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['eometpusi siBnsieTcss ONHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1ero oOpa3zoBaHus, TaKk Kak 00eCleuyrnBaeT BOZMOKHOCTh U3YUCHUS TUCHIUTLTAH
€CTECTBEHHO-HAYYHOI HANpAaBJIEHHOCTH M MPEAMETOB T'yMaHUTApHOIO IHUKIIA.
[TockonpKy  JIOTHYECKOE€  MBINUICHHE, (opMuUpyeMoe TpH  HU3yYEHUH
00y4aronMMuUCs MOHATUHHBIX OCHOB N'€OMETPUHM, MPHU J10KA3ATEIBCTBE TECOPEM M
MOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUUYECKHUX
3a/la4, YMEHHUE BBIIBUTaTh W ONPOBEpPraTh TUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
duznyeckux 3amad.

Llens ocBoeHus: mporpaMmbl yaeOHOro Kypca «l'eomeTpus» Ha yriayOoaéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAIbHBIX CIOCOOHOCTEM OOydYaronuxcs Mpu
M3YyYCHHHU TE€OMETPUHM, KaK COCTABIIAIONIEH MpeaMeTHON oOnacTu «MaTteMartuka u
nHpopmaTuka»  uyepe3  obOecriedeHHue  BO3MOXKHOCTH  MPUOOPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
crienuUUHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCTIEIIHOTO MPOo(hEeCCHOHATBLHOTO
00pa3oBaHusl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 3aJayaMUd Kypca TE€OMETPUUM Ha YIIyOJIEHHOM YpPOBHE,
PaCIIUPSAIONIMMU U YCUIUBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclIMpeHre NPeICTaBICHUSI O T€OMETPUU KaK YaCTH MUPOBOM KYJIBTYPhI U
dbopMHpoBaHrE OCO3ZHAHUS B3AMMOCBSI3H T€OMETPHUH C OKPY>KAIOIINUM MUPOM;

dbopMupoBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OIMUCHIBATH M H3y4aTh
pa3HbIE SABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHME MOHATUINHOTO anmnapara o pasaeiny
«CtepeoMeTpus» y4eOHOTO Kypca TeOMETPUH;

dbopMupoBaHWEe  yMEHHS  BJIAJE€Th  OCHOBHBIMH  TOHSATHUSMHU O
MPOCTPAHCTBEHHBIX (UTYpax M UX OCHOBHBIMU CBOMCTBAMM, 3HAHHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaTb TEOPEMbI U HAXOAUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHupoBaHrE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOJACISIX U B PEATHHOM
MHUpPE MHOTOTPAHHUKM M TeJia BpAaIllEHHs, KOHCTPYUPOBATH T'€OMETPUUYECKHE
MOJENH;

dbopMupoBaHrUE MOHUMAaHUS BO3MOXKHOCTH aKCHOMATHYECKOIO MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHi, (POPMUPOBAHUE TMOHUMAHUS POJIM AKCUOMATHUKU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopmMupoBaHUe yMEHHS BIAJETh METOJAMM JI0KA3aTeJIbCTB W aJrOPUTMOB
pelieHusi, yMEHUs UX MPUMEHSTh, MPOBOJUTH J10KA3aTEJIbHBIE PACCYKJICHHUS B



XOJI€ PeIICHHsI CTEPEOMETPUUSCKHX 3a/1a4d U 33]1a4 C MMPAKTUIECKUM COACPKAHUEM,
dopMuUpoOBaHWE TPEICTABICHUS O HEOOXOMUMOCTH  JOKA3aTeNbCTB  IPHU
000CHOBAaHUY MAaTEMAaTUYECKUX YTBEPKICHUNA U POJIM AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUMN;

pa3BUTHE W COBEPIICHCTBOBAHUE WHTCJUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH 00ydaromuXxcs, MO3HABATEIbHOW aKTUBHOCTH, UCCIICIOBATEIBCKIX
YMEHUHN, KpUTUIHOCTH MBITIUICHUS, UHTEPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (DYHKITMOHATEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS paACMO3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEANbHBIX JKU3HEHHBIX CUTYAIlUSAX W TMPU U3YyUYECHUHU JIPYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSl PEATbHBIX CHUTYalldil, HCCIEIOBaHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINH ITOTYYECHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIEP’KAaTEILHBIMU JIMHUAMHA y4eOHOTro Kypca «['eoMerpusi» B
10-11 «maccax sBisroTcsi:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl W  KOOpJIMWHATHI B
MIPOCTPAHCTBEY, «J|BIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY, PEJIEBAHTHBIMU T€OMETPHUH HA YTIITyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEP)KATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercss He TOJIbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O rojgaMm oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padboueit
POrpaMMbl, pacrlpeeaEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHITUITHATBHBIM BOIIPOCAM 00yJaroIIuecs
oOpamanich HEOAHOKPATHO. OTO TIO3BOJSET OPraHW30BaTh  OBIAJICHUE
TCOMETPUYSCKUMH MOHATHSIMH M HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJI0/IeHeM TPUHIIUITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYaIOIMUXCS, PACIIUPSS U yriayOmsis
e€, 00pasys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4CHHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycioBus s auddepeHnuanud  oOy4eHHUs,  MOCTPOCHUS
WHIUBUyAIBHBIX ~ 00pa30BaTENbHBIX MPOTPAMM, OOCCHEUYHUTHh YIITYOJIEHHOE
M3y4eHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,



MOJTOTOBUTh OOYYAIOIMIUXCA K MPOAODKCHUIO H3YYEHUSI MATEMAaTUKH C
yuéroM BbIOOpa Oynyimied mnpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXTY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebnoro kypca «l'eomerpusi» Ha yriayOJ€HHOM YPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJICIIO).

COILEPKXAHUE OBYUYEHUSA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUS ~ CTepeoMeTpuu. Touka, TmpsAMmas, IMIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHrne TMpsAMBIX B HPOCTPAHCTBE: IEPECEKAIOIIMECH,
MapajulesibHble M CKpelMBaroImuecs npsMble. lIpu3Hakym cCkpemmBaromuxcs
npsMbIX. [lapaninenpsHOCTh IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIICIIbHBIC
IpsIMBIE B POCTPAHCTBE, NAPAILIETbHOCTh TPEX MPSAMBIX, MAPAITIEIbHOCTD MPSAMON
u 1iaockocT. [lapannenbHoe M LEHTpaNbHOE MNPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapaJjIENbHOTO MpoeKTUpoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKIY NPSAMBIMU B MpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapaJlIeIIbHBIE
IJIOCKOCTH, CBONCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocrenmue
MIPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTU: TETpa’ap, Napajlieienunen,
MMOCTPOCHUE CEYCHMUI.

[lepnieHAUKYISAPHOCTD NPSIMOW U IUIOCKOCTU: NEPIICHANKYISPHBIE MPSIMBIE B
IIPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
NEPNEHINKYJIAPHON IIJIOCKOCTH. OpTroronaneHOE IPOEKTUPOBAHHUE.
[leprieHIUKYNSp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM A0  IUJIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[lepneHAUKYNSIPHOCTh  IIOCKOCTEW: IPU3HAK  TEPHEHIUKYJISIPHOCTH  JABYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

Yl B OPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, IMHEWHBIM yroJl ABYIPAHHOrO yriia. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBL.



CBoiicTBa IUIOCKMX YIJIOB MHOIOrpaHHoro yria. CBOWCTBa IUIOCKHX H
JIBYTPAHHBIX YIVIOB TPEXI'PAHHOIO Yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHU

Bunbl MHOTOIpaHHMKOB, pa3BEPTKa MHororpaHHuka. IIpusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnienenunen, nOpsSAMOYTOJbHBIA — NapajUleiCNUNe]] ©W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammpa: n-yroiapHas mTUpaMuna,
npaBuibHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TpaHEH
OpaBWIbHOW NHUpaMujbl. lIpaBuiibHBIE MHOTOTPAHHMKHU: IPAaBHUJIbHASA IpU3Ma U
MpaBWibHAsl MUpaMua, MNpPaBWIbHAS TPEyrojbHas MNUpaMuia M MPABUIbHBINA
TeTpa’sip, KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAMaroHaja, YIJIbl.
[Inomans OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IJIOIIAJh OCHOBAHMI, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPaBUIBHOM MNUpaMUIbL,
TEOpeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CummeTpuss B INPOCTPAHCTBE. OIJIEMEHTBl CUMMETPUM  IPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBWJIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajie’enuneaa, CUMMETPHUs NPABWIbHBIX MPU3M, CHUMMETPUS MPAaBUIbHOU
MApaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHSA: BEKTOp B NIPOCTPAHCTBE, HYJEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHbBIE, COHANpPABIEHHbIE M IMPOTHUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPaMU: CIOKEHHE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBoicTBa CII0KEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHUCIIO.
[TonsiTE KOMIUTaHAapHBIE BEKTOPHI. IIpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3ioKEHUM BEKTOpa IO TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. IIpsimoyrosibHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaumHatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMHM BEKTOpPA U
KOOpIMHATaMH TOYEK. YTojd Mexay BekTtopamu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIIACC



Tesa Bpamenus

[loHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHHMYECKas ITOBEPXHOCTD,
chepuyeckas TOBEPXHOCTh, OOpasyromue TmoBepxHOocTel. Tena BpauieHus:
HWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaumHoe pacronoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpalleHUsl Ha IJIOCKOCTH. Pa3BépTka mumHapa u koHyca. Cummerpust cepsl U
miapa.

O6bEéMm. OcHoBHbIE CcBoOicTBa 00bEMOB Ted. Teopema 00 o00BEME
IpsIMOYTOJILHOTO TMapajulenienurnena u ciaeactBus u3 He€. OObEM mnpsiMoill u
HAKJIOHHOW NPHU3MBbI, [WIMHJpA, TUpaMuabl 1 KoHyca. O0BEM mapa ¥ 1mapoBOro
CErMEHTA.

KoMOuHanmu Ten BpallleHuss ¥ MHOTOrpaHHUKOB. Ilpu3ma, BhucaHHas B
IWINHIpP, ONHUCaHHas oOKojJo IuuHApa. llepeceuenne cdeppl u mapa ¢
wiockocThio. Kacanue miapa u cepsl miockocTsio. [loHsTHE MHOTOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILICHHUS.

[Inomanps MOBEPXHOCTH LMJIMHJpA, KOHYCA, IUIOMAAb chepbl U €€ yacTeil.
[lonobue B mpoctpancTtBe. OTHOIIEHHE OO0BEMOB, IUIOLIAEH IOBEPXHOCTEN
noaoOHeIX ¢uryp. IlpeoOpazoBanue mnomodusi, romoretus. Pemienue 3amay Ha
IJIOCKOCTHU € UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOTOTPAHHHUKOB M TEJ BPAILEHUsI: CEUYECHHS LUJIMHIPA
(mapamnenbHO Y MEPHEHAMKYJISPHO OCH), CEUeHUs KoHyca (mapasuieiabHble
OCHOBAaHMIO M NIPOXOJAIINE Yepe3 BEPLIMHY), CEUEHHUs 11apa, METOJbI TOCTPOEHUS
CEYEHUI: METOJ| CJIEI0B, METOJ BHYTPEHHETO NMPOECKTUPOBAHUSA, METOJ IMEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpoctpanctBe. Omnepaunu Haj BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOrO yMHOXkeHudA. lIpsMoyronpHas
cucTeMa KOOpAuHAT B IpocTpaHcTBe. KoopanHaTel BekTopa. PasznoxkeHnne BekTopa
no 6asucy. KoopamHaTHO-BEKTOPHBIA METOJ NpPH PEIICHHUH TI'E€OMETPUYECKHUX
3aaad4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBuxenus: npoctpaHcTBa. OtoOpakeHus. J[BUKeHUsT U paBeHCTBO (UTYP.
OO6mue cBoMcTBa JBW)XEHUW. Bunbl JIBWXKEHUN: MapajyiebHBIM IMEPEeHOC,



[CHTpaJIbHASI CUMMETPHUS, 3€pKaJbHAas CHMMETPHUS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.

IHNIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOUN MO3UIIMKU 00YUAIOIIETOCAd KaK aKTUBHOIO U
OTBETCTBEHHOTO  WJI€Ha  POCCHUUCKOTO  OOIlecTBa,  MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeayp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U JIPYroe), yMEHHUE
B3aMMO/JICHCTBOBATh C COIMAJbHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMUA U HA3HAYECHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKEHHS K
IIPOLIOMY U HACTOSIIEMY POCCUKWCKOW MAaTEMAaTUKH, IEHHOCTHOE OTHOLICHHUE K
JOCTHKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIBI,
WCIOJB30BAaHUE OSTHUX JOCTHXKEHUM B JPYTrUX HaykKaX, TEXHOJOTrusX, cdepax
SKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

OCO3HaHHWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TMOBEJACHHUS, CBI3AHHOIO C MPAKTUYECKUM
NPUMEHCHUEM JIOCTHXKEHU HAyKU W JICSTEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIKOYAsl 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7au, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM aCIleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATH MAaTeMAaTHYECKHEe 3HAHUSA B
MHTEpecax 3JI0pOBOTO 1 0e30MmacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0pOBbIO (3I0pOBOE MUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHITUU U



OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHON JIEATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IIEHHOCTH TPYAOTIOOUS, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymelr mnpodeccur U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caM0OOpa30BaHUIO Ha TMPOTSDKCHWHM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YUYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1ay MaTeMaTHYEeCKON HapaBlIeHHOCTH;

7) 3K0JIOTHYeCcKOe BOCTIUTaAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJIbTYpPhl, ITOHUMAHWC BIIUSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHE NMPHUPOIHOU M COIHATBHON
Cpelibl, 0CO3HaHUE MI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIIeM, OpUEHTAITIS
HAa TMPUMEHEHHE MAaTEeMAaTHUYeCKHX 3HAHUM JUIsl penieHus 3a7ad B 00JacTu
OKpYXalollle Cpe/bl, MIAHUPOBAHUE IIOCTYNKOB U OLEHKHM HUX BO3MOXHBIX
MTOCJICICTBHM JIJIS1 OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OONIECTBEHHOW  MPAKTUKH, TOHWMAaHUE
MaTeMaTUYeCKOW HayKH Kak cepbl UYeOBEYSCKOW eATEILHOCTH, JTaloB ¢
pPa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS IIMBWIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHUKH W MaTeMaTHYeCKOW KyJIbTypOodW KaK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIIECTBIIATh MPOCKTHYIO U HCCIEIOBATEIbCKYIO JESITEIBHOCTD
WHIUBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPU30BATH CYILIECTBEHHBIE NPU3HAKM MaTEMAaTUUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWNA MEXAY TOHATHAMH, (OpMyIUpOBaTH
OTIpe/ICJICHUS TIOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAILINH,
OCHOBaHUSI /111 000OIIEHHS U CPaBHEHUS, KpUTEPUU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMynupoBaTh HW  TPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHbIC;



BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOJIIOICHUSIX U YTBEPKACHUSX, MpejiaraTb KPUTEPUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMBbIE€ U OT IPOTUBHOIO), BHICTPAaUBaTh APrYMEHTALNIO, TPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (popMHpOBaTh TMIIOTE3Yy, apryMEHTHPOBATH
CBOIO [TO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECTOBAHUE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOr0 OOBEKTA, SIBJIEHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
MPOBEAEHHOIO  HAONIIOICHMS, HUCCJIENIOBAHMS, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIIECHHUI;

MIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE MPOLECCa, a TaKXKe BBIIBUTaTh
IPEAIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBJIATH Je(UUUTHI MHPOPMALIMK, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BONIPOC U JJI PELICHUS 3a]1auH;

BbIOMpaTh HH(OPMALIMIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIOB, aHAJIM3UPOBATh,
CUCTEMATHU3UPOBaTh M HUHTEPIPETHPOBATh HH(POPMAIMIO Pa3IMYHBIX BHUIIOB U
dbopm IpeacTaBICHUS,

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEACTaBIATh €€ B Pa3IUYHbIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEXKHOCTD uH(bOopMaIuu no CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKkaTHBHBIE yHUBepcaibHble yueOHbIe 1elCTBUSA



OO0menue:

BOCIIPHHHMATh U (POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeasIiMUA  OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHS 3aadH,
KOMMEHTHPOBATh TOJyYCHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXKJICHHS 3aJiaBaTh BOIPOCHI IO CYIIIECTBY OOCYKIAaeMOM TEMBHI,
MpoOJIeMbl, pelIaeMol 3ajadd, BHICKA3bIBaTh WJICH, HAIICIICHHBIE Ha ITOUCK
pEIICHMS, COIMOCTABJIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KUBAaTh PA3IMYME M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PAa3HOTIIACHS, CBOU BO3PAXKEHUS;

IPEACTABIIATh PE3YNbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CAMOCTOSITEIbHO BBHIOMpaTh (opMaT BBICTYIUICHUS C y4E€TOM 3ajad
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATH IUJIaH, aJTOPUTM PEIIECHUS 3a7a4u, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJICKT:

BJIaJICTh ~ HaBBIKAMHU  TIO3HABAaTEJIbHOW  pedJIEeKCMU  KaKk  OCO3HAHUS
COBEpIIaEMbIX JCHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHus
MaTeMaTHUYEeCKOM 3aJ1auH;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3aJ1auu,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJCHHBIX OMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHUE PE3yJIbTATa IEJIN U YCIOBUSM, OOBSICHATH TPUUUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MMOHMMATh M HUCIHOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U WHAWBUIYAIHHOU
paboThl TpU pEHICHHH YYEOHBIX 3aja4, MPUHUMATH I1€Jb COBMECTHOU
NEeATEIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOU pabOThl, paclpenesiiarTh
BUIBI paboOT, JIOrOBapUBATHCS, OOCYXAAaTh IMPOLIECC W Ppe3yJabTaT padoTHl,
000011aTh MHEHHUS HECKOJILKUX JIIOIEN;



y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCyXkaeHUs, 0OMEH MHEHUH,
«MO3TOBBIC INTYpMbI» ¥ WHBIC), BBINIOJHATH CBOIO 4YacTb palbOTHl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI, OIICHUBAThH
KadeCTBO CBOETO BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJCHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOZHO OIEpPUPOBaTH OCHOBHBIMU TOHATHUSAMH CTEPEOMETPUU TIPH
pELIeHNH 337a4 U TPOBEACHUN MaTEMaTHUYECKUX PACCYKICHUN;
NPUMEHATh aKCUOMbBI CTEPEOMETPUU M CJIEACTBUS U3 HUX IMPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4;

KJIACCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOMHO OMEpUpPOBaTH TMOHATUSMH, CBSI3aHHBIMH C YIJIaMA B
IOPOCTPAHCTBE: MEXAY MPSAMBIMU B IPOCTPAHCTBE, MEXIYy HpSIMOH U
IUIOCKOCTBIO;

CcBOOOIHO OTIEPUPOBATH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
CBOOOJHO pAacrno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (TIpHU3Ma,
nupamMua, MPSMOYTOJIbHBIN TTapaijiesienune, Kyo);

KJaccu(UIIMPOBaTh ~ MHOTOTPAHHMKH, BBIOMpass  OCHOBaHWS IS
KJ1accu(pUKaIIK;

CBOOOMHO  OMEpUpOBaTh MOHSATHUSMH, CBSI3AHHBIMH C  CEUYCHHEM
MHOTOTPAHHUKOB TJIOCKOCTBIO;

BBITIOJTHATD napajjiebHOe, LEHTpaIbHOE U OpPTOTOHAJIBHOE
POEKTUPOBaHUE (UTYP HA IMIIOCKOCTH, BBITIOJHITH U300paKeHUsT QUTyp
Ha MJIOCKOCTH;

CTPOUTH CEUEHHUS] MHOTOTPAHHHKOB Pa3IMYHBIMH METOJIAMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BHJI CBEPXY, COOKY, CHUBY;

BBIYMCIIATh  IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHHMKOB  (TIpH3Ma,
MpaMuJia), TEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOpMYIT;

cBOOOHO OMEpPUPOBATH MOHITHSIMH: CHMMETPHS B MIPOCTPAHCTBE, IEHTP,
OCb M IUIOCKOCTh CHMMETPHUH, LIEHTP, OCb M IUIOCKOCTh CHUMMETPUHU

burypsi;



e CBOOOJIHO OMNEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

 BBITIOJIHATH JICHCTBHSI HAaJlT BEKTOPAMU;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIICHUUA U
HAXOXJECHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIE METO/IbI
pU PEIICHUH MAaTeMaTUYeCKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH,

e TPUMEHATH TPOCTEUIINE TIPOTPAMMHBIC CPEACTBA H  DJICKTPOHHO-
KOMMYHUKAITMOHHBIC CUCTEMBI TIPY PEIICHUH CTEPEOMETPUUECKHX 33]1a4;

e WU3BJIEKATh, MPEOOPa30oBbIBATh U HMHTEPIPETUPOBATH HHPOPMALHIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekKax M pUCyHKax;

e TPUMEHATH TOJyYEHHBIE 3HAHUS HAa TPAKTUKE: CPaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIC CUTYAIlMH, MPUMEHSITh U3YYCHHBIC MOHSATHS B
mpolecce IMOMCKAa  pelieHusT MaTeMaTU4YecKd  CQOpMYyIHpPOBAHHOMN
npo0ieMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
HCCJIEIOBAaTh MMOCTPOSCHHBIE MOJICTH C HCITOIh30BAHUEM T'€OMETPHUUICCKUX
MOHATUH W TEOpeM, ammapara ajareOphl, pemaTh MPaKTHYCCKUE 3a7adH,
CBSI3aHHBIEC C HAXOXK/IEHUEM I'€OMETPUUYECKUX BEJIMYHH;

e UMEThb MpEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaAMEHTA pa3BUTHUS TEXHOJIOTUH.

K xonmy 11 kaacca oOyvaromuiicss HAy4uTCs:

e CBOOOJIHO OIEPUPOBATH TOHATHIMH, CBSI3aHHBIMA C IUIMHAPUYCCKOH,
KOHMYECKON W CcPEepUIeCKOW TMOBEPXHOCTSIMHU, OOBICHATH CIOCOOBI
MOJTy4CHHUS;

e ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C TEJIaMH BPAIICHUS: ITUIUHAPOM,
KOHYCOM, c(pepoii u mapowm;

e pacmo3HaBaTh Tella BpamieHus (IWIMHIAP, KOHyC, chepa u 1map) u
OOBSACHSTH CIIOCOOBI TIOJTYICHHUS TEJT BPAIICHUS;

« KIaccu(uIMpoBaTh B3aUMHOE PACIIOIOKEHNE C(HEePhI U MIIOCKOCTH;

e BBIYHCIIATH BEIMYMHBI DJICMCHTOB MHOTOTPAHHWKOB M TENI BpalcCHUS,
00BEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BpaIlCHHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHEM (HOpMyT;

e CBOOOJIHO OMEpPUPOBATh MOHSATHSIMHU, CBSI3aHHBIMH C KOMOWHAITUSIMU TEJ
BpaIllcHUS ¥ MHOTOTPAaHHWUKOB: MHOTOTPAaHHHWK, BIIMCAHHBIA B chepy H



OMHCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOIPAHHUK WM TEJO
BpaLlCHUS;

BBIYHMCIISITH COOTHOIICHHS MEXIY TUIOIIAISIMH TTOBEPXHOCTEN U 00BEMaMu
MMOJOOHBIX TEII,

U300pakaTh u3ydyaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUSI TEJI BPAILICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH M TMPEOOPa30BBIBATH HWHOOPMAITUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, TMPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OIIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpallUK HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT;
pemaTh reOMETPUUECKHUE 3aa4l Ha BBIYUCICHUE YIIIOB MEXIY MPSIMBbIMHU
U IUIOCKOCTSIMHU, BBIUYHCIICHHE PACCTOSIHUW OT TOYKH JI0 IUIOCKOCTH, B
LEJI0OM, Ha TIPUMEHEHHNE BEKTOPHO-KOOPAMHATHOTO METO/IA TP PEIICHUHU;
CBOOOJHO OMNEpPUPOBATh TMOHATUSIMHU, CBA3aHHBIMH C JBIJKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBITIOJIHATh M300paXEHUsI MHOTOTPAHHUKOB U TeNl BpalleHUs IMpHu
[apajuleJIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUM, 3E€PKAIBHON
CUMMETPHH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUECHHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS LWJIUHJIpA
(mapajyuienbHO M IEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHHIO U MIPOXO/IAIIUE YepPEe3 BEPIINHY ), CEUCHUS 1apa;
UCIIOJIb30BaTh METOMbl TOCTPOCHHSI CEUEHHIl: METOH CJIEAOB, METOJ
BHYTPEHHETO TPOCKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH TJIOCKOCTH;
JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuueckre (akThl JJISl PEIICHHUS CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAraloliuX HECKOJbKO IIaroB PEIIeHUs, €CIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemiaTth 3aJayd Ha JOKa3aTeJIbCTBO MAaTEMATHYECKUX OTHOIICHUH W
HaXO0XXJICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUYECKHX 3a/1ay;

OPUMEHSITh  TIOJYYEHHbIC  3HAHWA Ha  NpPAKTUKE: CpPaBHUBATH,
aHaJIM3UPOBATh U OLICHUBATH PEaibHbIE CUTYaAllUH, IPUMEHATHh U3YUYECHHbIC



NOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTeMaTu4ecku  cHOpPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIHUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIIEIOBATH MOCTPOCHHBIC
MOJIETM C HCIOJb30BAaHUEM T'€OMETPUUYECKUX TIOHSATUM U TEOpEM,
anmaparta aiureOpbl, pemaTh MpPaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaX0XKJICHUEM T€OMETPUUECKUX BEIINYUH;

MMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BHTHs TEOMETPUU Kak
COCTaBHOW YacTu (hyHAaAMEHTA Pa3BUTHS TEXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumenoBanue
pa3esioB H TeM Bcer Konrpouabnsl IIpakTnuecku
MPOrpaMMbl 0 e padoThbI e pabdoThbI

Bgenenue B
CTEPEOMETPHUIO
Bzanmuoe
pacmoioKEHNE
MPSIMBIX B
MIPOCTPAHCTBE

KosmmuecTBo yacos DJIEeKTPOHHbIE

(uugposbIe)
o0pa3oBaTeIbLHbI
e pecypchl

23 1

ITapaieapHOCTD
IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE
[lepnenauKyISIpHOCT
b IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

VYripl ¥ paccTosHUA 16 1

BexkTops! B
MPOCTPAHCTBE
IToBTOpEHME,
000011IEHE U
CHUCTeMaTU3aLUs
3HAHUM

MHororpaHHuKu 7 1

12




OBIIEE KOJIMYECTBO

YACOB I10 102 6 0
I[TPOI'PAMME
11 KJIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHBIE
HaumenoBaHue
Ne (uudposbie)
pa3iesioB U TeM Konrtpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIC
NMPOrpamMMbl padoThI padoThI
pecypchl
A
HaJIUTUYECKast 15 1
reoMeTpus
[ToBTOpEHME,
o0o01IeHue u 15 1
cucTeMaTu3anus
3HaHUI
Oé
O0BEM 17 1
MHOI'OTpaHHUKA
Tena Bpaienus 24 1
[Tnomanu
[TOBEPXHOCTU U
. 9 1
00BEMBI KPYTIIBIX
TeN
JIBroKeHUs 5 1
[ToBTOpEHuUE,
o0o01ieHue u 17 )
CHUCTEMAaTU3aLHs
3HaHUHN
OBIIEE KOJIMYECTBO
YACOB I10 102 8 0
I[TPOIT'PAMME
IMOYPOYHOE IINTAHUPOBAHHE
10 KJTACC
Ne Konu4yecTBo yacos Hara DJIEKTPOHHBIE
Tema ypoka
n/ Bcer Kourpoabn IIpakTuyeck mu3ydeH @ nugposbie
n 0 ble padoTbl  He padoThI us o0pa3oBaTejibH




OcHOBHBIC
MpaBuIia
M300paKeHUs Ha
PHUCYHKE
IJIOCKOCTH,
napauIeIbHbIX
MPSIMBIX
(oTpe3koB),
CepeHBI OTPE3Ka
IlonsTus
CTEPEOMETPHH:
TOYKa, Ipsmas,
IJIOCKOCTD,
IIPOCTPAHCTBO.
OcHoBHbBIC
IpaBuJIa
M300paKeHUs Ha
pUCYHKE
IJIOCKOCTH,
MapajuIeIbHBIX
MIPSIMBIX
(oTpe3koB),
CepeHBI OTPE3Ka

ble pecypchl

ITonsTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKarnmecs
npsMasi u
MJIOCKOCTD;
MOJYIPOCTPAHCTBO

ITonsatus:
IepeCeKaroIIecs
IUIOCKOCTH,
MepeceKarnmecs
npsMasi u
IUIOCKOCTE;
MOJYIPOCTPAHCTBO

Bxonnas




KOHTPOJIbHAS
paborta

MHororpaHHuKkH,
n300paxeHue
MPOCTEUIIINX
MIPOCTPAHCTBEHHBI
X ¢uryp,
HECYIIECTBYIOIIUX
00BEKTOB

AXCHOMBEI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS
W3 HUX

AKCHOMBI
CTEPEOMETPHUU U
MEepBbIC CIE/ICTBUSA
W3 HUX

AXCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS
n3 Hux. CriocoOsl
3aJIaHuUs TPSIMBIX U
MIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHus
MPSIMBIX U
MIOCKOCTEH

10

N3006pakenue
CEYECHMI
MUpaMHibl, KyOa 1
MIPHU3MBI, KOTOPBIE
MIPOXO/IAT Yepe3 ux
pEdpa.
N3o0pakenue
nepeceueHust
MOJTY4EHHBIX
IIJIOCKOCTEM.
PackpamBanue
MTOCTPOSHHBIX
CEYECHUI pa3HBIMHU




IIBETaMH

11

N3obpaxenune
CEYCHMIT
UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 ux
pEodpa.
N3obpaxenue
nepeceyeHust
MOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MTOCTPOCHHBIX
CEYCHUU pPa3HbIMHU
[BETaMH

12

13

N3obpaxenue
CEUYCHMI
UpaMu/Ibl, KyOa 1
IIPU3MBI, KOTOPBIE
IIPOXOJIAT YEPE3 UX
pEdpa.
N306paxenue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX
CEYECHUH pa3HbIMU
L[BETaMU
N306paxenue
CEYECHMI
MUpaMHIbl, KyOa 1
IIPU3MBI, KOTOpBIE
IIPOXOJIAT YEPE3 UX
pEdpa.
N300pakenue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpamBanue




14

15

16

17

18

19

MTOCTPOEHHBIX
CEYEHUM pa3HbIMU
LIBETaMU

MeTtoa CIeIoB s
MOCTPOEHUS
CEUCHUI

MeTto CIeIoB s
MMOCTPOEHUS
CEUCHHH.
CpoiicTBa
nepecevyeHui
MPSMBIX U
IUIOCKOCTEH
Mertoz ciIeoB s
MOCTPOEHUS
CEUCHMH.
CpoiicTBa
nepeceueHui
MPSMBIX U
IUIOCKOCTEH
[TocTpoenne
CCUCHHI B
nupamu/e, Kyoe
1o Tp€M TOYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX
yepTexKen u
3allKCh I1aroB
MMOCTPOEHUS
[TocTpoenne
CCUCHHI B
nupamu/e, Kyoe
1o TpE€M TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHEBIX
yepTexKen u
3aIIKCh IIIaroB
MTOCTPOEHUS
[TocTpoenne
CCUCHHI B




nupamu/ie, Kyoe
o TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YepTeKEN U
3aIMCh MIaroB
MMOCTPOCHHUS

20

[Toctpoenue
CEYCHUI B
nupamu/ie, Kyoe
1o TpEM TOYKaM Ha
pe€opax. Coznanue
BBIHOCHBIX
YepTexKEn U
3aImMCh MIaroB
MIOCTPOCHUS

21

22

IToBTOpEHUME
IJITAHUMETPUU:
Teopema o
MPONOPIIMOHATBHBI
X OTpe3Kax.
[Tonobue
TPEYTroJIbHUKOB
IToBTOpeHune
MJIAHUMETPUU:
Teopema MeHnenas.
Pacuersl B
CEYEHHUsIX Ha
BBIHOCHBIX
YepTekKax.
Hcropus pasButus
IJTAHUMETPUU U
CTEPEOMETPUU

23

24

KonTponbHas
pabota "AKCHOMBI
CTEpPEOMETPHH.
Ceuennsa"
Bsaumnoe
pacrosoxxeHue
MIPSIMBIX B




MPOCTPAHCTBE.
CxkpeuuBaromuecs
MpsIMbIE.
[Ipuznaku
CKPEIIMBAIOIINXCS
MPSIMBIX.
[TapamiensHbie
MpsSMbIC B
MPOCTPAHCTBE

25

Teopema o
CYLIECTBOBAHHUH U
€MHCTBEHHOCTH
IpsAMON
IapajuIeIbHON
JAHHOM NIPSIMOH,
IIPOXOJALIEH Yepes
TOYKY
IIPOCTPAHCTBA U HE
Jexanei gHa
JAHHOM IPSIMOM.
Jlemma o
IIepeCeYCHU N
MapajuIeIbHbIX
MPSIMBIX
IIJIOCKOCTBIO

26

ITapamiensHOCTD
TpeX NPAMBIX.
Teopema o Tpéx
HapauIeIbHBIX
npsAMbIX. Teopema
0
CKpELIUBAOIINXCS
MIPSIMBIX

27

[TapamnensHoe
MIPOEKTHUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
napajieIbHOTO
IIPOEKTUPOBAHUA.
N3o06paxenue




28

pasHbIX GUTYp B
napasuiebHON
MPOEKIINU
LenTpanbHas
IIpOEKLHUsA. YTOoi ¢
COHAIIpaBJICHHBIMU
CTOpOHaMU. Y101
MEXIY IPSIMbIMU

29

3amaun Ha
JI0KA3aTeJIbCTBO U
HCCIE0BaHuE,
CBSI3aHHBIE C
pacnoioKEeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

31

32

[TousaTus:
napajuieJIbHOCTh
MpSAMON 1
IIJIOCKOCTH B
MPOCTPAHCTBE.
[Ipu3nax
MapajuIeIbHOCTH
MpsIMOM U
IIJIOCKOCTH.
CaoiicTBa
napajuieIbHOCTH
psIMOM U
IIOCKOCTH
I'eomeTpuueckue
3a/1a4u Ha
BBIYUCIICHUE U
JI0KAa3aTelIbCTBO,
CBSI3aHHBIE C
MapaAIJIENBbHOCTBIO
MPSIMBIX U
IJIOCKOCTEN B
MPOCTPAHCTBE
[TocTpoenne
CEYeHUs,
MPOXOISIIIETO




yepes3 TaHHYI0
NpsAMYIO Ha
yepTexe u
MapaJIENbHOTO
JIPYTOU IPSMOM.
Pacuér
OTHOIIICHUM

33

[TapannensHas
MIPOEKIIHS,
MIPUMEHEHHE IS
MIOCTPOCHUS
ceueHui Kyda u
napajuiesenunesaa.
CgoiicTBa
napajuiesienuneaa
Y TIPU3MBI

34

35

36

[TapannenwHbie
IIJIOCKOCTH.
ITpuzHaku
MapajuieTbHOCTH
JIBYX TIIOCKOCTEN
Teopema o
MapajuieTbHOCTH U
€MHCTBEHHOCTH
MIJIOCKOCTH,
MPOXOIAILIEH uepe3
TOYKY, HE
MPUHAICKALLYIO
JTAHHOW TNIOCKOCTH
U CJIC/ICTBUS U3
HEE

CgoiicTBa
napajuieIbHbIX
ILIOCKOCTEM: O
napajieIbHOCTH
MPSIMBIX
repecevyeHus mpu
TepeceYeHU  ABYX
napajuieIbHbIX
IJTOCKOCTEM




TpeTbhen

37

CpoiicTBa
napasieaIbHbIX
IJIOCKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIIOYEHHBIX
MEXKTY
napasieIbHbIMU
IUIOCKOCTSIMH; O
TepeceueHN
IIPSIMOM C IBYMs
napajuieaTbHbBIMU
IUIOCKOCTSIMH

38

39

40

IToBTOpEHME:
TeopeMa
[Tudaropa Ha
IJIOCKOCTH
[ToBTOpeHue:
TPUTOHOMETPHS
MPSIMOYTOJIBHOTO
TPEyToJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaenenumnena

41

42

43

Beruncnenue ninuH
OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM
napajuleIIenuIeie
[IepnenukymnsapHo
CTb IIPSIMOM U
IIJIOCKOCTH.
IIpusnak
MEPIEHUKYIISIPHO
CTH IIPSIMOU U
IJIOCKOCTH
[lepnenqukynsapHo
CTb IIPSIMOM U
IIJIOCKOCTH.




44

45

[Tpuznak
MEPIEeHIUKYISIPHO
CTH NPAMOU U
IIJIOCKOCTH
Teopema o
CYILIECTBOBAHUH U
€AMHCTBEHHOCTH
MPSAMOW,
MPOXOIAIIeH uepe3
TOYKY
MIPOCTPAHCTBA U
MePIEHIUKYISIPHO
¥ K TVIOCKOCTH
[lnockocT n
MePHEHIUKYISIPHBI
€ UM IpsIMBIC B
MHOTOTpaHHUKAX

46

47

KonTponbnas
pabota 3a nepBoe
IIOJIyroJiue
[lepnenpukymnsap u
HAaKJIOHHAs.
[TocTpoenne
NIEPIICHIUKYJIApa
13 TOYKH Ha
MIPSIMYIO

48

Ilepnennukynsp u
HAKJIOHHAs.
[TocTpoenne
IIEPIEHINKYIApA
U3 TOYKH Ha
MPSAMYIO

49

50

Teopema o Tpéx
NepIeHINKYIIIpax
(npsimast u
oOpatHas)
Teopema o Tpéx
MEPIICHIUKYIIIpax
(npsimast u
oOpatHas)




51

52

VYron mexny
CKPEIIHUBAOIINMUC
sl IPSIMBIMU

ITonck
MepHEHIUKYISIPHBI
X TIPSIMBIX C
IIOMOIIILIO
MEePIECHANKYIISIPHBI
X INIOCKOCTEH

53

54

55

OpToronajibHOE
IIPOEKTUPOBAHUE
[TocTpoenne
ceueHmii Kyoa,
MIPU3MBI,
IIPaBUJILHON
IIUPaMUIBI C
IIOMOUIBIO
OpTOrOHAJILHOU
IIPOEKIINH
[TocTpoenne
ceueHmii Kyoa,
MIPU3MBI,
MIPaBUIILHON
MIUPaMUJIBI C
ITOMOUIBIO
OPTOTOHAJILHOU
IIPOEKIINH

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEIIBHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpUH B
MHOTOTpaHHUKAX

57

IIpusnax
MEPIEHUKYIISIPHO
CTH IIPSIMOU U
IIJIOCKOCTH KaK
CIIECTBUE
CUMMETPUU




58

59

60

61

[IpaBuibHbIE
MHOT'OTPaHHUKH.
Pacuér
paccTosAHu OT
TOYKH JI0
IJIOCKOCTH
IIpaBunbpHbIE
MHOT'OTPaHHUKH.
Pacuér
paccTosIHuM OT
TOYKHU JI0
IJI0OCKOCTH
CrniocoOsl
OMYCTUTD
MePIEHIUKYIISIPhI:
CUMMETpPHUS, CABUT
TOYKH I10
napasuiebHON
MpAMOit

CaBur 110
HelapauieIbHON
MIPSIMOH,
U3MEHEHNE
paccTosHu

62

63

64

KonTponsHas
pabota "B3aumnoe
pacrosoKeHue
IPSIMBIX U
IIJIOCKOCTEN B
npocrpaHcrae”
[ToBTOpEHuMeE: yroa
MEXy TPSIMBIMA
Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIEHOM
TPEYTOJIbHUKE,
TeopemMa
KOCHHYCOB
[ToBTOpEHME: yroa
MEXITY




65

CKPEILNBAIOIIUMUC
s IPSIMBIMH B
IIPOCTPAHCTBE
I'eomerpuueckue
METO/bI
BBIYMCIICHUS YIJIa
MEXy NPSIMBIMU B
MHOTOTPaHHUKAX

66

67

JIByrpaHHbIN yTOJI.
CBoiicTBO

JINHEMHBIX YTJIOB
JBYTPAHHOTO yTriia
[lepnenukynsapH
bI€ TIOCKOCTH.
CBoiicTBa B3aIMHO
NepHEHIUKYISIPHBI
X TJIOCKOCTEH

68

IIpuznak
MEePIEHIUKYISIPHO
CTH MJIOCKOCTEH;
Teopema O MpsIMOM
MEePECEUCHUS JBYX
IIJIOCKOCTEN
NepHEHIUKYISIPHBI
X TpETben
IIJIOCKOCTH

69

IIpssMoyTONBHBIM
napajuleJIenunesn;
KyO; U3MepeHus,
CBOMCTBa
MIPSIMOYTOJIBHOTO
napajuieJIienuneana

70

71

Teopema o
yaroHaan
IIPSIMOYTOJIBHOTO
napajuleJenune1a
U CII/ICTBUE U3
HEE
CrepeomeTrpuueck
HC U IMPUKITAIHBIC




72

73

74

75

76

3a/1a4u, CBA3aHHbIE
CO B3aMMHBIM
pacroyIoKEHUEM
MPSIMBIX U
MIJIOCKOCTH
IToBTOpEHue:
CKpEIIMBAIOIINUECS
MpsIMBIE,
napajuieibHble
IIJIOCKOCTH B
CTaHIApTHBIX
MHOT'OTPaHHUKAX
[Tapa
napajvieIbHbIX
IUIOCKOCTEN Ha
CKpEUIMBAIOIINXCSA
MPSIMBIX,
pacCTOsTHUE MEXKAY
CKpELIMBAIOIIUMHUC
sl IPSIMBIMU B
MIPOCTHIX
CUTYAaIHSIX
Paccrosinue ot
TOYKH JI0
MIJIOCKOCTH,
paccTosiHUE OT
IpsAIMOH 10
MIJIOCKOCTH
Brruncnenne
paccTosHu
MEXITY
CKPEIIUBAIOIIUMHIC
sl IPSAMBIMU C
MIOMOIIIbIO
MepHEHUKYISIPHO
Y IUIOCKOCTH
TpéxrpanHbIi
YroJj1, HEpaBeHCTBA
JUTSI TPEXTPAHHBIX
yrioB. Teopema




77

78

79

[Tudaropa,
TEOPEMBI
KOCHUHYCOB U
CUHYCOB JIJIs
TPEXTPAHHOTO
yria

DNeMEeHThI
chepuyeckoin
TFE€OMETPUHU:
reoJIe3nYecKue
JIMHUY Ha 3emJie
KoHntposbHas
pabora "YTisI 1
paccrosiHus"
Cucremaruzanus
3HAHUU
"MHororpaHHuK 1
€ro JIEMEHTHI"

80

81

ITupamuaa. Buast
MIAPaAMU/L.
[IpaBunbHas
npamMuaa
[Ipusma. [Ipsamas u
HAKJIOHHAas
IIPU3MBL.
[IpaBunbHas
npusma

82

[Ipsamont
napajulelIenumnesn,
MIPSIMOYTOJIBHBIN
napajulelenunen,
KyO

83

Beinykiisie
MHOT'OTPaHHUKH.
Teopema Ditniepa

84

Beinykiisie
MHOTOTPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbIE U
MOJIyTIpaBUIIbHBIE




MHOI'OI'PaHHUKHA

85

86

KonTposnbhas
paborta
"MHororpaHHuku"
[TonsiTue BexTopa
Ha IUIOCKOCTH U B
IIPOCTPAHCTBE

87

CymMmma BEKTOPOB

88

Pa3uocts
BEKTOPOB

89

90

91

92

93

[IpaBuio
rapasuiesenure1a
VYMHOXKEHHIE
BEKTOpa Ha YHCIIO
Paznoxenue
BEKTOpa 1o 0asucy
TpEX BEKTOPOB, HE
JIeXKaIUX B OQHOMI
IUIOCKOCTH
CkansipHoe
MIPOU3BEICHUE
Brruncnenue yrna
MEXy BEKTOpaMHU
B IIPOCTPAHCTBE

94

IIpocreiimme
3a/1a4u ¢
BEKTOPaMHU

95

96

IIpocreiimue
3a/1a44 C
BEKTOPaMH
[Ipocreiimme
3a/1a44 C
BEKTOPaMHU

97

98

99

IIpocreiimue
337144 C
BEKTOpaMHU
O6o06menue
CHUCTeMaTH3aIus
3HaHUH
O6o06menue u




CUCTEMATH3ALHA
3HaHUU

100

101

Hrorosas
KOHTPOJIbHAS
pabora
Hrorosas
KOHTpPOJIbHAS
paborta

102

O06001IeHne 1
CUCTEMAaTH3ALHA
3HaHUU

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

11 KUIACC

102

Ne

n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer

0

KonTpoabu
ble padoThI

IMpakTHyeck
ue padoThbl

Jlara
HU3y4eH
us

JJIeKTPOHHBIE
nu(ppoBbIE
o0pa3oBaTesibH
ble pecypchl

IToBTOpEeHnE
TEMBI
"Koopaunarst
BEKTOpA Ha
IUIOCKOCTH U B
npoctpaHcTae”
IToBTOpEeHune
TEMBI
"CxansipHoe
IIPOU3BE/ICHUE
BEKTOPOB"

IToBTOpEeHnE
TEMBbI
"Beruncienue
yIila MeXay
BEKTOpaMH B
npocTpaHcTae”

IToBTOpEeHune




TEMBI
"YpaBHeHue
MPSMOM,
MPOXOIAIIEH
yepe3 ABE TOUKH"
Bxonnas
KOHTPOJIbHAS
pabora

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IUIOCKOCTH B
oTpe3Kax
Bekropnoe
MIPOU3BEICHUE

JIuHeliHbIe
HEpPaBEHCTBA,
JIMHEHHOE
porpaMMHUpOBaH
ne

JInHeHbIe
HEpaBEHCTBA,
JIMHEWHOE
porpaMMHUpOBaH
ne

10

11

12

AHanuTHyeckue
METO/Ibl pacuéra
yriia MexIy
MPSIMBIMH B
MHOTOT'PaHHHUKAX
AHanutuyeckue
METO/Ibl pacuéra
yriia Mexay
IUIOCKOCTSIMH B
MHOTOIPAaHHHUKAX
dopmyna
paccTosiHUs OT
TOYKH JI0
IUIOCKOCTH B




KOOpAUHATax

13

14

15

Haxoxnenue
pacCTOSHUM OT
TOYKH 0
TUTIOCKOCTH B KyOe
Haxoxnenne
paccTosiHUM OT
TOYKH JI0
IUIOCKOCTH B
MPaBUIbHOMN
nupamue
Kontponbnas
pabora

" AHanmuTHYEeCKas
reomerpust”

16

17

18

19

Ceuenuns
MHOTOIPAaHHUKOB:
CTaHJapTHBIC
MHOTOI'PaHHUKH
Ceuenus
MHOTOIPaHHUKOB:
METOJ, CIICIOB
Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHbIE
IJIOCKOCTH,
MepECEUCHUS
MPSIMBIX U
IUIOCKOCTEH
[TapamiensHbie
TpsIMbIE U
IIOCKOCTH:
napajjieiabHble
CCUCHUS

20

21

[TapamensHbie
psIMBbIE U
IIJIOCKOCTH:
pacuér
OTHOILLEHUN
[TapamtensHbIe




22

psiMbIE U
IUIOCKOCTH: YIJIBI
MEXIY
CKpEIMBAIOIUMU
sl IPSIMBIMU
[IepnienqukynspH
bI€ IIPSIMBIE U
IUIOCKOCTH:
CTaHapTHbIE
napbl
NEPIEHIUKYIIPH
BIX IIJIOCKOCTEU U
IPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

23

24

[TepnienquKysspH
bI€ IIPSIMBIE U
IUIOCKOCTH:
TEeopeMa O TPex
NEPIEHIUKYIISIPA
X
[IepnienauKkynsipH
b€ NPSMBIE U
IUIOCKOCTH:
BBIYHCIICHUS
JUIMH B
MHOT'OI'PaHHHUKAX

25

IToBTOpEHNUE:
ioaau
MHOTOYT'OJIbHUKO
B, GOPMYJIbI JIIst
TIOIIAAEH,
COOOpaKeHUs
noao0us

26

IToBTOpeHue:
TUTOIIAH
MHOTOYTOJTLHUKO
B, GOPMYIIBI JIJIst
TLIOIIAJICH,
COOOpaKeHHS




monoous

27

[ToBTOpEHME:
1o
MHOTOYTOJTbHUKO
B, GOPMYJIBI IS
TUIOIIAACH,
COOOpaKeHU s
monoous

28

IImomaan
CEUCHUU
MHOTOTPaHHUKOB:
TLJTOIIA N
MTOBEPXHOCTEM,
paspes3aHus Ha
YacTH,
COOOpaKCHHS
nmonoous

29

IInomann
ceueHH I
MHOTOIPaHHUKOB:
IO U
MMOBEPXHOCTEM,
pa3pe3aHus Ha
YacTH,
COO0pakeHUs
og00us

30

KonTponbHas
pabota
"IToBTOpEHME:
MHOTOTpaHHHKH,
ceueHus
MHOTOTPaHHUKOB

31

32

O0béMm Tena.
O6bem
PSIMOYTOJIBHOTO
napajureienumne/a
3agaun 00
yIIBOEHUU Ky0a, 0
KBaJparype Kyoa;




O TPUCEKIUH yria

33

CrepeomeTpuyec
KM€ 3a/1a4H,
CBsI3aHHBIC C
00bEMOM
PSIMOYTOJIBHOTO
napajuiejenumnesia

34

35

[Ipuknagneie
3a7a4H,
CBsI3aHHBIE C
BBIUKCIIEHHEM
00BéMa
MPSIMOYTOJIBHOTO
napajuiejenumneaa
O0béM npsiMoit
MIPU3MBI

36

37

Crepeomerpuuec
KHU€ 3a]a4H,
CBSI3aHHBIE C
BBIYMCIICHHIEM
00BEMOB MpsAMOiL
TIPU3MBI
[Ipukitagubie
3ajauu,
CBSI3aHHBIE C
00BEMOM NpsIMOH
HPU3MBI

38

Brraucnenue
00BEMOB TeI ¢
IIOMOIIIBIO
OIPEIEIIEHHOTO
WHTETpana.
O0BéM
HaKJIOHHOM
MIPU3MBI

39

Brraucnenune
00BEMOB TelI ¢
ITOMOIIILIO
OIPEIENIEHHOTO
WHTEerpaa.




O0BéM
TTUPAMHU/TBI

40

®dopmyna 00bEMa
MUPAMHU/IBI.
OtHomieHne
00BeEMOB
UPAMHU]T C
00IIUM yTIIOM

41

42

43

®dopmyna 00bEMa
MUPAMHU/IBI.
OTtHo1eHnEe
00BbeMOB
TTUPAMH]T C
00LINM YIJIOM
Crepeomerpuuec
KM€ 3a/1a4H,
CBSI3aHHBIE C
o0BEMamMu
HAaKJIOHHOM
TIPU3MBI
Kontponbnas
pabora 3a mepBoe
MOJIyTro/ine

44

45

46

IIpuknagneie
3aJla4d 0 TEMeE
"OOBEMBI TEN",
CBSI3aHHBIC C
00BEMOM
HAKJIOHHOM
MIPU3MBI
[Ipukitagubie
3aa4M 10 TeMe
"OO0BEMBI TET",
CBSI3aHHBIC C
00BEMOM
UpaMU/IbI
IIpumeneHne
00BEMOB.
Brranciaenue
paccTostHUs 110




IIJIOCKOCTHU

47

48

KonTponbhas
paborta "O0bEM
MHOTOTrpaHHHKaA"
Hunusapuueckas
MOBEPXHOCTb,
oOpaszyroiue
HWIMHAPUYECKOMN
MOBEPXHOCTHU

49

Hunmuaap.
[Ipsamoit
KpyroBOM
TAJTUHAP.
ITnomane
MOBEPXHOCTHU
ATUHAPA

50

51

Konnueckas
MMOBEPXHOCTb,
oOpa3ymorue
KOHHYECKOM
MOBEPXHOCTH.
Konyc
CeueHue KoHyca
IJIOCKOCTBIO,
napajuieJIbHON
IJIOCKOCTH
OCHOBaHHS

52

Yceu€HHblit
KOHYC.
N3o6paxkenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

53

54

ITmomann
OOKOBOM
MOBEPXHOCTHU U
TTOJTHOM
MMOBEPXHOCTH
KOHYCa
IImomrane




55

56

57

00KOBOM
HIOBEPXHOCTH U
MIOJIHOM
IIOBEPXHOCTHU
KOHyca
Crepeomerpuuec
KM€ 3a]1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
HOCTPOCHUEM
CEYeHUN
LHWIMH]PA,
KOHYca
Crepeomerpuuec
KM€ 33]1a41 Ha
JI0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
HOCTPOCHUEM
CEUYeHUI
LHWIMH]PA,
KOHYca
[Ipukitagubie
3a/1a4H,
CBSI3aHHBIE C
WIMHAPOM

58

59

60

61

IIpuknagneie
3a/1a4H,
CBSI3aHHBIE C
LWIMHIPOM
Cdepa u map
[Iepeceuenue
cthepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanune mapa u
cepsl
IJIOCKOCTBIO. Bup
U n300pakeHue
nrapa
Ilepeceuenue
chepsl 1 mapa ¢




62

MJIOCKOCTBIO.
Kacanue mapa u
chepnl
IUIOCKOCTBIO. By
U U300pakeHne
nrapa

YpaBHeHue
cthepsl. [Lmomanp
cthepsl u eé
yacreu

63

64

65

66

CummeTtpust
cdepsl u mapa
Crepeomerpuuec
KM€ 33/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
chepoii u mapom,
HOCTPOCHHEM HX
CEYEeHU I
IUIOCKOCTBIO
Crepeomerpuuec
KHe 33/1a49M Ha
JI0Ka3aTeabCTBO U
BBIYHUCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
HOCTPOCHUEM UX
CEYeHU I
TUIOCKOCTBIO
[Ipukitagubie
3aJa4u,
CBSI3aHHBIE CO
cdepoii u mapom

67

IToBTOpeHue:
OKPY>KHOCTb Ha
IUIOCKOCTH,
BBIYUCIICHUS B
OKPY>XHOCTH,
CTaHJapTHBIE




monoous

68

69

Paznuunnie
KOMOWHAIINY TE
BpaIllCHUS U
MHOTOTPaHHUKOB
3aaun mo TeMe
"Tenau
MMOBEPXHOCTH
BpaieHus"

70

71

3amauu 1o TeMe
"Tenan
MOBEPXHOCTHU
BparnieHus"
Kontponbnas
pabora "Temna u
MTOBEPXHOCTH
BpaieHus"

72

73

74

O0BEM
HUIMH]IPA.
Teopema 06
00BEME NpsMOTro
WTHHIPA
Brruncienue
00BEMOB Te ¢
MTOMOIIIBIO
ONPENEIEHHOTO
WHTETpaa.
O06BéM KoHyCa
ITnomamu
OOKOBOM U
MTOJTHOM
MTOBEPXHOCTH
KOHYca

75

Crepeomerpuuec
KHe€ 3a/1a4H,
CBSI3aHHBIE C
BBIYUCIICHUEM
00BEMOB
LUIMHAPA,
KOHYyCa




76

77

78

[Ipuknagneie
3aJ]a4d [0 TeMe
"O0BEMBI 1
TUIOMIAIN
MMOBEPXHOCTEN
Ten"
O0béM mapa u
IapOBOTO
cektopa. Teopema
00 00BEMe mapa.
[Tnomans chepsl.
Crepeomerpuuec
KHE 3a]1a4H,
CBSI3aHHBIC C
BBIYMCIICHHEM
00BEMOB 1mapa,
IapOBOTO
CerMeHTa 1
IapOBOTO
CeKTopa
[Ipukitagubie
3aJ1a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM 11apa U
TUTOMIA/IBIO
cdepsbl.
CooTHo1eHHs
MEXTY
TUTOMIAISIMH
MMOBEPXHOCTEN U
00bEMaMu
MOI0OHBIX TeN

79

ITogoOHEbIE TEIa B
MIPOCTPAHCTBE.
N3menenune
0o0Béma npu
MOJ00MH.
Crepeomerpuuec
K€ 3aJ]a4H,




80

81

CBSI3aHHBIE C
BBIUKCIICHUEM
00BEMOB TE U
IJIomaaen
MMOBEPXHOCTEN
Kontponbnas
pabora
"I[Lnomanu
MOBEPXHOCTU U
00BEMBI KPYTJIIBIX
ten"
JBrxeHus
MIPOCTPAHCTBA.
OtobpaxeHwusl.
JBrxeHus u 1
paBeHCTBO uryp.
OO011ne cBolicTBa
IBIDKEHUN

82

Bunasl nBmkeHui:
napasuiebHbIA
nepeHoc,

[EHTpaJIbHAas
CUMMETpHS, 1
3epKabHas

CUMMETpHUS,

MOBOPOT BOKPYT
IPsAMOit

83

84

[TpeobpazoBanus
nonoOus. [Ipsmas 1
u cdepa Diinepa
I'eomerpuueckue
3a/1a4M Ha
MPUMEHEHUE
JIBUKCHHUS

85

86

KonTponbHas

pabota "BekTopsl 1
B IIPOCTpaHCTBE"
O06o0maroree
noBTtopenue 11 1
TIOHATUH U




METOJIOB Kypca
reometpun 10-11
KJIACCOB,
cucTeMaTu3aIus
3HAHMI:
"[TapamiensHOCTh
TPSIMBIX H
TIJIOCKOCTEN B
npocTpaHcTae"

87

88

89

90

O0o0maroree
noBtropenue 11
MOHSTUMN U
METOJ/IOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEeMaTU3aIHs
3HAHUM:
"BekTopsbl B
npocTtpaHcTBe"
Ob6o06marommee
noBTopenue 11
MTOHSATUM U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3alus
3HaHUM:
"BexTopsl B
npoctpaHcTae”
O06o0maroree
noBTopenue 11
MOHSATUM U
METO/IOB Kypca
reomerpun 10-11
KJIaCCOB,
cucTeMaTu3aIus
3HaHui: "O0beM
MHOTOrpaHHHUKa"
O06o0Omaroree
noBropenue 11




TIOHATHHI U
METOJIOB Kypca
reometpun 10-11
KJIACCOB,
cUcTeMaTu3aIus
3Hanuii: "O0beM
MHOTOTrpaHHHKA"

91

92

93

O0o0maroree
noBtropenue 11
MMOHATHH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMAaTH3allHs
3HAHMI:
"IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten"
O6oOmaroree
noBTopenue 11
MMOHATHH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CHCTEMAaTHU3allHs
3HAHUI:
"TImomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten"
Htoropas
KOHTPOJIbHAS
pabora

94

95

Hroropas
KOHTPOJIbHAS
pabota
IToBTOpEHME,
000011IEHE N
CHCTEMAaTH3allHs




3HAHUI

96

Ucrtopus
pa3BUTHUA
CTEpPEOMETpUU
KAaK HayKU U eé
pOJib B pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

98

99

100

Ucrtopus
pa3BUTHUA
CTEpEOMETPUH
KaK HayKu U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT U
Hcropus
pa3BUTHUA
CTEpEOMETPUH
KakK HayKH U e€
pOJIb B pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUI
Hcropus
pa3BUTHUA
CTEpEOMETPUH
KaK HayKH U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI
Hcropus
pa3BUTHUSA
CTEpEOMETPUH




KaK HayKH U €€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHUI
Hcropus
pa3BUTHUSA
CTEpPEOMETPUH
KaK HayKH U €€
101 ponb B pa3BUTHH 1
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

Uctopus
pa3BUTHSA
CTEpEOMETpUN
KakK HayKH U eé

102  ponb B pa3BuUTHH 1
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 10 0

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA




METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



