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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHMs, TaK KaKk 00€CIIeYMBACT BOZMOXKHOCTh M3YUCHUS AUCLUTLINH
€CTECTBEHHO-HAYYHON HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOTO LHUKJIA.
[lockonpky  Jormdeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUYEHUH
00y4aIOIUMUCS TOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU Te€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIB3YIOTCS MPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LUKJIA, B YACTHOCTH
(bu3nyUecKux 3aaay.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OOydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUH, KaK COCTABIISIOIIEH ITpeIMeTHOM obsacTt «MaTtemaTuka u
nHpopmartrka»  yepe3  oOeCleueHHEe  BO3MOXHOCTH  NpHOOpeTeHHs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpodheCcCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TEOMETPHUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U yCUIUBAIOIIUME Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paciiMpeHue MpeACTaBICHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMupoBaHrE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOIIMX OMUCHIBATh U M3y4yaTh
pa3HbIe SABJICHUS OKPYXKAIOUIET0 MUpa, 3HaHWE MOHATUWHOTO amnmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOAMTH
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YePTEKax, MOJCTIX U B PealbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalIeHHs, KOHCTPYHPOBATb T€OMETPUUYECKHE
MOJIENIH;

(opMUpOBaHNE TOHUMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMupoBaHNE TOHUMAHUS POJH AKCHOMATHKU IIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHUsl, YMEHHUSI UX HPUMEHSTh, NPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHS B
XOJI€ pEIICHNUS CTePEOMETPUUECKUX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEpPIKaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJMMOCTH  JOKa3aTeNbCTB  MpH



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

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHUSl pPaclo3HaBaTh MPOSIBIEHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XKMU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUA 3aBUCUMOCTEl H  3aKOHOMEpPHOCTEH,
MOJIETTUPOBAHUS PpEATbHBIX CHUTYallUid, HMCCIENOBAHUS MOCTPOSHHBIX MOJIEJeH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusroTca: «lIpsiMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BexkTtoppl u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMUECKMX YMEHUH  pacmpenensiercsi He  TOJbKO 10
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam o0ydenus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil pabodeit
NPOrpaMMbl, paclpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HaBbIKAMHU MOCIE0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycnoBus s guddepeHuuanuu  00ydeHHs, TMOCTPOCHHUS
MHIUBUIYAbHBIX ~ 00pa3oBaTEeNbHBIX IMporpamMMm, OOeCleYuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBISIOIIEH yueOHoro npeamera «MaTteMaTukay;

NOJTOTOBUTH OOYYAlOUIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKHU C
yuéToM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM ¥ npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJn€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIeII0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajulesIbHble W CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIIBHOCTD TPEX MPAMBIX, [1apaUICIbBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHUpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh INIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA MapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadlp, NapauleJenume],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIABHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M INIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK  INEPHNEHIMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: YIroJl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXIrpaHHBIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpasHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJABHBIA — IAapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema OJiiepa.
[IpoctpanctBennass teopema Ilucdaropa. Ilupamupa: n-yrompHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUJIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAaMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpa’ip, kyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JNOJIEKA’P U UKOCABP.

BblunciieHre 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMAaroHaid, YIJIBL.
[Inomans OOKOBOl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIIa/lb OCHOBaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHUMBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW NUPAMUIBbI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPaAMHU/IBI.

CuMmMmeTpruss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U IPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucsio. CBOMCTBA CII0KEHHSI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe xoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXIy Bekropamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJTACC

TeJia BpaleHnus

[ToHsiTHSA: IMWIMHIPUYECKAsT TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. BzammHOE pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TUIocKocTh. Pa3éprka nunmuHApa u koHyca. CumMmerpusi cepsl u
mapa.

O6BEM. OcHoBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3 He€. OObEM mnpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHPA, TUpaMuIbl U KoHyca. O0BEM Imapa U mapoBOTO
CErMeHTa.

KomOuHanmmu Tenm BpaimieHUs W MHOTOTpaHHHMKOB. [lpm3ma, BhnucaHHas B
WIMHIpP, OMHCaHHAs oOKojo IumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [lOHATHE MHOTOTpAaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHUK WJIH TEJIO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMaab chephl U e€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapaJyienbHO MW TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BEeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBoMCTBa BEKTOpPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Paznoxxenue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TeOMETPUICCKUX
3ajay.

JABUKEeHHSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (GUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUN: NapaUleIbHBIA TEPEHOC,
IEHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BociMTaHMe:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIEHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3jWyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM DPEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON IEITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISATH U XapPaKTEPU30BaTh CYILIECCTBECHHBIE IPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeeNIeHUs] TIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccu(ukaiuy,
OCHOBaHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U  NIPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 peleHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHWs, BHIOWpaTh Hauboliee TOAXOMSIIMUNA € y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/bcKue 1eiicTBUA:



MCITIOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKAA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJIEHHWIO OCOOEHHOCTE MaTeMaTuuecKkoro o0beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpOllecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U IS pELICHUS 3a]1a4H;

BBIOMPATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUJIOB H
dbop™m npeacTaBICHUS;

CTPYKTYpPUPOBAaTh HH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATH HaJIEXKHOCTh uH(bOopMaluu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBbIE YHHBeEpPCaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYJIMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayw,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIC OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOM TEMBI,
mpoOJIeMBbI, pemaeMol 3adaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYACTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudve U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU dopme
(GhOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJIbTAThl PEIICHHS 33]1auH, SKCIIEPUMEHTA, UCCICAOBAHMS,
MPOCKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIIECHUS 3aJ1ayH, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOW  peQUIeKCMW KAk  OCO3HAHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
crnoco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIKEHUS WM HEIOCTYDKCHHS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEIBHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3ajJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpenensTh
BUJIbI pabOT, JOrOBapuBAThCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX Gopmax paboThl (0OCyX aeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATDI

K koniy 10 kiaacca oOyJaromuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX IPHU PEUICHUU
TCOMETPUYECKHUX 3a]1a4;

e KJIacCHU(UIUPOBATH B3aWUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMH, CBSI3AaHHBIMH C yIJlamMud B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

*  BBINOJHATH napajujienbHoe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OINEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

* BBINOJHATH JCHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JIOKA3aTEJbCTBO MAaTEMAaTHUYECKHX OTHOLICHUN U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEIICHUH MAaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

e INPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKAaTh, MPEOOpPa30BBIBATH U HWHTEPHPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TIPUMEHATh TOJYYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBAaTb U
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHusl MaTeMaTU4ecKu  C(hOopMyJIHpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEANbHbIE CUTyallUd Ha SA3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarb MPAKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e MMEThb MpPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicss HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor TMOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHJIAHIPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAlCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacIoNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIEHUS MEXY IJIOIAIIMHU MIOBEPXHOCTEW U 00BEMaMHU
IMOJIOOHBIX TET;

n300pakath u3y4yaembie (GUTYPBI, BBIMNOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAILCHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH IMMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEN BpalllEHUs TMpU
MapaJyIeIbHOM  [IEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHMs LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUYECKUX
3a/1a4, OPEANOJIaralllnX HECKOJIBKO IIaroB pELUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKMX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B TMpOILECCE€ TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJIETUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh TPECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Konrponbnpie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 I
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposBbie)
Ne m/m NMPOrpamMMbl Bcero Konrpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTHYEeCKask FEOMETPHUS 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
cUCTEeMaTU3alus 3HAHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OO0BEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH
s

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHbIE TIpaBUiIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsiTus cTepeoMeTpun: TOUKa, Mpsimas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuUIia U300pakKeHUS Ha PUCYHKE
IIJIOCKOCTH, MapaUICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[lonsTus: nepecekarouiyecs MIOCKOCTH,
IepeceKaroImecs npsiMasi ¥ IIoCKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsaTHs: nepecekaroecs MIOCKOCTH,
IepeceKaroImecs npsimasi 1 IiI0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOTOrpaHHHUKH, U300paKEeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeH1e
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHN U NIEPBBIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CIIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus u3 HUX. CriocoObl 3aaHus
MPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE.
O603HaueHus NPSAMBIX U IUIOCKOCTEN

10

N300pakeHne ceueHuil nmupaMuapl, Kyoa u
MIPU3MBI, KOTOPbIE MIPOXOIAT Yepe3 X
pébpa. U3o0paxkeHune nepeceueHus
IIOJIyYEHHBIX III0CKOCTeH. PackpammBanue
MOCTPOCHHBIX CEUCHHI Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHuil nmupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHne nepecedcHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

12

N300pakeHue ceueHuit mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pEbpa. M3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiiBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

13

N300pakeHne ceueHuit mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UX
pEbpa. M3o0paskeHue nepecedeHus
MOJTYYEHHBIX TUIOCKOCTeH. PackpamninBanue
MMOCTPOCHHBIX ceueHun Pa3HbIMHU LIBETAMU

14

MeTton crnefioB [Tl IOCTPOCHHUSI CEYSHHI




15

Meroa cnenoB A IOCTPOEHUS CEUEHUN.
CBoiicTBa nepeceyeHui MPAMbIX U
TUIOCKOCTEMN

16

Merton cinenoB sl HOCTPOCHUS CEYEHUM.
CpoiicTBa nepeceyeHuil IpsIMbIX U
IUIOCKOCTEM

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEIKEH 1 3aMHCh I1aroB
MMOCTPOCHUS

18

[Toctpoenue ceyenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3ganue
BBIHOCHBIX ‘-IepTe)KefI U 3aI1iMCh 111aroB
MTOCTPOCHHUS

19

[Toctpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I1aroB
IIOCTPOEHUS

20

ITocTpoenue ceuenuii B mupamuse, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MPOMOPLMOHANBLHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnasa. PacueTsl B ceueHnax Ha
BBIHOCHBIX YepTexxax. Mcropus pa3Butus




TUIAHUMETPUHU U CTCPCOMCTPUHN

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMplx B
npoctpaHcTBe. CKpelBaroIuecs
npsimble. [Ipru3Haky ckperuBarommxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

25

TeopeMa 0 CyILIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOU MapajuIeIbHON
JAHHOM NPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsAMou. JIleMMa o nepecedeHun
MapaJUIEIbHBIX MPSAMBIX IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex npsMbIX. TeopeMa o
TPEX MapajuIeIbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCS MTPSAMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHbBIE CBOWCTBA MapajlIeIbHOTO
MPOEKTHpOBaHus. M300paxeHne pa3HbIX
¢uryp B napajsienbHON NPOESKIUU

28

LlenTpanbHas npoekius. Yo ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJII
MeX1y IPSIMBIMU

29

3aaun Ha JOKA3aTeEILCTBO U
HCCIEI0BaHNeE, CBI3aHHEIE C
PacCIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTIbHOCTD MPSIMOMN U




IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapAJUIEIBHOCTH IIPSIMON U TUIOCKOCTH.
CpolicTBa napajuIenbHOCTH NPSMOM U
IJIOCKOCTH

31

F€OM€TpI/I‘ICCKI/I€ 3aJa4i Ha BBIYUCJIICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napajlyICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHust, MPOXOISIIETO Yepe3
JTAHHYIO TIPSMYIO Ha YepTekKe U
MapajuIeIbHOTO Ipyron npsamoi. Pacuér
OTHOILICHU I

33

[TapamienbHas npoeKkuus, IPUMEHEHNE
U1 IOCTPOEHHUS CeYeHUH Ky0a U
napauienenuneaa. Croncraa
napaieNIeue1a ¥ MpU3MbI

34

[TapannensHele miockocty. [pusHaku
NapajuIeIbHOCTH JBYX IUNIOCKOCTEN

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TPOXOASILEH
yepe3 TOUKY, He IPUHAAJIEKAILYIO TaHHON
IUIOCKOCTH U CJICACTBHSA U3 HEeé

36

CaolicTBa napajuienbHbIX IJIOCKOCTEN: O
MapaJUIEIBHOCTH IIPSIMBIX NIEPECCUEHUS
IIPHU [IEPECEUEHUN [IBYX I1apaJUICIIbHBIX
IIOCKOCTEN TPEThEN

37

CBoiicTBa mapauIeNIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEXTY ITapauIeIbHBIMH
TUIOCKOCTSIMH; O TIEPECEUCHHUHN TIPSIMOIA C
JBYMS TIApAIIJICITEHBIMU IIOCKOCTSIMHU

38

[ToBTopenwue: Teopema I[udaropa na
IJIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenumnea

41

Brraucnenue ainvH OTPE3KOB B KY66 n
pAMOYT'OJIbHOM IapaJUICIICTIMIIC/IC

42

[lepneHIuKyISIpHOCTD NPSMOM U
mnockoctu. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH TIPSIMON U
IJIOCKOCTH

43

[lepnieHqUKYIAPHOCTD NPSMOM U
mwiockocTy. [Ipusnak
MEPIEHANKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

44

Teopema o CyIlIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHON K MIIOCKOCTH

45

[InockocTH U neprIeHIUKYIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

46

[InockocTH U nepreHIUKYIIAPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKkymsip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKyIsipa U3 TOYKUA Ha
MPSIMYIO

[lepnieHqUKyIISIp U HAKJIIOHHAS.

48 ITocTpoeHne nepneHauKyIsapa U3 TOYKH Ha
MPSIMYIO

49 TeopeMa 0 TpEX NEepHEeHAUKYIIApax
(npsiMasi u oOpaTHas)

50 TeopeMa 0 TpEX NEpHEHIAUKYIIApax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpeInBaOIUMUCS
MPSIMBIMU
[Tonck nepneHAUKyYJIIAPHBIX MPSMBIX C

52 MOMOIIBIO IEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53 OpToroHajibHOE TPOEKTUPOBAHKUE
[Toctpoenue ceueHuit kyda, MpU3MBL,

54 MPaBUWIBLHON NUPAMHUJIBI C TTOMOUIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
[TocTpoenue ceuenuii Kyoa, IPU3MBI,

55 [IPaBUJIILHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJIBHOU MPOEKIIUH
CuMMeTpHst B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIocKocTH. [Imockoctn
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHuKyJIApHOCTH MPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHN

53 [IpaBuBHBIE MHOTOTPAaHHUKH. Pacyér

paCCTOHHI/Iﬁ OT TOYKH A0 IINTOCKOCTHU




59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér
paccTOSTHUM OT TOYKHU J0 IITIOCKOCTH

60

Crioco0bl OMyCTUTh NEPIEHAUKYJIISAPDIL:
CHUMMETPHS, CIIBUT TOYKH IO
MapajuIeIbHON IPSIMON

61

CaBur 1o HenapauienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponbnas padora "B3anmuoe
pacroyio’keHue MPsIMbIX U IMJIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHUE: yroy Mex 1y NpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yroa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I'-IeCKI/Ie METOJABI BBIYUCIICHUA
yrjia MCXKAY IIPAMBIMHA B MHOTI'OI'paHHHUKax

66

JIByrpanHbIi yroy. CBOMCTBO JIMHENWHBIX
YIJIOB ABYTPAHHOTO yTia

67

[lepnenukynsipusie maockocTH. CBONCTBA
B3aWMHO NEPHEHIUKYJIAPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEH; TEOpeEMa O NMPSMOU
IIEPECEYCHU IBYX IIJIOCKOCTEN
MEPIEHANKYJISIPHBIX TPEThEH IIIOCKOCTH

69

[IpssmMoyronbHbBIN Tapasuiesenunes; Kyo;




HU3MCPCHMU, CBOMCTBa MpAMOYT'OJIBHOI'O
napajjicjacnuicaa

70

Teopema 0 qMaroHany NpsAMOYTrOJIbHOTO
napajJiesIenunea u cieJCcTBUe U3 Heé

71

CrepeomeTpuuecKie U MPUKIIATHbIE
3aJ1a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacmooKEHUEM NPSIMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKPELIUBAIOLIUECS NPSMBIE,
napasJiesibHble TUIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHHUKaX

73

Hapa HnapaJiiCJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOMIUXCA TPAMBIX, PACCTOSHHNC
MCXKAY CKPCIIHNBAOIIUMHCA TTPSIMBIMUA B
MPOCTBIX CUTyalluAX

74

Paccrosaue oT ToUKH 10 IIJIOCKOCTH,
PacCTOSIHUC OT HpﬂMOfI J0 IINIOCKOCTH

75

Brrunciienre pacCTosTHUN MEXITY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH C
MTOMOIIBIO IEPIIEHANKYISIPHON TIOCKOCTH

76

TpéxrpaHHbIil yTroy, HEpaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIJIa

77

DNeMEeHTHI CPePUIECKO TEOMETPHH:
reoJIe3n4YecKue JIMHUU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHu#N "MHOTOrpaHHUK




U €70 DIIEMEHTHI"

[Inpamupa. Buael mupamun. IpaBunbsHas

80 1
nupamMua

’1 [Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
[IpaBunbpHas npuzma

22 [IpssMo#t napanenenunen, 1
PSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinykisle MHOrorpanauku. Teopema |
Olinepa
Beinykisle MHOrorpanauku. Teopema

84 Oiinepa. [IpaBriibHBIE U TOJTyIIPaBUIIbHBIE 1
MHOTOI'PaHHUKH

85 KonTponbnas padora "MHororpanHHuku" 1

26 [lonsiTHEe BEKTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [TpaBumno mapamienenurnena 1

90 YMHOK€EHUE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAINX B OJHON 1
IJIOCKOCTH

92 CkansipHoe Npou3BeACHUE 1

93 Brruncnenue yriia Mexay BEeKTOpaMu B |
IIPOCTPaHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1




96 [Ipocretinue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimume 3ana4n ¢ BEKTOpaMHU 1
98 O06o00111eHre U cUcTEeMaTU3aIMs 3HAHUI 1
99 O06001IeHre u cucTeMaTu3alus 3HaHu| 1
100 HroroBast koHTpobHas paboTa 1
101 HroroBas koHTpobHAs paboTa 1
102 O06o00111eHre U cCUcTEMaTU3AIIMs 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KIIACC

Kosnn4yectBo 4yacos i DJIEKTPOHHBIE
ara
undposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruuyeckne | H3yYeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI b
pecypchl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa |

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

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Beruucienue yria |

MEX/1y BEKTOpaMHU B IIPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPAMOMH, |

MPOXOISIIECH Yepe3 B TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIb, |

ypaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE TIOCKOCTH, HOPMAJIb, |

aBHEHHE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

MIpOrpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

[IPOrpaMMHUpPOBAHUE
10 AHanutnyeckue METobl pacuéra yria |

MEX/1y NPSIMbIMU B MHOTOI'PaHHUKAX
1 AHanutnyeckue METobl pacuéra yria |

MEXy TUIOCKOCTSIMA B MHOTOIPaHHUKAX




®opmyna pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpAMHATaX

13 HaxoxpaeHnue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B KyOe

14 Haxoxpaenue paccTosiHUI OT TOUYKH 10
IUIOCKOCTH B IIPABUJIIbHOW TUPAMU/JIE

15 KonrponbHas padora "AHaiuTHueckas
reomeTpus”

16 CeueHysi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOT'OTPaHHUKHU

17 CedeHunst MHOTOTPAHHUKOB: METOJI CJIEA0B
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbIE

18 IIJIOCKOCTH, TEPECEYEHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapanienbHble NPsIMbIE U TUIOCKOCTH:
napauiesIbHbIe CEYEHMSI

20 [TapanienbHble NIPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUIN
[TapannenbHble NPsAMBIE U IUIOCKOCTH:

21 YTIIBI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnieHuKyNsIpHBIE IPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYJIAPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
IlepnienuKyNApHBIE IPSIMBIE U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MePIEeHIUKYIIpax




24

[lepnienquKyNsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAJeH, COOOpaKEHUS O 100U

26

[ToBTOpEenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAJIEH, COOOPaKEHUS TTIO100US

27

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJIOIIAJIEH, COOOpaKEHUS TTOJ00US

28

[Iomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOILA I TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKECHHSI TOT00MS

29

[Tnomaau ceyeHnii MHOTOTPaHHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXKeHHsI TOA00MS

30

Kontponbras padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OTPaHHUKOB"

31

O065BEM Tena. O0BEM IPSIMOYTOJILHOTO
napaJiesienunea

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJparype
Ky0a; 0 TPHUCEKINH yria

33

CrepeoMeTpuyecKue 3ajauu, CBSI3aHHBIE C
00BEMOM TMIPSIMOYTOIILHOTO
napajuiesenunes1a




HpI/IKJ'IaI[HLIe 3aJa4u, CBA3aHHBIC C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajienenumnena

35 O06BEM TPSIMOIA TPU3MBI

36 CrepeoMeTpuyecKue 3aJjauu, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TIPSMOM MTPHU3MBI

37 [IpuknagHeie 3aa4n, CBsI3aHHBIE C
00BEMOM TMIPSIMOM TPU3MBI
Brruucienne 06EMOB Tell C TOMOIIBIO

38 onpenenéHHoro uHTerpana. OobéM
HaKJIOHHOW MPU3MBI
Boruncnenne 00bEMOB TeN ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpana. OobéM
MpamMubl

40 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB NUpamMuJL ¢ OOLIUM YIIIOM

41 ®opmyna 00bpéMa nupamuiel. OTHOIIEHHE
00BEMOB NUpamMuJl ¢ OOLIUM YIJIOM

47 CrepeoMeTpuyecKue 3ajjauu, CB3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpHuuecKkue 3aJjauu, CBSI3aHHbIE C
00BEMaMH TUPaMUIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKIIOHHOM
MIPU3MBbI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI




[Ipumenenne 00bEMOB. Beruncnenue

46 paccTostHUSA 10 MIIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOrpaHHHuKa"
Hunuuaprdeckas TOBEPXHOCTD,

48 o0pa3yroIue MUIHHIPHIECKON
MMOBEPXHOCTH

49 Munmuuap. [IpssMoi KpyroBoi HUIUHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yroIiue
KOHHMYECKOU noBepxHoctu. Konyc

51 CeueHne KOHyca IIOCKOCTHIO,
MapajuIeIbHOMN TIOCKOCTH OCHOBAHUS

5 VYceuénnslil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYHMCIICHUE,
MOCTPOEHUEM CEUEHUHN HMUIUHAPA, KOHyCa
CrepeomeTpHuueckue 3aauu Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE,
MIOCTPOEHUEM CEUEHUHN HUINHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C

MUIMHIPOM




58

HpI/IKJ'IaI[HLIC 3aJa4u, CBA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B u n3obpakenue mapa

61

[lepeceuenue chepsl u mapa ¢
wiockocTeio. Kacanue mapa u cdepst
IUIOCKOCTBI0. Bun u n306paxkenue mapa

62

Ypasuenue chepsl. [Lnomans chepsl u e
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMmeTpuiecKkHe 3a1a4r Ha
JTIOKA3aTeNbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE cO chepoi U mapom,
MMOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MMOCTPOCHUEM UX CEYCHHH IIIOCKOCTHIO

66

[IpuknagHeie 3aa4n, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJIICHHUS B Opr)KHOCTI/I, CTaHZ[apTHI:Ie
nonoous

68

Pazmuyannie KOM6I/IHaI_[I/II/I TCJI BpallICHUA U
MHOT'OT'PaHHUKOB

69

3agaun no Teme "Tena ¥ MOBEPXHOCTH




BpaiieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O06wém nnmuuapa. Teopema 06 00bEMeE
IpSIMOTO IWIMH/IPA

73

Beruuciienue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uarerpaia. O0sEM
KOHYycCa

74

ITmomaay OOKOBOM M IOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3aJa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHycCa

76

[Ipuknagueie 3agaun mo teme "OO0BEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"

77

OO0BEM MmIapa 1 IapoBOTo CEKTOpa.
Teopema 06 00béme apa. [lnomans
cdepol. CTepeoMeTpUIECKHe 3a1auH,
CBSI3aHHEIE C BEIYHCIIEHHEM 00HLEMOB
11apa, 1apoBoOro CErMeHTa M [IapOBOTO
ceKTopa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cBA3aHHbIE C 00BEMOM IL1apa U
wiomaapio chepsl. COOTHOMIECHHUS MEXKITY
TUIOIIASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa npu moao0uu.
CrepeoMeTpuyecKre 3a7a4u, CBSI3aHHBIE C
BBIYHCIECHHEM 00BEMOB TEJ U ILIOIIAAEH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBmxeHus npocrpancTsa. OToOpakeHusl.
JIBrkeHus U paBeHCTBO duryp. O6mme
CBOICTBA JBH)KCHUM

82

Buapl n1BukeHuUii: napaieIbHbII
MEPEHOC, LIEHTPAJIbHAS CUMMETPUS,
3€pKajJbHasi CHMMETPHUS, TIOBOPOT BOKPYT
IPSAMOM

&3

[Ipeo6pazoBanus mogoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aJla4d Ha IPUMCHCHHUC
JABUXKCHUSA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTBe"

86

O6o61matonee nopropenue 11 nonaruit u
MEeTOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIls 3HAHMI:
"TTapaisienbHOCTh NPSIMBIX U TUIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o61matomiee nosropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEeMAaTH3allus 3HAHWIA:




"BekTopsl B mpocTpaHcTBe"

88

O6o6mmatomiee nopropenue 11 nonaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTee"

89

Ob6o6maromee noropenue 11 noHsTHi U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTHU3allus 3HAHWIA:
"O6bemM MHOTOrpaHHUKA"

90

O6o61matomiee nosropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

Ob6o06maromiee noropenue 11 noHsaTuit u
MeToA0B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHUH:
"[1no1aam MOBEPXHOCTH U OOBEMBI
KpYyIJibIX Ten"

92

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3al1s 3HAHUM:
"[Lomanu moBepXHOCTU U 0OBEMBI
KpYTJbIX TEd"

93

HroroBas koHTpoNbHAs paboTa

94

WroroBas koHTposbHas paboTa

95

[ToBTOpenue, 06o0IIEHNE U
cucTeMaTu3alus 3HaHUi

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK




HAyKH U €€ poJb B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHs CTEPEOMETPHUH KaK
97 HayKH U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3sBUTHS CTEPEOMETPUN KaK
03 HayKH U €€ poJIb B Pa3BUTHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pa3sBuTHs CTEPEOMETPUN KaK
99 HAyKH U €€ POJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropust pa3sBUTUS CTEPEOMETPUN KaK
100 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
101 HAYKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX 1
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHs cTepeOMETPUH Kak
HaYKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT I

OBIIEE KOJIMYECTBO YACOB I1O

102




I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KUIIACC
Kopn .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NPoBePsSIEeMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero o01ero o0pa3oBaHus
pe3yJabTara
7 ['eomeTpust
7.1 OrniepupoBaTh MOHATHSIMH: TOUYKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX MPU PELICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MNOHATUSAMH: NApPAUICNBHOCT W NEPHEHANKYJISIPHOCTH
' MPSIMBIX U TJIOCKOCTEN
74 KnaccuduiupoBaTs B3aMHOE pACHOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YTroJl, TPaHW IBYTPAHHOTO YTJIa,
7.5 pebpo ABYTpaHHOTO yTja, JUHEWHBIH YroJl JBYTPAHHOTO yTja, TpajyCHas
Mepa JABYTpaHHOTO yria
76 OrniepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJbIA W HEBBITYKJIBIN
' MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUILHBIM MHOTOTpaHHUK
77 Pacnio3naBaTth OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpaMuja, IpU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)
KnaccudumupoBaTh ~ MHOTOrpaHHUKH,  BBIOMpas  OCHOBaHUS  JUIS
7.8 KIacCU(PUKAIUU (BBIMYKIIbIC U HEBBIMYKIbIE MHOTOIPAaHHUKHU, TIPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, TTapalIeIeTUIe Ibl)
7.9 OnepupoBaTh NOHATHIMU: CEKyLIasl INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB
710 OOBSCHATH MPUHIIMITBI TIOCTPOCHUSI CEYCHUI MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CIIE/IOB
CtpouTh ceueHUss MHOTOTPAaHHUKOB METOJOM CJIEIOB, BBITIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYP:
BUJ| CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKIEHUE TC€OMETPUUYECKUX BEIMYMH IO oOpas3iam
WIM alIropuT™MaMm, OPUMEHsSsT W3BECTHbIE AHAJIUTHYECKUE METOAbl IpHU
7.12 pelIeHUU  CTaHAApPTHBIX MaTEMaTHYECKUX 3aJlad Ha  BBIYUCIICHHE
paccTOSTHUN MeEXAYy ABYMS TOYKaMH, OT TOYKH JO MOPSIMOW, OT TOUKHUIO
TJIOCKOCTH, MEXKY CKPEIIUBAIOITUMUCS MPSIMBIMU
7.13 Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO oOpasiam

Win aJroputMaM, IHIPHUMCHAA H3BCCTHBIC AHAJIMTHYCCKUC MCETOAbI IIpH
PCIICHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYMCJICHUC YIJTIOB




MEXy CKPEIIUBAIOUIUMUCS MPSAMBIMH, MEXIY MNPSIMOH U TUIOCKOCTHIO,
MEXy TIIOCKOCTSAMH, ABYTPAHHBIX yTJIOB

Beruucasate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,

7.14 nupamMuga) ¢ mpuMeHeHueM (OpPMyJl, BBIUMCIATH COOTHOIICHHS MEXITY
IUIOIIAIIMU [TOBEPXHOCTEHN, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSAMU: CHUMMETPHUsSI B IPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPbI
W3BnekaTh, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HHGPOPMALHIO O
7.16 INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuueckue (akThl IS PELICHUS CTEPEOMETPHUECKUX
7.17 3aja4, MpeanojararolliuX HECKOIbKO IIAaroB pELIeHHs, €CIH YCJIOBUS
NpUMEHEHHUs 3aJlaHbl B IBHOH (popme
718 [IpumensaTs mpocTeilline OporpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKHX 3a1a4
719 [TpuBOaUTH HpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpyMeHATh MOJyYeHHBbIE 3HAHMUS HA IPAKTHKE: aHAJIM3UPOBATh pealibHbIE
CUTyalluu U NMPUMEHITh U3YUCHHbIE TIOHATHUS B IPOLECCE MTOMCKA PELICHUS
MaTeMaTU4ecKu c(HOopMyIUPOBAHHONW MPOOIEMBbI, MOJAECTUPOBATH peallbHbIE
7.20 CUTyallUM Ha $3bIKE TEOMETPHUM, MCCIEAOBATh ITOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM I€OMETPUYECKUX MOHATUH M TEOpeM, ammapara ajareOpsl,
pemiatb  MpaKkTUYECKHWE  3aJauyd,  CBSI3aHHbIE C  HAXOXJACHHUEM
reOMEeTPUUECKUX BETUUUH
11 KJIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeiHero o0mero o0pa3oBaHus
pe3yJbTarta
6 I'eometpus
OnepupoBaTh HOHATHSAMHU: IMIUHIpUYECKas MOBEPXHOCTh, 0Opasyrolue
6.1 LWIMHAPUYECKON TIOBEPXHOCTH, LWIMHADP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyrolye KOHMYeCKON OBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnioznaBath Tena BpameHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATDH CIIOCOOBI MOJTyYEHUS TEJ BpaIlleHUs
6.4 KnaccudummpoBats B3auMHOE pacoyiokeHne cepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOIO CIJIOS, BBICOTA LIAPOBOTO

CJ1051, IIAPOBOU CEKTOP




6.6

Bbruncnsate 00BbEMBI M IUIOMIAAM  TOBEPXHOCTEH TN  BpalleHus,
FeOMETPUUYECKUX TeJl C MPUMEHEHHEM (OopMyJT

6.7

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy W
OINMCAaHHBIN 0KOJIO cdepbl, chepa, BIUCAHHAS B MHOIOIPAHHMK MM TEJO
BpallleHus

6.8

BrruucasTe COOTHOIIEHUSI MEXKIY IUIOIMIAIIMHU TOBEPXHOCTEH U 00BEMaMu
OJIOOHBIX TEIT

6.9

N3o0pakaTh u3yuyaemble (QUTYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BemonHATh (BBIHOCHBIE) IUIOCKME YEPTEeKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BUA CBEepXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus

6.11

W3BnekaTtbh, HHTEPNPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKAxX

6.12

[TpumensaTy reoMmerpuueckue (GaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3aa4y, MPEIOJIaraloluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIOBUSA
NPUMEHEHUs 3aJIaHbl B ABHOU dopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINIONHATE  JICWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB WU
YMHOXKEHHUSI BEKTOpa Ha 4YHCJIO, OOBSACHITH, KAaKUMH CBOWCTBAMH OHHU
o0JagarT

6.15

HpI/IMCHHTL IMpaBUJIO IapaJUICJICIIUIICAa IIPpHU CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
MEXJy BEKTOpPaMH, CKAISIPHOE IMPOU3BEIECHUE BEKTOPOB, KOJUITMHEAPHBIE U
KOMILUTaHAPHBIE BEKTOPHI

6.17

Haxozme CyMMY BE€KTOPOB H IIPOM3BCIACHHUC BCKTOpPAa Ha 4YHCIO, YIOJ
MCXKAY BCKTOpaMH, CKaJIAPHOEC NPOU3IBCACHHE, paCKIaAbIBATh BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOPaM

6.18

33}13B3TI) IIJIOCKOCTh YPABHCHHUEM B )IeKapTOBOfl CUCTEME KOOpAUHAT

6.19

Pemats HpOCTef/'IHII/Ie rCOMCTPHUYCCKUC 3a/la4i Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAUMHATHOTO METO1a

6.20

Pemarn 3aJadyd Ha [A0Kas3aTCJIbCTBO MATCMATHUYCCKHUX OTHOILIEHUH U
HaXOKACHUEC TCOMCTPUYCCKUX BCIIMYUH 110 06pa3uaM Wi ajJropurmam,
IIPUMCHS A HN3BCCTHBIC METOAbI npu peHICHUN CTaHAAPTHBIX
MAaTCMaTHYCCKHUX 3aaa4

6.21

HpI/IMeH}ITL HpOCTef/'IIHHe nporpamMmHbIC  CpCACTBA U SJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI IIPpU PCIICHUN CTCPCOMETPUICCKHUX 3aaaqd

6.22

[IpuBOANTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HH, PACIIO3HABATh IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




6.23

[TpuMeHATh MOJy4YeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallud ¥ NMPUMEHATh U3Y4YEHHBIE TIOHATHS B MpOILEcCe MOUCKA PEeICHUs
MaTeMaTHYeCKu c(OpPMYIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pPeabHbIe
CUTyallud Ha A3bIKE T'€OMETPUH, MCCIEJOBAaTh MOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN M TEOpeM, ammapara ajareOpsl,
pemiatb ~ MPaKTUYECKME  3aJaud,  CBS3aHHbIE C  HAXOXJAEHUEM
TFE€OMETPUUECKUX BEIUUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TTOHATHA CTCPCOMECTPHUU. Tqua, npsiMas, IIIOCKOCTh, IIPOCTPAHCTBO.
ITonstre 06 aKCHOMaTUYECKOM IMOCTPOCHUHN CTCPEOMETPUU: AKCHUOMBI CTCPECOMETPUN U
CIICACTBUA U3 HUX

7.2

B3aumHoe pacrnosioskeHue MpsiMbIX B POCTPAHCTBE: MEPECEKaroIINecs, MapaieibHbIe
U CKpemuBaroniyecs mnpsmbie. [lapauienbHOCT, TPSMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: MapajyieNibHbIE TpsIMble B TMPOCTPAHCTBE, MapalieIbHOCTh TPEX
NpSIMBIX, TMapajuIeIbHOCTh TMPSAMOM M IUIOCKOCTU. YTJIBIC COHAIPaBICHHBIMU
CTOPOHAaMH, YTOJI MEXIy MNpsSMBIMH B mpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN:
napajulefibHble IUIOCKOCTH, CBOMCTBa MapalUiesibHbIX IulockocTei. [lpocteitmue
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IUJIOCKOCTH: TETpadap, KyO, mapajuieNnenunen,
MOCTPOCHUE CEUCHUI

7.3

[lepneHIUKYISIPHOCTh MPSMOM U TUIOCKOCTH: TMEpPHEHAMKYJSpHbIE NpsSIMblE B
MIPOCTPAHCTBE, MPSMbIE MapajieldbHble U MEePHEeHAUKYISIPHbIE K TUIOCKOCTH, MPU3HAK
MEPIECHANKYISIPHOCTH MPSIMOM M TUIOCKOCTH, T€OpPEMa O MPAMOU MEPHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY NPSAMOU U IUIOCKOCTBIO, IBYTPAHHBIN
yTOJI, IMHEHHBINA Yroa ABYyrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHME OT MPSIMOI 10 IUIOCKOCTH, NPOEKIHs GUTyphl HA
II0CKOCTh. [lepneHInKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEePHEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema o TpEX NMeprneHaUKyIpax

7.4

[loHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHHMKHM, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAHUS TPHU3MBI, MpsiMas M HAKJIOHHAs MPHU3MBI, OOKOBas M
MIOJIHASI IOBEPXHOCTh Npu3Mebl. [lapamienenumnesn, npsMOyroibHbIA Napajielenunes u
ero csoicrBa. IlupamMupa: n-yrosipHas nupaMuja, TPaHd U OCHOBAaHUE MHUPaMUJBbI,
OOKOBasgs W TONHAs TOBEPXHOCTh MHUPAMUMbI, MPaBUJIbHAS M yCeuEHHas MUpaMUja.
OnemMeHTl MNpu3Mbl MU nUpaMuibl. lIpaBUibHBIE MHOTOTPaHHHMKH: IIOHSITHE
MPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWJIbHAs MpU3Ma M MpPaBWIbHAs MNHPAMHJA,
IIpaBWIbHAs TPEYToJIbHAs MUPaMKUIa U IPAaBWIBHBIN TeTpasap, kKyO. IIpeacraBnenue o
IIPaBWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’lp, JAOoAcKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U TUPAMMU/IBI

7.5

CI/IMMCTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMEHTBI CUMMCTPUHU B nmupamMuaax, mapajuicicnuicaax, IIpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Breruucnenue »s1eMEHTOB MHOTI'OI'PaHHHUKOB: pera, Auaronaiu, Vyriibl. ITnomans




OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSIMON IPU3MBI, TUIOIIAIF OCHOBAHUIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOMN MPU3MBbI. [1nomaas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU TMPaBWIHHON MUPAMHJbI, TEOpEMa O IUIOMAAN yCEUYEHHOW MUPaMUIBIL.
[Tonsitue 06 06bEMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHHSI MEXAY IJIOLIAASIMH [TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KITACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUS

I'eomerpus

6.1

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yroNIue IMIHHIPUICCKON MOBEPXHOCTH, OCh
MWIMHIPUYECKON MoBepXHOCTHU. LlwnuHap: OCHOBaHUS M OOKOBasl MOBEPXHOCTb,
00pasyromiasi ¥ 0Ch, TUIOMAAL OOKOBOW U MOJTHOW MOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yronne KOHUIECKOH MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeCcKoW moBepxHocTH. KoHyc: OocHOBaHMEe W BepIIMHA, 0oOpasylomias U OCh,
IJIoMaas OOKOBOW W TOJTHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasylolue u
BBICOTa, OCHOBaHUS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHrp, paguyc, JMameTp, MIOMAasr NOBEpXHOCTH cdepbl. B3anMuoe
pacrioniokeHre cdepbl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, muromanb

chepsl

6.4

N3o0pakeHue Ten BpalieHus: Ha I0ckocT. Pa3BépTka muimmHapa u KOHyca

6.5

Kom0OuHanmu ten BpanieHuss ¥ MHOTOIpaHHUKOB. MHOIOIpaHHUK, OIMCAHHBIN OKOJIO0
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHUK, WM TEJIO BPaILlCHUS

6.6

[Tonstne 06 00bEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 oOBEME
NPSAMOYTOJIBHOTO MapaieNenunena u cieAcTBus u3 He€. O0bEM HMIMHApA, KOHYyCA.
O06BEéM mapa u riomaab chepbl

6.7

[TogoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUSI MEXKIY TUIOIIAISIMU TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

6.8

Ceuenust mwiMHApa (MapajyieIbHO U TMEPIeHIUKYJISPHO OCH), CEYEHHs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY ), CEUCHUS 1apa

6.9

Bektop Ha 1mockocTd M B IpocTpaHcTBe. ClOKEHHME U BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOpaMH

6.10

[IpssMoyronbHass cuctemMa KOOpAMHAT B IHpoCcTpaHcTBE. KoopauHaTel BEKTOpA.
IIpocreiime 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEJICHUE BEKTOPOB. BbIUMCICHHE YIIOB MEXAY MNPSMBIMA U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN T€OMETPUYECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBePsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
TpeGoBaHus o0pa3oBaHust

Bnanenne MeTogamMu J0Ka3aTeNbCTB, aJrOPUTMAMHU PpEIICHUS 3a/ad;
ymeHue GopMyJIHpoBaTh M ONEPUPOBATh MOHATHUSMHU: OIpe/eIeHHE,
aKCUOMa, TeopeMa, CIEACTBHUE, CBOWCTBO, IPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (P OPMYJIMPOBKH; TPUMEHATh HX; YMEHHE (POPMYIUPOBATH
o0paTHOe M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHAYKLUH;
IIPOBOJIUTH JI0Ka3aTeNbHbIE PACcCyKIEHUS MPH PELICHUH 3ajjay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBHJIBHOCTh  PACCYXXJIEHHH; yMEHHE OIepUpOBaTh
MOHSTUAMU: MHOKECTBO, MOJMHOKECTBO, OINEpallMd HaJl MHOXECTBaMH;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr i
OTHCaHUs PEaJbHBIX MPOLIECCOB U SIBICHUN M MPHU PELICHUU 3a]a4, B TOM
qucie U3 IPyrUX y4yeOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATHUAMM:
rpad, cBs3HBIN Tpad, JepeBo, MUK, rpad HA MIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONb30BaTh Tpadbl MpU

pCUICHUMA 3a1a1

2 YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOEC YHCIIO, LEJNOE YHCIIO,
CTEIEHb C IEJIBIM MMOKa3aTeseM, KOpEHb HATYPaabHON CTEIEHH, CTEIIEHD C
panMoOHAIBHBIM MOKa3aTelieM, CTETNeHb C JCHCTBUTEIbHBIM TOKA3aTeseM,
jJorapupM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIMOHAJIBHOE YKCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXXCECTBAa HATypaJbHBIX, MNCJIbIX, PAlUOHAJIBbHBIX, HeﬁCTBHTeHBHLIX
YHUCEJ, YMEHHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIIINA OOITHI
JCTUTEh W HaWMEHbIIEEe OoOlee KpaTHOe, ajlroputM EBkimuaa mpu
pEeIICHUM 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIIUOHHBIMU CHCTCMaMH
CUHUCJICHHUS; YMCHHUE BBITIOJIHATH BHIYUCICHUE 3HAYCHUH U TIPeoOpa3oBaHus
BBIPOKEHUI CO CTENeHsAMHU W JjorapudmMamu, mpeoOpa3oBaHus IPOOHO-

palOHANbHBIX ~ BBIPDAKEHUH; YMEHHE  ONEpUpOBaTh  MOHSATHSIMHU:

OCICO0BATCIBHOCTD, apI/I(bMeTI/I‘-IeCKaH rnporpeccusd, TrcoMCTPpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBarollas TeOMETpUYecKass MpOrpeccus;
YMEHHE 3a/1aBaTh II0CIEIAOBAaTEILHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POpMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCII0, CONPSIKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
MPOU3BOJUTH apU(PMETHUYECKHE NEHCTBHA C KOMIUIEKCHBIMHU YHUCIIAMH;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHUS KOMIUIEKCHBIX YMCEN; ONEpUpOBaTh
NOHATUAMM:  MaTpuia 2x2 wu  3X3, ompeaenuTeNb  MaTpHIbI,

FeOMeTpI/I'—IeCKI/Iﬁ CMBICJI OTTPCACIIUTEIIA

YMeHune onepupoBaTh MOHATHAMH: palMOHAIbHbBIE, HppalloHalbHbIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHsS ¥ HEPaBEHCTBA, WX CHUCTEMBI, yMEHHE OINEPUPOBATH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa VYpaBHEHUW ¢ HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pelaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIlaTh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpOM; MPUMEHSATH
ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IS PEUICHHS MaTeMaTHYECKUX

3aJa4 U 33]1a4 U3 pa3INdHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh TOHATHSIMH: (DYyHKIHS, YETHOCTH (YHKIIHH,
NEPUOJIUYHOCTh (PYHKIMM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HauOOJblllee W HAUMEHBIIEE 3HAUCHHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (QYHKIMs, aCUMITOTHI Tpaduka
¢byHKUMU, TepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeeTEHHbII
MHTErpajl; yYMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (YHKUUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CYMMBI, TpPOW3BEICHUS, YacTHOTO |
KOMIMO3UIUK (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
GyHKIMU; yMEHHE HAaXOMUTh MPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJb30BaTh IPOM3BOJHYIO [UId HCCIENOBaHMUA (YHKIMH,
HaXOJUTh HauOOJNbIIME WM HAaWMEHbIINE 3HAYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C KCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHajau3a; NPUMEHSTh MPOU3BOAHYIO JJIi HAXOXKICHUS HAWIY4LIero
pelieHuss B TPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHUYECKUX U

(bU3MYeCKUX 3aJladax; HAXOJUTh IUIOMAAU M 00bEMBI (PUTYp C MMOMOIIBIO




HHTCTpajia; HIPUBOAWUTL IPHUMCPbI MATCMATHUYCCKOTO MOACIHUPOBAHHA C

NOMOIIbI0 AU PepeHInaNbHBIX YPaBHEHU I

YMeHne onepupoBaTh NOHATHIMU: Tpapuk QyHKIMH, oOpaTHast QyHKIUS,
KOMIO3ULUS (DyHKUMH, JMHEeHHas (QYHKUWA, KBaJpaTuyHas (QYHKLUS,
panyoHanmbHas (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
GbyHKIMM, OO0paTHbIE TPUTOHOMETpPHUYECKHE (PYHKIMM, IMOKazaTelabHas M
norapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHUsl  rpaduKoB  (QYHKIHH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHNH 3334 U3 JPYTHX Y4eOHBIX MPEJAMETOB M 3ajad M3 peabHOM
KHU3HM; BBIpaKaTb (OPMYJIaMU 3aBHCUMOCTH MEXIy BEJIMYHMHAMU;
MCMOJIb30BaTh CBOMCTBA M Tpaduku (GyHKIMHA Ui pelieHus ypaBHEHUH,
HEPaBeHCTB M 3a7ad C IapaMeTpaMy; HM300pakaTb Ha KOOPIMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJM M YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 O00JaCTH YIpPaBJIEHHs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA MU UX
CUCTEMBI II0 YCIIOBUIO 3aJayH, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTATOB, YMEHHE MOJECINPOBATH
peanbHbBle CUTyallMM Ha $S3bIKE MAaTE€MAaTHKH; COCTaBIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJAENM C  MHCHOJNB30BAaHMEM  ammapara  ajureopsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apu(MeTHyecKoe, MeauaHa,
HanOoJpIIee U HaMMEHbINEE 3HAUYCHUS, pa3Max, AUCIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE HW3BJIEKaTb, MHTEPIPETUPOBATH
uH(pOpMAaIIMIO, MPEICTABICHHYIO B TaOJHMIaX, HA AWAarpaMMax, rpadukax,
OTPa)KaIOIyI0 CBOMCTBA PEAIbHBIX MPOIIECCOB U SBJICHHM; MPEICTABISTH
uHGOpMAIIMI0O C TOMOIIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTaTUCTUYECKHE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu MUCCIeA0BATh COBMECTHBIE

HaOJI0IEHUS C MOMOIIBIO JIMarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIYyYaWHBIA OIBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOro COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTH C HCIIOJIB30BAHUCM rpaq)nqecmdx MCTOJOB; TPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSITHOCTEH, (OPMYITy IOITHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIHI;
OLICHWBATh BEPOSATHOCTU PEAITBHBIX COOBITHI; yMEHHE OIEepPHpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJWYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHWe, JHUCIEPCUs W CTaHAapTHOE OTKIOHEHHE
CIy4yallHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO W HOPMAJIBHOTO paclpe/ielieHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUEHHBIX paclpelesIeHUi Ul pPelIeHus 3a/ay;
3HAKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHMIA; yMEHHE TPHUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCEd B MNPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpUPOBATh MOHATUSMH: COYETAaHUE, TEePECTaHOBKA, YWCIIO COYETAHHA,
YHUCIIO  TEPeCTaHOBOK;, OmHOM  HbpIOTOHA; yMeHHE  NPHUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH NOJTYUYCHHBIA pPe3ybTaT

YMenue onepupoBaTb MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, IJIOCKUH yToJl, IBYTpaHHbIN
yroJl, TPEXTPAHHBIA yIoJl, CKpPEUIMBAIOUIMECS MPSMBIE, TapaJJIEIIbHOCTh U
NEPIEeHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroa MexAy TMpsSMOM U IUIOCKOCTBIO, YrOJ MEXJy IUIOCKOCTSAMH,
paccTossHue OT TOYKM JO IUIOCKOCTH, DPACCTOSIHME MEXAY MPSMBIMH,
pacCTOsIHUE MEXIy IIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IPHU PELICHUU
3ajja4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJENIU C TOMOIIBI TeOMETPUYECKUX MOHATUA U BEJIWYUH, pelaTh

CBA3aHHBIC C HUMHU NPAKTUYCCKUEC 3aa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUIOMAAb (QHUTYPBI, 00BEM (GHUTYDHI,
MHOTOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHMKA,
Ky0, napaienenuresn, NOpu3Ma, NHpamMuiaa, (Urypa U TMOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUbI, IMPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienunea, MNUpaMHJIbl, MPU3MBI, IHJIMHAPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHMs KOHyca M LMIUHAPA,
napajuleJIibHble OCH WJIM OCHOBAHMIO, CEYEHHE Iapa, IJIOCKOCTb,

Kacaromasics chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUCHHUE




MHOTOTpaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHUS, B TOM YHCJIE C IIOMOILIBIO IEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOMCTBA IeOMETpUYECKUX (PUTYp, CaMOCTOSTEIBHO
(bopMyIHpoBaTh ONpeeNeHU U3ydyaeMbIX (GUTyp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccudukanuio ¢GUryp 1o
pa3iaMyYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOAMMBIE JOTOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHHue omnepupoBaTh TOHATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
HapaJIJIeJIbHLIﬁ NEpeHOC, CUMMCTPHA Ha IMJIOCKOCTU M B IIPOCTPAHCTBEC,
MMOBOPOT, TMpeoOpa3oBaHuEe TOM00MSA, TMOAO0OHBIE (UTYPBI; YMEHHUE
pacmo3HaBaTh paBHbBIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE€ B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUA TIPHU
peIlICHHH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IUIMHA, YTOI,
ioniaib, 00bEM) MpU PELICHUH 33134 U3 JPYTUX YYEOHBIX NPEAMETOB U
U3 peabHOM KW3HH, YMCHHE BBIUUCIATH TC€OMETPHUCCKUE BEIUYHHBI
(nmuHA, YTrOJN, TWIOMAnh, OOBEM, IUIOMAAh MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCETOABI, B TOM YHCJIC: IIIOMIAAb IMOBECPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; o0bEM Kybda,
NPAMOYTOJBHOIO  Hapajuieienunesa, NUpaMuibl, NOPU3MBbL, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue OIICPpHUPOBATH MOHATHUAMHU: HPAMOYT'OJIbHAA CUCTEMA KOOpPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Ppas3jIoKCHHUE BCKTOpa IIO0 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC IMPOU3SBCACHUEC, YIOJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp)IPIH&THBIfI METOJ

JJIg PpCIICHUA T'COMCTPUICCKUX 3a/1ad U 3aa4 JpYyTHUX y‘le6HBIX npeaAMCTOB
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YMmenue BLIGI/IpaTB HO,Z[XOI(SIH_II/II\/'I MCTOJ AJid pCIICHUS 3ala4u; IOHUMaHUC
3HAYUMOCTH MATCMATUKW B HU3YYCHUU MPHUPOAHBIX H O6HICCTB€HHI)IX
nmponeccoB M HBHeHHﬁ; YMCHHE pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUEC MPUBOJUTL MPUMECPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUUCKON U1 MUPOBOM MAaTEMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 HarypanbsHsle u nensie ynucna. [Ipu3Haku AeIMMOCTH LEIBIX YHACEIT
12 Pammonansubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOHM, TPOILICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJlbHOW cTeneHu. JelcTBHs ¢ apuMEeTHUECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenenb c 1enbIM nokazareneM. CTeneHb ¢ palMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypajabHbIC JOTapru(MbI
JletictBuTenpHbIe 4YHcla. ApudmeTrdeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnmkEHHbIC BEIYUCIICHMS, TIPABUIIA OKPYTJICHHUS, IPUKUIKA W OIIEHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KommiekcHbie unucna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHele ypaBHEHUS
23 TpuroHomeTpuyeckre ypaBHEHHUs
24 [Toxa3zaTenbHbIE U JTOTapUPMHUIECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbHBIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIbI




@yHKIMHU U TpadUKu

Oyukuus, cnocoObl 3amaHus (pynkuuu. ['padux dyskumu. B3aumHo oOpatHbIe

>l ¢ynkuun. YérHble u Heu€THble pyHKIMU. [leproanueckue GpyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHUH Qynkuun. Hynmu QyHKum.
39 [IpomexxyTku  3HaKomocTostHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MUHUMYMBI (QyHKIUH. HamOonpliee ¥ HauMeHbIee 3HAYCHUE
(YHKIMN Ha TPOMEXYTKE
313 Crenennass ¢QyHKIMS C HaTypajbHbIM M IeJIbIM TOKa3arteneM. E€ cBoiicTBa u
‘ rpa¢uk. CoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudpmMudeckas (yHKINU, KX CBOHCTBA U TpaUKH
3.6 Touku paspeiBa. AcumntoTsl rpagukoB ¢yHkiuid. CpolicTBa  (yHKIMH,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyra CI0XKHbBIX IPOLIEHTOB
4 Hauana MaTemMaTHueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX (GYHKLINI
[IpumeHeHne NPOM3BOAHONM K HCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxaenue HanOONbIIEro M HAUMEHBILEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHoXecTBo, onepanuu HaJl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIlEHUs




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI I YYEHUKA

* Maremaruka. ['eomerpus; 10 kimace. yrimyonerHoe ooydenue Mep3msik A.T.,
Homuposckuii [I.A., ITonsiko B.M.; nox penakuueii [Tononsckoro B.E.
OO0111ecTBO ¢ OTpaHMYEHHOW OTBETCTBEHHOCTHIO M3MaTeNbCKI LIEHTP
«BEHTAHA-T'PA®»; Axunoneproe obmectBo «M3narensctBo «IIpocsemenuey
* Matematuka. ['eomerpus; 11 knace. yrinyoiennoe ooyuenne Mep3msik A.TL.,
Homuposckuii [.A., [TonskoB B.M.; mox penakuueii [logonsckoro B.E.
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 aaTeIbCcKuit 1eHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHues
METOJUYECKHUE MATEPUAJIbBI JUUIA YUUTEJIA

b.I'. 3uB. lnunakrnueckue marepuaisl 1o reometpun s 10-11 kimacca. — M. [IpocBelienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE
Cpeonee oowee oopazosanue

B coorBercTBuum ¢ Ilpukazom Munucrepersa npocseuienus Poccuiickon @enepanuu ot
25.08.2026 Ne 591 "O6 yTBepxaeHIH (PeaepaabHOTO MEPEUHS AICKTPOHHBIX 00pa30BaTEIHHBIX
PECYpPCOB, IOIYIIEHHBIX K UCIIOJIb30BAHUIO [IPU PEATU3ALUU UMEIOLINX I'OCYJapCTBEHHYO
aKKpeIUTalui0 00pa3oBaTeIbHBIX TPOrPAMM HAYaJIBLHOTO 00IIEro, OCHOBHOT'O OOIIETO,

cpemHero oomiero oopazoanus'. (3apeructpupoBano B Muntocte Poccuu 22.09.2026 Ne 88378)

1.3.5.27.T'eometpus. YrimyoneHnusiit yposenb. 10 kiacc. denepanbHoe TrocyaapCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIET0 0Opa3oBanus "I ocygapCTBEHHBIH

YHUBEPCUTET MPOCBELICHUSA"

1.3.5.28.'eomeTpust. YrinyOneHHblii ypoBeHb. 11 kimacc. denepaabHOE TOCYIaPCTBEHHOES
aBTOHOMHOE 00pa3oBaTelIbHOE yUpexJAeHHe BhIcIIero oopa3zoBanus "['ocymapcTBEeHHBIN

YHUBEPCUTET IMPOCBELICHUSA"



