


HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3YU€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMaHHUTApHOI'O LHKJIA.
[lockonbKy  JlorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUYEHHUH
00y4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUH F€OMETPUUYECKUX
3aJa4, YMEHUE BBIIBUIAaTb M  OINPOBEPraTb T'MIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHUs mporpaMMmbl yueOHOro Kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE HWHIUMBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommxcs Mpu
U3YYEHHH T'€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHol obnactu «MareMaTuka u
uHpopMaTukay  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPOo¢deCcCUOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHMEM MATEMATUKH.

[IpuoputeTHBIMM 3aJadyaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpsIIOIMMY U yCUITUBAIOUIUMH Kypc 0a30BOr0 YPOBHSI, SIBISFOTCS:

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

(opMupoBaHUE NPEACTABIECHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX OINKCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUpPa, 3HAHUE MOHATUIHOIO allapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHHMs ~ BJaJ€Thb  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHUE TEOPEM,
GopMyn UM yMeHHEe MX NPUMEHATb, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YepPTekKaxX, MOJEISIX U B PEalbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuEe yMEHHUS BIAJETh METOJAAaMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pElIeHMs, YMEHUS WX IPUMEHATH, MPOBOJIUTH JI0KA3ATEIIbHBIE PACCYXICHHS B
XOJI€ pELIECHNsI CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKa3aTeIbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTHBHBIX PACCYKICHUMN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPYECKUX
CrOCOOHOCTEM 00YyUaroIIMXCs, MO3HABATEILHON aKTUBHOCTH, HUCCIEIOBATEILCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yYCHHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHHU:
YMEHHUSl paclo3HaBaTh MPOSBICHUS TEOMETPUYCCKHX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHTYallUld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUHU TIOJyYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisaroTCcsa: «lIpgAMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukmn», «Tema  BpameHus», «BekTopel W  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMuUpoBaHUE  JIOTUYECKMX YMEHHUH  pacrlpefessieTcsi He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rojaMm oOydenus. Coaepikanue oO0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoii padoueit
pOrpaMMBbl, paclpefe€éHHbIM 0 ToAaM OO0y4YeHHs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOTPOCaM O0ydJaroIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIAIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKHUX MPEJCTABICHUN 00YYaIOUIUXCsl, PACIIUPSSL U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus i auddepeHnmmanuu  OO0y4eHHS,  TTOCTPOCHHS
WHIUBUIYAbHBIX  00pa30oBaTENbHBIX MporpamMM, oOecrneuuTs yriayOnéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHoro mpenmera « MaTemaTiukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oyaymiel mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXITY
o01uM 1 IpodeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «l['eomerpus» Ha yIIIyOJIEHHOM YypOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnonoxeHue NOpsMBIX B MPOCTPAHCTBE: IEpPECEKaroIHecs,
napajulesibHble M CKpelluBamoIuecs: mnpsiMble. [Ipu3Haku CKpelmBaronIuXxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbI€ B POCTPAHCTBE, MAapaLIEIbHOCTh TPEX NPSIMBIX, NapaUIeIbHOCTh MPSIMOM
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbIE CBOICTBa MapajuIeIbHOIO MpoeKkTupoBanus. M3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI ¢ COHANPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MpSAMBIMUA B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH: MmapaieabHble
IUIOCKOCTH, CBOICTBa napaiieIbHbIX TUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSIMBbIEC B
POCTPAHCTBE, MPSMbIE TMapaieNbHble W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMoil

NEPIECHIUKY IS PHOM IUIOCKOCTH. OproroHansHOe MPOEKTUPOBAHUE.
[lepnieHAUKYIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: MPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriael B NMPOCTPAHCTBE: yIroJl MEXAY IPSMOW U IUIOCKOCTBIO, JABYI'DAHHBIN
YIOJI, TMHEWHBIM yroJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOICTBa IUIOCKHUX H
JNBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrIyia. TeopemMbl KOCMHYCOB W CHHYCOB JJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMuKH

Bunbel MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. [lpusma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsSAMOYTOJBHBIM — MHapajuleNIeNUIIe] W €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnmupamMuna,
npaBuiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHOM nupaMuibl. [IpaBuibHBIE MHOIOTPAaHHUKHU: NpaBWJIbHAS NpU3Ma H



[IpaBWIbHAs IHWpPAaMUIA, [paBUJIbHAsA TPEYrojbHas IHUpaMUIa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajJp,
NOAECKadAP U UKOCAP.

Brluncnenue 5JI€MEHTOB MHOTOTPAHHHMKOB: pEéOpa, AMaroHaiad, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NUPaMUBbI,
Teopema O IUIOLIAAN YCEUEHHOW TMPaMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPHM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPABUIbLHOMU
IAPaAMUIBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA ClIOkEHUsI BEKTOpOoB. CBOWCTBA YMHOKEHUSI BEKTOpPA Ha YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM.  IIpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BENCHHE

BEKTOPOB.
11 KJIACC

TeJsia BpaleHnus

[loHATHSA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tema BpamieHwus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummnoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3Béprka nunuuapa u KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPaMHUIbl 1 KoHyca. O0BEM mmapa ¥ mapoBOTO
CerMeHTa.

KoMOuHanuu Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo mnwiauHApa. Ilepeceduenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMIaab cepbl U e€ yacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJl BpalllCHUs: CEUEHUS IIUIUHIpA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (IapasuleibHbIC
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUEHHs 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIEJIOB, METOJ| BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MepeHoca
CEKYyIIEH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKTopaMu. BekTopHoe
yMHOXKeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MPU PEIICHUHU TCOMETPHUUYECCKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEpPEeHOC,
[IEHTpajbHasi CUMMETpPHS, 3€pKajlbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPaKAAHCKON MO3ULIMHU 00YUaIOIIEeTrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIIKCHUH B JIPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHN HayKh U JEATEIIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, pacCyXICHUNH, BOCTIPUUMYINBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryJsipHas (u3nUecKkasi aKTHBHOCTb), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYyAY, OCO3HAHHME LIEHHOCTH TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud U pealu30BbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHDKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HATpaBJIECHHOCTH;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTb  AKOJOTHMYECKOW  KyJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB Ha COCTOSTHUE MPUPOJHON U COLMAIBHOU
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYMKOB U OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPaKTHUKWA, TMOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeJIOBEUYECKOH eSITeIbHOCTH, ATaloB €&
Pa3BUTHA W 3HAYUMOCTH JUIsI Pa3BUTHS [MBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOH KaK CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBbHOCTh
WHIMBUJIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIHUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYHIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPAaBHEHHSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3A;

BOCIPUHHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOJCHUIX W YTBEPXKACHUSIX, Mpejaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIICHUs, BbIOWpaTh HaumboJee TMOAXOASIMHUNA €  yIETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,  (PUKCUpYIOIIME  MPOTHBOpEYHE,  MpolJIeMy,
yCTaHaBIMBaTh MCKOMOE M JAaHHOE, (hOPMHUPOBATH TMIOTE3y, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSATENBHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCaJIbHbIEe YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeJIIMHA OOIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHMs IO XOJy peIIeHUs 3aJayw,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUS, COTOCTABISATh CBOM CYXKJICHHUS C CYXJICHUSIMH JIPYyTHMX YYaCTHUKOB
nuajaora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHUS C Y4YETOM 3aJad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIAH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUU U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB, BIAIAEThH
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ylibTara pelieHus
MaTeMaTHYECKOM 3a7a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUM 3aJayH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUAIM, OOBSICHATh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJIbTaTOB ACSTEIbHOCTU, HAXOIUTh OLIHUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAaS 1eITEJbLHOCTD:

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboThl TMpU peHieHWH YYEOHBIX 3aJady, NPUHUMATh IIeJIb COBMECTHOMU
NeSATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThHI, pacmpeacisiTh
BUJIbI paboT, JOrOBapuBaThCs, OOCYXAAaTh MPOIECC W pe3yJbTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNIOBHIX (opmax paboThl (00CYykaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMB» W HWHBIC), BBHINIOJIHATH CBOK 4YacTh pPabOTBHl U
KOOpPJIMHUPOBAaTh CBOW JEWUCTBUS C JPYTMMHU YICHAMUA KOMAaH/bl, OLICHUBATh
KaueCTBO CBOET0 BKJIaJa B OOIIUI MPOAYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aUMOJICCTBUSI.

INPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca o0y4aronuiics HayIuTCs:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e IPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEACTBUS M3 HUX IPU PEUICHUU
F€OMETPUYECKHUX 3a]1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONOKECHUE TPSIMBIX B TPOCTPAHCTRBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

¢ CBOOOJIHO  OMEPUPOBATH TOHSTHSMH, CBSI3aHHBIMH C  yIriaMHd B
IPOCTPAHCTBE: MEXKAY HIPSIMBIMU B MPOCTPAHCTBE, MEXKIY MNPSAMOA U
IJIOCKOCTHIO;

e CBOOOJTHO OMEPUPOBATH MOHITUSIMU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



¢ CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (IIpU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KJIACCU(UIIMPOBATh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS I
KJ1IaccuuKaIuu;

¢CBOOOJIHO  ONEpPUPOBATH  MOHATUAMM, CBA3AHHBIMM C  CEUCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BHITIOJIHATH MMapajuiesibHOE, EHTPAIBbHOE U OPTOTOHAIILHOE MTPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATH U300paKeHUs PUTYpP HA IIIOCKOCTH;

e CTPOUTH CEUEHUsT MHOTOIPAHHMKOB PA3JIHYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH TUIOUIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma, MUpaMUIa),
reOMETPUYECKHUX TeJl C IPUMEHEeHHEM (HOopMYyT;

e CBOOOJIHO OMNEPUPOBATH MOHATHUSMU: CUMMETPHUSI B NPOCTPAHCTBE, LEHTP,
OCb U TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIIOJIHATH JIEHCTBHSI HaJl BEKTOPAMU;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMAaTHUYECKUX OTHOLICHHW W
HaXO0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
[P PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [DUMEHATH IPOCTEHIIME MPOTPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3aa4;

e U3BJIEKAaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HH(MOpPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, IpEJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IIOJIyYEHHBbIE 3HAaHUS HA NPAKTHUKE: CpaBHUBATb W
AHAIM3UPOBATH pPEAJbHBIE CUTYallUH, IPUMEHATH W3YYEHHBIE NOHSITHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu CopMyJIHPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTyallMd Ha S3bIKE TE€OMETpUH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJEIIH C UCIOJIb30BAHHEM I€OMETPUUYECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOKJECHUEM I'€OMETPUUECKUX BEIHYNH;

e IMETh MPEJACTABICHUS OO0 OCHOBHBIX 3Tanax pa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyyaromuiicst HAy4UTCS:



¢ CBOOOJIHO OIEPUPOBATH MOHATUSAMH, CBA3AHHBIMH C UWIMHAPUYECKOM,
KOHUYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTyYECHHUS;

e ONIEPUPOBATH IMOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHS: LUIMHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U 0ObACHSITDH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI 3IEMEHTOB MHOTOIPAHHMKOB W TeJl BpallleHHs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TENl BpAILEHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (popmyIT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy U
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOMASIMU MOBEPXHOCTEH U 00BbEMaMU
IT0JTOOHBIX TEI;

e M300paXaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, HWHTEPIPETUPOBATL U MPeoOpa3oBbIBaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPE/CTABICHHYIO Ha
YepTekax U pUCyHKax;

e CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpAllMK HaJl BEKTOPaAMU;

*3371aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pELIATh TEOMETPUUECKUE 3a/1a4l HA BBIYUCIIEHUE YTIIOB MEXIY MPSAMBIMHU U
IJIOCKOCTSIMU, BBIUHUCIIEHUE PACCTOSIHUM OT TOUKHU JI0 MIJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBAaTh TMOHATHUSAMHU, CBA3AHHBIMH C JIBUJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKCHUS MHOTOTPAaHHUKOB MW TEN BpaIlEHUS TIPH
NapajuleJIbHOM  NIEPEHOCE, UEHTPAJIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus Moa00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB M TE€J BPAILUEHUS: CEYECHMS LMIUHAPA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPLIMHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUS CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHSTh TeoMeTpuyeckre (aKThl IJI PEIICHHUS CTEPECOMETPUUECKUX
3a7a4, MPEANONAralolluX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epe€IIaTh 3aJa4d HA JIOKA3aTEJIbCTBO MATEMATUYECKMX OTHOLICHUU U
HaXOXJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M BJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a]1a4;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBATH, aHAJIU3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYAllUH, MPUMEHATb H3YUYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B TMPOLECCE IMIOWCKA PEUIEHUS MaTeMaTU4YEeCKU
chopMyIHpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3a/a4yM, CBSA3AHHBICE C HAXOXKICHUEM TE€OMETPUUYECKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomeTpuio 23 1
9 B3anMHOe pacnosioxkeHue npsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSAMBIX U o5
IJTOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl U paccTOSTHUS 16
6 MHororpaHHUKH 7
BexkTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111eHHEe U CUCTeMAaTHU3alUs 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTHyeckas reoMeTpus 15 1
9 [ToBTOpEHwue, o6o6meH1iIe u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomany moBepxXHOCTH U 0OBEMBI 9 1
KpYTJIBIX Tell
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606I.H€HI:I€ u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsATHS cTepeomMeTpuM: TOUKA, IpsMas,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHiIa M300paKEHUS HA PUCYHKE
TUTOCKOCTH, TTapaUIeIbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaromuecs npsmas 1 miocKoCTh;
MOJIyIPOCTPAHCTBO

IlousTus: MEPECCKAOIHNECHA IIIIOCKOCTH,
ICPECCKAOIMUCCA IIpsAMas U IJIOCKOCTD,
MOJYIpOCTPaHCTBO

MHoOrorpaHHHKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOMINX 00BEKTOB

AXcHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TTIOCKOCTEM B TPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TIJIOCKOCTEH

10

N300paxenue ceueHnit nupamupl, Kyoa u
MIPU3MBI, KOTOPBIE TTPOXOMIAT YEPe3 UX
pé6pa. N3obpaxkeHue nepecedeHust
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MTOCTPOSHHBIX CEUCHUM Pa3HBIMU I[BETAMH

11

N3o0pakeHue ceueHuit mupaMuIbl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
pé6pa. N3obpaxkeHue nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackpamniiBanne
MOCTPOSHHBIX CEYCHUI Pa3HBIMU IIBETAMH

12

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux
pé6pa. N3o0paxkeHue nepeceueHust
MOJIYYCHHBIX TUIOCKOCTeH. PackpamiiBanue
MIOCTPOCHHBIX CEUYCHUI Pa3HBIMU IIBETAMH

13

N300pakeHue ceueHuil mupaMupl, Kyoa u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pebpa. M3o0pakeHne nepeceyeHus
MOJTYYSHHBIX TUIOCKOCTeH. PackpariBanue
MOCTPOSHHBIX CEUYCHUI Pa3HBIMU IIBETAMH

14

Metoa cneaoB s MMOCTPOCHUMA CeuyeHMI




15

Merton ciefioB 115l HIOCTPOCHHUS CEUCHHIH.
CaolicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

16

Merton ciiefioB 115l IOCTPOCHUS CEUCHHIM.
CaoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTER

17

[TocTpoenue ceuenunii B nmupamu/ie, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MTOCTPOCHUS

18

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aHUCh IIAr0B
IIOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/e, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aHUCh 1IAroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamu/ie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3alKCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPONOPIMOHANIBHBIX OTpe3kax. [Tomodue
TPEYTroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH




23

KouTtponbsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsMbIX B
npoctpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haku cKkpemuBarommxcs
npsMbIxX. [lapanienbHble TpsMble B
MIPOCTPAHCTBE

25

Teopema 0 CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, MPOXOIAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIEH HAa TaHHOUN
npssMoi. Jlemma o nepecedeHnun
MapajuIeIbHbIX MPAMBIX INIOCKOCTHIO

26

[TapannensHOCTh TpeX npsMbiX. Teopema o
TpEX mapasuieIbHBIX NpsAMbIX. Teopema o
CKPEILMBAIOIIUXCS MPIMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NApaLICIIbHOTO
npoekTupoBanus. 3o00paxkeHune pasHbIX
¢buryp B mapamienbHONU IPOSKIUU

28

LenTpanbHas npoekuus. Yroim ¢
COHAIIPABJICHHBIMU CTOPOHAMU. YTOJI
MEXKy NPSIMbIMU

29

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

30

IlonsaTus: napajisieJIbHOCTb HpﬂMOf/'I )41
IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napalJIeJIbHOCTH HpﬂMOfI " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOK U
IUIOCKOCTH

31

['eomeTpuueckue 3ajaun Ha BEIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
[apajuIeIbHOCTHIO MPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHue cedueHust, MPOXOIAIIETO YEPE3
JTAHHYIO IPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOrO APYron npsimoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHast mpoeKus, TPUMEHEHUE
JUI IOCTPOEHUSI CeUeHU Ky0a U
napaenenumnena. CBoicTBa
napajuiefienunes1a u Npu3Mbl

34

[TapannensHble IockocTH. [Ipu3Haku
MapajuieIbHOCTU BYX IJIOCKOCTEMH

35

Teopema o napanienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
yepes TOUKY, He MPUHAAISKAILYIO JaHHOM
IJIOCKOCTH M CIIEACTBHS U3 HEE

36

CaolicTBa napajuiesIbHbIX INIOCKOCTEH: O
MapayIeIbHOCTH MPSIMbBIX ITEPECCUCHUS
MIPU NIEPECEUECHUH JIBYX MapalIeNIbHbIX
IIOCKOCTEMN TPEThEN

37

CBoiicTBa mapamiesbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX NPAMBIX,
3aKJIFOUEHHBIX MEX/1y MMapajlsIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI TapaJIEbHBIMU TNIOCKOCTSMHU




38

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a U MPsIMOYTOJILHOTO
napajuiesIenunena

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM ITapajuleIICIUIIe e

42

[lepneH MKy IAPHOCTD NPAMOU U
mockocty. [IpusHak
MEPIEHIUKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[TepieHAMKYASPHOCTD MPSIMOI U
miockoctu. [Tpusnak
MEePIEeHIUKYJISPHOCTH MPSAMOU U
IJIOCKOCTH

44

Teopema o cymecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAALIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISPHON K MIIOCKOCTH

45

IImockoctu u MNEPpNCHAUKYJISIPHBIC UM
IIpsAMBIC B MHOI'OI'paHHHUKax

46

IInockoctu u MNEPpNCHAUKYIISIPHBIC UM
MpsAMBIC B MHOTOT'paHHHUKAX

47

[leprieHauKyIAp U HAKIOHHAS.
IlocTpoenne nepneHuKysipa u3 TOUKHA Ha
PSIMYIO

48

[leprieHAuKyJIAp U HAKIOHHAS.




[TocTpoeHue neprneHuKyIspa U3 TOYKU Ha
HPSIMYO

Teopema 0 TpEX nmepHEeHAUKYIIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o0 TpEX nepHneHAUKYIIPAX
(npsimast u oOpaTHast)

51 Yron Mexay CKpelmuBaromuMHUCS
MPSIMBIMU
[Touck neprneHauKyISpHBIX MPSMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHajabHOE MPOESKTUPOBAHKE
[TocTpoenue ceuenuii kyba, IpU3MBI,

54 MPaBUWJILHON TUPAMHJIBI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceuenunii kyba, IpU3MBI,

55 IIPaBUJIBHON ITUPaMUIBI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IpOCTPaHCTBE

56 OTHOCHUTEIBHO IIockocTu. Ilnockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHIuKyJISIpHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUUN

58 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUI OT TOYKH JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
paccTOsSHUI OT TOUKH JI0 MJIOCKOCTH

60 CriocoObl OIYCTUTH MEPIIEHANKYIIAPHIL:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrtponsHast padora "B3anmnoe
pacmoioKEHNUE NPSIMBIX U INIOCKOCTEHN B
npocrpaHcTee”

63

[ToBTOpEHUE: yron Mex 1y NpsIMbIMA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie METOJbI BEIYHMCIICHUA
yriia MEXAy NpAMbIMU B MHOI'OI'PAaHHHUKAX

66

JByrpanubiii yroj. CBOHMCTBO JTUHEUHBIX
yTJIOB IBYT'PAHHOIO yTriia

67

[Tepnienaukynsipubie maockoctu. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX TIOCKOCTEN

68

[Ipu3Hak nepneHauKyIsIPHOCTH
IJIOCKOCTEM; Teopema o0 mpsMoi
MepeceyeHms ABYyX MIOCKOCTEH
MEePIEHIUKYISIPHBIX TPEThEH MITOCKOCTH

69

[IpsiMoyTronbHBIN Mapajuienenumnen; Kyo;
U3MEPEHUs, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienunena

70

TeopeMa 0 JuaroHajiu ImpaMoOyroJIbHOTro




Imapajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomeTpuyuecKe U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIEC CO B3aUMHBIM
pacIoOIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

[ToBTOpEHME: CKpEITUBAIOIIUECS MPSIMbIE,
napajuieTbHbIe TUIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHUKaxX

73

[Tapa mapaynenbHbIX JIOCKOCTEH Ha
CKPEILMBAIOIIUXCS MPSIMBIX, PACCTOSIHHE
MEXAy CKpEIIUBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYALUAX

74

PaccrostHue OT TOUKH 0 IINIOCKOCTH,
paccTostHAe OT MPSIMOM JI0 TUTOCKOCTH

75

BrrunciieHue paccTosSHUI MEX Ty
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO IEPIIEHIUKYISIPHOU MJI0OCKOCTH

76

TpéxrpanHslil yroJy, HEpaBEHCTBA JJIA
TpexrpanHbix yrioB. Teopema [Iudaropa,
TEOpPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yTIJia

77

DnemMeHThI chepUUeCcKOil reOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonrtponbHast padota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHuN "MHOrOrpaHHUK
U €ro 3JIEMEHTHI"

80

[upamupa. Buasl nupamun. [IpaBuibHas
nupamuja




[Ipusma. IIpsAmas u HaKJIOHHAS IPU3MBL.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIN Mapajuiesenumnen, Kyo

83 Brimykisie MHOrOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U TTOTYITPABUIIHHBIC 1
MHOTOTPaHHUKH

85 KounTponbhas padora "MHuororpaHHUKT" 1

86 [TonsATHE BEKTOpA HA IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuso mapannenenunena 1

90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
IJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

03 Beruucnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimue 3anaun ¢ BEKTOpaMu 1

95 IIpocreiimue 3anaun ¢ BEKTOpaMH 1

96 IIpocreiimue 3ana4n ¢ BEKTOpaMH 1

97 IIpocreiimue 3ana4u ¢ BEKTOpaMH 1

98 O06o011eHre 1 cucTeMaTu3aus 3HaHUN 1




99 O06o001IeHre U cucTeMaTu3alus 3HaHu ! 1
100 Hroroas koHTponbHAs paboTa 1
101 Hrorosas kKoHTposIbHAS paboTa 1
102 O0o01IeHre U cucTeMaTru3anus 3HaHU ! 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue Tems! "KoopauHars! BekTopa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruucienue yria 1
MEK/ly BEKTOpamMu B IpOCTpaHCTBE"
4 [ToBTOpEeHue TeMbl "YpaBHEHUE TPAMOM, 1
MPOXOAIIEH Yepe3 1B TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npou3BeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHuecKkue METObl pacuéra yria 1
MEXAY IPSIMBIMU B MHOI'OTPAaHHUKAX
1 AHanuTHuecKue METObl pacuéra yria 1
MEXAY IUIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®opMmyiia pacCTOSIHUSA OT TOUYKH 10 1




IIJIOCKOCTH B KOOpAMWHATax

HaxoxneHne paccTostHUM OT TOYKH 110

13
IJIOCKOCTH B KyOe

14 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IJIOCKOCTH B TIPABHIILHOW TUPAMH/IE

15 KonTponbHas pabota "AHanuruueckas
reoMerpus"

16 CeyeHHsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPaHHUKOB: METO/T CIIEIOB
CeyeHMsI MHOTOT'PAHHUKOB: CTaHIApTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble psSIMbIE U TUIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHble NpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOIIUMUCS
MPSIMBIMH
[lepnieHIuKyIsIpHBIE IPSMBIE U

29 IJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISIPHBIX TIOCKOCTEH U
MPSIMBIX, CAMMETPHH MHOTOT'PaHHUKOB
[lepnieH UKy IsSIpHBIE IPSMBIE U

23 MIJIOCKOCTH: TEOpEMaA O TpeX
MePIEeHIUKYIISIpax

24 [lepnieHIuKyIsIpHBIE IPSMBIE U




IIJIOCKOCTHU: BbIYMCJIICHHUA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI 17151
TI0IaIeH, COOOPAKCHHMSI TTOI00HSI

26

[ToBTOpEeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIbI 17151
TJI0IA IeH, COOOpaKeHUS TI0I00UsI

27

[ToBTOpenue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JIIst
TIJTOTIA IeH, COOOpaKEHUS TI0T00MSI

28

[Tnomaam cedeHnid MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUS TTO00MS

29

[lnomanu ceyeHnii MHOTOrPaHHUKOB:
IO/ ITOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKECHHUS ITO00Hs

30

Kontponbnas padota "[loBropenue:
MHOTOTpaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM MPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOCHUHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKLUH yria

33

CrepeoMeTpHUECKUE 334, CBA3aHHbIE C
00BbEMOM MPSMOYTOJILHOT'O
napasJiesienumnena

34

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




BBIYHCIICHUEM 00bEMA MPSAMOYTOIBHOTO

napajuienenumeaa

35 O0BEM psIMOY TIPU3MEI

36 CrepeomeTpHryuecKe 3aa4u, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBI3aHHbBIE C
00BEMOM NPSAMO MPU3MBI
Brruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 omnpeaenéHHoro uarerpaita. O0bpém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN C IIOMOIIBIO

39 omnpeaenéHHoro uaTerpaita. O0bpém
MTUPAMU/TBI

40 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE
00BEMOB MHUPAMHU/T C OOIITUM yTIIOM

41 dopmyna o0bEMa nmupamuel. OTHOIIICHUE
00BEMOB MUPAMHU/T C OOLTUM yTIIOM

42 CrepeomMeTprUeCcKHEe 3a]1a4H, CBI3aHHBIC C
00bEMaMK HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHIECKHUE 3a]1a4H, CBA3aHHBIC C
00BEMaMK TTUPAMHUIBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CB3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenne 00bEMOB. Boruncienne

pacCTodAHUA N0 IMIOCKOCTU




KonTponbras padota "O0béM

47 "
MHOT'OTpaHHUKA
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIue MUIHHIPUICCKON
MMOBEPXHOCTHU

49 HMunuaap. [IpsaMoit kKpyroBon HUIUHAP.
[lomaae MOBEPXHOCTH LIWIMHAPA

50 Konnueckast moBepXHOCTh, 0Opa3yroiire
KOHHYECKOH noBepxHocTH. KoHyc

51 CedeHne KOHyca MIOCKOCTBIO,
napajuiebHOM MITOCKOCTH OCHOBAHUS

59 VYceuéunslii konyc. M300paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane G0KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomane G0KOBOM MOBEPXHOCTH H
TIOJIHOM MOBEPXHOCTH KOHYyCa
CrepeomeTrpuuecKkue 3aaun Ha

55 JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHHUEM CEYCHHI HUIMH]IPA, KOHYCca
CrepeomeTrpuuecKkue 3aaud Ha

56 JI0Ka3aTelIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [Ipuknanueie 3a1a4n, CBSI3aHHBIE C
HIHHAPOM

59 Coepa u map




60

[Mepeceuenue cdepsl 1 mapa ¢
IockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bul 1 u300pakeHue mapa

61

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepst
IUIOCKOCTBI0. Bua n n3obpaxeHue mapa

62

VYpasuenue chepsl. [nomans cheps u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTprieCKHe 3a/1a4i HA
JTIOKA3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CHEPOH U IIapoM,
MTOCTPOCHHUEM UX CEYEHHI MIO0CKOCTHIO

65

CrepeomeTrpuuecKkue 3aauu Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chEpoil U Mapom,
MMOCTPOCHHUEM UX CEYEHHH MII0CKOCTHIO

66

[TpuknaaHbie 3a1a9u, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TLIOCKOCTH,
BBIYMCIICHUS B OKPYKHOCTH, CTaHJAPTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpAlICHUS U
MHOT'OI'paHHUKOB

69

3agaun o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun o Teme "Tena M NOBEPXHOCTH
BpaiieHus"




71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6beM muuHapa. Teopema 06 00bEMeE
MIpsAMOro NuJIMHApa

73

Brrunciienne 0065EMOB TEI ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
KOHycCa

74

TTmommaan OOKOBOM U TIOJTHOM
MMOBEPXHOCTH KOHYyCa

75

CrepeoMeTpHuyecKue 3aJJauu, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIWIMHIPA,
KOHYyca

76

[Ipuknagaeie 3agaun mo Teme "OO0BbEMBI 1
IJTIONIa U MTOBEpXHOCTEN Ten"

77

OO0BEM 1mIapa U IapoBOro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTprUYESCKUE 3a1a4H,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa 1 IapoBOro
CEeKTOpa

78

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIIapa u
ionaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMH
IMOJJOOHBIX TEIl

79

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6wEMa mpu mo100uu.
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