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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBisieTcss ogHUM ©3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
o01ero oopa3oBaHus, Tak Kak 00ecrieduBaeT BO3MOXKHOCTh MU3YyUECHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MPEAMETOB T'YMAaHHUTAPHOIO IIMKJIA.
[TockonbKy  Jormueckoe  MbllUieHHe,  GopMHpyeMOe  TNpU  U3YUYEHUU
00yYaloOINUMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUU LIETIOYKH JIOTUUECKUX YTBEPXKICHUM MPHU PEUICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHE BBIIBUTaTb U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUM 3a]]a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
du3nyeckux 3amad.

[lenb ocBOEHUS IporpaMMbl yueOHOTO Kypca «I'eoMmeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIMUBHUIYAJIbHBIX CIOCOOHOCTEM O0OydYarouuxcsi Mpu
W3YYEHUH T'€OMETPHHU, KaK COCTABIISIONICH MpeaMeTHON obiactu «MaTtemaTuka u
uHpopMaThkKa»  4epe3  O0ECleuYeHHUE  BO3MOXHOCTHM  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojee TriayOOKMX TE€OMETPUYECKHMX 3HAHUW U JCHCTBUH,
crenu@UYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPodheCCHOHATBHOTO
00pa3oBaHus, CBI3aHHOT'O C UCIIOJIb30BAHUEM MATEMAaTUKH.

[IpuoputeTHBIMU 3aJayaMy Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSIONIMMU U YCWIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paclMpeHue MpeaCTaBIeHUsI 0 TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPbI U
dbopMupoBaHUE OCO3ZHAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIIIUM MHPOM;

dbopMupoBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIOIIMX OIUCHIBATH M HM3Yy4aTh
pa3HbI€ SBJICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MTOHATUITHOTO ammapara no pa3aeny
«CtepeoMeTpusi» y4eOHOro Kypca reOMeTpHH;

dbopMupoBaHue  yMEHHUsSI ~ BJaJ€Th  OCHOBHBIMHU  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn1 U yMeHHE WX TPUMEHSTh, YMEHHUS [IOKa3bIBaTh TEOPEMbl U HAXOJUTH
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a/1ay;

dbopMupoBaHrEe yMEHHUS paclio3HaBaTh HA YepTEeXax, MOAEISAX U B pPeabHOM
MHpPE MHOTOIPAHHMKM M Te€Ja BpalICHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MOJIEIIH;

dbopMupOBaHNE TOHMMAHHUS BO3MOXHOCTH aKCHOMATHYECKOT'O IMOCTPOSHUS
MaTeMaTU4YECKUX TEOpUil, (POpMHpPOBAHUE TMOHWMAHUS POJM AKCUOMATHUKHU TMpHU
IIPOBEAECHUHN PACCYKIACHUN;

dbopMupoBaHUE yMEHUS BJIQJCTh METOJAaMHU JOKAa3aTEIhCTB U aJITOPUTMOB
pelieHus, yMEHUsT UX NPUMEHAThb, MPOBOAUTH JIOKAa3aTEIbHbIC PACCYXKICHUS B
XO0JI€ pelIeHUs CTEPCOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJICPKaHUEM,
dbopMupoBaHuE TpPEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeNlbCTB  IPH



000CHOBaHMHM MAaTEMAaTUYECKUX YTBEPKJICHUN U PO AKCUOMATUKU B IIPOBEIECHUN
JETYKTHBHBIX PACCyKICHUH;

pa3BUTHE M COBEPUICHCTBOBAHME MHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEM 00y4arouuxcs, MO3HaBaTEIbHOW aKTUBHOCTH, UCCIIENOBATENbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HTEPeca K N3YICHHUIO T€OMETPUH;

dbopmupoBaHue (HYHKIIMOHAJIBHON TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHUSl PACIO3HABaTh IMPOSIBICHUS TEOMETPUUYECKUX TOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYyAIUSX W MPHU U3YyUYEHUU JAPYTHX
y4eOHbIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS pEaJbHBIX CHUTYallMid, HCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
UHTEPIPETALMU TOJIYYeHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIBHBIMHU JIMHUSAME y4eOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBustoTcs:  «[IpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel UM  KOOpPAUHATHL B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
HNOHATUSIMUY», PEIEBAHTHBIMM I'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOY4YEeHHS B
10-11 kyaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKMX yMEHHH  pacmpenensieTcss He TOJIBKO  TI0
CoJZlep KaTeNbHBIM JIMHHSIM, HO U 10 Togam o0ydenus. Cojepkanne oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaram ocBoeHusi DenepanbHOM padoueit
IpOrpaMMbl, paclpeenEHHbIM IO ToAaM OOYYEHHs, CTPYKTYPUPOBAHO TAKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIILHBIM BOTIPOCAM O0yUYarOIIHUECs
oOpalaguch  HEOAHOKpaTHO. OTO TO3BOJSIET  OpPraHM30BaTh  OBJAJICHUE
r€OMETPUUYECKUMHU MOHATUAMH M HABBIKAMU I1OCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJTI0/IEHMEM MPUHIINIA PEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YYaIOUIUXCs, paCIIUpsiss U YriIyosss
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUU Ha YIyOJIEHHOM YPOBHE IMO3BOJISIET:

co3garh  ycnoBus s guddepeHuuanud  00ydeHHUs, TOCTPOCHHS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECIEeUUTh YriyOJnEéHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTAaBJISAIONIEH yueOHOro npeaMera «MaTemaTukay;

HNOJIrOTOBUTHh OOYYAIOIIUXCS K MPOAOHKEHUI0 H3YYEHUSI MAaTEMaTHKH C
yuéTtoM BbIOOpa Oyaymed mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «l'eomerpus» Ha YriayOln€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA
10 KIJACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IIEPECEKarOIIHecs,
napajuleJIbHble W CKpemuBaromuecss npsmble. [Ipu3Haku CKpenmBaronmxcs
npsaMbIX. [lapamiensHOCTh IPSMBIX U IJIOCKOCTEN B IMTPOCTPAHCTBE: MapaJuIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPSMBIX, [TAPAJIIEIbHOCTD IIPAMON
U 1iockoctu. [lapannensHoe M LEHTpaJbHOE MPOEKTHUPOBAHUE, HM300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIeIbHOIO NPOEKTHpoBaHudA. M3o00pakeHue
buryp B mapasuiesbHOM MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOI
MEXAy NPSAMBIMHA B IIPOCTpaHCTBE. [lapajuiebHOCTh IUIOCKOCTEN: MapauleiabHbIe
IUIOCKOCTH, CBOKWCTBA rapaaieabHbIX IJTOCKOCTEMN. [Ipocreitmue
OPOCTPAaHCTBEHHbIE (PUIypbl Ha IJIOCKOCTH: TETpajap, Mapaulelenume,
MOCTPOCHHUE CEUECHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINKYJISPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MNPSAMBIE MAPAJUIENBHBIE W IEPHECHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHAUKYISIPHOCTH TMPAMOA M IUIOCKOCTH, TEOpEMa O NPSIMOH
NEePIEHIUKYIIAPHON IJIOCKOCTH. OproronansHOE MIPOEKTHUPOBAHHUE.
IleprieHIMKYIISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHNEHAUKYJISAPHOCTH  JIBYX
I10cKocTer. TeopeMa 0 TpEX MePIEHAUKYIISIpax.

Yrael B NPOCTPAHCTBE: YIroJl MEXAY NPSMOW U IUIOCKOCTBIO, JBYIDaHHBIN
yTOJl, JUHEHHBIA YroJl IBYTPAHHOIO yria. TpEXTrpaHHbI U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOro yria. Teopembl KOCHMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. Ilpusma: N-yrospHas
npu3Ma, MpsMasi 1 HaKJIOHHAsl PU3MbI, OOKOBasi U MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapamienenunen, nOpsAMOYrOJbHBIA — MNApajuIENENuUIe]] W €ro  CBOWCTBA.
Kparvaiimme myTm Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrombHas mTUpaMuaa,
npaBuibHas U yced€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
IpaBUJIBHOW mUpamuzbl. [IpaBuiapHBIE MHOTOIpaHHUKH: IIpaBHJIbHAS IIpU3Ma U



IpaBUJbHAS NUPAaMHUJA, TPABWIbHAS TPEYTrOJbHAs NUpPaMHUIa W NPABUJIBHBIN
TeTpa’sip, Ky0. IlpencraBieHue o NpPaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
JOZIEKa’Ap U UKOCA3P.

BbruncieHue 3J1eMEHTOB MHOTOTpaHHHUKOB: pE&Opa, [auaroHajid, YTJblL
[Imomaas OOKOBOM MOBEPXHOCTHM UM TOJHOW MOBEPXHOCTU MPSIMON MPU3MBI,
IIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH TNPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOLIAAN YCEUEHHON TMPaMUIbI.

Cummerpuss B HPOCTPAHCTBE. OJEMEHTbl CHUMMETPUU  MPABHIBHBIX
MHOTrOrpaHHUKOB. CHUMMETpUs B MPAaBWJIBHOM MHOTOIPaHHUKE: CHMMETPUS
napajieJIeline1a, CUMMETPUSl MPABWIBHBIX IPU3M, CHMMETPHUS NPABUIBLHON
MAPaMUJBbI.

BekTOphI 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, MJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOpAMU: CIOKEHUE
Y BBIYUTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucino. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA Ha YHCIIO.
[ToHsTe KOMIUTaHApHBIE BEKTOpBI. lIpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIAaHapHbIM ~ BekTopaM. [IpsmoyrosnbHass  cucrema  KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBs3b MEXAY KOOpPAMHATAMH BEKTOpa M
KOOpJAMHATaMU TOYEK. YToJ MexIy Bekropamu. CKaIIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia BpameHus

[ToHsaTHA: UUIMHIPHUYECKAsT TIOBEPXHOCTb, KOHHUYECKAsl IIOBEPXHOCTD,
chepuueckass TMOBEPXHOCTb, oOOpasylolue TMoBepxHocTe. Tema BpalieHus:
IWIMHIP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. B3aumHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHus] Ha TUIOCKOCTU. Pa3pépTka nunuuapa u konyca. Cummerpus cdepsl u
mapa.

O6béM. OcHOBHBIE CBOMicTBAa 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBLHOIO Tapajienenunena U ciaeAcTBus w3 He€. OO0ObEM mpsMOd U
HAKJIOHHOW MPU3MBI, IWJIUHIPA, TUpaMUbl U KoHyca. O0bEM 111apa U 1M1apoBOro
CErMEHTA.

KomOunanuu Ten BpamieHus U MHoOrorpaHHukoB. [lpusma, BmucaHHas B
HWINHIpP, OINHWCaHHAs OKojio IwmiauHApa. llepeceuenue cdepbl uW mapa c¢
wiockocThio. Kacanue mapa u cdepbl miockocTeio. [loHsATHE MHOTOrpaHHHKA,



OMKMCAHHOIO OKOJO cdepbl, cdepbl, BNUCAHHOH B MHOTOIPAaHHUK WM TEJO
BpalleHUS.

[Tomans MOBEPXHOCTH IWJIMHIpA, KOHYCa, IUIomaas chepbl U e€ JacTeil.
I[Tonobue B mpoctpancTBe. OTHOIIEHWEe OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonooubIx uryp. IlpeodbpasoBanue momoOus, romoterws. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJ BPALIEHUS: CEYEHUS UIUHAPA
(mapamnenbHO H MEPHEHAMKYJSIPHO OCH), CEUYEHHS KOHyca (mapajuienbHbIe
OCHOBAHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METO/bl TOCTPOCHHUS
CEUYEHUM: METOJ CIe0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO MEepeHOCca
CEKyLIEH MIIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHcTtBe. Omnepauuy HaJl BEKTOpamMu. BekTopHoe
yMHOXEHHUE BeKTOpoB. CBOICTBAa BEKTOPHOTO YyMHOXeHHs. [IpsmoyrosbHas
cUCTeMa KOoOpAWHAT B mpocTpancTBe. KoopauHatel Bektopa. PaznoxkeHnue BekTopa
no Oasucy. KoopaumHAaTHO-BEKTOPHBI METOJ TPU PEIICHUH T€OMETPUUYECKUX
3aaad.

JIBMKEeHUA B POCTPAHCTBE

JBuxenus: npoctpanctBa. OtobOpakeHus. JIBUKEHUS W paBEHCTBO GUTYP.
OOmme cBoMCTBa JBWKCHHH. Buabl JBWKCHUH: TapaUIelbHBIA ITEPEHOC,
[EHTpalbHas CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monobus. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YUYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOIO0  WIEHa  POCCHWCKOro  oOLIecTBa,  MPEACTABIECHUE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), yMEHHUe
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOLUIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MaTEeMaTUYECKOM IIKOJBI,
UCIIOJIb30BaHUE HJTHX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0o Hapoaa, cpOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUA, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JOCTH)KEHUN HAyKH U JEATEIbHOCTbIO YYEHOr0, OCO3HAHHUE
JUYHOTO BKJIa/la B MOCTPOCHUE YCTOMUNBOrO OYAyIIero;

4) 3cTeTMYeCKOe BOCTIMTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYAs SCTETHKY MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUNH, BOCIIPUUMUYUBOCTH
K MaTEMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTAHHE:

c(OpMHPOBAHHOCTh yYMEHUS MPUMEHSATh MaTeMaTHUYeCKHEe 3HAHUS B
UHTepecax 3/10pOBOro 1 0e30macHoro oopasa KU3HH, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370POBBIO (3I0POBOE MHTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH |
OTJIbIXa, peryispHas (u3nueckas aKTUBHOCTh), (U3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTHUBHO-03J0POBUTEIBHON J1ESITENBHOCTBIO;

6) TpynoBoe BociMTaHHUeE:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYIOII00us, HHTEpeCc K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESITENIbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW U €€ NPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oyaymeil mnpodeccun U peaau30BbIBATb COOCTBEHHBIE >KU3HEHHbIE ILIaHBI,
TOTOBHOCTh H  CIOCOOHOCTH K  MaTreMaTH4ecKoMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEM JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1ady MaTeMAaTUYECKON HAIMIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKONM  KYJIbTYPHl, ITOHUMAaHHE BIIUSHUS
COIMAJIBHO-?KOHOMHYECKHUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMATBLHOM
cpenbl, 0OCO3HaHUE II100aIbHOrO XapaKTepa dKOJIOTHYECKUX MPo0IeM, OpUEHTAIIHS
HA TPUMEHEHHE MaTEeMaTHMYeCKUX 3HAHMK I pelieHus 3aaad B 00J1acTu
OKpYyXarmiel cpeapl, IUIAHUPOBAHME IOCTYNKOB M OIEHKU HUX BO3MOXKHBIX
MOCJIEICTBUM VISl OKPY’KAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOINECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTeMaTU4YEeCKOM HayKHh Kak cdepbl 4YeI0oBEYECKOW AesiTeIbHOCTH, JTamoB €&
pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHUSL [MBUIU3AIUHU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOM KYJIbTypOW KaK CpPEACTBOM TO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO M MCCIEA0BATEIBCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue 1efcTBUs:

BBUSIBISITh U XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHATHI, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ONpeJIeNICHUs] TIOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHUS JIJ11 000OIIEHUS M CPABHEHHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHMMATh,  (HOpPMYyIUpOBaTh U  NPEeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIONECHUSAX U YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

J€NaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX H
WHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKJIFOUEHHUI IO aHAJIOTUU;

IIPOBOJIMTH CAMOCTOATENIBHO 10KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKICHUM
(psiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbBI,

BbIOMpATh crnoco0 penieHuss y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pelIeHus, BbIOMpaTh HaumboJee MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBaTe/ibCKue 1efCTBUS:



UCTIOIB30BaTh BOMPOCHl KaK HCCIENOBATENbCKUM HHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh  BONPOCH,,  (QPUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOJieMy,
yCTaHABIUBATh MCKOMOE M JlaHHOe, (OpMHUPOBATh THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, HCCIEA0BaHNE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTuyeckoro o0beKTa, sIBJICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSIMU, IPOIECCAMU;

CaMOCTOSTETTLHO (hOPMYIHPOBATH OOOOIICHHS] M BBIBOJBI 1O pPE3yJbTaTam
OpOBEACHHOTO  HAONIONEHUS, HWCCIEIOBAHMs, OIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOllecca, a TakXKe BbIIBUTATH
MIPEIOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISBIISATH JACPUIIMTH MH(POpPMAIUH, JTaHHBIX, HEOOXOJAMMBIX JIJII OTBETa Ha
BOIIPOC U JJIs pEIICHUs 3a]1a4H;

BBIOMpATh WHMOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHOOPMAIIUIO PA3IMYHBIX BUIOB W
dbopm npencTaBiIeHuUs;

CTPYKTYPUpPOBaTh MH(POPMAIIUIO, MPEIACTABIATh €€ B pa3lIUyYHBIX (popmax,
WLTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJbHbIEe Y4eOHbIe JeiCTBUS

OoO1menue:

BOCTIPHHUMATH U (POPMYIUPOBATH CY)KICHHUSI B COOTBETCTBUMU C YCIOBUSMHU H
HelasiMA  OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIpa)KaTb CBOK TOUKY 3pPEHHUS B
YCTHBIX M TMUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS IO XOAYy PEUICHUs 3aJiauu,
KOMMEHTHUPOBATh MOJYYCHHBIN pEe3yJIbTarT;

B XOJIe OOCYXKJIEHHsI 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYK/Ia€MOUl TEMBbl,
npoOJeMbl, pelaeMo 3ajadyd, BBICKA3bIBAaTh WJEH, HAIEJICHHBIE Ha TOUCK
pelieHus, COIOCTaBJISITh CBOM CYXACHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Jyajora, oOHapy)XKMBaTh Pa3jIudue M CXOJCTBO MO3HUIIMHA, B KOPPEKTHOU dopme
dbopMyIHpOBaTH Pa3HOTIACHS, CBOM BO3PAKECHUS;

NPEACTaBIATh PE3YJIbTAThl PEIICHUS 3aJlauu, SKCIIEPUMEHTA, UCCIIEA0BaAHNUS,
MIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (OpMAT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHBbIE YHHBepPCAaJbHbIE YUeOHbIE AeilicTBHS
Camoopranuszanus:



COCTAaBJIATH ILJIaH, AJITOPUTM PELLIECHUS 3a/1a4d, BEIOMpATh CIOCOO pEHIEHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEelIEHUH ¢ y4€TOM HOBOM MH(OpMauu.

CaMOKOHTPOJ/Ib, IMOIMOHAIbHBII HHTEJJIEKT:

BJa/JeTh HABbIKAMU  IIO3HABaTENIbHON  pedrexkcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Mpolecca M pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3aa4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa LEIN U YCIOBUAM, OOBSCHATH IPUYUHBI
JOCTHKEHHUS WA HEJIOCTHXKEHHS pPe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsS 1eSITEJIbHOCTD:

MOHUMAaTh U HCMOJb30BaTh MPEUMYILIECTBA KOMAHIHON W WHIWBHIYaJIbHOU
paboThl mNpu pelleHHH Y4eOHBIX 3a7a4, MPUHUMATh UElb COBMECTHOU
JeSATENbHOCTH, TUIAHUPOBATh OpPraHU3aIMI0 COBMECTHON paloThl, paclpenensTh
BUIBI PabOT, JOrOBapuBaTbcs, OOCYXKIAaTh TMPOLECC U Pe3yJabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYNIMOBBIX (GopMax palboTsl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IUTYPMbI» U HWHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOW JEUCTBUS C JPYrMMH 4YiI€HAaMHU KOMAaHbl, OLIEHUBATH
Ka4yecTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 kaacca oOyyaromuiicss HAy9UTCS:

e CBOOOJHO OINEpUPOBaTh OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUM TIPHU
pELIEHUH 3a/1a4 U MPOBEJICHUN MAaTEMATHUYECKUX PACCYKJICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CIEACTBUS W3 HUX MHPHU PELICHUU
Tr€OMETPUUECKHUX 3a]1a4;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATh TMOHATUSIMU, CBSI3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTHIO;

e CBOOOJIHO OTEPUPOBATH MOHITHIMU, CBA3aHHBIMA C MHOTOI'PAHHUKAMU;



e CBOOOMHO pacmo3HaBaThb OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Napajienenunes, Kyo);

e KJIacCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHMS  JUJIS
KJIacCU(UKAITUH;

e CBOOONHO OINEPUPOBATH TOHITUSMHU, CBSI3AHHBIMH C  CEUYCHUEM
MHOTOTPAHHHUKOB TIJIOCKOCTHIO;

e BBINIOJIHATD napajuiesibHOE, HEHTPAIbHOE u OpPTOTrOHAJIBHOE
MPOEKTUPOBaHUE (UTYpP Ha TIOCKOCTH, BBIMIOIHATH U300pakeHus (Guryp
Ha TIOCKOCTH;

e CTPOWTHh CCUCHHS MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMH, BBITIOIHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BU/]I CBEPXY, COOKY, CHU3Y;

e BBIUUCIITH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAHHHWKOB  (TIpHW3Ma,
MpaMuJia), TCOMETPUUECKUX TN C MPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
durype:;

e CBOOOJIHO ONEPHPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINIOJHATH JICUCTBHS HA/I BEKTOPAMH,

e pemaTh 3aJayd Ha JOKAa3aTeNbCTBO MAaTEMaTHYECKHMX OTHOIIECHUN U
HAXOXJICHUE TCOMETPUUYCCKUX BEIWYMH, MPUMCHSIS W3BECTHBIC METO/IbI
MIPU PEIICHHH MAaTeMaTUYeCKHUX 3aJ1a4 MOBBIIIEHHOTO U BRICOKOT'O YPOBHSI
CIIO’KHOCTH;

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

e U3BJICKaTh, MPEOOPA30BBIBATh M HWHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (urypax, MPEACTaBICHHYIO Ha
yepTexax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS Ha TMPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH pPEAJbHBIC CUTYAIlMH, MPUMEHATh H3YYCHHBIC TOHSATHUS B
mporecce IMOMCKAa  PEUICHHs MaTeMaTH4ecKd  copMyIupoBaHHON
npoOJieMbl, MOJICTHPOBATh PEAbHBIE CUTyallud Ha S3BIKE T'€OMETPHH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOENIH C UCIOJIb30BaHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pemath MPaKTUYECKHe 3ajlayw,
CBSI3aHHBIC C HAXOXKJIEHUEM T€OMETPUICCKUX BEITUYHH;

e HMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TCOMETPHH Kak
COCTaBHOM 4acTu GyHIaMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonny 11 kiaacca oOyvaromuiicss HAy4UTCS:



CBOOOZHO ONEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C IHJIAHIPUYECCKOM,
KOHMYECKOH U c(hepuyecKord MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
TIOJTYYICHHUS;

OIEepUPOBATH MOHATUAMHU, CBI3aHHBIMH C TEJIaMH BpAIICHUS: IIMIIUHIIPOM,
KOHycOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (UWIMHApP, KOHYC, cdepa U map) u
OOBSICHATDH CIIOCOOBI MOTYYEHUS TEJ BpaIllCHHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJICMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O00BEMBI W IUIONIAIA TIOBEPXHOCTEH MHOTOI'DAHHHUKOB W TEJl BPAICHHUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYT;

CBOOOZTHO OTEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMA C KOMOWHAIMSIMHU TEJ
BpalieHus] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIH B chepy H
OIMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK HJIU TEJIO
BpAaICHMUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TIOMIA MU TIOBEPXHOCTEH 1 00bEMaMu
IMOJTOOHBIX TEI;

n3o0paxaTh u3ydaeMble (QUTYpHI, BBIOJHITh (BBIHOCHBIE) TIJIOCKUE
YepTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CCUCHHUSI TEJT BPAIICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPHUCCKUX (urypax, IpEACTaBICHHYIO Ha
yepTexax U pUCYHKaXx;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTNIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUYECKUE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO TIIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHHH,
CBOOOJHO ONEpUPOBATH TOHATUSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KCHHM;

BBITIOJTHATh HM300paXEHUS MHOTOTPAHHWKOB W TEJ BpAIICHHUS TIPH
MAPAUIETBHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3EpPKaIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB WM TEJI BPAIICHUS: CEUCHUS IUIUHAPA
(mapasnenbHO U NEPHEHAUKYISIPHO OCH), CEUEHUS KOHYyca (MmapaieibHbIe
OCHOBAHHMIO M MIPOXOAIINE Yepe3 BEPIINHY), CCUCHUS I1apa;
UCIOJIb30BaTh METOABl TMOCTPOCHHS CEYEHUH: METOJ| CJIEAO0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSTh TeOMeTpUuYecKre (DaKThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararoluX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
MIPUMCHEHMS 3a/1aHbl B IBHOW 1 HESIBHOU (hopme;

peliaTe 3aJa4d Ha JI0Ka3aTeJIbCTBO MATEMAaTUYECKUX OTHOIICHUM |
HaXO0XJCHUE TEOMETPUUECKUX BEIINYUH;

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

MPUMEHATh  IIOJYYEHHbIE  3HAHUS HA  IPAKTUKE:  CPABHUBATS,
aHAIIM3UPOBATH U OIICHUBATh PEATIbHBIC CUTYAIIMH, IPUMEHSITh U3YUCHHBIE
MOHATHUSI, TEOPEMbI, CBOWCTBA B IMPOLIECCE€ TMOKUCKA  PEIICHUS
MaTeMaTH4eCcKu  CHOPMYIUPOBAHHOW  TPOOIEMBI,  MOIEITUPOBATH
peanbHbIE CHUTYAallMM Ha SI3bIKE T'€OMETPUHU, UCCIEIOBATH MOCTPOCHHBIC
MOJIETIA C HCIOJNb30BAHUEM TE€OMETPUYECKUX TMOHSATHM U TEOPEM,
ammapaTta anreOpbl, pemniaTh MPAKTHYECKHE 3aJ]aud, CBS3aHHBIE C
HAaXO0XKJICHHUEM I'€OMETPUYECKUX BEITUYNH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX AdTamax Pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTu (DyHJaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHue pa3iesioB U TeM Koumecrno sacon
o/ NporpaMMBI Beero KonTtpoabHbie
padoThbI
1 BBenenue B cTepeoMeTpuIo 23 1
5 B3anMHOe pacnosioxkeHue IpsIMbIX B 5 1
IPOCTPaHCTBE
3 [apannenbHOCTh MPSAMBIX U TUIOCKOCTEH B g
POCTPAHCTBE
4 HepHeHIII/IIiy.HSIpHOCTB IPSMBIX U o5
IUTOCKOCTEH B MTPOCTPAHCTBE
VYTiIBl ¥ paccTosHUA 16
MHoTOorpaHHUKH 7
7 BexTops!l B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000IIIeHIE U CUCTEMATHU3ALIH 5 ’
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6




11 KIIACC

KoanuectBo yacos
HaumeHoBaHMe pa3iesioB 4 TeM
Ne o/ KonTposabHbIe
MPOrpaMMsbl Bcero
padoThI
1 AHanmuTHYecKas TeOMeTpus 15 1
5 [ToBTOpEHuUe, 0606IIIGHI:I€ u 15 1
CUCTeMAaTH3aIlHsl 3HAHUI
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpaenus 24
5 [Tnomraayu MOBEpXHOCTH B 0OBEMBI 9 1
KPYTJIBIX TeJ
6 JIBrkeHUs 5 1
7 [ToBTOpEHue, 0606HI€HI:I€ U 17 9
CUCTeMAaTH3aIHsl 3HAHUI
OBILIEE KOJIMYECTBO YACOB I1O0 102 8
[TPOPAMME
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