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HOACHUTEJIBHASA 3AIINCKA

['eomeTpust siBAsieTcss OJHUM M3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHEro
o0miero oOpa3oBaHusl, TaK KaKk 00eCTIeYMBAET BOZMOXKHOCTh M3YUCHUS AUCLHUTLINH
€CTECTBEHHO-HAYYHOW HAIIPAaBJIECHHOCTH W IIPEAMETOB TI'YMAHUTAPHOIO IMKJIA.
[lockonpky  JOrM4yeckoe  MbILIUIEHHE,  (opMmupyemMoe  NpuU  HU3YyUEHHUH
O0Oy4YarOIIMMUCS TOHATUIHBIX OCHOB I'€OMETPUHU, IPHU JI0KA3aTEeIbCTBE TEOPEM U
MOCTPOEHUU LIETIOYKH JIOTHYECKUX YTBEPKIACHUIN MPU PELICHUH T€OMETPUUYECKUX
3a/a4, YMEHHME BBIIBUTaTb M OINPOBEPraTtb THUIIOTE3bl HENOCPEICTBEHHO
UCHOJIb3YIOTCS MPU PEUIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH
(du3nYecKuX 3aaa4.

[enb ocBoeHust mporpaMmbl yueOHOTo Kypca «['eomerpus» Ha yrimyOnéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAJIBHBIX CIIOCOOHOCTEH OOy4aromuxcs Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH MpeIMeTHON obsnactu «MaTtemaTuka u
nHpopMatrka»  yepe3  OOECIEUeHHE  BO3MOXHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKMX 3HAHUW W JCHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEITHOTO MPoheCcCHOHATBHOTO
00pa30BaHMsl, CBSI3aHHOIO C UCMOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3alayaMu Kypca TE€OMETpUM Ha YriyOJNEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIKUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciiMpeHye NMpeACcTaBIeHUs] 0 TEOMETPUM KaK YaCTH MHUPOBOM KYJbTYpHI U
(opMHpOBaHNE OCO3HAHNUS B3aMMOCBS3M F'€OMETPUU C OKPYIKAIOLIUM MHPOM;

(dbopMHUpoOBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIUX MATEMATHYECKUX MOJEISAX, MO3BOJIIOIIMX ONMCHIBATH W U3yYaTh
pa3HbI€ SIBJICHUS OKPYKAIOLIEr0 MUpa, 3HaHWE MOHATUIHOTO anmnapara o pasJery
«CtepeomeTpus» yueOHOro Kypca reoMeTpuHu;

dbopMHupoBaHHE  yMEHUS ~ BJIAAE€Th  OCHOBHBIMM  MOHSATHUSMH O
MPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBONCTBaMH, 3HAHHE TEOpEM,
dbopMyll U yMeHHE UX NPHUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/]a4;

(dbopMHpoBaHHE YMEHUS pacliO3HaBaTh HAa YEPTEkKaX, MOACIAX U B PEATbHOM
MUpPE MHOTOIPAHHMKM M Tejla BpAalleHHs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJEIIN;

(opMHpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX TeOopuil, POpMUpPOBaHME MOHUMAHUS POJU AKCHOMATHUKH MpPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMUpOBaHHE YMEHHUS BJIaJE€Th METOJAMH JI0KA3aTelIbCTB U AJITOPUTMOB
pElIeHUsl, YMEHHUSI UX INPUMEHSTh, MPOBOJUTH JOKA3aTEJbHBIE PACCYKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIepKaHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



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

pa3BUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTyaIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEM 00yUaroIMXCsl, TO3HABATEILHON aKTUBHOCTH, HUCCIEI0BATEIbCKUX
YMEHHI, KpUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHHUSI pPaclo3HaBaTh TMPOSIBIECHUS TE€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalIbHBIX U3HEHHBIX CUTYalMSX U MPU U3YUEHUU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HCCIEIOBAHUS MOCTPOEHHBIX MOJIENeH,
MHTEPHPETALNN MMOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHM COJEP/KATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopsl W  KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUU HA YIUIYOJIEHHOM YpOBHE OOy4YEHHsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM Y4eOHOTo Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBbKO 10
coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yueHusa. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
IPOrpaMMbl, pPaCTpPeeIEHHBIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HaBbIKAMHU MOCIIEI0BATENbHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJCTABICHUN 00YYaIOIUXCs, PACIIUPSA U YIIIyOuIss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb ycinoBusa jans  guddepeHunanuu  00ydeHHs,  MOCTPOCHHS
MHIUBUIYAIbHBIX ~ 00pa3oBaTeNbHBIX IMporpamMMm, oOecneyuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHOro npeamera «MaTteMaTukay;

NOJTOTOBUTH OOYYAlOIIMXCA K MPOJODKEHHIO M3YYEHHUS] MaTeMaTUKH C
yuétoM BbIOOpa Oyaymied npodeccuu, obecnedyrBasi MPEeMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wu3yuenue yueOGHOro kypca «l'eomerpuss» Ha yriayOJn€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Hegento), B 11 knacce — 102
yaca (3 yaca B HE/IeIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEPEOMETpUU. Touka, mpsiMasi, IUIOCKOCTb,
npoctpancTBO. IloHsiTHE 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3anMmHOe pacnosiokeHue TMpsMBIX B IMPOCTPAHCTBE: IE€pPECEKAIOLInecs,
IapajulesIbHble M CKpelIMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpsIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPAMBIX, 1APAUICIIBHOCTD IIPIMON
u 1iockoctu. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OcCHOBHbIE CBOWCTBA MapaJICNIbHOTO NPOEKTHUpoBaHUs. M300paxkeHue
buryp B nmapayuiebHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIYy NPSAMBIMUA B IpOCTpaHCTBE. [lapaninenbHOCTh IUIOCKOCTEN: Mapalljie/IbHbIC
IIJIOCKOCTH, CBOWCTBA [apaJiIeIbHBIX IIJIOCKOCTEHN. IIpocreimue
IPOCTPAHCTBEHHbIE (UTYpPHl Ha TUIOCKOCTHU: TETpaj’ap, Napaulelenumne],
MOCTPOECHUE CCUCHUU.

IleprieHIUKYISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSIMBIE MMAPAJUIENbHBIE W NEPHNEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
IleprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  IEPHEHIMKYJSPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX NMepHeHINKYJIIsIpax.

Yribl B NPOCTPAHCTBE: Yrojl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOIO yria. TpEXTpaHHBI U MHOIOTPAHHBIE YIVIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. [Ipmsma: n-yrospHas
npusMa, npsiMasi 1 HakJIOHHasl MPU3MbI, OOKOBAas U MOJHAsI MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYIOJAbHBIA — NApaJUICJICNUIE] U €r0  CBOWCTBA.
Kparuaiimne myT Ha TIOBEpXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBeHHas TteopeMa Iludaropa. Ilupammupa: n-yroiapHas nDHpaMuna,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
[IpaBUJIBHOU NUpaMuzbl. [IpaBuiabHbIE MHOIOTPAaHHMKHU: IPABUJIbHAs IPU3Ma U



IIpaBWJIbHAs IHPAMMAA, NPAaBUIbHAA TPEYroJibHAS IHpaMHUAA W IPABUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
JNOACKAYAP U UKOCADIP.

BblunciieHre 3J€MEHTOB MHOTOTPaHHUKOB: pPEOpa, JMAroHaid, YIJIbL.
[Tnomans OOKOBOWM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TIPSIMOM TPHU3MBI,
IUIOIIA b OCHOBaHMWI, TeopemMa O OOKOBOM MOBEPXHOCTU NPSIMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUIBbI,
TeopeMa O IUIOIIAIN YCEUEHHOW MUPaMU/IBI.

CuMmMmeTprss B NPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUsi B IIPaBUIBHOM MHOTOTPAaHHUKE: CHMMETPHS
napajulelienunea, CUMMETPHUS MPABWIBHBIX MPU3M, CHMMETPUS NPABUIBHON
MTAPAMUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U IPOTUBOIOJIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOpa Ha YHUCIIO.
ITonsaTe KOMIUTaHAapHBIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. Teopema O pas3IOKEHHH BEKTOpa II0  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocrpaHcTBe. KoopaunaTtel BekTopa. CBs3p MEXAYy KOOpAMHAaTaMU BEKTOpa U
KOOpAMHATaMH TOYEK. YTOJN MeEkay Bekropamu. CKamspHOE MPOU3BEIACHUE
BEKTOPOB.

11 KITACC

TeJia BpaleHust

[lonarus: UMAMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAasi TOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpasyromue moBepxHOocTe. Tema BpamieHwus:
IWIMHAP, KOHYC, yCEU€HHBIM KOHYC, cdepa, map. BzaumHoe pacmnosioxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpaIrieHusl Ha TUIocKocTh. Pa3BépTka nunmuHApa M koHyca. Cummerpust cepsl u
miapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OObEM mnpsMoil u
HAaKJIOHHOW MpPHU3MBbl, HWJIUH]IPA, MUpaMUIbl U KoHyca. OOBEM Iapa U MapoBOTO
CErMeHTa.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAs OKoJo uuiauHApa. Ilepecedyenne cdepbl U mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsiITHE MHOTrOrpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BMUCAHHON B MHOTOTPAHHUK WA TEJO
BpallleHHUS.

[Tnomanar MOBEPXHOCTH IUIMHApPA, KOHYyCa, IIomanb chepbl U e€ yacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAEH MMOBEPXHOCTEN
nmofaoOHeIX ¢uryp. IlpeoOpazoBanue momoOusi, romoreTus. PemieHuwe 3amad Ha
TUIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHnit MHOTOTPAHHUKOB U TEJ BPAIICHUS: CCUSHUS IIIMHIPA
(mapayuienbHO M TMEPHNEHANKYISIPHO OCH), CEUYEeHHUS KOHyca (mapaiieiabHbIe
OCHOBAHMIO M TIPOXOJIAIINE Yepe3 BEPIINHY), CEUYEHUS 1Iapa, METOAbl TTOCTPOCHUS
CEUYEHHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ MepeHoca
CEKYyILIEH ITIIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXX€HHE BeKTOpoB. (CBOHCTBa BEKTOPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METON TPH PEIICHHH TE€OMETPUUYECKHUX
3azad.

JABU:KEeHNsSI B MPOCTPAHCTBE

JBrxenuss npoctpancTBa. OTtoOpakeHus. JIBUKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBMXKEHUN: NapauielbHBIA EPEHOC,
IEHTPAJIbHAsI CUMMETpHS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BocMTaHMe:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK 00YYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOro  oOuIecTBa,  MPEJCTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLenyp TpaKJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIMAJbHBIMU HHCTUTYTAaMHM B COOTBETCTBUM C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHUHUCKON T'PakTaHCKONW HIACHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMATUYECKOU ILIKOJIBI,
WCITOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJIOTHX, chepax
SKOHOMMKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOrO Hapojaa, chOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUWS, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAYKA W JEATEIbHOCTBIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOWUHUBOTO OYIyIIETO;

4) acTeTH4eCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILICHUE K MHPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATH MAaTEMAaTHYECKWE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE TMHUTaHHUE, COATIAHCHUPOBAHHBIM PEXHUM 3aHATUNH H
OTJIbIXa, peryispHas (u3nuecKkasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOM JEATEIBHOCTHIO;

6) TpynoBOe BocniMTaHMeE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIOOUs, HHTEpeC K
pa3nmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBA3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccud W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHI0 U



caM000pa30BaHUI0 HA TMPOTSDKCHUH BCEH JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHHUE BIUSHUS
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLHUAIBHOMN
Cpelibl, OCO3HaHHE TJI00ATIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, OpUECHTAIIHS
Ha TPUMEHEHME MaTEeMAaTHYEeCKUX 3HAHWU JId penieHus 3ajad B 00JacTH
OKPYXarUEl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB W OIEHKM HMX BO3MOXHBIX
MOCJIEICTBUI I OKPYKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTAarloB €&
pa3BUTHA M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJIAACHUE S3bIKOM
MAaTEMATUKH W MAaTEMaTUYECKOM KyJIbTYypOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBJISATh MNPOECKTHYKD W HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBble 1ornueckue aeiicTBu:

BBISIBJISAITH U XapaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATHM, OTHOLIEHWH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
ONpeeNeHNs] MOHATUNA, YCTaHABIUBATh CYUIECTBEHHBIN MPU3HAK KiIacCU(UKaIIH,
OCHOBAHMS J1J1s1 0000IIEHHS U CPAaBHEHMSI, KDUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBIBJISITh MAaTEMATUYECKNAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEUNS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPXKACHHSIX, MpEJIaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUI;

JeJaTh BbIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSATENBHO AOKA3aTEIbCTBA MATEMATUYECKNUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI,

BBIOMpATh CHOCO0 peleHus y4eOHOW 3ajauu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  peUIeHMs, BbIOMpaTh HambojJee MOAXOMAMMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyupOBaTh  BOINPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIOTE3y, APIryMEHTUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHKE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCcKoro 00beKTa, SIBJICHHUs, MpoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAy 00ObEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTLHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3ysbTaTaM
IIPOBEIEHHOIO  HAOJIIOJIEHUs, HMCCIEIOBAaHUsA, OLEHHUBAThb  JOCTOBEPHOCTH
MOJIyY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKe BbIABUTATH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh JACPUIUTH MH(DOpMAIUK, TaHHBIX, HEOOXOJAUMBIX NIJIi OTBETa Ha
BOIIPOC U I pEeUIeHUs 3a]1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUAOB M
(dbopM npeCcTaBICHUS;

CTPYKTYpPUPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (PopMmax,
WUTIOCTPUPOBATh TpaUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpOpMauu 1o CaMOCTOSTENILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE NeiCTBUSA

Oo0menue:

BOCIIPHHHMATh U (POPMYIIMPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBHUSAMU U
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOIy PEIICHHUS 3a/Jayw,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJIEHHUs 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJCH, HAIlCJICHHBIC Ha TIOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXXICHUSMU JPYTHUX YYaCTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudyve U CXOJCTBO IMO3UIIMHA, B KOPPEKTHOW (dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IUIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pEIeHus C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMAUK.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

BIIAJCTh  HABBIKAMHM  TIO3HABATENHHON  pedUieKCMM  KaK  OCO3HaHHUS
COBEpIIAEMBIX ACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pelieHUs
MaTeMaTUYECKOM 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUSIM, OOBSICHATH MPUYHUHbI
JOCTIKEHUS WA HEIOCTHKCHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIAYAIbHOU
paboThl mpu pelmieHnH Y4YeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHON palOoThl, paclpenesTh
BUJIbI PabOT, JOrOBapUBATHCS, OOCYXKJIaTh TMPOIECC M pe3yJbTaT padoOThI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboTel (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbl» W HWHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl W
KOOPAUHUPOBATh CBOU JACHCTBUS C JPYTMMHM 4YJI€HAMHU KOMaHbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OONIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss HayIuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUM MPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PEIICHUH
T€OMETPUYECKHUX 3a]1ay;

e KJIACCH(UIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBaTh TMOHSATUSMHU, CBA3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIYy NOPSIMOM U
IJI0CKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacloO3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapauiesenunea, Kyo);

e KJIacCU(PUUUPOBATH  MHOTOIPAHHHMKH, BBIOMpasi  OCHOBaHUS  JUIS
KJ1Iaccu(UKaIuu;

e CBOOOAHO ONEpUPOBATH TOHATUSIMHU, CBS3aHHBIMH C  CEUYECHHUEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINIOJHATH napajuiebHOE, LEHTpaJIbHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOIHATH M300paxkeHust Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMM METOAAMU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOTOIPaHHHUKOB  (TIpHU3Ma,
nupamMuia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IUIOCKOCTb CHMMETpPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpPaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYHMH, IMPUMEHSISI W3BECTHBIE METOJbI
MpHU PEIICHUH MAaTeMaTUYeCKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

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

e WU3BJEKaTh, MPeoOpa3OBbIBATh M HMHTEPIPETUPOBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpEeACTABICHHYIO Ha
yepTekax U pUCYHKax;

e TMPHUMEHATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpPAaBHUBATh W
aHANIM3UPOBATh PEAJbHbIE CUTYallUH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOUCKA  pEeHIeHUs MaTeMaTU4ecKu Cc(HOopMyJIHpPOBAHHOM
npo0OJieMbl, MOJEINPOBATh pEalbHblEe CUTYallMd Ha S3bIKE T'€OMETPUH,
HCCIIEI0OBATh MOCTPOEHHBIE MOJIENIA C MCIOJIB30BAHUEM T'€OMETPHUUECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliatb MPAKTUYECKUE 3aayH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEIUUMH;

e UMETh NPEICTAaBICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTH GyHAAMEHTa PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMU C IHJIMHIPHUYECKOM,
KOHUYECKOW U c(hepuyecKor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOy YEeHUS;

OIepUPOBATh MOHATUAMH, CBA3AHHBIMH C TE€JIaMH BPAIICHUS: LIMJIUHIPOM,
KOHYyCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpalleHus (IWIMHIAP, KOHyC, cdepa u 1map) u
OOBSACHATDH CIIOCOOBI MOJIYYEHHUS TeJl BpAlCHUS;

KJIACCU(PULIMPOBATh B3aUMHOE PacIioNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIAJIA MOBEPXHOCTEM MHOTOIPAHHUKOB W TEJNl BpAICHUSA,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIIMCAHHBIA B cdepy U
OMMCAHHBIA OKOJIO ceprl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTENW U 00BEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEkKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUJI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPAIlICHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJHO ONEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPJIMHAT;
pemiaTb reOMeTPUYECKHUE 3a/1a4M Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PELICHNH;
CBOOOJTHO OMNEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JIBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOHATh M300paX€HUsI MHOTOTPAHHUKOB U TEJI BpAIllEHUS TMpU
MapaJyIeIbHOM  IIEPEHOCE, LEHTPAIBHOM CHMMETPUM, 3€PKAIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHHUsI MHOTOTPAaHHUKOB M TeJl BPAILLEHUSA: CEUCHUS LUIMHApA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHUs KOHYyca (MapaieiabHbIe
OCHOBAHMIO U MPOXOALINE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TreoMeTpuueckue (GakTbl ISl PEIICHUs] CTePEOMETPUUECKUX
3a/1a4, OPEANOJIararmllinX HECKOJbKO INAaroB pELICHMS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEHICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyalluH, IPUMEHATh U3yUEHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE TMOHWCKA  PEIICHUS
MareMaTu4ecku  C(OpPMYJHUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMM Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTUYECKHE 3aJlaud, CBSI3aHHBIE C
HAXOXJICHUEM F'€OMETPUUYECKUX BEIIUYNH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTH (yHAAMEHTa PA3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMblI Bcero Konrpoaniibt TpaxTiiecikue o0pa3oBaTebHbIE
e padoThbI padoThI pecypest
1 BBenenue B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue NpsiMelx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1
MHororpaHHuKu 7 1
BekTops! B IpocTpaHCTBE 12
2 HOBTOPCHI/IG, 00o011eHue U cucTeMaTh3anus 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne m/n NMPOrpamMMbl Bcero Konrpoaniint TpaxTuteckue o0pa3oBaTebHbIE
e padoThlI padoThI pecypesI
1 AHanuTH4YeCcKask FeoMeTpus 15 1
) [ToBTOpeHue, o606meHI/uIe u 15 1
cUCTeMaTu3alus 3HAaHU I
3 OO6BEM MHOrOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIbIX TEJ
6 JIBrkeHus 5 1
. [ToBTOpEHUE, o606meHI:Ie u 17 )
cUcTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsTHS cTepeoMeTpun: TOUKa, Mpsimasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBuJia U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MapalJICIIbHBIX IPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHs: MEepeceKaroIuecs IOCKOCTH,
nepeceKaromecs rnpsiMasi ¥ IIoCKoCTh;
MIOJIyIIPOCTPAHCTBO

ITonsaTus: nepecexaronumecs miIOCKOCTH,
IepeceKaroyecs npsimasi 1 IIoCKOCTh;
MOJIYTIPOCTPAHCTBO

MHoOTrOrpaHHUKH, U300paKEHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300paKeHNE
MPOCTEHIINX NPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBI CTEPEOMETPUH U IIEPBHIE




CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
caenctBus U3 HUX. CriocoObl 3a4aHus
MPSAMBIX U IJTIOCKOCTEN B IMIPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TUIOCKOCTEH

10

N300pakenne ceueHuil nmupaMuapl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 uxX
pébpa. Uzo0pakeHue nepeceueHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUEHHI Pa3HBIMH [IBETAMH

11

N3o0pakenne ceueHuil nmupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UX
pEbpa. M3o0pakeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MMOCTPOCHHBIX ceueHun Pa3HBIMU LIBETAMU

12

N300pakeHue ceueHuil mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uX
pebpa. M3o0paskeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariiBanue
IMOCTPOCHHBIX ceueHun Pa3sHbIMU LIBETAMU

13

N300pakeHne ceueHuil mupaMusipl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 UX
pEbpa. M3o0pakeHue nepecedeHus
MOJTYYEHHBIX TUIOCKOCTeH. PackpaniBanue
MMOCTPOCHHBIX ceueHun Pa3sHbIMU [IBETAMU

14

MeTon cieioB [Tl IOCTPOCHHUSI CEYSHHI




15

Meroa cieoB AJid IOCTPOEHUS CEUEHUN.
CaolicTBa nepeceyeHuid MpSMbIX U
TUIOCKOCTEM

16

Merton cnenoB sl HOCTPOCHUS CEYEHUM.
CaoiicTBa niepece4eHuil MpsIMbIX U
IUIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTe>KeI71 " 3aIlliMCh IIaroB
MTOCTPOCHHUS

18

[TocTpoenue cedenuii B mupamue, Kyoe
o Tpém ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX ‘-IepTe)KefI " 3aIlliMCh HI1aroB
MTOCTPOCHHUS

19

[TocTpoenue cedeHuii B mupamuie, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aIlUCh I1aroB
IIOCTPOEHHUS

20

IToctpoeHue cedenuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpuu: Teopema o
MIPOMOPLUMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTOJIbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Memnemnas. PacueTsl B ceueHnaX Ha
BBIHOCHBIX 4YepTexxax. Mcropus pa3Butus




IUIAHUMETPHUU U CTCPCOMCTPUHN

23

Kontponbnas pabota "AKCHOMBI
crepeometpuu. Ceuenus"

24

B3anMHOe pacmosnoxeHue npsMbIx B
npoctpancTBe. CKpeluBaroIuecs
npsmsble. [IpusHaky ckpelmuBaromuxcs
npsaMeIx. [lapamiensHbie npsMbIe B
IIPOCTPAHCTBE

25

TeopeMa 0 CyILIeCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMOU ITapajuIeIbHON
JAHHOM MPAMOU, IPOXOMSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa JaHHOU
psAMoOH. JIeMMa o niepecedeHuu
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamienbHOCTB Tpex mpsAMBIX. Teopema o
TPEX MapajuleIbHbIX NPSAMBIX. Teopema o
CKPELIUBAOIIUXCS MTPSMBIX

27

[TapannenpHOe MPOEKTUPOBAHUE.
OcHOBHbBIE CBOMCTBA MapajlIeIbHOTO
pOoeKTHpOoBaHus. M300paxeHne pa3HbIX
¢uryp B napajsienbHON NPOESKIIUU

28

LlenTpanbHas npoekius. Yroiu ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEX1y IPSIMBIMU

29

3amaun Ha JOKA3aTeEJILCTBO U
HCCIEI0BaHue, CBI3aHHEIE C
PaCIOJIOKEHUEM TIPSMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapamuIeIbHOCTD MPSAMON U




IUIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapAJUIEIbHOCTH IIPSIMOU U TUNIOCKOCTH.
CaolicTBa napamienbHOCTH NPSMOM U
IJIOCKOCTH

31

F€OM€TpI/I‘I€CKI/IC 3aJa4u Ha BBIYUCJICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napalyiICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBC

32

[TocTpoenue ceueHus, MPOXOISIIETO Yepe3
JTAHHYIO TIPSMYIO Ha YepTexe U
MapajjIeIbHOTO IPyrou npsimoil. Pacuér
OTHOILICHUH

33

[TapamienpHas NpoeKLuUs, IPUMEHEHUE
JUISL IOCTPOCHHUSI CEYEHHM Ky0a 1
napauienenuneaa. CBoicTaa
napauieNIeuIe1a ¥ MPH3MbI

34

[TapannensHele miockocty. [pusHaku
NapajuIeIbHOCTH JBYX INIOCKOCTEN

35

Teopema o mapannenbHOCTH U
€MHCTBEHHOCTH ITUIOCKOCTHU, MTPOXOSIIEH
yepe3 TOUKY, HEe IPUHAAIEKAITY0 JaHHON
IUIOCKOCTH U CICACTBHSA U3 HEé

36

CaolicTBa napamuienbHbIX JIOCKOCTEN: O
NapaAJUIEIBHOCTH MIPSIMBIX IEPECEUEHUS
IIPU NIEPECEUEHUH [IBYX I1ApaJUICIIBHBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEN: 00
OTpe3Kax MapajuieIbHBIX MPSMBIX,




3aKITIOYEHHBIX MY MTapauIeIbHBIMU
TUIOCKOCTSIMH; O TIEPECEUCHUU TIPSIMOIA €
JIBYMS TApAIIJICITIbHBIMU TUIOCKOCTSIMU

38

[ToBTOopenue: Teopema I[udaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuiesenumnena

41

Brruucnenue anuH OTPE3KOB B KY6C u
IpAMOYT'OJIbHOM IapaJIJICIICTIMIICIC

42

[lepnieHIUKYISIPHOCTD MPSMOMN U
mrockoctu. [Ipuznax
MEPIEeHIUKYISIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepnieHIUKyYIAPHOCTD NPSMOM U
miockocTy. [IpusHak
MEPNEHANKYISIPHOCTH MIPSMOHN U
IJIOCKOCTH

44

Teopema o CyleCTBOBaHUH U
€IMHCTBEHHOCTHU MPSAMOM, IPOXOAAIIEN
4yepe3 TOUKY NMPOCTPaHCTBA U
MEPIECHINKYISIPHON K MIIOCKOCTH

45

[ImockoCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[ImockoCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHuKkysip U HAKJIOHHAS.




[TocTpoenue neprneHuKyIsapa U3 TOUYKU Ha
MPSIMYIO

[lepnieHuKyISp ¥ HAKIIOHHAS.

48 ITocTpoeHne nepneHauKyIIspa U3 TOYKU Ha
MPSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIIApAX
(npsiMasi u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIIApAx
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpeIHBaOIUMUCS
MPSIMBIMU
ITonck nepneHaNKyYJIIApHBIX MPSAMBIX C

52 MOMOUIBIO IEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHaJibHOE€ POECKTUPOBAHUE
[TocTpoenue ceuenuii kyda, MpU3MBL,

54 MPaBUWIBLHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJIBHOU MPOEKIINH
[TocTpoenue ceuenmii Kyoa, IpU3MBI,

55 [IPaBUIILHOM ITUPAMUBI C TIOMOLIBIO
OPTOTOHAJIBHOU MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJBHO IIockocTH. [Imockoctn
CUMMETpPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nNepneHuKyJISpHOCTH PSIMON U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 [IpaBuiIbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH A0 IINTIOCKOCTHU




59

IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OIyCTUTh HEPIEHANKYJIISAPBIL:
CHMMETpHS, CIIBUT TOUKHU TI0
MapajuIeIbHON NPSMON

61

CaBur no HenapaienbHON IPSIMOH,
M3MEHEHUE PACCTOSHUN

62

Konrponbnas padora "B3anmuoe
pacrioyio’keHue MpsIMbIX U IMJIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yroyl MKy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEKIY
CKPEIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTqueCKHe METOJABI BBIYUCIICHUA
yrjia MCXKAY IPAMBIMUA B MHOI'OI'paHHHUKAX

66

JIByrpanHbIi yros. CBOMCTBO JIMHENWHBIX
YIJIOB ABYTPAHHOTO yTia

67

[lepnenaukynspusie maockocTi. CBOMCTBa
B3aWMHO NEPIEHIUKYJISPHBIX MJIOCKOCTEH

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSAMOU
IIEPECEYECHH IBYX INIOCKOCTEN
MEPIEHANKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpsiMoyronbHBIN Napaienenumnes; Kyo;




HU3MCPCHUA, CBOMCTBaA IpsAMOYT'OJIBHOTO
napajjicjacnuicaa

70

Teopema 0 nMaroHaM NPSAMOYTOJIBHOTO
napajJiesienunea u ciaeICTBUE U3 Heé

71

CrepeomeTpruecKue U IPUKIaIHbIE
3aJa4M, CBA3aHHbBIC CO B3aUMHBIM
pacmo0KEHUEM IPSIMBIX U TUIOCKOCTH

72

[loBTOpEHME: CKPELIUBAIOLIUECS IPSMBIE,
napasiesibHble TUIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHHUKaX

73

Hapa napaJiiCJIbHBIX IUIOCKOCTEH Ha
CKPCHIUBAIOIINXCA MTPAMBIX, PACCTOSIHUC
MCXKAY CKPCIIHNBAOIIUMHUCA IPAMBIMU B
MPOCTBIX CUTyalUAX

74

Paccrosnaue ot TOUkH J0 IINIOCKOCTH,
PacCToOsIHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Brrunciienue paccTosSTHUN MEXITY
CKPENTUBAIOIIUMHUCS TIPSIMBIMHU C
MTOMOIIBIO IEPIIEHANKYISIPHON MIOCKOCTH

76

TpéxrpaHHblil yroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCHUHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIJIa

77

DNEeMEHTHI CPEPUIECKON TEOMETPHH:
reoJIe3nYecKue JINHUYU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHUN "MHOTOrpaHHHUK




U €r0 DJIIEMEHTEI"

[Inpamupa. Buael nupamun. [paBunbsHas

80 1
nupamMua

’1 [Ipusma. IIpssmMast ¥ HaKJIOHHAS IPU3MBIL. 1
[IpaBunbHas npuzma

22 [IpsiMoit napainenenunen, 1
PSMOYTOJIBbHBIN Mapasienenunen, Kyo

23 Beimykisle MHOrorpanauku. Teopema |
Olinepa
Beimykisle MHOrorpaniuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOJTyIIPaBUIIbHBIE 1
MHOTOI'PaHHUKH

85 KonTponbnas padora "MHuororpaHHuku" 1

26 [lonsiTHE BEKTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTth BEKTOpPOB 1

89 [IpaBuso mapamienenurnena 1

90 YMHO)K€HUE BEKTOpa Ha YNCIIO0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAINUX B OJHOU 1
IJIOCKOCTH

92 CkansipHoe Npou3BeJCHUE 1

93 Boruncnenue yriia Mexay BEeKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1




96 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimne 3aga4n ¢ BEKTOpaMHU 1
98 O06o0011eHne 1 cucTeMaTU3aIus 3HaHUM 1
99 O06o001IeHre u crucTeMaTu3alus 3HaHu ! 1
100 HroroBas koHTpobHas paboTa 1
101 Hrorosas konTpoipHas paboTa 1
102 O06o0011IeHre 1 cucTeMaTU3alus 3HaHUM 1

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KIIACC

KoanuyectBo yacos I DJICKTPOHHBIE
ara
uudposbie
Nern/m | Tema ypoka Konrpoabubie | Ilpakruueckne | H3y4eHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl

1 IToBTOpenue TeMsl "KoopauHaTel BEKTOpa |

Ha TJIOCKOCTH U B MPOCTPaHCTBE"
) IToBTOpenue Temsl "CkansipHoe 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Brraucienue yria |

MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE TPAMOH, |

MPOXOISIICH Yepe3 B TOUKH"
5 YpaBHEHUE TOCKOCTH, HOPMAJIb, |

ypaBHEHHE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHUE TOCKOCTH, HOPMAJIb, |

aBHEHUE IIOCKOCTU B OTpE3Kax

y
7 BekropHoe npousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

MIpOrpaMMHUpOBaHUE
9 JIuHeiiHble HEPABEHCTBA, JTMHEHHOE |

[IPOrpaMMUpPOBAHKE
10 AHanutryeckue MeTobl pacuéra yria |

MEX/1y IPSIMbIMU B MHOT'OI'PaHHUKAX
1 AHanutryeckue MeTobl pacuéTa yria |

MEX/y TUIOCKOCTSIMA B MHOTOTpaHHHUKaX




dopmyra pacCTOSHUSA OT TOUKH JI0

12 IUIOCKOCTH B KOOPIUHATaX

13 HaxoxaeHue paccTosiHUM OT TOUKH 10
IUIOCKOCTH B KyOe

14 HaxoxpaeHnue paccTosiHUM OT TOUKH 10
IUIOCKOCTH B MPABUJILHOW TUPAMUJIE

15 KonrponsHas padora "AHanmuTrueckas
reomeTpus”

16 CeueHnsi MHOTOIPaHHUKOB: CTaHIapTHbIE
MHOT'OTPaHHUKHU

17 CedeHust MHOTOTPAaHHUKOB: METOJ] CJIEI0B
CeueHMsi MHOTOI'PaHHUKOB: CTaHIapTHbIE

18 IIJIOCKOCTH, NTEPECEeUYEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NPsIMbIE U TUIOCKOCTH:
napaJuleJIbHble CEUEeHUS

20 [TapannenbHble NPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLICHUHN
[TapasnenbHble PsIMBIE U TUIOCKOCTH:

21 YTIIBI MEXKY CKPELIUMBAIOIIUMHUCS
IPSIMBIMU
[lepnieHuKysIpHBIE MIPSIMBIE U

” IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUHA MHOTOTPaHHHUKOB
IlepnenuKyNApHBIE MIPSMBIE U

23 IJTOCKOCTH: TEOPEMA O TPEX

MePIEeHIUKYIApax




24

[lepnieHauKyNISIpHBIE MIPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUTUH B
MHOTOTpaHHHKaX

25

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI JISI
IJI0IAeH, COOOpaKEHUS MO 00U

26

[loBTOpEnue: monanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MAJIEH, COOOPaKEHUS TO00US

27

[ToBTOpEnue: mIomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI JJIs
TJI0IAJIEH, COOOpaKEeHUS TO00Us

28

[Imomaau ceyeHnii MHOTOrPpaHHUKOB:
IJIOILA I TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpAKCHHUS TTOT00MS

29

[Tnomanu ceueHnii MHOTOTPAHHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOT'OTPAaHHHUKOB"

31

O65BEM Tena. O0BeM TPSIMOYTOJILHOTO
napaJiesieumnes1a

32

3anaun 00 yIBOCHHHU Ky0a, O KBaJparype
Ky0a; O TPUCEKIINH yTia

33

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajuiesenumneia




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

34 BBIYMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajienenuneaa

35 O06BEM TPSIMOIA TPU3MBI

36 CrepeomeTpuueckue 3aa4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3aga4n, CBsI3aHHBIE C
00BEMOM MPSIMOI IPU3MBI
Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. Oobém
HAaKJIOHHOW MPU3MBI
Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO

39 onpenenéHHoro uHTerpana. Oobém
MpamMubl

40 dopmyna 00bEMa upamuabl. OTHOIICHHE
00BEMOB NUpaMHJL ¢ OOUIUM YIJIOM

41 ®opmyna 00béMa nupamMuipl. OTHOLLIEHUE
00BEMOB NUpamMuJ ¢ OOLIUM YIJIOM

47 CrepeomeTpuueckue 3aa4u, CBSI3aHHbBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeomeTpuueckue 3aJauu, CBSI3aHHbBIE C
00BEMaMH TUPaMUIBI
[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBbI

45 [Tpuknagasie 3agaun mo Teme "OO0bEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI




[Ipumenenne 00bEMOB. Beruncienue

46 paccTOsIHUSA 10 MIIOCKOCTH

47 Kontponbnas padora "O6bEm
MHOTOrpaHHHUKa"
Hunuuapryeckas TOBEPXHOCTD,

48 o0pa3yroIue IHHIPUIECKOM
MMOBEPXHOCTH

49 Munuuap. [IpssMoit KpyroBon HUIUMHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konunueckasi moBepXHOCTb, 00pa3yroIiue
KOHHUYECKOU nmoBepxHocTu. Konyc

51 CeueHne KOHycCa IIOCKOCTHIO,
MapajuIeIbHOM MIOCKOCTH OCHOBaHUS

5 VYceuénnslil konyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aau Ha

55 JI0KA3aTeIbCTBO U BBIYHCIICHUE,
MOCTPOEHUEM CEUEHUH UINHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JIOKa3aTeIbCTBO M BRIYMCIICHHE,
MIOCTPOEHUEM CEUEHUH HMUINHAPA, KOHyca

57 [IpuknagHelie 3aqa4n, CBSI3aHHBIE C

MUIMHIPOM




58

HpI/IKJ'IaI[HBIC 3aJa4yu, CBA3aHHBIC C
MUIMHOPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. By u n3o0pakenue mapa

61

Ilepeceuenue cheps! u mapa ¢
wiockocTeio. Kacanue mapa u cdepsl
IUIOCKOCThI0. Bun u n3o6paxenue mapa

62

Ypasuenue chepsl. [Lnomans chepsl u e
yacTeu

63

CummMmertpust cepsl 1 mapa

64

CrepeoMeTpuuecKue 3a1a4u Ha
JTIOKA3aTeNbCTBO U BBHIYHCIICHUE,
CBsI3aHHBIE CO cepoit U mapom,
MMOCTPOEHUEM UX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4uu Ha
JI0Ka3aTelIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO cpepoid U mapom,
MMOCTPOCHUEM UX CEUCHH IIIOCKOCTHIO

66

[IpuknagHele 3aga4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTD Ha IJIOCKOCTH,
BBIYHUCJICHHUSA B Opr)KHOCTI/I, CTaHI[apTHbIe
nonoous

68

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

69

3agaun no Teme "Tena U TOBEPXHOCTH




BpaiieHus"

70

3amaun 1o teme "Terna U MOBEPXHOCTH
BpaieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O06wém nnnmunapa. Teopema 06 00bEMeE
IpPSIMOTO LWJIMHPA

73

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpaia. OobEM
KOHycCa

74

ITmomaay OOKOBOM M IIOJIHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpuueckue 3aa4u, CBSI3aHHbBIE C
BBIYUCIICHUEM O00BEMOB IIMIIHH/IPA,
KOHycCa

76

[Tpuknagueie 3agaun no teme "OOBEMBI U
IJIOIA M TTOBEpXHOCTEHN Ten"

77

OO0BEM MmIapa 1 apoBOTo CEKTOpa.
Teopema 06 00béme tapa. [lnomans
cdepol. CTepeoMeTpudecKHe 3aauH,
CBSI3aHHEIE C BEIYHCIEHHEM 00HLEMOB
11apa, 1apoBoOro CErMeHTa M IIapoBOTO
ceKTopa

78

[Ipuknagueie 3agaun no teme "OO0bEMBI
Ten", cBsA3aHHbIE C 00BEMOM 1Iapa U
wiomaapio chepsl. COOTHOIIECHUS MEXKTY
IUIOIIASIMU TTOBEPXHOCTEH 1 00BEMaMu
MOAOOHBIX TEJ




79

[TogoGHBIC TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa npu mogo0ouu.
CrepeoMeTpuyecKue 3a7auu, CBSI3aHHBIE C
BBIYMCJICHHEM 00BEMOB TEI U ILIOIIAAEH
IIOBEPXHOCTEU

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX TET"

81

JIBm>xeHus npocrpancTa. OToOpakeHusl.
JIBvxeHus U paBeHCTBO Guryp. O6mme
CBOMCTBA JBHKCHUMN

82

Buapl nBuxkeHunii: napauieabHbINA
MEPEHOC, IEHTPAJIbHAST CUMMETPUS,
3€pKajJbHasi CHMMETPHS, TIOBOPOT BOKPYT
IPSAMOM

&3

[IpeobpazoBanus momoowus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘{eCKI/Ie 3aJla4M Ha MPUMCHCHUC
JABUXKCHUA

85

Kontponbhas padota "BekTopsl B
npocTpaHcTBe"

86

O6o61matoniee nopropenue 11 nouaruit u
METOJI0B Kypca reometrpun 10-11
KJ1aCCOB, CUCTEMaTH3aIlNs 3HAHWM:
"[TapaynienbHOCTD NPSIMBIX U TUIOCKOCTEH
B IIPOCTpaHCTBE"

87

O6o6matomniee nopropenue 11 nonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTeMAaTH3allNs 3HAHWII:




"BekTopsl B mpocTpaHcTBe"

88

O6o6mmatonee nopropenue 11 nouaruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"BexTops! B mpocTpaHcTae"

89

Ob6o6maromee noropenue 11 moHATHH U
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTeMAaTH3allNs 3HAHWI:
"O6beM MHOTOrpaHHUKa"

90

O6o6matomniee nopropenue 11 nonaruit u
MeToA0B Kypca reometrpuun 1011
KJIaCCOB, CHCTeMAaTH3allNs 3HAHWI:
"O6beM MHOTOTpaHHUKA"

91

Ob6o06maromee noropenue 11 noHATui u
MeTo0B Kypca reometrpuun 1011
KJIaCCOB, CUCTEMAaTH3alHsl 3HAHUI:
"[1nomaan MoBEpXHOCTU U OOBEMBI
KpYTJibIX Ted"

92

O6o6matomiee nopropenue 11 nonaruit u
MeToA0B Kypca reomerpuun 1011
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUIA:
"[1nomany moBEpXHOCTU U 0OBEMBI
KpYTJbIX TEd"

93

HroroBas koHTpoJbHAs paboTa

94

WroroBas koHTpoJbHAs paboTa

95

[ToBTOpeHue, 0600ImEeHNE 1
cucTeMaTu3anus 3HaHU

96

Hcropus pa3sBUTHS CTEPEOMETPUH KaK




HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
97 HayKH U €€ poJIb B pa3BUTUU
COBPEMECHHBIX UHKCHEPHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
03 HayKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT U

Hcropus pa3BuTHS CTEPEOMETPUHN KaK
99 HayKH U €€ pOoJIb B Pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3sBUTHS CTEPEOMETPUHN KaK
100 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
101 HaYKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT Ui

HcTopus pa3BUTHs cTepeOMETpUH Kak
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB ITO

102




ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Maremaruka. ['eomeTpust; yrinyosenHoe ooydenue, 10 kinace/ Mep3snsik AL,
Homuposckuii [J.A., ITonsikoB B.M.; nox peaakuuei [lononsckoro B.E.,
OO6111ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO M31aTeNnbCKuit IEHTP

«BEHTAHA-T'PA®»; Axunoneproe obmectBo «M3narensctBo «IIpocsemienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






