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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00€CreynBaeT BO3MOKHOCTh U3yUYE€HUS JUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMaHHUTApHOI'O IHKJIA.
[lockonbKy  JlorMYecKoe  MbIIUIeHUWe,  (opMUpyeMoe  NpU  U3YUYEHUH
0Oy4YaromMUMHCS TMOHATHUIHBIX OCHOB I'€OMETPUHU, IPHU JT0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LETMOYKH JIOTUYECKUX YTBEPKICHHUU MPU PEIICHUH F€OMETPUUYECKUX
3aJa4, YMEHUE BBIIBUTAaTb M  OINPOBEPraTb TUIIOTE3Bl HETOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3znueckux 3aaay.

[enb ocBOeHUST MporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha yriyOoJIEéHHOM
YpOBHE — pa3BUTHE WHIUWBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommxcs Mpu
U3YYEHHH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHoN obnactu «MareMaTuka u
uHpopMaThKay  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NpPUOOpETeHHs |
UCIIONIb30BaHUs  Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAHUW U JICUCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPo¢deCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopureTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIMMY U yCUIIUBAIOLUIUMH Kypc 0a30BOT0 YPOBHSI, SIBJISIFOTCS:

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUpPa, 3HAHUE MOHATUIHOIO allapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT UM yMeHHE UX NPUMEHSTb, YMEHHS JOKa3blBaTb TEOPEMbl W HAXOAWTH
HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3a1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YepPTEkKaxX, MOJEISIX U B PEalbHOM
MUpE MHOTOIPAHHUKM M Tejla BpAIICHUA, KOHCTPYMPOBATH TI'€OMETPUUYECKUE
MOJIEIIH;

(GopMupoBaHuEe MOHUMAHHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO TMOCTPOCHHS
MaTeMaTUYeCKUX Teopuid, (HOpMHUPOBAHHE MOHUMAHHUS POJIM AKCHOMATHKU IPH
IIPOBEJICHUU PACCYXKICHHM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeJIbCTB U aJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, NPOBOAMTH NOKA3aTEIbHBIE PACCYXICHHS B
X0JI€ pELIECHUs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOIMMOCTHM  JOKa3aTeIbCTB  IMpHU



000CHOBaHUHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTHBHBIX PACCYKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyAIbHBIX M  TBOPUYECKHX
CrocoOHOCTEM 00yUaroIMMXCsl, MO3HABATEILHON aKTUBHOCTH, HUCCIIEIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBIIUICHUS, HHTEpeca K U3yUYCHHUIO TeOMETPHH;

dbopmupoBanue (YHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHHU:
YMEHHUS paclo3HaBaTh IPOSIBJICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HEHHBIX CUTYAlUSIX W MPU U3YYCHUH JPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJTMPOBAHMS PEATBHBIX CHTYalluld, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
UHTEPIIPETAIIUN TTOJTYYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmnaccax sBasitoTcsi:  «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAWHATH B
IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSITHSAMMWY), PEICBAHTHBIMH T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COZCpPKAaTEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHUHM  pachpefessieTcsi He TOJbKO IO
coJiepKaTelbHbIM JIMHUSIM, HO | 10 rogam oOydenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
POrpaMMBbl, pPACTpPEENEHHBIM O TojJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAILHBIM BOIPOCaM O0yYarOIIHECs
oOpamiaiiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IeHNEM TPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPECTABICHUN OO0YYaIOIIMXCS, PACIIUPSIS U yriayOmsis
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE IMO3BOJISET:

co3gath ycnoBus qans  guddepeHnmanuu  00ydeHHS,  TOCTPOCHHS
UHANBUAYAITbHBIX 00pa30oBaTEeNbHBIX MpoOrpamMM, oOecrneuuTs yriayOnéHHoe
U3y4YCHHE TeOMETPUN KaK COCTABIISIIONICH yueOHOro mpeamera «MartemaTukay;,

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaétoM BbIOOpa Oyaymied mpodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKITY
o0muM 1 IpodeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «['eomerpusi» Ha yrIIyOJIEHHOM YypPOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS ~ cTepeoMeTpuu. Touka, TmpsiMas, IJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHoe pacnonoxeHue NOpsMBIX B MPOCTPAHCTBE: MEpPECEKarolIrecs,
napajuiesibHble M CKpeluBalomuecs mnpsMble. [Ipu3Haku CKpenuBaronuxcs
npsiMbIX. [lapannenbHOCTh NPSMBIX U TVIOCKOCTEN B IPOCTPAHCTBE: MapaiiebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEIbHOCTh TPEX MPSIMBIX, NapaUICIbHOCTh MPSIMOM
u 1ockoctu. [lapamnenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300pakKeHHE
¢uryp. OcHOBHbIE CBOICTBa NapajIeNbHOrO MpoekTUpoBaHus. WM3o0paxenue
buryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy NpSAMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MmapaieabHble
IUIOCKOCTH, CBOICTBa napajjieTbHbIX IJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
MOCTPOCHHE CEUCHUH.

[lepnieHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBbIEC B
POCTPAHCTBE, MpPSIMbIE MapajuieJbHble U TEPHEHIUKYISIPHbIE K IJIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEHIUKYIISIPHOM TUIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[lepnieHaMKyJIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriael B MPOCTPAHCTBE: yIroJl MEXAY IPSMOW M IUIOCKOCTBIO, JABYI'DAHHBIN
yIOJI, JIMHEWHBIA YTOJl JIBYTPAHHOTO yrija. TpEXTpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOICTBa IUIOCKHUX H
JIBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHMKH

Bunbel MHOrorpaHHukoB, pa3BépTka MHOrorpansHuka. [lpusma: N-yrosbHas
npu3Ma, IpsMas ¥ HaKJIIOHHAs! TIPU3MBbI, OOKOBAsi W TOJIHASI TIOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, nOpsAMOYrOJIBHBIM — MHapajulesienune]; W €ro  CBOMCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnmpamuna,
npaBWiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHOM NupaMuabl. [IpaBuibHBIE MHOTOTPaHHUKHW: NpPaBWIbHAsA IpU3Ma M



[IpaBUWIbHAs IMpPAMUJA, IpPaBWIbHAsA TPEYrojbHAas NUPaMUIa W IPABUIBHBIN
TeTpa’ap, KkyO. IlpeacrtaBneHne O MNpaBUIBHBIXMHOTOIPAHHHMKAX: OKTajJp,
DOAEKadAP U UKOCAP.

Brluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: pE&Opa, AMAroHaiau, YTJbl.
[Inomaas OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW IPHU3MBI,
IION[aJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMON HPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABWIBHONW MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOU
IAPaMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpA Ha YHCIIO.
IlonsaTHEe KOMIUIaHApHBIE BEKTOPBIL. lIpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuwiio mapamienenunena. Teopema O pasIoOKEHUH BEKTOpa IO  TPEM
HEKOMIUIAHApHBIM  BekTOopaM. [IpsAMoyrosbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAYy KOOPIAHMHATaMH BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsgspHOE IPOU3BEACHHE
BEKTOPOB.

11 KIJACC

TeJsia BpaleHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TOBEPXHOCTb, oOOpasyloliue TMoBepxHocTeld. Tema BpaiieHuUs:
IWIMH]IP, KOHYC, yCEUYEHHBIH KOHyC, cdepa, map. Bzaummnoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus] Ha TUIOCKOCTU. Pa3BépTka munuHapa U koHyca. CumMmerpusi cepsl u
nrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJILHOTO TMapajuienenumnena u ciuenctsus u3z He€. OO0BEM mpsaMon u
HAKJIOHHOW TMPU3MBI, MIJIWHIAPA, THUpaMHuIbl U KoHyca. O0BEM 11apa U mapoBOTo
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo mnuiauHApa. Ilepeceduenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl mwiockocTeio. [loHsATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaICHUSI.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6usix ¢Quryp. IlpeobpasoBanue momoOus, romorerus. Pemienue 3anay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIHHAPA
(mapanienbHO U TEPIEHIUKYJSIPHO OCH), CEUeHHMs KOHyca (IMapasulesibHbIC
OCHOBAaHUIO U TPOXOJSILIME Yepe3 BEPIINHY), CEYSHHSs 1apa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIe/I0B, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ] IepeHoca
CEeKyIIeH MIOCKOCTH.

BexTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOKeHUE BeKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJIuHat B npoctpaHcTBe. KoopaunaTsl BekTopa. PaznoskeHue BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIM METOJ MPU PEHICHUU TECOMETPUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHMM. Buasl JBWKEHWI: TapauieNIbHBIA IEepPEeHocC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT HPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnnepa.



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

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkIaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYyroe), yMeHHUe
B3aUMOJICHICTBOBATh C COLMAIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKOe BOCIUTAHME:

c(hOpMUPOBAHHOCTh POCCHUIMCKON T'PAKIAHCKON HJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHCKOM MaTeMaTHYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTIKCHUN B JPYrHMX HayKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccUiicKoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYUBOTO Oy ayIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIOYasl SCTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7ay, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYUBOCTH
K MaTEMaTUYECKUM acIleKTaM Pa3jJuyHbIX BUIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpPMHPOBAHHOCTh YMEHHS TPUMEHITh MaTEMAaTUYECKHE 3HAHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, pEeryJsipHas (u3nuecKkas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOWs, HWHTEpeC K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynyuieit mnpodeccu U peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HAITPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHWUM [JIs1 penieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKd U  OOIIECTBEHHOW  MpPaKTHKW, IOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cgepbl YeIOBEHYECKOW ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJbTYpOH KaK CpPEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITh TPOCKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUM, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN34,

BOCIPUHHMATh,  (OPMYIUPOBaTH W  NPEeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIONEHUAX U YTBEP)KICHUSX, MPEIJIaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JeJIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUECHUHN, YMO3AKIFOUYEHNUN 10 AaHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BBIOMpaTh cmocod pemeHns y4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHMs, BbIOMpaTh HauOoyiee MNOAXOMAMUUA € YUYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKie AeiiCTBUA:



UCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BOOPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUYeCKOro o0ObeKTa, sIBJICHUs, IpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IICHHI;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEINONIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOOpPMAIUH, TaHHBIX, HEOOXOAMUMBIX JIi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a/1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB U
dbopm npeacTaBICHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WUTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATh HaAEKHOCTD uHbOpMAITIH 1o CaMOCTOSITEIHHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IelCTBUS

OOmmenne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeJIIMHA OOIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTaxX, JlaBaTh IOSCHEHHS IO XOAY PEIICHHs 3a/1auu,
KOMMEHTHPOBATH MOJYUYEHHBIN pE3yIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
npoOJieMbl, pelIaeMo 3aJa4d, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJICHHUS C CYXICHUSMHM JPYyTHMX YYaCTHUKOB
nayajaora, oOHapyKMBaTh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJa4d, SKCIEPHUMEHTA, UCCIIEIOBaHUA,
IIPOCKTAa, CaMOCTOSITEIFHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajJad
MIPE3CHTAIMU U OCOOCHHOCTEHN ayUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
y4ETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJICKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUU U MBICIUTENBHBIX MIPOLECCOB, UX PE3YJIHTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa PEIICHUS
MaTEeMaTHYECKOH 3a71a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHKEHUST WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB ACSATEILHOCTH, HAXOIUThH OIIUOKY,
J1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHYyalbHOU
paboThl TMpU penieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NEeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pabOThHI, pacmpeacisiTh
BUJIbI paboOT, JOrOBapUBATHCS, OOCYXAAaTh MPOIECC U pe3yiabTaT paboThI,
000011aTh MHEHHUST HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax padoThl (0OCYXaeHHs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMB» W HWHBIC), BBINIOJIHATH CBOK 4YacTh pPabOTHl U
KOOPJIMHUPOBAaTh CBOM JECHUCTBUS C APYTMMH YWIEHAMHA KOMAHIbI, OLICHUBATH
KaueCTBO CBOET0 BKJIaJla B OOIIUI MPOAYKT MO KPUTEPHUAM, CHOPMYITHMPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca o0y4aronuiics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 1 MPOBEICHUY MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSATHAKCUOMBI CTEPEOMETPUMU U CJEACTBUS M3 HHUX NpPHU PELICHHUU
r€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B TPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSIMH, CBS3aHHBIMH C yIJIAMH B
IPOCTPAHCTBE: MEXKAY HNPSIMBIMU B MPOCTPAHCTBE, MEXKIY MPAMOUA U
IJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamuza, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH, BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYP Ha TUIOCKOCTh, BBINOJHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIMOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP,
OCb W TUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATHACHUCTBUSHAABEKTOPAMH;

e pelmaTrh 3aJauyd Ha JOKa3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHWH W
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPEOOPa30BbIBATh U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TNPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATHh TIOJYYEHHbIE 3HAaHMS HAa TMPAKTUKE: CpPaBHUBATh W
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSATh W3YyUYECHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu CchopMyJIHPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOCHHBIE MOJEIN C MCIHOJIb30BAHHEM I€OMETPUUYECKUX
MOHSTHA W TEOpPEM, ammapara aireOpbl, pemarh MPaKTHYECKUE 3aadH,
CBSI3aHHBIE C HAX0XK/I€HUEM F€OMETPUUECKUX BEIINYUH;

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

K xonmy 11 kiaacca oOyyaromuiicst HAy4UTCS:



CBOOOJHOOIIEPUPOBATH MOHSITUSAMHU, CBS3aHHBIMH C LMJIMHIPUYECKOM,
KOHMYECKOH U c(hepuyecKoil MOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MOy YECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BPALICHUS: [IIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYc, cdepa U 1ap) u
OO0BSACHATH CIIOCOOBI OJMYYEHHUS TEJ BPAIICHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoioKeHUe chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAaIEHUS,
reOMETPUYECKHUX TeJl C TPUMEHEHUEM (HOpMYJ;

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

BBIUUCISTh COOTHOIIEHUSI MEX]TY TUIOMIAIIMA TTOBEPXHOCTEN U 00bEMaMU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIHIO O
POCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TNPEJCTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;
BBIIIOJIHSIThOTIEPALIUMHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4 HAa BBIYMCIICHHUE YIJIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIUYMCIICHHUE PACCTOSIHUKW OT TOYKM [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHIA;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAICHUSA TPHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlECHUSA: CEYEHUs ILUINHApA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUSI CEUEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKA3bIBATBI€OMETPUUECKUEY TBEPIKICHHUS;

MPUMEHSITh TeOMeTpUYecKre (HaKThl JJIsI PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJIBKO IAaroB pELICHUs, €CIH YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemars 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XKJIEHUE TEOMETPUUYECKUX BEJINYMH;

IIPUMEHSATH MPOrPaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a]1a4;

IPUMEHATh  IOJYYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYyalluH, IPUMEHATh U3YUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B IIPOLIECCE IIOMCKA  PELICHUS
MareMaTH4ecku  cpopMyiaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTHYECKHE 3aJa4M, CBA3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
N HanvenoBanmnepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKuepadoTh (wipposeIe)
o0pa3oBaTebHbIepecypchl
1 BBenenue B ctepeomMeTpuio 23 1
5 B3anmHoe pacrnionoxxeHue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
TUTOCKOCTEH B MPOCTPAHCTBE
4 HepHeHILI/IIiy.]'ISIpHOCTB TPSIMBIX U o5
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTIBl U pacCTOSTHUS 16
6 MHororpaHHuKH 7
BexkTops! B mpocTpaHcTBE 12
3 [ToBTOpEHwUE, 0606meHI:Ie u 5 5
crcTeMaTH3allHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOI'PAMME




11 KVIACC

N HanvenoBanmnepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m TEMIPOrpaMMbl Bcero KourpoJibHbiepadorsl | IIpakTuuecKkuepadoThl (undposLie)
odpa3oBaTebHbIEPECYPCHI
1 AHanmMTHYECKAAT€OMETPUS 15 1
) [ToBTOpeHue, O606III€HI:I€ u 15 1
CUCTeMAaTH3aIlis 3HAHUH
3 OOBEMMHOTOTpAaHHUKA 17 1
4 TenaBpammennst 24 1
5 [lomaay MoBEpXHOCTH U 9 1
00BEMBI KPYTIIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, 0606H.[6HI:I€ u 17 5
cUCTeMaTH3aIls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Temaypoka

KoaunyecTtBouacoB

Bce
ero

KoHTpoJbHBI
epadoThI

IIpakTuyecku
epadoThI

Harausy
YeHust

DileKTpoHHbIenu¢poBHICOOPa30B
aTeJIbHbIEpeCcypchl

OcHoBHbIE MpaBUiia U300paKEeHUS
Ha PUCYHKE IUIOCKOCTH,
napajuIebHBIX MPSIMBIX (OTPE3KOB),
CEepeINHBI OTPE3Ka

[TonsiTHs cTepeoMeTpur: TOUKa,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE MpaBuiia U300paKeHUs
Ha PUCYHKE IUIOCKOCTH,
NapauieNbHbIX MPSIMbBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka

IlousTus: MEPECCKAIOIIUECA
IIOCKOCTH, IICPCCCKAIOIIUCCS
InpsMas U IJIOCKOCTb,
MOJIYIpOCTPaHCTBO

[TonsTHs: nepecekaroniuecs
IUIOCKOCTH, ITEPECEKAIOINECS
npsiMasi ¥ MII0CKOCTb;
MIOJIyIIPOCTPAHCTBO

MHororpaHHuKH, H300paxeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecyIecTBYIOUINX 00bEKTOB




MHororpaHHUKH, U300pakeHue
MIPOCTEUIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOUINX 00bEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
ciencTBus u3 HuX. CrocoOsl
3a/IaHMsI IPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.
O0603HaYEHUATIPSIMBIX U IIOCKOCTEH

10

N3o0pakeHne ceueHn MMpaMHu/Ibl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJIAT
yepe3 ux péopa.
N3o06paxeHunenepeceyeHusnoIy4eH
HBIXIIJIOCKOCTEH.
PackpammBannenocTpoeHHbIXCEUeH
Uipa3HBIMULIBETAMU

11

N300pakeHne ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TPOXOJIST
yepe3 ux péopa.
N3o06paxeHnenepeceyeHusnoIy4eH
HBIXIIJIOCKOCTEH.
PackpammBaHnenocTpoeHHbIXCeUeH
UHpa3HBIMUIIBETAMU

12

N300pakeHue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOJIST
gyepes ux péopa.




N300paxeHnenepecedeHusmoIyIeH
HBIXIUIOCKOCTEH.
PackpammBaHenocTpoeHHbIXCEUEH
HNHpa3HBIMUALIBETAMHU

13

N300pakeHne ceueHuil mipaMu/ipl,
Ky0a ¥ PU3MBI, KOTOPHIE TPOXO/IST
yepe3 ux péopa.
N3obpaxkeHuenepeceueHusImoayIeH
HBIXIUIOCKOCTEH.
PackpanmimBanrenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMHU

14

Merton cnefoB st TOCTPOSHUS
ceueHnu

15

Merton crnefoB it TOCTPOSHUS
ceuenuid. CBOICTBA MEepECEUCHUI
MPSIMBIX U IJIOCKOCTEH

16

Merton crefoB Ui IOCTPOCHHUS
ceyenuid. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

17

[TocTpoeHue ceueHuii B MApaMuU/Ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3nanue BBIHOCHBIX YEpTEkKEN U
3aMuch MIaroB MOCTPOCHUS

18

ITocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM To4Kam Ha p&Opax.
Co31aHue BBIHOCHBIX YepTexel u
3aIUCh 1IAr0B MOCTPOEHUS

19

ITocTpoeHue ceueHuit B mupamue,
KyOe 1o TpéM TouKam Ha p&Opax.




Co3naHue BBIHOCHBIX YepTexel U
3aIlMCh IIAroB MOCTPOCHUS

20

[ToctpoeHue ceueHuit B mupamu/e,
KyOe 1o TpéM To4YKam Ha p&Opax.
Co3naHuie BBIHOCHBIX UepTexel U
3aITUCh IIaroB MOCTPOCHUS

21

[ToBTOpEHNE TUTAHUMETPHH:
Teopema 0 MpONOPLUHOHATIBHBIX
otpeskax. [lonoOuerpeyroibHIKOB

22

[ToBTOpEHNE ITAHUMETPHH:
Teopema Menenas. Pacuersl B
CEYECHMAX HAa BBIHOCHBIX YEPTEKAX.
Hcropus pasBUTHS IUIAHUMETPHUA U
CTEpEOMETPUU

23

KonTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnosoxeHue npsmbix B
npoctpanctBe. CKpenuBaronecs
npsimbie. [IpusHaku
CKPEILMBAIOIIUXCS TPAMBIX.
[TapannensHbIeIpsSMBIC B
MIPOCTPAHCTBE

25

TeopeMa o cyliecTBOBaHUU U
€AVUHCTBEHHOCTH IIPIMOMU
NapajuleJIbHON JaHHOU MIPSAMOH,
MIPOXOAALLEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILleH Ha
JAHHOU npsiMol. Jlemma o
[epeCCUCHUUIIAPAIIICIIBHBIXITPSMBIX




IIJIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapayIEIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIUXCAIPIMbIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA APALIIEITHHOTO
IIPOEKTUPOBAHMUSA.
N306paxennepasHbIXpuryp B
MapajuIeIbHONIPOEKIINU

28

[enTpansHas mpoekuus. YToi ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
VYronMexaynpsamMbeIMu

29

3amaun Ha JOKA3aTEILCTBO U
HCCIEI0BaHNeE, CBI3aHHEIE C
PacCIOJIOKEHUEM TMPSMBIX B
MPOCTPAHCTBE

30

[ToHsiTHA: MapaJyIeTbHOCTh NPSIMOi
U TUIOCKOCTH B MIPOCTPAHCTBE.
[Ipu3Hak napaaienbHOCTH MPSMON U
MJIOCKOCTH.
CaoiicTBanapayieIbHOCTUIPSIMOU U
MIJIOCKOCTH

31

I'eomeTrpuueckue 3agaun Ha
BBIYMCIIEHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C N1apPAJIJIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

32

HOCTpOCHI/IC CCUCHUA, ITPOXOAAIICTO




Yyepes3 IaHHYIO MPSMYIO Ha YEPTEXKE
Y MapAJLIETBHOrO APYTOol NpsIMOM.
PacuérorHolmenui

33

[TapannensHas npoekuus,
IMPUMCHCHUC I MOCTPOCHU A
CeueHHi Ky0a U TmapasuiesenuIeia.
CaoiicTBanapajienenuneaa u
IIPU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Tpu3Haky nmapanienbHOCTH JBYX
TJTOCKOCTEM

35

Teopema o0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHOMN
IJIOCKOCTH M CIIEACTBUS U3 HEE

36

CaolicTBa napauiesibHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH
MPSIMBIX TIEpECeUeHuUs MpU
MePECeUCHHH JIBYX MapalIeIbHbBIX
IJTIOCKOCTEH TpeThei

37

CBoiicTBa napajuieabHbIX
IUIOCKOCTEH: 00 oTpe3kax
napaieNbHbIX MPSIMBIX,
3aKIIFOYEHHBIX MEXKIY
napaieIbHbIMU IUIOCKOCTSIMU; O
[IEPECEYEHHH NPSMOI C IBYMS
napauieNbHBIMU IIOCKOCTAMU

38

IToBTropenue: Teopema [Tudaropa Ha




IIIIOCKOCTH

39

IToBTOpEHHME:
TPUTOHOMETPUAIIPIMOYTOJIbHOIOTPE
YroJIbHHUKa

40

CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajulesIenune1a

41

Brruucnenue ayiMH OTpe3KoB B KyOe
1 TIPSIMOYT OJIBHOM
napaiesienure e

42

[lepneH MKy IAPHOCTD NPAMON 1
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSMOHN U
IJIOCKOCTH

43

[TeprieHAMKYASIPHOCTD MPSIMOM 1
mrockoctu. [TpusHak
MEPIEeHIUKYJISPHOCTU MPSMOU U
IJIOCKOCTH

44

Teopema o cymiecTBOBaHHU U
€IMHCTBEHHOCTH TNPSIMOI,
MIPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIICHIUKYIAPHOM
K IJIOCKOCTHU

45

IInockoctu u NEPpNCHAUKYJISIPHBIC
UM IIPAMBIC B MHOT'OI'PAHHUKAX

46

IInockoctu u NEPpNCHAUKYJISIPHBIC
UM IIPAMBIC B MHOT'OI'PAHHUKAX

47

[leprieHAUKyYJIAp U HAKIOHHAS.
IlocTpoeHue nepneHuKyspa u3




TOYKH Ha MPSAMYIO

48

[lepnieniuKynsip ¥ HaKIOHHAS.
ITocTpoeHune neprneHuKyIspa u3
TOYKH Ha MPAMYIO

49

Teopema 0 TpEX nepHeHAUKYISIPAX
(npsimas u oOpatHas)

50

Teopema o0 TpEX mepneHIUKYISIPAX
(npsimas u oOpatHas)

51

Yronmex 1y CKpenuBaromuMHUCATIPS
MBIMH

52

[Touck neprneHIuKyIIpHBIX TPSIMBIX
C ITIOMOIIIBIO HepHeH}II/IKy.TISIpHI)IX
IJIOCKOCTEH

53

OpToroHaIbHOETIPOCKTUPOBAHUE

54

[TocTpoenue ceuenunii kyoda, IpU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

55

[TocTpoenue ceuenunii Kyoa, IpU3MBI,
MPaBUWJIBHON MUPAMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IJIOCKOCTH.
IInockocTucummeTpuii B
MHOTOI'paHHHKaX

57

[Tpu3HaK nepneHauKyIsIpHOCTH
MIPSIMON U TNIOCKOCTH KaK CIIEACTBUE
CUMMETPHHU

58

HpaBI/IJ'ILHBIC MHOT'OrpaHHUKH.




Pacuér paccTosgHMI OT TOYKH 10
IUIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

60

Crioco0b! OMyCTUTh
MEPIEeHIUKYJISPbl: CHMMETPHS,
CABUTI TOYKH I10 MTapaJIEIbHON
psAMOM

61

CrBur 1o HemapaJIeIbHOU MPSMOH,
W3MEHEHUE PACCTOSHUN

62

KonTponbhas pabota "B3aumuoe
pacrojoKeHue NpsIMbIX U
IJTOCKOCTEH B MpocTpaHcTBe"

63

[ToBTOpEHUE: YrOa MEKIY MPAMBIMU
Ha TUIOCKOCTH, TPUTOHOMETPHUSI B
[IPOU3BOJILHOM TPEYTOJbHHKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHUE: YrOa MEKIY
CKPEIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKI/IC MCTOBI
BBIYHUCIICHUA YI'JIa MCXKAY IMPAMBbIMU
B MHOT'OT'paHHHKaX

66

JIByrpanssiii yroa. CBOMCTBO
JIMHENHBIX YIJIOB ABYIPAaHHOTO yIila

67

HepHeH,Z[I/IKyJISIpHBIC IIJIOCKOCTH.
CBoiicTBa B3aHMHO




MEPIEHANKYISPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TEOpEMa O MPSIMOU
[IEPECEUYEHMS IBYX IIJIOCKOCTEN
MEPIEHIUKYJSIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpsAMOYTOIBHBIN MapauIeICINIIET;
Ky0; U3MepeHus, CBOICTBa
IPSIMOYTOJIBHOTO MapaJUIeIEIUIEe1a

70

Teopema o AuaroHayin
MPAMOYTOJBHOTO MapaJiyIeIenuIe a
U CJIEJICTBHE U3 HEE

71

CrepeomeTpuueckue 1 NpUKIaIHbIE
3aJlaud, CBSI3aHHbIE CO B3aMHbBIM
PacrooKeHUuEM NPSAMBIX U
IJIOCKOCTH

72

HOBTOpCHI/ICZ CKpCIIUBAOIIUECA
IIPpsAMBIC, MapaJICIIBHBIC IIJIOCKOCTHU
B CTaHAAPTHBIX MHOI'OTpaHHUKAaX

73

Hapa mapaJjiCJIbHbIX IUTIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IIPAMBIX,
PpacCTOAHNUEC MCIKAY
CKpCUIUBAOIIUMUCS ITPAMBIMU B
MMPOCTBIX CUTYALUAX

74

PaccTosHue oT TOUKH A0 INJIOCKOCTH,
pacCTosAHUEC OT HpHMOI\/’I 0
IIIIOCKOCTH

75

Beluncnenue paccTosHUN MEXTY




CKPELIUBAIOIIMMHUCS IPSIMBIMU C
ITOMOIIBIO NIEPIEHANKYIJISIPHON
IJIOCKOCTH

TpéxrpaHHslid yroj, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIJI0B. Teopema

76
[Tugaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUIsl TPEXTPAHHOTO yTJIa
DneMeHTHI chepuyecKoi

77 TEOMETPHUM: T€0AEC3NYECKHUE JTNHNAN
Ha 3emie

78 KonTponbhas pabota "Yrisl u
paccrostHus"

79 CucremaTusanus 3HaHAN
"MHOrorpaHHuK U €ro 3JeMeHTHI"

80 [Tupamuna. Buasl nupamu.
[IpaBunbHas nupamuaa

81 [Tpuszma. [Ipsimas u HakJIOHHAS
npusmsl. [IpaBunbHast npusma
[Ipsmoit napamenenunen,

82 | npsAMOYroJbHBIN Napasiesnenuner,
Ky0

83 BbInmyKibleMHOTOrpaHHUKH.
Teopemadiinepa
Brinykiible MHOTOTPaHHUKH.

84 | Teopema Ditnepa. [lpaBuibHbIe U
MIOJIyIIPaBUJIBHBIE MHOTOTPAaHHUKHU

85 KonrponsHaspabora

"MHororpaHHuku"




IlonsTue BCKTOpA HaA IMJIOCKOCTU U B

86 1
MPOCTPAHCTBE

87 | CymmaBeKTOpOB 1

88 | Pa3HOCTBBEKTOpPOB 1

89 | IlpaBunomapaienenumneaa 1

90 | YMHOXCHHEBEKTOPAHAYUCIIO 1
Pasnoxxenue Bekropa o 6asucy

91 | TpéX BEKTOPOB, HE JIGIKAIINX B 1
OJTHOM INIOCKOCTH

92 | CxanspHOECTpPOU3BEICHUE 1

93 Brruncienue yria Mexmy 1
BEKTOPaMH B IPOCTPAHCTBE

94 | Tlpocreimme3anaun ¢ BEKTOpaMHu 1

95 [Ipocreitmmesanaun ¢ BEKTOpaMu 1

96 [Ipocreitmme3anaun ¢ BEKTOpaMu 1

97 [Ipocreitmme3anaun ¢ BEKTOpaMu 1

08 O60061eHue u ) 1
crcTeMaTH3alUsI3HAHU ]

99 O00011eH1E U ) 1
cucTeMaTH3alUsI3HAHU ]

10

0 HroroBaskoHTpoJIbHasIpaboTa 1

10

1 HToroBaskoHTpobHaspaboTa 1

10 | OO6oOmmenue u 1

2 cUCTeMaTHU3aIisI3HaHUu I




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

10




11 KVIACC

Ne KosnnuecrBouacos
Jatau3yuy | DJeKTPpOHHbIeNN(PPOoBbLICOOPa30BAT
n Temaypoka Bce | KoHTpoabHbIe IIpakTUyeckue
eHMs eJIbHbIEpecypChl

/ ro | pa6oThbl paGoThI
n

[ToBTOpEHME TEMBI

"KoopanHatsl BeKTOpa Ha 1

IJTIOCKOCTH U B TPOCTpaHCTBE"

[ToBTopenue tems! "CkansgpHoe 1

IIPOU3BEICHHE BEKTOPOB"

[ToBTOpEHME TEMBI

"Beruncienue yria Mexmy 1

BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMol "YpaBHEeHHE

MPAMOM, MPOXOAAIIEH Yepe3 B 1

TOYKH"

VYpaBHEHHUE IITIOCKOCTH,

HOpMaJlb, YpaBHEHHUE MIJIOCKOCTH 1

B OTpe3Kax

VYpaBHEHUE ILITIOCKOCTH,

HOpMaJlb, YpaBHEHHE MIJIOCKOCTH 1

B OTpE3Kax

BexropHoenpounsseneHne 1

JInHelHbIEHEpaBEHCTBA, 1

JIMHENHOETPOrpaMMHUPOBAHNE

JInHelHbIEHEpaBEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBaHUE

10

ABpanuTnyecKkue METObI
pacuéra yria Mex1y IpsiMbIMH B
MHOTOIpaHHUKaX

11

ABpanuTtnyecKkue METObI
pacdéra yria Mexay
IUIOCKOCTSIMH B
MHOTOIpaHHUKaX

12

dopmyia pacCTOSIHUA OT TOUYKH
710 TJIOCKOCTH B KOOPJAWHATAaX

13

Haxoxnenue pacctoaHuii ot
TOYKH JI0 TUTOCKOCTH B KyOe

14

Haxoxnenue pacctosHuii ot
TOYKH JI0 TJIOCKOCTH B
MPaBUJILHON MUPAMHUJIC

15

KonTponbnaspabora
"AHanutuyeckasreomerpus"

16

CG‘IGHI/IHMHOFOFpaHHI/IKOB .
CTaHAAPTHBICMHOI'OI'PaHHUKHA

17

CeueHUsIMHOTOTPaHHUKOB:
METOJICIIEOB

18

CedeHusi MHOTOI'PaHHUKOB:
CTaHJAapTHBIE MIJIOCKOCTH,
MepecevyeHus NpsIMbIX U
MJIOCKOCTEM

19

HapaJ'IJ'ICJ'ILHLIe MpsAMbIC U
IIOCKOCTHU: TTapaJlJICJIbHBIC
CCUCHUA




20

[TapamienpHbIe IPSIMBIE U
IJIOCKOCTH: PAac4Y€T OTHOLIECHUI

21

[TapamienpHbIe IPsIMBIE U
IUIOCKOCTH: YTJIbI MEXIY
CKpCIIMBAOIIUMHUCA ITPAMBIMUA

22

[IepnenaukynspHsIe NPsSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHIUKYJSIPHBIX TUIOCKOCTEN
U MPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

23

[lepnenaukynspHbIe NPsMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
HEPIICHIUKYJIApax

24

[lepnieniuKynsipHbIe IPSMBIE U
MJIOCKOCTH: BBIUMCIICHUS UIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHUE: TUIOMIAIM
MHOT'OYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOpaKEHUS
noxoous

26

[ToBTOpEHME: TUIOMIAIM
MHOTOYTOJILHUKOB, (hOpMYJIbI
JUTS TIIOMIAACH, COOOpaKeHUs
moaoous

27

[ToBTOpEHUE: MIIOMAIH
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTS TIIOIIAIeH, COOOpaKeHHsI
rnoaoous




28

[Inomanu ceyenun
MHOTOI'PaHHUKOB: TIJIOIIA H
MOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKEHUS TOA00US

29

IImomanm ceuenmit
MHOTOTPAaHHUKOB: TUTOIIA TN
MMOBEPXHOCTEH, pa3pe3aHust Ha
Y4acTH, COOOpaKEeHUsI O00u s

30

KonTponbhas pabota
"[IoBTOpEHNE: MHOTOIPAHHMKH,
CEYECHMS] MHOTOI'PAaHHHUKOB"

31

O0BéM Tema. O0BeM
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

32

3amaun 00 yaBOeHUH KyOa, O
KBaJIpaType Ky0a; O TPHCEKIIHH
yria

33

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHbBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuiefienunena

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00bEMa IPSIMOYTOJIbHOTO
napaenenumnena

35

OOBEMIPAMOUTIPU3MBI

36

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIYUCIIEHUEM




00BEMOB IPSAMON TPUZMBI

37

[Ipuxknagnsie 3a1auu,
CBsI3aHHbIE C 00BEMOM NPSAMOI
IIPU3MBI

38

Beruncnenue o06EMOB TeI ¢
TIOMOIIBIO OMTPENETEHHOTO
WHTETpaa.
OO6BEMHAKIIOHHONTTPU3MBI

39

Brraucienne 00bEMOB TEI C
TIOMOIIBIO OMPENETEHHOTO
uHTerpaita. OobéMnupamMuabl

40

®opmyna 00bEMa MUpaMUABIL.
OtHouieHne 00BEMOB MTUPAMH/]
¢ 00ITUM yTIIOM

41

dopmyra o0bEMaA TUPAMUIBL.
OTHo1IeHNE 0OBEMOB MTUPAMUT
¢ o0ITUM yTIIOM

42

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHBIE C 00BbEMaMU
HAKJIOHHOH TPU3MBbI

43

CTepeOMeTpI/I‘IeCKI/IC 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMU
nrupaMHnubl

44

[IpuknagHeie 3a0a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

45

[IpuknagHeie 3aqa4u M0 TEME
"O0BEMBI TeN", CBSI3aHHBIC C




00BEMOM MUPAMHU/IBI

46

[Ipumenenne 06bEMOB.
Brraucenue paccTostHUS 10
IUIOCKOCTH

47

KonrtponsHaspabora
"O0bEMMHOrOrpaHHHUKa"

48

]_II/IJ'II/IH)IpI/I‘-IGCKaSI IMOBCPXHOCTD,
oOpa3yrolue MUINHIPUIECKOM
IIOBEPXHOCTH

49

Hunmuaap. [psamoit kpyroBou
umwmHap. [nmomans
MTOBEPXHOCTH LUAJIMHIPA

50

Konunueckas moBepxXHOCTb,
oOpa3yroiye KOHHIeCKOn
noBepxHoctu. Konyc

51

Ceuenue KOHYCa INIOCKOCTBIO,
HapaHHCHBHOﬁ IIJIOCKOCTHU
OCHOBAaHMUA

52

VYceu€HHbIN KOHYC.
N306paxeHne KOHYCOB U
yCeuEHHBIX KOHYCOB

53

ITmomane OOKOBOM
MMOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU KOHYyCa

54

ITmowane OOKOBOM
MMOBEPXHOCTU U TIOTHOU
MOBEPXHOCTU KOHYyCa

55

CrepeomeTpuueckue 3aa4u Ha




JIOKa3aTeIbCTBO U BBIYUCIIEHHUE,
MMOCTPOEHUEM CEUYEHUI
LUJIAHAPA, KOHyCca

56

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BHIYUCIICHUE,
MMOCTPOEHUEM CEYEHUI
LWINHIpA, KOHyCca

57

[Ipuxknagneie 3a1auu,
CBSI3aHHBIE C IUIUHIPOM

58

[Tpuxknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

59

Cdepa u map

60

[lepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua n
n300pakeHHUeNapa

61

[lepeceuenue cepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsbl I0CKOCThI0. By u
n300paxeHuenapa

62

VYpaBuenue chepsl. [Lnomanp
cdepsl 1 e€ yactei

63

Cummerpusicdepsl U mapa

64

CrepeomeTpuueckue 3aa4i Ha
JI0KA3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CHEPO U MIapom,
MOCTPOECHUEM MX CEUEHUI
IIJIOCKOCTBIO




65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BHIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
IMOCTPOEHUEM UX CEUCHUH
IUTOCKOCTBIO

66

[IpukinagHeie 3anaun,
CBsI3aHHBIE CO C(hepoil U Mmapom

67

[ToBTOpEHUE: OKPYIKHOCTH HA
IIJIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTAH/IapTHBIE
nojo0us

68

Pazanunsie KOM6I/IHaHI/II/I TCI
Bpalli€HUA U MHOTOI'paHHHUKOB

69

3amaun o Teme "Tema u
MOBEPXHOCTH BpamieHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

Kontposbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM nununapa. Teopema 00
00bEMeE IPSMOTO HUJIMHIPA

73

Brraucienue 00bEMOB TeI ©
IIOMOILBIO OMPEAEIIEHHOTO
unTerpana. OobEMKOHyCa

74

ITmowany OOKOBOM U ITOJIHOM
MOBEPXHOCTH KOHYyCa

75

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIUYMCIICHUEM




00BEMOB IIIMH/IPA, KOHYCA

76

[IpukiagHele 3aga4u 10 TEME
"OO0BEMBI U TUTOIIAN
noBepxHocTe Ten”

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 06bEMeE
mapa. [lnomans chepsl.
CrepeomeTpHuyuecKue 3aa4H,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, IapoBOTO
CerMEHTa U IapoBOr0 CEKTOPa

78

[IpuknagHeie 3a1a4u MO TEME
"O0BEMEBI Ten", CBI3aHHEIE C
00BEMOM M1apa U IUIOMIA B0
cdepsl.
CoOTHOMICHUSIMEXK Ty TLIOMI A ISIM
WUIOBEPXHOCTEHN U
00BEMaMHUITIOTOOHBIXTET

79

ITomoOuEle Tena B
npocTpaHcTBe. M3MeHeHue
00BEMa 1pu 1moa00uu.
CrepeomMeTpHUeCcKHe 3a1a49H,
CBsI3aHHBIE C BBIYHUCIIEHUEM
00BEMOB Tell U ILIoMIaAcH
IOBEPXHOCTEN

80

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U O0BEMBI
KpyriasIx Ten"

81

I[BI/I)KCHI/IH MMpOCTPAHCTBA.




OtoOpaxkenusi. J[BrmkeHus: u
paBeHcTBO uryp. O6mue
CBOICTBA JIBHIKCHUI

82

Bunnl nBmkenuit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJIbHasl CHMMETPHS,
3epKaJIbHasi CAMMETpPHS,
IIOBOPOT BOKPYT MPSIMOU

83

[IpeobpazoBanwms mompoowms.
[Ipsimas u cdepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC NBUXCHUS

85

Kontponbnas padota "BekTopsl
B IIPOCTpaHCTBE"

86

O6o6maromee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTeMAaTH3alHsl 3HAaHHIA:
"[TapannenbHOCTh NPSMBIX U
IJTIOCKOCTEH B mpocTpaHcTBe"

87

O6o6maromee moropenue 11
MOHATUHN U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTEMAaTH3alVsl 3HAaHUH:
"BekTopsl B IpocTpaHCcTBE"

88

Ob6o0mmaromree nopropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTH3alus 3HaHUM:




"BekTopsl B npocTpaHcTBe"

89

Ob6o06mmaromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
CUCTEeMaTU3als 3HaHW:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6matoiee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3alrs 3HaHH:
"O6beM MHOTrOrpaHHuKa"

91

O6o6matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
CUCTEMaTHU3alUsl 3HAHUN:
"ILnomaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

92

O6o6maromee moBTopenue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CUCTeMAaTH3aIHsl 3HAHHIA:
"[Lnomiaay MoBEpXHOCTH U
00BEMBI KPYTIBIX TEN"

93

I/ITOFOBaHKOHTPOJIBHaHpa6OTa

94

I/ITOFOBaHKOHTPOJIBHaHpa6OTa

95

[ToBTOpEeHue, 06001IIeHNE U
cucTeMaTH3allHs 3HAHUI

96

Hctopus pa3Butus




CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTU I

97

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHUH COBPEMEHHBIX
VWHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pPa3BUTHUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Ucrtopus pazputus
CTEPEOMETPHUH KaK HAYKH U e€
POJIb B pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT U

10

Uctopust pazputus
CTEPEOMETPUU KAK HAYKHU U €&
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

10

Hcropus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH




Hcropus pazsutus
10 CTEPEOMETPUHU KaK HAYKU U €€
pOJib B Pa3BUTUH COBPEMEHHBIX 1

HHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTHUU

OBIIEE KOJIMYECTBO YUACOB

[10 [TPOT'PAMME 102







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

HNHTepHeT-pecypcesl

Caiimul 0na yvawuxcs:
1. http://www.mathb-ege.sdamgia.ru/
2. www.fipi.ru/
3. ege.fipi.ru/

4, http://www.matematika-na.ru

5.2uumknonenus it gerer  http://the800.info/yentsiklopediya-dlya-detey-matematika

6.DHIUKIIONIEINS 10 MaTEMATUKE
http://www.krugosvet.ru/enc/nauka i tehnika/ MATEMATIKA.html

7.CripaBOYHHK TI0 MaTeMaTHKe [UTs MKOJIBHUKOB hitp://www.resolventa.ru/demo/demomath.htm

8.Maremaruka oH-naig http://uchit.rastu.ru

METOJJNYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

[Toypounsbie pazpabotku 1mo reomeTpun B10-11 kmaccax

1) HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET Ileacoser, maremaruxa http://pedsovet.su/load/135

2) Yuwurenbckuii mopran. Maremaruka http://www.uchportal.ru/load/28

3)  VYpokwu s yuuTens MaTeMaTuKH, areopsl, reomerpun http://www.uroki.net/docmat.htm

4) S wngy Ha YypoK MareMaTHKH (MeToguueckue paspabotku). — Pexum  mocryma:
www.festival. 1september.ru

5) EnaunHas xosutekius o0pa3oBaTelbHbBIX pecypcoB. — Pesxum gocrtyma: http://school-collection.edu.ru/

6) ®enepaibHbIi IEHTP HHPOPMAIMOHHO — O0Opa30BaTENbHBIX pPECYpcoB. — PexuMm gocryma:
http://fcior.edu.ru/
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