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IMNOACHHUTEJIBHAA 3AIINCKA

['eomeTpust sBisieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaET BO3MOXXHOCTh U3yUEHUS TUCIUIUINH
€CTECTBEHHO-HAYYHON HAIPaBICHHOCTH W TMPEAMETOB TYMaHUTAPHOTO LHKIIA.
[Tockonpky  JOTMYeCKOE€  MBILIUIEHHE,  (QOopMUpyeMOe  IpU  HU3Yy4YEHUU
00y4aroIMMUCs TOHATUHHBIX OCHOB I'€OMETPUH, NPHU J10KA3aTEIbCTBE TEOPEM U
MIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUIA MPU PEIICHUH T€OMETPUUECKHIX
3aJja4, yMEHHME BBIABUTATb U OMNPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCS MPU PELICHUH 3a/lad €CTeCTBEHHO-HAayYHOTO 1MKJIA, B YaCTHOCTHU
(¢uznyeckux 3anad.

I{esnb ocBOeHUs mporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIBHBIX CIIOCOOHOCTEH OOydarommxcs mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIOIICH MpeaMeTHON obnactu «MaremaTuka u
uHdpopmaTHKa»  dYepe3  oOecredeHHWe  BO3MOXKHOCTH  MPUOOpETeHus U
UCIOJb30BaHUsl Oosiee TIyOOKMX TEOMETPUUECKUX 3HAaHUM U JIEeHCTBUH,
CHEeU(PUIHBIX TEOMETPUN, H HEOOXOIUMBIX JIJISl YCHEIIHOTO MPOECCHOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIIOJIB30BAHNEM MAaTEeMAaTUKH.

[IpuopureTHbIMH 3aJadyaMu Kypca TE€OMETPUH Ha YIIIyOJIEHHOM YpPOBHE,
PacCIIUPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiipeHye MPeACTaBIECHUsI O T€OMETPUU KaK YaCTU MUPOBOM KyJIbTYpbI U
dbopMupoBaHrE OCO3HAHUS B3AMMOCBS3H T€OMETPUH C OKPYKAIOIIIM MHPOM;

dopMupoBaHrE TMPEACTaBICHHUS O IMPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOXHEHMIINX MaTeMaTHYECKHX MOJENSX, MO3BOJSIOUIMX OINUCHIBATh U HU3y4daTh
pa3HbI€ SIBICHUS OKPY’KAIOLIEr0 MUPA, 3HAHUE MOHATUITHOTO amnmapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuH;

dbopMupoBaHre  yMEHHS  BIAACTh  OCHOBHBIMH  TIOHATHUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBONCTBAaMH, 3HAaHHE TEOPEM,
dopMynl U yMeHUE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbI M HAaXOJUTh
HECTAaHJIapTHBIE CIIOCOOBI pEeIIeHUs 33/1a4;

dbopMupoBaHrE YMEHHUs paclo3HaBaTh Ha YepTekKaxX, MOACIAX U B pealbHOM
MHUpPE MHOTOTPAHHUKH M Tejla BpAaICHUS, KOHCTPYHPOBAaTh T'€OMETPHUECKUE
MO/JIEIH;

(¢opMupoBaHHE MOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTUYECKUX TEeOopHuil, (pOpMUpOBaHME MOHHMMAHUS POJIU AKCUOMATUKH IMpHU
IIPOBEJICHUN PACCYKICHUN;

dopMupoBaHHE YMEHHS BIAJE€Th METOJAMHU JIOKa3aTe€IbCTB M aJTOPUTMOB
pellIeHusl, YMEHHUsI MX NPUMEHSITh, MPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIECHUS B
XOJI€ pELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COJIEP)KaHUEM,
(opMupOBaHHE MPEICTaBICHUsT O HEOOXOJUMOCTH  JIOKAa3aTeNbCTB  IpPHU



000CHOBaHUU MATEMATUYECKUX YTBEPIKJICHHUIN U POJIM AKCUOMATHKU B IPOBEACHUU
JENYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXcs, MO3HABAaTeIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUIYHOCTH MBIILICHUS, THTEpPECa K U3YUCHUIO0 T€OMETPUU;

dbopmupoBanre (HYHKIIMOHAILHONH TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI PACclo3HABAaTh TMPOSBICHUS TEOMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYalUsX W MPHU HU3YUYEHUU APYTHX
y4eOHBIX MPEIAMETOB, TMPOSIBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEATbHBIX CUTyallUd, HCCIEIOBAHMUSI MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALUN TOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COZICpKaTEIbHBIMU JTUHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble HM  IMIOCKOCTHU B MPOCTPAHCTBE,
«MHororpannuku», «Tema BpameHus», «BekTopel UM  KOOpPAUHATHL B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHMEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YTIiIyOJEHHOM YpOBHE OOy4YeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM y4eOHOIro Kypca, a
dbopMHpOBaHUE JIOTMYECKMX YMEHHMI  pacmpenensieTcs He  TOJBKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO | 10 rojgam odyueHus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHust DejepanbHON padoueit
IpOrpamMMbl, paclpeleEHHbIM IO TojgaM OOyYeHHs, CTPYKTYpPUpPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCAM 00yYaroluecs
oOpaImanuch HEOJHOKpPAaTHO. OTO TIO3BOJSET OpPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHATUSIMU U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOJI0/IeHeM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN OOyYaromMUXCsl, paCIIUpss U yriryOssis
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISICT:

co3gath  ycinoBus ans  guddepeHnmanuu  OOy4eHHs,  TOCTPOCHHS
WHIUBUIYAbHBIX ~ 00pa30BaTeIbHBIX MpPOTrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3YyYEHUE T€OMETPHUH KaK COCTaBIIsoIIEH yueOHoro nmpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K TMPOAOJKEHUIO H3YUYCHHS MaTeMaTUKH C
yaéToM BBIOOpa Oynmymiel mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXIY
o01uM 1 poeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOnHoro kypca «['eomerpus» Ha yriayOoJE€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEII0).



COJEP XAHME OBYUYEHUA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anmHoe pacnosioxeHrue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIMeECs,
napajuylejibHble W CKpeluuBaronuecss npsaMbie. [Ipu3Haku CKpelmMBarOMxcs
npsAMbIX. [lapamienbHOCTh TPSAMBIX U IJIOCKOCTEN B IMIPOCTPAHCTBE: NapauIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, TAPAJIIENBHOCTD IPIMOMN
U 1uiockoctu. IlapamienbHoe W LIEHTpalbHOE MPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OcCHOBHbIE CBOMCTBa MapajyIeIbHOIO NpoeKTUpoBaHus. M3o0pakeHue
buryp B mapajiesbHONU MPOEKUUU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapalieiibHbIE
IJIOCKOCTH, CBOICTBA MapajuIeIbHbIX IJIOCKOCTEM. [Ipocreitmmue
MPOCTPAaHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpadAp, MapajulielNenurie],
IIOCTPOCHUE CEYEHUM.

[lepnieHAUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISIPHBIEC MPSIMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIABHBIE W MEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPSAMOW M INIOCKOCTH, TeOopeMa O NpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHMUE.
[leprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE
OT TOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: MPHU3HAK  IEPHEHIUKYJSIPHOCTH — JIBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIuKyIsIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW MU IIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YIoJl IBYTPAHHOTO yrya. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoliCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkKoOB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTb MPU3MBI.
[lTapamnenenunen, OPAMOYTOJIBHBIM — IMAPAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimiue nyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Dilnepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupammuma: n-yroiapHas mnHpaMuna,
npaBuwibHas W ycedy€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TI'paHei
MpaBWILHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: MNpaBWIbHAsA NpU3Ma H



IIpaBWJIbHAS IMpPAaMHIA, IPAaBWIbHASA TPEYroJibHAs IHMpPaMHUIAa W NPaBUIIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JNOACKAdIP U UKOCADIP.

Bblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IUaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeOpeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW MHpPaMUJIbI,
TeopeMa O IUIOLAAU YCCYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpUss B MPAaBWIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajulejielIuIea, CUMMETPUS IPABWIbHBIX IMPU3M, CUMMETpPHUs IIPABUIIBHOU
IIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpAMU: CI0KEHUE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXKCHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpPA HA YHUCIIO.
[ToHdaTHE KOMIUIaHApHBIE BEKTOpPBI. lIpuU3HAK KOMIIIAHApPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0  TPEM
HEKOMIUIAaHapHBIM  BeKTOopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpaHcTBe. KoopaunaTtel BekTopa. CBs3b MeXIy KOOPAMHATAMHM BEKTOpPA M
KOOpPAMHATAMHA TOYEK. YTOJN MEXIy Bekropamu. CKalApHOE IPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[MoHATHS: IWIMHAPUYECKAsT MOBEPXHOCTh, KOHHMYECKAsh MOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpasyolue MoBepxHocTed. Tema BpaleHus:
IWIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacmoiiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepbl u
mapa.

O6béM. OcHOBHBIE CcBOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO Tapayiesienuneaa M ciuenctsus u3 He€. OO0béM mpsMol u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUPaMHUIbl 1 KoHyca. O0BEM mapa W mapoBOTro
CErMEHTA.

KomOuHanmu Ten BpamieHUss W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, OINHCaHHAas OKojo IwmHApa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepsl, chephl, BNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalICHUS.

[Tnomaas MOBEPXHOCTH LWIMHApA, KOHYyca, IIIONaab chepsl U e€ yacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAACH MMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mogodusi, romoteTus. PemieHue 3amau Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceuyeHnii MHOIOTPAHHUKOB U TEJI BPALIEHUS: CEYEHUs TUINHIpA
(mapayuienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHUs KOHyca (mapasuielbHbIe
OCHOBAHHUIO U MIPOXOJIAIINE YePe3 BEPIIMHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJ MEepeHoca
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektopet B mpoctpanctBe. Onepauun Haja BeKTopaMu. BekTtopHoe
yMHOXeHHE BeKTOopoB. CBOICTBa BEKTOPHOrO yMHOXeHUs. [IpsiMmoyrosbHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METONl TPH PEIICHHH Te€OMETPUUYECKHUX
3a1ad4.

JBMKEeHUs B IPOCTPAHCTBE

JIBixenus: mpoctpanctBa. OtoOpaxkenus. [[BrkeHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWXKEHUH. Buapl JBM)KEHUN: TmapalieNibHbIA IEPEHOC,
LHEHTpaJdbHas CHUMMETPHS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH 00YJArOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00IecTBa,  MPEICTaBIEHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIleAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIBHBIMH HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBXKCHHS K
NPOILJIOMY M HACTOSIIEMY POCCHICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHME JYXOBHBIX IIEHHOCTEU POCCHUICKOTO Hapoja, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH U JEATEIbHOCTbIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OYAYILIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaT€MaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pOBBIO (3I0pPOBOE IHUTAHHE, COANTAHCHPOBAHHBIA PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIO0Usl, HHTEPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE JKMU3HCHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHU4YeCKOMY  OOpa3OBaHUIO U



CcaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOM HaIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COIMATIbHO-?)KOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATbHOU
Cpebl, OCO3HAHUE III00AIBPHOr0 XapakTepa 3KOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHCHHE MaTEMaTHMYCCKHUX 3HAHUN JUIS penieHdus 3a7gad B 00JacTu
OKpy>Karollel cpenpl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJIEACTBUMN JIJIsl OKPYKAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W  OOIICCTBEHHOM  MPAKTUKH, IOHHUMAaHUE
MaTeMaTH4YeCKOW HayKd Kak cdepbl 4YemoBEeYeCKOW MesTeIbHOCTH, JTaroB €&
pa3BUTUS M 3HAYMMOCTH JUIsl DPa3BUTHUS LMBUJIU3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYID M MCCIEI0BATEIbCKYIO0 JEATEIbHOCTD
WHJVMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
O00OBEKTOB, TMOHSATUH, OTHOWICHUA MEXAY TOHATHAMH, (QOPMYIHPOBATH
onpeeneHus] MOHATHM, YCTAHABIMBATh CYLIECTBEHHbBIN MpU3HAK KiacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IIEHNS U CPAaBHEHM I, KPUTEPUU MTPOBOIUMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyIUPOBaTH U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPHUIATENIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIC;

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBA3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIOUECHHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOWpATh Ccrmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HauOoliee MOAXOASAIIMA ¢ y4ETOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarTenbcKne 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHI KaK HCCIIENOBATCILCKHA WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN IKCIIEPUMEHT, UCCICAOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI 1O pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISBIIATH JACHUIIMTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJISI PEIICHUS 3aa4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTHU3UPOBAaTh W HWHTEPIPETHPOBATH WHGOPMAIUIO PA3IUYHBIX BHUIAOB H
dbopm npeacTaBIeHUS,

CTPYKTYpPUPOBaTh WH(POPMAIIMIO, TPEICTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpaduecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSITEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasiMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXaTh CBOK TOYKY 3pECHHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me W CXOJCTBO MO3UIINNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U 0COOCHHOCTEN ay TUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISATh IUJIaH, aJITOPUTM PEUICHUs 3a/1a4l, BBIOUPATh CIIOCOO PEILICHHUS C
y4ETOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pelICHUH C Y4€TOM HOBOU MH(OpMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH NHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIbHOW  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJS Tpollecca M pe3yibTaTa peuieHus
MaTeMaTUYEeCKOH 3a/1auu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHMMATh W HCHOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAIbHOM
paboThl MpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATH 1€Jb COBMECTHOM
JeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOoThl, pacrpeneisiTh
BUJIbI palboOT, [JOrOBapuBAThCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHOBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl U
KOOPJAUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJieHaMH KOMAaH/bI, OIEHUBATh
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NNPEJMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaronuicsi HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTUSMH CTEPECOMETPUU TIPU
pelIeHUH 3a1a4 U MPOBEICHUU MAaTEMAaTUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO OMNEPUPOBATH TMOHSITUSMH, CBSA3AHHBIMU C yrjiaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBSA3aHHBIMUA C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (IIpU3MA,
nupamMua, NpsSMOYTOIBHBIN Mapaienenumnes, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHMS IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMH, CBSI3aHHBIMM C  CEUCHHUEM
MHOT'OTPaHHUKOB IIJIOCKOCTHIO;

e  BBITIOJHSTH napajjiebHOe, LHEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTH, BBIIOIHATH U300pakeHUsT QUryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MMpaMuJia), FTCOMETPUUYECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSMU: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
uryper;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINIOJHITH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTelbCTBO MAaTEMAaTHYECKUX OTHOIICHUNA U
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH,;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPHUUECKUX 3a]1a4;

e U3BJIEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH U
aHAJIM3UPOBATh pPEANbHBIC CUTYAllMH, MPUMEHATh M3yYEHHbIE MOHSTHUS B
mporiecce IMOWCKa pelieHus MaTeMaThudecku  cPopMyTupoBaHHOU
npoOJieMbl, MOACIUPOBATh PEAIbHBIC CHUTYallMHM Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIENU C UCIOJIb30BAaHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, pelnarh MPaKTUYECKHe 3aj]layw,
CBSI3aHHBIE C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTHUS TE€OMETPUM KaK
COCTaBHOM 4acTu (GyHIaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oO0y4aroniuiicss Hay4YuTCs:



CBOOOJHO OIEPUPOBATH IMOHATHUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOW U c(epruyeckord MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHHUS;

ONEepUpPOBATh MOHATUAMHM, CBI3aHHBIMH C TEJIAMH BpPALIECHUS: UIHMHIPOM,
KOHyCOM, cepoit u mapowm;

pacmo3HaBaTh Teja BpamieHus (UMIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOJIyYEHHUS TN BPAIICHHUS;

KJ1acCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TE€J BpallleHHS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEN BpAIICHHUS,
reOMEeTPUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMMCAHHBIA OKOJO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUMCIISTH COOTHOUICHHSI MEXTy TUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJJOOHBIX TEIN;

n3o0paxaTh u3yyaeMble (UTYpPHI, BBITOJHATh (BBIHOCHBIC) IUIOCKHE
YepTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIICHUS;

U3BJIEKAaTh, UHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO OIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpPalliK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIMHAT;
pelaTh reOMETPUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUA OT TOYKM 10 IUJIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A IPU PELICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMU C JBHKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKCHMUIA;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MMApAJUIETbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€pPKaIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa3oBaHus MOA00MS;
CTPOUTBH CEYEHUsT MHOTOTPAHHUKOB W TE€J BpALICHUS: CEYEHUs LMINHIpA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapajuieibHbIe
OCHOBAHMIO M MPOXOSALIME YePE3 BEPILIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUH: METOJ CIIEIO0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEN MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSTh TeoMeTpuueckre (akThl ISl PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIAraloluX HECKOJbKO IIAaroB pELIEHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peliath 3aJa4yd Ha JI0Ka3aTeJIbCTBO MAaTEMAaTHUYECKUX OTHOILIEHUM U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJINYMH;

IIPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  [IOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPABHUBATb,
AHAIM3UPOBATH U OLICHUBATH PEAJIBbHBIE CUTYALIUU, IPUMEHATh U3YyUYEHHbBIE
MOHATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TMOUCKA PELICHUS
MaTeMaTU4ecku  CHOpPMYJIUPOBAHHOM  TMPOOJEMBI,  MOJACIUPOBATH
pealbHblE CUTYallMd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh MOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUYECKUX IIOHATUM UM TEOPEM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEJIUYNH;

UMETh TpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyHIaMEHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

[lepneH UKy IAPHOCTD NPSMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

VYIuIBl ¥ pacCcTOSHUA
MHoOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Ananutndeckas reoMeTpuia

[ToBTOpEeHue, 06061IeHNE U
cucTeMaTu3alus 3HaHu

O0BEM MHOTOTpaHHHKA
Tena BpaieHus

[Tmomanu MoBEpXHOCTH U 0OBEMBI
KPYTJIBIX TET

JBrokeHus

[ToBTOpeHue, 06001IEeHNE U
CHCTEMAaTH3aLMs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo yacos

Bcero

15

15

17
24

17

102

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Koan4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

OcHoBHbIE MpaBUiia H300paKeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaieIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsATHS CTEpEeOMETPUH: TOUKA, TIpsiMasi,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE

IpaBUJIa H300paKeHNS Ha PUCYHKE 1
TUTOCKOCTH, TapajuIeNbHBIX MPSMBIX

(OTpe3KoB), cepeAMHBI OTPE3Ka

[TonsTHs: mepecekaromecs MIOCKOCTH,
nepeceKaronmecs npsimasi ¥ miocKoCTh; 1
MOJIyTIPOCTPAHCTBO

[onsaTus: mepecexaromuecs mioCKOCTH,
IIepECEKAIOIIMECS IIPsIMasi U IUIOCKOCTb; 1
MOJIyIPOCTPAHCTBO

MHororpaHHMKH, H300pakeHHe

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

MHororpaHHuKu, H300paKeHHE

—

MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYULIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHH U NIEPBBIE 1



10

11

12

13

14

CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
ciaencTBrs U3 HuX. CrocoOBI 3aaHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTBE.
O0603Ha4YeHUs IPSAMBIX U TJIOCKOCTEH

N3o0paxkenne ceueHnii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 UX
pebpa. M3obpakeHne niepecedecHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMHU

N300pakenne ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YE€PE3 UX
pebpa. M3obpakeHne niepecedecHus
MOJYYEHHBIX IUIOCKOCTEHN. PackparmBanue
MTOCTPOCHHBIX CEYEHHUM pa3HbIMU LIBETaMU

N300pakeHne ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pebpa. M3obpakeHne niepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackparmBanue
MTOCTPOCHHBIX CEYEHHUM pa3HbIMU LIBETaMU

N300pakeHne ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YePE3 UX
pebpa. M3o0pakeHne niepecedecHus
MOJYYEHHBIX IUIOCKOCTEHN. PackparmBanue
MTOCTPOCHHBIX CEYEHHUM pa3HbIMU LIBETaMU

MeTon cie10B ISl MOCTPOEHUS CEUEHUIN
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MerTopa cie1oB Ui HOCTPOCHHS CEUECHUH.
CaolicTBa niepece4eHn MPSIMBIX U
IJIOCKOCTEN

Meton cie10B 115 IOCTPOEHUS CEUECHUM.
CaolicTBa niepece4eHni MpsIMbIX U
IIJI0CKOCTER

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YEepPTEKEW U 3alUCh 111aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o Tpém ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MOCTPOCHHUS

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3znanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOCHHUS

IToBrOpenue mianumerpun: Teopema o
MIPONOPLHOHANIbHBIX oTpe3kax. [logo0Oue
TPEYTroJbHUKOB

[ToBrOpenue mianumetpun: Teopema
Menenas. PacdeTsl B ceueHHIX Ha
BBIHOCHBIX yepTexax. Mcropus pazButus
IUTAHUMETPUU U CTEPEOMETPHUH
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KonrponsHas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoOe pacnonoxeHue npsiMpIx B
npoctpancTse. CKpenBaronmecs
npsmble. [Ipu3Haky ckpermuBaromuxcs
npsambIx. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CyIlIeCTBOBAaHUU U
€AMHCTBEHHOCTH NIPSIMOM MapaljieIbHON
JTAHHOW MPSIMOM, IPOXOJALIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAIEH HAa TaHHOU
npsMoi. Jlemma o nepecedeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTBIO

[apannensHOCTB Tpex MpsiMbIX. Teopema o
TpEX MapauieibHbIX NpsAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSAMBIX

[TapannenbHoe MPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA MapaJlIeIbHOTO
npoektupoBanus. U300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKINUN

[lenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJIICHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3asauu Ha JOKa3aTeNbCTBO U
HCCIIEI0BaHUE, CBSA3aHHbIE C
PacCIOJI0KEHUEM MPSAMBIX B IPOCTPAHCTBE
[ToHsATHA: MapaIeIbHOCTD IPSAMON U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajIeIbHOCTH MPSIMON U TJIOCKOCTH.
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CaolicTBa napauieaIbHOCTU IPSIMON U
IIJIOCKOCTH

I'eomeTprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajeNbHOCTBIO IPSMBIX M IIIOCKOCTEN
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JaHHYIO NPSIMYIO HA YEPTEXKE U
MapaJJIEIBHOIO Ipyrou npssmon. Pacuér
OTHOLIEHUH

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUISL IOCTPOEHUSI ceYeHUH Ky0a 1
napannenenunena. CBoiicTBa
napasieNenuneaa u IpusMbl

[Tapannensublie muockoctu. [lpuznaku
MapayieIbHOCTH ABYX TUIOCKOCTEH

Teopema 0 napajIenbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASALIEH
yepes TOUKY, HE MPUHAIJICKAILY IO JaHHOU
TUIOCKOCTH U CIICACTBUS U3 HEE

CaolicTBa napasuleabHbIX INIOCKOCTEN: O
napalICJIbHOCTH NPSAMBIX IEPCCCUCHUA
NP IEPECEYCHUHN IBYX NapaJUIEIbHBIX
IIJIOCKOCTEMN TPEThen

CBoiicTBa napanieNnbHbIX MJI0CKOCTEN: 00
OTpe3Kax MapajieNbHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEKAY MapaylieTbHbIMU
IJIOCKOCTSIMU; O [IEPECEUEHUU MPSIMOIL ¢
JBYMsI apaJlIeIbHBIMU MJIOCKOCTSIMU
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[ToBropenue: Teopema [lugaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

CaoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO
napasuiesienumnesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSIMOYTOJIBHOM I1apaJuleIICIIUIIe e

[TepieHAMKYIAPHOCTD MPAMOUN 1
mwiockocTu. [Ipu3Hak
MEePIEeHIUKYIISIPHOCTH MIPSIMOM U
MJIOCKOCTH

[TepieHAMKYIAPHOCTD MPAMOUN 1
mnockoctH. [Ipuznak
MEePIEeHIUKYISIPHOCTH MIPSIMOM U
TJI0CKOCTH

Teopema 0 CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEeHIUKYISIPHOM K IMITOCKOCTH

[ImockocTH M nepeHIUKYJIIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKaX
[lepnenauKyIsip 1 HAKIOHHASI.
ITocTpoeHue nepneHuKysipa u3 TOUYKH Ha
IPSMYIO

[IepnieHAuKyIsAp ¥ HAKIOHHAS.
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[TocTpoeHne neprneHAuKyIsIpa U3 TOYKU Ha
MPSIMYIO

Teopema o TpEx mepneHaAnKyIIpax
(mpsiMas 1 oOpaTHas)

Teopema o0 TpEX nepHeHANKYISIPAX
(npsiMas u oOpartHas)

VYros MexXay CKpeIUBatOIUMUCS
TPSIMBIMH

[Touck neprneHaANKYISPHBIX NPSIMBIX C
MIOMOILBIO EPHEHANKYJIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceyenwuii kyoa, MPU3MBI,
MIPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
[TocTpoenue ceyenwuii kyoa, MPU3MBI,

HpaBHHBHOﬁ nrupaMubl C IOMOIIBIO
OpTOFOHaHBHOﬁ IIpOCKI NN

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0CKOCTHU. [IitockocTn
CUMMETPUN B MHOTOTPaHHHUKAX

[Ipu3Hak nepneHANKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUH
[IpaBuipHbIE MHOTOTPaHHUKU. Pacuér
pPacCTOSHUM OT TOYKHU 0 IJIOCKOCTH
[IpaBuabHbIE MHOTOTPAHHUKH. Pacuér
PacCTOSHUMN OT TOYKH [0 IIIOCKOCTH

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:
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CUMMETpHUs, CABUT TOYKH I10
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON IPsIMOH,
W3MEHEHUE PACCTOSTHUMA

KonTponbhas pabora "B3aumuoe
pacmoJIOkKEHNUE MPSIMBIX U MNIOCKOCTEN B
npoctpaHctae"

IToBTOpEHME: Yoy MeX1y NPAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

[ToBTOpEHME: yrom Mex Iy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckne METOAbI BEIYUCICHUS
yTia MEKIY MPSIMBIMA B MHOTOTpaHHHUKAX
JIByrpanubliii yroja. CBOMCTBO JIMHEHHBIX
YTJIOB IByTPaHHOTO yTia

[lepnenaukynsipasie maockocTu. CBONCTBA

B3aUMHO IEPIECHANKYJISIPHBIX INIOCKOCTEN

[Ipu3Hak nepnesIuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOM
IepecedyeHus ABYX IJIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

[IpssMOYyTOIBHBIN MapajuIeNenuIe; Kyo0;
W3MEpeHUsl, CBOMCTBA MPSIMOYTOIBHOTO
napasienenuneaa

Teopema 0 qMaroHanu NpSAMOYTrOJIbBHOTO
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napaJurejacnuneaa u CJICACTBUC U3 Hee

CrepeoMeTrpuueckre U NpUKIaIHbIE
3a/1a4yM, CBSI3aHHBIE CO B3aUMHBIM
PacONOKEHUEM MPAMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpPEITMBAIOIINECS MPSMBIE,
napajuieNbHbIE TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

[Tapa napajienbHbIX IJIOCKOCTEW HA
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEKy CKPEIMBAIOIUMHUCS NPSIMBIMHA B
MIPOCTBIX CUTYALMIX

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

Brrunciienue paccToOSHUN MEXITY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMU C
MTOMOIIBIO IEPIIEHIUKYIIPHON MIIOCKOCTH

TpéxrpaHHslid yroj, HEPaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TE€OPEMbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPaHHOTO yIiia

DeMeHTHI ChepruIecKoil reOMeTpUH:
reoJIe3NYEeCKue JINHUU Ha 3emiie
Konrponsnas padora "Yrisl u
paccrosiHus"

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
U €ro 3J€MEHTHI"

[Inpamua. Buael nupamun. [IpaBuneHas
nupamuia
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[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

[Ipsimoit napamienenumnen,
MPSIMOYTOJIBHBIN Mapajuiefenunes, Kyo

Beinykiibie MHOrorpanHuku. Teopema
Ditnepa

Beinykiible MHOrorpaHHuku. Teopema

Olinepa. IIpaBuibHBIE U NOTYNPaBUIIbHBIE

MHOTOT'paHHUKU
KonTponbnas padora "MHuororpaHHuKu"

[TonsiTHe BEKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CyMmMa BEKTOpOB

Pa3HocTh BEKTOPOB

[IpaBuio nmapasenenumnena
YMHOXEHHE BEKTOpa Ha YUCIIO

Paznoxenue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOU
IIJIOCKOCTH

CKaJ'IprHOG IMMPOU3BCACHUC

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[IpocrTeiimune 3agaun ¢ BEKTOpaMU
[Ipocreiiine 3a1a4u ¢ BEKTOpaMU
[IpocrTeiimune 3agaun ¢ BEKTOpaMU
[Ipocreiiine 3a1a4u ¢ BEKTOpaMU

O0001IeHYE U CUCTEMATU3ALINS 3HAHUM

—_—

—_— e e



99 O06001IeHre U CUCTEMAaTU3aIUs 3HAHUHA 1
100 HroroBas koHTpoIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0001IeHre U cCUCTEMaTU3ALINS 3HAHUI 1
OBILEE KOJIMYECTBO YACOB I10 102

I[TPO'PAMME



11 KITACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl BekTopa

Ha IJIOCKOCTH U B MPOCTpaHCTBE"

[ToBTOpenue tems! "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue Tembl "Berancienue yria
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpeHue Tems! "YpaBHeHHE MPSIMOI,
MPOXOJIAIIEH Yepe3 B TOUKH"
YpaBHEHHE NIOCKOCTH, HOpMaJlb,

YpaBHEHHE IUIOCKOCTH B OTPE3KaX

VYpaBHeHUeE MI0CKOCTH, HOPMAJIb,
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JInHelHbIE HEPAaBEHCTBA, TUHEUHOE
IIPOrpaMMUPOBaHUE

JIvHeitHbIe HEpaBEHCTBA, TUHEMHOE
IpOrpaMMHUpPOBaHKE

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXIy NPSMBIMUA B MHOI'OTPaHHUKAX

AHanuTHyeckne MCTOJbI pacqéTa yria
MCKAY IIOCKOCTAMU B MHOTOT'paHHUKAX

®dopmysia pacCTOSIHUS OT TOUKH J10

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl
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20
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22
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IJIOCKOCTHU B KOOPpAHUHATAX

Haxoxnenve paccTosiHUM OT TOYKH 10
MJIOCKOCTH B KyOe

HaxoxneHnue paccTossHUN OT TOYKHU 110
IJIOCKOCTH B MPABWJIBHOW NMUPaMUJIE

KontponbHas pabota "AHanutuyeckas
reoMeTpus"

Ceuenns MHOI'OIPAaHHUKOB: CTAaHAAPTHBIC
MHOI'OI'paHHUKHA

Ceuenus MHOT'OIpaHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTAHIAPTHBIC
IJIOCKOCTH, NIEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

[TapannenbHble MPsIMbIE U TNIOCKOCTHU:
napajuleNbHble CEUCHUS

[TapayenpHble PAMBIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI

HapannenLHLIe MMpAMBIC U TTIJIIOCKOCTH:
YTJIBI MEXKAY CKPCHINBAIOIIUMHUCH
MMpAMBbIMHA

[leprieHquKyIsIpHBIE MIPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPICHIUKYISPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

[leprieHquKyIsIpHBIE MIPSIMbIE U
IUIOCKOCTH: TEOpEMa O TpeX
HEePIEeHIUKYIIpax

[IepnieHauKyIsIpHBIE IPSMBIE U
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29

30

31

32

33

34

IIJIOCKOCTHU: BBIYUCJIICHHUA AJIMH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, ()OPMYJIbI JIJIs
ioniaiel, cooopakeHus moaoous

[ToBTOpenue: mnomanu
MHOTOYTOJBHUKOB, (DOPMYIIBI 115
IO EH, COOOpaKEHUS MOI00US

[ToBTOpenue: mnomanu
MHOTOYTOJIEHUKOB, (POPMYJIBI JIJIst
TIoIIa e, cooOpakeHUs 1Mo 100us

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IJIOIA U TTOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKEHUS TTOJ00uS

[Tnomaau ceyeHuit MHOrOrpaHHUKOB:
IUTIOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs: OO0
KonTtponbhas padora "[loBTopenue:
MHOTI'OI'PaHHHUKH, CEUEHHUSI
MHOTOI'PAaHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaiesienumne1a

3amaun 00 yaABOEHUH Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia
CrepeoMeTpHUeCKHUE 3a/1a41, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajenenumnesa

HpI/IKJ'IaI[HI)IG 3aJa4M, CBA3aHHBIC C
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42

43

44

45

46

BBIUHCJICHHEM 00BEMA MpsAMOYTOJIBHOT'O
napajjejacnuicaa

O0BEM TIPSIMON PU3MBI

CrepeoMeTpuueCcKHE 3a/1a4M, CBA3aHHbIE C
BBIYUCIICHIEM 00BEMOB TIPSMOM TTPHU3MBI

[IpuknagHbie 3a/1a4H, CBSI3aHHBIC C
00BEMOM MPSIMON TPU3MBI

Beruuciienne 00EMOB Tell C ITOMOIIIBIO
onpenenéuHoro uHaTerpanga. Oobém
HAKJIOHHOH MPU3MBI

Brruncnenue 00bEMOB TEJI ¢ ITOMOIILIO
onpenenéHHoro uaTerpanga. Oobém
APaMU/IbI

dopmyna 00béMa nupamuiel. OTHOIIEHUE
00BEMOB MUpPaMUJI ¢ OOIINM YTIIOM
®opmyna o0bEMa nmupamuabl. OTHOIICHHE
00BEMOB MUpaMUJ ¢ OOILIUM YTIIOM
CrepeomMeTprUeCcKUe 3a/1auu, CBI3aHHBIC C
00bEMaMH HAKJIOHHOW MTPU3MBI
CrepeoMeTpuuecKue 3a/1auu, CBA3aHHBIE C

o0BEMamMu HpaMUIBI

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI
[Tpumenenne 00bEMOB. Brruncnenue
pacCTOsHUA JI0 TUIOCKOCTH
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KonrtponsHas padora "O0beM
MHOTOrpaHHHKaA"

[MunuHapryYeckas MOBEPXHOCTb,
o0pasyroliye HUINHAPHYECKOM
MIOBEPXHOCTHU

Hunuaap. [pssMoit KpyroBor HUIHMHAP.
[Tnomane MOBEpXHOCTH LWJIMHAPA
Konnueckast moBepxHOCTh, 00pasyromiue
KOHHYECKOU MoBepXHOCTUH. KoHyC
Ceuenue KoHyca IIIOCKOCTBIO,
NapajuIeIbHON MIJIOCKOCTH OCHOBaHUS
VYceuénnslii koHyc. M300paxeHne
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYCa

[Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpuuecKue 3a1auu Ha
JIOKa3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEUYECHUI WIMHIPA, KOHYCa

CrepeomeTpuuecKkue 3aj1auu Ha
JTIOKA3aTeJIbCTBO U BHIYUCIICHHE,
MMOCTPOEHUEM CEUEHUM LIUIIMH]IPA, KOHyCa

HpI/IKHaI[HLIe 3aJa4M, CBA3aHHBIC C
NUWIMHAPOM

[Ipuknagaeie 3a1a4m, CBSI3aHHBIE C
MAIUHAPOM

Cdepa u map
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[epeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By 1 m300pakenue mapa

[Tepeceuenue cheps! U mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bu 1 n306pakenue mapa

VYpaBuenune chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckue 3a1auu Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEepoi U mapom,
MOCTPOEHUEM UX CEUEHHU IIIOCKOCThIO

CrepeomMeTpUUECKHE 3a/1a4u Ha
JI0KA3aTeJIbCTBO U BLIYMCIIEHHE,
CBsI3aHHBIE CO chepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO
[Ipuknagaeie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH,
BBIYHCJICHUSI B OKPY>KHOCTH, CTaHIaPTHBIE
IoI00us

Paznuunbie KOMOMHALINY TEN BPAIICHUS U
MHOTOTPaHHHUKOB

3agaum o TeMe ""Tena u MOBEepXHOCTH
BpauieHus"

3anaun no teme ""Tena U MOBEPXHOCTH
BparnieHus"
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Konrtponsnas padora "Tena u
MOBEPXHOCTH BpaleHus"

O06Beém mumuHapa. Teopema 06 00bEME
NPSIMOTO LIMJIMHAPA

Brrunciienre 00bEMOB TeJ ¢ TIOMOILBIO
onpenenéHHoro uaTerpanga. Oobém
KOHyca

TInowanu OOKOBOM U MTOJIHOMN
MOBEPXHOCTH KOHYyCa

CrepeoMeTpHueCKHE 3a/1a4H, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMOB IMIIMHIPA,
KOHycCa

[Tpuknagasie 3agaun o Teme "OOBbEMBI U
IJIOIIaAN TOBEpXHOCTEN Ten"

O06BEM mapa 1 mapoBOro CEKTOpA.
Teopema 00 00béMe mapa. [lmomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
11apa, apoBOro CerMEHTa U IIapoBOT0
CeKTopa

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 11apa U
rwioaipio ceprl. COOTHOMICHUS MEXIY
IUIOIIA/IIMU NTOBEPXHOCTEN U 00bEMaMHU
MOJO0HBIX TE

[TomoOHBIE TeNIa B IPOCTPAHCTBE.
N3menenue 06bE€Ma npu mogo0uu.
CrepeoMeTpHuecKHe 3a/1a4M, CBA3aHHbIE C
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BBIUUCIIEHUEM 00BEMOB TEJ U IUIOLIAJIEN
[IOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX Te"

JIBrokenust mpoctpancTBa. OTOOpakeHusI.
JIBrmokenust u paBeHCTBO (huryp. OOrme
CBOMCTBA JIBUKECHUU

Buapl nBukeHMit: napauiebHbII
MepPeHOC, IEHTpaIbHasi CHMMETPHSI,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
IPSIMOi

[Ipeo6pazoBanust mogodus. [Ipsmas u
cdepa Ditnepa

['eomeTprueckue 3a1a4n Ha IPUMEHEHNE
JBUKEHUS

KonTponpHas padora "BekTops! B
npocTpaHcTae"”

O6o6maromee noproperue 11 mousTHii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTH3aIUs 3HAHUI:
"IlapanaenbHOCTb MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTBe"

Ob6o6maromee moropenue 11 noHsATHi 1
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsI 3HAHUI:
"BexTops! B mpocTpaHcTBe"

O6o6mmaromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—-11
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KJIACCOB, CUCTEMATHU3alUsl 3HAHUI:
"BekTops! B IpocTpaHcTBe"

O6o06matomee moBropeHue 11 moHsaTHii 1
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HaHUI:
"O6beM MHOTOTrpaHHUKa"

O6o06matomee moBTopeHue 11 moHsTHiA 1
MEeTOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTH3aIl1sl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

Ob6o06maromee moBropenue 11 moHATHH 1
METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"ITnomaan MOBEPXHOCTH U OOBEMBI
KpyTJbIX Ten"

O6o06matomee moBropeHue 11 moHsTHii 1
MEeTOJI0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMATHU3AIMs SHAHUMN:
"ITnomaan MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

HroroBast kKoHTpoObHAs paboTa
Hrorosast KoHTpoJbHAS paboTa

[ToBTOpEeHME, 0000IICHNE U
CUCTEMAaTU3alus 3HaHuH

Hcropus pasBuTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHsI CTEPEOMETPHUH KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTUS CTEPEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

102



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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