MyHununajabHoe 010/;KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHue
3ATO r. CeBepomopck «Cpeansisi 001eo0pasoBarejibHas mKoJa Ne 7
umenu I'epost Poccun Mapka EBTroxuna»

IOKYMEHT HOJIACAJ ' puaoxkenne k OOII COO
YU PULEH HO wBA IO BAHHUOR

 TEKTPORHON IOIIRCEIO MBOY 3ATO r. Cesepomopck «COI Ne7»

B YTBepKIeHO NPHKA30M AHPEKTOPA
/' MBOY 3ATO r. CeBepomopck «COII Ne7
ot 30.08.2024r. Ne611

Pabouast nporpamma
yueOHoro npeamera «I'eomeTpus»
(yriry0/1€éHHbII YPOBEHD)

cpeaHee o01ee o0pazoBaHue
10-11 kanaccsl

IIpunsra

HA NeJarorn4ecKoM coBere
nporokoJ Nel

ot 30.08.2024r.



HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM W3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00€CIeYMBacT BO3MOKHOCTh N3YUCHUS AUCLUUTUINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB T'yMaHUTApHOTO LHUKJIA.
[lockonpky  Jormdyeckoe  MbIIUIEHHE,  (opmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIATb U ONPOBEpraTh TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YACTHOCTH
(bu3nYecKux 3aaau.

Lenb ocBoeHus mporpaMMbl yueOHOTO Kypcea «['eomeTpus» Ha yrmyOaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH MpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatuka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUH,
cnenu@UIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpodheCcCuOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHRIME 3aJauaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIUPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCSI:

paciiMpeHue MpeaAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJbTYPHI U
(opMHUpOBaHNE OCO3HAHNUS B3aMMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHrE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJEINAX, IMO3BOJISIIOINIMX OMUCHIBATD U M3Yy4yaTh
pa3HbI€ SBJICHUS OKPYXKAIOLIET0 MUPa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiny
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuUH;

dbopMupoBaHHe  yMEHHUS  BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx UM HMX OCHOBHBIMHM CBONCTBaMH, 3HAHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoOBaHrE YMEHHUS paclio3HaBaTh HAa YEPTEKaxX, MOJCTIX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKH M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUYECCKHUE
MOJIENH;

(GopMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POJH AKCHOMATHUKU TIPH
IIPOBEJICHNUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB U AJITOPUTMOB
pelIeHusl, YMEHHUsS HMX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ pEIICHNUs CTePEOMETPUUECKUX 3a7ad U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TTPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHWE WHTEIUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroIIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

¢dbopmupoBaHre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHUSI pPaclo3HaBaTh MPOSIBIECHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaNbHBIX U3HEHHBIX CUTYalMSIX U MPU U3YUYEHUU JPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEM,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HMCCIEOBAHUS MOCTPOEHHBIX MOJIEJeH,
MHTEPHPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATH B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUU Ha YIUIYyOJIEHHOM ypoBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIep KaTelIbHbIM JIMHUSM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJBbKO 0
coJlep KaTelIbHbIM JIMHUSIM, HO U 10 rogam o0yuenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IPOrpaMMbl, pacpene€HHBIM IO TojaM OO0Yy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yUaroIuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
F€OMETPUYECKUMU MOHSATUAMH U HaBbIKAMU MOCIIEI0OBATEIBbHO U MOCTYNATENbHO, C
COOJTI0/IEHUEM MPUHIIUIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN 00yYalolUXCsl, paclupsis U yriyouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3garh ycnoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa3oBaTElIbHBIX MpOrpamMMm, OOeCneyuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaTteMaTukay;

NOJTOTOBUTh OOYYarOHIMXCA K MPOJODKEHHUIO M3YUYEHHS] MAaTeMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecneurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Heaemnto), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIECACTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpelMBaromuecss mnpsmble. [IpU3Hakum CKpemumBarOmMXxcCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaAJIIEIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX MPAMBIX, [1APAUICIIBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OcHOBHbIE CBOWCTBA MapajJIeNIbHOTO TNpOeKTHpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy IPSAMBIMUA B IpOCTpaHCTBE. [lapaminenbHOCTh INIOCKOCTEN: Mapaule/IbHbIC
IIJIOCKOCTH, CBOWCTBA NapajijIeIbHbIX IIJIOCKOCTEN. IIpocreimue
NPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadJp, Napaulelenumne],
MOCTPOEHUE CEUCHUU.

IleprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIENBHBIE W NEPHNEHIUKYJAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoOe IIPOCKTUPOBAHMUE.
IleprieHIUKYIJISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTIPAaHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXIrpaHHbIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBAas U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJIbHBIA — IMApalUICJIENUIIE] H  €r0  CBOWCTBA.
Kparuaiime mnyTH Ha TOBEpXHOCTM MHOrOorpaHHuka. Teopema Diinepa.
[IpoctpancTBenHass Teopema Iludaropa. Ilupamupa: n-yrojgpHas nDHpaMuja,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: MPAaBUJIbHAs IPU3MA U



IIpaBWJIbHAS IHpPAaMHUIA, TNPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA WU IPABUIIBHBIN
TeTpasap, KkyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JNOJIEKA3IP U UKOCABP.

Bbluucienre 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, uaroHaiu, YIJIbL.
[Inomans OOKOBOMI MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
oAb OCHOBAaHUU, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON TPU3IMBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  IPABHUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B NpPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIenunea, CUMMETPHUS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
ITAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTODP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U MPOTUBOIIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOKCTBA CI0KEHHsI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpa HA YHCIIO.
ITonsaTe KoOMIUIaHapHBIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHBIM  BeKTOopaMm. [IpsAmoyrosmpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsi3b MEXAY KOOpPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJI MeEkIy BekTopamu. CKaaspHOE IPOU3BEACHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHus

[Tonarus: HUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue noBepxHocTe. Tema BpamieHwus:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacmnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpamieHusl Ha TiockocTh. Pa3BépTka nunuuApa M koHyca. CumMmerpusi cepsl u
miapa.

O6BEM. OcHoBHBIE CcBOICcTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuiesenunesa u ciaefactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIWJIWHPA, TUpaMuIbl U KoHyca. OOBEM Imapa U mapoBOTo
CErMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucanHas B
UWIMHAP, ONHMCAHHAs OKoJo wuuiauHapa. Ilepecedenwe cdepsl U 1mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsiTHE MHOTrOrpaHHUKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMAab chephl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEN
nmofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemenwe 3amad Ha
TUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS Iapa, METObI IIOCTPOCHUS
CEUYEHHI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXX€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro YyMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIICHHH TeOMETPUUCCKUX
3a/ay.

JABU:KEeHMSI B IPOCTPAHCTBE

JBrxenus npoctpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBMXKEHUH: NapaUleIbHBIA TEPEHOC,
[EHTpaAJIbHAsI CUMMETpHsS, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BociuTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTrocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaKIAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUHUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAs JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1au, PEIICHU, PACCyKIEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATENBHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cepam  TPOodECCUOHATIBHOM  JIeSITEIBHOCTH, CBA3AHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynmymieli mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMy  OOpa3oBaHUI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PELICHUH NPAKTUYECKUX 33]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIBHO-3KOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIBHOU
Cpelibl, 0OCO3HaHHUE TJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWU JJi1 pelieHus 3ajad B 00JacTH
OKPYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, MOHUMAaHUE
MaTEeMaTUYECKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYMMOCTH JJISI PA3BUTUS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOH Kak CpEeICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYKD M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAeiicTBUA:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ompeeNieHUs] OHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCUPUKAIINH,
OCHOBaHUS [ 000OIIEHHS U CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIN34;

BOCIIPUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTYMEHTAILMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI,

BBIOMpATh CMoco0 pelieHus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHUs, BHIOWpaTh Hauboliee TMOAXOMSIIMUNA €  y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (OpPMYIUpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTATH
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITH A€PUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHJIOB H
dbopMm npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpadUUECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOopMalu 1o CaMOCTOSTENIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YueOHbIE 1eiCTBUA

Oo0menue:

BOCIIPHHHUMATH U (DOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOU TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3bIBATh HJCH, HAIlCJICHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYACTHHKOB
auaora, oOHapy>XMBaTh Pa3jIudyve U CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aud, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pPEIeHUs C
y4E€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH UHTEJJIEKT:

BIIAJCTh  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM KakK  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pPelIeHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI PE3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIWBUAYaJIbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisiTh
BUJIbI paboOT, JOroBapuUBaThCS, OOCYXJaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO YacThb pabOTHl H
KOOPAVMHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

NPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMH CTEPEOMETPUM TMPHU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3AHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy NPSIMON U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (Tpu3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH  IOHATUSIMHU, CBSA3aHHBIMH C  CEUYECHHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e  BBINIOJHATH napajujiebHoe, LEHTpaJIbHOE U OpTOTOHAJILHOE
MPOEKTUPOBAHUE (PUTYP HA IUIOCKOCTh, BBINOJHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOI'PAHHUKOB PA3IUYHBIMH METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIIATH IUIOIIAAM  IOBEPXHOCTEHM  MHOTOIPAaHHHMKOB  (TIpHU3Ma,
nupamMuzia), FTeOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH IMOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHWA U
HaxO0XXJICHUE TCOMETPUYECKHX BEJIUYHMH, IMPUMEHSS W3BECTHBIE METOJbI
IpHU PEIICHUH MaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MNPEACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPHUMEHATH IIOJYYECHHbICE 3HAHUS HA [PAKTUKE: CpPAaBHUBATh W
aHANIM3UPOBATh PEANbHbIE CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
mpolecce IOUCKA pelleHus] MaTeMaTU4YecKu Cc(hOopMyJIMpOBAaHHOM
npo0JieMbl, MOJEINPOBATh pEallbHble CUTYallud Ha SI3bIKE T'€OMETpHH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJENIN C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJEHUEM F€OMETPUYECKUX BEIUYMH;

e HUMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IMJIWHIPUYECKOM,
KOHUYECKOW U c(hepuyeckord MOBEPXHOCTSAMHU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C T€JIaMH BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(pepoii u mapom;

pacmo3HaBaTh Teia BpalleHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIAaCCU(PHUIIMPOBATH B3aUMHOE PacCIoNOXKeHUE c(ephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJ;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSIMH Tell
BpaIleHUs] 1 MHOTOTPAHHWUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4daemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TIUIOCKUE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMSI TEJl BPALICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYHMCIICHHE PAaCCTOSHUM OT TOYKM JO IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TIpU
MapaJuIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHHUSA: CEUCHUS IMIMHIpA
(mapayienbHO U NEPHEHIUKYIISPHO OCH), CEUEHUS KOHYyCa (MapaiieabHbIe
OCHOBAHMIO U MPOXOSLIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METOJl CIIeJI0OB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/1a4, OPEANOJIararmllinX HECKOJBKO INAaroB pEIICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOU U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOILICHUH |
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELUICHUU CTEPEOMETPUUECKUX 33134,

MPUMEHATh  [OJYyYEHHbICE  3HAHUS HA  MPAKTUKE:  CPAaBHUBAT,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYalluH, IPUMEHSITh N3yUCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE IMOUCKA  PEIICHUS
MareMaTudecku  cHOpMYJUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
peallbHbIE CHUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA UM TEOPEM,
ammapara anreOpbl, pemiaTh MNPaKTUYECKHE 3aJlaud, CBS3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX OSTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmMeHoBaHMe pa3e/ioB U TeM Koxrecrso 1acon JIeKTpPOHHBIe (HH(POBHIE)
n/n MPOorpaMmbl Bcero Konrpoaeurie o0pa3oBaTejibHbIE pecypchbl
padoThbI
| BBenenue B ctepeomeTpuio 23 1
) B3aumHoe pacnonoxeHue npsMbIx B 6 |
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U MNIOCKOCTEHN B 2
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD MPSIMBIX U ’5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYTIIIBl ¥ paccTosHUA 16 1
6 MHororpanHuKu 7 1
Bekrtopsl B npocTpaHcTBe 12
2 HOBTOPCHI/IG, 000011IeHNEe U CUCTEMATH3ALIHS 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KIIACC

KosmnuecTBo yacos
HaumeHoBaHMe pa3/ieiioB U TeM JyekTpoHHbIe (HU(pPOBLIEL)
Ne ni/nn KonTpoabHbie
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI
1 AHanuTudeckas TeOMeTpHs 15 1
) [ToBTOpEeHmE, 0000IIEHUE U 15 |
cucTeMaru3anus 3HaHUI
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnommany moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIbIX TEJ
6 JIBMKeHUS 5 1
. [ToBTOpenue, 0600IIEHUE U 17 )
cUCTeMaTu3alus 3HaHuH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uugpoBbIe
Ne n/m Tema ypoka KonTposbHbie op
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl

OcHOBHBIE TpaBUIIa H300PAKECHUS HA
PHUCYHKE IJIOCKOCTH, MapaJlleIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsTHS cTepeoMeTpUn: TOUKa, IIpsiMas,
TUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuIia U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MapajJICJIbHBIX IPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[TonsaTHs: nepecekaroumecs MIOCKOCTH,
NepeceKaroIuecs IpsiMasi U INIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsaTHs: nepecekarommecs MmioCKOCTH,
nepeceKaromecs npsimasi ¥ IiIoCKoCTh;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHUKH, U300paKEHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBHIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U ITEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciaencTBrs U3 HUX. CriocoObl 3a0aHus
MPSAMBIX U IJIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 uxX
pé6pa. N3o0paxkeHue nepeceueHus
MIOJIyYEHHBIX III0CKOCTeN. PackpaivBanue
MOCTPOSHHBIX CEUCHHUI Pa3HBIMH [BETAMH

11

N300pakeHne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX CeueHUl Pa3HBIMU LIBETAaMU

12

N300pakeHue cevueHuil mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 Ux
pEdpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
IMOCTPOCHHBIX ceueHuit Pa3HBIMU LIBETAaMU

13

W300pakeHue ceueHuil mupaMuspl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pEdpa. M3o0pakeHne nepecedeHHs
MOJTyYEHHBIX TIOCKOCTeH. PackpaiiBanue
MMOCTPOCHHBIX ceueHul Pa3HBIMU LIBETAaMU

14

MeTton crneoB UIsl IOCTPOSHUS CEUeHUI




15

Meroa cneoB Aiisi MOCTPOSHUS CEYEHU M.
CaoiicTBa nepeceyeHnid MPSMbIX U
IUIOCKOCTEN

16

Merton cinenoB sl HOCTPOCHUST CEUEHHIM.
CaoiicTBa nepece4eHnid MpsIMbIX U
IUIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe mno
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTenceI‘/'I U 3aI1MCh 11aroB
MMOCTPOCHUS

18

[TocTpoenue cevuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
MTOCTPOCHUS

19

[TocTpoenue cevuenuii B mupamuie, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEXKEH U 3aInCh 11aroB
IIOCTPOCHHUS

20

[TocTpoeHue ceueHuit B mupamue, Kyoe mo
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH 1 3aIKCh LI1aroB
MOCTPOCHHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLHOHANIBHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus




IUIAHUMETPUU U CTCPCOMCTPUHU

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsMbIx B
npoctpancTBe. CKpeluBarouecs npsmele.
[Ipu3Haky CKpenMBaOMMXCS MPSAMBIX.
[TapamiensHble IpsIMBbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUY U
€IVMHCTBEHHOCTH IPSIMOMU NapajuIeIbHON
JAHHOM NMPSAMOU, IPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIIeH HA JaHHOU
npsMoi. Jlemma o nepecedeHnun
MapaJUICIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamiensHOCTB TpexX mpsiMbIX. TeopeMa o
TPEX MapajuIeIbHbIX NPSAMBIX. Teopema o
CKpELIUBAIOIINXCS IIPSAMBIX

27

[TapannenbHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NapaJUIEIBLHOTO
NPOEeKTHpOBaHus. M300paxeHne pa3HbIX
¢buryp B napajienbHON MPOESKIMN

28

enTpanbHas npoeKkus. YToil ¢
COHAIIPaBJICHHBIMHU CTOPOHAMHM. YTOJI
MEXIY NPSMBIMU

29

3az[atm Ha JO0Ka3aTCJIbCTBO U
HUCCICA0OBAaHUEC, CBA3AHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh IPIMON U
IJIOCKOCTH B IipocTpaHcTBe. IIpu3Hak




MapauIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaoiicTBa napajuieIbHOCTH NPSIMOU U
TIOCKOCTH

31

I'eomeTpHuueckue 3a1aun Ha BEIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
HapajuIeIbHOCTBIO IPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAIIETO YEPE3
JaHHYIO MPSAMYIO Ha YEPTEKE U
MapajyIeIbHOIO IPYTrou nmpsimoil. Pacuér
OTHOLIEHUH

33

[apannenbHas MPOEKIUs, IPUMEHEHUE JUIS
IIOCTPOEHHUS CEUEHUH KyOa U
napauienenunena. CBorcTa
napasuiesienure1a 1 Mpu3Mbl

34

HapaHJIGJIBHLIe IIJIOCKOCTH. HpI/IBHaKI/I
napaiyiCJIbHOCTH ABYX IJIOCKOCTEH

35

Teopema o mapannenbHOCTH U
€IMHCTBEHHOCTHU TUIOCKOCTH, TPOXOASIIEH
4yepe3 TOUKY, He MPUHAIEKALLYI0 TaHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE

36

CBoiicTBa napajuiebHbIX MJIOCKOCTEH: O
NapajuieIbHOCTH NPSIMbBIX IIEPECEUCHHUSI IPU
MEePECCUCHUH ABYX MapaieIbHbIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEMH: 00
OTpe3Kax MapasiedbHbIX MPSMBIX,
3aKJIIOUEHHBIX MEX]Ty MapaJIeIbHBIMU




INUIOCKOCTAMMU,; O IICPCCCUCHUHN HpHMOﬁ C
ABYMSA TapaJlJICIbHBIMU IINIOCKOCTSAMUA

[ToBTopenue: Teopema [Mudaropa Ha

38
IIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CoiicTBa Ky0a 1 PSIMOYTOJIBHOTO
napajuiesenumesa

A1 Brruncnenue yinH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieenuIee
[lepneHAUKYIIPHOCTD MPAMOK U

42 mockocTH. [Ipru3Hak nepneHauKyIsipHOCTH
MPSMON U MIIOCKOCTH
[lepneHqUKyYIAPHOCTD NPSAMOM U

43 mI0cKOCTH. [Ipr3HaK MeprneHauKyIIPHOCTH
MPSAMOM M TUIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTHU MPAMOM, IPOXOASIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHAUKYISIPHON K IUNIOCKOCTH

45 [ImockoCTH U EpIIEHIUKYIISIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

46 [InockocTH U neprneHIuKyIsspHblE UM
IIPsIMbIE B MHOTOTpaHHHUKAX

47 [lepnenaukynsp u HaknoHHas. [loctpoenue
MEPIEHANKYISPA U3 TOUYKH HA MPSMYIO

43 [Tepnennukynsap u HaknoHHas. [loctpoenue

MEPIEeHIUKYISIpa U3 TOYKU Ha HPSAMYIO




Teopema o Tpéx nepneHAUKYIApax (mpsmas

49
u obpaTHas)

50 Teopema o Tpéx nepneHANKYIApax (mpsmast
u obpaTHas)

51 Yron Mexay CKpeumBarOIMUCS
MPSIMBIMU

5 [Touck nepreHIuKyISPHBIX TPSIMBIX C
MIOMOIIIbIO IEPIICHAUKYJISIPHBIX IJIOCKOCTEHN

53 OpTOroHaibHOE MPOEKTUPOBAHUE
[TocTpoeHue ceuenuii Kyba, IpU3MBI,

54 MPaBWIHLHON MUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJIBHOUN MPOEKIINH
[locTpoenue ceueHuii kyda, MpU3MBL,

55 MPaBWIBLHON MUPAMHUJIBI C TTOMOUIIBIO
OPTOTOHAJIBLHON MPOEKIIMHU
CummeTpusi B IPOCTPAHCTBE OTHOCUTETHLHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOU U
MJIOCKOCTH KaK CIIEJCTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
paccTOsTHUM OT TOYKHU JO IITIOCKOCTH
Crioco0bl OMyCTUTH MEPHEHAUKYJIISPHI:

60 CUMMETPHUS, CABUT TOYKH T10 MapAIIICITbHON

IPSAMOM




61

CnBur no HenapasuieJIbHON IPSMOH,
W3MEHEHHUE PACCTOSHUI

62

KonTponbnas padota "B3anumnoe
pacmosoXeHue NpsSMBIX U IMIIOCKOCTEH B
npocrtpancrae”

63

IToBTOpEHME: Yroy MeXay NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKTY
CKpCHIMBAOIIUMUCS IPAMBIMHU B
MPOCTPAHCTBE

65

FCOMeTpI/I‘-IGCKI/Ie MCETOJABI BEIYUCJIICHU S
yriia MCXKAY NpAMBIMA B MHOT'OI'PAHHHUKAX

66

JByrpanubiii yroja. CBOMCTBO JUHEUHBIX
YIJIOB ABYTPAHHOTO yria

67

[Tepnienaukynsipubie maockoctu. CBOKCTBA
B3aUMHO TIEPIICHAUKYJISPHBIX MIIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJISIPHOCTH
IJIOCKOCTEN; TeOpeMa O MPAMON
IepecedyeHms ABYyX IIOCKOCTEN
MEPIEHIUKYIJISPHBIX TPEThEH INIOCKOCTH

69

[IpssmoyronbHbBIN Napasuienaenunes; Kyo;
MU3MEPEHMs], CBOMCTBA IPSIMOYTOJIBHOTO
napajuleJIenuIe1a

70

Teopema o nuaroHanu nNpsIMOYroJbHOIO
napauleJIeNUIe a U CIEICTBUE U3 HEE

71

CTepeOMeTpI/I‘ICCKI/Ie " IIPUKIIaIHBIC




3aJda4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOIOKCHHUEM MIPAMBIX U INIOCKOCTHU

72

[ToBTOpEHME: CKpeLUBaIOLIUECS MPSMBIE,
napasuJiesIbHble IUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa napayinenbHbIX IUIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKpEIMBAIOIMMUCS IPSIMBIMU B
MIPOCTBIX CUTYaALUSIX

74

Paccrosnaue oT TOUKH J0 IIJIOCKOCTH,
PacCToOsIHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brrunciienue pacCTossHUN MEXIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
NEePIEHIUKYISIPHON IIJIOCKOCTH

76

Tpéxrpanuslil yron, HepaBeHCTBA AJIs
TpexrpaHHsIx yrioB. Teopema IIudaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB JUIsl
TPEXTPAHHOTO yTia

77

DneMeHTHI CPeprudecKoil FTEOMETPHH:
reoJie3nYecKue JIMHUU Ha 3emiie

78

Kontponbnas padora "Y1 u
paccrosiHus"

79

CucremaTtuzanus 3HaHuil "MHOrorpaHHUK
U €r0 3JeMEHTHI"

80

[Iupamupa. Bunsl nupamua. [Ipasunsras
nupamMuaa

81

[Tpusma. Ilpsimast 1 HaKIOHHASI TPU3MBI.
IIpaBunbHas npuzMa




[Ipsimoii mapannenenunen, IpIMOYTOJIbHBIHI

82 1
napajuienenumnes, Kyo

23 Boinyxible MHOrOrpanHuku. Teopema |
Ditnepa
Boinykible MHOrOrpaHnHuku. Teopema

84 Diinepa. [IpaBuiibHbIC U TTOJIYIPaBUIIbHBIC 1
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHUKH" 1

26 [ToHsATHE BEeKTOpaA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CymMmma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuio nmapasmenenumnena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO |

91 Pa3noxxeHnue BekTopa o 6azucy Tpéx |
BEKTOPOB, HE JIeXKAIIUX B OJHON MIIOCKOCTH

92 CkansipHO€ POU3BEACHUE 1

93 Boruncnenue yria Mexy BEKTOpaMu B |
IIPOCTPAHCTBE

94 IIpocreiiiume 3a1a4u ¢ BEKTOpaMHU 1

95 [Ipocreiimume 3aga4n ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O00011IeHIE U CUCTEMATH3alUs 3HAHUI 1

99 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUH 1

100 Wrorosas koHTposbHas paboTa 1




101 HroroBast koHTpobHas paboTa 1

102 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
undposbie
No /it Tema YpoKa KOHTpOJ]],]—[b[e
Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchl

1 IToBTOpenue TeMsl "KoopauHaThl BEKTOpa 1

Ha TJIOCKOCTH U B MPOCTPAHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruucienue yria |

MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TIPSIMOH, |

MPOXOJIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHUE ITIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE TUIOCKOCTH B OTpE3Kax
6 YpaBHEHUE ITIOCKOCTH, HOPMAJIb, 1

aBHEHME IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe npousseneHue 1
2 JIvHeitHbIe HEpaBEHCTBA, TUHEMHOE |

MIpOrpaMMHUpPOBaHUE
9 JIvHeitHbIe HEpaBEHCTBA, TUHEHOE |

IPOrpaMMUPOBAHUE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1

MEXy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MJIOCKOCTAMU B MHOTOT'paHHUKAX




dopmyma pacCTOSHUS OT TOUKH JI0

12 IUIOCKOCTH B KOOPIMHATaX

13 HaxoxneHue paccTosiHUI OT TOUKH /10
IUIOCKOCTH B Ky0Oe

14 HaxoxneHnue paccTosiHUI OT TOUKH /10
IUIOCKOCTH B NPaBUJIbHON IUPaMUIE

15 KonrponbHas padora "AHanuTHueckas
reomeTpus”

16 CeueHMsi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOTOTPaHHUKHU

17 CedeHust MHOTOIPAHHUKOB: METO/T CIEI0B
CeueHust MHOTOI'PaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, NTEPECEeYEHUs PSIMBIX U
IJIOCKOCTEN

19 [TapannenbHble NPsIMbIE U TUIOCKOCTH:
napajuleJIbHble CEUEeHUS

20 [TapannenbHble NPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUHN
[TapannenbHble NPsIMBIE U TUIOCKOCTH:

21 YTIIbI MEKY CKPELIUBAIOIIUMHUCS
IPSIMBIMU
[lepnieHquKyIsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYJISAPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
IlepnieHauKyIApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOpEMaA O TpexX

MEePIICHIUKYIIpax




24

[lepnieHquKyNIsSIpHBIE TIPSIMBIE U
IUIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: IO MHOTOYTOJIEHUKOB,
dbopMyITI 1715 TUTOIAACH, COOOpaKEHUS
nmonoous

26

HOBTOpeHI/ICI mjiomaand MHOTOYT'OJIbHUKOB,
(dbopMyIel 1715 TUIOIIACH, COOOpaKeHUs
og00us

27

[ToBTOpEHME: MIIOMAAN MHOTOYTOJIEHUKOB,
(bopMyITBI TS TUIOMIAACH, COOOpaKEHUS
mogoous

28

[Tmomagm ceyeHnii MHOTOTPaHHUKOB:
IJIOIA I TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHHS MTOA00HS

29

[Tnomanu ceyeHuii MHOTOTPAHHHUKOB:
IUTIONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaxeHHs MOA00HS

30

Kontponbhas padorta "IloBTopeHue:
MHOTOTPaHHHUKH, CEYEHHUSI
MHOT'OIPaHHUKOB"

31

O0BEM Tena. O0beM IPSIMOYTOJILHOTO
napaJiesienune1a

32

3anaun 00 yaABOCHUHU Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKIINH yTJia

33

CrepeoMeTpuyeCcKue 3a7jaui, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajuiesenumne1a




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

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajienenumnena

35 O0BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB TIPSIMOM TIPU3MBI

37 [IpuknagHeie 3aa4n, CBSI3aHHbIE C
00BEMOM MIPSIMOI TPU3MBI
Brruncnenme 00bEMOB Tell ¢ TOMOIIIBIO

38 onpenenéHHoro uHTerpana. O0nEM
HAKJIOHHOM MPU3MBI
Brruncnenme 00bEMOB Tell ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. O0nEM
MUpaMUIbl

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUpaMHJL ¢ OOIIUM YIIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUpaMHJL ¢ OOIIUM YIIIOM

47 CrepeomeTpHuuecKue 3aJa4u, CBsI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH MUPaAMHUIBI
[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI

44 Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C O0BEMOM TUPAMUIBI




[Tpumenenue 00bEMOB. Beruncienue

46 pPacCTOsIHUSA 10 MIIOCKOCTH

47 Kontponbshas pabora "O6bEM
MHOTOrpaHHHUKa"
Hunuuapudeckast TOBEPXHOCTb,

48 o0pa3yroIne IHHIPHIECKON
MMOBEPXHOCTH

49 HMunuuap. [pssMoi KpyroBod HUIMHAP.
[1no1maae MOBEpXHOCTU HUIUHAPA

50 Konuueckas moBepXHOCTb, 00pa3yroniue
KOHHUYECKOU noBepxHocTu. Konyc

51 CeueHne KOHyca IIOCKOCTHIO,
MapajuieIbHOMN MIOCKOCTH OCHOBaHUS

5) VYceuéHnblil konyc. M300pakeHne KOHyCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U IMOJTHOM
MMOBEPXHOCTU KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTHU U MOJHON
MOBEPXHOCTH KOHYyCa
CrepeomeTpHuuecKkue 3aa4u Ha

55 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUH UINHAPA, KOHyCca
CrepeomeTpHuuecKkue 3aaui Ha

56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MMOCTPOEHUEM CEUEHUH HUINHAPA, KOHyCa

57 [IpuknanHeie 3aqa4n, CBSI3aHHBIE C

HUINHOPOM




58

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

59

Cdepa u map

60

[Tepeceuenue cheps! u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 n3obpakeHue mapa

61

[Tepeceuenue cheps! u 1mapa ¢
wiockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B 1 n306paxxkenue mapa

62

VYpasuenue chepsl. [Lnomans cheps u e€
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMmeTpuiecKkue 3a1a4u Ha
JIOKA3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEepoit U Mapom,
MMOCTPOCHUEM UX CEUCHHH TTIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4uu Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHUEM UX CEYCHHM TIIOCKOCTHIO

66

IIpukiagHele 3aga4m, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD HA IJIOCKOCTH,
BBIYHUCIICHUS B Opr)KHOCTI/I, CTaHI[apTHBIC
nmonoous

68

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalllCHUS U
MHOTI'OI'PaHHUKOB

69

3agaum o Teme ""Tena u MOBEpXHOCTH




BpaiieHus"

70

3amaun 1o Teme "Tesna ¥ MOBEpXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06Bém nnnmunapa. Teopema 06 00bEMeE
IpSIMOTO LIWJIMH/PA

73

Beruucienne 00bEMOB Tell C MOMOILBIO
omnpenenéuHoro uHrerpana. O0bEM KoHyca

74

[Tnomany GOKOBOK M OJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHuyecKue 3a7jauu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB ITMIIMHAPA, KOHYCa

76

[Tpuknagueie 3agaun 1o Teme "OOBEMBI U
IJIOIA U TTOBEPXHOCTEH Ten"

77

OO0BEM 1mIapa 1 MapoBOTro CEKTOPA.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeoMeTpryecKHe 314U,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
mIapa, mapoBOro CETMEHTa 1 IapOBOTO
CeKTopa

78

[Tpuxmnanueie 3anaun o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa u
wiomaneio ceprl. COOTHOMICHUS MEXKITY
IUIOMIAISIMU TTOBEPXHOCTEH U 00bEMaMu
[MOIOOHBIX TEI

79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne 06bEMa npu mogoouu.




CrepeoMeTpHuyeCKUe 3a7ja4i, CBS3aHHBIC C
BbIUUCIIEHHEM 00BEMOB TeJ U IUIOIAAeH
ITOBEPXHOCTEU

80

Kontponbnas padota "Ilnomann
MMOBEPXHOCTU U O0BEMBI KPYTJIIBIX T

81

JBuxenust npoctpancTBa. OToOpakeHusI.
JBmwxenus u paBeHcTBO huryp. O0mue
CBOWCTBA JBHKCHUM

82

Buzpl nBrkeHunid: napajuiesbHbINA IEPEHOC,
LCHTPAJIbHAsl CHMMETPUS, 3€pKajbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSAMOI

83

[IpeobpaszoBanus nmonodus. [Ipsmas u
cdepa Ditnepa

84

FCOMCTpI/I‘{eCKI/Ie 3a1a41 Ha IIPUMCHCHUC
JBHXKXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTBe"

86

Ob6o6mmatoiee nopropenue 11 nouaruit u
MeTOoJ10B Kypca reomeTtpun 10-11 kmnaccos,
cucTeMaTu3alus 3HaHW:
"[lapayaenbHOCTb NPSAMBIX U IJIOCKOCTEN B
npocTpaHcTBe"

87

Ob6o6matonee nopropenue 11 nouaruit u
MeToJ10B Kypca reomeTtpun 10-11 knaccos,
CUCTEMaTH3alMs 3HaHU!: "BekTophl B
npocTpaHcTae”

88

Oo6o6maromiee noTopenue 11 noHATHi U
MeTO0J10B Kypca reometpuu 10-11 kmnaccos,




cucTteMaTu3alus 3HaHuil: "BekTopel B
npocTpaHcTBe"

89

Ob6o6matonee nopropenue 11 nouaruit u
METOJI0B Kypca reometpun 10—11 knaccos,
cuctemMaTtu3anus 3Hanuii: "O0bem
MHOTOTpaHHUKA"

90

Ob6o6mmatomee nopropenue 11 nouaruit u
MeTOoJI0B Kypca reomeTtpun 10-11 kmnaccos,
cucreMaru3anys 3HaHui: "O0beM
MHOTOTrpaHHHKA"

91

O6o06maromiee noBTopeHue 11 noHsATHi U
MeToJ10B Kypca reomeTtpun 10-11 kmnaccos,
cucreMaru3auus 3HaHui: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

92

Ob6o61matonee nopropenue 11 nouaruii u
MeToJ10B Kypca reometpun 10-11 knaccos,
cucreMaru3auus 3HaHui: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTIBIX Ten"

93

HToroBast KOHTpOJIbHAs paboTa

94

Hrorosast koHTpobHas paboTa

95

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHuH

96

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX




WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Ucrtopust pa3BuTHS CTEPEOMETPUN KaK
HayKH U € POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHI

100

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

101

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT U

102

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUU COBPEMEHHBIX
VMH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT I

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* Marematuka: anredpa v Hauajia MaTeMaTUYECKOTO aHaIN3a, FEOMETPHSI.
I'eomeTpus, 10-11 knaccel/ [Toropenor A.B., AkiinonepHoe o0111ecTBO

«I/I?)I[aTeJIBCTBO «HpOCBGHICHI/IG»

METOINYECKHUE MATEPUAJIBI JISA YUUTEJIA
I'eomeTpus. Jlugaktuueckue Marepualsl. 10 kinacc:yued.mocodue ajist

o01ieo0pa3zoBaTeNbHbIX OpraHu3alnii:0a30Bblil 1 yriryosieHHbd ypoBHU b.I".3uB -

19 n3n.-M.IIpoceemenue,2019-159 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

resh.edu.ru Poccuiickas anekTpoHHas MIKoJia
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