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HOACHUTEJBHASA 3AIIMCKA

['eometpusi siBnsieTcss OJHUM U3 0a30BbIX KypCOB Ha YPOBHE CpPEIHEro OOLIEro
0o0pa3oBaHusl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3YYEHHMs JUCLUUIUIMH €CTECTBEHHO-
Hay4YHOW HAIpPaBIEHHOCTH M NPEIMETOB I'yMaHUTapHOro Hukia. IlockosbKy joruyeckoe
MBIIJICHHE, (opMHpyemMoe TMpH H3y4yeHUH OOYUYaIOIMMUCS TMOHSITHHHBIX OCHOB
r€OMETpUHU, TMpPHU JOKA3aTeIbCTBE TEOPEM U IOCTPOCHUU LEMOYKUA JIOTMYECKHUX
YTBEPKJICHUN MPU PEHICHUH T€OMETPUYECKUX 3a]ad, YMEHHE BBIABUTATh U OMPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PELIEHUH 3a/1ad €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Lens ocBoeHMs TporpamMmbl yueOHOTro Kypcea «['eomerpusi» Ha yriyOiaEéHHOM ypOBHE
— pa3BUTHUE WHIUBUYAIBHBIX CIIOCOOHOCTEW 00yYarolMXCsl NMPU U3yYEHUU T'€OMETPHH,
KaK COCTaBJfIONIEH mpeAMeTHOM obOmactu «Marematuka W HMH(POpPMATHKa» Yepes
obecriedeHUEe BO3MOXKHOCTH TMPUOOPETEHUST U  HCIOJIL30BaHUS 0oyiee  TIIyOOKHX
F€OMETPUYECKUX 3HAHMM M JIEUCTBUM, CIEHU(PUUYHBIX T€OMETPUHU, U HEOOXOIUMBIX IS
YCIIEITHOTO  MPO(ECCUOHANBHOIO  00pa3oBaHMs, CBSI3aHHOTO C  HCIOJb30BaHUEM
MAaTE€MAaTHKHU.

[IpuopureTHpIMU  3aJayaMu  Kypca TIE€OMETpHMM Ha YINIyOJEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclUIMpeHHe TPEJCTAaBICHUA O TE€OMETPUM KaK YacTh MHPOBOM KYJIbTYphl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE NPEACTABIECHUS O MPOCTPAHCTBEHHBIX (PUIypax KaK O BaKHEUIIUX
MaTE€MaTUYECKUX MOJENSIX, IO3BOJIIOIIMX OINUChIBaTh M HM3ydaTh pas3HbIE SBICHUS
OKPYXAIOIIEro MHUpa, 3HAHWE MOHATUHHOrO ammapara mo pasgeny «CrepeoMeTpus»
y4eOHOTO Kypca Ir€OMETPHH;

(opMupoBaHHE YMEHMs BIIAJETh OCHOBHBIMHM MOHSATHSIMH O IPOCTPAHCTBEHHBIX
durypax M HX OCHOBHBIMM CBOWCTBaMH, 3HAHHE TeopeM, (OpMyIT M YMEHUE uX
MPUMEHATh, YMEHUS JI0Ka3blBaThb TEOPEMbl W HAXOJIWUTh HECTAHIAPTHBIE CIOCOOBI
penieHus 3aay;

(opMupOBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEXKaxX, MOJEISAX U B pEalbHOM MHUPE
MHOTOIPAHHMKH U TEJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMHpOBaHWE TMOHHMMAHHUS  BO3MOXHOCTHM  AKCHOMAaTUYECKOrO0  MOCTPOECHUS
MaTeMaTUYeCKUX Teopui, (OPMHUPOBAHHE TMOHMMAHUS POJIM AKCUOMATHKU TIpH
IIPOBEJICHUH PACCYX IECHUN;

(dopMupoBaHre yMEHUS BIIaJETh METOIaMH JI0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS,
YMEHUS HMX NPUMEHSTb, INPOBOJAUTH [OKA3aTEJIbHBIE PACCYKIECHHUA B XOJE PELICHUs
CTEPEOMETPUYECKUX 3aJlad W 3a/ad C MPAKTUUYECKUM cojepkaHueM, (HopMHpOBaHUE
MPEACTABICHUS] O HEOOXOAMMOCTU JOKA3aTeNbCTB MPU OOOCHOBAHMM MAaTEMaTUYECKHUX
YTBEPKJICHUM U POJIM AKCHOMATHUKH B IIPOBEJIEHUH JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, T03HaBaTeIbHOM aKTUBHOCTH, MUCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUIECHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;



(dopMupoBaHre (yHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUH: YMEHHS
pacrno3HaBaTh MPOSIBICHUS T€OMETPHUUECKUX TMOHATHUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaJIbHBIX JKU3HEHHBIX CHUTyalUsX M IpPU HU3YYEHUU JPYTUX YYEOHBIX IPEAMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEW U 3aKOHOMEPHOCTEH, MOJEINPOBAHUS pEabHBIX CHUTYallMi,
MCCIIEIOBAHUS IOCTPOEHHBIX MOJIEJIEH, HHTEPIPETALH [TOJTyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJEpKATEIbHBIMU JTUHUSAMHU ydeOHoro Kypca «['eomerpusi» B 10-11
KJ1accax ABISAIOTCS: «lIpsiMble M INIOCKOCTH B MPOCTpPaHCTBEY, «MHOrorpanHukm», «Tena
BpallleHus», «BEKTOpbI U KOOPAMHATHI B IPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YyMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU TI€OMETPUM Ha yriayOnéHHoM ypoBHe o0yuyeHus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEp>KaTeNbHBIM JUHHUSAM y4eOHOro Kypca, a
dbopMUpOBaHHE JIOTMYECKUX YMEHHM paclpeAenseTcss HEe TOJIbKO IO COAEpKaTeIbHBIM
JUHUSAM, HO W 1o rojgam oOydenus. CoxpepkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
npeIMeTHbIM  pe3yibTaram  ocBoeHusi  dDenepanpHoil  pabouell  mporpammsl,
pacnpenenEéHHbIM 110 rojilaM 00y4YeHHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, IPUHIUITMAIBHBIM BOIIPOCaM 00yyaromuecs o0pamaiuch HEOAHOKPATHO. DTO
[IO3BOJISIET OpPraHU30BaTh OBJIAJEHUE TE€OMETPUYECKHUMH IOHATHSAMM M HaBbIKaMU
MOCJIEAOBATEIBHO U IOCTYHATENbHO, C COOJIOACHUEM IPHUHIMUIA MPEEMCTBEHHOCTH, a
HOBBIE 3HaHUS BKIOYaTh B OOMIYI0O CHUCTEMY TI€OMETPUYECKUX MPEACTABICHUIN
0oOy4JaronIuxcsi, pacupss U yriyossas e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexoa K U3y4EHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3iath yciuoBus Uil auddepeHnranuy o0ydeHus, MOCTPOSHUST UHIUBUIYaTbHBIX
oOpa3oBaTeNbHBIX MPOrpaMM, OOECHEUUTh YIIIyOJIEHHOE W3YyYEHHUE TEOMETPUU Kak
COCTaBJISAIOIIEH yueOHoro npeamera «MartemaTukay;

MOATOTOBUTh OOYYAIOIIMXCA K MPOAODKCHUI0 U3YYEHUS MATEMAaTUKH C Y4ETOM
BbIOOpa Oyayiei mnpodeccuu, obecreunBas MTPEEMCTBEHHOCTh MEXIYy OOUUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro xypca «l'eomerpusi» Ha yriiyOJ€HHOM YpOBHE OTBOJUTCS
204 ygaca: B 10 xnacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJICITIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe  pacnosiokeHrne  NpsAMBIX B NPOCTPAHCTBE:  IIEPECEKarOIIHeEcs,
napajulejIbHble U CKpeluBaromuecs npsmelie. lIpu3Hakyu CKpemuBaromuxcs IpsAMBIX.
ITapannenbHOCTh NPSAMBIX U IUIOCKOCTEM B IIPOCTPAHCTBE: IApajUIC/IbHBIE IPSAMBIE B
IIPOCTPAHCTBE, MAPAIEIBHOCT TPEX NPSAMBIX, MApaUICIBHOCTh INPSAMOW U IUIOCKOCTH.
[lapannensHoe M LEHTPadbHOE MPOEKTUpPOBaHME, HU300paxeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapayUIeNbHOTO MpoeKTupoBaHus. M3o0paxenue ¢uryp B mNapajieqbHOU
IIPOCKIMHU. YTIJIBI C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXAY IpAMBIMU B
npocTpa”cTBe. llapamienbHOCTh IIOCKOCTEW: IapajljiebHbIE IUIOCKOCTH, CBOWCTBA
napajuielbHbIX IJI0ocKocTed. IIpocTeiiimme mpocTpaHCTBEHHBbIE (QUIYpPhl HA IUIOCKOCTH:
TETPadAP, MAPAIIIEIENUIIET, TOCTPOCHUE CEUEHU .

[leprieHAUKYISPHOCTh MPSIMOM M INIOCKOCTH: TNEPHEHAUKYISPHBIE MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIC NApaJUICIbHbIE W NEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTH MPSMOU U IIJIOCKOCTH, TEOpEMa O MPSIMOM NEPHEHIUKYIAPHON
IJIOCKOCTA.  OpTOTOHAIBHOE  MNpPOEKTUpOBaHue. [leprneHauKylssp ©  HAKIOHHBIE:
PacCTOSIHUE OT TOYKU IO IUIOCKOCTH, PACCTOSHHUE OT MPSMOW 10 IUIOCKOCTH, NMPOEKIUS
burypsl Ha IIJIOCKOCTb. IleprieHIUKYIISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o0 TpEX NepneHIUKYJIIsIpax.

Yrael B NMPOCTPAHCTBE: Yrojl MEXAY NPSIMOM U IUIOCKOCTBIO, JBYTPAHHBIA YTOJI,
JMHEWHBIA YTrOJI IBYTPaHHOTO yriyia. TpéXrpaHHbli M MHOTOrpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOWMCTBa IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buapsl MHOrOrpaHHHMKOB, pa3BEpTka MHOTOrpaHHuka. [Ipusma: N-yronpHas npusma,
npsiMas Y HAaKJIOHHAasg TMpU3Mbl, OOKOBas W TIOJIHAs TMOBEPXHOCTb IMPU3MBI.
[Tapannenenunen, NpaMOYTrOJdbHBIN NapajuiesienuIea U ero cBorMcrea. Kparuaimme nytu
Ha T[IOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBEHHass Teopema
[Mugaropa. [Mupamupa: n-yroiapHas nupamMuaa, NpaBUIbHAs W yCEUEHHAs MUPaMUIBL.
CpoiictBa péOep U OOKOBBIX TIpaHell NpaBWIbHOW mnupaMuabl. [IpaBuiibHbBIE
MHOTOTPAaHHMKU: MPABUJIbHASA MPU3Ma U MPABUIIbHASA IUPAMUIA, IPABUJIbHAS TPEYTOJIbHAS
nupaMuja W TOpaBWIBHBIA — TeTpadap, KyO. IlpencraBnenne o  OpaBUIBHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, NJOAEKAd AP U UKOCAIP.

Boruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yruibl. [lmomans
OOKOBOW MOBEPXHOCTU M TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIONIAJb OCHOBaHUMH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
ITIOBEPXHOCTH IIPAaBUJIBHOW IMUPAMUJIBI, TEOPEMA O TUIOIAAN YCEYEHHON TMPAMUIBI.



CummMeTpus B IPOCTPAHCTBE. DJIEMEHTbl CHMMETPUU MPABWIHHBIX MHOTOIPAHHUKOB.
CumMeTpus B MPaBUILHOM MHOTOTPaHHUKE: CUMMETpUS Mapaijieienuieia, CAMMETPHS
MPaBWIbHBIX TPU3M, CAMMETPUS TPABUJILHON MTUPAMU/IBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE U MPOTUBOIIOJIO0KHO HAITPABICHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. J[€MCTBUS ¢ BEKTOPAMU: CIIOKEHHE M BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKUX BEKTOPOB, YMHOXE€HHME BEKTOpa Ha 4uciio. CBOWCTBA CIIOKEHHUS BEKTOPOB.
CBolicTBa YMHOXKEHHUA BeKTOpa Ha uuciio. [loHsTHEe KOMIUTaHapHbIE BEKTOpHI. IIpr3Hak
KOMIUJIAHAPHOCTU TPEX BEKTOpOB. IIpaBuno mapamnenenunena. Teopema o0 pasiioKeHUU
BEKTOpa MO TPEM HEKOMIUIAHApHBIM BeKTOpam. [IpsiMOyrosnbHas cucteMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXAYy KOOpPAMHATAMH BEKTOpa U
KOOpJMHATaMU TOUYEK. YTOJ MEXIy BekTopaMu. CKaJsIpHOE MPOU3BEACHNE BEKTOPOB.

11 KJIACC

Tesa Bpamenus

[ToHsTHS: UMAMHIPUYECKAs] MOBEPXHOCTh, KOHUUYECKAs MOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3yrolue noBepxuocteil. Tena BpameHus: TUIMHAP, KOHYC, YCEUEHHBIN
KOHyC, cdepa, map. BzaummHoe pacnonoxeHue cdepbl M IJIOCKOCTH, KacaTeabHas
IJIOCKOCTh K cepe. M300pakeHne Ten BpallleHus Ha TUIOCKOCTU. Pa3BépTka HMIMHIpa U
koHyca. CuMMeTpus cepsl U mapa.

O06bEéM. OcHOBHBIE CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napauienenuneaa u cieactsus u3 He€. O0bEM NpsIMON U HAKJIOHHOW MPU3MbIL, HHIIMHAIPA,
nupamMubl 1 Konyca. O0BbEM mapa v IapoBOro CErMEHTA.

KomOuHanuu Ten BpamieHuss 1 MHOrorpaHHuKoB. [Ipu3ma, BnucaHHas B HUJIUHID,
onucaHHas okosio nuinHapa. [lepecedyenue ceprl u mapa c miockocteio. Kacanue mapa
u chepsbl MIOCKOCTHIO. [lOHATHE MHOTOTpaHHHMKA, OMHCAHHOTO OKOJO cdepbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHMK WJIHM TEJIO BPALLEHUS.

[1nomaae NOBEpXHOCTH LHMJIMHAPA, KOHYyca, Iyomaas chepsl u e€ yacteil. [logodue
B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, IUIONMIA/IEH MOBEPXHOCTEH MOJOOHBIX (uUryp.
[IpeoOpa3oBanue nogodusi, romoretusi. Pemenue 3aau Ha IOCKOCTU C UCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHne ceyeHM MHOTOIPAaHHUKOB W TEJ BpalICHUS: CEYEHUs UMIUHApA
(mapayuienbHO Y MEPIEHAUKYJISIPHO OCH), CeUeHUsI KoHyca (TapajuiesibHble OCHOBAHUIO U
MIPOXOJSIINE Yepe3 BEPIUMHY), CEYEHHMS LIapa, METOJbl IOCTPOEHUS CEYEHUW: METOJ
CJIEJIOB, METOJI BHYTPEHHETO TPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEHN TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepanuu Haja BeKTOpamMHu. BeKTOpHOE YMHOMXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXEHMs. [IpsMoyronpHas cucreMa KOOpAHWHAT B
npoctpanctBe. Koopaunatel BekTopa. Paznokenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3a]au.

JIBUKeHUs] B IPOCTPAHCTBE



JIBmxenus mpoctpanctBa. Orobpaxenus. J[BuxeHuss u paBeHCTBO ¢uryp. Obmue
CBOMCTBA JBWJKCHHMW. BuWIbl ABWKEHHN: DApaUICNIbHBIA IIEPEHOC, LEHTPAIbHAS
CUMMETpHS, 3€pKallbHas CUMMETpPHs, MOBOPOT BOKpyr mpsimoil. IIpeoOpazoBanus
nono6us. [psmas u cepa Ditnepa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH OOydYaromerocss Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJICHa POCCHUUCKOTrO OOIIecTBa, MPEACTAaBICHHE O MaTeMaTUYECKUX
OCHOBaX (D)YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHUU, MPOLEAYpP T'PakIaHCKOIO
oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJICMCTBOBATH C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUHCKON TPaKIAHCKOW WICHTHUYHOCTH, YBAXKCHHUS K
IIPOLIJIOMY M HACTOAIIEMY POCCUHCKONM MaTE€MaTUKH, LEHHOCTHOE OTHOLIEHHE K
NOCTUKEHUSAM POCCHICKMX MaTEMaTHUKOB W POCCHUUCKON MaTeMaTHYECKOW IIKOJIBI,
MCIIOJIb30BAaHUE ITUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, c(hepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYyXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapoja, CHOPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO IIOBEICHUS, CBSA3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKECHUN HAyKW U JESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAasg O3CTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, peHIeHUH, pPACCYX IACHUH, BOCHPHUHUMYHUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c()OPMUPOBAHHOCTh YMEHHSI TNPUMEHATh MAaTEMATHYECKUE 3HAHUS B HMHTEpecax
3I0pOBOTro U 6e30macHOro o0pas3a )KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/10POBbIO
(3mopoBoe TMTaHWE, COAJAaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXa, peryJspHas
(¢u3nuecKkass aKTUBHOCTh), (PM3MUECKOE COBEPIIECHCTBOBAHUE MPU 3AHATUAX CIOPTUBHO-
03J0OPOBUTENBHOU ESTENBHOCTBIO;

6) TpynoBoe BocniMTaHue:

TFOTOBHOCTh K TpPYAY, OCO3HAHUE LIEHHOCTH TPYIOJIOOHUS, MHTEPEC K Pa3IUUYHbIM
chepam TmpodeccHOHATBHON  NEATEbHOCTH, CBS3aHHBIM C MaTeMaTUKoW u eé
MPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymie npodeccun u
peann30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHUIO M CaMOOOpPa30BaHHWIO HA TPOTSHKEHWW BCEU KU3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3a/lad MaTeMaTU4eCKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrH4YecKOoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, OHUMAHHWE BIMSHUS COIMAIbHO-
SKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW CpPEIbl, OCO3HAHUE



TJI00QJIPHOTO  XapakTepa JKOJIOTHUYECKHX MpoOJieM, OpUEHTalds Ha MPUMECHCHHE
MaTeMaTUYeCKNX 3HAHWW IS PEHICHHs 3adad B OOJAcTH OKpYKArOIIeH Cpensl,
MJIAHUPOBAHUE TMOCTYNKOB M OLICHKM MX BO3MOXKHBIX IOCHEACTBUM JJII OKPYKAIOIIEH
Cpebl,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAyKH U OOLIECTBEHHOUN MPAaKTUKH, MOHUMAHHE MAaTEeMaTUYECKOW HAyKHU Kak
chepbl YeIOBEUECKON JCATEILHOCTH, ATANOB €€ Pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS
[IMBWJIM3AlIUMA, OBJIAJICHUE SI3bIKOM MaTEeMaTUKH W MaTeMaTHYECKOW KYJbTYpOu Kak
CPEACTBOM  TMO3HAHUS  MHUDA, TOTOBHOCTH OCYILIECTBIISITh MPOCKTHYIO u
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXIy TMOHATUSAMH, (OPMYJIUPOBATH OIpPEACICHUS TMOHITHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMKM, OCHOBAHUS sl 000OIIECHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATH, (HOPMYITUPOBAThH U MPEOOPa30BBIBATH CYK/ICHUS: YTBEPAUTEIbHbIE U
OTpHUIlaTEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOPEYHUS B
(dakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUAX, MpeJjiaratb KpUTEPUH JIJISl BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

Je1aTh BBIBOABI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTL CAMOCTOSATENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKUX  YTBEPIKICHUM
(npsiMble ¥ OT TMPOTHBHOTO), BHICTPAMBATh APTYMEHTAIIMIO, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BbIOMpATh Croco0 pelleHus y4eOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BeIOMpaTh Hanbosiee MOAXOIANIUNA C YUYETOM CAMOCTOSITEIHHO BBIJICICHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eHCTBUA:

WCIONB30BaTh  BOMPOCHI KaK  HCCIEIOBATENIbCKUM  WHCTPYMEHT MO3HAHWS,
(dhopMyIHpoBaTh BOIMPOCH], (UKCUPYIOIIUME MNPOTHBOpEUYHE, MPoOJIeMy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, HCCIIEIOBAaHUE IIO0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eckoro oObeKTa, SBIEHHUSA, IMpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO  (hOPMYJIMPOBATH OOOOIIEHUST W BBIBOABI 10 pe3ysibTaTaM
MPOBEEHHOTO HAOJIOICHHS, HCCIICIOBAHUS, OILIEHUBATh JOCTOBEPHOCTh IMOJYyUYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNI;



MPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTUE TMpolecca, a TakXKe BbIIBUTaTh
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISABIIATH Ae(DUIIUTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U
IJIs1 pELICHUs 3a7a4;

BbIOMpaTh WHGOPMAILMI0O M3 HCTOYHUKOB PA3UYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMALMIO DPA3NUYHBIX BHIOB U (opm
HpeACTaBICHUS;

CTPYKTYpUpOBaTh HH(GOpPMAIMIO, TPEACTaBIATh €€ B pa3iuyHbIX (dopmax,
WJUTIOCTPUPOBATH TpapUIeCcKH;

OLICHMBATh HAA&KHOCTh WH(GOPMALMK IO CaMOCTOSTENbHO CHOPMYINPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeiiCTBHSA

Oo0wmenne:

BOCIIpUHUMATh U (QOPMYJIUPOBATh CYXJIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U
HEeJISIMU OOILEHUSs, SICHO, TOYHO, TPAaMOTHO BBIpa)kaThb CBOIO TOUKY 3PEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY pEUIeHUs 3aJadd, KOMMEHTHPOBAThH
ITOJyYEHHBIA PE3yJIbTaT;

B XO0J€ OOCYXIEeHHus 3a/JaBaThb BOMIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
npo0JsieMbl, penraeMoM 3aJauM, BBICKA3bIBATh WJEH, HAlleJICHHbIE HA TOUCK pPEIICHHUS,
CONOCTABIIATh CBOM CYXKJEHHA C CYXICHHAMH JPYIMX YYaCTHUKOB JIMAJIOTa,
oOHapyXuUBaTh Pa3jIM4He€ M CXOJCTBO MO3ULHUN, B KOPPEKTHOW Qopme GopMylInpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

OPEACTaBIATh PE3YyJbTaThl PEIIECHUs 3aJadd, SKCIEPUMEHTA, HCCIEA0BaHUs,
MPOEKTa, CAMOCTOSTENILHO BhIOMPATh (hOpMAT BBICTYIIJICHUS C yUETOM 3ajJiad MpPe3eHTaluU
1 0COOEHHOCTEH ayTUTOPHUHU.

PerynsitTuBHble YHUBepCAJIbHbIE YUeOHbIE AeiiCTBUS

Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 3a]]a4H, BIOUPATh CIIOCOO PEIICHUS ¢ YUYETOM
UMECIOUIUXCS PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUMN ¢ y4€TOM HOBOM UH(POPMAIIUH.

CaMOKOHTPOJIb, JMOLMOHAJIbHBI NHTEJVIEKT:

BJIAJETh HaBBIKAMH II03HABATEILHOM pedIeKCHH KaK OCO3HAHHS COBEPIINACMBIX
NEUCTBUI W  MBICIUTEIIBHBIX TMPOIECCOB, UX PE3ylbTaTOB, BIAAECTh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yibTaTa pelieHus MaTeMaTU4eCKOM
3a7a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H, BHOCUTh
KOPPEKTUBBI B JICSATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJICHHBIX
OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pE3yJibTaTa ILEIW M YCIOBUSAM, OOBICHITH NPUYHUHBI
JOCTUKEHHSI UM HEIOCTIIKEHUSI PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOUTh OLIMOKY, AaBaTh
OILICHKY TIPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBUIYAIBHON paOOTHI
IpU pEIICHUN y4eOHBIX 3a7a4, IPUHUMATH [EJIb COBMECTHOU JeSITeIbHOCTH, TIIAHUPOBATh
OpraHu3allMI0 COBMECTHOM paloThl, pacnpenensTh BUIAbl padOT, JOroOBapUBATHCA,
00Cy>KIaTh MPOIIeCcC U pe3yabTaT paboThl, 00001IaTh MHCHHS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢dopMax paboTel (0OCYyXaeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» M UHBIE), BBHITIOIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH CBOU
ACUCTBUS C IPYTMMH 4YJ€HAMH KOMaH/bI, OIICHUBATh KA4eCTBO CBOETO BKJaaa B OOLIMii
MPOAYKT MO0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YHACTHUKAMH B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0yyaromuicst HAy4uTCs:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMH TOHSATHSIMU CTEPEOMETPUU TPU PEIICHUHU
3a]1a4 ¥ MIPOBEJICHUN MaTeMaTHIECKIX PACCYKICHUM;

e TPHUMEHITh AaKCHOMBI CTEPEOMETPHUH M CIEACTBHS M3 HHUX MpPH pEIICHUU
reOMETPUUYECKUX 3a/1a4;

e KjaccupuUUpPOBaTh B3aUMHOE pACIOJOKEHUE NPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IMJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATHSMHU, CBS3aHHBIMH C YIJIaMH B TPOCTPAHCTBE:
MEX]1y IPSIMBIMH B IPOCTPAHCTBE, MEXKY NPSIMOI U IJIOCKOCTHIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSAMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacro3HaBaThb OCHOBHBIE BUJbl MHOTOTPAaHHHUKOB (TpU3Ma, MUpaMUAA,
MPSIMOYTOJIHBIN Napaijiesienunen, Kyo);

e KJaccupUIUPOBATH MHOTOTPAHHUKH, BRIOMpAs OCHOBAHUS JJIs1 KJIACCU(PUKAIINH;

e CBOOOJHO OIEPUPOBATh MOHATHIMH, CBS3aHHBIMU C CEUEHHUEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

e BBHINONHATH TMapajieIbHOE, IICHTPATbHOE M OPTOTOHAIBHOE MPOEKTUPOBAHNE
(Guryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs (PUTYP HA TIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJIAMH, BBIMIOJIHATH
(BBIHOCHBIE) TJIOCKHME YEPTEX U M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y;

e BBIYHCIATH IUIONIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma, NHpaMUa),
Te€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmy,

e CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;

e CBOOOJHO OMNEpUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBITIOJHSATH ICUCTBUS HAJ] BEKTOPAMHU;



pemarp 3a7a4u Ha JOKa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLIEHUN U HAXOXKICHUE
F€OMETPUYECKUX BEJIWYMH, NPUMEHSAS W3BECTHBIE METOABl MNPHU PEUICHUU
MaTeMaTH4YECKHUX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
OPUMEHATh  NPOCTEMINME  MOpOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BIIEKAaTh, TPEeOOpa3OBbIBAaTh M  WHTEPIPETHPOBATH  HHPOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

NPUMEHSTh TOJYYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH U AHAJIU3UPOBATh
pealbHbIE CUTYalluW, INPUMEHATH HU3YYEHHBIE IIOHATHS B IIPOLECCE IOMCKA
penieHus MaTeMaTU4ecKH CQPOPMYJIHMPOBAHHOM MpPOOJEMBI, MOJEIUPOBATH
peanbHbIE CUTYyallUHd HA SI3bIKE TEOMETPHUH, HCCIIEN0BATh TOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IMOHATUW U TEOpeM, ammapara ajireopsl,
pelmarh MPAKTUYECKUE 3alaud, CBA3AHHBIE C HAXOXXICHUEM I'€OMETPUYECKUX
BEJINYMH;

MMETh Npe/ICTaBlIeHU 00 OCHOBHBIX 3Tanax pa3BUTHs F€OMETPUU KaK COCTABHOM
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca oOyyaromuiicss HAyquTCs:

CBOOOZIHO  ONEpUpOBATh MOHATHUAMH, CBSI3AHHBIMM C  LMAJIMHAPUYECKOH,
KOHUYECKOU U C(hepUUECKOI MOBEPXHOCTIMH, OOBSICHATH CIOCOOBI MOTYYEHUS;
ONEpUPOBaTh TMOHATUSAMH, CBSI3AHHBIMU C TEJIaMH BpAIICHUS: UUWIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrno3HaBaTh Teja BpalleHus (UWIMHApP, KOHYC, cdepa U 1ap) U OOBICHATH
CIOCOOBI MOTYYEHUS TE BPAILICHHUS;

KJIACCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(HEephl U MITIOCKOCTH;

BBIYMCIISTh BETUYHMHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TE€J BpalleHUs, 00bEMBI U
IUIOIIA I TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIIEHUsI, TEOMETPUUECKHUX TeJ
C IpUMEeHEHHEM (HOpMYIT;

CBOOOJHO ONEPUPOBATH TMOHSATUSMH, CBA3AHHBIMM C KOMOMHAUUSAMH TeJ
BpalllecHWss ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIOUCAaHHBIH B chepy u
OMHCaHHBIM OKOJO cdeprl, chepa, BnucaHHass B MHOTOTPAHHUK WM TEJO
BpalllCHUS;

BBIUMCIISATh COOTHOIIEHUS MEXAy IUIOMAAIMU TOBEPXHOCTEM U 00BbEMaMu
MMOJOOHBIX TEII,

U300pakaTh U3ydyaemble (PUTYpPHI, BHIMOJIHATH (BBIHOCHBIE) IIOCKUE YEPTEKHU U3
PUCYHKOB TPOCTBHIX OOBEMHBIX (UTYp: BHUJA CBEpPXy, COOKY, CHH3Y, CTPOHUTH
CEUEHHs TeJ BpalllCHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M  NPeoOpa3oBbIBaTh  MHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEICTABICHHYIO HAa YePTeXKax U
PUCYHKaX;

cBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OIEpaly HaJl BEKTOPaMU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;



pemaTh reoOMETPUYECKHE 3aJayd Ha BBIYUCICHUE YTJIOB MEXKIYy NPSMBIMU U
IJIOCKOCTAMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKHU JO IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPY PELIEHUU;

CBOOOJIHO ONEPHUPOBATH MOHITUSIMU, CBI3AHHBIMU C JIBU)KEHUEM B IIPOCTPAHCTRBE,
3HaTh CBOMCTBA JIBUKCHU;

BBIIIOJIHATh U300paKE€HUSI MHOTOIPAHHUKOB M TEJl BPALIEHUS NIPH MApalIeIbHOM
IIEPEHOCEe, LEHTPAIbHOM CUMMETPUH, 3€PKAIBHOM CHUMMETPUHU, IPU IIOBOPOTE
BOKPYT MPsIMOiA, MpeoOpa3oBaHus Mo 100us;

CTPOUTh CEUYEHHUSI MHOTOTPAHHHKOB M TEJI BpALICHUS: CEUEHHS UWIMHIpa
(mapajuienbHO Y MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOSAIIME YEPE3 BEPILIUHY ), CEUEHUS 1Iapa;

HCIIOJI30BaTh METO/IbI IOCTPOEHUS CEYEHUI: METOJ| CJIE0B, METO/I BHYTPEHHETO
POEKTUPOBAHMUS, METOJI IIEPEHOCA CEKYIIEHN MIIIOCKOCTH;

JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

MPUMEHATh T€OMETPUYECKHE (PAKThl ISl PELIEHUs CTEPEOMETPUYECKHX 3a/ad,
MPEANOJAraloINX HECKOJIBKO IIIaroB pEeHIeHUs, €CIU YCIOBUA NPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemarh 3aa4i Ha JOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOUIEHUN U HAXOXKICHUE
r€OMETPUYECKHUX BEJIUYNH;

MIPUMEHSThH TPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a]1aY;

IPUMEHSTh TOJYYEHHbIC 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAJIU3HPOBATh U
OIICHUBATh pPEaJbHbIC CHUTYallMU, MPUMEHSITh HU3YYEHHBIEC IOHATHUS, TEOPEMBI,
CBOMCTBa B MpOLECCE IMOUCKA PEHIeHUS MaTeMaTUYeCKH CQPOPMYITHPOBAHHON
npoOJeMbl, MOJETUPOBATh pEAJIbHbIE CHTyalldd Ha $3bIKE T'€OMETPHH,
MCCJIEI0BAaTh MOCTPOCHHBIE MOJICIIN C UCIIOJIB30BAHUEM F€OMETPUYECKHUX MOHSATUI
U TeopeM, ammapara anreOpbl, pemaTh MPAKTUUYECKHE 3aJadyd, CBA3aHHBIC C
HaX0XJICHUEM T€OMETPUUECKUX BEINYUH;

MMETh NPE/ICTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUH KaK COCTABHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI KOHTpO/IbHBIE TMpakriueckie (undpossie)
Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
https://resh.edu.ru
1 BBenenue B crepeomMeTpuio 23 1 https://math-ege.sdamgia.ru
https://math100.ru
B3anMHOe pacnoiokeHue NpsSIMbIX B https://resh.edu.ru
2 6 1 https://math-ege.sdamgia.ru
TIpOCTpaHcIBe https://math100.ru
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEHN B hittps://resh.edu.ru
3 8 https://math-ege.sdamgia.ru
TpocTpaHcTBe https://math100.ru
[TeprieHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH B https://resh.edu.ru .
4 25 https://math-ege.sdamgia.ru
TpOCTpaHCTBe https://math100.ru
https://resh.edu.ru
5 VYTII6I B paccTOSTHUS 16 1 https://math-ege.sdamgia.ru
https://math100.ru
https://resh.edu.ru
6 MHororpanHuku 7 1 https://math-ege.sdamgia.ru
https://math100.ru
https://resh.edu.ru
7 BexkTopsl B mpocTpaHcTBE 12 https://math-ege.sdamgia.ru
https://math100.ru
[ToBTOpEeHmEe, 006001IEHNE U CUCTEMATH3AIUS https://resh.edu.u
8 . ’ 5 2 https://math-ege.sdamgia.ru
SHAHMH https://math100.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 2



https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/

11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrpoasrbre Mpakrisecke (undgposBbie)
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru
1 AHanuThueckas reoMeTpust 15 1 https://math-ege.sdamgia.ru
https://math100.ru
[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS https://resh.edu.ru .
2 . 15 1 https://math-ege.sdamgia.ru
SHAHIH https://math100.ru
https://resh.edu.ru
3 O0bEéM MHOTOTpAaHHUKA 17 1 https://math-ege.sdamgia.ru
https://math100.ru
https://resh.edu.ru
4 Tena Bpamenus 24 1 https://math-ege.sdamgia.ru
https://math100.ru
[Tnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX ttps.//resh.edu.ru .
5 9 1 https://math-ege.sdamgia.ru
e https://math100.ru
https://resh.edu.ru
6 JBrokeHUS 5 1 https://math-ege.sdamgia.ru
https://math100.ru
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS https://resh.edu.ru )
7 . ’ 17 2 https://math-ege.sdamgia.ru
3HaHIH https://math100.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 3



https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
https://resh.edu.ru/
https://math-ege.sdamgia.ru/
https://math100.ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosaunuyecrBo yacos
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero
padoTshI padoThI
1 OcHOBHBIE IpaBUIIa U300pAKEHHSI HA PUCYHKE INIOCKOCTH, apajlIeJIbHBIX MPSMbIX 1
(OTpe3KOB), cepeAMHBI OTPE3Ka
[ToHsATHS CTEPEOMETPHH: TOUYKA, MPsMast, INIOCKOCTh, MPOCTPAaHCTBO. OCHOBHEIE
2 IpaBujIa N300paKEeHUS Ha PUCYHKE TUIOCKOCTH, MapalIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHbI OTpe3Ka
3 [TonsTHS: IEpeceKaroecs IIOCKOCTH, MIEPECEKAIONINECs IPSMasi U IMIIOCKOCTh; 1
MOJTYIIPOCTPAHCTBO
4 [TonsTHS: nEepecekarolecs IIOCKOCTH, TepeCceKaroLIecs IpsaMas U MI0CKOCTh; 1
HOJIYIIPOCTPAHCTBO
5 MHororpaHHuKH, 1300paXKeHne NPOCTEHIINX IPOCTPAHCTBEHHBIX (GUTYD, 1
HECYILECTBYIOLNX 00BEKTOB
6 MHororpaHHuKH, H300paKeHIEe MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPHHU U TEPBBIE CIEACTBUS U3 HUX
8 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIAEACTBUS U3 HUX 1
9 AKCHOMBI CTEPEOMETPHHU U TEepBbIE clieAcTBUSA U3 HUX. CIocOOBI 3a1aHUs MPSAMBIX U 1
MJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS IPSIMBIX U TIIIOCKOCTEH
N300pakeHue ceueHuil mupaMubl, Kyoa U IpU3MBbl, KOTOPbIE IPOXOIST Yepe3 UX
10 pébpa. M3o0paxkeHne nepeceueHus MoJydyeHHbIX IIockocTell. PackpammBanue 1
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH
N300pakeHre ceueHui MMpaMubl, Ky0a U TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 uxX
11 pEbpa. N300pakeHue nepecevyeHus MoJIy4eHHbIX IUIOCKocTel. PackpaniBanue 1
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH
N300pakeHne ceueHui MMpaMubl, Kyoa U TIPU3MBI, KOTOPBIE TPOXOIST Yepe3 uxX
12 pEbpa. N3o0paxkeHue nepecevyeHus MoIy4eHHbIX IUIOCKOCcTel. PackpaniBanue 1

IMOCTPOCHHBIX CeueHUit Pa3HbIMU LIBETAMHA




N3obpakenue ceueHuit nmupaMusl, Kyoa U IpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 X

13 pEbpa. N3o0paskeHue mepecevdeHns MOTyIeHHbIX TUIOCKOCTe!. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

14 Mertop ciie10B AJis TIOCTPOCHUS CEUEHUN

15 Merton ciaenoB it TOCTpoeHus ceueHuil. CBOMCTBA MepeceueHni MPsMbIX U
IIJIOCKOCTEMN

16 Mertop crenoB A MocTpoeHus ceueHuid. CBOMCTBA NepeceueHuid MPSIMbIX U
IIJIOCKOCTEN

17 [Toctpoenue ceuenuil B mupamue, kKyoe mo TpéM Toukam Ha péopax. Co3nganue
BBIHOCHBIX YEPTEKEH U 3alUCh 11ar0B MOCTPOCHUS

18 [ToctpoeHue ceyenuii B mupamue, kKyoe mo TpéM Toukam Ha péopax. Co3nganue
BBIHOCHBIX YePTEKEW U 3alUCh I1aroB MOCTPOCHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3alUCh 11ar0B MOCTPOCHUS

20 [TocTpoeHue ceuenuii B mupamue, kKyoe mo TpéM Toukam Ha péopax. Co3nganue
BBIHOCHBIX YEPTEKEH U 3alKCh I1aroB TOCTPOCHUS

21 [ToBTOpenue muanumeTpuu: Teopema o MpONOPIHOHATBHBIX OTpe3kax. [lomobue
TPEYTrOJIbHUKOB

29 IToBTrOpenue mrannmerpun: Teopema MeHenast. PacueTsl B CEUeHHSIX Ha BBIHOCHBIX
yeprexax. Mctopus pa3BuUTHS TUIIAHUMETPUH B CTEPEOMETPUH

23 [TpakTuyeckas pabora "Akcuomsl crepeomerpun. CeueHus"

24 B3anmuoe pacnionioskeHue mpsiMbIX B TTpocTpaHcTBe. CKPENMBAIONINECS MPSMBIE.
[Ipu3naku ckpenuBaromuxcs npsamMeix. [lapaniensHbie npsiMble B MPOCTPAHCTBE
TeopemMa 0 CyIIECTBOBAHUM U €IMHCTBEHHOCTH NPSIMOM NapaJlJIeIbHON TaHHON

25 MPSAMO, MPOXOASIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JICIKAIIECH HA JAHHON MPSMOM.
Jlemma o nmepecedeHnH MapajuieNbHbIX MPSIMBIX IJIOCKOCTHIO

26 [TapannenbHOCTH Tpex npsiMbIX. TeopeMa o TpEx mapaienbHbIX OpsiMbIX. TeopeMa o
CKPELIUBAIOIIMNXCS MPSAMBIX

97 [TapannensHoe mpoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbHOTO
npoekTupoBanus. V300paxenne pa3HbIX GUTYp B MapallIeIbHON MPOSKIIUU

28 [lenTpanbHas NpoeKus. YTojl ¢ COHapaBIeHHbIMA CTOPOHAMHU. YTOJI MEXKIY




MMpAMbIMHA

33,[[3‘11/1 Ha J0Ka3aTCJIbCTBO U UCCIICAOBAHUEC, CBA3AHHBIC C PACIIOJTIOKCHUCM IIPAMBIX B

29 1
IIPOCTPAHCTBE
ITonsTHA: mapaJuIeabHOCTh NPSIMOM U INIOCKOCTH B IPOCTpaHCcTBe. [Ipru3Hak

30 NapaJuUIeIbHOCTH IPSIMOU U INIOCKOCTH. CBOMCTBA NapajuIeIbHOCTH IPSIMOH U 1
IUIOCKOCTH

31 I'eomeTrpuueckue 3ajaun Ha BBIUMCIIEHHUE U 1I0KA3aTEIbCTBO, CBA3aHHbIE C 1
NapauIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoeHne cedeHns, NPOXOIAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U 1
MapajuIeIbHOTO APYroy npsaMoid. Pacyér oTHomeHu

33 [TapannensHas npoeKLys, IPUMEHEHUE [Tl IOCTPOCHUS CeUeHU KyOa u 1
napauienenunena. CBoNCTBa MapajuiesenuIesa U Mpu3Mbl

34 [TapannenpHble MIOCKOCTH. [IpU3HaKK MapaIenbHOCTH IBYX IIJIOCKOCTEN 1

35 Teopema o0 napamienbHOCTH U €IUHCTBEHHOCTHU INIOCKOCTH, IPOXOAIIEH Yepe3 TOUKY, 1
HE MPUHAIJIeKAILYIO JAHHOHM TNIOCKOCTH U CIIEJCTBUS U3 HEE

36 CaolicTBa napasuieabHbIX INIOCKOCTEN: O MAPAIJIEIbHOCTH MPSAMBIX IIEPECEUEHUSI IPU 1
NIEPECEYCHHH [IBYX NapaJUIEIbHBIX IUIOCKOCTEH TPETher
CaolicTBa napauieabHbIX INIOCKOCTEN: 00 OTpe3Kax NapauleIbHbIX MPSIMBIX,

37 3aKJIFOYEHHBIX MEXK/y MapajiebHbIMU TUIOCKOCTSIMU; O TIEPECEUEHUHN NIPSIMOM € ABYMS 1
NapauIeIbHBIMU MJIOCKOCTSIMU

38 [ToBTropenue: Teopema ITugaropa Ha miockoctTu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA 1

40 CgoiicTBa Ky0a 1 MPsIMOYTOJIBHOI0 Mapauleenumneaa 1

41 Boruncnenue 1iauH 0Tpe3KoB B KyOe U IPSIMOYTOJIbHOM Mapalieenuree 1

42 IlepnenauKyISIpHOCTD MPSAMOM U TUIOCKOCTH. [Ipru3HAK NepneHauKyIIPHOCTH NPSIMOU 1
U TUIOCKOCTH

43 [lepnenauKyIsIpHOCTH NPAMOI U MI0CKOCTH. [IpHu3HAK NEpIEHANKYISIPHOCTH PSIMOU 1
1 TUIOCKOCTH

44 Teopema 0 CylieCTBOBaHMM U €AMHCTBEHHOCTH MPSIMOM, TPOXOAIIECH Yepe3 TOUKY 1
MIPOCTPAHCTBA U MEPIEHANKYISIPHON K MIIOCKOCTH

45 [InockocTy M nepneHAUKYISPHBIE UM NIPSIMBbIE B MHOTOI'PaHHUKAX 1




46 [InockocTy U nepneHANKYISPHBIE UM NIPSIMbIE B MHOTOI'PAaHHUKAX 1

47 [Tepnenaukymnsip u HakioHHas. [locTpoeHne mepreHUKYIsIpa U3 TOUYKH Ha MPSIMYIO 1

48 [lepnennukynsp u HaknoHHas. [locTpoenue neprneHaANKyIspa U3 TOUKH Ha MIPSIMYIO 1

49 Teopema o Tpéx nmepneHANKYIIApax (mpsmas ¥ ooOpaTHas) 1

50 Teopema o Tpéx nepneHAUKyIsApax (mpsimas u oopaTHas) 1

51 Y103 MeXTy CKpEeITUBAOIIMMUCS TTPIMBIMHU 1

52 [Touck nepneHaUKyYISAPHBIX MPSAMBIX C IIOMOILBIO MEPIEHIUKYISPHBIX IUIOCKOCTEH 1

53 OpToroHanbHOE IPOEKTUPOBAHNE 1

54 [TocTpoenue ceuenuit Kyoa, MpU3Mbl, IPABUIBHOM MUPAMUIBI C TOMOILBIO 1
OpPTOTrOHAJILHON MPOEKIINH

55 [locTpoenue ceuenuii kyba, MpU3Mbl, IPaBUIbHON MHUPAMUIbI C TOMOILBIO 1
OPTOrOHAJILHON IIPOEKIIUU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [llmockocTn cummeTpuii B 1
MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHIuKyJIIPHOCTH MPSIMON U TUIOCKOCTH KaK CJIEACTBUE CUMMETPHUH

58 [IpaBuiIbHBIE MHOTOTPaHHHUKHU. Pac4€T paccTOSHUI OT TOYKU 1O INIOCKOCTH

59 [TpaBriIbHBIE MHOTOIpaHHUKH. Pacd€T paccTosSHUI OT TOYKHU A0 IUIOCKOCTH

60 CnocoObl 0nyCTUTh NEPIEHANKYIISPbI: CAMMETPHUS, CABUT TOUKHU IO MapaljieIbHON 1
IPSAMOi

61 CnBur no HenapaienbHON IPSIMOM, U3MEHEHUE PACCTOSTHUI 1

62 KonTponsHas pabora "B3aumHoe pacnonoxeHue NpsMbIX U IJIOCKOCTEN B 1
npocTtpaHcTse"

63 [ToBTOpEHUE: Yyroa Mexay NpsIMbIMU Ha MJIOCKOCTU, TPUTOHOMETPUS B IPOU3BOJILHOM 1
TpeyrojbHUKE, TEOpEMa KOCHHYCOB

64 [ToBTOpEHME: YrOa MEKY CKPEIIUBAIOIIMMHUCS IPSIMBIMU B IPOCTPAHCTBE 1

65 ['eomeTpryeckue METOAbl BEIUMCIICHUS yTiIa MEKY MPSIMBIMUA B MHOTOTpaHHUKAX 1

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIiia 1

67 [lepniengukynspHbie MI0cKOCTH. CBOMCTBA B3aMMHO MEPIIEHIUKYISIPHBIX MIIOCKOCTEN 1

68 [Ipu3Hak nepneHMKyISIpHOCTH IIJIOCKOCTEN; TEOpEMA O MPSIMOU MEpECEUEHUs ABYX 1

IUIOCKOCTEM NEPNCHANKYIIAPHBIX TpeTLefI IIIIOCKOCTH




[IpsiMoyronbpHBIN Mapauienenunen; Kyo; u3MepeHusi, CBOiCTBa IPSIMOYTOJIBHOTO

69 1
napaJenenunena

70 Teopema 0 AuaroHaiu NpsIMOYTOJILHOTO Napajiesienune1a U CIeCTBUE U3 Heé 1

7 CrepeomeTpuyecKie U IPUKIIaIHbIC 337a4H, CBI3aHHBIE CO B3aUMHBIM 1
PAcIIOI0KEHHEM IPSAMBIX U IIJIOCKOCTH

7 [ToBTOpEHue: ckpemuBarorecs npsMble, MapaieabHble INIOCKOCTH B CTAaHIAPTHBIX 1
MHOTOT'paHHHKaX

73 [Tapa napamienbHbIX IOCKOCTEH Ha CKPELIMBAIOIUXCS IPSMBIX, PACCTOSIHUE MEXKAY 1
CKPELMBAIOIUMHUCS MPSIMBIMU B IPOCTBIX CUTYALUAX

74 PaccrosiHue OT TOUKH 10 IIIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 INIOCKOCTH 1

75 Boruncnenue paccTostHUNA MEXy CKPELIMBAOIUMUCS NPSIMBIMU C TOMOILBIO 1
NEePIEHANKYIISIPHOH MII0CKOCTH

76 TpéxrpanHslil yroi, HepaBeHCTBa AJIs TpeXrpaHHbIX yriioB. Teopema [ucgaropa, 1
TEOpPEeMbI KOCHHYCOB U CUHYCOB JJIsl TPEXTPAaHHOIO yIiia

77 DneMeHTHI CPEPUIECKOI TreOMETPUH: T€0Ie3NUCCKHIE JTMHIH Ha 3eMIie 1

78 KonTponbhas pabota "Yrisl 1 paccTostHUS" 1

79 Cucrematu3zanus 3HaHui "MHOTOrpaHHUK U €T0 3JIE€MEHTHI" 1

80 [Mupamuga. Buael nupamun. [IpaBunbHas nupamuaa 1

81 [Ipusma. IIpsamas u HaknoHHas npusMsbl. [IpaBuibHas npusma 1

82 [Tpsamoii napasienenunesn, NpSMOYToJbHbIN apajieNnenumnes, Kyo 1

83 Beinykinbsie MHOrorpanHuku. Teopema Dinepa 1

84 Boinyknble MHOrorpanHuku. Teopema Oitnepa. [IpaBuibHbIe U OTYIPABUIbHbIE 1
MHOTOTPaHHUKH

85 [IpakTuueckas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEeKTOpA HA MJIOCKOCTH M B IPOCTPAHCTBE 1

87 CymMma BEKTOpPOB 1

88 Pa3zHOCTh BekTOpOB 1

89 [IpaBuno napamenenunena 1

90 YMHOXKEHHE BEKTOpa Ha YHCIIO0 1

91 Paznoxxenne BekTopa 1o 6a3zucy Tpéx BEKTOPOB, HE JISKAIUX B OJHOH MJIOCKOCTH 1




92 CkansipHO€ MTPOU3BEICHUE 1
93 Berunciienne yriia Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocteiimme 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 O0o01IeHre U cHCTeMaTU3alus 3HaHUH 1
100 HroroBast koHTpOIbHAs paboTa 1
101 Hroroas xouTpoapHas pabora 1
102 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KoanuyecTBo 4acoB

Ne
Tema ypok Konrpoabnsie IIpakruyeckue
n/n Bcero
padoThI padoTsbI

1 IToBTOpenue Tembl "KoopinHaThl BEKTOpa Ha IJIOCKOCTH M B IIPOCTpaHCTBE" 1
2 [ToBTOpenue tems! "CkansipHoe poU3BEAEHUE BEKTOPOB" 1
3 IToBTOpenue Tembl "Brruucienue yriia Mexay BEKTOpaMH B TpOCTpaHCTBE" 1
4 [ToBTOpeHue Tems! "YpaBHEHHE PAMOM, IPOXOAIIEH Yepe3 1BE TOUKU" 1
5 YpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B OTPE3KaX 1
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHUE INIOCKOCTH B OTPE3KaX 1
7 BekropHoe npou3BeneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUPOBAHUE 1
9 JluneiiHble HEpaBEHCTBA, IMHEHHOE MPOrPAMMUPOBAHHE 1
10 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MeX/1y NpsSIMbIMH B MHOTOI'PaHHUKAX 1
11 AHanuTHYECKHE METOIbI pacuéTa yriia MeX/1y IIIOCKOCTSAMUA B MHOTOTpaHHUKAX 1
12 ®opmyna pacCTOSHHSI OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTossHUI OT TOYKHU A0 IJIOCKOCTH B KyOe 1
14 HaxoxneHne paccTosIHUM OT TOYKH /10 TUNIOCKOCTH B NTPaBUJIBHOM MUPaMUE 1
15 [IpakTuueckas pabora "AHanuTHuecKas reoMeTpus"” 1 1
16 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH 1
17 CeueHust MHOTOTPAHHUKOB: METO/T CJIC/IOB 1
18 CeueHunss MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS NIPSIMBIX U 1

IIJIOCKOCTEMN
19 [TapannensHble MpsiIMbIE U TUIOCKOCTH: MapalljielIbHble CEeYeHUS
20 [TapannenbHble NpsAMBIE U IUIOCKOCTH: pac4€T OTHOLIEHUN
21 [TapanienbHble MpsIMbIE U TUIOCKOCTH: YTJIbl MEXKY CKPELUBAIOIIUMUCS TPIMBIMU
29 [leprieHauKyNIpHBIE IPSIMbIE U TUIOCKOCTH: CTaHJAPTHBIE Mapbl NePIIEHIUKYISIPHBIX 1

IJIOCKOCTEH U MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
23 [lepneHiuKysIpHBIE MPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIIEHIUKYIIApaxX 1




ePIEeHIUKYISPHBIC TIPSIMbIC U TUIOCKOCTH: BBIYMCIICHUS IJTUH B MHOTOTPaHHUKAX

24 II y. 1

o5 [ToBTOpEHME: MIOLAAX MHOTOYTOJIBHUKOB, (DOPMYJIBI IS IIJIOIIAACH, COOOpaKeHHs 1
nmonoous

26 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAEH, COOOpaskeHuUs 1
nmonoous

97 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIS TUIOIIAEH, COOOpaskeHuUs 1
noooust

08 [Tnomany ceyeHnit MHOTOTPAaHHUKOB: IIOIIAIU IOBEPXHOCTEH, pa3pe3aHus Ha 4acTu, 1
COOOpakeHHS TI0100US

29 Ilnomany ceyeHnii MHOTOTPaHHHUKOB: IUIOIIAIM TOBEPXHOCTEN, pa3pe3aHus Ha 4YacTH, 1
COOOpakeHHS TI0100Us

30 KonTponbHas padora "[loBTopeHne: MHOTOTPAaHHUKH, CEYCHHSI MHOTOTPaHHUKOB"

b

31 O6béM Tena. O6beM MPSIMOYTOJIBHOTO NapasuieTIenune1a

32 3amaun 00 yaABOCHUH Ky0Oa, 0 KBaipaType Ky0a; 0 TPUCEKIUHU yria

33 CrepeoMeTpHuuecKkue 3aa4u, CBI3aHHbIE C 00bEMOM MPSIMOYTOIHLHOTO 1
napasuiesienumnena

34 [Ipukianubie 3a1a4n, CBI3aHHBIE C BEIYUCIEHUEM 00bEMa MPSIMOYTOJIEHOTO 1
napajuiesenumneaa

35 O0BEM psMON TIPU3MEI

36 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbIE C BEIYUCIEHUEM 00bEMOB IPSIMON TIPU3MBI

37 [Ipukianubie 3a1a4n, CBsI3aHHBIE C 00BEMOM TIPSIMOU MPU3MBI

38 Brrancnenne 06bEMOB Tell ¢ TOMOIIBIO Onpee€HHOro uaTerpana. O6bEM HaKJIOHHOM 1
MIPU3MBI

39 Brruncnenre 06bEMOB Tell ¢ MOMOIBIO OpeieI€HHOro uHTerpana. O0bEM nMUpaMuIbl 1

40 ®opmyna 06béMa mupamuibl. OTHOIIEHHE 0OBEMOB MUPAMUJL C OOIUM YTIIOM 1

41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MHUPaMUJL ¢ OOIIUM YTIIOM 1

42 CrepeoMeTpruecKkue 3aa4u, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1

43 CrepeomeTpudecKue 3aa4u, CBI3aHHBIC C 00bEMaMU MTHPAMHUTBI 1
ITpuxnagusie 3agaun o teme "OO0BEMEI Ten", CBSI3aHHbBIE ¢ 00BEMOM HAKIOHHOM

44 ’ 1

IIPU3MBI




45 [Mpuknanneie 3aaaun o Teme "OO0bEMBI Ten", CBSA3aHHBIE C 00bEMOM MHPAMUIBI 1

46 [Ipumenenue 06bEMOB. Brruncienune paccTosHUS 10 TUIOCKOCTH 1

47 [IpakTuyeckas padora "O6bEM MHOTOrpaHHHUKA" 1

48 [{unuHapuyeckas MOBEPXHOCTb, 00pa3yoIIne WINHIPUYECKOIN TOBEPXHOCTH 1

49 Hwmusap. Ipsmoit kpyroBout uauHAp. [nomane moBepXHOCTH HMIMHAPA 1

50 KoHnueckas moBepXHOCTh, 00pa3yrolue KOHUIECKoi moBepxHocTu. KoHnyc 1

51 Ceuenne KoHyca IJIOCKOCTHIO, MapaIebHOM MJI0OCKOCTH OCHOBaHUS 1

52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM IMOBEPXHOCTH KOHYCa 1

o4 [Tnomans OOKOBO MOBEPXHOCTH U TTOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHruecKre 3aJa4i Ha J1I0Ka3aTeIbCTBO U BHIUMCICHHE, TOCTPOCHUEM CEUCHUN 1
HWIMH]Ipa, KOHYyCca

56 CrepeomeTpHyecKHe 3aja4d Ha JJOKA3aTeIbCTBO U BEIYUCIICHHE, TIOCTPOCHUEM CEYCHHUI 1
IIMH/IPa, KOHyCa

57 [Tpuknanueie 3a1a4u, CBSI3aHHBIE C [HJIMHIPOM

58 [Tpuknanueie 3a1a4u, CBSI3aHHBIC C LIHUIUHAPOM

59 Cdepa u map

50 [Tepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepsl miockocTbro. Bun 1
U n300pakeHue mapa

61 [Iepeceuenue cdepsrl u mapa c miockoctoio. Kacanue mapa u cepsl miuockoctsio. Bun 1
U n300pakeHue mapa

62 VYpasuenue coepsl. [Tnomans chepsl u e€ uacteit

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHuuecKkue 3aJjaun Ha JJ0Ka3aTeIbCTBO U BEIYUCIIECHHE, CBA3aHHBIE CO cepoit 1
U IIApOM, TTOCTPOSHHEM UX CEUEHHH MIIOCKOCTHIO

65 CrepeomeTpHuueckHe 3aJauu Ha JJOKa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHbBIE CO chepoit 1
U IIapOM, TOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

66 [TpuknamHbIe 3aa9H, CBSI3aHHBIE CO CHEPO U IapoM 1

67 [ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH, BBIYUCIECHUS B OKPY>KHOCTH, CTaHJAapTHBIC 1

nmonoous




68 Paznuunbie KoMOWHAIMK TEN BpaIleHUs] © MHOTOTPaHHUKOB 1

69 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpamieHus " 1

70 3amauu o Teme "Tena ¥ MOBEPXHOCTH BpalieHus " 1

71 KoHnTtposbHas padota "Tena u moBepXHOCTH BpamieHus" 1

72 O0béMm unuHIpa. Teopema 00 00bEME MPAMOTO IUITUHAPA 1

73 Brruucienre 00bEMOB TeJI ¢ TOMOIIBIO onpeaenéHHoro uaterpaia. O0bEM KoHyca 1

74 [Tnomaau GOKOBOM M MOJTHON MTOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHyecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IIMIMHPA, KOHYCA 1

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI M IO TOBEPXHOCTEH Tem" 1
O0BéM mapa u mapoBoro cekropa. Teopema 06 06vEMe mapa. [Tnomane chepsr.

7 CrepeomeTpHyecKHe 3a/1a4H, CBSI3aHHbIE C BBIYMCICHHEM 00BhEMOB IIapa, MapOBOT0O 1
CerMEHTa U IMAapOBOI0 CEKTOpa

78 [Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM IIapa ¥ IUIOIIAIbI0 1
cdepsl. COOTHOMICHUS MEXKTY TIOMIAISIMH ITOBEPXHOCTEH U 00BEMaMHU IMTOTO0HBIX TEIl
[Tono6uble Tena B mpoctpaHcTBe. 3mMeHeHne 00bEMa npu Mo 100Uu.

79 CrepeoMeTpHuuecKre 3aja4u, CBI3aHHbBIE C BHIYUCICHUEM 00BbEMOB Tell U TUIOIIA e 1
ITOBEPXHOCTEU

80 [Mpaktuyeckas padora "[lnomaay moBepXHOCTH U 0OBEMBI KPYTIIBIX TeT" 1

81 JBuxenus npoctpancTBa. OtoOpaskenus. J[BrkeHus u paBeHcTBO duryp. O0mime 1
CBOMCTBA JBUKCHUM

82 Buer nBrkeHMil: mapanienbHbIi nePeHoc, LEHTpaJIbHas CHMMETPHS, 3epKallbHas 1
CUMMETPUS, TOBOPOT BOKPYT MPSMOit

83 [TpeoOpazoBanus momobwus. [Ipsmas u chepa Ditnepa

84 ['eomeTpuyeckue 3a1auu Ha MPUMEHEHUE JIBIKEHUS

85 KonTponbhas pabota "Bektopsl B mpocTpancTse"

86 Ob6o6maroee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11 kaccos, 1
cuctemaruzanus 3HaHui: "[lapamieaTbHOCTh TPSIMBIX U IIOCKOCTEH B IPOCTPAHCTBE"

87 O6o6maromiee nosropenue 11 nonstuii u MmeTog0B Kypca reomerpun 10—11 kitaccos, 1
cucreMarusaius 3Hanuii: "BekTopsl B mpocTpaHcTae”

88 O6o6maromiee nosropenue 11 nonsituii u MmeTof0B Kypca reomerpun 10—11 kiaccos, 1




cucreMarusaius 3Hanui: "Bektopsl B mpocTpaHcTae”

O6o06matomee moBropenue 11 mouHsTHI 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,

89 o \ 1
cuctemaruzanus 3HaHui: "OO6beM MHOTOrpaHHHUKA

90 Ob6o6maromee nosropenue 11 nmonstuit 1 MeTo 0B Kypca reomerpun 10-11 knaccos, 1
cucreMaruzaius 3HaHui: "O0beM MHOTOIpaHHHUKA"

01 Ob6o6maromee nosropenue 11 nmonstuit 1 MeTo 0B Kypca reomerpun 10—11 knaccos, 1
cuctemaru3ans 3HaHui: "I1omanm noBepXHOCTH U 00BEMBI KPYTIIBIX Tt

92 O6o6matomee moropenue 11 moHsTHI 1 METOI0B Kypca reomerpuu 10—11 kaccos, 1
cucreMaruzanus 3Hanui: "[1nomaam moBepXHOCTH U 00BbEMBI KPYTIIbIX TEl"

93 HtoroBast KOHTpoJIbHAs paboTa

9 Hrorosast kKoHTpoIbHAs paboTa

95 [ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3allHsl 3HAHUH

96 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

97 HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

98 Ucropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

99 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

100 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pOJib B Pa3BUTUN COBPEMEHHBIX 1
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

101 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUN

102 Wcropwust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru

https://math-ege.sdamgia.ru

https://math100.ru



JlucT koppekuun

Tema ypoka

Jlata nipoBeneHus

[IprumHa Koppekun

Ilo
TJIaHy

ITo
bakTy




