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AHHOTANUA K padoyeil mporpamme

[TocoOue nmpeaHazHAYeHO YUHUTENAM, BEAYIIMM npenogaBanue no Y MK
Marematuka. ['eomerpus, 10 kinacc yrinyosieHHbI ypoBeHb/ Mepaisak A.l'.,
Homupogckuii [.A., [TonsikoB B.M.; noxa penakuueit [Tononsckoro B.E.,
OO011ecTBO ¢ OTpaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeIbCKHIA IICHTP
«BEHTAHA-T'PA®»; Axunonepuoe obmectBo «M3narensctBo «IIpocBemenne
* Maremaruka. ['eometpus, 11 knacc yriyonensnsiii ypoBenb/ Mepaisak A.T.,
Homuposckuii [.A., [TonsikoB B.M.; nox penakuuei [Tononsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO M31aTenbCcKuil LIEHTP
«BEHTAHA-T'PA®»; Axunoneproe obmectBo «M3natenbctBo «IIpocsemienue

Pabouas nporpaMma MoMOKET YUUTENIO B INIAHUPOBAHUU U OCYIIECTBICHUH
paboTHI IO BceM paszzenaM Kypca. B HeM u310KeHbl METOANYECKHE 0COOEHHOCTH
y4yeOHUKa, ONpeIeTICHbI LIeJIM U3YYEHUS U TpeOOBaHUsS K MAaTEMaTHYECKOM
IIOATOTOBKE YYaI[UXCA..



HHOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBnsieTcst OgHUM U3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHErO
o01ero 0opa3oBaHus, TaK Kak 00eCTieYMBaE€T BO3MOKHOCTh U3YUCHHS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MNPEIMETOB T'YMaHUTApPHOIO IMKJIA.
[TockonbKy  JOormueckoe  MbIlUIeHHe,  (opMHUpyeMoe NpU  HU3YyUYEHUH
00y4YaloOIUMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUU LIETIOYKH JIOTUUECKUX YTBEPKICHUM MPU PEUICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIIBUTaTh M ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 33/1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3nyeckux 3amad.

[lenb ocBOEHUSs IporpaMMbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOoJaéHHOM
YpOBHE — pa3BUTHE WHIMBHUIYAIbHBIX CIOCOOHOCTEH O0OydYarouuxcsi Mpu
U3YYEHUH T'€OMETPUHU, KaK COCTABIISIONICH mpeaMeTHON obiactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0EClEUYeHHE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojee TIHyOOKMX T'€OMETPUYECKHMX 3HAHUW W JEHCTBUH,
crenu@UYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIIEIIHOTO MPO(EeCCHOHATBHOTO
00pa3oBaHus, CBA3aHHOT'O C UCIIOJIb30BAHUEM MATEMaTUKH.

[IpuoputeTHBIMU 3aJja4yaMy Kypca TE€OMETPUM Ha YriayOJEHHOM YpOBHE,
PaCHIUPSIONIMMYU U YCWIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paclMpeHue MpeaCcTaBlIeHUs O TEOMETPUU KaK 4acTU MHUPOBOM KYJIbTYpHI U
dbopMupoBaHHE OCO3ZHAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIUM MHPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJENAX, MO3BOJISIOMIMX OIUCHIBATH M HM3Yy4aTh
pa3HbI€ SABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATHITHOTO anmnapara o pasieny
«CtepeoMeTpus» y4eOHOro Kypca reOMeTpHu;

dbopMupoBaHue  yMEHHUsSI ~ BJaJ€Th  OCHOBHBIMU  TMOHSTHUSIMH O
POCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBAMH, 3HAHHE TEOPEM,
dbopMyn1 ¥ yMeHHE WX TPUMEHITh, YMEHUS JIOKAa3bIBaTh TEOPEMBbl M HAXOIWTh
HECTaHJAPTHBIE CTIOCOOBI PEIICHMS 3a/1aY;

dbopMupoBaHUE YMEHHUS PACIIO3HABATh HA YePTEXaxX, MOACISIX U B peaTbHOM
MUpPE MHOTOIPAHHUKM M Te€Ja BpalleHUs, KOHCTPYUPOBAaTh TI'€OMETPHUUYECKHUE
MOJIEIIH;

dbopMupOBaHNE TOHMMAHHUS BO3MOXHOCTH aKCHOMATHYECKOT'O IMOCTPOSHUS
MaTeMaTUYECKUX TEOpUil, (POpMHUpPOBAHUE MOHUMAHUS POJIM AKCHOMATHUKHU MpHU
IIPOBEACHUHU PACCYKIACHUN;

dbopMupoBaHuE yMEHHUS BJIAJCTh METOJAMHU JO0Ka3aTelIbCTB W aJIrOPUTMOB
pelieHusl, YMEHUSI X NPUMEHATb, MPOBOJMUTH JOKa3aTEIbHbIC PACCYXICHUS B
X0JI€ pEUICHUs] CTEPECOMETPUUECKUX 3a1a4 U 3aJ1a4 C MPAKTUUECKUM COJEPIKaHUEM,
dbopMupoBaHuEe TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelIbCTB  IPH



000CHOBaHUM MaTEMaTUYECKUX YTBEPKICHUN U POJIM AKCUOMATHKY B IMPOBEACHUN
JETYKTHBHBIX PACCyKICHUH;

pa3BUTHE M COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CrocoOHOCTeN 00yuaroumxcs, MO3HaBaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HTEPeca K U3YICHHUIO T€OMETPHUH;

dopmupoBanue (yHKIIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUH:
YMEHHUSl PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYaIlUsX U MPU U3YyUYCHUU APYTHX
y4eOHbIX MPEAMETOB, MPOSBICHUS 3aBUCHUMOCTE U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS pEATbHBIX CHUTYallMid, HMCCIIEIOBAaHUA MOCTPOEHHBIX MOJIENeEH,
UHTEPIPETALMU TOJIYYeHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEPKATEIBHBIMHU JUHUSAMH y4eOHOTO Kypca «['eoMerpusi» B
10-11 kmaccax saBmstores: «lIpsmMble W IUIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl UM  KOOpPAUHATHL B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM YypOBHE OOYy4eHHs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJiep KaTelIbHbIM JIMHUSIM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKMX YMEHHMM  pachpenensieTcss He TOJbKO  TI0
coJlep KaTeNIbHBIM JIMHHSIM, HO M 10 Tojam o0ydenus. Cojepkanue o0pa3oBaHmUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
IpOrpaMMbl, paclpeeiEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIIBLHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamaiuch  HEOJAHOKpPaTHO. OTO TO3BOJSIET OpPraHM30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHUAMH U HaBBIKAMU IOCJIEI0BATEIbHO U MOCTYATENbHO, C
COOJTI0/IEHMEM MPUHIINIA PEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUTUXCs, PACIIUPSISL U YIIIyOJss
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE IMO3BOJISIET:

co3garh  ycnoBus s guddepeHuudanud  O0ydeHHs, IMOCTPOCHHUS
WHANBUYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECIEeUUTh  YriyOJnEéHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJISAIONIEH yueOHOro npeaMera «MaTemaTukay;

NOJrOTOBUTh OOYYAIOIIUXCS K MPOAODKEHUIO H3YYEHUS MATEMaTHUKH C
yuéTtoM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o01uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpus» Ha yriayOln€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOLIHECs,
napajuleJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsaMbIX. [lapamienbHOCTh MPSAMBIX U IIOCKOCTEN B MMPOCTPAHCTBE: MapauieIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, IMAPAIIIEIBHOCTD MIPAMON
u 1uiockoctd. [lapamiensHoe M LEHTpaJbHOE IMPOEKTUPOBAHHE, H300paKeHUE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOIO NpPOEKTHpoBaHud. M3o0pakeHue
buryp B nmapajsiesibHOM MPOEKIUU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMH, YTOJ
MEXAy NPSAMBIMHU B IIPOCTpaHCTBE. [lapajuienbHOCTh IUIOCKOCTEN: NapajuleIbHbIe
IUIOCKOCTH, CBOKWCTBA rapaieabHbIX IJTIOCKOCTEMN. [Ipocreitmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajAp, Mapajulelenume,
MOCTPOCHHUE CEUECHUM.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHINKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHBIE W IEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O NPSIMOM
NEePNEHIUKYJIAPHON IJIOCKOCTH. OpTroronansHOE IPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSTHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIHUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPU3HAK  NEPHNEHAUKYJISAPHOCTH  JIBYX
I10cKocTer. TeopeMa 0 TpEX MepPIEHAUKYIISIpax.

Yrael B NPOCTPAHCTBE: yIroJl MEXAY NPSAMOW U IUIOCKOCTBIO, JBYTDAaHHBIN
yTOJl, JUHEHHBIA YroJl IBYTPAHHOIO yrija. TpEXTrpaHHbIA U MHOI'OTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. Teopembl KOCHHYCOB W CHUHYCOB JUIA
TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKH

Bunsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrosibHas
npu3Ma, IpsMas U HaKJIOHHAsl IPU3MbI, OOKOBAsi M MOJTHAS TIOBEPXHOCTh MPU3MBI.
[Tapamienenunen, nOpSAMOYrOJbHBIA — MNApauIENENuUIe]] W €ro  CBOWCTBA.
Kparvaiimne 1yt Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yronbHas mnUpamuaa,
npaBuibHas U yced€HHas nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHeil
NpPaBUJIBHONW NHUpamuzbl. lIpaBHiabHBIE MHOTOIpaHHUKH: NPaBUJIbHAS IpU3Ma U



IpaBUJbHAS IMPAaMHIA, NPABWIbHAS TPEYrojbHAs IHMpPaMHIAa W IPaBUJIbHBIN
TeTpadsip, Ky0. IlpencraBneHue o NpaBUIIBHBIX MHOIOIPAaHHHUKAaX: OKTajJp,
JOJIEKa’Ap U UKOCAdP.

BbrunciaeHue 35€MEHTOB MHOTOTpaHHUKOB: pE&Opa, [auaroHajid, YTJblL
[Inomaas OOKOBOM MOBEPXHOCTH W IMOJTHOM MOBEPXHOCTH NPSIMOW MPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOLAAN YCEUEHHON TUPaMUIbI.

Cummerpuss B HPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU  MPABHIIBHBIX
MHOTIOrpaHHUKOB. CUMMETpHs B IPAaBWIBHOM MHOIOTPAHHHUKE: CUMMETPUS
napajuieJIeine1a, CUMMETPHS MPABWIbHBIX MPU3M, CUMMETPUS NPaBUIbHON
MAPaMUJBbI.

BekTOphI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJIEBOIO
BEKTOpPa, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABJICHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucino. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHHUSI BEKTOPA Ha YHCIIO.
[loHsTe KOMIUTaHApHBIE BEKTOpPBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBmio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BeKkTopaM. [IpsmoyromnpHass  cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTtel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMHM BEKTOpa M
KOOpJAMHATaMU TOYEK. YTON Mex1y Bekropamu. CKalsipHOE NpPOU3BEACHHUE
BEKTOPOB.

11 KIIACC

Tesa BpameHus

[loHaTHA: UUIMHIOPHUYECKAsT TOBEPXHOCTb, KOHHUYECKAsi IMOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, oOOpasylolue TMnoBepxHocTe. Tema BpalieHus:
IWIAHIP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. BzammHOe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHus] Ha TUIOCKOCTU. Pa3BépTka nminuuapa U konyca. Cummerpusi cepbl U
mapa.

O6béM. OcHOBHBIE CBOWicTBAa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJBLHOIO TMapasuienenuneqa u cieacteust u3 He€. OO0bEM mnpsmoil u
HAKJIOHHOW MPU3MBI, IWJIUHAPA, MUpaMUIbl U KoHyca. OObEM 111apa U 11apoBOro
CErMEHTA.

KomOunanuu Ten BpamieHus U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
HWINHIpP, OINHCaHHAs OKojio IwmiauHApa. llepeceuenue cdepbl U mapa c¢
wiockocThio. Kacanue mapa u cdepbl miockoctbio. [loHATHE MHOrOrpaHHHKA,



OMHMCAHHOIO OKOJO c(depbl, cdepbl, BNUCAHHOH B MHOTOIPAaHHUK WM TEJO
BpalleHUS.

[Tomanes MOBEPXHOCTH IWJIMHIPA, KOHYycCa, IUIOMaab cepbl U e€ Jacteil.
I[Tonobue B mpoctpancTBe. OTHOIEHWEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonooubIx (uryp. IlpeodbpazoBanue momoOus, romoterws. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHnii MHOIOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWINHAPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEUYEeHHS KOHyca (mapajuienbHbIe
OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CJIeJI0OB, METOJI BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ IMepeHoca
CEKyLIEH MIIOCKOCTH.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauum Hax BekTopamu. BekTopHoe
yMHOXEHUE BeKTOpoB. CBoiicTBa BEKTOPHOTOo yMHOXeHHs. [IpsimoyronbHas
CHUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopaumHATHO-BEKTOPHBI METOJ TPU PEIICHUH TE€OMETPUYECKUX
3aaad.

JIBMKeHUA B POCTPAHCTBE

JBuxenus: npoctpanctBa. OToOpakenus. [[BHKeHUST U paBEHCTBO (GUTYP.
OOmue cBolcTBa JBWKCHHH. Buabl JIBWKCHUH: TapauIelbHBIA IEpEHOC,
LEHTpalbHAs CHUMMETpPHS, 3€pKajibHasi CUMMETpHUsS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monobus. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMUA 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOIO  WIEHa  POCCHUWCKOro  oOllecTBa,  MPEACTaBIEHHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpUMOTHYECKOEe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOLUIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHXKEHMM B JAPYrUX HayKax, TEXHOJOrHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEACHHS, CBA3aHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKU U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/la B MOCTPOCHUE YCTONUNBOIO OYAYyIIEero;

4) 3cTeTMYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOUYasg 3CTETHUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, pACCYKIEHUNH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIlleKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHHE:

c(OPMHPOBAHHOCTh YMEHHUSl TMPUMEHSATh MaTeMaTUYeCKUEe 3HAaHUSA B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0POBOE THTAHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHUH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTHUBHO-03J0POBUTEIBHON JIESITENHBHOCTBIO;

6) TpynoBoe BocMTaHHUE:

TOTOBHOCTh K TpYAY, OCO3HAHHWE IIEHHOCTH TPYIOIIOOUs, HHTEpec K
paznuyHbIM  chepaM  MPOPECCHOHATIBHOM  JESITENIbHOCTH,  CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymeil mnpodeccun U peaau30BbIBATb COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTH4YecKoMy  OOpa3oBaHHIO U



caMOOOpa30BaHUIO HA TMPOTSHKEHWUM BCEW KU3HHM, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTHYECKOH KYJIbTYpPHl, IIOHUMAHHE BIIHMSHUS
COIMAJIBHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHOM M COIMATBLHOM
Cpelbl, OCO3HaHUE TII00AILHOTO XapaKTepa IKOJIOTHYECKUX MPpobIieM, OpUeHTAITUS
HA TIPUMEHEHHE MaTEeMaTHMYEeCKUX 3HAHMM JJI1 pelieHus 3aja4 B 00JacTu
OKpYyXaromiel cpeapl, IJIAHUPOBAHME IIOCTYNMKOB M OIEHKH HUX BO3MOXKHBIX
MOCJIEICTBUM VISl OKPY’KAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTU4YEeCKOM HAyKHW Kak c(epbl 4eI0BEYECKOW MJesiTeIbHOCTH, 3TamloB €&
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUSL [MBWIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKU M MaTeMaTHYECKOM KYJIbTypOW KakK CpEJACTBOM IO3HAHUS MU,
FOTOBHOCTh OCYIIECTBJISATh TMPOEKTHYIO M MCCIEA0BATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jjornueckue 1efcTBUs:

BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXKIYy TMOHATUIMH, (POpMyIHUpPOBAThH
OTpeJIeNICHUs] TIOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHUS JIJ11 000OIIEHUS M CPABHEHHUSI, KpUTEPUHU ITPOBOIMMOTO aHAJIN34;

BOCIIPUHUMATh,  (OpMynupoBaTh U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE M OTPUIIATENIbHBIC, eIMHUYHBIEC, YACTHBIC U 0OIIHE, YCIOBHBIE;

BBISBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUAX U YTBEPKICHHSX, MpearaTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€7aTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIFOUEHHUI 11O aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENBHO J10KA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbI€ U OT MPOTUBHOTO0), BHICTPAUBATh APTYMEHTAIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelUIeHus, BbIOMpaTh HaumOoJee  MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJIEIIEHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCTIOIB30BaTh BOMPOCHl KaK MCCIENOBATENbCKU HHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIieMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOe, (hOpMHpOBATh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, SBJIICHHUs, IpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOATENTHHO (OPMYITHPOBATH OOOOIICHUS M BBIBOIBI IO pe3yjbTaTaM
NpOBEACHHOIO  HAONIONEHUS, HWCCIEIOBAHMs, OIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE IIPOIIECCa, a TakXKe BBIJIBUTATH
MIPEOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIIATE JNeUIIUTH HHPOPMAIIUU, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJIsS pEIICHUs 3a]1a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IMYHBIX BUIOB U
dbopm npencTaBiIeHUs;

CTPYKTYPUPOBaTh HH(POPMAIIMIO, MPEICTABIATh €€ B Pa3IU4HbIX (opMax,
WLUTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh HaAEKHOCTD uHpOpMAITUU o CaMOCTOSTETTFHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe 1eiCTBUS

OO1enue:

BOCTIPHHUMATH U (POPMYIUPOBATH CYKJICHHUSI B COOTBETCTBUHU C YCIOBUSMHU H
HeasiMA OOIIEHUs, SCHO, TOYHO, I'PAMOTHO BBIpa)KaTb CBOKO TOUKY 3pEHHUS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS I10 XOJy peIIeHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XO7le OOCYXIIEHHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTAaeMOW TEMBI,
npoOJeMbl, pelaeMo 3a7adyu, BBICKA3bIBaTh WJEH, HAIEJICHHBIE Ha TOUCK
pelieHrs, COIMOCTaBJISITh CBOM CYXACHUS C CYXICHUAMH APYTUX YYaCTHHKOB
Jyajaora, oOHapy)XMBaTh PA3UYMEe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
dbopMynHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHUS;

NPEACTABIATh PE3YNIbTAThl PEIICHUS 3a/lauu, SKCIIEPUMEHTA, UCCIIEA0BAHNUS,
MIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBIE YHHBeEpPCAJbHbIE YUeOHbIE A€l CTBHSA
Camoopranuszanus:



COCTAaBJIATH IIJIaH, AJITOPUTM PELLECHUS 3a/1a4d, BBIOMpATh CIOCOO pEHIECHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C y4ETOM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJ/Ib, IMOIIMOHAIbHBII HHTEJJIEKT:

BJaJeTh HABbIKAMU  IIO3HABaTEeNbHON  pedrekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI MpoIlecca M Pe3ysibTara pelIeHUs
MaTeMaTHUYEeCKOM 3aa4u;

IpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOT'YT BOSHUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBSICHATh MIPUYUHBI
JOCTHKEHUS WM HEOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJUBUAYAIbHOU
paboThl mMpU pelIeHHH Y4eOHbIX 3a]ay, MPUHUMATh LElIb COBMECTHOU
JeSTENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneisiTh
BUIBI PabOT, JOrOBapuBaTbCs, OOCYKIATh IMPOLIECC W Pe3yJabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYyxJeHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» M HWHBIE), BBIINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBHUS C JPYrMMH 4YJI€HAMHU KOMAaHIbI, OIIEHUBATh
Ka4yecTBO CBOETo BKJajJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICUCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAy4UTCS:

e CBOOOJIHO OIEpPUPOBaTh OCHOBHBIMU TOHSATUSMH CTEPEOMETPUM TIPHU
pELIEHUH 3a/1a4 U MPOBEJICHUN MAaTEMATHUYECKUX PACCYKJICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CIEICTBUS W3 HUX MHPHU PELICHUH
T€OMETPUUECKHUX 3a]1ay;

e KJIACCU(QUIMPOBATH B3aUMHOE PACIIOJNIOKEHUE TPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHATHSIMU, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJIOCKOCTHIO;

e CBOOOJIHO OTEPUPOBATH MOHITHIMU, CBA3aHHBIMA C MHOTOI'PAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMuia, NpsSMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BbIOMpas  OCHOBAaHMS  JUJIS
KJIacCU(UKAIUH;

e CBOOONHO ONEPUPOBATH TOHITUSMH, CBSI3AHHBIMA C  CEUCHUEM
MHOTOTPAHHHUKOB TIJIOCKOCTHIO;

e BBINIOJIHATH napasuiesibHOE, HEHTPATLHOE " OpPTOTrOHAJIBHOE
MPOEKTUPOBaHUE (PUTYp HA TMIIOCKOCTH, BBIMIOIHATH M300pakeHus puryp
Ha TIOCKOCTH;

e CTPOWTH CCUCHHUS MHOTOTPAHHUKOB PA3JIMUYHBIMH METOJIAMH, BBITTOITHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/]I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHHKOB (TIpHU3Ma,
MMpaMuJia), TEOMETPUUECKUX TN C MPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durype:;

e CBOOOJIHO ONEPHUPOBATH IOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBITIOJHSTH JICUCTBHS HA/l BEKTOPAMH,

e pemaTh 3aJayd Ha JOKAa3aTeNIbCTBO MAaTEMaTHYECKHMX OTHOIIECHUN U
HaXOXJICHUE TCOMETPUUYCCKUX BEIWYHMH, MPUMCHSS W3BECTHBIC METO/IbI
NPYU PEIICHUH MAaTeMaTHUYeCKHUX 3aJ]1ay MOBBIIIICHHOTO U BHICOKOTO YPOBHS
CIIO’KHOCTH;

e TMPUMEHATH TMPOCTCHUIINE TPOrPAMMHBIC CPEACTBA H  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKUX 3a]1aY;

e U3BJIEKaTh, MPEOOPA30BBIBATh M WHTEPIPETUPOBATH WHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (urypax, MNpeACTaBICHHYIO Ha
yepTexax U pUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS Ha TMPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh pPEaJbHBIC CUTYAIlUH, MPUMEHATH H3YUYCHHbIC TOHITHS B
mporecce IMOMCKa PEHIeHHWs MaTeMaTH4ecKH  chopMynupoBaHHOU
npoOJieMbl, MOJIETHPOBATh pEANbHbIE CUTyallud Ha S3BIKE T'E€OMETPHH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOEIH C UCIOJIb30BaHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKHe 3ajlayw,
CBSI3aHHBIC C HAXOXKJIEHUEM T€OMETPUICCKUX BEITHYHH;

e HMETh TPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TCOMETPHH Kak
COCTaBHOM yacTu (GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOJIHO ONEPHUPOBATH MOHITHIMH, CBS3aHHBIMH C IMJIMHIPHUYECKOH,
KOHMYECKOM U chepuyeckod MOBEPXHOCTSIMHU, OOBACHITH CHOCOOBI
MOJTyYeHUS;

OIEpPUPOBATh MOHATUIMH, CBA3aHHBIMU C TE€JIaMU BpPALIECHUS: LIUIMHIPOM,
KOHYcOM, c(hepoii u mapom;

pacno3HaBaTh Tela BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BpaIllCHHUS;

KJIACCU(PUIMPOBATh B3aUMHOE PAcIOiI0XKeHUE cephl U INIOCKOCTH;
BBIUMCIISITh BEIWYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TEN BpallCHUS,
00BEMBI U TUIOMIAIN MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAIICHHUSA,
reOMETPUYECKHUX TeJl C IPUMEHEHUEM (HOpMYT;

CBOOOJIHO OIEPHPOBATh MOHATUSMU, CBA3AHHBIMH C KOMOWHAIMSIMHU Tel
BpallleHus] 1 MHOTOIPAaHHUKOB: MHOTOTPAHHHK, BIHCAHHBIM B cdepy U
OINMCAHHBIA OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJO
BpAaICHUS;

BBIUMCIISITH COOTHOIICHHSI MEX]y TUIOIIAIIMHU [TOBEPXHOCTEN U 00bEMaMu
IMOJTOOHBIX TEI;

n300pakaTh u3ydyaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEX U W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUCHUSI TEJ BPAILCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh M TNPeoOpa3oBbIBaTh HH(MOpPMAIHMIO O
POCTPAHCTBEHHBIX TEOMETPUUYECKUX (HUTypax, TMpeACTaBICHHYI0 Ha
YyepTeKax U pUCYHKaX;

CBOOOJIHO OTNIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTH ONEPalliy HaJl BEKTOPaMH;

3a/1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIYUCIIEHUE YIJIOB MEXIY MPSIMbIMU
U TUIOCKOCTSIMHM, BBIYHCIICHHE PACCTOSHUH OT TOYKH JO IIOCKOCTH, B
11€JIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNUH;
CBOOOZHO OMEpUPOBATh TOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIONHITh HM300paKEHUST MHOTOTPAHHMKOB M TEJI BpAILlEHUS TpU
MAPAUIETBHOM  MEPEHOCE, LEHTPAIBHOW CHMMETPUH, 3EPKAIBbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHusl Mogo0us;
CTPOUTH CEYEHUS] MHOTOTPAaHHUKOB W TEJ BPALLEHUS: CEYCHUs LMIMHApA
(mapasnenbHO U NEPHEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MapaiieiabHbIe
OCHOBAHUIO M MPOXO/AIIME Yepe3 BEPIIUHY), CEUCHUS I1apa;
UCIIOJIb30BaTh METOAbl TIOCTPOCHHS CEUEHUH: METOJ| CIEAO0B, METO]
BHYTPEHHET O MPOEKTUPOBAHUS, METOJ MIEPEHOCA CEKYIEN TNIOCKOCTH;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHSTh TeoOMeTpUYecKre (AKThI JJIsi PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANoJiaraloliX HECKOJbKO IIAaroB PEUICHUs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B IBHOW U HESIBHOU (hopme;

pelIaTe 3aJa4d Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUM |
HaXO0XJCHUE TEOMETPUUECKUX BEINYUH;

MIPUMEHATH MPOrPaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  [PAKTUKE:  CPaBHUBATH,
aHAJIM3UPOBATH U OLICHUBATh PEATIbHBIC CUTYAIIMH, IPUMEHSITh U3YUCHHBIE
MOHATHUSI, TEOPEMbI, CBOWCTBA B MpOILECCE€ TMOMUCKA  PEIICHUS
MaTeMaTH4ecKu  CHOPMYTUPOBAHHOW  TPOOJIEMBI,  MOJAEIUPOBATH
peanbHbIE CHUTYAallMM Ha SI3bIKE TE€OMETPUHU, HUCCIEIOBATH MOCTPOECHHBIC
MOJEJIM C HCIOJb30BAHUEM TIE€OMETPUYECKUX MOHSATHUM U TEOPEM,
ammapaTta anreOpbl, pemniaTh MPAKTHYECKHE 3aJaud, CBS3aHHBIE C
HAaXO0XKJICHUEM I'€OMETPUYECKUX BEITUYNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3TamaxX Pa3BUTHUS T'€OMETPUM KaK
COCTaBHOM 4acTH (DyHJaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
n/n MpOorpamMMbl Bcero Konrponbubie | IMpakririeckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypesI

BBenenue B crepeoMeTpHio 23 1

B3aumHoe pacnonoxeHue npsiMblx B 6 |

IIPOCTPAHCTBE

[TapanneabHOCTh NPAMBIX U INIOCKOCTEHN B g

IIPOCTPAHCTBE

[leprieHAUKYISAPHOCTD MIPSIMBIX U )5

IJIOCKOCTEHN B IPOCTPAHCTBE

VYTIBl M paccTOSHUS 16 1

MHororpaHHuKH 7 1

BexkTops! B mpocTpaHCcTBE 12

[ToBTOpeHue, 06001IeHNE U CCTeMaTU3alus 5 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
No 1i/m HaumeHoBaHMe pa3/ie/ioB U TeM Korrrpomsmere | Tpaxruseckue (uudposbie)
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypehI
1 AHanuTH4eCcKasi TeOMETPUS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ u 15 |
CUCTEeMaTH3alHs 3HAHUH
3 OO0BEM MHOTOTrpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KPYIJIBIX TN
6 JIBrKeHUS 5 1
7 [ToBTOpEHUE, 0606HlCHI:Ie u 17 )
CUCTEMaTH3aIHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoibHbie
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TTpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, MapalieIbHbIX
NpSMBIX (OTPE3KOB), CEpEeTUHBI OTpe3Ka

[TonsiTus cTepeoMeTpun: TOUKa, IpsiMas,
IUIOCKOCTB, TPOCTPAHCTBO. OCHOBHBIE
IIpaBUJIa U300paKEHUS Ha PUCYHKE
TUIOCKOCTH, NMapajuIeIbHbBIX MPSAMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

IlonsaTus: NMEPECCKAOMIUECA TTITOCKOCTH,
NEepeCCKaromurecs npsamMas 1 rmioCKOCTb,
MOJIYIIPOCTPAHCTBO

[lonsiTus: nepecekaroluecs MI0CKOCTH,
nepecexaronirecs npsimasi ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIECTBYIOUINX 00BEKTOB

MHororpaHHUKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

AXCHOMEI CTCPCOMECTPHH U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
ciencTBus u3 HUX. CrocoObl 3a1anus
IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U TUIOCKOCTEN

10

N300paxkeHne ceueHuil mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux
péopa. M3o0OpaxeHue nepeceueHus
MOJYYEHHBIX IJIOCKOCTEN. PackpairBanue
MMOCTPOCHHBIX CCUCHHUH Pa3HBIMH IBETAMH

11

N300paxkeHne ceueHuil nupamMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0paxeHue nepeceueHus
MTOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
ITOCTPOCHHBIX CEYEHHUH pa3HbIMU LIBETaMU

12

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
IIOJIY4EeHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N300pakeHue ceueHuil nupaMuisl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obOpaxenue nepeceueHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

14

MeTtoa cries1oB It TOCTPOSHHUS CeUSHUI




15

MeTon cieoB 7151 TOCTPOSHUS CEUECHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IIJIOCKOCTEN

16

Mertoa creoB i MOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHnil MpsIMbIX U
IJIOCKOCTEHN

17

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX ‘-IGpTG)KGfI M 3aI1MCh 11aroB
MTOCTPOCHHUS

18

[TocTpoenue ceueHnuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX ‘-IGpTG)KGfI U 3aI1MCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXKEH U 3aMKCh 11ar0B
MOCTPOEHUS

20

[MocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTe>KeI71 " 3aI1MCh HIaroB
MMOCTPOCHHUS

21

[ToBTOpenue mnanumetpuu: Teopema o
MPOIMOPLUOHANIBHBIX oTpe3kax. [logobue
TPEeYroJbHUKOB

22

[ToBTOpenne mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX 4YepTexax. MicTopus pa3Butus
IJIAHUMETPUU U CTEPEOMETPUH




23

Kontponbhas pabota "Akcrombl
crepeomerpun. Ceuenus"

24

B3anMHOe pacnioniokeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haku ckpelmuBarommxcs
npsmbix. [lapamuiensbHble npsiMble B
MIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUM U
€JUHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPSAMOM, IPOXOASAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlel Ha TaHHON
npsMoi. Jlemma o nepecedeHun
MapajuIeIIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsAMbIX. Teopema o
TpEX mapajuieabHbIX IpAMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSIMbIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoektupoBanus. 300pakeHne pa3HbIX
¢buryp B napajsiebHON NPOEKIUU

28

LenTpanbHas npoekus. YTomi ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMU. YTOJ
MEXY NPSIMbIMU

29

3aauM Ha JOKa3aTeIbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIE C
PacnoJIOKEHUEM NPSAMBIX B IPOCTPAHCTBE

30

IlonsTHA: MapauIeIBHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
[IapAJICIIBHOCTH MIPSIMOU U INIOCKOCTH.




CBoiicTBa mapaniebHOCTH NPSIMON U
IUIOCKOCTH

31

FGOMCTpI/I‘-IGCKI/IC 3aJa4d Ha BBIYUCJIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
napaluICJIbHOCTBIO MMPAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBEC

32

[TocTpoenne ceuenus, TPOXOSILETO Yepes3
JAHHYIO IIPSIMYIO Ha YepTEkKE U
[apajuIelIbHOTO APYrou npsimoil. Pacuér
OTHOLIEHUH

33

[TapamnensHas MPOeKIMs, TPUMEHEHNE
JUTSI TIOCTPOCHUS CEUCHHI Ky0a u
napamienenumnena. CpoiicTBa
napajieNienumnea u Ipu3Mbl

34

HapaJIJ'IeJ'IBHBIC IIJIOCKOCTH. HpI/ISHaKI/I
napajICIbHOCTH IBYX IIOCKOCTEH

35

Teopema 0 napasienbHOCTH U
€MHCTBEHHOCTH ITJIOCKOCTH, MMPOXOISIICH
4yepe3 TOUKY, He MPUHAITIEKAIYIO TaHHOM
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
[apaJIJIeIbHOCTH MPSIMBIX IEPECEUECHUS
MIPU MIePECEUCHUN ABYX MapajiebHbBIX
MJIOCKOCTEH TpeThe

37

CpoiicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpEC3Kax MapaJuICIbHBIX ITPAMBIX,
3aKJIIOYEHHBIX MEXKYy NTapajuIeIbHBIMU
IUIOCKOCTSIMU; O IIEPECEUSHUN TPSMOM ¢
JBYMS HIapaJlIeNIbHbIMU INIOCKOCTSIMU




38

[ToBTOpenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOT'O TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napasuiesnenune1a

41

Beruuciienue yMH OTpPE3KOB B KyOe U
IIPSIMOYTOJIBHOM Tapajuleenue e

42

IlepnieH AUKYIAPHOCTD MIPAMON U
miockocTy. [IpusHak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

IlepnieH AUKYIAPHOCTD MIPAMON U
wiockocTH. [IpusHak
NEPIEHINKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH MPSMOM, POXOAIICH
Yyepe3 TOUKY MPOCTPAaHCTBA U
MEPIECHANKYISIPHOMN K IMIIOCKOCTH

45

[InockocTH U EepIEeHNKYISPHBIE UM
IIPSIMbIE B MHOTOTpaHHHUKaX

46

[TnockocTH U MEepPHeHIUKYISIPHbIE UM
IpsiMble B MHOTOTpaHHHUKaX

47

[lepnenauKysip U HAKJIOHHAS.
IlocTpoeHune nepneHuKyspa U3 TOYKU Ha

IPSAMYIO

48

[leprieHquKynsAp U HAKIOHHAS.




[TocTpoeHue nepneHuKyaspa u3 TOYKU Ha
IPSAMYIO

Teopema o TpEX mepneHAUKYISIPAX

49
(mpsimast u oOpaTHast)

50 Teopema o TpEX NeprHeHANKYIIpax
(npsimast u oOpaTHast)

51 Yron Mexay CKpeuMBarOIUMMHUCS
HPSIMBIMH
ITonck nepneHAMKyYISAPHBIX NPSMBIX C

52 IIOMOILBIO TIEPIEHINKYJIISPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
ITocTpoenue ceuenuii kyda, MpU3MBI,

54 MPaBUIILHON MUPAMU/IBI C TOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH
[TocTpoenue ceueHmii Kyda, MPU3MBI,

55 IIPaBWJIBHOM NMUPaMU/IbI C IIOMOILBIO
OPTOrOHAJILHON MPOEKINU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJBHO II0cKocTH. [Inockoctn
CUMMETpUI B MHOTOTpaHHHUKaX

57 [Tpu3Hak neprneHAuKYISpHOCTH MPSIMOK U
IUIOCKOCTH KaK CJIEAICTBUE CUMMETPUHU

53 [IpaBunpHbIE MHOTOTpaHHHUKH. PacdyéT
PacCTOSHUN OT TOYKHU 710 IIIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pPaccTOSIHUNA OT TOYKH JI0 INIOCKOCTH

60 CriocoObl OMYCTUTH MEPHEHAUKYIISPHI:




CUMMETPHUS, CABUT TOYKHU TIO
napayieIbHON MPSAMOM

61

CaBur no HenapasieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUMI

62

Konrponbnas padora "B3anmuoe
pacrosiokeHue NpsIMbIX U IIIOCKOCTEN B
npocTpaHcTee”

63

IIoBTOpEHME: Yroil MEXIy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[loBTOpEHME: yroa Mexny
CKpCIIUBAOIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘ICCKI/IC MCTOABI BBIYMCIICHUA
yriia MCXKIYy NpAMBIMA B MHOT'OI'PaHHHUKAX

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOIO yria

67

[Tepnienaukymnsipubie iockoctu. CBOWCTBA
B3aMMHO NEPIEHINKYIISPHBIX IUIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOM
MepeceyeHus ABYX IIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU IIJIOCKOCTH

69

[IpssMOYTONBHBIN Napajuienenunesn; Kyo;
U3MEPEHUS, CBOUCTBA IIPSIMOYT OJILHOTO
napajuiejenunesa

70

Teopema o AraroHaNIN NPSMOYTOJILHOTO




napajurejacnuiieaa u CJICACTBUC U3 Heé

71

CrepeomeTpuiecKre U IPUKIIaTHBIC
3a7a4¥, CBA3aHHBIE CO B3aUMHBIM
PacMoIOKEHUEM NIPSAMBIX U TIIOCKOCTH

72

HOBTOpeHI/IC: CKpPCIIUBAKOIIHNCCS TIPAMBIC,
napajICJIbHBIC IIJIIOCKOCTH B CTaAaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa mapannenpHbIX TUIOCKOCTENW HA
CKPEILMBAIOIIMXCS MIPSAMBIX, PACCTOSIHUE
MEXKy CKPEIINBAOIIUMUCS MIPSMBIMU B
IIPOCTBIX CUTYaLUsX

74

Paccrosinre OT TOUKH 10 TIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

75

Brrunciienue pacCcTosHUN MEXITY
CKPEILMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHANKYIISPHOMN MNIOCKOCTH

76

TpéxrpaHHbIil yroj, HEpaBeHCTBA I
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAaHHOIO yIJia

77

DneMeHTHI ChepUUECKOi TeOMETPHUH:
reo/Ie3n4ecKre JMHUM Ha 3emiie

78

KonTtponbHas padota "YTibl 1
pacctostHug"

79

CucremaTtu3zanus 3HaHuil "MHoOrorpaHHuk
U €T0 3JIEMEHTHI"

80

[Tupamuaa. Bunel nupamun. [lpaBunbHas
nvpamMua




[Tpusma. Ilpsimast 1 HaKIOHHASI TPU3MBI.

81 1
[IpaBunbHas mpusma

20 [Ipsaimoit mapamienenunen, |
MPSIMOYTOJTBHBIN Mapaieenuie 1, Kyo

23 Brimykiibie MHOTOrpaHHUKH. Teopema |
Ditnepa
Brimykiibie MHOTOTpaHHuKH. Teopema

84 Olinepa. IlpaBunbpHbIE U TOTYIIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KontponbHas pabota "MHororpaHHuKu" 1

26 [TonsiTHe BeKTOpa Ha TUIOCKOCTH U B !
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PazHocTh BEKTOpPOB 1

89 [TpaBuio mapamienenurena 1

90 YMHO)KEHNE BEKTOpa Ha YNCIIO0 1
PasnoxxeHue BekTopa o 6azucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHo€e NMpou3BEJICHNE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimve 3a1a4u ¢ BEKTOpAMH 1

95 IIpocreiine 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpaMHU 1

97 [Ipocreiive 3a1a4u ¢ BEKTOpAMH 1

98 O06o0menne U cucTeMaTu3anus 3SHAaHUK 1




99 O00011IeHNE U CUCTEMATU3aIMs 3HAHUH 1
100 WtoroBas koHTposibHAs paboTa 1
101 HroroBast koHTpoNbHAs paboTa 1
102 O06o00meHre U cucTeMaTU3aIus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KonuyecrBo yacos DJIeKTPOHHbBIE
Hara nu@posBbIe
Nen/m | Tema ypoka Kontpoabusie | IlpakTnuyeckue
Bcero H3y4YeHHUs1 ~ 00pa3oBaTe/IbHbIC
padoThI padoTbI
pecypcbl
| [ToBTOpenue Tembl "KoopaunaTel BeKTOpa |
Ha TUIOCKOCTH U B POCTPAHCTBE"
) [ToBTOpenue tems! "CkansipHoe |
IIPOU3BE/IEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria !
MEK]1y BEKTOpaMH B IPOCTpaHCTBE"
4 [loBTOpEeHME TeMbI "YpaBHEHHE IPSIMOH, |
MPOXOSIIEH uepe3 ABe TOUKH"
5 VYpaBHEeHHE MIIOCKOCTH, HOPMAJb, !
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeeHue 1
g JInneliHble HEPABEHCTBA, JIMHENHOE |
IpPOrpaMMUpPOBAHUE
9 JIuneliHbIC HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMUPOBAHHE
10 AHanuTU4YeCKHe METObI pacyéTa yria |
MEX1y IPSIMBIMH B MHOTOI'PaHHUKAX
1 Ananutuyeckue METopl pacuéra yria |
MEXIY MJIOCKOCTSIMU B MHOTOIPaHHUKAX
12 dopmyiia pacCTOSIHUA OT TOUYKHU JI0 1




IIJIOCKOCTHU B KOOpAWHATAX

Haxoxnenue paccTosiHUN OT TOUYKHU 10

13
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTossHUi OT TOYKHU 10
IUIOCKOCTH B IIPaBUJIBHON TUPAMUIE

15 KoHTponbHas paboTa "AHaauTHYECKas
reometpus"

16 CeueHust MHOTOTPaHHUKOB: CTaH/AApTHBIE
MHOTOTpPaHHUKHU

17 CedeHus MHOTOIPaHHUKOB: METO/I CIEI0B
CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, NIEPECEUEHUS IIPAMBIX U
IIJIOCKOCTEN

19 [TapannenbHble IpsMbIE U MIIOCKOCTH:
napajuiesibHble CeYeHUs

20 [lapannenbHble NpsIMbIE U TUIOCKOCTH:
pacuéT OTHOILEHUM
[TapannenbHble IpsMBbIE U MIIOCKOCTH:

21 YIIIbI MEXKY CKPEIUBAIOLIUMUCS
PSIMBIMH
[lepnieHuKynsipHbIE IPSIMBIE U

2 IUIOCKOCTH: CTaH/IapTHBIE Naphbl
HEePIEHANKYISAPHBIX IUNIOCKOCTEH 1
IPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
[lepneHuKynsipHbIE IPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
HEepHEHINKYIApax

24 [lepnenaukynspHbIe IPAMBIE U




IIJIOCKOCTH:. BBIYMCIICHUA OJIMH B
MHOT'OI'paHHHUKax

25

[ToBTOpenue: miomanu
MHOTOYTOJBHUKOB, (DOPMYIIBI A5t
TIoIIaiel, COOOpakeHUs MOI00Ms

26

[ToBTOpEHNME: TIIOIAIN
MHOTOYTOJIBHUKOB, (DOPMYJIIBI IJIs
TUTOIIAIeH, COOOpaKeHHUS TTOT00HSI

27

[ToBTOpEHue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIsI
TI0MIAeH, COOOpaKeHHsI TIO00MSI

28

[Inomany ceyeHui MHOTOIPAHHUKOB:
IUIONIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MoA00Us

29

[Tnomanu ceyeHnii MHOTOrpaHHUKOB:
TJIOIIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUSI OO0

30

KonTponbnas pabora "[loBTOpeHue:
MHOT'OI'PaHHHUKH, CEUEHUSI
MHOTOTpaHHUKOB"

31

O061éM Tena. O6beM NPSMOYTOIBLHOTO
napaJuiesenumneaa

32

3amaun 00 ynBoeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUH yIia

33

CrepeoMeTpHUECKUE 33/1a9H, CBSI3aHHBIE C
00BEMOM MPSAMOYTOIILHOTO
napaJuiesenumneaa

34

[TpuknagHbie 3aa41, CBSI3aHHBIE C




BBIUKCIIEHHEM 00BEMA IPAMOYT'OJIBHOT'O
napajjiciacnuicaa

35 O0BbEM IpsIMOI TPU3MBI
36 CrepeoMeTpHUeCKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00bEMOB TIPSIMON TIPU3MBI
IIpukianHele 3a0a4u, CBsI3aHHBIE C
37 ’
00BEMOM NPSAMOI IPU3MBI
Brrunciienre 00bEMOB TEMI ¢ IIOMOIIBIO
38 ornpenenéHHoro uHTerpaiga. Oovém
HAKJIOHHOW MPU3MBI
Brrunciaenne 00EMOB TEJT ¢ TOMOIIBIO
39 onpeaenéHHoro uarerpana. OobsEmM
MUPAMUTBI
40 ®opmyna 00béma nupamuabl. OTHOIIEHHE
00bEMOB MUPaAMHU/T C OOIITUM yTIIOM
A1 dopmyna 00béMa nupamuibl. OTHOIIEHUE
00BEMOB MHUpaMUJ ¢ OOLTUM YTIIOM
4 CrepeoMeTpHUYECKHE 3a/1auH, CBA3aHHBIC C
00béMaMu HAKJIOHHOM MPU3MBI
43 CrepeoMeTpHUeCKHE 3a]Ia4H, CBSI3aHHBIC C
00BEMaMU THPaMUIBI
[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
44 Ten", CBsI3aHHbBIE ¢ 00BLEMOM HAKIIOHHON
MIPU3MBI
IIpuxnanueie 3agaun o teme "OO0BEMBL
45
Ten", cBsI3aHHBIE ¢ 00BEMOM MUPAMUJIBI
46 [Tpumenenne 06bEMOB. Beruncienue

PAaCCTOAHUA N0 IMIIOCKOCTH




Kontponbnas padora "O6béM

47 "
MHOTOTpaHHHUKA
Hunmuaapudeckas TOBEPXHOCTD,

48 o0pa3yroIre WIHHIPHIECKON
MOBEPXHOCTHU

49 Hunuuap. [psiMoii KpyroBoW HMIIHMHAP.
[Tmonaae MOBEPXHOCTH HUIIMHAPA

50 Konnueckas moBepxHOCTh, 00pa3yromime
KOHM4YECKol noBepxHocTu. Konyc

51 Ceuenue KoHyca IIIOCKOCTHIO,
napajuiesIbHOM MJI0OCKOCTU OCHOBAHUS

50 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCE€YEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
MIOJTHOM MOBEPXHOCTH KOHYCA
CrepeoMeTpHuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MMOCTPOEHUEM CEYEHUM LUIIMH]IPaA, KOHYCa
CrepeomMeTpuuecKue 3a1aui Ha

56 JTI0Ka3aTeNbCTBO U BHIYHCIICHUE,
MOCTPOCHUEM CEUCHU IMIMHIPA, KOHYyCa

57 [TpuknanHbie 3a/1a4M, CBSI3aHHBIC C
[IWTHHIPOM

58 [Tpuxnanuelie 3a1a4u, CBsI3aHHBIE C
UWIHHIPOM

59 Cdepa u map




60

[lepeceuenue cdeps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua 1 nzobpaxenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B 1 n3o6paxkenue mapa

62

VYpasuenue cdepsl. [Inomans chepst u eé
yacteu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTpHUECKUE 3a/1a4H Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIC CO chepoil u mapom,
MOCTPOCHUEM MX CCUCHHH MIOCKOCTHIO

65

CrepeoMeTpHUECKUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsi3aHHBIC CO chepoil u mapom,
TIOCTPOCHHEM MX CEYCHUH TIOCKOCTHIO

66

[puknaaHbie 3a1a4u, CBSI3aHHBIC CO
chepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYUCJICHHUA B OKPY)KHOCTI/I, CTaHI[apTHBIe
nmogoous

68

Pazanunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOI'OIrpaHHUKOB

69

3anaun no teme "Tena ¥ MOBEpXHOCTH
BpaiueHus"

70

3agauyu o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KonTponbhas pabora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0bém nmuHIpa. Teopema 06 00BEME
MpAMOro NUJInHApPAa

73

Brrunciaenne 00EMOB TEI € TTOMOIIBIO
onpenenéHHoro uaterpana. OopEm
KOHYCa

74

TTnowmaau OOKOBOM Y MOJHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUYECKHE 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM O00BEMOB IIMIIMH/IPA,
KOHyca

76

[Tpuxnanueie 3aaauu o Teme "OObEMBI U
IJIOIA M TOBEpPXHOCTEN Ten"

77

OO0BEM 1Iapa ¥ MIapoOBOrO CEKTOpa.
Teopema 06 00béme mapa. [lmomans
coepbl. CTepeoMeTpHUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYUCICHUEM 00HEMOB
1apa, mapoBOro CETMEHTA M IIAPOBOTO
CeKTOpa

78

[Mpuxnanueie 3apaun Mo Teme "OOBEMBI
Ten", CBI3aHHbIE C 00BEMOM I1apa U
wiomaabio cepsl. COOTHOIIEHUS MEXKAY
IUIOILAASIMM [TOBEPXHOCTEN 1 00BEMaMHU
MOJ00HBIX TEJ

79

[TogoGHbIe Tena B IPOCTPAHCTBE.
N3menenne 00bEMa ipu o 100UH.
CrtepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeIl U IUIOIIACH
MMOBEPXHOCTEH

80

KonTponbras padora "[Tnomamam
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Te"

81

JBuxenus npoctpancTBa. OToOpakeHusl.
JIBwxenus u paBeHCTBO uryp. O6mme
CBOMCTBA JIBWKCHUM

82

Buael nBuxkeHuUii: napauiebHbII
IIEPEHOC, LEHTPAJIbHAs CUMMETPUS,
3epKaJibHasi CAMMETPHS, IOBOPOT BOKPYT
MPSAMO

83

[Ipeo6pazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTPI/I‘IeCKI/IC 3ala4i Ha IIPUMCHCHUC
JABHKCHUA

85

KonTponbras padora "BekTopsl B
npocTpaHcTae”

86

O6o6maromiee mosTopeHue 11 moHsTHii u
METOJI0B Kypca reomeTpun 10—-11
KJIACCOB, CHCTEMAaTH3allysl 3HAHUM:
"TlapamienbHOCTb NPSIMBIX U MJIOCKOCTEN
B IIpoCTpaHcTBe"

87

O6o6matoriee moBropeHue 11 moHATHI 1
METOJI0B Kypca reomeTpun 10—-11
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHWI:
"BekTopsl B ipocTpaHcTBE"

88

Ob6o6maromee noproperue 11 nonsaruit u
METOJI0B Kypca reomeTpun 10—11




KJIACCOB, CHUCTEMAaTH3aIUs 3HAHUI:
"BekTops! B ipocTpaHcTBe"

89

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10—-11
KJIACCOB, CUCTEMAaTU3aLUs 3HAHUIL:
"O6beM MHOTOrpaHHUKA"

90

O6o6maromiee nmosropeHue 11 nmonstuii u
MeToJ10B Kypca reometpuun 1011
KJIaCCOB, CUCTEMATHU3alI1sl 3HAHUI:
"O0BeM MHOrOrpaHHuka"

91

92

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTeMaTH3allNs 3HAHUIM:
"TTnommany MOBEpXHOCTH U 00BEMBI
KpYTJbIX Ten"

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOoJ10B Kypca reometpuun 10—-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUIL:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hrorosast KOHTpoOJIbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aLMs 3HAHUI

96

Hcropust pa3sBuTHs CTEpEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM




97

Hctopus pa3BUTHS CTEPEOMETPUHN KaK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM

98

I/ICTOpI/ISI Pa3sBUTHA CTCPCOMETPUHN KaAK
HAayKHU U eé POJIb B pa3BUTUHU
COBPCMCHHBIX HHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOT U

101

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

102

Hcropus pa3BuTus cTepeoMETPUH Kak
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YAEHUKA

* Martemaruka. ['eomerpus, 10 kinacc yrimyonenHsiii ypoBeHs/ Mepsnsak AT,
Homwuposckuii [.A., [TonsikoB B.M.; nox penakuuen [lononsckoro B.E.,
OO011ecTBO ¢ OTPaHUYCHHONW OTBETCTBEHHOCThIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-T'PA®y; AxunonepHoe obmectBo «M3aaTenscTBo «IIpocBemierune
* Maremaruka. ['eometpus, 11 knacc yrimyOnennsiii ypoBens/ Mepansak A.T.,
Homuposckuii JI.A., [TonsikoB B.M.; mox penakuuen [Togonsckoro B.E.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKUil LIEHTP

«BEHTAHA-T'PA®y; AxunonepHoe obmectBo «M3aaTensctBo «IIpocBeiieHue

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
Mepsnsk, [Tonskos. 'eomerpust 10-11kmacc. YriayOieHHbINH YPOBEHb.

Meroaunueckoe rmocooue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Poccuiickuii mopTan oTKpeITOro oopazoBanus http://www.openet.edu.ru/
®enepalibHbIM HHCTUTYT NEAaroruyeckux usMmepenui http://www fipi.ru/
[TopTan uabOpMaITMOHHON TTOAIEPKKH EAMHOr0 Tocy1apcTBEHHOr 0 YK3aMeHa

http://www.ege.edu.ru/



MOCKOBCKHUI IIEHTP HENPEPHIBHOTO MATEMATUUYECKOI'0 0Opa30BaHUS
http://www.mccme.ru/

Certb TBOpuUeckux yuutesed. CooOIIECTBO yUUTENICH MaTEMaTUKHU
http://www.it-n.ru/communities.aspx?cat_no=4510 tmpl=com

OTtkperThiii Kiace. CooOriecTBo «Mup MaTeMaTHKI
http://www.openclass.ru/node/2367

["azera «Maremartuka» M3gatensckoro noma «IlepBoe ceHTAOps»
http://1september.ru/

®dectuBaib nexparorndeckux uaeil «OTKpbITHIN ypok» («IlepBoe ceHTaOps»)
http://festival. 1 september.ru/

Enunas xonnekius uudpoBsix 00pa3zoBaTenbHbIX pecypcoB http://school-
collection.edu.ru/

Caiit YMK CMupHOBBIX 110 reoMmeTpuu s 7-11 kiraccoB
http://geometry2006.narod.ru/

I'eoMeTpus — 31eKTpOHHBIN YpoK «MHOroyroibHUKW» — http://www.geometry-
exe.h17.ru/

Marematuka B OTKpbeiTOM Kosuiemxe http://www.mathematics.ru/
HNuTepHer-nogaepxka yuurenen mateMatuku http://www.math.ru/
Allmath.ru — Bcst MaTematuka B ogHoM MecTte http://www.allmath.ru/
Exponenta.ru: o6pazoBaTelbHbIN MaTEMaTUYECKUI calfT
http://www.exponenta.ru/

Bces QJICMCHTAapHasd MaTCMaTHuKa: CpCI[HHSI MaTEeMaTUUYCCKasA NHTCPHCT-IIIKOJIa



http://www.bymath.net/
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