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IMNOACHHUTEJIBHASA 3AIINCKA

['eomeTpus siBIsieTCS OAHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
o0Opa3oBaHMs, TaKk Kak 00€CleYyMBaeT BO3MOXHOCTb M3yUYEHUS JAUCLHUILIINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W NPEAMETOB T'YMAHMTAPHOIO IMKJIA.
[TockonpKy 0rM4YecKoe MbILIUIEHUE, (POpMHUpPYyEMOE PU U3YUEHUH 00y4arOIIUMUCS
MNOHATUHUHBIX OCHOB TE€OMETPHH, IpPH JOKA3aTeIbCTBE TEOPEM M MOCTPOCHUU
LEMOYKH JIOTHYECKHUX YTBEPKAECHUI NP PEILIEHUH T€OMETPUUYECKUX 3a]a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb TMIOTE3bl HENOCPEACTBEHHO MCIOJIB3YIOTCS IPHU
peILIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YaCTHOCTU (PU3UUECKUX 3a]au.

[lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eometpus» Ha yriayOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CTIOCOOHOCTEN 00yUYalOIMUXCs TPU U3yUEHUU
F€OMETPUU, KaK COCTAaBJIAOMIEH MpeaMeTHo obnactu «Marematuka u
nH(popMaTHKa» yepe3 o0ecreueHrue BO3MOKHOCTH MIPHOOPETCHUS 1 UCITOIh30BaAHUS
Ooee r1yOOKMX reOMETPUUECKUX 3HAHUM U AEUCTBUMN, crieU(UYHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIsl YCHEMIHOTO MPOdecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOTO C
UCI0JIb30BAHUEM MAaTEMAaTHKH.

[TpuopureTHpIMH 33JauyaMu Kypca TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE,
PacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SIBISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPBI H
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYIKAIOIIUM MUPOM;

(dopMHpOBaHHE TMPEACTABICHUS O MPOCTPAHCTBEHHbIX (UIypax Kak o
BOKHEHUIINX MAaTEMATHYECKHX MOJEISAX, MMO3BOJSIIOIMIMX ONKMCHIBATH U H3y4aTh
pa3HbIE SBJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpoBaHHEe ~ yYMEHHMS  BJIAJE€Th  OCHOBHBIMM  MOHSATHUSMHU O
IPOCTPAHCTBEHHBIX (PUTrypaX M HX OCHOBHBIMHU CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyn M yMeHHE UX MPHUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CTIOCOOBI PEIICHNUS 3a/1aY;

dbopMHpoBaHrE YMEHHS paclio3HaBaTh HA YepTekKax, MOACNISIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHUE
MOJIEIIN;

¢opMupoBaHHE TMOHWMAHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOSHUS
MaTeMaTUYeCKUX TEOpHi, (popMHpOBaHME MOHMMAHUS POJIM AKCUOMATUKH IPHU
MPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAJAETh METOJAMHU JOKA3aTelbCTB U aJrOPUTMOB
pEILICHHs], YMEHUS UX IPUMEHATh, TPOBOJIUTH JOKA3aTEIbHbIE PACCYKJICHUS B XO/1€
pELIEHUs] CTEPEOMETPUUYECKHMX 3aJad M 3a74a4 C IMPAKTUYECKUM COIEP/KaHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUYU MAaTEMATUYECKUX YTBEPKJICHUN U POJIM aKCHOMATUKH B IIPOBEACHUU
JNEAYKTUBHBIX PaCCy>KJICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUYHOCTHU MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUU;

dbopmupoBanre (HYHKIIMOHATEHON TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI PAclo3HABaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSL PEANbHBIX CUTyallUid, HCCIEIOBAHUSI TMOCTPOEHHBIX MOJIEEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 xnaccax sBusawoTcs: «lIpsiMble W MIOCKOCTM B  MNPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP)KAaTEIbHBIM JUHHUSAM Y4e€OHOro Kypca, a
(GopMHpOBaHHE JIOTMYECKMX YMEHHMI  pacmpelnensieTcss He TOJBKO IO
COJIep KaTeNIbHBIM JIMHUSIM, HO | 10 TogaMm oOyuenus. Cojaepkanue oOpa3oBaHws,
COOTBETCTBYIOIIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanbHoil padoueit
IpOrpamMMbl, paclpeleaEHHbIM IO TojaaM OOy4eHHs, CTPYKTypHUpPOBAHO TaKUM
o0pa3oM, 4yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCAaM 00ydaroIuecs
oOpaliaquch HEOJHOKpPATHO. OTO  MO3BOJIIET  OPraHM30BaTh  OBJAJCHHE
reOMETPUYECKUMU MOHATHUAMH U HABBIKAMU MOCJIEIOBATEIHHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM MPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOIUXCs, pACIIUPS U YIIIyOJIsis
e€, 00pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb ycnmoBus s auddepeHnmandu  00ydeHHs, TOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMM, oOO€CleuuTh YIiyOJEHHOE
U3YYEHUE T€OMETPHUH KaK COCTaBJsIoIIEH yueOHoro npeamera «MaTtemaTukay;

NOJATOTOBUTH OOYYaIOIIMXCA K MPOAODKEHUI0 H3YYEHUST MAaTE€MaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01mM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 yaca (3 gaca B Heneno), B 11 kinacce — 102
yaca (3 yaca B HeZIeN0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosio)keHue MNpsIMBIX B IMPOCTPAHCTBE: IMEPECEKAOIIUecs,
napajuielibHble W CKpellMBarolmuecss mnpsmble. [Ipu3Haku CKpemuMBarOIIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: NapajuIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
U 1iockocTd. [lapamienbHoe W LIEHTpallbHOE MPOEKTUPOBAHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeNbHOIO MpoekTupoBanus. W3o0paxenue
buryp B mapasiesbHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yroJ
MEXIy NPSMBIMA B IIPOCTPAaHCTBE. [lapayiepHOCTh TUIOCKOCTEN: MapaJuIeIbHbIE
IJIOCKOCTH, CBOMCTBA MapaJuIeIbHbIX IJIOCKOCTEM. IIpocreimue
MPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapaulelieuIie],
IIOCTPOCHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHINKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIABHBIE W IEPIECHIUKYISIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IIpsAMOU
MIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 710 MJIOCKOCTH, TPOEKIUS (PUTYPBI HA TUIOCKOCTh. [lepnenanKyIsspHOCTh
IJIOCKOCTEMN: MPU3HAK MEPHEHIUKYISIPHOCTU JIBYX IUIOCKOCTEWU. Teopema o Tpéx
NEPIECHINKYJISPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSAMOW M IUJIOCKOCTBIO, ABYIPAHHBIN
yIOJI, JIMHEWHBIW yroJl ABYI'PAHHOIO yriya. TpEXTpaHHbI U MHOTOI'PaHHbIE YIJIbI.
CBOICTBA IJIOCKHUX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKUX U ABYIPAHHBIX
YTJIOB TPEXTPAHHOTO yIu1a. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOTO yTJIA.

MHororpaHHuKHU

Buapel MHOrorpaHHMKoOB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBasl U MOJHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN MapaJJIEIEIUNE U €r0 cBoicTBa. KpaTuaiiine
MyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronpHas nupaMmu/ia, MpaBUIbHAS U yceuEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEW NpPaBUIBLHOM NUPAMUJIBIL.
[IpaBriIbHBIE MHOTOTPDAHHUKH: NpPABWUJIbHAs INpPHU3Ma W IPAaBWIbHAS NUPaMHUJA,



IpaBWIbHAs TPEYroJbHas MUPAMU/JIA U IPaBUIIbHBIN TETpasap, KyO. Ilpencrasienue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOJAECKA3AP U UKOCABP.

BrluncneHue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaid, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOU IPHU3MBI,
IUIOIIA{b OCHOBAHMIA, TE€OpEeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOii mpu3Mel. [1nomans
OOKOBOI TMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPAMUIBI, TEOpeMa O
IJIOIIA/IA YCEUYEHHOW MUPAMHUIBI.

CummeTpuss B NPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABWIBHBIX
MHOT'OTPpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUsS IPaBUIBHOU
MAPaAMHU/IBI.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIECHHBIE MW  IMPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpAMU: CIO0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucino. CBOMCTBA CIOKEHHSI BEKTOpOB. CBOMCTBAa YMHOKEHHUSI BEKTOPAa Ha YHCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3JIOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTel Bektopa. CBs3b MEXIAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMUA TOYEK. YTOJN MeXIy BekTopamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[ToHsTHA: WIMHIpPUYECKAss [OBEPXHOCTb, KOHWYECKas IOBEPXHOCTD,
cepuyeckas TMOBEPXHOCTb, OOpasyromue moBepxHocTed. Tema BpaleHUs:
WINHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTeiabHas IMIIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalleHHs Ha
miockocTu. Pa3BépTka nunnHapa u konyca. Cummerpus chepsl U mapa.

O0béM. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
IpsIMOYTOJIBHOTO Mapajuliesienunena v cieactsus u3 He€. OObEM mnpsMol U
HAKJIOHHOM MpU3MBbI, IWINHAPA, TUPaMUJIbl U KoHyca. OOBEM IIapa U MIapOBOTO
CerMeHTa.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
IWIMHApP, ONHCaHHas oOKojJo IpunHapa. llepeceyenune cdepsl u mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbro. [loHsSTHE MHOTrOrpaHHUKA,
OMKMCAHHOIO OKOJIO cepbl, cdepbl, BIMCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIleHUS.



[Tnomane MoBEpXHOCTH LMWIMHJIpA, KOHycCa, IJIOWAAb cepbl U €€ yacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3agau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

[IocTpoeHune ceuyeHnii MHOIOTPAaHHHUKOB M TEJ BPALIEHUA: CEYEHUs UINHAPA
(mapaJyieIbHO YW MEPIEeHANKYISIPHO OCH), CEUYEeHHS KOHyca (mapaijieiabHble
OCHOBAaHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS 11apa, METObl IIOCTPOCHHUS
CEYEHUM: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEH MIIOCKOCTH.

BekTopbl U KOOPANMHATHI B POCTPAHCTBE

Bekropsl B mpocTpaHcTBe. Oniepaunu HaJ BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. lIpsMoyronpHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BekTopa. PasmoxkeHue BekTOopa IO
0azucy. KoopanHaTHO-BEKTOPHBII METOJ IPHU PELIEHUU T€OMETPUUECKUX 3a]ad.

JIBHKeHNsI B IPOCTPAHCTBE

JBrxenus: mpoctpancTBa. OtoOpakenus. JIBUXKeHUST U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBIWKEHUH. Buabl JBMWXKEHUN: TapauieNbHBIA TEpPEHOC,
LEHTpaJbHasl CHMMETPHUS, 3€pKAJIbHAsA CUMMETPHs, IOBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUN 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMaTUUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUU, MPOLEIYP
rpaXJaHcKoro  oOmiectBa  (BBIOOpPBI,  OMpPOCBI U JIPYyroe), yMEHHe
B3aHMOJICMCTBOBATh C COLUMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUH C WX
GYHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCcKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHUS K
IIPOLJIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTHX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX LIEHHOCTEH POCCUICKOIro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IMOBEAECHUS, CBSI3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKU U AEATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyILIErO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAsg A3CTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIECHUM, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
UHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIIEHUE K
CBOEMY 37I0POBBIO (37I0POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTIIbIXa, PEryisipHas ¢pu3nuecKasi akTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHOM JIESITEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE LIEHHOCTU TPYAOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NIPWIOKCHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccur W pealn30BbIBATH COOCTBEHHBIEC JKU3HEHHBIC TIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEH IKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HANpaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

chOpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COLIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIUATBHOMN
Cpellbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TMPUMEHEHHE MAaTEeMAaTUYeCKHX 3HaHMM JUIsl pelieHus 3afad B 00JacTu
OKpYJ)Karolel cpelbl, IJIAaHUPOBAHUE IIOCTYNKOB W OILEHKU HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPY>KAIOIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKOU
HayKH Kak cpepbl 4eIOBEUECKOHN AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pPa3BUTHS IMBWIN3ALMY, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MaTeMaTU4YeCKOU
KYyJbTYPOU KaK CpEJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH NPOECKTHYIO
U UCCJIEIOBATEIBCKYIO IEATEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBUs:

BBISIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKM MATEeMaTUUYECKHUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTnpeieNICHUs] TIOHITUH, YCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATh U  MPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC M OTPUIIATEIIbHBIC, CIMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JIeJIaTh BBIBOABI C WCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIOUECHUI, YMO3aKIFOUEHUH 10 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PELIEHUs, BRLIOUpPATh HAanOOJIee MOIXOANTUN C YIETOM CaMOCTOSTEIIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00beKTa, SBIICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSIMU, POIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJABI IO pPe3yJibTaTaM
IPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUSA, OLEHHUBaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIpollecca, a TakKe BbIJIBUTATH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITh AeUIUTH MHPOPMAIIMHU, NAHHBIX, HEOOXOJUMBIX NJisi OTBETA HA
BOIIPOC U JIJI pPEUICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAITUIO Pa3TIUYHBIX BUIOB U (hOpM
MpeCTaBIICHHUS;

CTPYKTYpHUpPOBaTh MH(OpMAIMIO, MPEACTABIATh €€ B PA3IUYHBIX (Popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaAEKHOCTD uH(bOpMaIIH o CaMOCTOATENILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPUHUMAThL U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJAy peEUIeHUs 3a/ayu,
KOMMEHTHUPOBATh MOJIYUYCHHBIN Pe3yJbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKITaeMON TEMBI,
npoOJieMbl, pelIaeMo 3ajauyu, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C YUYE€TOM 3ajad
MPE3EHTAIMN U 0OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:



COCTaBIIAThH IJIaH, AJITOPUTM PEIIEHUS 3a]1ayH, BHIOUPATh CIIOCOO PEIICHHS C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbI HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TMO3HABATEJIbHOM  pediiekcMd Kak  OCO3HaHUSA
COBEPIIAEMBbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJECTh
croco0amMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelieHUs
MaTEMaTHYE€CKOM 3a/1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU 3a7auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LI U YCIOBUSIM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJIUTh OIIHUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MIOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThl mMpU pelIeHUH Y4YeOHBbIX 3ajay, NPUHUMATHh I€Ib COBMECTHOM
JEATEeNIbHOCTH, IUJIAHUPOBATH OPraHU3aIMI0 COBMECTHOW pabOThl, pacrpeneisTh
BUJIBI pa0OT, IOrOBapUBaThCs, 00CYKAATh MPOLECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHUX JIIOJICH;

y4aCTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykacHUS, 0OMEH MHEHHIA,
«MO3TOBBIC ITYPMbID» U UHBIE), BBHITIOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICHUCTBUS C IPYTUMHU YWi€HAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIA/a
B O0OmUHA TPOAYKT TO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aHMOJICHCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaronuicsi Hay4uTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUM TIPU
pelIeHUH 3a1a4 U MPOBEICHUN MAaTEMATUUYECKUX PACCyKICHUM;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX NPHU PELICHHUU
r€OMETPUYECKUX 3a/1a4;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpHUPOBATH TOHSATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B IPOCTPAHCTBE, MEXAY NOPSIMOMl U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C MHOTOI'PaHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (MpU3Ma,
nupamuza, NpsSMOYToJIbHBIN Mapaienaenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpas  OCHOBAaHMUS IS
KJ1acCu(UKAIUY;

e CBOOOJHO OIEPUPOBATH MOHSATHUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, LHEHTPaJIbHOE U OpTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP HA TNIOCKOCTh, BHIOIHATH U300pakeHust (GUryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3TUYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAAM  MOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
MMpaMuJia), TCOMETPUUYECKUX TEJ C IpUMEHEeHHEM (HOpMYII,

e CBOOOJHO OMEpPUPOBATH MOHATHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb ¥ TJIOCKOCTh CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CHUMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTeMAaTHYECKHX OTHOIICHUH H
Hax0JICHUE TEOMETPUUYECKHUX BETUUYNH, TPUMEHSISI NU3BECTHBIE METO/IBI IPU
pEIICHUH MaTEeMaTUYEeCKUX 3aJlad MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e U3BJIEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH T[OJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEANbHbIE CUTyallUH, MPUMEHATh MU3YUEHHBIE MOHSATUS B
mpoliecce IMOMCKA  pelieHuss MaTeMaTH4ecKu CchopMyJIHpOBaHHOM
npoOJIeMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, almapara aiareOpbl, pelarh MPaKTHUYECKUE 3a/1auu,
CBSI3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4yacTu (pyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca oOyyvaromuiicst Hay4uTCs:



CBOOOJTHO OMEPUPOBATH IMOHATHUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOW U chepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYEeHHUS;

ONEPUPOBATH MOHITUSIMU, CBSI3aHHBIMU C TEJIaMU BpPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Teyna BpamieHus (WIMHAP, KOHYC, cdepa u map) u
OOBSCHATH CIIOCOOBI TIOJTYUESHHS TEJl BPAIlCHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIIONOkKeHUE c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJ BpalleHus,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHHKOB WM TEJI BPAICHHUS,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopmyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOWHAIIUSIMH Tell
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIN B chepy u
OMMCAHHBIA OKOJO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAILICHHUS;

BBIYHCIIATh COOTHOIICHUS MEXKIY IUIOIIAIIMUA TTOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEIN;

n300paxarh u3ydaeMble (UTYpbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCyHKax;

CBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpally HAJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pelaTh reOMETpPUYECKUE 33]Ja4H Ha BRIUKUCIICHUE YTJIOB MEXKI1Y NPSIMBbIMU U
MJIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/Ia MPU PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TOHSTHSIMHU, CBSI3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JABUKCHUM;

BBITIOIHATh HM300paXKEHUSI MHOTOTPAHHUKOB U TEN BpAIlCHHUS TMpHU
napajjieIbHOM  [EpPEHOCE, LEHTPAIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPHH, TIPY TTOBOPOTE BOKPYT MPSIMOM, TpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHHUKOB M TE€J BpAILCHUS: CEUYCHHS LUIMH]IPA
(mapasnienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHUs] KOHyca (MapajlieibHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPIIUHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CJIE0B, METOH
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKA3bIBATh FTEOMETPUUECKUE YTBEPKICHUS,

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIaralliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 33/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmarh 3ajJadyd Ha JIOKa3aTelbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0X/JICHUE T€OMETPUUECKUX BEJINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MMOJYYEHHbIC 3HAHUS HA IPAKTUKE: CPABHUBATDH, aHAIM3UPOBATH
U OLIEHUBAaTh pEAIbHBIE CUTYAllMW, IPUMEHITh HM3YYEHHBIC IOHATHS,
TEOPEMBI, CBOICTBA B IMPOLECCE I[IOMCKA PEIICHUS MaTEeMaTHYECKU
chOpMyIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peabHbIE CUTyallUud Ha
SA3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM
F€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara anreopbl, peniaTh
MPAKTUYECKUE 3aJa4d, CBS3aHHBIE C HAXOXKJICHUEM TIE€OMETPUYECKUX
BEJINYNH,;

UMETh TpeAcTaBiIeHUss 00 OCHOBHBIX dTamax pa3BUTHUSI TE€OMETPUM Kak
COCTaBHOM 4yacTu (PyHIaMEeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCTh IPSIMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHIUKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTl B paccTosiHUA
MHororpaHHuku
BexTops!l B IpocTpaHCcTBE

[ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AITUS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

1 Ananutudeckas reoMeTpusia

[ToBTOpenue, 0600mEeHNE 1
cUCTEeMaTH3aIMs 3HAHUH

3 OO0BEM MHOTOTpaHHUKA
4 Tena BpameHus

[Tnomanu moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

6 JIBrokeHUS
[ToBTOpenue, 0600IEeHNE 1

CUCTEMATH3AaIN 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KosamnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie

Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoTbl padoThI pecypenI

OcHoBHbl€ IpaBUiIa U300paKEHUS HA
1 PHUCYHKE INIOCKOCTH, HapaJUIEIIbHBIX 1
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsTHS cTepeoMeTpur: TOUKa, MpsimMasi,
TUIOCKOCTh, MPOCTpaHcTBO. OCHOBHEIE

2 npaBuiIa N300pakeHUs Ha PUCYHKE 1
IJIOCKOCTH, MapaJUICIIbHBIX IPAMBIX
(OTpE3KOB), cepeMHBI OTPE3Ka

[TonsaTus: nepecekaromuecs MIOCKOCTH,
3 nepeceKaromrecs npsimasi ¥ IIOCKOCTb; 1
HOJIyIPOCTPAHCTBO

[TonsTHS: epecekarouyecs MIOCKOCTH,
4 nepeceKaroIuecs npsimast ¥ II0CKOCTh; 1
HOJIyIPOCTPAHCTBO

MHoTOrpaHHHUKH, N300paKEeHNE
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOLINX 00BEKTOB

MHororpaHHuKH, H300pakeHne

6 MPOCTEUIINX TPOCTPAHCTBEHHBIX (HUTYD, 1
HECYIIECTBYIOIUX 00HEKTOB



10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBbIE
cnenctBus u3 HuX. CrocoObl 3a1aHus
MPSMBIX U IIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IUIOCKOCTEN

N3o0pakenue ceueHuit mupamMusl, Kyoa
U TIPU3MBbI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecedeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N3o0paxenue ceueHU MIpaMubl, Kyoa
Y [IPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pé€bpa. M3obpakeHue nepecedeHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackparnimBaHue MOCTPOCHHBIX CEUCHHM
pa3HBIMHU I[BETAMH

N3o0pakenue ceueHnit mupamMusl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamvBanue moCTPOEHHBIX CEYEHUN
pa3HBIMH LIBETaMU

N3o0pakenue ceueHnit mupamMusl, Kyoa
U TIPU3MBI, KOTOPbIE MPOXOASAT Yepe3 X
pé6pa. N3o0paxeHue nepeceaeHus
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17

18

19

20

MOJTyYEHHBIX TUIOCKOCTEH.
PackpaivBanue nocTpOEHHbBIX CEYEHUN
pa3HbIMU LIBETAMU

Merton crenoB AJis MOCTPOCHUS CEUCHUN

Merton cneioB 1S MOCTPOEHUSL CEUCHU M.
CBoiicTBa niepecevyeHuil MpsIMbIX U
IUIOCKOCTEN

MeTto cies10B J1sl TOCTPOSHUS CeUSHUH.
CBoiicTBa niepecevyeHuil MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha pébpax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceueHuii B mupamMue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEepPTEKEW U 3aIUCh 111aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MOCTPOEHUS
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22

23

24

25

26

27

[ToBTOpenue mianumerpun: Teopema o
POMOPLMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. PacdeTsl B ceUeHUSIX HA
BBIHOCHBIX YepTexax. Fictopust pa3Butus
TJIAHUMETPUH U CTEPEOMETPUH

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnoyioxKeHue IpsMbIX B
npocTtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haky cKkpemuBaronuxcs
npsameIx. [lapamiensHelie npsMbie B
IIPOCTPAHCTBE

Teopema o CyleCTBOBaHUM U
€MHCTBEHHOCTH IIPSIMOM MapaJuIesIbHON
JTAaHHOW MPSIMOM, POXOAALIEH Yepes
TOYKY IPOCTPAHCTBA U HE JIEKALIEH Ha
JTaHHOM mpsimoii. JleMMa o nepeceuyeHnn
MnapajjiCJIbHBIX NPAMBIX ITJIOCKOCTBIO

[TapamienbHOCTB Tpex MpsAMBIX. Teopema
0 TPEX mapajuIeNbHBIX NPsIMBIX. Teopema
0 CKpEUIMBAIOUINXCSA MPSIMBIX

[TapannenbHoOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MAapaJIJIEIILHOTO
npoekTrpoBanus. M3o0paxeHue pa3HbIX
¢Guryp B napajierbHON NPOEKIUU
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29

30

31

32

33

34

35

[lenTpanbHast mpoeKus. YTOII ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXIy MPSMbIMU

3ajgaun Ha TOKa3aTeIbCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacIoJI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

[ToHATHA: MapauIeIbHOCTD IPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapajuIeIbHOCTU MPSIMON U MJIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOU U
IJIOCKOCTH

['eomeTpuueckue 3aa4un Ha BHIYUCIICHHE
1 JI0Ka3aTeJIbCTBO, CBA3aHHEIC C
MapaIeIbHOCTHIO TIPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

[TocTpoenue ceueHus, IPOXOAAIIETO
yepes3 JaHHYI0 IPSIMYI0 Ha 4epTexe U
MapajuiebHOTO JpYyron npsamoi. Pacuér
OTHOIIEHUI

[TapannenbHast npoeKuus, IPUMEHEHUE
JUTSI TIOCTPOCHMSI CEUSHUH Ky0a 1
napasienenunena. CBoncTBa
napajuiejenunea u Npu3mMsl
[TapamnensHble iockoctu. IIpu3Haku

NapajuIeIbHOCTH JBYX IIOCKOCTEH

Teopema o napajyieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE



36

37

38

39

40

41

42

43

MIPUHAJIEKAIYIO TAaHHOW MIIOCKOCTH U
CIEJCTBUS U3 HEE

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX NEPECeUeHuUs
IIPU [IEPECEUEHUH JIBYX MapaljieIbHbIX
MIJIOCKOCTEH TpeThei

CBoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3Kax napauieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXAY apajuleIbHbIMU
IUIOCKOCTSIMU; O IEPECEYEHUH MPSIMOH C
JBYMs NapajyIeJIbHbIMU TNIOCKOCTSIMU

[ToBTopenue: reopema [ludaropa Ha
IUIOCKOCTU

HOBTOpeHI/ICZ TPUTOHOMCTPUS
MMPpAMOYTOJILHOT'O TPCYT'OJIbHUKA

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiesenumne1a

Brruucnenue AjiMH OTPE3KOB B KyOe U
IPSMOYTOJIBHOM TapaJulesIeTuIe/ie

[leprieHANMKYASIPHOCTH MPAMOMN U
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH MPSIMOHN 1
IUIOCKOCTH

IleprieHAMKYIAPHOCTD NPAMOUN U
riockocTy. [IpusHak
NEPIEHANKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH



44

45

46

47

48

49

50

51

52

53

54

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIECH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IJIOCKOCTH

[110CKOCTH ¥ TEPIIEHIUKYISIPHBIE UM
IIPsIMBbIE B MHOTOI'PaHHHUKAX

[ImockocTy U NepneHIUKYJIIIPHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[leprienauKynsap ¥ HaKIOHHASL.
[TocTpoeHue neprneHAnKyIsgpa U3 TOUYKU
Ha MPSIMYIO

[leprieHAMKYIISp U HAKJIOHHAS.
[TocTpoeHne nepneHaAnKyIspa U3 TOUKH
Ha MPSIMYIO

Teopema o TpE€X nmepneHAUKYIApax
(nmpsimast u oOpatHas)

Teopema o Tpéx mepreHaAnKyIIpax
(nmpsimasi u oOpatHas)

VYTom MeXIly CKpeIBaoIInMHCS
TPSMBIMH

[Torick neprneHIUKYISIPHBIX MPAMBIX C
MMOMOUIBIO EPIEHIUKYIISIPHBIX
IUIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[ToctpoeHue ceueHuit Kyda, mpU3MBL,
IIPABWJIBHOM NMUPaMUJIBI C IOMOIIBIO
OPTOTOHAJILHOMW MPOEKIUU
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56

57

58

59

60

61

62

63

64

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
MPAaBUJIBHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU

CumMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETpPHI B MHOTOI'PaHHHUKAX

[Ipu3Hak nepnesauKyISIPHOCTH IPAMOM
U IUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBunbHBIE MHOTOrpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH

[IpaBunpHBIE MHOTOTPaHHUKH. Pacuér
paccTOSHUM OT TOYKHU A0 IUNIOCKOCTH

CrniocoObl 0IyCTUTh NEPIEHANKYIISAPBIL:
CUMMETPHS, CIABUT TOYKH TIO
napajuIeIbHON NPAMON

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonTponbhas pabota "B3aumnoe
pacrojIoKeHUe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

[ToBTOpEHME: yron MexXAay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MPOU3BOJIBLHOM TPEYTrOJIbHHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: YyTOa MEKITY
CKpELIMBAIOIIMMHUCS IPSIMBIMU B
MIPOCTPAHCTBE
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66

67

68

69

70

71

72

73

['eomeTpryeckue METObl BEIUNCICHUS
yTia MEeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

JIByrpansbiii yroia. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria

[lepnenauKyJIIpHBIE INIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHINKYJISIPHBIX
IUIOCKOCTEN

[Ipu3nHak nepneHauKyIsIpHOCTH
IJIOCKOCTEH; TeOpeEMa O MPpSMOK
[IEPECEUYCHMUS IBYX IUIOCKOCTEH
NEPIEHANKYISIPHBIX TPEThEH IIIOCKOCTH

[TpstmoyTONBbHBIN Napaienenunes; Kyo;
M3MEPEHHUs], CBOMCTBA MPSIMOYTOJILHOTO
napasuieNienumne1a

Teopema 0 AMaroHanu NpSAMOYTOJIBHOTO
napajiesienunesa u ciecTBue u3 Heé

CrepeomMeTpuieCcKre U PUKIIaHbIC
3a7]a4¥, CBA3aHHbBIEC CO B3aUMHBIM
pacmnoIOKEHUEM TIPSIMBIX U TIIOCKOCTH

HOBTOpeHI/IGI CKPCIIUBAIOIIHCCA
MMpAMBbIC, TAPAJIICIIBHBIC TIJIOCKOCTH B
CTaHJAPTHBIX MHOTOT'paHHHUKAaX

Hapa apaJijICJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOIIUXCSA NPAMBIX, PACCTOSHUC
MCKAY CKPCHINBAOIUMHCA MPSIMBIMU B
IMPOCTBIX CUTyalluAX
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76

77

78

79

80

81

82

83

84

85

PaccrossHrE OT TOUKH J0 IIIIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IINIOCKOCTH

Brluucnenue paccTosHUN MEXIY
CKPELIMBAIOIIMMUCS IPSIMBIMU C
IIOMOIIBIO NIEPIIEHIUKYJIIPHON
IUIOCKOCTH

TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs
TpeXrpaHHbIX yriaos. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHHYCOB I TPEXTPAHHOIO yTJIa

DeMeHThI cheprudecKoi reoMeTpuu:
reoJIe3nYEeCKUe JINHUU Ha 3emiie
KoHnTtponbHas padota "Yrib1 u
paccrosiHus"

CucreMatu3anus 3HaHUH
"MHOrOrpaHHuK M €ro 3J1€MEHTHI"
[Iupamupa. Buasl nupamug. IlpaBunbaas
nupamuaa

[Tpuzma. [IpsiMast u HAKIIOHHASI IPU3MBIL.
[IpaBunpHas npuzma

[Ipsamoit napauienenunes,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo
Brinykiibie MHOrOrpasHuku. Teopema
Ditnepa

Brinykiibie MHOrorpannuku. Teopema
Otinepa. IIpaBunpHele 1
MOJIyIIPaBUIIbHbIE MHOTOTPAHHUKHI

KoHnTtponbHas pabora "MHuororpanHuku"



[TousTue BCKTOpa Ha IJIOCKOCTH U B

86 1
NPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3Hocth BekTOpOB 1
89 [TpaBwito mapaienenueaa 1
90 YMHOKEHHE BEKTOpa Ha YNCIIO0 1
Pasnoxenne BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIS)KAIIUX B OTHON 1
TUTOCKOCTH
92 CkayisipHO€ MTPOU3BEICHUE 1
03 Beruuciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1
95 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 1
96 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1
97 [Ipocreiimue 3a1auun ¢ BEKTOpaMu 1
98 O00011IeHME U CUCTEMATH3AIMS 3HAHUN 1
99 O06o0meHne U cucTeMaTru3alus 3HaHUK 1
100 HroroBasi kKoHTpoOIbHAs paboTa 1
101 Hroroas xoHTpoabHas paboTta 1
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



11 KUIACC

Ne
n/n

10

11

Tema ypoka

[ToBTOpenue temsl "KoopauHarsl
BEKTOPA Ha IUNIOCKOCTH U B
npocTpaHcTse”

[ToBTOpenue Temol "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"
[ToBTOpeHue Temsl ""Bprancienne yria
MEXy BEKTOPAMH B IPOCTpaHCTBE"
[ToBTOpEeHue Temb! "YpaBHEHHE MTPSIMOH,
IPOXOJAIIeH yepe3 1Be TOuKu"
YpaBHEHME IIIOCKOCTH, HOPMAJIb,
YpaBHEHHE IUIOCKOCTH B OTPE3Kax
YpaBHEHHE IIITIOCKOCTH, HOPMAJb,
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
BekropHoe npousseneHue

JInHeliHbIe HEPAaBEHCTBA, TMHEUHOE
IPOrpaMMUPOBAHUE

JInneliHble HEPABEHCTBA, JIMHEUHOE
IIPOrPaMMUPOBAHNE

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXy NPSMbIMH B MHOTOI'PaHHUKAX
AHanUTHYECKHE METO/IbI pacuéra yria
MEXy TUNIOCKOCTSIMH B MHOTOTPaHHUKAX

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl
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13

14

15

16

17

18

19

20

21

22

dopmysia pacCTOSIHUS OT TOUKH J10
IUIOCKOCTH B KOOPJIMHATAaX

Haxoxaenne pacCTOSHUN OT TOYKHU 10
MJIOCKOCTH B KyOe

HaxoxnaeHnue paCCTOHHI/Iﬁ OT TOYKH OO
IIJIOCKOCTHU B HpaBHHLHOﬁ IUupamMuzie

KoHTposnbHas pabota "AHamuTH4yecKas
reometpus"

CeueHust MHOIOIPaHHUKOB:
CTaH/apTHbIE MHOTOTPaHHUKH

CeuecHus MHOT'OI'PaHHUKOB: MCTO
CJICA0B

Ceuenuns MHOT'OI'paHHUKOB:
CTaHAAPTHBIC IINIOCKOCTH, IMTEPECCUCHUA
MMPpAMBIX U IUIOCKOCTEH

[TapannenbHbIE TPSAMBIE U TNTIOCKOCTH:
napajyieIbHbIE CEYEHUs

[TapayenpHble NPSAMBIE U INIOCKOCTH:
pacu€T OTHOLIECHHI

HapaJ'IJ'ICJ'IBHBIe MMpAMBIC U IIJIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAIOIIUMHUCH
MMpAMBbIMHA

[leprieHquKyNspHBIE IPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIECHIUKYISIPHBIX TNIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB



23

24

25

26

27

28

29

30

31

32

[lepnenauKynsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIIEHIUKYJIApax
[lepnieHauKyISIpHBIE MIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOI'PAaHHHUKAX

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI IS
TIOIIAJIEH, COOOpaKEHUS MOI00US

[ToBTOpEeHUe: muomanu
MHOTOYTOJTbHUKOB, (JOPMYIIBI JISI
TIoIa e, cooOpakeHus mo100us

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJBHUKOB, (JOPMYIIBI JISI
IoIIaiel, cooopakeHus moaoous

[Tmomaam ceyeHnii MHOTOrPaHHUKOB:
TJIOIIAU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKECHUSI TTIOT00MSI
[Inomanu ceyeHUt MHOTOTPAHHUKOB:
TJIOIIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPAKECHUSI 1O 100MsI
Konrtponsnas padora "[loBTopenue:
MHOTOTPaHHHKH, CCUYCHUS
MHOTOTPaHHUKOB"

O061éM Tena. O6beM NPSIMOYTOJIBHOTO
napaJienenumneaa

3amaun 06 yaBOCHUH Ky0a, O
KBaJpaType Ky0a; 0 TPHUCEKIIUU YTJia
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34

35

36

37

38

39

40

41

42

43

CrepeoMeTrpuueckue 3aauu, CBI3aHHbIE
¢ 00BEMOM MPSIMOYTOJIBHOTO
napasuieNienumne1a

[Ipuknaaneie 3a1a4, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napasuiesenuIena

O0BEM IPSAMON TPU3MBI

CrepeomeTpuyecKue 3a/1auu, CBA3aHHbIC
C BBIYUCIICHHEM 00BEMOB MPSAMOit
IIPU3MBI

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM MPSAMOIA TPU3MBI

Brruucnenue 00EMOB TN € TOMOIIBIO
onpeaenénHoro uarerpaita. O0bpém
HAKJIOHHOM MPU3MBI

Brruncnenue 06bEMOB TeI € TOMOIIBIO
ornpenenénHoro uHTerpana. O0bEM
UpaMuIbl

dopmyiia 00bEMa MUPaMH/IBL.

OtHoeHne 00bEMOB UPAMH]T C
OOIINUM YTJIOM

®dopmyna 00bEMaA TUPAMUIBI.
OTtHotieHre 00beMOB TUPAMU] C
00IINM YTIIOM

CrepeoMeTrpuueckue 3aaul, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHON TPU3MBbI

CrepeoMeTpHUYECKHUE 3a/1auH, CBSI3aHHBIC
¢ 00BEMaMu TUPAMHUIBI
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45

46

47

48

49

50

51

52

53

54

55

[Tpuknagasie 3agaun 1o teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBbI

[Tpuknagasie 3agaun o teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI

[Ipumenenune o0bEMOB. Brruncnenue
paccTosiHUA 10 INIOCKOCTH

KoHnTtponbHas padora "O0bEM
MHOTOTrpaHHHKaA"

[MunuHapuyeckas MOBEPXHOCTb,
00pa3yroIue MWIHHIPHIECKON
MOBEPXHOCTHU

unuuap. [pssMoit KpyroBou HUIUHAD.
[Imomane MOBEpXHOCTH UIMHIPA
Konnueckas noBepxHOCTb, 00pa3yromine
KOHU4YecKol noBepxHocTu. Konyc

CedeHue KOHyca MIOCKOCTHIO,
napajuIeIbHOM MIIOCKOCTH OCHOBaHUS

Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCa

CrepeomeTpuyuecKkue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOEHUEM CEYEHUHN HUINHAPA,
KOHYyca
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57

58

59

60

61

62

63

64

65

66

CrepeoMeTpHUEeCKHE 3a1a91 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
TIOCTPOCHHEM CEYCHUI LIMITUHIIPA,
KOHYCa

[IpuknaaHeie 3a1a4u, CBSI3aHHBIE C
OWJIUHIPOM

HpI/IKJIaI[HbIe 3aJa4u, CBA3aHHBIC C
HNUWIMHAPOM

Cdepa u map

[Tepeceuenue ceps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bun 1 n306paxenue mapa

[Mepeceyenue chepsl u mapa ¢
IockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. Buj 1 M300pakeHue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacreit

Cummetpus cdepsl 1 mapa

CrepeomeTpuueckue 3aj1a4u Ha
JIOKa3aTeIbCTBO M BHIYHUCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoM,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpuueckue 3aj1auu Ha
JIOKA3aTeIbCTBO M BHIYHUCIICHUE,
CBsI3aHHBIE CO CPepoii U MapoMm,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

HpI/IKHaI[HBIe 3aJa4u, CBA3aHHBIC CO
cdepoii u mapom



67

68

69

70

71

72

73

74

75

76

77

[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIE TO00Ms

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA
U MHOI'OI'paHHUKOB

3anauu o teme ""Tena ¥ MOBEPXHOCTH
BpanieHus"

3agaum o Teme ""Tena u mOBEepXHOCTH
BpauieHus"

Kontponbhas padota "Tena u
MTOBEPXHOCTHU BpauieHus"

O6wém nununapa. Teopema 06 00bEME
MMpAMOTo MUJIrnHApa

Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpanga. Oobém
KOHYycCa

ITromaay OOKOBOM M OJHOM
MOBEPXHOCTH KOHYyCa

CrepeomMeTpuUeCcKue 3a/1auu, CBI3aHHBIC
C BBIYHCIIEHUEM 00BEMOB IIWIIMH]IPA,
KOHYycCa

[Ipuknanueie 3anauu mo Teme "OO0bEMBI
U TUIOLIAU OBEpXHOCTeH Ten"

OO0BEM IIapa U IMapoBOTr0 CEKTOPA.

Teopema 06 06béme mapa. [lnomans
cdepsl. CTepeomeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIUHUCIIEHHEM 00HEMOB
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rapa, IapoBoro CerMeHTa U MIapoBOTo
CEeKTOpa

[Ipuknagueie 3agaun o teme "O0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1Iapa U
riomaasio ceppl. CooTHOIIEHUS
MEXy IUIOIIA ISIMH ITOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX TENI

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenune o06bEMa rpu mogo0ouu.
CrepeoMeTpHUeCKHE 3a]Ia4H, CBSI3aHHbBIC
C BBIYMCIECHHEM 00BEMOB TENI U
MJI0IIa/Iel TOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX Te"

JIBHXKEHUS IPOCTPAHCTBA.
OtoOpaxenus. JIBUXKEHUSI U PAaBEHCTBO
¢uryp. OGmmue cBoHCTBa IBUKEHUH

Buapl nBrkeHuid: mapauienbHbIA
HepeHoC, IeHTpalbHas CUMMETPHUS,
3epKajbHas CAMMETpPHUS, ITOBOPOT
BOKPYT NPSIMOU

[TpeoOpa3zoBanus nmonodus. [Ipsmas u
cdepa Ditnepa

I'eomerpuueckue 3agaun Ha
IPUMEHEHHE IBHKCHUS

Konrtponbnas pabora "BekTops! B
npocTpaHcTae”
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O6o06matomee moroperue 11 moHsTHI
¥ MeTO/I0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 3HAHUI:
"[TapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTre"

O6o06matomee moroperue 11 moHsTHi
1 METO/I0B Kypca reometpuun 10-11
KJIACCOB, CUCTEMAaTH3aIHs 3HAHUI:
"BekTops!l B pocTpaHcTe”

O6o0matomee nmoBroperue 11 monHsTHit
¥ MeTO/I0B Kypca reometrpuun 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:
"BekTops! B pocTpaHcTBe"

O6o06matomee moBropenue 11 moHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlHsl 3HAHUI:
"OO6beM MHOTOTpaHHHUKA"

Ob6o6maromee mosropenue 11 nmoHsTuit
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIlNs 3HAHWI1:
"OO6beM MHOTOTpaHHUKA"

O6o6mraroree noproperue 11 moHsTHIA
1 MeTO/I0B Kypca reometrpun 10-11
KJIaCCOB, CUCTEMATH3AIMs 3HAHUMN:
"[Tmomanu MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

O6o6mraroree noproperue 11 moHsTHIA

M METO/I0B Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHsI 3HAHUI:
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"[Tmommany MOBEPXHOCTH U 0OBEMBI
KpyIJibIX Ten"

Hrorosas KoHTpoJIbHAS paboTa
Hrorosasi KOHTpOJIbHAs paboTa

[ToBTOpeHue, 0600IICHUE U
cHucTeMaTu3aluvs 3HaHUI

Hcropus pasBuTHs CTEpPEOMETPUH KaK
HayKHU U €€ POoJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HaYKU U €€ poJib B pPa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH KaK
HaYKU U €€ poJib B pPa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U € poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTUS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUU



COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBuTHs CTEpEeOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU

102 1
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






	block-24100373
	block-24100373
	377026ad-1b08-49d8-82c8-2523f1c36cc2
	70fb4e9c-7df0-4758-87dd-1275c8e6b3a6
	block-24100374
	block-24100374
	04eb6aa7-7a2b-4c78-a285-c233698ad3f6
	block-24100375
	block-24100375
	block-24100378
	block-24100376
	block-24100376
	block-24100377
	block-24100377
	block-24100379

		2023-09-20T22:01:46+0300
	Соколова Галина Михайловна
	Подпись документа




