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HOACHUTEJBHASA 3AIINCKA

['eometpust sBisieTcsl OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO
obmero oOpa3oBaHHs, TaK Kak OO0ECIeunBaeT BO3MOXHOCTh H3yYCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
TYMaHUTApHOTO 1KKIA. [IoCKOIBKY JIOrHueckoe MBIIUICHUE, POPMUPYEMOE TTPU
U3Y4YCHUH 00YyYaIOIMMHUCS MOHSATUHHBIX OCHOB T€OMETPUH, MPH JI0KA3aTEIHCTBE
TEOPEM U MOCTPOEHUM LEMOYKM JIOTUYECKUX YTBEPKICHUWA MpPU PEHICHUU
F€OMETPUYECKUX 3a]ady, YMEHUE BBIIBUIaTb W ONPOBEpPraTb TIUIIOTE3bI
HEIOCPEICTBEHHO HMCHOJIB3YIOTCS MPU PEUIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]1a4.

Ilenp ocBoeHust mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha
yriiyOJI€HHOM  ypOBHE —  pa3BUTHE HMHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsit Ipyu M3YYEHUU TE€OMETPHUH, KaK COCTABJISIOLIEH MPEIMETHOM
ob0nactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecredyeHHe BO3MOXKHOCTU
NpUOOpETEHHs] U MCIIONIb30BaHMs 0ojee IIIyOOKUX MeOMETPUYECKUX 3HAHUM U
JEUCTBUN, CHEHU(PUYHBIX TEOMETPUHU, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeCCUOHAIBHOTO ~ O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTE€MAaTHKHU.

[IpuopureTHbIMU 3a7a4aMu Kypca T€OMETpPUHM Ha YIIyOJEHHOM YPOBHE,
PACHIMPSIONIMMH ¥ YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCSI:

pacuIMpeHne MPEACTABICHHS] O T€OMETPUM KaK 4YaCTH MUPOBOM KYJIbTYpbI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(opMHpOBaHUE TMPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak o
BAKHEUIINX MaTeMaTUYECKUX MOJEISX, MO3BOJAIONIUX OMUCHIBATH U U3Y4aTh
pa3Hble SIBICHUSI OKPY’KAIOIIEro MHUpA, 3HAHHWE MOHATUMHOIO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

(opMHpOBaHWE  yMEHUS  BIIAJeTh  OCHOBHBIMM  MOHATHSIMH O
MIPOCTPAHCTBEHHBIX (PUTYpaX M MX OCHOBHBIMH CBOMCTBAaMHU, 3HAHHE TEOPEM,
dbopMyn U yMEHHUE MX TPUMEHSTh, YMEHUS JTOKAa3bIBATh TEOPEMBI M HAXOIUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMHpOBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Tejla BpallleHHs, KOHCTPYHPOBATH
r€OMETPUUYECKUE MOJCIIH;

(opMupOBaHrE TOHUMAaHHS BO3MOKHOCTH aKCHOMAaTHYECKOT'O IIOCTPOSHUS
MaTEMaTUYECKUX TEOpui, ((OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKHU TIPU
IIPOBEACHUY PACCYKICHUN;



dbopMHpOBaHUE YMEHHMS BJIAJIETh METOJIaMU JOKA3aTE€IbCTB U aJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJCHUS B
XOJIe PEIICHHS CTEePEOMETPUYECKUX 3aJa4 M 337a4 C [PAKTHYECKUM
cojepkaHueM,  (opMHUpOBaHHUE  TPEACTABICHUS O  HEOOXOAMMOCTH
JI0KA3aTeNbCTB MPU OOOCHOBAaHMM MaTeMaTHYECKUX YTBEPXKACHUM U POJU
AKCHMOMATHKH B TIPOBEJICHUU JCAYKTUBHBIX PACCYXKICHUMN;

pPa3BUTHE W COBEPLICHCTBOBAHWE MHTEIUIEKTyAIbHBIX W TBOPYECKUX
CIOCOOHOCTEM oOyJaronmxcs, MTO3HaBaTEJIbHON aKTUBHOCTH,
HCCJIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTU MBIILIEHUS, HHTEPECA K U3YUYECHHIO
re€OMETPUU;

(opMupoBaHre PyHKIIMOHATIBLHONW TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHHUSI Paclo3HaBaTh NPOSBICHHS T€OMETPHUUECKUX MOHATUH, OOBEKTOB M
3aKOHOMEPHOCTEH B peaTbHBIX )KU3HEHHBIX CUTYallUAX U MPU U3YYCHUU JPYTUX
y4eOHBIX TPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
MOJICTIMPOBAHUS pEabHBIX CUTYallMi, UCCIEIOBaHUS MOCTPOEHHBIX MOJEIEH,
UHTEPIPETALMU TTOJTYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMU COAEpKATENBHBIMH JUHUAMHU Y4EOHOTO Kypca «I'eoMeTpusi» B
10-11 xmaccax sBustorcs: «lIpsiMple ¥ TIIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl W KOOpJAWHATHI B
IPOCTPAHCTBE», «J{BHIKEHHUSI B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «YMETh OMEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM HA YTIyOJEHHOM YpOBHE OOYyYEHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEPKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca,
a (QopMHpOBaHUE JIOTUYECKHMX YMEHUH paclpenessieTcss He TOJbKO II0
COJep)KaTeNbHBIM JIMHUSAM, HO U 10 roaaM oOyuenus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHOl pabouell MpPOrpaMmbl, paclpelieiEHHBIM MO0 rojaM O0y4YeHus,
CTPYKTYpHUPOBAaHO  TakuM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIMTTHAIBHBIM BOIIPOCaM 00ydJaroniuecss o0pamaiich HEOJHOKPATHO. DTO
MO3BOJIAET OpPraHU30BaTh OBJAJCHUE TEOMETPUYECKUMHU TOHATUSAMU U
HaBBIKAMM TIOCJIEIOBATENbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIIUIA
OPEEeMCTBEHHOCTH, a HOBbI€ 3HAHUS BKIOYaTh B OOIIYI0 CHUCTEMY
reOMETPUUYECKUX MPEICTaBICHUNA OOYyYaromMXCs, pacuupss U yriyomnss eé,
o0Opa3yst MPOYHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3yYEHUIO TEOMETPUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus i auddepeHumnanuu  oOydeHHUs, TOCTPOCHUS
UHAMBUIYAbHBIX 00pa30BaTeNbHBIX MPOrpaMM, OOECIeUnuTh YriayOiaeHHOe
M3Yy4YEeHHE T€OMETPHUH KaK COCTaBJISAIONIeH yueOHOro npeamera «MareMaTukay;



MOJTOTOBUTh OOYYAIOIIUXCS K TPOJOJDKEHUIO M3YYEHUSI MATEMATUKHU C
yu€ToM BbIOOpa Oyaymieil mpodeccuu, odecreynBas MpeeMCTBEHHOCTh MEXKLY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha usydenue yueOHOro kypca «l'eomerpusn» Ha YriyOJE€HHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B He/IIIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IUJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM IOCTPOECHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
MapajulesIbHble M CKpeluBaromumecs npsmele. [Ipu3Hakm cKpemmBarommxcs
npsaMbiX. [lapajuienpHOCTE  HpsAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulejIbHbIe IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTb TPEX NPSIMBIX,
[IapajuIeIbBHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, U300pakeHrne ¢uryp. OCHOBHBIE CBOWCTBAa MapajuieIbHOIO
npoekTupoBanus. M3o0paxenue ¢uryp B mapajuieibHONM NMPOEKLUHUH. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy NPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IIJIOCKOCTEH:  MapajleibHbIE  IIJIOCKOCTH,  CBOMCTBA
napajuieldbHbIX IUIOcCKOcTel. [lpocreiilme NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTHU: TETPAdIP, MapAILICTENHUIIE, TOCTPOCHUE CEUEHU .

[leprieHIMKYISAPHOCTH NPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBbIE
B IIPOCTPAHCTBE, NPSMBIE MapAJIIEIbHBIE U NEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTU MNPSIMOM M IUIOCKOCTH, TeOpemMa O MPsIMOU
MIEPIICHIUKYIJISIPHOU IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHHE
OT TpAMOM 1O  IUIOCKOCTH, MPOEKUus (QUryphl Ha  IJIOCKOCTb.
IleprieHIMKYISAPHOCTh  IUIOCKOCTEN: IIPU3HAK IEPIEHIUKYJAPHOCTH IBYX
IockocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YTOJl MEXAY MPAMOU U IIOCKOCTHIO, IBYTPAHHBIN
YTOJI, IMHEWHBIN YIOJI ABYTPAHHOTO yrila. TpEXrpaHHbId U MHOIOTPAHHBIE YTJIbI.
CBoiicTBa IJIOCKMX YIJIO0B MHOrorpasHHoro yria. CBoOHCTBa IUIOCKHUX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHUHYCOB JJIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKAa MHOrOrpaHHuka. [Ipusma: n-yroiapHas
npu3Ma, IpsMas 1 HAaKJIOHHasi IpU3Mbl, 00KOBast ¥ MOJIHAs TOBEPXHOCTh MIPU3MBI.
[Tapamtenenunien, NPSAMOYTOJAbHBIA —MMApAJUICIICNIUIE] W €ro CBOMCTBA.
Kparuaiiiure myTd Ha MOBEpXHOCTM MHOTOrpaHHUKa. Teopema Ounepa.
IIpoctpanctBenHas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuia,



npaBUJibHas U yceu€HHass mupamuibsl. CBoiicTBa pédbep M OOKOBBIX TIpaHEi
IpaBUIbHOW NupamMuel. [IpaBuiIpHbIE MHOTOTPAaHHUKH: NIPABUIIbHAS NIPU3MA U
IIpaBWJIbHAs NUPaMUa, NPABWIbHAS TPEYroJibHAs NMUPAMHUIA U MPABWIbHBIA
Terparap, kyo0. IlpencraBineHue O NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
TOJIEKa’Ip U UKOCadIp.

Bbruncnenue 371€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, AMArOHAIH, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IIOIIa/lb OCHOBaHUHM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMON MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABWIBHOW MHPAMHUIBI,
TeopeMa O IUIOLIAAN YCEUEHHON ITUPAMHUIBI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUHM IPABHIIBHBIX
MHOTOTPaHHUKOB. CHMMETpHUS B IPAaBWJIBHOM MHOTIOTPAHHHUKE: CUMMETPUS
napajulesienunea, CAMMETPUS NPABUJIBHBIX IPHU3M, CUMMETPHUS IPABUIBHOU
OUPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOIO
BEKTOPa, BEKTOPHI KOJUIMHEAPHBIE, COHANPABIEHHBIE W IPOTHBOIOJIOKHO
HaIlpaBJICHHBbIE BEKTOpPHI. PaBeHCTBO BEKTOPOB. JIEMCTBUS € BEKTOpPAMH:
CJIIO’)KEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXECHUE
BeKTOpa Ha uuciio. CBoHCTBa CIIOKEHHS BEKTOpPOB. CBOMCTBA YMHOXKEHHS
BeKTOpa Ha 4ucno. Ilonarne  koMmImuiaHapHele  BeKTOpbl.  [Ipm3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. IIpsmoyrosibHas
cucTteMa KoopAuHaT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBA3b MEXIy
KOOpAMHATAMHU BEKTOpPa M KOOpPAWMHATAMM TOYEK. YTOJ MEXKIY BEKTOPAMH.
CxkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

Tesa Bpamenus

IloHATHA: DMIIMHApPHUYECKAs IOBEPXHOCTb, KOHWYECKas IIOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, OOpasyrolue MoBepxHocTe. Tenma BpaieHus:
UWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmnosiokeHue
cheppl M TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHus Ha TIocKocTH. Pa3BépTka nmunuuapa u konyca. Cummerpus chepsl u
mapa.

O6bEéMm. OcHoBHble cBoMcTBa 00bEMOB Ten. Teopema 00 00bEME
IPSIMOYTOJILHOTO TMapajieenumnena u ciaeActBus u3 He€. OObEM NpsAMoOl U



HAKJIOHHOW MPU3MBbI, IWJIMHPA, TUpaMubl U KoHyca. O0BEM 11apa U mapoBoro
CErMEHTa.

KoMOuHanmu Ten BpalieHus U MHOTOTpaHHUKOB. Ilpu3ma, BnucaHHas B
HWIMHIpP, OMHCaHHas okojo uwinHiapa. llepecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepsl miockocTrio. [loHsITHE MHOTOTpaHHUKA,
OMHCAHHOTO OKOJIO c(ephl, cdepbl, BIMCAHHOW B MHOTOTPAHHHK WU TEJO
BpalICHUSI.

[Tnomans MOBEpXHOCTH IMIIMH]IPA, KOHYCA, TIOMAIb cephl U e€ JacTei.
[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MOBEPXHOCTEH
nonoOHbIX ¢uryp. IIpeoOpazoBanue nonodus, romorerus. Pemenue 3anau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceyeHUid MHOTOTPAaHHUKOB M TEJl BpAILICHHS: CEYEHUS
UuauHApa (MapajulelbHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHbIE OCHOBAaHUIO M MPOXOASAIIME Yepe3 BEpILMHY), CEUYEHHUs IIapa,
METOIBl IIOCTPOEHUS CEUEHUM: METOJ CJEIO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIIEH IIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu Hajx BeKTopamu. BekTopHoe
YMHOEHHE BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXeHMS. [IpsMoyronbHas
cucTeMa KoopAauHaT B mpocTpaHcTBe. KoopaumnaTel BekTopa. PasmoxeHue
BekTOpa 10 0Oasucy. KoopaumHaTHO-BEKTOpHBIA METOA MpU  pPEUICHUU
r€OMETPUYECKUX 3a]1aY.

J/{BMKEHUsS B IPOCTPAHCTBE

JBrxenust nmpoctpanctBa. Otobpaxenus. [[BU>keHUs U paBEHCTBO QUTYD.
OO6mue cBoicTBa ABWIKCHMH. BHIbl JNBWXKEHUN: TapauIeIbHBIA TIEPEHOC,
LEHTpaJbHAsl CUMMETPUS, 3€pKajbHasi CUMMETpHUSA, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIUU 00YYAIOIIErocst Kak akTUBHOTO
M OTBETCTBEHHOTO UYJ€Ha POCCHUUCKOro oOOIIecTBa, MpEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHUMH,
OpoUeayp Ipa)KAaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMHY U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHOE OTHOILICHHE
K JOCTH)KEHUSIM POCCHUMCKHX MATEMAaTUKOB U POCCHMCKONM MaTeMaTHYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTIXKCHUN B JAPYTUX HayKax, TEXHOJOTHSIX,
chepax SKOHOMHUKHY;

3) 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IOBEACHMS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
NEATEIBHOCTBI0  YYEHOIO, OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMAaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ady, peleHuu, paccy X IeHUN,
BOCIIPUUMYHUBOCTH K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAaHHS B
MHTEpecax 340pOBOro U 0€30MacHOro 00pas3a *KU3HHU, OTBETCTBEHHOE OTHOLIEHUE
K CBOEMY 3/I0POBBIO (30pOBOE MUTAHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXa, peryJsipHas busnueckas AKTUBHOCTb), dusnueckoe
COBEPILIEHCTBOBAHUE npu 3AHATHUIX CIIOPTUBHO-03JOPOBUTEIBHOM
NEeSATENbHOCTBIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOW M €€ MPHIOKECHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymed mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY O0Opa3oBaHUI0 U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWW BCEW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

c(OpPMHUPOBAHHOCTh 3KOJIOTUYCCKOW KYJIbTYPHI, IOHHMMAHWUC BIUSHUS
COIIMAIbHO-DKOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TPUPOJHON H
COIIMAJIbHOW CpEeIbl, OCO3HAHWE TJOOATBHOTO XapaKTepa AKOJOTHUECKUX
po0JIeM, OPUCHTAIIMS Ha MPUMCHCHHE MAaTEMaTHYCCKUX 3HAHUH ISl PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE TTOCTYIIKOB U OIICHKU WX
BO3MOJKHBIX TTOCIIEACTBHIA TSI OKPYXKAIOIICH CPEIbl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKH M  OOIICCTBCHHOH IPAKTHUKW, IOHHUMAaHHE
MaTeMaTHYeCKOW HayKH KakK c(epbl 4eIOBEUECKOW NEATeTbHOCTH, ATAloB e
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYECKON KyJIbTypOH KakK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTh OCYIICCTBIISTh TMPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
O00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIeHus MOHSITHH, yCTaHaBIMBAThH CYIIIECTBCHHBIN MPU3HAK
Kinaccupukanuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPAaBHEHUs, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPHUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;



JIeJ1aTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHIAYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHU;

IIPOBOJIUTH CaMOCTOSTEJIBHO JI0Ka3aTesIbCTBA MaTeMaTUYECKHUX
YTBEPKICHUM (MpsAMBbIE W OT MPOTHBHOIO), BBICTPAMBATH APTyMEHTAIIUIO,
OPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE CYKICHUS
Y BBIBOJIBL;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3afaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HauboJee MOAXOMAINMK ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCII0JIB30BaTh BONPOCHI KaK MCCIENI0BATEIbCKUM MHCTPYMEHT ITO3HAHMS,
(GopMynMpoBaTh  BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, Mpodiemy,
yCTaHaBJIMBAaTh UCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUTAHMPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
SBJICHMUSI, IPOIIECCA, BHIABICHHUIO 3aBUCUMOCTEN MEKIYy 00OBbEKTaMH, SBJICHUAMM,
MPOLIECCAMY;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTUE MPOLECCa, a TAKKE BbIJABUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITH Je(UIUTHI HUHOPMAIK, TaHHBIX, HEOOXOIUMBIX I OTBETA Ha
BOIIPOC U JJIA PELICHUS 3a]1auH;

BBIOMpPAaTh  MHGOpPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopMaIun 1o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIE YHHBEpPCAIbHbIE y4eOHbIE 1eiCTBUSA
Oo0menue:
BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUIMU
U [ENsIMUA OOIIEeHWMs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHUS B



YCTHBIX U MHUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4H,
KOMMEHTHUPOBATh MOTy4YEHHBIN pe3ybTar;

B X07ie 00CY’KIeHH 33a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYk/1aeMOU TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXKICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXKUBaTh Pa3IM4Kie U CXOJCTBO MO3HIINH, B KOPPEKTHOU dopme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OpEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTAlUuU U 0COOEHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIEe 1eiCTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHUS 3a]]a9H, BRIOUPATh CIIOCO0 PEIICHHUS
C y4€éTOM HUMEIOIIMXCSA PECypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEILHOM pediekcMr Kak OCO3HAHMS
COBEPIIIAEMBIX JCHUCTBUMN U MBICTUTEIBHBIX MTPOIIECCOB, MX PE3YJIbTATOB, BIAJCTh
croco0aMu CamMOTIPOBEPKH, CAMOKOHTPOJIA Tpollecca M pe3ysibTaTa PEIICHHUs
MaTeMaTUYECKOU 3a4auH;

MPEABUACTH TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTD ITPH PEIIICHUH 33]1a4H,
BHOCUTh KOPPEKTHBBI B JIEITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBHUSM, OOBSICHATH
MPUYMHBI JTOCTHKEHUS WJIA HEAOCTKEHUS PE3yJbTaTOB JICSITCIBHOCTH,
HaxOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW U MHIUBUIYaTbHOM
paboThl TpU peHieHUH Y4YeOHBIX 3aJad, MPUHUMATHh II€JIb COBMECTHOMN
NEeATEILHOCTH, TUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHON PabOThI, pacpeIeisaTh
BUJIbI paboOT, JOrOBapUBaThCs, OOCYXKIATh MPOIECC U Pe3yibTaT padOoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEN;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKaeHNsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBbI» W HWHBIC), BBIMOJHATH CBOI YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBATH



KaueCTBO CBOETO BKJIa/ia B OOIIHI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca o0yyaromuics HayquTCst:

CBOOOJIHO OMEpPUPOBATh OCHOBHBIMH TOHSTHSIMHU CTEPEOMETPUU TPHU
pEIeHUH 3a7a4 U MTPOBEJACHUN MAaTEMaTHUYECKUX PACCYKICHUM;
MPUMEHSTHh AKCUOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX MIPU PEIICHUN
reOMETPUUYECKUX 33/1a4;

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIOJI0KEHUE MPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBA3AHHBIMH C yrjiaMud B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTpaHHUKaMU;
CBOOOZIHO pacro3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MpU3MA,
nvpamuja, NpsMOyroJibHbINA Mapaienaenunes, Kyo0);
KJIacCU(UIIUPOBATh MHOTOTPAaHHHWKH, BBIOMpass OCHOBaHUS  AJiA
KJIacCU(PUKaLUK;

CBOOOZIHO ONEpUpOBaTh MOHATHSIMM, CBSI3AHHBIMH C CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBINIOJIHATh ~ MapajyiebHOE,  IEHTPAIbHOE U OPTOTOHAIBHOE
MIPOEKTUPOBAHKE (PUTYP HA TIIIOCKOCTD, BHIMOJHATH U300paXkeHust puryp
Ha IJIOCKOCTH;

CTPOUTDH CEUECHUSI MHOTOTPAHHUKOB PA3IMYHBIMU METO/IAMH, BHITIOIHSATh
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB IMPOCTHIX 00bEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIISTh IJIOMAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpPaMKJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOJIHO OMNEpUpOBATh TOHATHUSIMHU: CHUMMETPUS B MPOCTPAHCTBE,
IEHTP, OCh U TUIOCKOCTh CHUMMETPUH, LEHTP, OChb M IIJIOCKOCTh
CUMMETpUU (UTYPBHI;

CBOOOMHO ONEPUPOBATHh MOHATHUSIMH, COOTBETCTBYIOLIUMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHSITH ICUCTBUS HA/l BEKTOPAMH;

pemarh 3aJaydl Ha J0Ka3aTeIbCTBO MATEeMATHUECKUX OTHOIICHUW U
HAXOXKJIEHUE F€OMETPUUYECKHUX BEIMYUH, MPUMEHSSI U3BECTHBIE METO/IbI



Opy pEIICHMH MaTEeMaTUYeCKUX 3a7ad MOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CIIO)KHOCTH;

MPUMEHSTh MPOCTEUIIINE MPOrPAMMHBIE CPEICTBA U BJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbI TPU PEIICHUU CTEPEOMETPUUECKUX
3azay;

U3BJIEKaTh, MPE0oOpPa3OBBIBATh U HMHTEPIPETUPOBATH WH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (UTypax, MPEACTaBICHHYIO Ha
yepTexKax U pUCyHKax;

MPUMEHATh TOJYy4YCHHbIE 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh U
aHaJIM3UPOBATh PEAIbHBIE CUTYALINH, IPUMEHATh NU3YUCHHBIE TOHATHUSA B
npolecce TOWCKa pelIeHUsT MaTeMaTH4ecKd ChOpMyIUpOBaHHON
po0JieMbl, MOJICIMPOBATH PEabHbIC CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIeNN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX TOHSATUH W TeopeM, armapara aireopbl, pelmiarb
NPaKTUYECKUE 337a4M, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUYECKUX
BEJINYUH;

MMETh MPEJCTaBICHHUSI 00 OCHOBHBIX ATalax pPa3BUTUS T€OMETPUM KaK
COCTaBHOM yacTu (PyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniy 11 kiaacca o0yyaromuicst HAyquTCs:

CBOOOJTHO OMEpPUPOBATh MOHATUSMH, CBSI3aHHBIMU C UJIUHIPUUECKOM,
KOHMYECKOM M c]eprudeckoid MOBEPXHOCTIMHU, OOBACHITH CHOCOOBI
MTOJTYICHHUS;

OTICpUPOBATh TOHATHUSAMH, CBS3aHHBIMM C TEJaMHd  BpaICHUS:
UIMHAPOM, KOHYCOM, Chepoii U IIapoM;

pacmo3HaBaTh Tena BpamieHus (UUIUHAP, KOHYC, cepa u 1map) u
OOBSCHSATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHNE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpAICHUS,
00BEMBI U TUTOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYTT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAIIMSIMU TEIT
BpAIlICHUS ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIUCAHHBIN B chepy U
OMHCaHHBIN OKOJIO chepsl, chepa, BIIMCAaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHONIICHUS MEXKIYy TUIONIQJSIMH TOBEPXHOCTEH U
00BEMaMH 1TOJTOOHBIX TEI;



U300pakaTh M3y4yaeMmble (PUTYpPbHI, BBIMNOJIHATH (BBIHOCHBIE) IIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUECHUS TEJ BPALLICHHUS;

M3BJICKaTh, MHTEPIPETHUPOBATH M MPEoOpa3oBhIBaTh WHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBINOJIHATH ONEPAIMU HAJl BEKTOPaMHU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT;
pelartb TEOMETPUUYECKHE 3aJauyd HA BBIUMCICHHUE YIJIOB MEXIY
IPSMBIMU M IUIOCKOCTSIMM, BBIUYHCIIEHUE PACCTOSSHUM OT TOYKH [0
TTIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAUHATHOTO METO1A
MIPU PEIICHUY;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C JBIKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHU;

BBITIOJIHATh M300paKEHUS MHOTOTPAHHUKOB M TeN BpallleHUs Mpu
MApAJUICIIBHOM TEPEHOCE, LEHTPAJIbHOW CHMMETPHUM, 3€pPKaJIbHOU
CUMMETPHH, IIPU MIOBOPOTE BOKPYT MPSIMOi, MpeoOpazoBaHusl MOJ00US;
CTPOUTH CEYECHUSI MHOI'OTPAHHUKOB U TEJI BPALLICHUS: CEYECHUS LIWINHIPA
(mapamienbHO W TEPHEHAMKYJISAPHO  OCH), CEYCHHS  KOHyca
(mapajuieNbHbIE OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPIIUHY), CEUCHUS
mapa;

HCMOJIb30BaTh METOJIbl MOCTPOCHUS CEYEHMI: METOJ CIIEIOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUS, METOI IIEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeOMETpUUECKUEe (HaKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraroluX HECKOJIbKO IIIaroB PELICHUs, €CIU YCIOBUA
IIPUMCHEHMS 3a/IaHbI B SIBHOM 1 HESIBHOH (hopMme;

pelars 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTeéMaTHUYECKHMX OTHOUIECHHN H
HAXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHSTh MIPOTPAMMHBIE CpencTBa u AIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TPU PEMIEHUH CTEPEOMETPUUECKUX
3a1ad4;

NPUMEHATh  MOJIyYCHHBIE 3HAaHUS HA MPAKTUKE: CpPABHUBATH,
AHAIM3UPOBaTh W OLICHUBATh pPEaJbHbIC CUTyalluH, TPUMEHSThH
W3YUYECHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eckKu CcHOPMYIMPOBAaHHON  MPOOJIEMBbI, MOJACIUPOBATH
pEaAIbHBIE CUTYAIlMU HA SI3bIKE T€OMETPHUHU, UCCIEA0BATH ITOCTPOCHHBIE



MOACIM C HCIIOJIb30BAHUCM TI'COMCTPHUYCCKUX MOHITHHA H TCOPCM,
alirapara anre6pf>1, pemiaTtb IIPAKTHYCCKHUC 3aJdadd, CBA3dHHBIC C
HaX0XACHUCM I'COMCTPHICCKHUX BCIIMYINH,

HMCTL IPCACTABJICHUA 00 OCHOBHBIX 3dTaIlax Pa3BUTHA T'COMCTPHU KaK
COCTaBHOM 4acTH (i)YHI[aMeHTa Pa3BUTHA TEXHOJIOTHUH.
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10 KITACC
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HaumeHoBaHue pa3ieioB JaekTpoHHbIe (HU(pPOBbHIE)
n/ KoHnTpoJbHbie IIpakTHYeckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PecypChl
n padoThI padoTshI
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5 B3aumMHoe pacnonoxenue 5 1
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MIPOCTPAHCTBE
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE
Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
IUIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

SIKnacc (yaklass.ru)

[TonsTHA cTepeomeTpun:
TOUKa, MpsiMasi, MIIOCKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapaJUIEIbHBIX IPSAMBIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

ITonsatus:
IepeCeKaroIIecs
MIOCKOCTH,
MEPECEKAIOIINECS NpMas U
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TJIOCKOCTH;
MOJIYTIPOCTPAHCTBO

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
NepeceKaromnuecs npsmas u
IUIOCKOCTb;
MOJIYIIPOCTPAHCTBO

MHOrorpaHHUKH,
M300pakeHNE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (DUTYD,

HECYIIECTBYIOIINX
00BEKTOB

MHoOrorpaHHukKH,
n300pakeHre MPOCTENIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYLIECTBYIOINX
00BEKTOB




AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CIECICTBUS U3 HUX

AXCHOMEI CTECPCOMETPHU U
IEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPUU U
NIepBbIE CIECTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U
IIJIOCKOCTEN

10

N3o0pakenue ceueHunit
UpaMU/Ibl, KyOa u
MIPU3MBI, KOTOPBIE
MIPOXOAAT yepe3 Ux peodpa.
N3006pakenue
MepeceueHus MOTyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETaMHU




11

N3o0paxenue cedeHmit
UpaMUIbl, Kyoa u
MIPU3MBI, KOTOpBIE
MPOXOJIAT uepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MoJy4YeHHBIX
IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMH [IBETaMU

12

N3o0paxenue cedcHmit
UpaMUJIbI, KyOa u
MIPHU3MBI, KOTOPBIE
MIPOXOMAT uepe3 ux peéopa.
N300pakenue
nepeceyeHus MoIyuYeHHbIX
IIJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX CEUEHUI
pa3HBIMU IIBETaMHU




13

N3o0paxenue cedeHmit
UpaMUIbl, Kyoa u
HPU3MBI, KOTOPBIE

MIPOXOJIAT uepe3 ux peéopa.

N3obpaxenue

NEepeCCUCHUS MOJYUCHHBIX

IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMHU

14

Merton ciienoB Ui
MMOCTPOEHUS CEUCHU I

15

Meron cnenos nis
MOCTPOEHHUSI CEUECHUH.
CaolicTBa niepece4eHui
MPSIMBIX U IJIOCKOCTEN

16

Meron cnenos ais
IOCTPOEHHUSI CEUECHUH.
CaolicTBa niepeceyeHui
MPSIMBIX U IIJIOCKOCTEN




17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co31aHne BBIHOCHBIX
YEepPTEIKEH U 3aIUCh [1aroB
MOCTPOCHHS

18

ITocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co3znanue BBIHOCHBIX
YEepTE)KEH U 3aIUCh 11aroB
MOCTPOEHUS

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BBIHOCHBIX
YepTexkKel U 3aluch 11aroB
MTOCTPOCHUS

20

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOUYKaM Ha péOpax.
Coznanne BBIHOCHBIX
YepTeKeH 1 3aImuch 11aros
MOCTPOCHUS




21

IToBTOpeHue
mraHuMerpun: Teopema o
IIPONOPLIMOHAIIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

22

IToBTOpEHUME
nanuMerpuu: Teopema
Memnenas. PacueTs! B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus
pPa3BUTHS TIJIAHUMETPHUH U
CTEPEOMETPUHU

23

KonTponbnas padota
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaromuecs
npsmeble. [Ipu3Hakn
CKpELIUBAIOIINXCS
npsaMbIx. [TapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE




25

Teopema o CyleCTBOBAHUU
Y €IMHCTBEHHOCTH MPSIMOit
napajyieIbHON JTaHHOU
NPAMOM, MPOXoASIIEH
yepe3 TOUKY MPOCTPaHCTBa
M He JIe)Kalleld Ha JaHHOH
npsmoii. Jlemma o
TepeceueHN
MapajvieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamrensHOCTB TpEx
npsAMbIX. Teopema o TpEx
napaiyiCJIbHBIX MPAMBIX.
Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoE
MPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napayienabHOTO
MIPOEKTUPOBAHHSI.
N306paxkenne pa3HbIX
(buryp B mapamuienbHON
MIPOCKIIHH




28

IlenTpanbHas npoeKLus.
VY01 ¢ COHANpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amauy Ha I0Ka3aTEIbCTBO
U HCCIIeIOBaHUE,
CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

[lonsTHs: mapamienbHOCTh
MPSAMON U TJIOCKOCTH B
npoctpaHctse. [Ipu3nak
MapaJUIEIbHOCTH NPSIMOU U
miockocTu. CBolicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomerpuueckue 3anaun Ha
BBIUMCIICHUE U
JI0Ka3aTeJIbCTBO,
CBSI3aHHEBIE C
MapaIETbHOCTHIO TPSIMBIX
M TUIOCKOCTEH B
MPOCTPAHCTBE




32

[TocTtpoeHue ceuenus,
MPOXOASIIETO Yepe3
JTAHHYIO MPSIMYIO Ha
YyepTeke U MapauieIbHOro
Ipyrou npsamoi. Pacuér
OTHOLUEHUH

33

[TapannensHas npoekuus,
IIPUMEHEHUE IS
IIOCTPOEHHUS CEYEHUN KyOa
U napajuieenunena.
CsaoiicTBa
napajuiesienunena u
IIPU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napajieIbHOCTH
JIBYX TIJIOCKOCTEH

35

Teopema o
MapajyieIbHOCTH U
€MHCTBEHHOCTH
TJTOCKOCTH, MPOXOSIIEH
yepes3 TOUKY, He
MPUHAJICKAILYIO TAHHON
MIJIOCKOCTH U CIIEJICTBUSI U3
HEeE




36

CaolicTBa napamuienbHbIX
IIJIOCKOCTEM: O
MapajuieTbHOCTH PSIMBIX
MepeceveHus Ipu
MEePECECYCHUH ABYX
MapajuieIbHbIX IIJIOCKOCTEN
TpEThEN

37

CaolicTBa napajuieIbHbIX
IJIOCKOCTEH: 00 0Tpe3Kkax
apajuieIbHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
rmapajuieIbHbIMU
MIOCKOCTSIMH,, O
IIEPECEUECHUH IPSIMOU €
IBYMs IapajieabHbIMU
TUIOCKOCTSIMU

38

[ToBTOpeHue: Teopema
[Mugaropa Ha miaockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA




40

CaoiicTBa Kyb6a u
MPSIMOYTOJIBHOTO
napaJiesienumnea

41

Brraucnenue aiuH
OTPE3KOB B KyOe U
MPSIMOYTOJIbBHOM

MapajieenuIes1e

42

[lepnenuKyIsIpHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3nax
NEPIEHUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH

43

[IepnieH IUKYIAPHOCTD
MIPSIMOM U TNIOCKOCTH.
IIpusnax
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

44

Teopema 0 CylecTBOBaHUU
Y €JUHCTBEHHOCTHU
MPSAMOH, POXOIAILEN
yepe3 TOUKY MPOCTPAHCTBA
Y NEPIEHANKYIISPHOHN K
MJI0CKOCTH




45

Ilnockoctu n
MEPIEHIUKYIAPHBIE UM
HpHMBIe B MHOFOI‘paHHI/IKaX

46

IImockoctu u
MepIEHIUKYISIPHBIE UM
MPSIMBIE B MHOTOTPaHHHKAX

47

[lepnenaukymnsap u
HakJoHHas. [Toctpoenne
MEPIECHINKYIIAPA U3 TOUKH

Ha IpsAMyro

48

[lepnenpukymnsap u
HaksIoHHas. [locTtpoenne
MEPIEHIUKYIIAPA U3 TOUKH

Ha MpsMYIO

49

Teopema o Tpéx
NepHeHIuKyapax (mpsmas
u oOpartHast)

50

Teopema o Tpéx
MepHeHIuKyspax (mpsmas
u oOpatHasi)

51

Yron mexny
CKPENTUBAIOIIMHUCS
MPSIMBIMA




52

[Touck neprieHIMKyASTPHBIX
MPSIMBIX C IOMOIIBIO
MePHEHIUKYISIPHBIX
IUIOCKOCTEH

53

OpTtoronaiibHoe
MIPOCKTHPOBAHKE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MIAPaMU/IbI C IIOMOIIIBIO
OpPTOTOHAJIBLHOM MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHON
nmupaMubl C MIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[InmockocTn cummeTpuil B
MHOTOTpaHHUKaX




57

IIpu3nak
NEPIEHUKYISIPHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIECTBUE CUMMETPUU

58

IIpaBunbpHbBIE
MHOI'OrpaHHUKH. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

59

IIpaBunbHBIE
MHOI'OrpaHHUKHU. Pacuér
pacCTOAHUM OT TOYKH 10
IIJIOCKOCTH

60

CrniocoObl OMyCTUTH
NEePICHIUKYIISPHL:
CUMMCETpPUA, CABUT TOYKU
10 TapAJUIEIBHON MPSAMOM

61

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHuI

62

KonTponbhas padbota
"B3zanMHOe pacronoxeHue
NPSIMBIX U IJIOCKOCTEN B
npocTpaHcTae”




63

[ToBTOpEHME: yroy MexLy
IIpsAMBIMHA HaA IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYroJbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHUE: yroy MexIy
CKPELIMBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65

FGOMeTpI/I‘leCKI/IC MCTOABI
BBIUHUCIICHUS yIJIa MCXKIY
IIpsAMbIMU B
MHOT'OrpaHHUKax

66

JIByrpaHHBIN yTOJI.
CBOICTBO TMHEHHBIX YITIOB

JIBYTPAaHHOT'O yIiia

67

[IepnenukynsapHsie
miockoct. CBolicTBa
B3aHUMHO
TePIEH UK YISIPHBIX
IUIOCKOCTEH




68

IIpu3nak
MePHEHIUKYISIPHOCTH
IIJIOCKOCTEH; TeopemMa o
NPSAMON MepeceyeHus IByX
IUIOCKOCTEH
MEePIEeHANKYIISIPHBIX
TpeThEH MIOCKOCTU

69

[IpsiMoyTronbHBIA
napasiesnenunes; Kyo;
U3MEpEeHus, CBOMCTBA
IPSIMOYTOJIBHOTO
napajuesenumnena

70

Teopema o nuaroHanu
MPSAMOYTOJIBHOTO
rapajienenuIena u
CJICJICTBHE U3 HEE

71

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U
TUTOCKOCTH

72

IToBTOpEHME:
CKPEIIHBAIOIINECS
MpsIMBIE, MapaJUIeIIbHbIC
IIJIOCKOCTH B CTaHAAPTHBIX
MHOT'OrpaHHUKax




73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIMBAIOIIUMUCS
MPSIMBIMU B TTPOCTHIX
CUTYAaIHSIX

74

PaccrosiHue oT TOUKH 10
INUIOCKOCTH, PACCTOSAHUEC OT
HpﬂMOﬁ J0 IINIOCKOCTH

75

Beruucnenue paccrosHun
MEXIY
CKpELIUBAIOIIMMUCS
MPSAAMBIMU C TIOMOIIBIO
NEePIEHIUKYIISPHON
IIJIOCKOCTH

76

Tpéxrpannsiii yrou,
HEPABEHCTBA JJIA
TPEXTPAHHBIX YIJIOB.
Teopema IIudaropa,
TEOpPEMBbI KOCHHYCOB U
CUHYCOB JUJISl TPEXTPAHHOTO

yria




7

DneMeHTHI chepruiecKoit
T€OMETPHH: TeOe3NUECKUE
JMHUM Ha 3emiie

78

KonrponsHas pabora
"Yrisl u pacctosHus"

79

CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuna. Bunbl
nupamu. [IpaBunbHas
nupamuaa

81

[Ipusma. [Ipsamas u
HAaKJIOHHAs [TPU3MBI.
IIpaBunbHas npusma

82

[IpssMoit napaynenenunen,
MIPSIMOYTOJIBHBIN
napajuienenunena, Kyo

83

Beimykiisie
MHOI'OIpaHHUKHU. TeopeMa
Ditnepa




Beimykiisie
MHOI'OIpaHHUKHU. TeopeMa

84 Diinepa. [IpaBribHBIC U
MIOJTYTIPABHIILHBIE
MHOTOTPaHHUKHU

85 KonrponsHas pabora
"MHororpaHHuku"
[TonsiTue BexkTOpa Ha

86 TUIOCKOCTH H B
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuiio napamenenunena

90 YMHOXEHUE BEKTOpa Ha
YHCII0
Pasnosxenne BekTopa 1o

o1 0a3ucy TpEX BEKTOPOB, HE
JIe)KAIKX B OJTHOU
TUIOCKOCTH

92 CkalisipHOE TIPOU3BEICHUE

03 Brruucnenue yria Mexuy

BCKTOPAaMH B IIPOCTPAHCTBE




94 [Ipocreiimne 3anauu ¢ 1
BEKTOpaMH

95 [Ipocreiimue 3aga4uu ¢ 1
BEKTOpaMH

96 [Ipocreiimue 3aga4u ¢ 1
BEKTOpaMH

97 [Ipocreiimue 3anaum ¢ 1
BEKTOpaMH

98 O06001menue u ) 1
CHCTEMATHU3AIH 3HAHWUI

99 O06001menue u ) 1
CHCTEMAaTH3allHs 3HAHUHI

100 HroroBast KOHTpONIbHAS 1
paborta

101 HroroBast KOHTpONIbHAS 1
pabota

102 O0006111eH1E U ) 1
CHCTEMATHU3AIHS 3HAHUI

OBHIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

HOBTOpeHI/Ie TEMBI

"KoopauHaTsl BEKTOpa Ha

TUIOCKOCTH H B
npocrpancrae”

SIKnacc (yaklass.ru)

[ToBTOpEHUE TEMBI
"CkaysipHoe

IIPOU3BEICHNE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
nmpocTpaHcTae”

[ToBTOpEHME TEMBI
"YpaBHEeHHE MIPSIMON,
MPOXOJSIIEH Yepes3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTpE3Kax



https://www.yaklass.ru/?ysclid=m0nrnzfykt430143970

YpaBHEHHUE IUIOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTPE3Kax

Bexropnoe
IIPOU3BEICHUE

JInHeliHbIe HEPABEHCTRA,
JINHENHOE
MIpOrpaMMHUpPOBaHUE

JInneliHbIE HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMHUPOBAHUE

10

ABanutnyeckue METONEI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

ABanutnyeckue METONEI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOTpaHHUKAaX

12

®dopmyia pacCTOSHUS OT
TOYKH J10 TUNIOCKOCTH B
KOOpJMHATax




13

Haxoxnenue paccrossHuit
OT TOYKH JI0 IJIOCKOCTH B
KyOe

14

Haxoxnenue paccrosHuit
OT TOYKH J0 INIOCKOCTH B
IIPaBUJILHON TUPAMUEC

15

KontponbHas pabora
"AHaTUuTU4YECKas
reomerpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

17

Ceuenus
MHOTOTPAaHHUKOB: METO]]
CIIENOB

18

Ceuenus
MHOFOFpaHHI/IKOBI
CTaH)IapTHBIe IIJIOCKOCTH,
HepecequHﬂ HpSIMI)IX nu
TIOCKOCTEH




19

[TapamienpHble IpsIMBIE U
IUIOCKOCTH:
HapajuIelIbHbIE CEUCHHUS

20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: PACUET
OTHOIIEHUI

21

HapaJ'IJ'ICJ'ILHLIe IIPpsAMBIC U
IINIOCKOCTH: YTJIbI MCKIAY
CKpCIIUBAOIIUMHUCA
IpsAMBIMHA

22

IlepnenqukynsapHsie
MPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE TIapbl
MIEPIEHUKYISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

23

[lepnenukynsapHsie
MPSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
MEePIEHIUKYIISIPAX




24

[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOTOTPaHHUKAX

25

[ToBTOpenue: onaau
MHOTOYTOJIbHUKOB,
dbopMyIIbI 1S TTOMIAACH,
COOOpaKEeHHS TIOT00MS

26

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB,
(dbopMyIIBI TS TLTOMIAACH,
COOOpaKeHHsI TIOTOOMS

27

[ToBTOpeHue: miomam
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIOMIACH,
COO0OpakeHHsI MOA00MS




28

IImomanm ceueHuit
MHOT'OTPaHHUKOB:
TIJIOIIA I TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
COOOpaKeHHSI TIOTOOMS

29

IImomanu ceuennii
MHOI'OTPaHHUKOB:
IIJIOIIAIU ITIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKCHHSI TOA00MS

30

KonTponbnas padora
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

O0BéM Tema. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

32

3anaun 00 yABOCHUH
KyOa, 0 KBajgpaType Kyoa;
O TPUCEKIINH yTIa




33

CrepeomMeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napaJuiesenumesa

34

[Ipuxnagueie 3a1a4uu,
CBSI3aHHEBIE C
BBIYHMCIECHUEM 00BEMA
MPSIMOYTOJIBHOTO
napajiesnenuneana

35

O0BEM npsAMOI TIPU3MBI

36

Crepeomerpuueckue
3a/1a4u, CBA3aHHBIE C
BbIUUCIIEHEM 00BEMOB
MIPSAMOM IIPU3MBI

37

[Tpuknanueie 3ana4m,
CBSI3aHHBIE C 00BEMOM
MPSAIMOM TPU3MBI




38

Brrunciienne 006EMOB
TEeJI C IIOMOIILIO
OIPEIEIIEHHOTO
unaterpaia. O0bEM
HaKJIOHHOH TPHU3MBbI

39

Brrunciienne 006EMOB
TEN C IIOMOILBIO
OIPEIEIEHHOTO
unterpana. O6bém
MTUPaAMU/IBI

40

®opmyna oobEma
nupamupl. OTHOILICHHE
00bEMOB TUPaMUJ C
00IIKM YTiIoM

41

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJ C
00IIKM YIiIoM

42

CrepeomeTrpuueckue
3a/1a4u, CBA3aHHBIE C
00bEMaMH HAKIIOHHOM
MIPU3MBI

43

Crepeomerpuueckue
3a71a4M, CBSI3aHHBIE C
o0BEMaMH MUPaMUIbI




44

[Ipukiiaguele 3aga4u 1o
teme "OO0BEMEI TEn",
CBSI3aHHBIC C 00BEMOM
HaKJIOHHOH TPHU3MBbI

45

[Ipukiiaguelie 3aga4u 1o
teme "OOBEMEI TET",
CBSI3aHHBIC C 00BEMOM
T PAMH/TBI

46

[Tpumenenne 00BHEMOB.
Beruucnenue paccrosHus
70 IIJIOCKOCTH

47

KonTtponbHas pabora
"O6BEM MHOTOTpaHHUKA"

48

[unueapuaeckas
MTOBEPXHOCTb,
oOpasyromue
LUAJIMHIPUYECKOU
MTOBEPXHOCTU

49

Humuuap. Hpamoi
KpYroBOM LAJIAHJIP.
[lmomaae MoBepXHOCTH
UUATUHIpPA




50

Konnueckas
IMOBEPXHOCTb,

o0pa3yroIire KOHUIeCKOn

noBepxHocTU. KoHyc

51

Ceuenue koHyca
IUIOCKOCTBIO,

MapaieabHOM MJIOCKOCTH

OCHOBaHUA

52

Ycey€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITnowane OOKOBOMI
MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

54

IImomanes OOKOBOI
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

55

CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTelbCTBO U
BBIYMCJICHHE,
MOCTPOEHUEM CEUEHU I
LWIMHAPA, KOHYyca




56

CrepeomMeTrpuueckue
3a7a4y Ha
J0Ka3aTeIbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM CEYECHUI
ITMH]PA, KOHYyCa

57

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C [IUJIUHIPOM

58

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C IJIMHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
1apa ¢ MmIoCKOCThIO.
Kacanwue mapa u cdepsl
MJI0CKOCTRIO. Bua n
n300pakeHue napa

61

Ilepeceuenue cepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanue mapa u chepst
MIOCKOCTRIO. Bum n
n300paxkeHue mapa




62

YpaBueHue cepsl.
[Tnomane chepst u eé
yacTen

63

Cummerpus chepsl u
mapa

64

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC
co cepoit u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIUUCIICHUE, CBA3aHHBIC
co ctepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

66

[MpuknagHele 3a1a4mn,
CBsI3aHHBIE CO chepoit u
IapoM




67

IToBTOpEHME:
OKPY>KHOCTb Ha
IJIOCKOCTH, BBIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHbIE 1101001

68

Pazanunsie koMOMHAIIMN
TEJ BpaIlCHHUS 1
MHOT'OTPaHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3amaun o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

71

KonTtponbHas pabora
"Tena n NOBEPXHOCTH
BpaieHus"

72

O0BEM muIMHpA.
Teopema 06 00bpEME
MPSIMOTO LUJIHH]IpA




73

Brrunciienne 006EMOB
TEeJI C IIOMOIILIO
OIPEIEIIEHHOTO
unaterpaia. O0bEM
KOHYyca

74

[Inomanu 60koBOM U
IIOJTHOW ITOBEPXHOCTH
KOHyca

75

CrepeomMeTrpuueckue
3a/1a4M, CBA3aHHBIE C
BBIUNCIIEHHEM 00HLEMOB
UIHH/PA, KOHyCa

76

[IpukitagHblie 3ana4m no
teMe "O0bEMBI U
IIJIOIIA M TOBEPXHOCTEN

Ten"

77

OO6béM 11apa 1 LapoBOro
cektopa. Teopema 00
o0béme mapa. [lnomans
cdepsl.
CrepeomeTrpuueckue
3aJlauu, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB
apa, mapoBoro
CerMEHTa U MapOBOTO
CEeKTOpa




78

[IpukiaaHbIie 3a1a49M 110
teme "OO0BEMEBI TET",
CBSI3aHHBIC C 00BEMOM
apa v Iioajbio
cdepsl. CooTHOMIECHUS
MEXTy TUIOIIAIMU
IMOBEPXHOCTEN U
00BbEMaMH MMOTOOHBIX TEII

79

ITomoOuEbIe Tena B
MIPOCTPAHCTBE.
W3menenne o0bEMa pu
mojoouu.
CrepeomeTrpuueckue
3aJla4d, CBSI3aHHEIC C
BBIUHCIICHHEM 00BEMOB
TEJ U IIoIaaAeh
IIOBEPXHOCTEU

80

KonTponbhas padota
"I[nomaay MoBEpXHOCTH
1 00BEMBI KPYTIIBIX Ted"




81

JIBH>KEHUS POCTPAHCTBA.
OTtobpaxeHwusl.
JIBU>KeHUs U PaBEHCTBO
¢uryp. O6mmme cBoiCcTBa
JIBUKCHUHU

82

Bunab! nBukeHuin:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJbHasl CHMMETpUS,
3epKaJlbHasi CAMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOM

83

[TpeoOpazoBanmst
nono6us. [Ipsamas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/IC 3aJa4uun
Ha MPUMCHCHUEC
JABUMKCHU S

85

KonTtponbHas pabora
"BexTops! B
npocTpaHcTae”




86

O6o06mraromiee
noBropenue 11 nonstuit
1 METOJI0B Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HAHUM:
"[TapayienbHOCTD
MPSIMBIX U MJIOCKOCTEN B
npocrpancrae”

87

Oo6o61aromiee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATH3aIUs
3HaHui: "BekTopsl B
npocrpaHcree”

88

Oo6o0maromee
noBtopenue 11 nmonaruit
U METOJOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUA
3HaHui: "BekTopsl B
pocTpaHcTBe"




89

O6o06mraromiee
noBropenue 11 nonstuit
Y METOJ/IOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "O6beM
MHOTOIpaHHUKa"

90

Oo6o61aromiee
noBtopenue 11 nmonaruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHui: "O0beM
MHOroOrpaHHuka"

91

Ob6o061maroniee
nostopenue 11 monaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aus
sHaHu: "[lnomann
MOBEPXHOCTU U 00BEMBI
KpyrJbix ten"




92

Ob6o61matomiee
noBtopenue 11 nmonaruit
U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIs
3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIibIX Ten"

93

HrtoroBas KOHTpoOJIbHAS
pabora

94

HrtoroBas KOHTpoOJIbHAS
pabora

95

IToBTOpenue, 0600IIEHNE
Y CHCTEMaTH3aLus
3HAHUU

96

Hcropus passutus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI




97

Hcropus passutus
CTEpPEOMETPUH KaK HAyK1
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT U1

98

Uctopust pazButus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pazsutus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH




100

Hcropus passutus
CTEpPEOMETPUH KaK HAyK1
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
MHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT U1

101

Uctopust pazButus
CTEPEOMETPUH KaK HAyKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

102

Hcropus pazsutus
CTEPEOMETPUH KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

['eometpus 10-11 knacc. JI.C. Atanacsu B.®. byry3os C.b. Kagomues JI.C.

Kucenéra O.I'. [Toznnsik uzz. "l[Ipoceemenue”

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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