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HOACHUTEJIBHAA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUHE,  (opMuUpyeMoe  NOpU  HU3yUYECHUHU
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopmaTtuka»  uepe3  oOecrleueHHe  BO3MOXKHOCTH  NPUOOpPETeHUS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIYyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opMupoBaHue  yMEeHHMs ~ BJaJ€Thb  OCHOBHBIMH  TOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MUpE MHOTOIPDAaHHUKM M Tejla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPHYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKuX TeOopui, (pOpMUPOBAHHE MOHUMAaHUS POJM AKCHOMATHUKH MpPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOJAAMH JOKA3aTEIbCTB U AJITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelIbCTB  IpHU



000CHOBaHUM MAaTEeMATUYECKUX YTBEPKJICHHUI U POJIM aKCUOMATUKHU B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE © COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
crocoOHOCTe 00yJaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TE€OMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMHU TTOTyUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpPKATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukny, «Tema BpameHus», «BekToppl W  KOOpJAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YEHHs B
10-11 kmaccax, OTHOCUTCA KO BCEM COJEpKaTeIbHBIM JMHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, pPACTPENCIEHHBIM O TojJaM OOy4YeHHUS, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
COOI0/IEeHNEM MPUHITUATIA TIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHHSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnmanud  OOy4eHHS, TOCTPOCHUS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXTY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NpsIMBIX B MPOCTPAHCTBE: IepeceKarouiuecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
U T1uiockoctu. [lapannenbHoe W LEHTPaJIbHOE MPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajieIbHbIX TUIOCKOCTEH. [Ipocreiinue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
OPOCTPAHCTBE, MpPSAMbBIE MapajulelibHble W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHIUKYISPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYIAPHOCTU  JIBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBOHCTBa IIJIOCKHX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsIMOYTOJbHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kparwaiimime mnytm Ha TIOBEpXHOCTM MHOrOTpaHHUKa. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEi
MPaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIBHAS TPEYroJibHAs IMpaMuAa U IPABUIIBHBIN
TeTpa’ap, KyO. IlpenactaBieHue o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsiTHe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  [IpsAmoyrosibHass  cucreMa  KOOpIMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YToJll Mexay Bekropamu. CKalsipHOE MNPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenuwe Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajienenunena U ciaeAcTBus u3 He€. OO0ObEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHIIBl U KoHyca. O0BEM 1Iapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUMHIp, oOMNHcaHHas okojo IwiauHapa. llepeceuenue cdepsl um mapa c
mIockocThio. Kacanue miapa u cdepsl MIOCKOCTHIO. [loHATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJIMHaT B mpoctpaHcTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ady.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapauiebHBIA IEepPeHocC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkIaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH poccUiCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHITh MaTEeMAaTUYECKHE 3HAHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COATAHCHUPOBAHHBIM PEKHM 3aHATUU H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil npodeccud W peaau30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHUYeCKUX 3HAHWM sl pelieHus 3amad B o0JlacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIHO M HCCIEIOBATEIBbCKYIO JCSTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOIICHUH MEXAYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIIbHBIE, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIECHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(pOpMaIuu o CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKITaeMOW TEMBHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTIKEHUS WM HEJIOCTHXKCHHS Pe3yJbTaTOB JCATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pPabOThI, pacmpenemsiTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TIOHSITHUSMU CTEPEOMETPUU TIPHU
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IMIIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOI'PaHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAJIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpUPOBATh MOHSITUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IPU PEUICHUA MAaTEeMaTUYECKHUX 3aJ]1ad MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPECTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOJieMbl, MOJEIMPOBATh pEalbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHATUI MU TeopeM, ammaparta anreOpbl, pelarb MPAKTUUYECKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHI.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C TEJIaMU BPAILCHUS: [IWIMHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB U TEJI BpaIllCHUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTb CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJHO OMEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUs 3a]1aHbl B IBHOM U HESIBHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TIOJIyYCHHbICE  3HAHUS  HAa  [PAKTUKE:  CPaBHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TOHATUA M TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KouunyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpobHbie
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
https:/fipi.ru/ege/otkrytyy-bank-
1 BBenenue B ctepeomMeTpuio 23 1 .
zadaniy-ege
9 B3anmHoe pacnosiokeHue npsMbIxX B 6 1 https://fipi.ru/ege/otkrytyy-bank-
HPOCTPAHCTBE zadaniy-ege
3 [TapannenbHOCTH NPSIMBIX U TJIOCKOCTEN B 8 https://fipi.ru/ege/otkrytyy-bank-
HPOCTPAHCTBE zadaniy-ege
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 https:/fipi.ru/ege/otkrytyy-bank-
TJIOCKOCTEHN B IMTPOCTPAHCTBE zadaniy-ege
5 VItb 1 paccTosus 16 1 https:/_/flpl.ru/eqe/otkrvtvv-bank-
zadaniy-ege
https:/fipi.ru/ege/otkrytyy-bank-
6 MHororpaHHuKH 7 1 -
zadaniy-ege
https:/fipi.ru/ege/otkrytyy-bank-
7 BekTopsl B mpocTpaHcTBe 12 -
zadaniy-ege
3 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIS 5 9 https:/fipi.ru/ege/otkrytyy-bank-
3HAHMH zadaniy-ege
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 AHanuTudeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KpYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoibHbie

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHun: TOUKA, IpsIMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300PaKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus U3 HuX. CrocoObl 3aaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus IPSIMBIX U TIOCKOCTEH

IlonsaTus: MNEePECCKaromuecs MmIOCKOCTH,
nepecekaronmecs npsaMas u mjiIOCKOCTh,
TOJYIIPOCTPAHCTBO

N300pakenue cevueHuit mupaMu/ipl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pebpa. M3o0paxkeHne nepecedeHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpariBanue




IMOCTPOCHHBIX CEUCHUH Pa3HbIMU LIBETAMH

Mertoa cnenoB Ui HOCTPOCHUS CEUEHUI

Mertozx cienoB Ui TOCTPOSHHSI CEUCHUH.
CpoiicTBa epece4eHnii MpsIMbIX U
IIJI0CKOCTER

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIaroB
MMOCTPOCHUS

10

[TocTpoenune ceuenuit B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEH M 3aITHCh IIaroB
MOCTPOCHUS

11

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIlMCh I1aroB
MOCTPOCHUS

12

[ToBTOpenue muanumeTpun: Teopema o
MIPOMOPLUOHANIBHBIX oTpe3kax. [logodue
TPEYTrOJIbHUKOB

13

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUH

14

Kourtponsaas padora Ne 1 "AKcHOMBI
p p
crepeomerpun. Ceuenus"

15

BzaumHoe PAacCIOJIOKCHUC IPSAMBIX B
IpOCTPaHCTBC. CKpCIJ_II/IBaIOIJ_II/IeC}I




npsiMble. [Ipu3Haky CKpeIuBarOmuXxCst
npsMbIxX. [TapamiensHbie npsiMble B
MIPOCTPAHCTBE

16

B3anMHOe€ pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIxX. [lapamiensHble TpsiMble B
MIPOCTPAHCTBE

17

TeopeMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX MIOCKOCTHIO

18

[TapannensHOCTH TpeX NpsAMBIX. Teopema o
TpEX MapaielbHbIX NpsAMbIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

19

VYrom ¢ coHanpaBIeHHBIMU CTOPOHAMU.
VYroa Mexay npsiMbIMU

20

Yron MCKAY CKpCHINBAOINUMHUCA
IIpAMBIMHA

21

Yron MCKAY CKpCHINBAOIUMHUCA
IIpsAMBIMHA

22

332[3‘11/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

23

KonTtponsHas padota Ne 2 "B3zaumnoe
PacroJIOKEHUE IPAMBIX B IPOCTPaHCTBE"




24

[ToHATHA: mapaAIIENBHOCTD NPSAMOKN U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajIeIbHOCTU IPSMON U IIIOCKOCTH.
CpoiicTBa NapayuIeaIbHOCTH IPSIMOM U
IUIOCKOCTHU

25

[TonATHA: mapaIeNbHOCTD NPSAMON U
IJIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajyIeIbHOCTU IPSMON U MIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOH U
IJIOCKOCTH

26

I'eoMeTpudeckne 3a/1aun Ha BEIYMCIICHHE U
JI0Ka3aTeNbCTBO, CBSA3aHHBIE C
MapajuiebHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

27

I'eomeTrpuueckue 3a1auu Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE

28

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO HA YepTexe U
napajieJIbHOTO Apyroi npssMoi. Pacuér
OTHOLLIEHUN

29

HapannenLHa;I MIpOCKIH:A, IPUMCHCHUC
UL TIOCTPOCHUA CeUYeHUI Ky6a u
HapaJureJCinuIcaa. CsoiicTBa
HapaJjiieJenmIcaa u Npu3mMsbl

30

IlepnieH IUKYIAPHOCTD NPAMOU U
mnockocTy. [Ipusnak
MEPIEHIUKYIIIPHOCTHU NIPSIMOH U




IIIIOCKOCTH

[lepneHIUKYISIPHOCTD PSAMOU U
mnockocty. [Ipusnak

31 NEePIEeHANKYISIPHOCTH MIPSIMOH 1
TUIOCKOCTH
TeopeMa o CylIeCTBOBAaHUU U

39 €AVMHCTBEHHOCTH IIPSIMOM, MPOXOAIIEH
gyepe3 TOUKY POCTPAHCTBA
MEPIIEHANKYIISIPHON K TUIOCKOCTH

33 [TmockocTH M epreHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTpaHHHKaX
[NeprieHAMKyYSp U HAKITOHHAS.

34 [TocTpoenue neprneHIuKyIsipa U3 TOUYKH Ha
IPSIMYIO

35 Teopema o Tpéx neprneHAnKyIsIpax
(mpsimast u oOpaTHast)

36 Teopema o Tpéx neprneHAnKyIIpax
(mpsimast u oOpaTHast)

37 Teopema o Tpéx nepreHaAnKyIsIpax
(npsimast u oOpaTHast)
ITocTpoenue ceuenuii kyda, IpuU3Msl,

38 MPABUILHON MUPAMU/IBI C TOMOIIIBIO
OPTOrOHAJIBHOM MPOEKINH

39 KonTponpHas padota Ne 3 B3aumuoe
pacroyiokeHue npsmMoi u miaockoctu"

40 Yroa Mex Iy IpsMON U TNIOCKOCTBIO

41 Yroa Mex Iy IpsMON U TNIOCKOCTBIO

42 MeToabl HaX0XKICHHS YIiIa MEXly IpSIMOi




1 IIIOCKOCTBIO

43

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MApaJLICIHLHOTO
npoexktupoBanus. 300paxeHune pa3HbIx
¢buryp B napasiensHON MPOCSKIINA

44

OpTtoroHanbHO€ IPOEKTUPOBAHNE

45

[TapannensHblie mnockoctu. IpusHaku
MapajuIeIbHOCTU JBYX MJIOCKOCTEH

46

[TapannensHbie mnockoctu. IpusHaku
MapajuIeIbHOCTH BYX IIOCKOCTEM

47

TeopemMa o mapaieIbHOCTH U
CANHCTBEHHOCTH ITIJIOCKOCTH, npoxozmmeﬁ
yepe3 TOUKY, He MPUHAAIEKAIYI0 TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

48

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAs1eit
yepes TOUKY, He MPUHAJISKAIYIO TaHHOM
IJIOCKOCTH M CIEACTBUS U3 HEE

49

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHHUS
MIPH TEPECEUEHUN ABYX MapaljiebHbIX
IJTIOCKOCTEH TpeThei

50

CBoiicTBa mapaiesIbHbIX IIJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapaJljIeIbHBIMU
IIJIOCKOCTSIMU; O NEPECEUEHUH NPAMOH C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU

51

CBoiicTBa mapaieNIbHBIX IIJIOCKOCTEH: 00




OTpe3Kax NapajuleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y NapajljieIbHbIMU
IJIOCKOCTSIMU; O NEPECEUEHUH NPAMOiL C
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

KonTtponsHas padora Ne 4 "B3zaumnoe

52 PacToJIoKEeHUE TPSIMBIX U TUIOCKOCTEH B
npocrpaHcTae”
[ToBTOpEHUE: YrOa MEKTY IPSIMBIMU Ha

53 IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIEHOM TPEYTrOJIbHUKE, TeOpeMa
KOCHHYCOB
[ToBTOpEHME: Yyroy MexIy

54 CKPEITUBAIOIIMMHUCS PSIMBIMH B
MIPOCTPAHCTBE

55 I'eomeTpuueckre METO bl BEHIYUCICHUS
yria MEeXy IpsIMbIMA B MHOTOTpaHHHKaX

56 JByrpanubiii yroj. CBONCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

57 Yros MeX Iy IBYMS TIJIOCKOCTSIMU

58 VYron Mexay AByMS IIJIOCKOCTSIMU

59 [lepnennukynsapHsie mwiockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN
[Ipu3Hak nepneHIuKyIIpHOCTH

60 IIOCKOCTEM; TEOpEMA O IPSIMOM
MepeceyeHusl IBYyX MI0CKOCTen
MePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

61 CBoiicTBa NEPIEeHIUKYISIPHBIX IJI0OCKOCTEN

62 OOMii nepneHauKyIsp IByxX




CKPCHIMBAIOINUXCA MTPAMBIX

[Inomans OpTOroHAILHOM IPOEKIIMU

63 1
MHOTOYTOJIbHUKA

64 KouTtponsHas padora Ne 5 "Yron Mexay 1
JIBYMSI TIJIOCKOCTSIMUA"

65 Paccrosinue oT Touku 10 GUTYPEI 1

66 Paccrosinue oT Touku 10 GUTYPHI 1

67 PaccrostHue oT TOUKH 10 PUTYpHI 1

68 Paccrosinne mexny purypamu 1

69 Paccrosinue mexmy purypamu 1

70 Paccrosinne mexny purypamu 1

71 I'eomeTpuueckue Mecta TOUEK, CBSI3aHHbBIE 1
C pacCTOSTHUSIMU B IIPOCTPAHCTBE

7 I'eomeTpuyeckue Mecta TOYEK, CBI3aHHbIE 1
C pacCTOSTHUSIMU B IIPOCTPAHCTBE

73 I'eomeTpuyeckue Mecta TOUEK, CBI3aHHbIE 1
C pacCTOSTHUSIMU B IIPOCTPAHCTBE

74 Kontponbras padorta Ne 6 "Paccrosiaus B 1
npocrpanctae"

75 [Tpusma. IlpsiMas 1 HaKJIOHHAs IPU3MBI. 1
[IpaBunbHast npusma

76 [IpssmMoit mapaiienenunes, 1
MPSIMOYTOJIbHBIN Mapajuienenumnes, Kyo
[IpsiMoyrobHbIN Napajuienenumnen; Kyo;

77 U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO 1
napasJiesienumnena

78 Teopema o AuaroHanu NPSMOYIrOJbLHOTO 1




Iapajiiejacnuicaa u CJICACTBUC U3 Hee

[Inpamua. Bunel nupamun. [IpaBunpHas

79 1
nupaMuaa

80 [Tupamupa. Buasl nupamun. [IpaBunbHas 1
nupaMuaa

81 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK 1
U €ro 3J1eMeHTH!"

82 KonTponsnas pabora Ne 7 1
"MHororpaHHuku"

83 [TonsiTne BEeKTOpa Ha MJIOCKOCTH U B 1
MPOCTPAHCTBE

84 CyMMa BEKTOpOB 1

85 Pa3zHoCTh BEKTOpPOB 1

86 [TpaBuso mapannenenurnena 1

87 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1o 6aszucy Tpéx

88 BEKTOPOB, HE JISKAIIIUX B OJTHOU 1
IJIOCKOCTH

89 CkansipHO€ pou3BeICHUE 1

90 Beruncnenue yria Mex1y BEKTOpaMu B 1
IIPOCTPAHCTBE

91 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

92 [Ipocreiimme 3ana4n ¢ BEKTOpaMu 1

93 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

94 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

95 KonTtponeHas padota Ne 8 1

96 O06o011eHre U cucTeMaTu3alus 3HaHUN 1




97 O06o01IeHne U cucTeMaTu3anus 3HaHu | 1
98 O06o01IeHre 1 cucTeMaTr3aus 3HaHu! 1
99 HroroBast KOHTpOJbHAS padoTa 1
100 Wrorosas koHTposibHas paboTa 1
101 O06o001IeHe U CUCTEMAaTHU3aIMs 3HAHUMA 1
102 O06001IeHe U CUCTEMAaTHU3aIs 3HAHUHA 1
OBIIEE KOJIMYECTBO YACOB I10 102 10

[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue temsl "Koopaunars! BekTopa 1
Ha MJIOCKOCTH U B TpOCTpaHCTBE"
9 [ToBTOpenue tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEeHHE MIIOCKOCTH, HOpMaJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHyeckue MEeTobl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopmyna pacCTOSHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13
TUIOCKOCTH B KyOe

14 Haxosxnenne pacCcTOSHUIN OT TOYKH 710
IJIOCKOCTH B MIPABUILHOW TUPAMH/IE

15 KonTponbHas pabora "Ananutnyeckas
reoMerpus’"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIE0B
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUSHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHblie NPSMBbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPsSMbIE U TIIOCKOCTH:
pacyér OTHOLICHUI
[TapannenbHblie NPSMbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MPSIMBIMU
[lepnieniuKynsApHbIE MPSMBIC U

29 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEPIEeHIUKYIAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHuKynApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePICHIUKYIISpax

24 [lepneHiuKynsspHBIE IPSIMBIE U




IIJIOCKOCTH: BBIYMCJIICHUSA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB, ()OPMYJIbI JIsI
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IA IeH, COOOpaKEeHHSI TOI00Us

27

[ToBTOpEHME: IomEaIN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTAIeH, COOOPaKEHHUS TI0100MsI

28

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHHUS ITO00Us

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06Bém Tena. O6beM NPSMOYTOJIBHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpUUECKHE 3a/1a41, CBA3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnena

34

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHUEM 00bEMA MPSMOYTOJIBHOTO

napajuienenurea

35 O0BEM PSAMOY TIPU3MEI

36 CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBSI3aHHBIE C
00BEMOM NPSAMOI PU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uaTerpaita. O0bpém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEN ¢ IIOMOIIBIO

39 onpenenénHoro uaTerpaita. O0bpém
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

41 ®dopmyna 06bEMa nupamubl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeoMeTpUYECKHUE 3aJ1a4H, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHYECKHUE 3a]1a4H, CBI3aHHBIC C
00BbEMaMU TTMPAMHMTBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne o0bEMOB. Boruncienune

pacCcTosAHUA N0 MIOCKOCTU




KontponsHas padora "O0béM

47 \
MHOTOTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoi KpyroBoi HUIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKOU nmoBepxHOocTH. KoHyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TII0CKOCTH OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
IOJIHO MMOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3a/1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3aa4uu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LHUIMHAPA, KOHyCa

57 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
HUIHHIPOM

58 [Ipuknagaeie 3aqa4n, CBsI3aHHBIE C
HAIHHAPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
iockocTho. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bu 1 n300pakenue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHnue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKkre 3a1auu Ha
JTI0Ka3aTeNIbCTBO U BHIYHMCIICHHE,
CBsI3aHHBIE CO chEpoi U 1IapoMm,
MOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U apoM,
MIOCTPOCHUEM UX CEYCHHI MI0CKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,
BBIUMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIE
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAlICHUS U
MHOTOT'paHHUKOB

69

3agaun o Teme "Tena ¥ MOBEPXHOCTH
BpalieHus"

70

3anaun o Teme "Tena U NOBEPXHOCTH
BpaiieHus"




71

KonTtponsnas padota "Temna u
IIOBEPXHOCTH BpalieHus"

72

O6bem muuHapa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brrunciienne 0065EMOB TEI € IOMOIIBIO
onpenenéHHoro uuaterpaiga. Oopém
KOHyca

74

TTimomam OOKOBOH U TIOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHyuecKue 3a/1aul, CBSI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIIMHPA,
KOHYyca

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJION[ay MMOBEpXHOCTEN Tem"

77

OO0BEM 1mIapa U IapoBOTrO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
cdepbl. CTepeoMeTpUYECKUE 3a1a4H,
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