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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpust siBNIsI€TCA OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEHETr0 00IIEro
oOpa3oBaHMs, TaK KaKk OOeCIeunBaeT BO3MOXXHOCTh M3YUYEHHUS JUCUUIUIMH
€CTECTBEHHO-HAYYHOW HAMPABJICHHOCTH W NPEAMETOB T'YMAaHUTAPHOTO IHKJIA.
[TockonbKy TOTHUYECKOE MBIIIIEHUE, (POpMUpyEeMoe NpU U3yYEeHUH 00yUYarOIUMHUCS
MOHATUUHBIX OCHOB TE€OMETPHUH, IpPHU JI0KA3aTEIbCTBE TEOPEM U TMOCTPOCHUU
LEMOYKH JIOTHUYECKUX YTBEPKACHUHN MTPU PEIICHUN T€OMETPUUECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTh TUMOTE3bl HEMOCPEICTBEHHO MCIOIB3YIOTCS TIPU
pEIICHNH 3a7]a9 €CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTU (PU3MYECKUX 3a7ad.

[lens ocBoeHUs mporpaMmbl yaeOHOro Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE UHAUBUIYAIBHBIX CIIOCOOHOCTEN 00YyJarONINXCsl PU U3YUCHUN
F€OMETPUH, KaK COCTaB/MIONIE mpeaMeTHoM obnacth «Marematuka WU
nHpopMaTrkay yepe3 o0ecreueHne BO3MOKHOCTH MTPUOOPETEHUS U UCTIOJIb30BAHUS
0osee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JIEHCTBUMN, CTIEIIM(PUIHBIX TEOMETPUH,
¥ HEOOXOAMMBIX JJI YCIENTHOTO MpodhecCuoHaTIbHOT0 00pa30BaHusl, CBI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATUKHU.

[IpuopuTeTHBRIMU 3aJa4yaMU Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PACHIUPSIONIMMU U YCHIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

paclIMpeHnue NpeICTaBICHU O T€OMETPUN KaK 4YaCTU MHUPOBOU KYJIbTYpHI U
dbopMHUpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopmMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIMX MaTEMaTUYECKUX MOJIEIISIX, TMO3BOJISIIOIIMX OMUCHIBATH U U3y4daTh
pa3HbIC SIBJICHUS OKPY>KAIOIIEro MUpPa, 3HaHUE MOHATUWHOTO armapara 1o pasaeiny
«CtepeoMeTpus» y4eOHOro Kypca reOMeTpuH;

dbopMupoBaHUE€  YMEHHUSI  BJIaJIcTh ~ OCHOBHBIMU  TOHATHSIMU O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyll U yMEHUE UX MPUMEHSTh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOJUTh
HECTAaHIAPTHBIC CIIOCOOBI pelIeHUs 3a/1a4;

dbopMHpoBaHE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJIEISIX U B PEaIbHOM
MHUpPE€ MHOTOTPAaHHUKM M TeJla BpAaIlEHHs, KOHCTPYUPOBATH TI'E€OMETPUUYECKUE
MOJIENH;

dbopMUpOBaHUE MMOHMMAHUS BO3MOXXHOCTH AaKCHOMATUYECKOTO IMOCTPOCHUS
MaTeMaTHYECKUX Teopuil, GOpMUPOBAHHE MOHUMAHUS POJIM AKCUOMATHKU MPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHupoBaHUE yMEHUS BIAJETh METOJAMH JIOKA3aTEIhCTB M AJITOPUTMOB
pelIeHusl, YMEHHS UX MPUMEHSTh, TPOBOAUTH JOKa3aTEIbHbIE PACCYKICHUS B X0JI€
pellIeHUs] CTEPEOMETPUUYECKUX 3a7ad M 3a7a4 C MPAKTHUYECKUM COJEp)KaHUEM,
dbopMupoBaHUE TPEJCTABICHUS O HEOOXOIUMOCTH JI0KA3aTEJbCTB MPU



000CHOBaHMY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEW 00yYaronuxcsi, MO3HABATENIbHON aKTUBHOCTH, MCCIIEI0BATENbCKIX
YMEHUM, KpUTUIHOCTU MBIILICHUS, UHTEpeca K U3YUCHUIO T€OMETPUH;

dbopmupoBaHre (PYHKITMOHAIIBHONW TPAMOTHOCTH, PEJIEBAHTHONH T€OMETPHU:
YMEHUS pacro3HaBaTh TPOSBICHUS TEOMETPHUECKUX TOHATHA, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalMSIX W MPU WU3YYEHUU APYTUX
y4eOHBbIX MPEIMETOB, TMPOSABICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATBHBIX CUTYyallui, HCCIEIOBAHUS TOCTPOCHHBIX MOJIETEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIEpKAaTECIBLHBIMHU JIMHUAMH y4eOHOTO Kypca «I['eomerpus» B
10-11 knaccax siBrstoTCs: «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bekroppl ©  KOOpJIMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO tpebOoBaHME «yMETb ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPHUH Ha yTiyOaEéHHOM ypoBHE oOyuenus B10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIEp)KAaTENIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUW  pacrlpeiensercs He TOJIbKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U MO rojgaM oOyuenus. ConepxaHue o0Opa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaram ocBoeHus DenepanbHO padoueit
MPOrpaMMbl, paclpeneNE€HHbIM MO ToJlaM OOYy4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MMPUHIIUIIUATILHBIM BOIIPOCAM 00yYaromuecs
oOpamanich HEOAHOKPATHO. OTO  TO3BOJIAET OPraHW30BaTh  OBJIAJCHHUE
r€OMETPUYCCKUMH MOHATHSIMHU M HaBBIKAMH TTOCJIEAOBATEIIBHO U MTOCTYIATEIBHO, C
COOJTI0/IEHNEM TIPHUHITAITA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0yUYalOIMUXCs, PACIIUPSS U yTriayOmsis
e€, 00pa3yst MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexonq K HW3YYCHUIO TEOMETPUHM Ha YIIyOJEHHOM YPOBHE ITO3BOJISET:

co3zaTh ycioBus s AuddepeHimanuu 00ydeHus, ToOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHEYUTh YriayOnEHHOE
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHOTO Ipenmera «MaTemaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOJDKEHUIO H3YyUYCHHUs] MATEMaTHKH C
yu€ToM BbIOOpa Oyayiei mnpodeccuu, odecreynBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusydenue yueOHOorOo Kypca «l'eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 ygaca (3 yaca B Henenio), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

IIpssMbIe U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsiTHE 00 aKCMOMAaTHYECKOM MIOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAOLINECH,
[apajulesIbHble W CKPEIIMBAIOIIMECH NpsAMble. [Ipu3HaKM CKpemMBarOmMXCs
npsAMbIX. [lapamienbHOCTh MPSAMBIX M INIOCKOCTEN B POCTPAHCTBE: MapaJuIeIbHbIE
IIPSAIMBIE B IPOCTPAHCTBE, apAJUIEIBHOCTD TPEX MPAMBIX, IaPAJUIEIBHOCTD IIPAMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE MPOEKTUPOBAHUE, H300pa)KeHHUE
¢uryp. OCHOBHbIE CBOWMCTBAa NapajuIEIBLHOrO MpoeKTUupoBaHus. MW3o0paxeHue
¢buryp B nmapajyiebHOW MNPOEKIHUH. YTJbl C COHANPABICHHBIMA CTOPOHAMM, YIOJI
MEXKy NMPAMBIMHU B IPOCTpAaHCTBE. llapamienbHOCTh MIIOCKOCTEN: MapasuleibHbIE
IJIOCKOCTH, CBOWCTBA IapauieabHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpadJp, MapajliesenuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: NEPIIEHINKYJISIPHBIE MPSMbBIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M TNEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSIMOM U IUIOCKOCTH, TeOpeMa O MNpsIMOMR
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT MPSIMOI 10 TUTOCKOCTH, MPOEKLUs (PUTypBI HA TIIOCKOCTh. [leprneHauKyasspHOCTb
IJIOCKOCTEN: MPU3HAK IEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

VYrael B OPOCTPAHCTBE: Yroa MEXAY NPSAMOM M IUIOCKOCTBIO, JBYTIPAHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBOICTBA IJTIOCKHUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA INIOCKUX U IBYTPaHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CHHYCOB U TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buapsl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: Nn-yrosnpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBas U IMOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapayutenenurnenn, IpsSMOYTOJIbHBIN MApAIUICIICIUIIE U €r0 cBOMCTBaA. KpaTuaiimue
NyTH Ha TOBEPXHOCTHM MHoOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: n-yroiapHas nupamuia, npaBuibHas U yCeUEHHAS
nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHeld MNPaBWIBHOW MUPAMUJIBIL.
[IpaBriIbHBIE MHOTOTPAHHUKH: MPABUJIbHAS MIPU3Ma U NpPAaBUJIbHAA MHUPAMUIA,



IpaBUJIbHAS TPEYTObHAs MUPAMUIA U TPaBUIbHBIN TeTpasap, KyO. [Ipencrapnenue
O NMPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOJCKASAP U UKOCAMP.

Bbruncnenne 31€MEHTOB MHOTOIPaHHUKOB: péOpa, [MaroHaiu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM TOBEPXHOCTH MPSMOMl INPU3MBI,
IUIOIIAIb OCHOBAHUH, TEOpEMa 0 OOKOBOI MOBEPXHOCTHU NMPsAMOM pu3Msl. [lmomans
OOKOBOW MOBEPXHOCTH M NOBEPXHOCTH NPaBUJIBHOM NUPaMHUAbI, TEOpeMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B HPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  ITPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpHs B MNpPaBWIBHOM MHOTIOTPaHHUKE: CHMMETPHS
napajuleJIenuneaa, CAUMMETPUSA MPABUIBHBIX IIPU3M, CHUMMETPHUS IPABUIBLHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHl KOJUIMHEApHBIC, COHAIIPABICHHbBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPaMU: CIIOKEHHE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBOKCTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpa HA YHCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOpBI. IIpuM3HAK KOMILIAHAPDHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPaslOKEHUM BEKTOpA II0 TPEM
HEKOMIUIaHApHBIM  BekTopam. lIpsaMoyronpHass  cucremMa  KOOpAWHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXKIy KOOpPAMHATAMH BEKTOpPA
KOOpJIMHATaMH TOYEK. YToil MexAy BeKkTopamu. CKalIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: UMIMHApPUYECKAas TOBEPXHOCTh, KOHHWYECKAas MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpa3ymoIue TMoBepxHOCcTe. Tena BpaleHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe. M300paxkeHue Ten BpallleHUsl Ha
wiockocTH. Pa3Béprka nununapa u konyca. Cummetpus chepsl U 1mapa.

O6béM. OcHOBHbIE CBoOiicTBa 00BEMOB Tei. Teopema 00 o0O0BEME
NPSIMOYTOJILHOTO TMapajuiesienunena u cieactBuss u3 He€. O0bEM mnpsMod U
HAKJIOHHOHM TpU3MBI, IWIMH/pPA, MUPaMUAbl U KoHyca. OOBEM Imapa U M1apoBOTO
CerMEHTa.

KoMOuHanuy Ten BpaieHus W MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
WIMHIpP, ONHCaHHAas okojo uuiauHapa. Ilepeceuenue cdepbl u 1mapa c
wiockocThlo. Kacanme mapa u cdepbl miaockocTeio. [loHSATHE MHOTOTpaHHHKA,
ONKCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIOMAAs chephl U €€ JacTe.
[Tomobue B mpoctpanctBe. OTHOmIEHHE OOBEMOB, IUIONMIAICH TOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, romoretus. Pemienue 3agad Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILICHUS: CEUCHUS IIUINHApa
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUsS KOHyca (IapasulesibHbIe
OCHOBAHHUIO U TIPOXOJSIIME Yepe3 BEPIIMHY), CEYEHHUS 11apa, METO/IbI MOCTPOCHUS
CEUCHMI: METOJ CJEJ0B, METOJI BHYTPEHHETO MPOECKTUPOBAHMSI, METO/ NIEpeHoca
CEKYIIEH MIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpoctpancTBe. Onepanuu HaJl BEKTopaMu. BeKTOpHOE yMHOXKEHUE
BeKkTOpoB. (CBoWCTBa BEKTOPHOro yMHOXeHHs. lIpsiMmoyronpHas cucrema
KoopAauHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasznoskeHuwe BekTopa IO
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J{BMKeHHs B IPOCTPAHCTBE

JIBkenus mpoctpancTBa. OTtoOpakeHus. [[BWKeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBW)XKCHUW. Buapl ABWKEHUM: mNapaliedbHBI TEpPEHOC,
LEHTpaJbHasl CUMMETPHUsS, 3€pKajbHas CHUMMETPUS, MOBOPOT BOKPYT MPSIMOI.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MMO3UIIMHA O0YUYaOIIETOCs] KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO 00IIEeCTBa, MPEICTABICHNE O MATEMAaTHIECCKUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PA3MUHBIX CTPYKTYp, SBJICHUH, MPOLEIYp
rpaXJIaHCKOro  obOmiectBa  (BBIOOPBI,  OMPOCHI M JAPYroe),  YMEHHE
B3aMMOJICUCTBOBATh C COIIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUH C HX
GYHKIHUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPaX]TAHCKON HMIIEHTUYHOCTH, YBXKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCUMCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
WCITOJIb30BAaHUE OTUX JOCTI)KCHHH B APYrMX HayKaX, TEXHOJOTHAX, cdepax
HYKOHOMUKHU;

3) TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHWE JYXOBHBIX LIEHHOCTEH POCCHIMCKOro Hapoaa, c(hOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYCCKUM
MPUMEHEHUEM JOCTKEHUN HAYKH U IEATeIbHOCTBIO YIEHOT0, OCO3HAHHUE JIMIHOTO
BKJIaJla B TIOCTPOEHNE YCTOMYUBOTO Oy IYIIIETO;

4) acTeTHYECKOe BOCTIUTAHNE:

ACTETUYECKOEC OTHOIIEHHWE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a4a4, pEeUIeHUl, paccy AeHU, BOCOPUUMYHUBOCTb
K MaTeMaTHYECKUM acleKTaM Pa3uYHbIX BUOB HCKYCCTBA,;

5) pusnueckoe BocnuTaHHE:

COPMHPOBAHHOCTh, yYMEHHUS TPUMEHATH MaTeMaTHYCCKUE 3HAHUS B
WHTEpecax 3JI0pOBOT0 M 0€30MMacHOT0 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0OPOBBIO (3JI0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryispHas (pu3ndecKas aKTUBHOCTH), (DM3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHSATUAX CIIOPTUBHO-037I0POBUTEIHHOU JIEATETLHOCTBIO;

6) Tpy10BOE BOCIIUTAHHE:

TOTOBHOCTh K TpPYyHdy, OCO3HAaHWE IICHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnmuuHbIM  chepaM  MpodeCCHOHANBHOW  JIEATCILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHUSIMH, yYMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeid mpodeccun u peann3oBbIBATh COOCTBEHHBIC >KM3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSIKEHUU BCEM KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJl1ady MaTeMaTUYECKOW HaMpaBICHHOCTH;

7) 3xoI0rHYecKOe BOCTIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYpPhl, TOHUMAHUE BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLUAIBHON
CpeIlbl, 0CO3HaHHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OpPUEHTAITUS
Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUU I pEIIeHUs 3aJad B 001acTH
OKpYXalollel Ccpe/pl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKM HX BO3MOKHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 0011I€CTBEHHON MPAKTUKU, TOHUMAHUE MAaTEMaTUIECKON
HAyKHU Kak cepbl 4eTIOBEYECKOM NEeITeIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAYUMOCTH
JUISL Pa3BUTHUSL IUBUIN3ALIMY, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MATEMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH TPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue AecTBUA:

BBISIBIIATH M XapPAaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXKIYy MOHSATUAMH, (POPMYIUPOBATH
OTIpEJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIINU,
OCHOBaHMsI JiJis1 0000IIIEHNS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIH3a,;

BOCIIPpUHUMATh,  (QopMylnupoBaTh HW  TPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHbIC,

BBISIBIIATh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKICHUSX, Mpejiaratb KpUTEPUH s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JIeJIaTh BBIBOJABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT IPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4dyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS, BRIOUPATh HANOOJIee MTOAXOIAIINN ¢ YIETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBare/ibCKe AeHCTBHUA:



UCIIONIb30BaTh BOIPOCHI KaK HCCIIEIOBATENbCKUNA HMHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh ~ BOMNPOCHl,  (PUKCHUpPYIOUIHME  MPOTUBOpEUYHE,  MpoOseMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (OPMHUPOBATH THMIIOTE3Y, apryMEHTHPOBATh
CBOIO [MO3ULINI0, MHEHHUE;

IPOBOJNUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00BEKTA, SIBICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBaTh OOOOLIEHUS] W BBIBOABI IO pPE3yJbTaTam
OpOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLEHUBaThb JOCTOBEPHOCTH
MOJTy4YEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIIEHNUH;

POTHO3UPOBATh BO3MOXHOE pAa3BUTHE TMpoIlecca, a TakKe BBIIBUTAThH
MPE/IOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJIATH JeUIIUTH HHGOPMAIUH, JaHHBIX, HEOOXOMUMBIX JJIsi OTBETa Ha
BOTIPOC | JUISI PEIICHUS 3aa9H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATHh MH(OPMALIMIO PA3IMYHBIX BUI0B U (popm
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh HMH(MOPMAILINIO, MPEACTABIATh €€ B Pa3IMUHBIX (HopMmax,
WUTIOCTPUPOBATH TpaUUuECKH;

OLICHUBATh HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJISIMA OOLIEHMUS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THMCBMEHHBIX TEKCTax, JaBaTb IIOSCHEHUS II0 XOAYy pCEIICHUS 3a1auH,
KOMMEHTHPOBATH IMOJYYEHHBIN pE3yJIbTAT;

B X0j€ 00CYXIIeHHUs 3a7aBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pelaeMoi 3ajaud, BBICKA3bIBATh HJAEH, HAIIEJICHHbIE HAa IOMCK
pPEILIEHHUsI, COMOCTABIATH CBOM CYXKJIEHHS C CYXICHUSMH JAPYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh pa3iu4ve U CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (dopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aJa4M, dKCIEPUMEHTA, UCCIEN0BaHus,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEHN ayIUuTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IUIAH, AJITOPUTM PENICHHS 3a7a9d, BEIOMPATH CIIOCO0 PEIIeHHs ¢
y49€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C y4€TOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJJIEKT:

BIAJCTh HAaBBIKAMH  [IO3HABATEIBHOW  pediekcMu  Kak  OCO3HAHUS
COBEPIIIAEMbIX JEUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIhTATOB, BIA/ICThH
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJS TIpollecca W pe3yibTaTa pPEIICHUS
MaTEMaTUIECKOH 3aJa4H;

MIPEABUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PEIICHUM 3aJauH,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HaWJICHHBIX OIMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IIEIU U YCIOBHUSAM, OOBSCHATH TPUIMHBI
JIOCTHKEHHUS WJIM HEJOCTHKEHHUS PE3yIbTaTOB JIEITCIHBHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eITEJIbHOCTD:

MMOHMMATh M HMCIOJI30BaTh MPEUMYIIECTBA KOMaHIHON M WHIWBUIYyaIbLHON
paboThl TpH pEIIeHWH Yy4eOHBIX 3ajJa4, MPUHUMATh IIeJIb COBMECTHOM
NeSATEeIbHOCTH, TUIAHUPOBATh OPTaHHU3AlMI0 COBMECTHOH padoOTHI, pacIpeessTh
BUJIbI pabOT, TOTOBAPUBATHCS, OOCYKAATh IPOIIECC U PE3ybTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (00CYXaAeHUS, 0OMEH MHEHHM,
«MO3TOBBIC IITYPMbI» U UHBIE), BBIITOJHATH CBOIO YaCTh pabOThI M KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTUMH YJI€HAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaj1a
B OOmUHA TPOAYKT TIO KPHUTEpUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydJarommiicss HAyquTCs:

e CBOOOJHO ONEPHPOBATH OCHOBHBIMH TIOHATHSAMHU CTEPEOMETPUU TIPH
pelIeHUH 3a7a4 U MMPOBEACHUN MaTEMaTHIECKUX PACCyKICHHM;

e TPUMCHATH aKCHOMBI CTEPCOMETPUU U CIICJICTBHUS M3 HUX IPHU PEIICHUN
TEOMETPUUYECKHX 3a]1a4;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U TIJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO ONEPHPOBATH TMOHATHUSMH, CBS3aHHBIMA C yIJlaMHd B
MIPOCTPAHCTBE: MEXKAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY MPSIMON H
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATh MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacrmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYTOJIbHBIN Napajlieenunesn, Kyo);

e KJIACCU(PUIUPOBATH  MHOTOTPAHHUKHU, BBIOMpAsT  OCHOBaHUSA I
KJaccuukanuu;

e CBOOOJHO ONEpPUPOBATh TMOHSATHUAMH, CBA3AHHBIMHM C  CEUYCHHEM
MHOTOIPAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajienbHOE, LEHTPAIIbHOE U OpPTOTrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTh, BBIMOJIHATH M300paxkeHus (Guryp
Ha TUIOCKOCTH;

e CTPOWUTH CEYEHHSI MHOTOIPAaHHHUKOB PA3JMYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAAM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb 1 TUNIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CAMMETPUU (PUTYPBIL;

e CBOOOJHO ONEPUPOBATH IOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ICUCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JI0KA3aTEIbCTBO MATEMATHYECKHX OTHOUIEHUH H
HAXO0XKJEHUE TE€OMETPUYECKUX BEJIMYWH, MPUMEHSS H3BECTHBIE METObI
IIPU PELIEHUM MATEMATHYECKUX 3a]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHUIINE MNPOrpaMMHBIE CpPEICTBA U  JIIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOPa30BBIBATh W HWHTEPIPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpPeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IMPUMEHATH TIOJYYCHHbIC€ 3HAHUS HA TMPAKTHKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YYCHHbIE MOHSATUS B
npolecce IOMCKa pPELIeHUs MaTeMaTHYecku  CcHOpMYIUPOBAHHOM
npo0sieMbl, MOJETUPOBATh peajbHbIE CHUTyallMM Ha SI3bIKE T'€OMETPUH,
UCCJIEI0OBATh MMOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM I€OMETPUUYECKHUX
NOHATUH M TEOpeM, ammapara aiareOpbl, penarh MPaKTUYECKHE 3a/1auH,
CBSI3aHHBIEC C HAXOKJECHUEM F'€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU KaK
COCTaBHOM 4acTu (yHIAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konny 11 kmacca oOyuaromuiics HayqYuTCs:



CBOOOJIHO OIEpPUPOBATh TMOHATUSMH, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hepruueckoid MOBEPXHOCTAMHU, OOBSICHATH CHOCOOBI
MOJTyYECHUS;

OTIepUPOBATh MOHATUAMHU, CBSI3AaHHBIMU C TEJIaMU BPAIlCHUS: [IUITUHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tena BpamleHus (LMUIMHAP, KOHyC, cdepa U IIap) u
OOBSICHATH CIIOCOOBI MOIYYESHUS TEJ BPAICHHUS,

KJIacCCU(DUIMPOBATH B3aUMHOE PACIIOJIOKEHUE CEPHI U TUIOCKOCTH;
BBIYHCIIATh BEJIMYHMHBI AJIEMEHTOB MHOTOIPAaHHHUKOB M TEJN BpAILEHHUS,
O0BEMBI U TUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POopMyT;

CBOOO/IHO OINEPUPOBATh MOHATUSMH, CBA3AHHBIMU C KOMOWHAIUSMU TeEI
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIN B cdepy u
OINKCAaHHBIA OKOJIO cdepbl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WM TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIMIAIIMH TOBEPXHOCTEN N 00bEMaMu
ITOJIOOHBIX TEII;

n300pakaTh u3ydaemble (DUTYpBI, BBITIOJHITH (BBIHOCHBIC) ILJIOCKUE
YEpTEKU U3 PUCYHKOB IPOCTHIX O0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHSI TEJl BPAILCHMUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, NpPEACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTRBE;

BBITIOJIHATH ONEPAIMK HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKapPTOBOM CUCTEME KOOPIMHAT;
peniaTh reOMeTpUYECKUE 3a7a4l Ha BBIYMCIICHHE YTIIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUA OT TOYKH JO IUIOCKOCTH, B
L€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A [P PEILICHUU;
CBOOOJIHO ONEpUpPOBaTh MOHSTHUSIMM, CBS3aHHBIMH C JIBJKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHU;

BBITIOJIHATh HM300pa)XK€HUsST MHOTOTPAHHWUKOB W TEJl BpaIlleHUs MpHU
MapajuIEIbHOM  TIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3E€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUs MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs LMJINHIpA
(mapajuienTbHO U NEPIEHIUKYIIIPHO OCH), CEUCHUSI KOHYca (TapajiesibHbIe
OCHOBAHMIO U MPOXOISAIIUE Yepe3 BEPILINHY), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEYEHMI: METOJ CJIEeA0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILIEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPKIACHMUS;

NPUMEHSATh TeoOMEeTpUUecKre (AKThI I PEUICHUs CTEPEOMETPUUECKHUX
3a/1a4, MPENoJIaralolMX HECKOJbKO IIaroB pEIICHUs, €CIH YCIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HEsIBHOM (opMme;

pemarh 3aJaud Ha JOKa3aTeIbCTBO MATEMaTUYECKUX OTHOIIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay;

MPUMEHSTH MMOJTYYSHHbIC 3HAHUA Ha MPAKTUKE: CPAaBHUBATh, AHAJTU3UPOBATH
U OLCHUBATh peajbHbIC CUTYyallMH, NPUMEHATh W3YYEHHBIC TOHATHS,
TEOpPEMBI, CBOMCTBAa B MPOILECCE TOWCKA PELICHUS MaTEeMaTHYECKU
chOpMYIUPOBAHHON TPOOJIEMBI, MOJECIUPOBATh PEAIbHbIE CUTyallud Ha
A3bIKE TEOMETPHUH, UCCIEN0BATh TOCTPOCHHBIE MOAENH C HUCIOJIb30BAHHEM
r€OMETPUYECKUX TMOHSATUH M TeopeM, arrmapara anreOpbl, peliaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXXJICHUEM TE€OMETPUUECKUX
BEJIUYUH,;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu dbyHnameHTa pa3BUTHS TE€XHOJIOTU









TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne | HaumenoBanme pa3nesioB | Becero wacoB | Konrpoabnbie | [IpakTuyeckue | DiieKTpoHHbIE (LM(pPOBHIE)
HTEM MPOrPaAMMBI padoThbI padoThbI oOpa3zoBaTesibHbIE PECYPChI
1 NeAxcuomsl ctepeomerpun | 23 1 https://resh.edu.ru/subject/17/10/
2 B3anmHuoe pacrionoxxenue | 6 1 https://resh.edu.ru/subject/17/10/
MPSIMBIX B IPOCTPAHCTBE
3 [TapamienbHOCTh MPSAMBIX U | 8 https://resh.edu.ru/subject/17/10/
TJTIOCKOCTEN B
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTH 25 https://resh.edu.ru/subject/17/10/
IPSIMBIX U INTIOCKOCTEN B
IPOCTPAHCTBE
5 VYTIIbI ¥ PacCTOSTHUS 16 1 https://resh.edu.ru/subject/17/10/
6 MHOTOorpaHHHUKH 7 1 https://resh.edu.ru/subject/17/10/
7 Bekrtopsl B mpocTpanctee | 12 https://resh.edu.ru/subject/17/10/
8 [ToBTOpEHME, 0000IICHNE U | 5 2
CHUCTEMAaTHU3aLUs 3HAHUIN
OO6111e€ KOJTMYECTBO YACOB TI0 102 6 0

porpaMme



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/




11 KITACC

Koan4yecTBO 4acoB

Hamvenonanue JyeKTpOoHHbIE (IIU(PPOBHIE)
pa3ieaoB M TeMm Bcero Kontpous | IIpakruuec . p p
HPOPAMMEI —_ KHEePAGOTHI oOpa3zoBaresibHbIE PECYypPChI
padoThI
(AHATHTIECKAS 15 1 https://resh.edu.ru/subject/17/10/
rEOMETPHS
IMoBTOpenue, 00600IICHHE U 15 1 https://resh.edu.ru/subject/17/10/
CHCTEeMaTH3alus 3HAaHUI
{O0BEM MHOTOTPAaHHHUKA 17 1 https://resh.edu.ru/subject/17/10/
Tena BpaIeHus 24 1 https://resh.edu.ru/subject/17/10/
Tlnomaau moBEpXHOCTHH 9 1 https://resh.edu.ru/subject/17/10/
00BEMBI KPYIJIBIX Tl
{IBroKeHus 5 1 https://resh.edu.ru/subject/17/10/
IToBTOpEHHKE, 00OOIICHUE U 17 2 https://resh.edu.ru/subject/17/10/
CUCTEMaTHU3aIUs 3HAHUI
OO0111e€ KOJIMYSCTBO YacOB 102 8 0 https://resh.edu.ru/subject/17/10/

o mporpamme



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/













IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpounb
HbIe

Bcero

padoThI

IMpakTnuec
KHepadoThI

Hara JJIeKTPOHHBbIE U(PPOBHIE
u3yueHusi o0pa3zoBaTe/ibHbIE pecypchl

OcHoBHbIE NpaBuiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, apaJljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://resh.edu.ru/subject/17/10

[TonsiTus crepeoMeTpun: TOUKa,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE NpaBUjIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, apaljIebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHS: IEepeceKaromuecs
TUIOCKOCTH, MEPECEKAIOIIHEcs
npsiMasi ¥ MJI0CKOCTb;
HOJYTIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10

[TonsTus: nepecekaronmecs
IJIOCKOCTH, MEPECEKAIOLIUECS
npsMasi U MIOCKOCTh;
MOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEUIIINX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

MHororpaHHUKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOUIMX 00BEKTOB

https://resh.edu.ru/subject/17/10

AKCHOMBI CTEPEOMETPUHU U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TTEPBHIC
cneacTBus u3 HUX. Cr1ocoObl
3aJIaHMs TIPSIMBIX UIIOCKOCTEH B
npoctpancTBe. O003HAUYCHHS
MPSAMBIX U INIOCKOCTEN

https://resh.edu.ru/subject/17/10

10

N300pakenue ceueHuil mupamMusl,
Ky0a 1 pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceueHus MoyuYeHHbIX
IJI0cKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUEHHUH pa3HbIMU
BE€TaMHu

11

N3006paxenune ceyeHNi mupaMubl,
Ky0a ¥ IPU3MBL,KOTOPBIE MPOXOJIAT
yepe3 uxpéopa. M3obpaxenue
nepeceyeHus MoJIy4YeHHbBIX



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IJI0cKocTeil. PackpammmBanue
IMOCTPOEHHBIX CEUCHUI
pa3HbIMU LIBETaMU

12

N3o0paxenue cedeHmit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3obpaxkeHue
MepeceUeHUs MOTyYCHHBIX
II0cKocTeil. PackpammuBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMHU IIBETAMU

13

N3o0paxenue cedcHMit
MUPaMUJIbl, KyOa U MPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 UxX
pEbpa. N3o0pakenue
MEPECeUCHUS MOTyUYCHHBIX
IJI0cKOCTeN. PackpammBanue
MOCTPOCHHBIX CEYCHUI
Pa3HBIMHU LIBETAMU

14

Meron cnenoB Ui TOCTPOECHUS
CEUYEeHUN

15

Mertoa cnesoB AJist TOCTPOEHUS
ceuenuii. CBoiicTBa
IepECeYCHU N NPSIMBIX U
IIOCKOCTEHN

https://resh.edu.ru/subject/17/10

16

Meroa cnefoB ajisi MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeCeYeHU ! NPSIMBIX U
IUIOCKOCTEH



https://resh.edu.ru/subject/17/10/

17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEpPTEKEW U 3aIlncCh
11aroB MOCTPOEHUS

18

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTemeI‘/’I " 3allUCh
I1ar0OB TTOCTPOCHHUS

https://resh.edu.ru/subject/17/10

19

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
IaroB IMOCTPOCHUA

20

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEpPTEkKeH U 3anuch
II1arOB TTOCTPOCHHS

21

[ToBTOpEHME MIAaHUMETPUU:
Teopema 0 MPONOPLHMOHATBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

22

IloBTOpPEHME NMIIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEUEHUSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJTAHUMETPUH U CTEPEOMETPUH



https://resh.edu.ru/subject/17/10/

23

KontpomnsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Ipu3Haku CKpemUBarOIIUXCS
npsmbix. [Tapannenbubie
MpsIMbIE€ B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOU
NapajuIeIbHOM TAHHOU IIPSIMO,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIe)KalIeH
Ha JaHHOU npsAMon. Jlemma o
IIEPECEYCHUH MTapaJLIIEIIbHBIX
MPSIMBIX IJIOCKOCTBIO

26

[TapanminenpHOCTb TpEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKpCHIMBAIOINXCA MTPAMBIX

https://resh.edu.ru/subject/17/10

27

[TapamensHoe
npoektupoBanue. OCHOBHBIE
CBOICTBA NapaljIeIbHOTO
IIPOEKTUPOBAHMSI.
N300pakeHue pa3HbIX GUTyp B
NapajuIeIbHOM IPOEKINH

28

LenTpanpHas npoekuus. Yroiu
C COHAIPAaBJIEHHBIMU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTOPOHaMU. YTOJ MEXIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
pacnonomeHHeM HpSIMbIX B
IIPOCTPAHCTBE

30

[TonsTHS: MapamIeTbHOCTh
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapajuieIbHOCTH MPSIMOU 1
mrockoct. CBOMCTBA
MapajuieIbHOCTH MPSIMOU 1
TTOCKOCTH

31

I'eomerpuueckue 3agauu Ha
BBIUHCJICHUE U JJOKA3aTeJbCTBO,
CBSI3aHHBIE C IAPAJLICIIBHOCTBIO
IPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha YEPTEXKE U
MapaJJIEIbHOIO IPYTOn
npsMoM. Pacuér oTHOWIEHN

https://resh.edu.ru/subject/17/10

33

[TapannensHas mpoeKIus,
HpI/IMeHeHI/Ie JJIA HOCTpOCHI/Iﬂ
ceueHHi Kyda u
napaenenumnena. CBoncTBa
napajuieNienuneaa u Mpu3Mbl

34

[TapannensHbIE IIIOCKOCTH.



https://resh.edu.ru/subject/17/10/

[Ipu3Haky napaieIbHOCTH
JIBYX TUIOCKOCTEH

35

Teopema 0 nmapajuIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TAHHOU
IUIOCKOCTH U CIIEICTBUSA U3 HEE

36

CaolicTBa napajuiebHbIX
IJIOCKOCTEH: 0 mapauieaIbHOCTU
MPSIMBIX TIEPECEUCHUS MIPH
MepeceyeHn ! IByX
NapajuleIbHbIX TUIOCKOCTEN
TpeTbhel

37

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
MapajuiebHBIX MPSMBIX,
3aKIJIIOYEHHBIX MEXKIY
napajuiebHBIMU MJIOCKOCTSIMU;
0 IIepEeCEeYCHUN IIPSIMOM C
IBYMSI TIapaJIeTbHBIMHU
IUIOCKOCTSIMHU

https://resh.edu.ru/subject/17/10

38

[ToBTOpeHue: Teopema
[Tudaropa Ha MIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaenenumnena

41

Brluncienue aimH OTPC3KOB B



https://resh.edu.ru/subject/17/10/

KyOe U MpsSIMOYTOJIbHOM
napajuleJenumeie

42

[lepnieH IUKyYIAPHOCTD NPAMOU
u wiockocTu. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPAMOM
U IUIOCKOCTH

43

[TeprieHAMKYASAPHOCTH MPSIMOiL
u mnockoctu. [Ipusnak
MEePIEHIUKYISIPHOCTH IPSAMOi
U IJIOCKOCTH

44

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

https://resh.edu.ru/subject/17/10

45

IInockoctu n
MepIEHIUKYISIPHBIE UM
MPsIMbIE B MHOTOTPaHHUKAX

46

Ilnockoctu n
MEepIEHIUKYISIPHBIE UM
MPsIMbIE B MHOTOTPaHHUKAX

47

[lepnieHiuKynsip U HAKJIOHHAS.
IlocTpoenue neprneHauKysapa
13 TOYKH Ha IPSIMYIO

48

[lepnenauKkynsip U HaKJIOHHASL.
[Toctpoenue nepneHAuKyIspa
U3 TOYKHU Ha MPSIMYIO



https://resh.edu.ru/subject/17/10/

49

Teopema o Tpéx
MePIeHIUKYIIApax (mpsiMast u
oOpaTHas)

https://resh.edu.ru/subject/17/10

50

Teopema o Tpéx
MepHeHIuKyapax (mpsmas u
oOparHas)

o1

Yron mexny
CKPEITUBAIOIIMMHUCS MPSIMBIMUA

https://resh.edu.ru/subject/17/10

52

[Touck neprieHIMKyASPHBIX
Hp?[MI:IX C IIOMOIIBHO
MEepHEHIUKYISIPHBIX
IIOCKOCTEH

53

OproronaibHoe
POEKTUPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MIAPaMUJIBI C IIOMOILIBIO
OpPTOTOHAJILHOM MPOEKIIUH

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHOU
MIUPaMUJIBI C TOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[Inockoctu cummerpuil B
MHOTOTpaHHUKaX

57

[Ipu3Hak nepneHaANKyJIApHOCTH
IIPSIMOM M INIOCKOCTHU KaK



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CICACTBUEC CUMMETPUHA

58

[IpaBusbHBIE MHOTOTPAHHUKHU.
Pacué€r paccTosinuii OT TOUKH
710 IUIOCKOCTH

https://resh.edu.ru/subject/17/10

59

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuér paccrosinuii OT TOUKH
710 TUIOCKOCTH

60

CrniocoObl OIyCTUTh
NEPIEHIUKYIISIPBl: CAMMETPUS,
CZIBUT TOUKH I10 NapaJlJIeIbHON
IpsAMOI

https://resh.edu.ru/subject/17/10

61

CaBur no HenapauienbHON
IIPSIMON, U3MEHEHUE
paccTosHu

62

KonTponbnas padota
"B3zauMHoOe pacrnonoxxeHue
MPSIMBIX U INIOCKOCTEN B
nmpocTpaHcTae”

63

IloBTOpEHME: Yron Mexay
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTPAHCTBE

65

I'eomeTpuueckue MeTo b1
BBIYMCIICHUS YTIIa MEXKITY



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MIpsAMBIMHA B MHOT'OI'PaHHHKAX

66

JIByrpanHssblil yroia. CBoicTBO
JIMHEWHBIX YIJIOB JBYIPaHHOIO

yria

67

[TepnenqukynspHbIC
miockoctd. CBOMCTBA B3aUMHO
MepIEH UK YISIPHBIX
IIOCKOCTEH

68

[Tpu3HaK neprneHaAuKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
[epeceyeHus JIByX IIOCKOCTeH
NIEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONBHBIM
napasiesenunen; Kyo;
U3MEpEHUs, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema o nuaroHajn
MPSIMOYTOJIBHOTO
napajuieJIienuIe/1a U CJIe/ICTBUE
u3 Heé

71

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33]]a4H,
CBA3aHHBIE CO B3aNMHBIM
pacroyio’keHNUeM MPSIMbIX U
TUTOCKOCTH

72

IToBTOpEHME:
CKpELIUBAIOIINECS IPSIMBIE,




napaJjICJIbHbIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOT'OI'PAaHHUKAX

73

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCS MPSMBIX,
paccTosTHUE MEXIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
B IPOCTBIX CUTYaIIHSIX

https://resh.edu.ru/subject/17/10

74

PaccrostHue OT TOYKH 1O
IIJIOCKOCTH, PaCCTOSTHHE OT
MIPSIMOM 10 IJIOCKOCTH

75

Brruncnenue paccrosHuit
MEK1Y CKPEIIMBAIOIIMMHUCS
MPSIMBIMU C TTOMOIIIBO
MEePHEHIUKYISIPHON TUIOCKOCTH

https://resh.edu.ru/subject/17/10

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrinoB. Teopema [Tugaropa,
TEOPEMBI KOCHHYCOB M CHHYCOB
JUIs TPEXTPAHHOTO yIiia

https://resh.edu.ru/subject/17/10

77

DneMeHTHI cPeprudecKoi
T€OMETPHUHU: T€0IC3NUECKUE
JIMHAHU Ha 3eMiie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHUN
"MHOTrorpaHHHK 1 €ro
JJIEMEHTHI"



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Tupamuna. Buasl nupamu.

80 [IpasHbHas mpaMia 1 https://resh.edu.ru/subject/17/10
81 IIpusma. IIpsAmas u HakIOHHAs 1
npusmsl. [IpaBuibHasg npuzma
[Ipsmoit napamienenunes,
82 IIPSIMOYTOJIbHBIN 1
napajuiesenumes, Kyo
g3 | DPIMYKIBIC MHOTOMPAHHUKN. 1 hitps://resh.edu.ru/subject/17/10
Teopema Ditniepa
BbInmykiiple MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBunbHbIe 1
U TOJTyNpaBUIIbHbIE
MHOTOTPaHHUKHU
85 KontponbHas pabora 1
"MHororpaHHuku"
ge | | |CHATHC BCKTOPAHa 1 hitps://resh.edu.ru/subject/17/10
IUIOCKOCTH U B IIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 PaszHOCTB BekTOpOB 1
89 [IpaBuiio napannenenumnena 1
90 YMHOK€EHNE BEKTOpa Ha YUCIIO 1
Pasnoxxenue BexTopa no 6azucy
91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1
OJTHOM TJIOCKOCTH
92 CkansipHO€ IpOou3BeIeHNE 1 https://resh.edu.ru/subject/17/10
03 Brruucnenue yria Mexiy 1
BEKTOpaMH B IPOCTPAHCTBE
94 [Ipocretimme 3amaun ¢ 1



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

BEKTOpaMHU
95 [Ipocreiine 3axauu ¢ 1
BEKTOpaMH
96 [Ipocreiimue 3aga4u ¢ 1
BEKTOpaMH
97 [Ipocreiimue 3anaum ¢ 1
BEKTOpaMHU
08 O060011IeHNe U CUCTEMATU3AIIHS 1
3HAHUU
99 O06o01IeHre ¥ cHCTeMaTH3aIus 1
3HAHUU
100 | HroroBas KOHTpoOJIbHAs paboTa
101 | HroroBas KOHTpOJIbHAs paboTa
102 O606H}€HI/I€ Y CUCTEMAaTH3aIHS 1
3HaHUH
OBILEE KOJIMYECTBO YACOB 102
1O ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTesibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopnunaTel BeKTOpa Ha
TIJIOCKOCTH U B
npocTtpaHcTae"

[ToBTOpEHUE TEMBI
"CkansipHoe POU3BEACHUE
BEKTOPORB"

IToBTOpeHue Tembl
"Borunicnenue yria Mexay
BEKTOpaMH B IIPOCTPAHCTBE'

[ToBTOpEHME TEMBI
"YpaBHEeHHE MIPSAMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMallb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE MIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTH B OTPE3Kax

BexropHoe npousseneHue

JIuneliHbIe HEpABEHCTBA,




JIMHEHHOE
MIPOrpaMMHUPOBAHUE

JInHeliHbIE HEPABEHCTBA,
JMHENHOE
[IpOrpaMMHUpPOBaHUE

10

AHaIUTHYECKUE METO/IbI
pacdéra yria Mexay
IPSIMBIMU B MHOTOTPaHHHKaX

11

AHanuTHYECKNE METOBI
pacuéra yria Mexny
IJIOCKOCTSIMU B
MHOTI'OrpaHHUKax

https://resh.edu.ru/subject/17/10/

12

dopMya pacCcTOsIHUSA OT
TOYKHU J0 IJIOCKOCTH B
KOOpAUHATax

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TJIOCKOCTHU B Ky0e

14

Haxoxnenue paccrostHuii ot
TOYKHU JI0 IIJIOCKOCTH B
MPaBUJILHOM NTUPAMHUJIE

15

KonTponbnas padota
"AHanutuueckas reomerpus"

16

Ceuenns MHOT'OI'paHHUKOB:

CTaHAAPTHBIC MHOI'OTI'PAHHUKHA

https://resh.edu.ru/subject/17/10/

17

CeueHnss MHOTOTPaHHUKOB:
METO/JI CJIEJIOB

18

CeueHns MHOT'OI'PpaHHUKOB:
CTaHAAPTHEBIC IIJIOCKOCTH,



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MEepEeCEeUCHUS MPSAMBIX U
IJIOCKOCTEN

19

[TapamienpHble IpsIMBbIE U
IUIOCKOCTH: MapaJulebHbIe
CCUCHUA

https://resh.edu.ru/subject/17/10/

20

[TapannenbHble nIpsMble U
IIJIOCKOCTH: PACUET
OTHOLUEHUH

21

[TapatensHble NpsMbIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKpELIUBAIOIIUMUCS
MPSIMBIMU

https://resh.edu.ru/subject/17/10/

22

[lepnenukynsapHbIe IPSMBIE
U IUIOCKOCTH: CTaHIApTHBIE
Iapsl MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/17/10/

23

[lepnenaukynsapHsle IpsMbIE
U IIJIOCKOCTH: TEOPEMA O Tpex
MEPIEHIUKYISIPAX

24

[lepnieHAUKYIApHBIE IPSIMBbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTpaHHHUKaxX

25

[ToBTOpenue: miomaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TITOIIA/ICH, COOOpaKeHHs
og00us

https://resh.edu.ru/subject/17/10/

26

[ToBTOpenue: miomanu



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

MHOTOYTOJILHUKOB, (DOpMYJIBI
JUTS TIIOMIA/ICH, COOOpaKeHMs
noxoous

27

IToBTOpenue: iomanu
MHOTOYT'OJILHUKOB, ()OPMYJIBI
JUTS TITOMIA/ICH, COOOpaKeHHUS
noxoous

28

[Inomanu ceyenuin
MHOT'OI'PaHHHUKOB: IIJIOIIAJH
ITIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaXKeHUs
1o106us

https://resh.edu.ru/subject/17/10/

29

IImomanu ceuennii
MHOTOTPaHHUKOB: TIOIIAIN
ITIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHUs
mopoous

30

KonrtponbHas pabora
"[ToBTOpEHME:
MHOT'OTPaHHUKH, CEYECHHUS
MHOTOTPaHHHUKOB"

31

O0BéM Terra. O0beEM
PSIMOYTOJIBHOTO
napauiesienumne1a

https://resh.edu.ru/subject/17/10/

32

3amaun 06 yaABOeHUH Kyda, O
KBaJpaType Kyoa; o
TPHUCEKIINH yTiia

33

CrepeomeTpHuuecKue 3a1a4w,
CBSI3aHHBIE C 00BLEMOM

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IpsAMOYIT'OJIBHOTO
apajjiejacnuicaa

34

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C BEIYHCIICHUEM
00bEMa IPSMOYTOJILHOTO
napaJuiesenuresa

https://resh.edu.ru/subject/17/10/

35

O06BEM NPSMOI TPU3MBI

36

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB MPSIMOM TIPU3MBI

37

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
IIPSIMOY TIPU3MBI

38

Brruucnenne o0bEMOB TeI €
IIOMOIIBIO OIIPENEIIEHHOTO
unterpana. Oobém
HAKJIOHHOM IIPU3MBI

https://resh.edu.ru/subject/17/10/

39

Brruncnenue 006EMOB TeT €
TIOMOIIBIO OITPENEIIEHHOTO
unTerpana. O0bEM nupamMuabt

40

dopMmyna 00bEMa MUPAMUJIBIL.
OrHolleHne 00LEMOB
MUpaMU/] C OOITUM YTIIIOM

https://resh.edu.ru/subject/17/10/

41

dopMmyna 00bEMa MUPAMUJIBIL.
OrHolienne 00EMOB
MUPaMU/I C OOIITUM YTIIOM

42

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

HaKJIOHHOM IMPU3MBbI

43

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMaMU
ImrupaMuabl

44

[TpukiaaHbIe 3a0a9H 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIIOHHOM MPHU3MBI

https://resh.edu.ru/subject/17/10/

45

[TpukiagHbIe 3a0a9H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPAMUIBI

46

[Tpumenenne 00BHEMOB.
Beruncnenue pacctosiHus 10
IUIOCKOCTH

47

Kontponbnas padota "O0bEM
MHOTOIpaHHUKa"

48

HunuHaapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
LWIAHAPUYECKON
MMOBEPXHOCTHU

https://resh.edu.ru/subject/17/10/

49

unmuuap. [psamoit kpyroBoun
nuuHAp. Inomans
ITOBEPXHOCTH LUJIMHIPA

https://resh.edu.ru/subject/17/10/

50

Konnueckas moBepxHOCTb,
oOpa3yroInue KOHUYECKOH
noBepxHocth. Konyc

https://resh.edu.ru/subject/17/10/

51

Ceuenue koHyca
IIJIOCKOCTBIO0, apaJIEIbHON
IJIOCKOCTH OCHOBAHMS



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

52

VYceu€HHbIN KOHYC.
N300pakeHre KOHYCOB U
yCeUEHHBIX KOHYCOB

53

[Tmomaae 00xOBOM
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/10/

54

[Tmomaae 00xOBOM
MMOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/10/

55

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4u
Ha J0Ka3aTCJIbCTBO U
BBIYHCIICHUC, IIOCTPOCHUEM
CeUeHHI HUJInHApAa, KOHYCa

56

CrepeomeTrpuueckue 3a1a4u
Ha JJ0Ka3aTesbCTBO U
BBIYMCIIEHHE, IOCTPOCHUEM
CEYEHUI LIWIMHAPA, KOHYCa

57

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C LUJIMHIPOM

58

[Tpuknanueie 3ana4m,
CBSI3aHHBIE C ITUIUHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/17/10/

60

Ilepeceuenue cdepsl u mapa

¢ miockocThio. Kacanne mrapa

U chepbl TIOCKOCThI0. Bun u
n300pakeHue mapa

https://resh.edu.ru/subject/17/10/

61

Ilepeceuenue cdepsl u mapa

¢ II0CKOCThI0. Kacanue mapa



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

U cepbl IIIOCKOCThI0. By u
n300pakeHue mapa

62

VYpasuaenwne chepsl. [Lnomans
cdepsl u e€ yacTei

63

CummMmetpus cdepsl U mapa

64

CrepeomeTpuueckue 3a1aun
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHHE, CBS3aHHBIE CO
cthepoii u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IJIOCKOCTBIO

65

CrepeomeTpruueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC CO
cthepoii u mapowm,
IMOCTPOEHUEM UX CEUCHUH
IUIOCKOCTBIO

66

[TpuknagHeie 3a1a4u,
CBsI3aHHBIE cO chepoit 1
1apom

67

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BEIYMCIICHUSA B
OKPY>KHOCTH, CTaHJAPTHBIE
o100us

68

Paznuunsie KOMGI/IHaI_II/II/I TCII
Bpali€HUsA U MHOTOT'PaAaHHHUKOB

69

3agaun o reMe "Tena u
MOBEPXHOCTHU BpalieHus"

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/

70

3amaun o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6beém umuaapa. Teopema
00 00BéMe psIMOTO
HUAJTUHIpA

https://resh.edu.ru/subject/17/10/

73

Brrunciienune 005EMOB TEI €
[TOMOIIBIO OMPEIEIEHHOTO
uHTerpaia. O0bEM KoHyca

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTU KOHYCA

75

CrepeomeTpHrUecKHe 3a1a9H,
CBSI3aHHBIE C BEIUUCIIEHUEM
00BEMOB IMIIMHIPA, KOHYCa

76

[IpukiiagHeie 3aga4u 10 TEME
"OO0BEMBI U ILIOLIAIH
noBepxHocTei Ten"

https://resh.edu.ru/subject/17/10/

77

OO6béM 11apa 1 LapoBOro
cektopa. Teopema 00 00bEMe
mapa. [lnomans cdepsl.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB 11apa, apOBOro
CerMeHTa U IapOBOTr0
CeKTopa

78

[IpuknagHelie 3a1a4u MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

00BEMOM IIIapa M IUIOIIA IO
cdepbl. COOTHOLIEHUS MEKITY
IUTOIIASIMH [TOBEPXHOCTEH U
00bEMaMH MMOJOOHBIX TEI

79

ITomoOusbIe Tena B
npocrpaHcTse. M3sMeHeHue
00BbéMa TIpu 01001 H.
CrepeomeTpHuyuecKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TeJI U IuIomanei
MMOBEPXHOCTEN

80

KonTponbnas padbora
"[Lnomiaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TET"

81

JIBH>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J{BrxeHus u
paBeHcTBO (puryp. Odurue
CBOMCTBA JBUKCHUI

https://resh.edu.ru/subject/17/10/

82

Bunn nBukennit:
MapaJuiebHbIN IIEPEHOC,
LEHTPAJIbHASI CHMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOi

83

[Ipeobpa3zoBanus mogoous.
[Ipsimas u cepa Ditnepa

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE IBUKEHUS

https://resh.edu.ru/subject/17/10/

85

KonrtponsHas pabora
"BexTops! B mpocTpaHcTBe"



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

86

O6o0mmaroriee MOBTOPEHHE
11 nmoHsATHI U METO/IOB Kypca
reomerpuu 10-11 kinaccos,
cUcTeMaTu3alus 3HaHU:
"[TapajienbHOCTD MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87

O6o0maroriee MOBTOPEHHE
11 moHsATHI U METO/IOB Kypca
reomerpuu 10-11 kmaccos,
cUcTeMaTu3alus 3HaHH:
"BekTopsl B mpocTpancTse"

88

O6o0m1aromee MOBTOPEHNE
11 noHsATHI M METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cUcTeMaTu3alus 3HaHH:
"BekTopsl B mpocTpaHcTse"

89

O6o061matoniiee NOBTOPEHKE
11 noHsATHIA U METOIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTHU3alys 3HaHUM:
"O6beM MHOTOrpaHHUKa"

https://resh.edu.ru/subject/17/10/

90

O6o061matoniiee NOBTOPEHKE
11 nmoHsATHI U METOIOB Kypca
reometrpuu 10—11 kmaccos,
CUCTEMAaTU3alMsl 3HAHUMN:
"O6beM MHOTOTpaHHUKA"

91

Oo6o0m1aromiee MOBTOPEHUE
11 nonsTHI M METOZIOB Kypca
reometpun 10—11 xmaccos,



https://resh.edu.ru/subject/17/10/

CUCTEeMAaTH3alusl 3HAaHHIHA:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

O6o0maromee MOBTOPEHUE
11 moHsTUI ¥ METOJIOB Kypca
reometrpuun 10—11 kinaccos,
CHCTEMAaTH3alMsl 3HAHMIA:
"ILnomaay MoBepXHOCTU U
00BEMBI KPYTIIBIX TE"

93

HroroBas KOHTpoOJIbHAS
paborta

04

HToroBast KOHTPOJIbHASI
pabora

95

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHUH

96

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
poJb B pa3BUTHHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

https://resh.edu.ru/subject/17/10/

97

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
poOJb B pa3BUTHH
COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

https://resh.edu.ru/subject/17/10/

98

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
poOJb B pa3sBUTHHU
COBPCMCHHBIX MHXXCHCPHBIX U



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

KOMIIBIOTCPHBIX TEXHOJIOTHI

99

Hcropus passutus
CTEpEOMETPUU KaK HAyKHU U €€
pOJIb B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3zButus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU
COBPCMCHHBIX WHIKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
poOJb B pa3BUTHHU
COBPCMCHHBIX WHKCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI UIS1 YHEHUKA

Marematuka. 'eomerpus. YrinyOaennbiit ypoes: 10 kiacc: yueOnuk / Al
Mepzmsik,[{.A. Homuposckuit, B.M. IlonskoB. — M.: Benrana-I"pad, 2020.
Marematuka. 'eomerpus. YrinyOaeHnHbiit ypoBeHs: 11 kiacc: yueOnuk / Al
Mep3zmsik,J[.A. Homuposckuii, B.M. [Tonsko. — M.: Benrana-I'pad, 2020.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Marematuka. 'eomerpusi. YrinyOneHnHbiit ypoBeHs: 11 knacc: yueonuk / AT
Mepsnsk,/[.A. Homuposckuii, B.M. IlonsikoB. — M.: BenTtana-I"pag, 2020.
Marematuka. 'eomerpusi. YrinyOaennbiit ypoens: 10 kiacc: yueOnuk / AT
Mepsnsik,/JI.A. Homuposckuii, B.M. [TonsikoB. — M.: Benrana-I'pad, 2020.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru/ DnekTponHas OMOIMOTEKAa YUSOHUKOB U METOTNICCKUX
MaTepHuasoB

http://www.math.ru Matepuaisl o MaTemaTiKe B ENUHOM KOJUTEKIMH

M poBBIX 00pa30BaTENbHBIX PECYPCOB

http://www.bymath.ne t I"azeta «Maremaruka» M3narensckoro noma «IlepBoe
CEHTSIOPSI»

http://www.uztest.ru 3agaun o reoMeTpun: HHPOPMAITMOHHO-TTOMCKOBAS

CHCTCMa

http://www.problems.ru KommnbroTepHas MaTeMaTHKa B IIIKOJIE
http://school.msu.ru Marematuka. lllkomna. Byaymiee. Caidt yunress
marematuku A.B. [lleBkuHa

http://www.etudes.ru Matematnueckoe 00pa3oBaHuE: MPOIIJIOE U HACTOSIIIEE.
HHTepHETONOINOTEKA 10 METOAUKE IPEOJaBaHMsI MATEMATUKH

http://www.exponenta.ru ITopran Allmath.ru — Best MaTemaTrKa B OJJHOM

MecTe


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/

crcTemMa
http://www.problems.ru Komnsrorepaast MaTeMaTHKA B IIKOJIC

* http://school.msu.ru Maremaruka. lllkona. bByaymee. CailT yuaurens
maremMatuku A.B. [lleBkuna

* http://www.etudes.ru Marematnyeckoe oOpa3oBaHuUE: MPOIILJIOE U HACTOSIIIECE.
WuTepHeTONOINOTEKA TI0 METOUKE TIPSO aBaHMsI MATCMATUKU

* http://www.exponenta.ru ITopran Allmath.ru — Bcst maTemaTnka B 0HOM

MCCTC


http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/

OcHoBHBIE TpaBUIIa U300paKEHUS HAa PUCYHKE TUIOCKOCTH, MMapaljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBIOTPE3KA

[TonsiTust crepeoMeTpUN: TOUKa,PsIMasi, IIIOCKOCTb, MPOCcTpaHcTBO. OCHOBHBIE MpaBuiia U300paKEHUSI Ha PUCYHKE
MJIOCKOCTH, MapajlIeNbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka 1

INousTus: MEPECEKAIHECA IINIOCKOCTH, IEPECCKAOIIUCCAIIpAMAan U INIOCKOCTh; IMOJYIIPOCTPAaHCTBO

INousTus: MEPECEKAIHNECA IINIOCKOCTH, IEPECCKAOITUCCAIIPAMAan U INIOCKOCTh; IMOJYIIPOCTPAaHCTBO

MHororpaHHUKH, H300paKEHHETIPOCTEHIITNX TIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIONINX OOBEKTOB

MHororpaHHUKH, H300paKEHUETIPOCTEHIITNX TPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOMUX 00BEKTOB

AXCHOMEI CTCPCOMCTPHHU HUIICPBLIC CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHUU HUIICPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE CIeACTBUS U3 HUX. CrocoOBl 3a1aHus NPSAMbIX UIJIOCKOCTEN B pocTpaHcTBe. O003HaueHUs
MPSIMBIX U IIJIOCKOCTEN




10  M3zoOpakeHue ceueHH mupaMubl, Kyoa U Mpu3Mbl, KOTOPbIE IPOXOAAT Yepe3 ux péopa. M3o0paxxkeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PacKkpaMBaHUEeNOCTPOCHHBIX CEUEHHI pa3HbIMU LIBETAMHU

N300pakenue ceueHuil mupaMusl, Kyda v IpU3MbIL,KOTOpPBIE IPOXOIAT uepe3 uxpéopa. 3obpaxkenue nepecedeHus
11 OOIy4YEeHHBIX

IJIOCKOCTEN. PackpalmBaHNEeNnOCTPOCHHBIX CEYEHHUM pa3HbIMM IBETAMU

12  M3oOpakeHue ceueHUi MUpaMuIbl, KyOa U IpU3Mbl, KOTOpPbIE TPOXOIAT uepe3 ux pédpa. M3o0paxkenue nepeceueHus
MOJYYEHHBIX IIOCKOCTEN. PacKkpalmmBaHMENOCTPOEHHBIX CEYEHNU Pa3HBIMU LIBETAMHU

N300pakeHue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOpBIE MPOXOIAT yepe3 ux peéopa. M3o0paxeHne nepeceyeHus
13  DIOJY4YEeHHBIX IJIOCKOCTEN. PackpammBaHUENOCTPOCHHBIX CEUEHHUI pa3HbIMU LIBETAMHU



14

15

16

Merton cnenoB il TOCTPOCHUACEUCHU N

Merton cienoB it noctpoeHusiceueHnid. CBOMCTBA NepeceueHn MPsIMBIX U MJIOCKOCTEN

Merton cienos it noctpoeHusiceueHnid. CBOMCTBA NepeceueHn MPSIMBIX U MJIOCKOCTEN

17

[MocTpoenue ceueHnii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3naHne BBIHOCHBIX YEPTEKEH U 3aIMChIIAroB
[MOCTPOECHUS

18

[MocTpoenue ceueHnunii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3naHne BBIHOCHBIX YEPTEKEH U 3aIUChIIAroB
[MOCTPOECHUS

19

[MocTpoenue ceuenunii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3naHne BBIHOCHBIX YEPTEKEH U 3aIMChIIAroB
[MOCTPOECHUS

20

[TocTpoenue ceueHuit B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3naHne BRIHOCHBIX YEPTEKEH U 3aMUChIIaroB
[MOCTPOEHUS

21

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa O IMPOMMOPIHUOHAIIBHBIXOTPC3KAX. HOIIO6I/IC TPCYTrOJIbHUKOB




22

HOBTOpeHI/Ie IJIAaHUMCTPUHU: TeopeMa Menenas. PacueTsl B ceUeHUSIX Ha BRIHOCHBIX YepTeIKax. I/ICTOpI/IH Pa3BUTHUA
MIAHUMCETPHUU U CTCPCOMETPUU

23

24

25

26

27

Kontponbnas padota "Akcuomsl crepeomeTpun. CeueHus"

B3aumHoe pacnonoxeHnue npsameix B mpocTpancTBe. CkpemuBaromuyecs npsmblie. [pu3Haku cKpelmBaromuXcsanpsaMbIX.
[TapanienpHble IpsMBbIE B IPOCTPAHCTBE

Teopema o cynieCTBOBaHMH U €AMHCTBEHHOCTH NIPSIMOU MapalIeIbHOM NaHHOW MPSAMON, IPOXOAAILEHN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIE)KAUIEH Ha JAHHOW MPsAMOM. JIeMMa 0 nepecedeHny napajuiebHbIX IPSIMBIX IUIOCKOCTBIO

[TapannensHOCTh Tpex npsiMbIX. Teopema o TpEX mapauIeabHBIXNIPAMBIX. TeopeMa 0 CKpelMBaOIINXCs MIPSIMBIX

[TapamtensHOE poekTHpoBaHKre. OCHOBHBIECBOWCTBA MAPAJUIEIIBHOTO POEKTUPOBAHUS.
N300pakeHue pa3HbIX GUTyp B
MapajuIeIbHON MPOEKIINH




28

29

30

31

32

33

34

HCHTpaJ'IBHaH IIPOCKIUs. Vroic COHaITpaBJICHHBIMU

CTOPOHAMHU. YTOJI MEXAYIPIMBIMU

33,[[8‘11/1 Ha J0Ka3aTCJIbCTBO MUCCIICAOBAHUEC, CBA3AHHBIC C PACIIOIOXKCHUEM IIPAMBIX B IIPOCTPAHCTBE

[ToHsTHS: MapaIeNbHOCTHIIPSIMOMN U TUIOCKOCTH B MpocTpancTse. [Ipu3Hak napamiensHocTy npsiMoi umiaockoctu. CBoiicTBa
MapajuieTbHOCTH PSIMOM UINIOCKOCTH

I'eomeTpuueckue 3a/1aun Ha BBIYUCIICHUE U JJOKA3aTeIbCTBO,CBI3aHHbBIE C APAJICIbHOCTRIONPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue cedyeHust, MPOXOASIIETO YEPE3 JaHHYIOMPAMYIO Ha YEPTEXKE U MAPAJUIETBHOTO IPYroM npsamoii. Pacuér
OTHOLIEHUH

[TapannenbHas npoeKuys, IPUMEHEHUE JUIsl TOCTPOEHUsICEUeHUH KyOa 1 nmapauienenunena. CpoiicTBanapaiesnenunesna u
TIPU3MBI

[TapannensHbIE IIIOCKOCTH.



35

36

37

38

39

40

41

HpI/I3HaKI/I NnapamiCiIbHOCTUABYX IIOCKOCTEH

Teopema o mapajneabHOCTH U €AMHCTBEHHOCTH IUIOCKOCTH, IIPOXOSAIIEH Yepe3 TOUKY, HE IPUHAUICKALTYIO JaHHOM
IUIOCKOCTH U CJIEACTBUA U3 HEE

CaoiicTBa napajiesbHbIX IIOCKOCTEH: 0 MapaJIeIbHOCTUIPSIMBIX TIEPECEUCHUSI MPU MEPECCUCHUH IBYX MapalieIbHbIX
IJIOCKOCTEH TpeThen

CaoiicTBa napamienabHbIX IIOCKOCTEN: 00 OTpe3Kax MapajulebHbIX IPSIMbIX, 3aKIIOUEHHBIX MEX/Ty NapajljeIbHBIMU
IIJIOCKOCTSIMU; 0 IIEPECEUECHUHU NIPSAMOU € ABYM IapaJIJIEIbHBIMU INIOCKOCTAMHU

[ToBTopenue: Teopema [Indaropa Ha IocKoCTH

HOBTOpeHI/IGI TPUTOHOMCTPUA ITPAMOYTOJIBHOI'O TPCYT'OJIbHHUKA

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO Mapaieienurnena

Brruncienue aimH OTPC3KOB B



43

[leprieHIUKYIAPHOCTD MPSIMOIH MI0CcKOCTH. [Ipu3Hak nepneHaAuKyIIPHOCTH MPSMOIH IITOCKOCTH

44

Teopema 0 CylieCTBOBaHMM UETUHCTBEHHOCTH MPSMOIl, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U NMEPIEHAUKYIISIPHON K
IJIOCKOCTH

45

IInockoctu u NEPpHNCHAUKYIISIPHBIC UM IMMPAMBIC B MHOT'OI'DAHHUKAX

46

IInockoctu u NEPpHNCHAUKYIISIPHBIC UM IMMPAMBIC B MHOT'OI'DAHHUKAX

47

[Tepnienaukymnsap u HaknoHHas. IlocTpoenne nepneHaAuKyIIsipan3 TOYKM Ha MPSMYIO

48

[Tepnienaukynsap u HakinoHHas. IlocTpoenne nepneHaAnKyIIspan3 TOUYKU Ha MPSMYIO




49

Teopema o Tpéx nmepneHANKYIIApax (mpsmasi noOpaTHas)

50

Teopema o Tpéx meprneHAUKYIspax (mpsmMas nodparHas)

o1

'Yron Mexay CKpenMBatOIUMHUCS TPSIMBIMU

52

ITouck NEPNCHAUKYJIAPHBIXIIPAMBIX C IIOMOLIBIO NEPIICHAUKYIIAPHBIX IIOCKOCTEHN

53

OpToroHanbHOE MPOEKTUPOBAHKE

54

[locTpoenue ceuenuii Kyoa,Ipru3Mbl, IPAaBUIBHONW MUPAMU/IBI C TIOMOLIBI0 OPTOrOHAIBHOM MPOEKIINU

55

HOCTpOeHI/Ie CeUYeHHI KY6a,HpI/I3MH, HpaBHHBHOﬁ nupaMuJbl € IOMOIIBIO OpTOFOH&J’IBHOﬁ IIpOCKINHU

56

CI/IMMeTpI/IH B IIPOCTPAHCTBCOTHOCUTCIIBHO IIJIOCKOCTH. IInockoctn CHMMCTpHI’I B MHOT'OI'paHHUKAX

57

[Ipu3HaK NepHeHANKYIIPHOCTUIIPSIMOMN U TUIOCKOCTH KaK




CJICACTBHEC CUMMETPUU

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacu€T pacCTOAHUM OT TOUKH A0 IIJIOCKOCTH

59

HpaBI/IJ'IBHBIe MHOFOFpaHHI/IKI/I.PaC‘IéT paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTHU

60

CriocoObl OITyCTUTh NEPIIEHANKYIISAPBI: CHMMETPHUS,CIBUT TOUKH TI0 NapauIeTbHOUIPAMOI

61

CIBUT MO HENapauIeIbHOUNIPSAMOM, N3MEHEHNE PACCTOSTHUI

62

KonTponbsHast padora "B3anmMHOE pacmonokeHUETPSMBIX U IUIOCKOCTEH B MpocTpaHCcTBe"

63

HOBTOpeHI/ICI Yo MEXKAYy MpsAMBIMHA Ha IMJIIOCKOCTH, TPUTOHOMETPUS B ITPOU3BOJIBHOM TPCYTrOJIbHHUKE, TCOPEMA KOCHUHYCOB

64

HOBTOpCHI/IeZ YroJ MEKAY CKpCIUBAOIIUMHUCA MPAMBIMHAB IIPOCTPAHCTBC

65

FCOMeTpI/ILIeCKI/IC MCTOABIBBIYUCIICHUA YTJIa MCKIAY




MPpAMBbIMHA B MHOT'OI'PaHHHUKAX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPaHHOIOYIJIa

67

[lepniengukynsapHbie m10ckocTu. CBOICTBA B3aUMHOTIEPIICHINKYISPHBIX MIIOCKOCTEN

68

HpI/I3HaK HepHeHI[I/IKy.HSIpHOCTI/IHHOCKOCTCﬁ; TCOpPEMaA O HpHMOﬁHCpCCG‘IGHHH ABYX IUIOCKOCTEH NEPHUCHANKYIISIPHBIX TpeTbeﬁ
MJIOCKOCTH

69

HpHMOYFOHBHBIﬁ MapaJuICJICIIUIICH; KYG;I/ISMepeHI/IH, CBOMCTBaA IpAMOYT'OJIBHOI'O IMapaJiiejenrIica

70

TeopeMma 0 AuaroHanu NpsSMOYTOJIBHOTO MapajuleNIenuIeia i CIeICTBUEU3 Heé

71

CTepCOMCTpI/ILIeCKI/IG W MPUKJIAAHBIC 3aJa4l, CBA3aAHHBIC CO B3AMMHBIM PACIIOJIOKCHUEM NIPSAMBIX UITJIOCKOCTU

72

[ToBTOpEHME: CKpeUIBaIOLINeCs IPsSIMbIE,




MmapaaijaCIbHbBIC IINIOCKOCTU B CTAHAAPTHBIX MHOT'OI'paHHHUKaX

73

[Tapa napajenbHBIX IJIOCKOCTEN HA CKPEIMBAIOIIUXCS IIPSIMBIX, PACCTOSHUE MEXKY CKPELIMBAIOIIUMUCS IIPSIMbIMUB
IIPOCTBIX CUTYaLUAX

74

PaccTossHME OT TOUKH A0 IIIIOCKOCTH, paCCTOAHUEC OTprIMOfI J0 IINIOCKOCTH

75

Beraucnenme paCCTOﬂHI/Iﬁ MCKAY CKPCIIUBAOIIUMHUCA ITPAMBIMHA C ITIOMOIIBIO HGpHCHILHKy.HHpHOfI IIJIOCKOCTH

76

TpéxrpaHHblii yroJ, HEPaBEHCTBA AJIs TPEXIPaHHBIXYII0B. Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CUHYCOBJIS
TPEXIPAaHHOIO yria

77

DJeMEeHTHI CepruIecKOil TEOMETPUH: TE0Ie3NIECKUETIMHAN Ha 3eMIie

78

KonrtpomnbHas padora "Yrisl upaccTosHUS"

79

CuctemaTtu3zanus 3HaHUN "MHOTOTpaHHUK U €r0 AJI€MEHTHI"




80 [[Mupamuna. Buner mupamua. [IpaBuiibHas mupaMuia 1

81 [lpusma. [Ipsmas u HaxioHHasATIpU3MBL. [IpaBuibHas npu3Ma 1
[psiMoit mapanenenumne 1, IpsMOyTOIbHBINA TapajuleIenuIea, Kyo

82 1

83 Brimykiibie MHOTOrpaHHUKH. Teopema Diinepa 1
Beimykiieie MHOTOorpaHHuKd. Teopema Diinepa. [IpaBuibHbIeH NOTYTIPaBUIbHBIE MHOTOTPAHHUKH

84 1

85 KonTtpoasHas pabora"MHororpaHHuKU" 1

86 [lonsTHE BEKTOpa HA TUIOCKOCTH U B IIPOCTPAHCTBE 1

87 CymMa BEeKTOpOB 1

88 Pa3HOCTBH BEKTOPOB 1

89 [lpaBuio napamienenumnena 1

90 [YMHOXEHHUE BEKTOpa Ha YUCIIO 1
PaznoxxeHne BekTopa o 6a3ucyTpéX BEKTOPOB, HE JIEKAIIUX B OJHOM MIOCKOCTH

91 1

92 CxanspHOe pou3BeCHHIE

93 BsluncieHHE yIila MEXA1y BEKTOPaMHU B IIPOCTPAHCTBE

94 [lpocreiimue 3a1a4n ¢ BEKTOPAMHU 1




95  [Ipocreiimme 3aqauu CBEKTOpaMu 1
96 [[Ipocreitmme 3aga4u CBEKTOPAMH 1
97  [Ipocreiimme 3a7a4u CBEKTOpaMu 1
98 O0001EeHne U cucTEMAaTH3ALAA3HAHUI 1
99  |0O0600mIeHNe U cUCTEMAaTH3alUsI3HAHU I 1
100 HroroBasi KOHTpOIBHAs paboTa

101 HroroBas KOHTpOJIbHAS paboTa

102 O0001IeHnEe U cUCTEMATU3ALUA3HAHU I

OBIIEE KOJIMYECTBO YACOBIIO I[TPOT'PAMME 102
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