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HHOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBIsETCS ONHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
o0miero oOpa3zoBaHus, TaK Kak 00ECIeurnBaeT BO3MOXKHOCTb U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHON HANpPAaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO IHUKIIA.
[lockonmpky ~ JIOTWUYECKOE  MBIIIICHHE,  (GOopMUpyeMoe  TpH  W3YYCHHUU
00y4aroIMMUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELIEHUU I€OMETPUYECKHUX
3a7a4, yMEHUE BBIABUIaTh MW ONPOBEpPraTh TIHMIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSL NIPU PELIEHUM 3a]a4 €CTECTBEHHO-HAYYHOr'O LMK, B YACTHOCTH
puznyeckux 3anad.

Ilenb ocBoeHust nporpamMmbl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE WHAWBUIAYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
U3yYEHNU T€OMETPUHU, KaK COCTaBJISAIOUIEH MpeAMEeTHON obnactu «Marematuka u
nHpopmaTka»  4yepe3  O0OeCledYeHHUE  BO3MOXXHOCTH  NPUOOPETEHUS U
UCIIONIb30BaHUsl OoJjiee TIyOOKMX T'€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHELU(PUYHBIX T€OMETPUHN, U HEOOXOIUMBIX JUIsl YCIEIIHOTO MPOo(ecCHOHaIbHOTO
oOpa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMAaTHUKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSIONIMMH U YCUIUMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJIIOTCS:

pacuIMpeHne MpeCTaBICHUsI 0 TEOMETPUHN KaK 4acTH MHUPOBOM KYJIbTYphI U
(opMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYIKAIOIINUM MUPOM;

(opMupoBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIIMX MAaTEMATHYECKUX MOJEIAX, IMMO3BOJIIOIMIMX ONKMCHIBATH U HU3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA, 3HAHUE MOHATUIHOIO arlrapaTa o pa3zieiy
«CrepeoMeTpusi» yueOHOro Kypca FeOMETpHH;

(opMHpOBaHWE  yMEHMS  BJaJAE€Th  OCHOBHBIMM  TOHATUAMH O
MIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMM CBOMCTBAaMH, 3HAHHE TEOPEM,
GopMynl M yMeHUE UX MPUMEHSTb, YMEHHs JIOKa3bIBaTh TEOPEMbl U HAXOJAUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(dopMHpOBaHKE YMEHHS pAcllO3HAaBaTh HA YEPTEKaxX, MOAEISIX U B pealbHOM
MUpE MHOTOIPAHHMKM M Tejla BpalleHHs, KOHCTPYUPOBATh TIE€OMETPUUYECKHE
MO/JIETH;

(opMupoBaHHE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHMS
MaTeMaTHYECKUX TEOpHil, (pOopMHUpOBaHHUE MOHMMAHUS POJM AKCHOMATUKU TIPH
IIPOBEACHUY PACCYKICHUN;

dbopMHpOBaHHWE yMEHUSl BIAJAETh METOJAMHU JOKAa3aTelbCTB U aJITOPUTMOB
pelIeHus,, YMEHUS WX MPUMEHATh, NMPOBOJUTH JOKA3aTEIbHBIE PACCYXKIACHUS B
XO/JI€ PEIICHHS CTEPEOMETPUUECKHUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
dopMupoBaHUe TPEACTaBICHHUA O HEOOXOJWMOCTH JOKa3aTEeNbCTB  MPH



000CHOBaHNY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIU AKCHOMATHKHU B TPOBEJACHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyaJbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEN 00YyYaromIMXCs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBIILJICHUS, UHTEPECa K U3YYCHHUIO T€OMETPUH;

dbopmupoBaHre (PYHKIIMOHATILHONH TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUM:
YMEHHUSl pPAaclo3HABaTh TMPOSIBICHUS TE€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKU3HEHHBIX CUTYallUsX W MPU U3YyUYEHUU APYTUX
y4eOHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJIEIEH,
UHTEPIPETALUU TOJTYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJEP)KATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 «kmaccax sBusitorcs: «lIpsiMple W TUIOCKOCTM B MPOCTPAHCTBEY,
«Mmuororpanaukn», «Tema Bpamenus», «BeKToppl W  KOOpAHMHATBI B
IPOCTPAHCTBE», «J{BHKEHUSI B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypOoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEP>KATEIbHBIM JIMHUSAM Y4e€OHOro Kypca, a
(opMupOBaHHE JIOTUYECKMX YMEHUH paclpeiensercsi He TOJIbKO IO
COJIepKaTeNIbHBIM JIMHUAM, HO U 10 rojgam odyuyeHus. Coaepxanue oopa3oBaHus,
COOTBETCTBYIOILIEE NMPEAMETHBIM pe3ysibTaTaM OocBoeHMsI DenepanbHON paboueit
MPOrpamMMBbl, pacHpeleNEéHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TAKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMITMAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiucb HEOAHOKPATHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUUYECKUMHU MOHATUSIMHU U HaBBIKAMHU MOCJIEOBATENIBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCS, PACIIUPSIS U yrayOmsis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4eHUIO FT€OMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3matb  ycioBus s auddepeHnuanyd  oOy4eHHUs, TMOCTPOCHHUS
WHIAUBUIYAbHBIX  00pa30oBaTeIbHBIX MpOrpamMM, OOECIEeUnuTh YIIIyOJIEHHOE
M3y4YEeHHE T€OMETPHUH KaK COCTaBJISAIONIeH yueOHOoro npeamera «MareMaTukay;

NOJATOTOBUTh OOYYaIOIIMUXCA K TNPOJOJDKEHUIO H3YyYEHUS MATeMaTHKU C
y4€ToM BbIOOpa Oyayuied mpodeccuu, obecrieurBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipodeccruoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue yuebHOro kypca «l'eomerpusi» Ha yriyOJ€HHOM YypOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 vaca (3 gaca B Hezenio), B 11 kimacce — 102
yaca (3 Jaca B HEZIeJNI0).

Cpoxk peanuzanuu: 01.08.2023-31.08.2025r.



COILEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHUSI  CcTepeoMeTpuu. Touka, TmpsAmasi, IUJIOCKOCTb,
npoctpancTBO. [loHsiTHE 00 AaKCMOMAaTHYECKOM TOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacrnonoxkeHue npsMBIX B IIPOCTPAHCTBE: II€pECEKaroluecs,
MapajulesibHble MW CKpeIIMBAMOIMecs npsAMble. lIpu3HakyM CKpemmBarommXcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHbIE
MPAMBIE B MPOCTPAHCTBE, MAPAIIIETBHOCTh TPEX MPSAMBIX, IAPAICIBHOCTD NPSIMON
u 1iockoctu. [lapamiensHoe W IEHTpPaAJbHOE MPOEKTUPOBAHHUE, H300pakeHUe
¢uryp. OCHOBHBIE CBONCTBAa MapaJJICNLHOTO MpoeKkTupoBaHus. M3obOpaxeHue
(Guryp B mapajyiesbHONW MPOEKLUMH. YTJbl C COHANPABICHHBIMA CTOPOHAMM, YIOJl
MEKy NMPSAMBIMH B IIPOCTPAHCTBE. llapamienbHOCTh IIIOCKOCTEN: Napasuie/IbHbIC
IJIOCKOCTH, CBOWCTBA rapaieabHbIX IIOCKOCTEHN. IIpocreimue
POCTPAaHCTBEHHbIE (PUTYpHl HA IUIOCKOCTH: TETpaj’Ap, MapalulelienuIie],
MMOCTPOCHUE CCUCHUU.

[TepneHIUKYASIPHOCTD NPSIMOM U TJIOCKOCTH: MEPIECHAUKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPAMBIE NapaICIbHbIE W TMEPNEHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
NEPIIEHANKYJIIIPHON IJIOCKOCTH. OpTtoroHanbHOE IIPOEKTUPOBAHHUE.
[lepnieHAUKYNISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNOpsSIMOM 10  TUIOCKOCTH,  TpOeKuusi  (GUrypbl  HA  TJIOCKOCTb.
[lepneHaUKyISAPHOCTh  TIJIOCKOCTEH: TPU3HAK  MEPNEHAUKYISIPHOCTA  JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

Yrabel B MPOCTPAHCTBE: YroJl MEXAY IMPAMON MU IUIOCKOCTBIO, BYTPaHHBIN
YTOJI, JIMHEWHBIM yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIC YTJIbI.
CBONMCTBA IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yrya. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKH

Buapl MHOrOrpaHHMKOB, pa3BEPTKAa MHOTOrpaHHuka. Ilpusma: n-yrosibHas
MpU3Ma, TpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasl M MOJHAS TTOBEPXHOCTH MPU3MBI.
[MTapannenenunen, nOpsAMOYTrOJbHBIA — MapajuleJeNUIle] W  €ro  CBOMCTBA.
Kparuaiimne myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Onepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupa: n-yronbHas mnupamuza,
npaBuibHas W yceu€HHas mupamuabl. CBoiicTBa pédep M OOKOBBIX TpaHEl
NpaBUIbHOW nupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKH: IPAaBUIbHAS NPU3Ma U



NpaBUjbHAs MNUpaMU]a, NPAaBWIbHAS TPEYrojbHas MNUpPaMUJa W MPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’p,
JOJIEKa’Ip U UKOCadIp.

Bbluncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajid, YIJbl.
[Inomans OOKOBOW IMOBEPXHOCTH W IIOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIA/Ib OCHOBaHWI, TeopeMa O OOKOBOIl IOBEPXHOCTH NPSIMON MPU3MBIL.
[Inomany OOKOBOM NOBEPXHOCTH W TOBEPXHOCTH HPABUIBHOW MHpPaMUBbI,
TEOpeMa O IUIOLAAN YCEYEHHON MMPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE. ODJIEMEHThl CUMMETPUM  PaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpHs B MNpPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHUS
napajuiejenuneaa, CUMMETPHs NPaBUIbHBIX MPU3M, CHMMETPHUS NPABUIBHOU
IUPAMHUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NIPOCTPAHCTBE, HYJEBOM BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOPa, BEKTOpPHl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPaMU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBolcTBa clI0KeHUs! BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOpPA Ha YHCIIO.
[lonsiTME KOMIUTaHApHBIE BEKTOPHI. [IpHM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamtenenunena. Teopema O pPa3IOKEHHH BEKTOpa IO TpEM
HEKOMIUIAaHApHbIM  BekTopam. lIpsaMoyronpHass  cucrtemMa  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA M
KOOpJIMHATaMU TOYEK. YTOJd Mexay BekTopaMmu. CKaJaspHOE IPOU3BEIECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpauenus

[TonsTus: IWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTb,
chepuueckas TMOBEPXHOCTb, OOpasyoliue MoBepxHOcTed. Tema BpalleHUs:
HWIMHIpP, KOHYC, yCEU€HHBIM KOHyC, cdepa, map. BzaumMmHOe pacmonoxeHune
cheppl W TUIOCKOCTH, KacaTellbHas IUJIOCKOCTh K cdepe. M3o0paxeHune Tten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u koHyca. Cummerpusi cepsl u
nrapa.

O6bEéM. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapaiienenumnea U ciaeactsus u3z He€. OObEM mpsiMoOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMHUIbl U KoHyca. O0BEM mapa M M1apoBOTroO
CerMEHTA.

KoMOuHamu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
UWIMHIpP, ONHMCaHHAas okojo IwinHapa. Ilepeceuenne cdheppl u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsITHE MHOTOrpaHHMKA,



OMMCAaHHOTO OKOJO c¢ephl, cdepbl, BNUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpallleHUsI.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAbh cepbl U € JacTeil.
[Tonobue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nono6Heix Quryp. IlpeobpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IUIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJ BPAILICHUS: CEUCHUS IUIMHApA
(mapajuilenbHO M TMEPHEHAUKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajiiesibHbIe
OCHOBAHMIO M MIPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 1I1apa, METOAbI IOCTPOCHUS
CEUYECHMI: METOJ CJEeJ0B, METOJI BHYTPEHHErO0 MPOEKTUPOBAHUS, METO]I MepeHoca
CEKYIIeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MIPOCTPAHCTBE

Bekropel B mpocrtpa”ctBe. Omnepaunu Haj — BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. (CBOMCTBA BEKTOPHOrO yMHOXeHudA. lIpsMoyronpHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no Oasucy. KoopanHaTHO-BEKTOpPHBIH METOJ MpH PEIIEHUH Te€OMETPUUYECKHUX
3a1ad.

JIBMKEeHUA B POCTPAHCTBE

JBuxenus: mpoctpaHcTBa. OTtoOpakeHus. [IBMXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoicTBa JBW)XKEHUM. BuIbl JIBUWXKEHUN: MapajlebHBIM IMEpEeHocC,
LEHTpaJIbHAsl CUMMETpHUA, 3€pKalibHas CUMMETPHS, IMOBOPOT BOKPYI MPSIMOMU.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHcKoe BoCIUTAHHE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YHAIOIIErocsi KaKk aKkTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUKWCKOro  OOLIEeCTBAa,  MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMeHHUe
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBUM C UX
GYHKIUSIMUA U HA3HAYECHUEM;

2) MaTpUOTHYECKOEe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTU, YBAKECHHS K
MPOIUIOMY U HACTOSIIEMY POCCHUHCKOW MAaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAHUE JTUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHY;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IEHHOCTEH POCCHUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEJACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTM)KEHUNW HayKu U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYAYIIIEro;

4) 3cTeTnYecKoe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMYUBOCTh
K MaTEMaTUYE€CKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocIUTaAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMATUYECKUE 3HAHUS B
MHTEpEcax 3I0pOBOr0 U 0€30MacCHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370pOBbIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHITHUSX CIIOPTUBHO-03/I0POBUTEIHHOM I€SITEILHOCTHIO;

6) Tpy10BO€ BOCIMTAHME:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIO0Us, HHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOW  JCATEIBHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW W e€ TPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymieit mpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh U CHOCOOHOCTH K  MareMaTHYeCKOMY  OOpa3oBaHUIO U



caMOOOpa30BaHMIO Ha TMPOTSHDKEHUHM BCEW JKU3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B PEIICHUU IPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHUE:

c(OPMUPOBAHHOCTh  AKOJIOTMUYECKON  KYJIbTYpbl, TOHHUMAHUE BIMSHUS
COLIMAJIBHO-PKOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE NPUPOAHOW M COLMATBHOU
Cpelibl, 0CO3HAHUE II00ANTBHOTO XapaKTepa dKOJIOTMUECKUX MpoOsieM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [JIs pelieHus 3a1ad B 00yacTu
OKpYXaloIlled Cpelpl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOYKHBIX
MTOCJIEJICTBUI JIJIs1 OKPY KarOLIEN Cpeibl;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOIIECTBEHHOM  MPAKTUKW, [OHWMAaHHE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YeTOBEYECKON IEesATENbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTUS LMBUJIM3AlMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IO3HAHHS MHpA,
TOTOBHOCTh OCYILECTBIIATH IPOECKTHYIO U HCCIEI0BATEIbCKYIO JESITEIBHOCTD
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBHUA

ba3zoBble 1ornyeckue AeMcTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ompeseeHus] MOHITHI, YCTAaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKAILINU,
OCHOBaHMS JJ1s1 0000IICHUS M CPABHEHH S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOICHUSIX U YTBEPXKACHHSIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEYUI;

JienaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUN
(TIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apPIryMEHTALIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BbIOMpATh CMoco0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHMS, BbIOMpaTh HauOojee MOAXOMAUUMUA ¢ Y4ETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCcKue 1eicTBUA:



HCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3ULIUI0, MHCHHE;

MPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUECKOro 0ObEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOILIECCAMU;

CaMOCTOSTENbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI 1O pPE3yJibTaTaM
MPOBEAEHHOIO  HAOJIIOICHMS, UCCIEIOBAaHMS, OLIEHUBAaTh  JOCTOBEPHOCTh
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIpOllecCa, a TakXKe BbBIABUTATH
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIISITH ACPUIIMTH MH(DOpPMAIIMK, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh W HMHTEPHPETUPOBATH MHGOPMAIIMIO PaA3IUYHBIX BHUIOB U
dbopm npeacTaBIeHUS;

CTPYKTYpPUPOBAaTh MH(POPMAIIMIO, MPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHpopMmaru 1o CaMOCTOATENILHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHHBepPCAIbHbIE YUeOHbIE HeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB u (bOpMYJII/IpOBaTB Cy)KI[@HI/ISI B COOTBCTCTBHUHU C yCJ'IOBI/IHMI/I n
nejsiMn 06HICHI/ISI, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘le 3peH1/151 B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBaTh INIOACHCHHSA II0 XOAY PCIICHUA 3aJdaydH,
KOMMEHTHPOBAThH MOJIYYCHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXKJICHHsI 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI,
HpO6HCMBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWACH, HAILCIICHHBIC Ha IIOUCK
peIHeHI/ISI, COITIOCTABJISITH CBOHU CY)KJICHI/ISI C CY)K)IGHI/IHMI/I IIpyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KUBaTh PAa3IMYUe W CXOJICTBO TO3UIMN, B KOPPEKTHOU (opme
dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB p€3yJ'IBTaTBI peﬂleHI/IH 3aJga4u, BKCHCpI/IMCHTa, HCCJICAOBAaHUA,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3adad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

PeryisiTuBHbIE YHHBeEpPCaJIbHbIE yUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATh CIIOCOO PEeIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTUPOBATD
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN MHTE/JIEKT:

BIIQJICTh  HABBIKAMHM  TIO3HABATENBbHON  pedIeKCMH KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUIM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJSI Ipollecca M pe3ysibTaTa PEIICHUs
MaTeMaTH4YEeCKON 3a/1a4H;

NpEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUU 33a/1a4H,
BHOCHUThH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIHMOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTKEHUS I HEJIOCTHKEHUST PE3YJIbTaTOB JIEATENbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMmecTHAs1 1€ATEIbHOCTD:

NOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYAIBHOU
paboThl MpU pEHICHUH YYEOHBIX 3aja4y, MPUHUMATH 1I€Jb COBMECTHOM
NEATENIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, paclpenessiTh
BUIbl PabOT, JOTrOBapUBAThCA, OOCYXKJIaTh MPOIECC U pe3yabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXKIeHUsI, OOMEH MHEHHA,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOK YacTh pabOTBl U
KOOPAVUHUPOBATh CBOM JACHCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[bI, OLICHHBATh
Ka4yeCTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K konny 10 kiacca obygaronuiics HayquTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATHUSAMH CTEPEOMETPUM TPHU
pEIICHUH 3a7a49 U MTPOBEACHUHM MaTEMaTHUYCCKUX PACCYKICHUN;

e TPUMCHATH aKCUOMBI CTEPCOMETPUU U CIICICTBHUS M3 HUX IPHU PEIICHUH
TCOMETPUYCCKUX 3a]1aY;

e KJAcCCHU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C YIJIaMH B
IIPOCTPAHCTBE: MEXKIY MPSAMBIMH B TIPOCTPAHCTBE, MEXIY NIPAMOH U
TUTOCKOCTHIO;

e CcBOOOJHO OMEPUPOBATH MMOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacIO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TpHU3Ma,
nupamMuia, NpsSIMOYToJIbHBIN Napaijiesienumnen, Kyo);

e KJIacCHU(pUIUPOBATH  MHOTOTPAHHWKH, BBIOMpas  OCHOBAaHHS IS
KJIAaCCU(UKALINM;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMH, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH rapajuiesIbHOE, LHEHTPaIbHOE u OpTOTOHAJIBHOE
MIPOCKTUPOBaHKE (DUTYp HA TUIOCKOCTH, BBITIOITHATH M300pakeHUs (UTyp
Ha IJIOCKOCTH,;

e CTPOUTHh CEYEHUS MHOTOIPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBINOJIHSIThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH  IUIOHIAAX  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (TIpu3Ma,
nupamMuia), TEOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO OINEPUPOBATH MOHITUSMH: CHMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCh W IUIOCKOCTh CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTh CHUMMETPUU
urypsr;

e CBOOOJIHO OIEpPUPOBATH MOHSATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAWHATaM B MPOCTPAHCTBE;

e  BBINOJIHATH ICUCTBUS HAJl BEKTOPAMHU;

e pemaTh 3aJa4d Ha JI0Ka3aTeJbCTBO MATEMaTUYECKUX OTHOIIEHUWA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI HU3BECTHBIE METOJbI
[IPU PELICHUH MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0’)KHOCTH;

e TMPUMEHATH MPOCTEUINIME MPOrpaMMHBIE CpPEJICTBA M  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PELICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BJICKATh, MNPEOOPa3OBBIBATH U HWHTEPIPETUPOBATH HHPOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH I[OJYYECHHBbIE 3HAHWS Ha TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBaTh peajlbHbIE CUTYyallUH, MPUMEHSATh U3YYCHHBIC TOHSATHUS B
mporiecce IMOWCKa  pelieHdus MaTeMaTH4ecku CchopMyJIHUpPOBAHHOM
MpoOJIeMbl, MOJACIUPOBATh pPEANbHBIE CHUTYyallMd Ha S3BIKE T'C€OMETPHUH,
HCCIIEIOBATh MMOCTPOEHHBIE MOJENIH C HCHOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUM W TEOpeM, ammapara ajireOpbl, peliath MPaKTUYECKHUE 3ajadH,
CBSI3aHHBIC C HAXO0XKJACHUEM IeOMETPUUYCCKUX BEIIMYMH;

e UMEThb MPEJACTABJICHUS OO0 OCHOBHBIX ATalax pPa3BUTHUA T'€OMETPUU KakK
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonimy 11 kiacca oOydaromuiicss HAy4UTCS:



CBOOOZHO OIEPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C LWJIHMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
MOJIyYCHHUS;

ONEepUPOBATh MOHATHUIMH, CBSI3aHHBIMU C TEJIAMH BPALIECHUS: [IUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UMWIMHApP, KOHyC, cepa U Mmap) H
OOBSACHSTH CIIOCOOBI TTOJIYYSHHUS TeJl BpAIICHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONIOKEHUE C(HEPHI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYHMHBI AJIEMEHTOB MHOIOTPAHHUKOB M TEJl BpallCHUS,
00BEMBI U IUIONIAJM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPALLEHUSA,
Tr€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM (hopMy;

CBOOOJIHO ONEPUPOBATh MOHATHUAMM, CBA3AHHBIMU C KOMOWHAIIUMSAMU TeIl
BpalleHUs! 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy H
ONMMCaHHBIA OKOJO cepbl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaIICHUS;

BBIUUCIISITH COOTHOLICHUSI MEX]y IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEJI;

n3o0paxkatb u3ydyaemble (UTYPHI, BBIOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHJIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJI BPALICHUS;

U3BJIEKaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTrypax, MPEACTAaBICHHYIO Ha
YyepTekax U pUCyHKax;

cBOOO/IHO ONEPUPOBATh NOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJIHSTH ONEPALIMH HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHUCTEME KOOPMHAT;
pemaTh TeOMETPUYECKUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUA OT TOYKU JI0 IJIOCKOCTH, B
1[€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IIPU PEIICHUH;
CBOOOZIHO ONEpUpPOBATh MOHATHUSAMHU, CBSI3aHHBIMM C JBHXKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHHU;

BBINIOJIHATh M300pa)K€HUsI MHOTOTPAHHUKOB W TeNl BpalleHUs MpHU
MMAPAUIETBHOM  MEPEHOCE, ILEHTPAIBHOWM CUMMETPUM, 3€pPKaAIIbHOMU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHHS]I MHOTOTPAHHHMKOB M TEJ BPAILICHUS: CEUCHUS LIWJIMHIPA
(mapajuiebHO W IEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYca (TapajuiesibHbIe
OCHOBAHMIO U MPOXOIAIIUE YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUW: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MIOCKOCTH;



JIOKa3bIBATh T€OMETPUUECKUE YTBEPIKICHNUS;

MPUMEHSTh TeOMETpUYECKHe (aKThl AJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaralouuX HECKOJbKO IIaroB pEHIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 33JlaHbl B SIBHOM U HESIBHOM (opMme;

pemiaTh 3aJaud Ha JI0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE T€OMETPUUECKUX BEJIMYUNH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay;

OPUMEHSTh  TIOJyYeHHbIE  3HAHUA  Ha  TIPAKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLEHUBATh PEAJIHBIE CUTYAIIMH, IPUMEHATH N3yYEHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B  MpOILECCE IOUCKA  PEHICHUS
MaTeMaTU4ecKu  cpOpMYyIMpPOBAaHHOW  MpoOJIEMBl,  MOAEIUPOBATH
peanbHbIE CUTyallMd HA S3BIKE T'€OMETPHUM, HMCCIIEIO0BAaTh IIOCTPOCHHBIE
MOJEIIM C HCIOJb30BAHUEM T'E€OMETPUYECKUX TMOHATUA M TEOPEM,
anmaparta ajareOpbl, pemaTbh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C
HAXO0XKIECHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh NPEICTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOH 4acTH (pyHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NporpaMmbl Bcero Konrpoapipie | - Ipakruieckue o0pa3oBaresbHbIE
padoThI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
5 B3anmMHOe pacrionoxeHue npsMsIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTb NPSIMBIX U IIJIOCKOCTEH B 8
HPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH NPSMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIIBl ¥ paccToAHUSA 16
6 MHororpaHHUKH 7
BexTops!l B IpocTpaHCTBE 12
8 HOBTO}Z)CHI/IG, 0000111eHre ¥ cUcTeMaTH3aLus 5 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchl
1 AHanuTHuecKas reoMeTpus 15 1
5 [ToBTOpeHwMeE, o606meH1/ie u 15 1
CUCTEMAaTH3AIVsI 3HAHHHA
3 O0bEéM MHOTOTpaHHHKA 17
4 Tena BpameHus 24
5 [Tmomany moBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBroxeHust 5 1
7 [ToBTOpEHwUe, o606meHIﬁe u 17 9
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 8 0
















YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

I'eomerpus 10-11 xnaccer JI.C.Atanacsx

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
I'eomeTrpus 10-11 knaccer JI.C.AtanacsiH,

Meroanueckoe mocoOue Jist yauTest

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH

HMHTEPHET






