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IHHOACHUTEJIBHASA 3ATIMCKA

I'eometpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUYEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O IHKJIA.
[lockonbKy  JIOTMYECKOE  MbIILIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PEIICHUH IN€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTtuka»  4yepe3  0OecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiayOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO NMPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MATEMATUKH.

[IpuoputeTHBIMH 3aJadyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIYypaX M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMyn M yMeHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MUpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKHE
MOJIENIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (popMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB W aJTOPUTMOB
pELICHMs, YMEHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHbIE PACCyKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
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dbopMupoBaHUE MPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeJIbCTB  IPHU
000CHOBaHMHM MaTEMaTUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIIJICHUS, HHTEpeca K U3YYCHUIO TEOMETPHH;

dopmupoBanue (YHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTMPOBAHMS PEANTBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 kmaccax sBusAroTca: «lIpsMble W IUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHOi paboueit
NPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCaM OO0yJaronIuecs
oOpamaiuch HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIHHO M OCTYNATENBHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00Y4aIONIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qus  guddepeHnmanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTEBHBIX MporpamMMm, O0O€cHeunuTh yriayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 podeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eoMerpus» Ha YriayOJE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIeJIO).



COJEPKAHUE OBYYEHUA

10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieJbHble U CKpelluBaromuecs npsiMble. [IpU3HAaKM CKpEUIMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX MPAMBIX, MapalIeIbHOCTh TPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWMCTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapasiebHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IIOCTPOECHUE CEUECHUM.

[TeprieHAUKYISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMbIE MapajulelIbHblE W NEPHNEHIMKYJISPHBIE K IUIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSIMOM M IUIOCKOCTH, TeOpeMa O NpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHMUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yrila. TpEXrpaHHbIA U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuna,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel

MPaBWIBHOM mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS NOpU3Ma U
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[IpaBWIbHAs IHWpPaMUIA, IpPaBWJIbHAsA TPEYrolibHAs IHMpPAMUIAa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiav, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOLAJh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NUPaMUIbI,
Teopema O IUIOIIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETpUS
napajulesienunea, CUMMETPUS MPABUIIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPaMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IelCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3IoKEHHM BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay BeKkropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[ToHATHA: WHIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloiue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTh. Pa3Béprka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJIFHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TIPHU3MBI, IIIMHJpA, TUPaMUIbl U KoHyca. O0BEM mapa v mapoBOTro
CEerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepeceduenme cdepbl m mapa c
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mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOroOrpaHHMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaleHUs.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, IUIOMaAb chepbl U €€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx uryp. IlpeoOpazoBanue mogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapaymienbHO M TEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPILIUHY), CEUCHUS I1apa, METObl TOCTPOCHUSI
CEUYECHMI: METOJ CJIeI0B, METOJI BHYTPEHHEI0 NMPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILEH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B nmpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no Oa3ucy. KooOpIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUUYECKUX
3a/1ad.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWKEHHI: TapauleIbHBIM IEepPEeHoC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAs CUMMETpHUs, IMOBOPOT BOKPYT HPSIMOIl.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBII YPOBEHHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCTIUTAHME:

OCO3HAHME JYXOBHBIX IEHHOCTEH pOCCUUCKOro Hapoaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTH
K MaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

c(hOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATH MaTeMAaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi (pU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYecKoMy  0Opa3oBaHUIO U
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CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MAaTEMaTUUECKON HAaITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHHE BIHSIHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OILIEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIs1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW MESTEIBLHOCTH, JTaloB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaccUUKAINH,
OCHOBaHUS 7151 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKACHUSX, MpEiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmocod pemeHus y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  pEIICHUsS, BbIOMpaTh Haubojee MNOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBaresibckue 1eiicTBHS:



HCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEUYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAONIOJEHUs,  KCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IMIpollecca, a TakKXKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, NaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEICTABIATh €€ B Pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelcTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IOSCHEHHS IO XOJIY PCIICHHS 3a1adH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHApY)KMBATh Pa3IMYMe W CXOJCTBO IMO3HUIIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HWCCIIeI0OBaHNs,
MIPOCKTa, CAaMOCTOSITEILHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa perieHus
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JIaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3y/IbTaTa LEJIH U YCIOBUSAM, OOBSCHATH IPUINHBI
JTOCTH)KCHUS WU HEJAOCTHIKCHHUSI PE3yJIbTATOB JIEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelieHWM YYeOHBIX 3ajJad, MPUHUMATh IeJb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (Gopmax paboThl (0OCYyXIeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy 10 kiacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHSMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUA MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

o CBO6OI[HO OIICPHUPOBATH IIOHATUAMHU, CBA3aHHBIMH C MHOI'OI'PaHHHUKAMM,;
10



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaiiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH, BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C  CEYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE U OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEIIMYMH, MPUMEHSS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJIEKaTh, MpPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TIOJIYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJU3HPOBATH PEAbHbIE CUTyallud, MPUMEHSATh W3yUYECHHBIC MOHSITUS B
mpolecce IOHMCKa pEIHIeHHs MaTeMaTHYecKu  C(HOpMYIHpOBaHHOU
npoOJIeMBbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:
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CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYECHHUS;

ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATh B3AMMHOE PacoIOKeHUE chepbl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAaIEHUS,
TreOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIQIsIMU TOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPaIllCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM BEKTOP B IMMPOCTPAHCTBE;
BBINIOJIHSITHOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HA BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHWE PACCTOSIHUM OT TOYKH 10 IUIOCKOCTH, B
LEJI0M, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBINIOJIHSTh H300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUs IIpU
NapajuyieIbHOM  NEPEHOCE, UEHTPAJIbHOM CUMMETPHUHM, 3€PKAIbHOMN
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mogo0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS LI1apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIOCKOCTH;
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JIOKa3bIBATBI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSTh TeOMEeTpUYecKre (AKThl ISl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJBKO IIAr0OB PEILICHUs, €CJIU YCIOBHS
MIPUMEHEHUS 3a/1aHbl B SIBHOM U HESIBHOU dopme;

pemarhs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IPUMEHATHh  [OJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATBHBIC CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMynupoBaHHONW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMU Ha S3bIKE T'€OMETPUM, MCCIIENOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TC€OMETPHUH Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepasaeJ Koutpoas | IlpakTu (undposbie)
n/n OB M TEMIIPpOrpaMMbI Bcero HbleﬁﬁOT gecKHep oﬁpasonaTe.Hbelepec
bl a00ThbI YpChI
Beenenue B
1 23 1 https://resh.edu.ru
CTEPEOMETPHUIO
B3anmuoe
2 PacToJIOKEHUE TPSIMBIX 6 1 https://resh.edu.ru
B MPOCTPAHCTBE
[TapannensHOCTH
3 MPSIMBIX | IIOCKOCTEH 8 https://resh.edu.ru
B MPOCTPAHCTBE
[MeprieHMKYIAPHOCTH https://resh.edu.ru
4 MPSIMBIX U IJIOCKOCTEN 25
B MPOCTPAHCTBE
5 VYribl ¥ paccTosHUS 16 1 https://resh.edu.ru
6 MHOTOrpaHHHKH 7 1 https://resh.edu.ru
7 Bekrops! B 12 https://resh.edu.ru
MIPOCTPAHCTBE
[ToBTOpEHME, https://resh.edu.ru
g 00001IeHNE 1 5 )
cucTeMaTu3anus
3HAHUM
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 I[TPOI'PAMME
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11 KVIACC

KoimuyecrBoyacos DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U Konurposan | Ilpakru | (uudposbie)
n/n TEMIIPpOrpaMMBbI Bcero H],[epaﬁ()T yecKHue Oﬁpa30BaTeJIbHLIe
bl padoThbI pecypchl
1 AHanuTu4ecKasareoMeTpus 15 1 https://resh.edu.ru
) [ToBTOpenue, o6o0IICHNE U 15 | https://resh.edu.ru
CHUCTEeMaTU3alUs 3HAHUI
3 OO6bEMMHOTOIpaHHUKA 17 1 https://resh.edu.ru
4 TenappameHus 24 1 https://resh.edu.ru
5 [Tnommam MoBEpXHOCTH U 9 | https://resh.edu.ru
00BEMBI KPYIJIBIX TEJ
6 JIBUOKEHHS 5 1 https://resh.edu.ru
7 [ToBTOpEHue, 0000IICHNE 17 5 https://resh.edu.ru
CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB 102 g 0
10 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Temaypoxka

KoauuecTBoyacoB

Konrtpoin
Bcero | HblepaboT

bl

IIpakTu
yecKkuep
a0doThI

DJIeKTPOHHbIC U
¢ppoBbIcOOpa3oB
aTeJIbHbIepecypc
bl

OcHoBHbIE NpaBUiIa
M300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://resh.edu.r
u

[Tonatnsa crepeomerpun:
TOYKa, MpsiMasi, IJIOCKOCTb,
pocTpancTBO. OCHOBHBIE
MpaBUJIa U300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napayuIeNbHbIX TPSIMBIX
(0Tpe3KoB), cepeIuHbI OTPE3Ka

https://resh.edu.r
u

[Tonatus: nepecekaromuecs
IIJIOCKOCTH, MIEPECEKAIONIUECS
IpsiMasi ¥ IIIOCKOCTB;
MIOJIYTIPOCTPAaHCTBO

[TonsTusa: nepecekaromecs
MIJIOCKOCTH, TIEPECEKAIOITHUECS
npsiMast ¥ TNIOCKOCTh;
MOJIYITPOCTPAHCTBO

MHoOrorpaHHuKH,
n300pakeHNe MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX O0BEKTOB

https://resh.edu.r
u

MHororpaHHHKH,
M300pakeHNe MPOCTEHUITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUU U
TIEPBLIC CICACTBUA U3 HUX

https://resh.edu.r
u

AKCHOMEI CTCPCOMCTPHUU U
TIEPBLIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIIEICTBUS U3 HUX.
CriocoOblI 3a1aHUS MIPSIMBIX U

https://resh.edu.r
u
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IUIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaYCHUSATIPAMBIX U
IIJIOCKOCTEMN

10

N3o0paxkenue ceueHmit
MUpaMUbl, KyOa ¥ IPU3MBI,
KOTOPBIE ITPOXOISAT Yepe3 Ux
péodpa.
N300pakeHnenepeceyeHusInon
YYEHHBIXIUIOCKOCTEH.
PaCKpaHH/IBaHI/ICHOCTpOCHHI)IXC
equHﬁpa3HBIMHHBCTaMH

https://resh.edu.r
u

11

N3obpaxenue ceueHuit
MUpaMuibl, KyO0a U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uX
pédpa.
N3o0paxkennenepecedeHusInoa
YYEHHBIXIUIOCKOCTEM.
PaCKpaIHI/IBaHI/IeHOCTpOGHHI)IXC
equHﬁpa3HBIMHHBeTaMH

12

N3obpaxenune ceueHmit
MUpaMuIbl, KyO0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 uX
pédpa.
N3o00paxkeHnenepecedeHusInoa
YYEHHBIXTUIOCKOCTEH.
PackpamrBaHnenocTpoOEeHHBIXC
€4eHUHPa3HBIMUIIBETAMU

https://resh.edu.r
u

13

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pédpa.
N300pakeHuenepeceyeHUsIo
YUYCHHBIXIUIOCKOCTEH.
PackpammBaHHenocTpoeHHBIXC
€UCHUIPa3HBIMUIIBETAMHU

14

Mertona cneoB sl MOCTPOEHUS
CEUEeHU N

https://resh.edu.ru

15

Meton cienoB U1 HOCTPOEHUs
ceueHuil. ColicTBa
IIEPECECYECHUN NIPSIMBIX U
IIJIOCKOCTEMN

https://resh.edu.ru

16

Merton crnenoB A MOCTPOCHUS
ceuennii. CBoicTBa

17




IIepECECYCHUN IPSIMBIX U
IIJIOCKOCTER

17

[TocTtpoenune ceueHuit B
nupamuze, Kyoe mno Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
IIaroB MIOCTPOCHHUS

https://resh.edu.r
u

18

[Toctpoenune ceueHuii B
nupamuze, Kyoe 1mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIiCh
IIaroB TIOCTPOCHHUS

19

[Toctpoenune ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
[1aroB MOCTPOSHUS

20

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEH U 3aIncCh
11aroB MOCTPOEHUS

https://resh.edu.ru

21

[ToBTOpEHME TIITAHUMETPUH:
Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.
[TogoGueTpeyroabHUKOB

https://resh.edu.ru

22

[ToBTOpEHUE MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHHUSAX HA BHIHOCHBIX
yeprexax.
HcTtopusapa3zButusariaHUMEeTpu
U U CTEPEOMETPHH

https://resh.edu.ru

23

KonTtponsHas paborta
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroniecs npsiMele.
[Ipu3Haky cKpemMBarOIMUXCs
MPSIMBIX.
[TapannenbHblenpsIMbIE B
IIPOCTPAHCTBE

https://resh.edu.r
u

25

Teopema o cylecTBOBaHUM U

https://resh.edu.r
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€IVMHCTBEHHOCTH IIPSIMOU
MapajieIbHON JaHHOU
HPSIMOM, IPOXOJALLEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIeXallen Ha JaHHOU IIPSIMOM.
JlemMma o
IepeceyeHUUNapaiIeIbHBIXIIP
SIMBIXIJIOCKOCTbBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
MapajieNbHbIX IPSIMBIX.
Teopema o
CKPEILMBAIOIUXCSMPIMBIX

https://resh.edu.r
u

27

[TapannensHOE
npoektupoBanue. OCHOBHBIC
CBOMCTBA MapAIIIETBLHOTO
MIPOEKTHPOBAHUSI.
N3o00paxkenuepa3HbIxpuryp B
MapajuIeIbHONIIPOEKIIUU

https://resh.edu.ru

28

LenTpanpHas MPOEKIUs. YTOI
C COHAIpaBJIEHHBIMH
CTOPOHAMH.
YroamexaynpsiMbIMUA

https://resh.edu.ru

29

3azayy Ha TOKa3aTeIbLCTBO U
HCCIEI0BaHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

https://resh.edu.ru

30

[HonsiTHs: napamienbHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpancte. [Ipusnak
MapajuieIbHOCTU MPSAMOU U
MJIOCKOCTH.
CaoiicTBanapauieIbHOCTUIIPS
MOH U IJIOCKOCTH

https://resh.edu.ru

31

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
BBIYHCJIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJlICJIbHOCTBIO MMPAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBEC

https://resh.edu.ru

32

[Toctpoenue ceuenus,
MIPOXOAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YEPTEKE U
NapajieIbHOTO JPYron

https://resh.edu.ru

19




npsiMoi. PacuéroTHomenui

33

[TapamiensHas npoekuus,
MNPUMCHCHUC I MOCTPOCHUA
ceueHHit Kyda u
napaiesienumnesa.
CaoiicTBanapajuienenuneaa u
IIPU3MBI

https://resh.edu.ru

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napauieabHOCTH
JIBYX TJIOCKOCTEM

https://resh.edu.ru

35

TeopeMa o nmapamiebHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH,
MPOXOSAIIEN Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHOM
IUIOCKOCTH M CIIEJICTBUS U3 HEE

https://resh.edu.ru

36

CBoiicTBa napayIeIbHBIX
IIJIOCKOCTEM: O
MapajuIeTbHOCTH TIPSIMBIX
repeceyeHusl Mpy MepeceyeHnu
JBYX HapaieIbHbIX
IJIOCKOCTEMN TpeThen

https://resh.edu.ru

37

CBolicTBa napajuiesibHbIX
MIJIOCKOCTEH: 00 OTpe3Kax
napajieNbHbIX TPSIMBIX,
3aKJITIOYEHHBIX MEXIY
napajyuieNbHBIMU IIOCKOCTSAMU;
0 MepeceyeHu  NpsIMoii ¢
JBYMsI TTapaJlIeIbHBIMU
IJIOCKOCTSIMU

38

[ToBTOpEHue: TEOpemMa
[Mudaropa Ha mnockoctu

https://resh.edu.ru

39

IToBTOpEHME:
TPUTOHOMETPUAIIPAMOYTOJIHHOT
OTpPEYrOJIbHUKA

https://resh.edu.ru

40

CaoiicTBa Ky0a u
PSIMOYT OJIBHOTO
napasiesenumnesa

https://resh.edu.ru

41

Boruncnenue 1amH OTpe3KOB B
KyOe ¥ psIMOYroJIbHOM
napajuleJenunene

https://resh.edu.ru

42

[lepnieH UK YJIAPHOCTD NPSMOU
U m10ckocTH. [Ipusnak
MEPIEHIUKYIIIPHOCTHU MIPSAMOM

https://resh.edu.ru
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H IIIIOCKOCTH

08.124

[lepneHUKYIAPHOCTD NPSMOU
U m10cKocTH. [Ipusnak
NEPIEHIUKYIIIPHOCTHU MIPSAMOM
U IJIOCKOCTH

44

Teopema o CylIECTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOiA,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://resh.edu.ru

45

Ilnockoctu n
NIEPIEHINKYIAPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

https://resh.edu.ru

46

Ilnockoctu n
NIEPIEHINKYIAPHBIE UM
prIMBIe B MHOFOFpaHHI/IKaX

47

[lepneHuKynsip ¥ HAKJIOHHASL.
[TocTpoenne nepneHauKymspa
U3 TOYKHU HA TIPAMYIO

https://resh.edu.r
u

48

[lepnieHiuKynsAp U HAKIOHHAS.
[TocTpoenne nepneHauKymspa
13 TOUKH Ha MPSIMYIO

49

Teopema o Tpéx
NeprneHIuKynsapax (mpsmas u
oOparHas)

https://resh.edu.r
u

50

Teopema o Tpéx
MepreHIuKynsapax (mpsmas u
oOparHas)

51

Yron mexay
CKPENTUBAIOIIMMUCS MTPSIMBIMHU

https://resh.edu.ru

52

[Touck neprneHIuKyaspHbIX
MPSIMBIX C TIOMOIIIBIO
MEePIEeHIUKYIISPHBIX
IUVIOCKOCTEH

https://resh.edu.ru

53

OproronansHoe
IIPOEKTUPOBAHHE

https://resh.edu.ru

54

IToctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUbI C TOMOILBIO
OPTOTOHAIBHOM MPOEKIUH

55

[Toctpoenue ceuenuii kyoa,

21




IIPU3MBI, IPABUIIBHOU
MIAPAMHU/JIBI C IIOMOILBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummerpuii B
MHOTOTpPaHHUKAX

https://resh.edu.ru

57

[Ipu3naxk
NEPIEHIUKYIIIPHOCTH MPSAMOI
U IUIOCKOCTH KaK CJIEACTBUE
CUMMETPHUH

https://resh.edu.ru

58

HpaBI/IJ'II)HI)IG MHOI'OT'paHHUKH.
Pacuér paccTosiHmil OT TOUKH
JI0 TIJIOCKOCTH

https://resh.edu.ru

59

HpaBI/IJ'II)HI)IG MHOI'OI'paHHUKH.
Pacué€r paccTosiHuii OT TOUKH
JI0 TIJIOCKOCTH

60

CriocoObl OITyCTUTh
MEePIICHIUKYIISIPBI: CHMMETPHS,
CIBUT TOYKH MO MapaJIeTbHON
NpAMOM

https://resh.edu.ru

61

CnBur 1o HenmapasuieJIbHON
NpAMOM, U3MEHEHHNE
paccTostHui

https://resh.edu.ru

62

KonTtponbHas padota
"B3zauMHO€ pacnosiokeHue
MPSIMBIX U IJIOCKOCTEH B
npocrpancrae"

63

[ToBTOpEHUE: Yyroa Mex Iy
MPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

https://resh.edu.r
u

64

[ToBTOpEHUE: Yoyl MEXTY
CKPELIMBAIOIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE

65

FeOMeTpI/ILIeCKI/Ie MCTO/bI
BBIYHUCIICHUA YTJIa MCKIY
NpsAMBIMHA B MHOTOT'PaAHHUKAX

https://resh.edu.r
u

66

JIByrpanssiii yroj. CBONCTBO
JIMHENHBIX YTJI0OB ABYTPAaHHOTO

yria

https://resh.edu.ru
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67

[IepnenqukynspHbie
miockoctu. CBOMCTBA B3aUMHO
MEePIEHIUKYIISIPHBIX
IIOCKOCTEH

https://resh.edu.ru

68

[Ipu3naxk
MEPIEeHIUKYIIPHOCTH
IUIOCKOCTEM; TEOpeEMa O
IIPSIMOM IIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MEPIEHIUKYIIIPHBIX TPEThel
IIJIOCKOCTH

https://resh.edu.ru

69

[IpssMOyTOIBHBIM
napajuieJienumen; Kyo;
U3MEpEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajuiesenuIe a

70

Teopema o quaroHaiu
MPSIMOYTOJIHHOTO
napajuieJienuIe/a u CIeICTBUE
n3 Hee

https://resh.edu.r
u

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIE 3a/1a4H,
CBSI3aHHbBIE CO B3aUMHBIM
PacroJIoKEHUEM MPSAMBIX U
MJI0CKOCTH

https://resh.edu.r
u

72

[ToBTOpEHuMe:
CKpPEILMBAOIIHECS TPSIMbIE,
napajuieNibHble MJIOCKOCTH B
CTaHJIaPTHBIX MHOTOTPaHHUKAX

73

[Tapa nmapannenpbHbIX
IUIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
paccTosiHUE MEXTY
CKPEITUBAIOIIMUMUCS TPIMBIMHU
B MIPOCTBIX CUTYAIHIX

https://resh.edu.ru

74

PaccrostHue oT TOUKM J10
IJIOCKOCTH, paCCTOAHUC OT
HpHMOﬁ A0 IINIOCKOCTHU

https://resh.edu.ru

75

Brrunciienue paccrossHui
MEXY CKPEIIMBAIOIIUMHUCS
MPSMBIMU € TIOMOILBIO
MEPIIEHANKYISIPHOM TJIOCKOCTH

76

TpéxrpanHslii yro,

https://resh.edu.r
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HEPABEHCTBA IS TPEXIPAaHHBIX
yrioB. Teopema [Iudaropa,
TCOPCMbI KOCMHYCOB 1 CUHYCOB
JUIsL TPEXTPAHHOIO yria

DneMeHTHI cheprudecKoit

77 F€OMETPHUH: T'€0IC3NUECKHIE
JIMHUU Ha 3emIie
73 KonTtposnsHast padota "Yrisl u
paccrosHus"
Cucremaru3zanus 3HaHUN
79 "MHOFOFpaHHIiIK U €To :ttps://resh.edu.r
3JIEMEHTHI"
20 [Mupamupa. Buasl nupamu.
[IpaBunbHas nupamuia
81 [Mpusma. IpsiMast 1 HaKJIOHHAs https://resh.edu.r
npu3Mel. [IpaBuiibHas Ipu3Ma u
[IpsiMoit mapaienenunen,
82 MIPSIMOYTOJIBHBIN
napajuiesenumnes], Kyo
%3 BrImykiible MHOTOTpaHHUKH. https://resh.edu.r
Teopemadiinepa u
Brinykiible MHOTOTPaHHUKH.
84 Teopema Diinepa. [IpaBusibHbIC
U TIOJTyTIpaBUJIbHbBIE
MHOTOTpPaHHUKHU
85 KonTtponsHaspabora
"MHororpaHHuku"
26 [TonsiTe BekTOpa Ha
IJIOCKOCTH U B IPOCTPAHCTBE
37 CyMM aBEKTOpOB https://resh.edu.ru
38 Pa3sHOCTh BEKTOPOB https://resh.edu.ru
89 [IpaBuno napauienenunena https://resh.edu.ru
90 YMHOK€EHNE BEKTOPA Ha YHUCIIO https://resh.edu.ru
Pasnoxxenue Bekropa 1o https://resh.edu.ru
91 6a3ucy TpE€X BEKTOPOB, HE
JeXKAaIlUX B OJJHOU TUIOCKOCTH
92 CkansipHO€ poOU3BEICHUE https://resh.edu.ru
03 Brruncnenue yrina Mexmy https://resh.edu.ru

BCKTOpPaMH B ITPOCTPAHCTBE
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IIpocrenmue 3anauu ¢

https://resh.edu.ru

94 1
BEKTOpaMu

95 [Ipocreiimm e3anauu ¢ 1
BEKTOpaMu

96 [Ipocreiimume 3anauu ¢ |
BEKTOpaMu

97 [Ipocreiimume 3anayuu ¢ |
BEKTOpaMH

08 O606HUICHI/IG Y CHCTEMAaTH3aIlUs !
3HAHHH

99 O606HUICHI/IG Y CUCTEMaTH3aIus |
3HAHHH

100 Hrorosas koHTpoJIbHAs paboTa 1

101 Hrorosas koHTpoOJIbHAs paboTa 1

102 O60611v1eHHe Y CUCTEMaTH3aIus 1
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KVIACC

Ne
n/n

Temaypoka

KoaudecTBo4yacoB

Bcero

Konrtpoin
HbIepadoT
bl

IIpakTun
yecKkHne
padoThbI

DJIeKTPOHHbIENH
¢ppoBbICcOOpa3oBa
TeJIbHbIEPECYPChI

[ToBTOopenue temsl "KoopauHarsl
BEKTOpA Ha MJIOCKOCTH U B
npocrpaHcrae”

https://resh.edu.ru

[ToBTOopenue tems! "CkansgpHoe
MIpOU3BEACHNE BEKTOPOB"

[ToBTOpenue Tems! "Boruncienue
yrila MEeX]ly BEKTOpaMu B
npocrpaHcTae”

[ToBTOpeHue Temsl "YpaBHeHne
NPAMOM, MPOXOAAIIEH Yepe3 B
TOYKH"

YpaBHEHHE INTIOCKOCTH, HOPMAJIb,
ypaBHEHHUE IJIOCKOCTH B
OTpe3Kax

https://resh.edu.ru

YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MIIOCKOCTH B
OTpe3Kax

BektopHoe npousBeneHne

https://resh.edu.ru

JIuHeiiHble HEpaBEHCTBA,
JUHEIHOe MPOrpaMMHUPOBAHUE

https://resh.edu.ru

JIuHeiiHbIe HEpaBEHCTBA,
JUHEIHOE MPOrpaMMHUPOBAaHHE

10

AnanmuTndeckue METObI pacqéTa
yriia MCAy NpsAMbIMU B
MHOTI'OI'paHHHUKaX

https://resh.edu.ru

11

AnanmuTnyeckue MCTObI pacqéTa
yriia MExAy MJIOCKOCTSAMU B
MHOTI'OI'paHHHUKaX

12

q)OpMy.]'Ia pacCToAHUA OT TOUKHU
A0 INIOCKOCTH B KOOpANHATAX

https://resh.edu.ru

13

Haxoxnenue pacctostauit oT
TOYKH JIO MIJIOCKOCTH B KyOe

https://resh.edu.ru

14

Haxoxnenue pacctostauit oT
TOYKH JI0 IUTIOCKOCTH B
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IIPaBUIILHOM NIUpaMuIe

15

KontponsHas pabora
"AHanuTHuyecKas reoMeTpus’"

16

CeueHH SIMHOIOIPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17

CeucHus MHOT'OI'paHHHUKOB:
METO A CJIIEAOB

18

CequI/m MHOFOFpaHHI/IKOB:
CTaHI[apTHI)Ie IIJIOCKOCTH,
HCpCCCLICHI/Iﬂ HpSIMBIX nu
TIOCKOCTEH

https://resh.edu.ru

19

[TapamiensHble IpsIMBIE U
IUIOCKOCTHU: TapaljielIbHbIe
CCUCHUA

20

[TapamnensHble IpsIMBIE U
IJTIOCKOCTH: PAac4€T OTHOLIECHUI

21

[TapannensHble IpsIMBIE U
IUIOCKOCTH: YIJIBI MEXKIY
CKpCIIUMBAOIIUMHUC ITPAMBIMUA

https://resh.edu.ru

22

[lepnieHiuKynsapHbIE MPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISAPHBIX MIOCKOCTEH
U TIPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

23

[lepnieHiuKynsapHbIE MPSIMBIE U
IJIOCKOCTHU: TEOpEMa O Tpex
MePIeHIUKYIIApax

24

[lepnieniuKynsapHbIC MPSIMBIC U
IJIOCKOCTH: BBIUUCIICHUS UIUH B
MHOTOTpaHHUKAX

https://resh.edu.ru

25

[ToBTOpEHUE: TUIOMIAM
MHOTOYT'OJILHUKOB, (POpMYJIbI 1151
IUIOMIAAeH, COOOpaKCHHS
nonoous

26

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYIIBI JISI
IoaAen, COoOpaKeHus
moagoous

https://resh.edu.ru

27

[ToBTOpEHME: mIOManH
MHOTOYT'OJIbHUKOB, (POpMYJIbI AJIs
TUIOIIAIeH, COOOparkeH!s

27




noo0us

28

[Inomanu ceyenui
MHOTOT'PaHHUKOB: IJIOIIA H
MOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKeHUs TIOJ00HS

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKeHUs TIOJ00HS

30

KonTtponsHas pabora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEYEHHUs1 MHOTOTPaHHUKOB"

31

0O0BéM Tema. O0beEM
MPSMOYTOJTBHOTO
napajuiesienumne/ia

https://resh.edu.ru

32

3anaun 00 yABOCHHH Ky0a, O
KBaJpaType Kyda; O TPUCEKITHH
yria

https://resh.edu.ru

33

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiefienuneaa

https://resh.edu.ru

34

[TpuknamHbie 3a1a49u, CBSI3aHHBIC
C BBIYHCIIEHHMEM 00BEMaA
MPSMOYTOJIBHOTO
napajuiesienuIe/ia

https://resh.edu.ru

35

O06BEM TIpsAMOiT IPU3MBI

36

CrepeoMeTrpHuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

https://resh.edu.ru

37

[Ipuknanueie 3a1a4u, CBsI3aHHbIC
¢ 00BEMOM MIPSIMON TPU3MBI

https://resh.edu.ru

38

Brrunciienue 00EMOB TeII C
TMOMOIBIO OTIPEACIEHHOTO
unTerpana. O0bEM HaKIIOHHON
MIPU3MBI

https://resh.edu.ru

39

Brruucinenue 00bEMOB TeI ©
MTOMOIIBI0 OTIPEAETEHHOTO
uHTerpana. O0bEM MUpaMHIbI

https://resh.edu.ru

40

®opmyrna 00bEMa MUPaMUIBIL.
OTtHolieHNEe 00HEMOB TUPAMU] C
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o0ImMM yriom

41

®opmyna 00bEMa MHUPaAMHUIBL.
OtHoleHrnEe 00BEMOB MUPAMH]T C
o0ImMM yriom

https://resh.edu.ru

42

CrepeomeTpuiecKue 3a/1auu,
CBsI3aHHBIE C 00BEMaMU
HAaKJIOHHOHN IIPU3MBI

https://resh.edu.ru

43

CrepeomeTpuiecKue 3a/1au,
CBsI3aHHBIE C 00BEMaMU
T PAMHIBI

44

[IpuknagHeie 3a1a4n 10 TEMe
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM HAKJIOHHON TIPU3MBI

45

[IpuknagHeie 3a7a4n 10 TeEMe
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM MUPaMHU/IBI

https://resh.edu.ru

46

[Ipumenenne 06bEMOB.
Brraucnenue pacctosHAS 10
TUTOCKOCTH

47

KonTtponpras padota "O0bEM
MHOTOrpaHHuKa"

48

[Hunmuaapudeckast TOBEPXHOCTH,
00pasyronue MHINHIPUIECKOM
MOBEPXHOCTH

https://resh.edu.ru

49

Humuaap. [psmoit kpyrosoi
umuHap. [Inomaas noBepxHocTu
UWIHHIpA

50

Konunueckas HoBepXHOCTb,
oOpa3ymolre KOHU4eCKOU
noBepxHocTu. Konyc

https://resh.edu.ru

51

Ceuenue KOHYCa IIJIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTHU
OCHOBAaHHUA

https://resh.edu.ru

52

Y ceu€HHBINM KOHYC.
N306paxeHue KOHYCOB U
YCEUEHHBIX KOHYCOB

https://resh.edu.ru

53

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TIOJIHOM MOBEPXHOCTU KOHYCA

https://resh.edu.ru

54

[Tnomaas 60KOBOI MOBEPXHOCTH
Y TOJIHOM MOBEPXHOCTU KOHYCA

55

CrepeomeTrpuueckue 3aJ1auu Ha

https://resh.edu.ru
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JI0KA3aTeJIbCTBO U BBIYMCIIEHHUE,
MMOCTPOCHUEM CEYEHUI
LUIHHAPA, KOHyca

56

CrepeomeTpuueckue 3aj1au Ha
JIOKa3aTeNIbCTBO U BHIYHUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LWINHIpA, KOHYCa

57

[IpuknagHeie 3a1a4u, CB3aHHBIE
C UWJIMHAPOM

https://resh.edu.ru

58

[IpuknagHeie 3a1a4u, CBI3aHHBIE
C HWJIMHAPOM

59

Cdepa u map

https://resh.edu.ru

60

[epeceuenwue cdepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IocKocThi0. Bua n
n300paxkeHue mapa

https://resh.edu.ru

61

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IockocThi0. Bua n
n300pakeHHue 1apa

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yactei

https://resh.edu.ru

63

Cummetpus chepsl u mapa

https://resh.edu.ru

64

CrepeoMeTrpuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U apom,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO ChEpOoi U MIapoM,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

https://resh.edu.ru

66

[puknaaHbie 3a1a49u, CBSI3aHHBIC
co cepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha
IUIOCKOCTH, BBEIUHCIIEHUS B
OKPY’KHOCTH, CTaHJapTHBIE
moagoous

https://resh.edu.ru

68

Pazauunsie KOMGI/IHaI_II/II/I TCI
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BpallCHUA 1 MHOTOI'paHHHUKOB

69

3anauu no teme "Tena u
IIOBEPXHOCTHU BpalieHus"

https://resh.edu.ru

70

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

71

KonTtponeHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bem muuHApa. Teopema 06
00BEME TIPSIMOTO IMIIMHPA

https://resh.edu.ru

73

Brruucnenue o0EMOB Te C
TMIOMOIIBIO OIPENIEIIEHHOTO
uHTerpana. O6bE€M KoHyca

https://resh.edu.ru

74

TTimomagm OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru

75

CrepeomeTpuyecKkue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMHAPA, KOHYCA

https://resh.edu.ru

76

[IpuknagHeie 3aga4n 10 TEMe
"OOBEMBI U TUIOITATIHN
MOBEpXHOCTEN TEen"

77

O06bEM 1Iapa U MapoBOTO
cekropa. Teopema 06 00bEMe
mapa. [lnomane chepsr.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, 1apoBOTO
CErMEHTa U I1apOBOT0 CEKTOpa

https://resh.edu.ru

78

[Ipuknagaeie 331291 110 TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM I1apa U IUIOIA B0
cdepbl. COOTHOILIEHUSI MEXTY
IJIOIA IIMH TTOBEPXHOCTEH U
00BpEMaMHU ITIOJOOHBIX TENI

https://resh.edu.ru

79

[TogoGHbIE Tesa B MPOCTPAHCTBE.
N3menenne o0bEMa npu
noobuu. CrepeomMeTpruuecKue
3a7[a4M, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEIN U
IUTIOLIAZEN ITOBEPXHOCTEN

80

KonTponsnas padota "[Inomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX
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81

JIBM>KEHUsI MPOCTPaHCTBA.
OtoOpakenus. J[BmwkeHus u
paBeHcTBO Quryp. Odurue
CBOMCTBA JIBUXKEHUI

https://resh.edu.ru

82

Bunbl nBukeHui: apauieabHbI
IIEPEHOC, LICHTPaJIbHAA
CUMMETpHUs, 36pKAIbHAS
CUMMETpHUs, ITIOBOPOT BOKPYT
psAIMOM

https://resh.edu.ru

83

[IpeobpazoBanus mop00usl.
[Ipsimas u cdepa Diinepa

https://resh.edu.ru

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC IBVIKCHUS

85

Kontponbhas padota "BekTops! B
MIPOCTpaHCTBE"

86

O6o06maromee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3als 3HaHWI:
"[TapannenbHOCTh MPSAMBIX U
IJTIOCKOCTEN B MpocTpaHcTBe"

87

O6o6matomee moBroperue 11
MOHSTUI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3alusl 3HAaHHIA:
"Bektopsl B mpocTpancTse"”

https://resh.edu.ru

88

O6o06matomee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HAaHUH:
"Bektopsl B mpocTpancTre"

89

Oo6o06matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cuctemaTtusanus 3Hanui: "O0beM
MHOTOTpaHHHUKa"

90

Ob6o6maromee nopropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem

https://resh.edu.ru
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MHOTOTpaHHHUKa"

91

Ob6o6maromee moropenue 11
MOHSTUM U METOJIOB Kypca
reometpun 10—11 xnaccos,
CUCTEMaTU3alrs 3HAHWI:
"[1nomaan MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

92

Oo6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3alrs 3HAHWI:
"[Tmomaan MOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

https://resh.edu.ru

93

Wrorosas koHTposbHAsA paboTa

94

Wrorosas koHTposbHasA paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMATH3aINA 3HAHUHI

96

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
POJIb B pa3BUTHUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://resh.edu.ru

97

Hctopus pazputus
CTEpEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VWHYKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

98

Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Ui

99

Hctopus pazputus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

100

Hctopus pa3BuTus
CTEpPEOMETPUN KaK HAyKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMIIBIOTEPHBIX
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TEXHOJIOTUU

Hcropus pazsutus
CTEPEOMETPUHM KaK HAYKHU U €€
101 POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMIIBIOTEPHBIX
TEXHOJIOTUI1

Hcropus pazsutus
CTEPEOMETPHUU KaK HAYKU U €€
102 pOJIb B pa3BUTHUU COBPEMEHHBIX
WH)KCHEPHBIX ¥ KOMIIBIOTEPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTtuka : anredpa 1 Hauanaa MaTEMaTHYECKOT0 aHAIN3a, TEOMETPHSL.
I'eomerpus. YrnyOnéuuslii yposens : 10 knacc : metoguyeckoe nocooue / E. B.

byuko, A. I'. Mepansk, B. b. Ilononckuii, M. C. fxup

METOANYECKUE MATEPHUAJIBI UISA YYUTEJIA

Matemaruka : anredpa U Hauajaa MaTeMaTHUYECKOI0 aHAJIN3a, TEOMETPHUSL.
['eomerpus. YrnyOnéuusiii yposens : 10 knacc : metoguueckoe nocooue / E. B.

byuko, A. I'. Mep3isk, B. b. ITononckuii, M. C. Axup

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www. edu - "Poccutickoe oOpazoBanue" denepanbHbIi MOPTAIL.
2. Obpa3zoBaTeIbHBIN HHTEPHET-PECYPC JIJISI MTKOJIBLHUKOB,
https://resh.edu.ru/subject/archived/12/5/ 2.

3. www.school-collection.edu.ru/ EnunHas komnexkuust iudpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB.
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