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['eoMeTpust sBIAETCS OMHUM U3 0A30BBIX KypCOB HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUs, TaK Kak OO0ECHeYMBAET BO3MOXKHOCTb HW3YYEHHUS JUCUUILINH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YUYEHUU
OOy4YarOIIMMUCS TTOHSITUIHBIX OCHOB I€OMETPHUHU, IPHU JI0KA3aTeIbCTBE TEOPEM H
MIOCTPOCHUM LIEMOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr0 LHMKJIA, B YaCTHOCTU
busznueckux 3aaay.

[lenas ocBOeHUs mporpamMmbl yueOHOTo Kypca «I'eomeTpus» Ha yriyOn€éHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CHOCOOHOCTEM 0O0ydYaromuxcsi MNpu
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHON obnacTu «MareMmaTtuka u
uHpopMaTuka»  4yepe3  oOecreuyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHUA U
UCIIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUUECKUX 3HAaHUM W JAeHCTBHIA,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuopureTHBIMM 3a7jauaMu Kypca T€OMETpUM Ha YIUIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclIMpeHne IPEICTABICHNS O T€OMETPUM KaK 4YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE MPEICTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATH U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HAHWE MOHATUIHOIO amnmapara 1o pa3iaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yYMEHUS  BIAJETh  OCHOBHBIMU  MOHATUAMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE HX MPUMEHSTb, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMUpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEkKaxX, MOJEISAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMUpOBaHHE MOHUMAHMUS BO3MOYKHOCTH aKCHOMATHYECKOIO IOCTPOCHHMS
MaTEeMaTUYECKUX TeOpuil, (POpMUpPOBAHME TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
MPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHWE YMEHHUS BIAJETh METOAAMHU JOKAa3aTeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHATh, MPOBOJAUTH J0KAa3aTeIbHBIE PACCYKICHUS B
XO0JI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEJACHUU
JETYKTUBHBIX PACCYXICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX UM  TBOPYECKHUX
COCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHUH, KpUTUYHOCTH MBILUIEHUS, HUHTEpPECA K U3YUEHUIO TEOMETPUU;

¢dopMupoBaHrue (PyHKIIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHON T'€OMETpPUU:
YMEHHsI pacHoO3HaBaTh MPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U



3aKOHOMEPHOCTEH B PEaTbHBIX JKMU3HEHHBIX CUTYalMsIX W TMPU U3YYECHUU NPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIIPETAINN TTOTyUYEHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJIEPKATENbHBIMU JIMHUSIMHU Yy4eOHOro Kypca «l'eomerpusi» B
10-11 «xmaccax sBusroTcs:  «lIpssMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «YMETh OMEPUPOBATH
MNOHATUSAMUY», PEIEBAHTHBIMH T€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydYeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
dbopMupoOBaHHE JIOTUYECKMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSAM, HO U 10 rojgam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIIHAAIBHBIM BOIPOCAM O0yYarolUecs
oOpalianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYCCKUMHU MOHATUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
COOJII0ICHUEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PaCIIUPAs U YriTyOusis
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus g guddepeHnmanuu  00ydeHHs,  MOCTPOEHUS
WHIUBUIYAIbHBIX ~00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yriayOJaéHHOoe
W3y4eHHE TEOMETPHUH KaK COCTABJISAIONIeH yaeOHOro nmpeamera «MareMaTukay;

MOJITOTOBUTH OOYYAIOUMXCA K TPOJODKEHUIO H3YYCHHs] MAaTeMaTUKH C
yaéToM BbIOOpa Oyaymied mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTb MEXKTY
o01uM U ipoeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJnE€HHOM ypOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 102
yaca (3 4aca B HEJIETO).

COJEPXAHUE OBYUYEHUA

10 KUIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHUS ~ CcTepeoMeTpud. Touka, TpsiMasi, IUIOCKOCTD,
npoctpancTBo. IloHATHE 00 aKcMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacronoXeHue TMpsMBIX B MPOCTPAHCTBE: NEPECEKArOLIUECs,
napajuyiejibHble W CKpelmBaromuecss npsmMble. [Ipu3Haku CkpemmBarOmuxcs
npsMbIX. [lapannenbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICIIbHBIC



MpsIMbIE B MPOCTPAHCTBE, NAPAILIETLHOCTh TPEX MPSIMBIX, MAPATIIETBHOCTh MIPSIMOMN
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcHOBHBIE CBOMCTBAa NapaJljIeNbHOTO MpoeKTUpoBaHus. M300paxenue
buryp B mapajyiiesibHOW MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXKy NMPAMBIMU B IMPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: MapalielibHbIC
IJIOCKOCTH, CBOWCTBA IapaJijIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadAp, MapaulesieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh NPSMOM U IUIOCKOCTU: NMEPHEHIUKYISPHBIE TIPSIMbIC B
MIPOCTPAHCTBE, IMPSAMBIE MapajuICIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoronajibHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEH: MPU3HAK  MNEPHEHIUKYISPHOCTA  JIBYX
IocKocTer. TeopeMa o TpEX NMepHEeHINKYJIIIpax.

VYrael B IPOCTPAHCTBE: Yroi MEXAY MHPsIMOM M IUIOCKOCTBIO, JIBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJl IBYTPAHHOrO yria. TpEXTrpaHHbIA 1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBoicTBa IUIOCKHX U
JBYTPaHHBIX YTJOB TPEXTPAaHHOTO Yyria. TeopeMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO yIJa.

MHoOrorpaHHuKHu

Buapl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. lIpmsma: n-yronpHas
npu3Ma, npsiMasi 1 HakJIOHHas MPU3MbI, OOKOBAsl U MOJHAs MOBEPXHOCThH MPU3MBL.
[Tapainenenunen, nOpsSMOYrOJbHBIA — Tapajvieenunes; ©W €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTM MHOrOorpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yroinpHas mnUpamuaa,
npaBuibHas W yceu€HHas mnupamunabl. CBolicTBa pébep W OOKOBBIX TpaHel
NpaBWIbHOW mnupamuibl. [IpaBuiibHble MHOTOTPAHHUKH: MpaBWJIbHAS TpU3Ma H
MpaBWJIbHAs MHpPaMHA, TMPABUIbHASA TPEYroJibHAs MNUpaMHIa W TPaBUIIbHBIN
TeTpa’dap, kyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JNOACKAdP U UKOCADIP.

Boluncienre 5IeMEHTOB MHOTOTPAHHUKOB: péOpa, IWaroHalld, YrJibl.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHON MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomanas OOKOBOM TIOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOM IMHUPAMUIBI,
TEOpEMA O IUIOLIAN YCEUEHHON TUPAMUJIBI.

CumMMmeTpusi B  NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  ITPABHIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsi B TMPaBWIHLHOM MHOTOTPAaHHUKE: CHUMMETPUs
napajuielienuneaa, CUMMETPUS MPaBWIbHBIX MPHU3M, CUMMETpPUS MPaBUIbHOU
MAPaAMHU/IBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[ToHATHs: BEKTOp B NPOCTPAHCTBE, HYJIEBOH BEKTOpP, MJMHA HEHYJIEBOTO
BEKTOpa, BEKTOPHl KOJUIMHEAPHBIE, COHANpPAaBJIECHHbIE W MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOPAMU: CI0KEHUE



U BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yucyo. CBolcTBa cloXkeHHsl BEeKTOpoB. CBOMCTBA YMHOXKEHUS BEKTOpA Ha YHUCIIO.
[ToHsiTue KOMILTaHApPHBIE BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema o pa3jIoKEHUHM BeKTOopa 1O TPEM
HEKOMILJIaHApHBIM ~ BekTopaM. [IpsiMmoyroibHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalspHOe NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHsiTHS: UWIMHAPUYECKAs] TOBEPXHOCTb, KOHUYECKAsl TIOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOpasyromue moBepxHocTe. Tema BpamieHus:
IWINHAP, KOHYC, yCeUYEHHBIM KOHYyC, cdepa, map. BzaummHoe pacnosoxkeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusi Ha TiockocTh. Pa3BépTka mumuHapa U koHyca. Cummerpus chepbl U
mapa.

O0béM. OcHoBHbIE cBolcTBa 00BbEMOB Teil. Teopema 00 o00BEME
MPSMOYTOJIGHOTO Tapajiesienunena u ciaeactBus u3 He€é. OO0bEM mpsMor U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUpaMHIbl U KoHyca. OOBEM I1apa W 1M1apoBOTro
CETMCHTA.

KoMOuHanuy Ten BpamieHWs W MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
IMWJINHAP, OIMHCAaHHAs OKojo mwiauHapa. Ilepecedenne cdepsl W 1mapa C
miockocThio. Kacanue mapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHK WM TEJO
BpaIeHusl.

[T1omans MOBEPXHOCTH HMIWHApPA, KOHYCA, IJIOMmaas cepbl U e€ yacTen.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IIONMIANCH ITOBEPXHOCTEH
noaoOHeIX ¢uryp. IlpeoOpazoBanue momoOus, roMmoretus. Pemienwe 3agady Ha
MJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune cedyeHnii MHOTOTPAHHUKOB M TEJ1 BPAIICHUS: CCUCHUS ITUIHH/IPA
(mapayyienbHO M MEPIEHAUKYJISIPHO OCH), CEUYEeHHs KOHyca (mapajuielibHbIe
OCHOBAHMIO M TIPOXOISAIINE YePE3 BEPIIUHY), CEUCHUS IIapa, METOIbI IIOCTPOCHHUS
CCUCHHI: METOJ CJICIOB, METOJ] BHYTPEHHETO MPOSKTHUPOBAHUS, METO]] IepeHOca
CEKYyLIEH TIIOCKOCTH.

BeKTOpbI H KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omeparuu  Haja  BeKTopamu. BekTopHoe
yMHOXXEeHHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXEHus. IIpsmoyronbHas
cUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTe BekTopa. Paznoskenne BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJlT TPHU PEIICHHH T'€OMETPUUYECKUX
3amad.

JIBUKeHHs] B IPOCTPAHCTBE



JIBmxenus mpoctpancTBa. OroOpaxeHus. J[BMKeHHS W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEepPEeHoC,
LIEHTpaJbHAasl CUMMETpPHS, 3€pKaJibHAs CUMMETPHS, MOBOPOT BOKPYT IPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPUSA» (YIVYBJIEHHBIM YPOBEHbL) HA  YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxnaHcKoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00yJaronerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) IaTPUOTHYECKOE BOCITUTAHNE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJaHCKOW HIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JAYXOBHBIX IIEHHOCTEHW POCCHUICKOTrO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATEIbHOCThIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTHYeCKOe BOCTIMTAHHE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAS JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusznueckoe BocMTaHuE:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHSITh MaTeMaTUYeCKUe 3HaHHUS B
WHTEpecax 3I0pOBOTo M 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:



TOTOBHOCTh K TpYyIy, OCO3HAHWE LIEHHOCTH TPYAOIIOOHs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHONW  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTH4yecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHHUE:

cOPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYypbl, TOHHUMAaHHWE BIIASHHS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOOIeM, OpUEHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILEH CPEeJIbl;

8) HeHHOCTH HAYYHOTO MO3HAHUS

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pa3BUTHUS W 3HAYUMOCTH JUIsl Pa3BUTUS LUBUJIM3AIMU, OBJAJCHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOll KaK CpEICTBOM NO3HAHMS MHPA,
TOTOBHOCTh OCYILECTBIISITh IMPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyeckue qeicTBus:

BBIABJIAITD M XapaKTEPU30BATh CYILIECTBEHHBIC NPU3HAKK MaTEMATUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALUH,
OCHOBaHUS J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBAaTb W  NIPEOOPa3OBBIBATh  CYXIACHUS:
YTBEPAMUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPKIACHUSX, Mpeajaratb KpUTEPUHU AJis
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JleJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITEIILHO J10KA3aTeJIbCTBA MAaTEMATUYECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;



BbIOMpaTh CHoco® pemieHus y4yeOHOM 3amadu (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATENbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM WHCTPYMEHT MO3HAHUSA,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIIEIOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATEIFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOJBI 1O pe3yjbTaTam
NPOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpolEecca, a TaKXKe BBbIIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISIBIIATH Je(UIUTHI MHGOPMAIIMH, TAHHBIX, HEOOXOJAUMBIX JJIs OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BBIOMpPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIOB, aHAJTM3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO PA3IUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh HWH(OPMALINIO, MPEACTABIATh €€ B PasIUYHBIX (Popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHpOpMaIuu () CaMOCTOSITEJIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe AeiCTBUA

OO0wmenne:

BOCHPUHUMATh U POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
HelsiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaxX, JaBaThb IOSICHEHUS IO XONY pELICHUs 3a1auy,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0Jle 00CYXJEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBb,
npoOJemMbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOHMCK
pELIEHUs, COMOCTABIAThL CBOU CYXIEHHUS C CYXXICHUSAMMU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

[IPEICTABIATh PE3YJIbTAThl PEIICHUS 3aJa4d, DKCIIEPUMEHTA, UCCIICIOBaHHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Yy4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM PEILIEHUs 3aJa4l, BEIOUpaTh CIIOCOO pEeUIeHMs C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

BJa/J€Th  HAaBBIKAMU  IIO3HABATENBHOW  pediekcun Kak  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTAaTOB, BIAACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca W pe3yibTara pelieHHs
MaTeMaTUYECKOM 3a4a4H;

IPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIEJIA U YCIOBUAM, OOBSICHITh TPUUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEIBHOCTD:

IIOHMMATh ¥ MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHONW W WHIAUBUIYAIBHON
paboThl TpHU peleHUH Y4eOHBIX 3a4ady, M[PUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYMNIOBBIX (popmax paboTsl (00CyXaAeHHs, OOMEH MHEHHI,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOK 4YacTb pabOTBl H
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYrMMH WICHAMH KOMAaHJIbl, OLIEHUBATH
KaueCTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuics HayquTCst:
CBOOOJTHO OMEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPHUH TPU PEIICHUU
3a]1a4 ¥ MPOBEJICHUN MAaTEMaTHICCKUX PACCYKICHHI;
MPUMEHSATh aKCUOMBI CTEPEOMETPUU M CICACTBUS W3 HUX TP PCEHICHUHU
reOMETPUUYECKUX 3a/1a4;
KJacCU(PUIMPOBAaTh B3aUMHOE  PACIOJIOKECHHE TMPSAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B TIPOCTPAHCTRE;
CBOOOJHO OINEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C YIJIAMH B IPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKITY TIPSIMOM U MIIOCKOCTHIO;
CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIC BHJIBl MHOTOTPAHHHUKOB (MpH3Ma, MHUPAMHUIA,
MPSIMOYTOJIBHBIN TTapaJijIesIeTHIe 1, Ky0);
KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAst OCHOBAHUS ISl KIIACCU(DUKAIINH;



cBOOO/IHO ONEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C CEYEHHEM MHOTOTPAaHHHKOB
IIJIOCKOCTBIO;

BBITIOJIHATD [AapaJUIeIbHOE, LEHTPAIBHOE W OPTOrOHAIBHOE IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATH U300pakeHHs (GUTYpP Ha MIIOCKOCTH;

CTPOUTh CEYEHUS MHOTOTPAaHHUKOB PpA3JIUYHBIMU  METOJAMH, BBINOJHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIYKCIIATh IUIOIIAJM IMOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, MHUPAMHJIA),
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH, LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI;

CBOOOJHO  ONEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JEUCTBUS HAJl BEKTOPaMU;

pelaTh 3a/ladyd Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN U HAXOXKJICHHE
F€OMETPUYECKUX BEJIMYHMH, NPUMEHSAS U3BECTHBIE METOJbl IIPU PEUICHUU
MAaTEMAaTUYECKUX 3a/1a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;
IPUMEHATh  NPOCTEHIINE  MOPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a1a4;
U3BJIEKaTh, MPeoOpa3oBbBIBATH W HMHTEPIPETUPOBATH  HHPOpPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX;

IIPUMEHSTH IIOJIyYEHHbIC 3HAHUSA HA MPAKTUKE: CPaBHUBATh W AHAINM3UPOBATH
peanpHblE CUTyaluud, IPUMEHITh HW3YYEHHBIE IIOHATHS B IPOLECCE TOMCKA
pelIeHUs] MaTeMaTH4ecKh C(HOpPMYJIUPOBAHHOW MpPOOJIEMBbI, MOJEIUPOBATH
peanpHbIE CUTYallMM Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATH IMOCTPOEHHBIE MOJEIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEeM, amnmapara ajareopsbl, pemnaTh
MPAKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEIIUYUH;
UMETh TMPEACTABICHHS] 00 OCHOBHBIX JTalax Pa3BUTHUsI T€OMETPHUH KaK COCTAaBHOMN
4acTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:
CBOOOJHO  OMEpUpOBaTh MOHATUSAMH, CBSI3AHHBIMM C  LWJIMHAPUYECKOH,
KOHUYECKON U CheprUUECKOM MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYUYEHUS;
ONEepUpOBaTh MOHATHUSIMH, CBSI3AHHBIMU C TeJlaMU BpaUICHUS: LUIMHAPOM,
KOHYCOM, c(hepoii U 1mapowm;
pacro3HaBaTh Tejla BpalleHus (LHJIMHIP, KOHYC, cepa U 1map) U OOBSACHATH
CIIOCOOBI MOTYYEHUS TEJ BPALLECHUS;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUKCIISATh BETUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TEJl BpalleHUsi, 00bEMbI U
IUIOIIAN MOBEPXHOCTEW MHOTOIPAHHUKOB U TE€J BPALLIECHUS, TEOMETPUUECKUX TEIl
C MPUMEHEHHEM (POPMYIT;



CBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C KOMOWHAITUSIMH TEJT BPAIICHUS
¥ MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIHMCAHHBIA B cepy U OMHCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAS B MHOTOTPAaHHUK WJIU TEJIO BpallleHHUS;

BBIYHCIIATh COOTHOIICHUS MEXIy IUIOIAJAsIMUA TOBEPXHOCTE U 00bEMamMu
IMOJOOHBIX TENI;

U300pakaTh M3y4yaeMble (PUTYPHI, BBIIOJIHATH (BHIHOCHBIC) IJIOCKHE YEPTEKHU M3
PUCYHKOB TMPOCTHIX OOBEMHBIX (Uryp: BHIl CBEpXy, COOKY, CHM3Y, CTPOUTH
CEUYEHUS TeJl BpaIllCHHUS;

U3BJIEKATh, HMHTEPOPETUPOBATL W  IpeoOpa3oBbIBaTH  HUHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;

pelarb TeOMETPUYECKUE 3aJa4d Ha BBIUHMCICHUE YTIOB MEXAY MOPSIMBIMU H
IJIOCKOCTSIMM, BBIYMCICHHE PACCTOSHUM OT TOYKHM JI0 TUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Ia MIPU PELIECHUU;

CBOOOJTHO OIEPUPOBATH MOHSTHUSIMH, CBSI3aHHBIMU C JIBHDKEHHEM B IIPOCTPAHCTRBE,
3HATh CBOMCTBA JBUKCHUM;

BBITIOJIHATh M300pa)KEHUST MHOTOTPAHHUKOB U TEJ BpAICHUS MPHU MapaieIbHOM
IIEPEHOCE, LEHTPAIBHOW CUMMETPUH, 3€PKAIBHOW CUMMETPHUH, NPHU TOBOPOTE
BOKPYT MpsIMOH, TpeoOpa3oBaHus Moao0us;

CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB U TEJ BpAICHUS: CEYEHUS UWIHUHJIpa
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYECHHs KOHyca (mapajuieibHbIe
OCHOBAHUIO M TIPOXOJSIINE YEPe3 BEPIINHY), CEUCHUS 11apa;

UCIIOJIB30BaTh METOJIbI TIOCTPOCHUSI CEYEHUN: METOJI CJIE/IOB, METOJl BHYTPEHHETO
MPOEKTUPOBAHMS, METO MIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh T€OMETpUYEeCKHue (aKThl IJIsi PElICHUs CTEPEOMETPUYECKUX 3ajad,
MPEANOJIAraloIuX HECKOJIbKO IIAaroB PEIIEHUs, €CIW YCJIOBUS MNPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemaTh 3aJayd Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOILIECHUM M HaXOXICHUE
r€OMETPUYECKUX BEJINYNH;

MPUMEHSITh MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ady;

MPUMEHSTh TMOJyYCHHBIC 3HAHWSA Ha TMPAKTHUKE: CpaBHUBAaTh, aHAIM3UPOBATH U
OIICHUBATh pPEAIbHBIC CHUTYallMH, NPUMEHATh H3YYCHHBIC TOHSATHUS, TEOPEMBI,
CBOMCTBa B TMpOLIECCE IMOUCKA PEIICHUS MaTeMaTH4YeCcKu CHOopMyIMpOBaHHON
npoOJjieMbl, MOJICTUPOBATh peajbHbIE CHUTyallUM Ha S3bIKE TE€OMETPHH,
UCCIIEI0BATh MTOCTPOCHHBIE MOJIETIU C UCIOJIB30BAaHUEM T€OMETPUUYECKUX MOHATHIM
W TEOpeM, ammapara ajreOpbl, perniaTh MNPAKTHUYECKUE 3aJaud, CBS3aHHBIC C
HaX0>XJICHUEM F€OMETPUUECKUX BEJINYMH,;

UMETh TMPEACTABJICHHS] 00 OCHOBHBIX JTalax Pa3BUTHUsI T€OMETPHUH KaK COCTABHOMN
yacTu QyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pas3zaeinos u teM KosmmuecTBo yacos ONEKTPOHHBIE
/1 MpOTrpaMMBbI Bcero | Kontponbenbie | [IpakTuueckue (mmudpoBsie)
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcehl
1 BBeneHue B cTepeoMeTpuio 23 1
2 B3anMHOe pacnoiokeHue NpsSMbIX B 6 1
IPOCTPAHCTBE
3 [TapannensHOCTh IPSIMBIX U 8
IIJIOCKOCTEN B IPOCTPAHCTBE
4 [lepneHUKyYISIPHOCTD NIPSAMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
5) VYTl ¥ paccTOsTHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTops! B IpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE U 5 2
CHUCTEeMaTU3alus 3HAHUI
OBLIEE KOJIMYECTBO YACOB I1O0 102 6 0
[TPOTPAMME
11 KIIACC
Ne HanmenoBanue pas3zaennos u tem KommuecTBo yacos ONEeKTPOHHBIE
n/n IIPOrpaMMBbI Bcero | Konrponeheie | IIpaktnueckue (undpossie)
paboThI paboTsl oOpasoBarebHbIe
pecypcesl
1 AHanuTHueckas reoMeTpHst 15 1
2 [ToBTOpenwue, 060061IeHUE U 15 1
CHUCTeMaTU3alrs 3HaHUI
3 O06BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TET
6 JIBr>xeHus 5 1
7 [ToBTOpeHue, 060061IeHUE 1 17 2
CHUCTeMaTU3alrs 3HaHUI
OBLIEE KOJIMYECTBO YACOB ITO 102 8 0

ITPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

/o

Tema ypoxka

KommgectBo gacos

Bcero

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

Jara
W3y4YeHUs

DJIEKTPOHHBIE
QppoBbIC
oOpa3oBaTebHbIC

pecypesl

OcHoBHbIE TIpaBUIIa
M300paKeHUsS Ha PUCYHKE
TUIOCKOCTH, MapaJuIeIbHbBIX
MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHH:
TOYKa, TpsiMasi, IIOCKOCTb,
npocTpancTBo. OCHOBHBIE
IIpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeaNHBI
OTpe3Ka

Ilonstus:
MepeCceKarImecs
IUIOCKOCTH,
MEPECEKAIOIINECS MPAMAs U
IUIOCKOCT;
MOJYNIPOCTPAHCTBO

ITonsTus:
MepeceKarnmecs
IJIOCKOCTH,
MEepPECEKAONINECS NpIMas U
IIOCKOCTD;
MOJYNPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHre MPOCTENIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOIIUX
00BEKTOB

MHoOrorpaHHukKH,
n300pakeHre MPOCTEUIINX
MPOCTPAHCTBEHHBIX (QUTYD,
HECYLIECTBYIOIINX
00BEKTOB

AXCHOMEI CTCPCOMCTPHUU U
IEPBEBIC CIICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHUU U
IEPBEBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CIIECTBUS U3 HUX.
CriocoObl 3a/1aHus TPSIMBIX




H TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O603HaYeHUS TPSAMBIX U
IIOCKOCTEH

10

N3o0pakeHune ceueHuit
UpaMUIbl, KyOa u
MIPU3MBI, KOTOpBIE
MIPOXOAAT uepe3 ux peodpa.
N3obpaxenue
nepeceueHus MOIyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOCHHBIX CEUECHUN
pa3HBIMH [IBETAMU

11

N3o0pakeHune ceueHuit
MMpaMuJibl, Kyoa u
MIPU3MBI, KOTOPBIE
IIPOXOJAT uepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MoayYEHHBIX
IIJIOCKOCTEH.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETAMHU

12

N300pakeHune ceueHuit
MUpaMuJibl, Kyoa u
IIPU3MBI, KOTOPBIE
MIPOXOJAT uepe3 ux peéopa.
N300pakenue
nepeceueHus MOTyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUEHUH
pa3HBIMU IIBETAMHU

13

N3o6paxenne cedeHuit
MUpaMHJIbl, KyOa 1
MPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.
N300pakenue
nepeceueHus MOITyIeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUEHUI
pa3HBIMHU IIBETAMHU

14

Meton cnenoB A
MOCTPOEHUS CEUCHU U

15

Meron cnenos nis
MOCTPOEHUS CEUCHUH.
CaolicTBa niepeceyeHui
MPSIMBIX U MJIOCKOCTEMN

16

Meton cnenoB mid
MOCTPOEHHUS CCUCHU .




CaolicTBa nepeceyeHui
IPSIMBIX U IIJIOCKOCTEMN

17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péopax.
Coznanue BBIHOCHBIX
YyepTeKel U 3aluch 11aroB
MTOCTPOCHUS

18

[Toctpoenue ceueHuii B
nupamuzie, Kyoe o Tpém
TOYKaM Ha péopax.
Coznanue BBIHOCHBIX
YyepTeKel 1 3aluch 11aroB
MIOCTPOCHUS

19

[Toctpoenue ceueHuii B
nupamuze, Kyoe o Tpém
TOYKaM Ha pEOpax.
Co3znaHue BBIHOCHBIX
YepTeKel U 3aluch 11aroB
MTOCTPOCHUS

20

[Toctpoenue ceuenuii B
nupamuzie, Kyoe no Tpém
TOYKaM Ha péopax.
Co3znanue BBIHOCHBIX
YepTeKel U 3aluch 11aroB
MTOCTPOCHUS

21

IToBTOpEHME
manuMerpun: Teopema o
MPONOPLUUOHAIBHBIX
orpeskax. [lomooue
TPEYrOJIbHUKOB

22

IToBTOpEeHUnE
aHuMerpun: TeopeMa
Menenas. PacueTs B
CEYECHMAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHS IUIAHUMETPUH U
CTEPEOMETPUN

23

KonrtponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3auMHoOe pacnonoxeHnue
MPSIMBIX B POCTPAHCTBE.
CkpenuBaroniecs
npsmele. [Ipu3Hakn
CKpELIUBAOIINXCS
npsaMmbIx. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUHU
Y €JUHCTBEHHOCTH MPSMOi1
MapayieIbHON JaHHOU
PSIMOU, MPOXOIAIIEH




4yepe3 TOUKY IPOCTPAaHCTBA
Y HE JIe)Kalllel Ha TaHHON
npsmoii. Jlemma o
MepeceueHN
MapajuIeIbHbIX MPSAMBIX
IIOCKOCTBIO

26

[TapannensHOCTB TpeX
npsMbIX. Teopema o TpEx
HapajuIesIbHBIX MPSAMBIX.
Teopema o
CKPELIMBAIOIUXCS PSIMBIX

27

[TapannensHoe
MIPOCKTHUPOBAHHUE.
OcHOBHBIE CBOICTBA
napauieIbHOTO
MIPOCKTHPOBAHHSI.
N300paskeHue pa3HbIX
buryp B mapajieIbHON
MIPOCKITUH

28

[lenTpansHas npoeKkuus.
VYron ¢ coHanpaBiIeHHBIMU
CTOpPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amauy Ha 0KA3aTEIbLCTBO
M HCCIIEIOBAHUE,
CBA3AaHHLBIC C
PacrojIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsTHS: MapaIeNnbHOCTh
MPAMOU U TJIOCKOCTH B
npoctpasctse. [Ipusnak
MapaJUIEIbHOCTH MPSIMOU U
mockoctd. CBoiicTBa
MapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIUMCIICHUE U
JI0KA3aTeIbCTBO,
CBSI3aHHBIE C
MapaIETbHOCTHIO TPSIMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

32

[TocTtpoenue ceuenus,
MPOXOJISIIETO Yepe3
JAHHYIO IPSIMYIO Ha
YepTEeXKE U MapauieTbHOTO
Ipyrou npsmou. Pacuér
OTHOIIEHUI

33

[TapannensHas npoekuus,
IIPUMEHEHHE IS
MIOCTPOCHHUS CEYEHUI KyOa
U napajuieIenunesia.




CBoiicTBa
napajieienuneaa u
MTPU3MBI

34

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3naku napamienbHOCTH
JIBYX TJIOCKOCTEH

35

Teopema o
MIapaJUIEIbHOCTH U
€IMHCTBEHHOCTH
IIJIOCKOCTH, MPOXOIALIEN
4yepes TOUKY, HE
IIPUHAUICKALLYIO TAHHOU
IUIOCKOCTH U CIEACTBHS U3
HEeE

36

CaoiicTBa napajuieIbHbIX
IIJIOCKOCTEN: O
MapauIebHOCTH MPSIMBIX
MepECEUCHUS IPH
MepeceyeHn  IByX
napajvieIbHbIX MJIOCKOCTEH
TpeTbeit

37

CaoiicTBa napauienbHbIX
TUIOCKOCTEH: 00 0Tpe3Kax
MapajuIeIbHBIX MPSMBIX,
3aKJTFOUEHHBIX MEXKITY
napaieIbHBIMA
TUIOCKOCTSIMH; O
[IEPECEUECHUH IPSIMOU €
JBYMS TapaJljeIbHbIMU
TUTOCKOCTSIMU

38

IToBTOpEHUE: TEOpEMA
ITugaropa Ha mI0CKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHUSI
IIPSIMOYT'OJIBHOTO
TPEYTOJILHUKA

40

CaoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napajuesenumnena

41

Brruncnenue vH
OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM

napajiesIenune e

42

[lepneHqUKYISAPHOCTD
MPSAIMOM U TNIOCKOCTH.
IIpusnak
MEPIEHUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

43

[lepnenuKyIsIpHOCTH
IIPSIMOM U INIOCKOCTH.
[Ipu3nak

NIEPIEH JUKYIISIPHOCTH




MPSMON U TJIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUU
Y €JUHCTBEHHOCTHU
MPAMOM, MPOXOASIIEN
4yepe3 TOUKY IPOCTPAaHCTBA
U NEPIEHANKYJIAPHOH K
IIJIOCKOCTH

45

Ilnockoctu n
MepIEHIUKYIISIPHBIE UM
HpSIMBIe B MHOFOI‘paHHI/IKaX

46

ITmockoctu u
MepHEHUKYIISIPHBIC UM
MIPSIMbIE B MHOTOTPaHHHUKAX

47

[lepnenpukynsp u
HakJoHHadA. [Toctpoenne
MEPIEHIUKYISIPA U3 TOUKHU

Ha IPsSAMYRO

48

[lepnenpukynsp u
HakJoHHadA. [Toctpoenne
MEPIEHIUKYISIPA U3 TOUKHU

Ha IPsSAMYRO

49

Teopema o Tpéx
MepIeHIuKyIsApax (mpsimast
u oOparHas)

50

Teopema o Tpéx
MepIeHIuKyIsApax (mpsimast
u oOpartHas)

51

Yron mexny
CKPEIIMBAIOIIMMUCS
NPSIMBIMU

52

ITonck nepreHIMKyIpHBIX
MPSIMBIX C TOMOIIBIO
MEPIEHIUKYIAPHBIX
IIOCKOCTEHN

53

OpTtoronaibHoe
MIPOEKTUPOBAHHE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIIBHON
nmupaMuJbl C MIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIIBHOMN
nmupaMubl C IOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

56

Cummertpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[ImockocTu cummeTpuil B
MHOT'OTPAHHUKAX

57

[Ipu3nak
MEPIEHUKYIISIPHOCTH
MIPSIMOM M TUNIOCKOCTH KaK




CJICACTBUC CUMMCTPUU

58

IIpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pacCTOSAHUI OT TOYKH 10
IUIOCKOCTH

59

IIpaBunbpHbIE
MHOTOTpaHHUKH. Pacuér
pacCTOAHUMN OT TOYKH 10
IUIOCKOCTH

60

CrniocoObl OyCTHTH
MePICHIUKYIISPHL:
CUMMETPHUS, CIIBUT TOYKHU
T10 TapajuIeIbHON IPSIMOM

61

CaBur no HenapauienbHON
MPpSAMON, U3MEHEHUE
paccTosHUM

62

KonTponbnas pabota
"B3aumHoe pacrnosioxxeHue
MPSIMBIX U IJIOCKOCTEH B
npocTpaHcTae”

63

IToBTOpEHUE: yroy MexIy
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETpPHUS B
IIPOU3BOJILHOM
TPEyroJIbHUKE, TeopemMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroyi MexIy
CKPEILMBAIOIUMUCS
MPSIMBIMH B IPOCTPAHCTBE

65

I'eomeTpuyeckre METOBI
BBIYMCIICHHS YIJIa MEXKY
IIPSIMBIMU B
MHOT'OIPAHHUKAX

66

JIByrpaHHBIN yrOJI.
CBOICTBO TMHEHHBIX YITIOB

JBYT'PAHHOT'O yIJia

67

[IepnenukynsapHsie
miockoctH. CBoKCTBA
B3aHMMHO
MEepHEH UK YISIPHBIX
IUIOCKOCTEH

68

IIpusnak
MEPIEHUKYISIPHOCTH
IIJIOCKOCTEM; TEOpeMa O
MIPSIMOM IIEPECEUEHNUS IBYX
IJI0CKOCTEN
MEPIEHUKYISIPHBIX
TPEThEN MIIOCKOCTH

69

[IpssMoyTONBHBIM
napasiesenumnes; Kyo;
U3MEPEHMS], CBOMCTBA
IIPSIMOYT'OJIBHOTO




napajjiCjcnuicaa

70

Teopema o nuaroHaIu
MPSAMOYTOJIbHOTO
rapajienenuIensa u
CJIeACTBUE U3 HEe

71

CrepeomeTrpuueckue u
NPUKJIaJHbIC 3a1a4H,
CBA3aHHBIC CO B3aUMHbBIM
PacHoI0KEHHEM NPSIMBIX U
IUIOCKOCTH

72

[ToBTOpEHMeE:
CKpEIIUBAIOIINECS MPSIMbIE,
napajuieNbHbIe MII0CKOCTH
B CTaHAAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXIY
CKPEITUBAIOIIMMHCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsIX

74

PaccrostHue oT TOYKH 110
IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

75

Beruucnenue paccrostHui
MEXy
CKPEIMBAIOIUMUCS
MPSIMBIMU C TIOMOILBIO
NEPIEHIUKYIIAPHOU
IJIOCKOCTH

76

TpéxrpanHslii yrod,
HEpaBEHCTBA JUJIA
TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CHHYCOB JJIs1 TPEXTPAHHOTO

yria

77

DneMeHTHI cPeprudecKoit
T€OMETPHUHU: T€OIC3UICCKIE
JIMHUY Ha 3eMiie

78

KonTponbnas pabota
"Yriel 1 paccTosiHUS"

79

Cucremaru3zanus 3HaHUN
"MHOrorpaHHuK  €ro
JJIEMEHTHI"

80

[Tupamuga. Bunsl
nupamu . [IpaBunbHas
nvpamua

81

[Ipusma. [Ipsmas u
HAaKJIOHHAs [IPU3MBL.




[IpaBuibHas npuzMa

82 | IIpamoii mapasenenuner, 1
MPAMOYTOJIbHBIN
napajuiesienunes, Kyo

83 | Beimykisie 1
MHOI'OIpaHHUKHU. TeopeMa
Ditnepa

84 | Beimykibie 1
MHOTOrpaHHHUKH. Teopema
Diinepa. [IpaBuiibHbIC U
MOJTYTIPABHIILHBIE
MHOTOTPaHHUKH

85 | KonrtposbHas pabora 1
"MHororpanHuku"

86 | IlonsTHe BeKTOpa Ha 1
TUIOCKOCTH H B
MPOCTPAHCTBE

87 | Cymma BEeKTOpOB 1

88 | Pa3HOCTH BEKTOpOB 1

89 | [IpaBuno mapasmienenurena 1

90 | YMHOXEHHE BEKTOpa Ha 1
YHCII0

91 | PaznoxeHue BEKTOpa IO 1
0asucy TpEx BEKTOPOB, HE
JIeXKaIIMX B OJHOU
TUIOCKOCTH

92 | CkansipHOE ITPOU3BEACHUE 1

93 | Beluucienue yria Mexy 1
BEKTOPaMH B ITPOCTPAHCTBE

94 | Tlpocreiimue 3a1a49u C 1
BEKTOpaMH

95 | Ilpocreiimme 3a1a49u C 1
BEKTOpaMH

96 | IIpocreiimme 3a1a49u C 1
BEKTOpaMH

97 | Ilpocreiimue 3a1a49u C 1
BEKTOpaMH

98 | O6obmenne n 1
crcTeMaTHU3alys 3HaHUH

99 | O6obmenne n 1
crcTeMaTH3alys 3HaHUH

100 | MtoroBasi KOHTPOJIbHAS 1
pabota

101 | UtoroBast KOHTPOJIbHAS 1
paborta

102 | O6obmenue u 1
cHCTEMaTH3aInsI 3HaHUH

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KJIACC

/o

Tema ypoxka

KomngecTBo yacos

Bcero

KoHTtposbHbIE
paboThI

IIpakTueckue
paboThI

Jara
W3y4YeHUs

DIJIEKTPOHHBIE
QpoBbIe
o0Opa3oBaTeNbHbIC

pecypcehl

[ToBTOpEHME TEMBI
"Koopaunatsl BekTOpa
Ha TUIOCKOCTH U B
pocTpaHcTae”

[ToBTOpEHME TEMBI
"CxansipHoe
MIPOU3BEICHUE
BEKTOPOB"

IToBTOpEeHUE TeMbI
"Brruncnenue yria
MEX]y BEKTOpaMH B
npocTpaHcTae”

IToBTOpEHUE TeMBbI
"VYpaBHeHHE IPSIMOH,
IpOXOAsIIeH yepes3
JB€ TOYKH"

YpaBHeHue
IIJIOCKOCTH, HOPMaJIb,
ypaBHEHHUE TIOCKOCTH
B OTpe3Kax

YpaBHeHue
MJIOCKOCTH, HOPMaJib,
ypaBHEHUE TIOCKOCTH
B OTpe3Kax

Bexkropnoe
IIPOU3BEJICHUE

JInnaeinbie
HEpPABEHCTBA,
JIMHEHHOE
MIPOrpaMMHUpPOBaHUE

JInnaeinbie
HEpPAaBEHCTBA,
JIMHEHHOE
MIPOrpaMMHUpPOBaHUE

10

AHanuTHYecKue
METO/IbI pacuéra yria
MEXKYy IPSIMBIMH B
MHOTOI'paHHUKaX

11

AHanuTHYecKue
METO/IbI pacuéra yria
MEXKYy TTIOCKOCTSIMU B
MHOTOI'paHHUKaX

12

dopmyiia pacCTOSHUSA
OT TOYKH JI0
TIJIOCKOCTH B




KOOpJAMHATaX

13

Haxoxnenue
PAcCTOSTHUHM OT TOYKHU
710 TDIOCKOCTH B KyOe

14

Haxoxnenue
pacCTOSAHUN OT TOUKHU
710 TNIOCKOCTH B
IIPaBUIILHON
nupamMuJie

15

KonrponsHas pabora
"AHanuTH4YeCcKas
reomeTpus”

16

Ceuenus
MHOI‘OFpaHHI/IKOB .
CTaHJapTHHIC
MHOFOFpaHHI/IKI/I

17

Ceuenus
MHOT'OTPaHHUKOB:
METOJ CIIEOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHbHIC
IUIOCKOCTH,
MEPECEUCHUS TIPSIMBIX
H IIJIOCKOCTEH

19

[TapannensHbie
MPSAMBIE U TUIOCKOCTH:
napajuJieiabHble
CEUYEHUS

20

[TapamiensHbIe
MPSIMBIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM

21

[TapamiensHbIe
IPSIMBIE U TUNIOCKOCTH:
YIJIBI MEXIY
CKPEIMBAIOIUMUCS
MMPSAMBIMHA

22

[TepnienaukynspHbie
MPSAMBIE U TUIOCKOCTH:
CTaHJIapTHBIE TTapbl
MEePIEeHINKYIISIPHBIX
IIOCKOCTEH 1
MPSAMBIX, CHMMETPUHU
MHOT'OI'PAHHUKOB

23

[IepnenukynsapHsie
MIPSIMBIE U TUIOCKOCTH:
TeopeMa O TPex
MEePIEHIUKYIISIPAX

24

[lepnenukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOT'OI'PaHHUKAX




25

[ToBTOpEHME:
IO/ I
MHOTOYT'OJIbHUKOB,
(hopMyITBI ISt
IUIOIIAJICH,
COOOpaxeHHS
nmoxoous

26

IToBTOpEHMUE:
TUTOIIIA M
MHOTOYTOJIbHUKOB,
dhopmyIsl st
TUIOIIACH,
COOOpaKEeHHS
o100Mst

27

[ToBTOpEHMeE:
IO IA
MHOTOYT'OJIbHUKOB,
(hopMyIIBI ISt
IUIOIAIEH,
COOOpaKeHHUS
noxoous

28

[Imomaau ceuennii
MHOTOTPaHHUKOB:
TIJIOIIA U
MOBEPXHOCTEM,
pa3pe3aHus Ha YacTH,
COOOpaKECHHS
noaoous

29

IInomanu ceueHuit
MHOTOTPaHHUKOB:
IUIOIIA N
ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKEeHUs

o 00Ms

30

KonTponbhas padota
"[loBTOpenue:
MHOTOTPaHHHKH,
CeUeHMS
MHOTOTPaHHHUKOB"

31

O0BéM Terra. O0beM
PSIMOYTOJIBHOTO
napauiesieine a

32

3ana4yn 00 yABOCHUU
KyOa, 0 KBajaparype
Ky0a; 0 TPUCEKITNHU
yria

33

CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIE C
00BbEMOM
MPSIMOYTOJIBHOTO
napajJiesienunea




34

[IpuknagHeie 3a1a4u,
CBA3aHHBIC C
BBIYMCICHUEM 00BEMA
MPSIMOYTOJIBHOTO
napajuieJenumnesa

35

O0BEM mpsiMoit
HPU3MBI

36

CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHIEM
00BEMOB TIPSAMOit
TPU3MBI

37

[Ipuknanuele 3anaum,
CBSI3aHHBIE C 00BEMOM
MPSMON MPU3MBbI

38

Brruucnenne 066EMoB
TEJ C MOMOIIBIO
OIPENIEIIEHHOTO
unterpana. O6pém
HAKJIOHHOHN IPHU3MBbI

39

Brruncienue 006MOB
TEJ C IOMOIIILIO
OIPEICIEHHOTO
unrerpaia. O0bEM
MMUPAMUIBI

40

®dopmynna 00bEMa
MTUPAMUJIBI.
OTtHoueHne 00HeMOB
MUPaMH]I C OOIINM
YTJIOM

41

dopmyna 00bEMa
MUPAMHUIBI.
OTtHomueHne 00HEMOB
MUPaMH]I C OOIINM
YTJIOM

42

Crepeomerpuueckue
3aJ]a4d, CBSI3aHHEIC C
00BEMaMU HAKJIIOHHOM
MIPU3MBI

43

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
00bEMaMU MUPAMUIbI

44

[Tpuknagueie 3agaun
1o TeMe "OO0BbEMBI
Ten", CBSI3aHHBIE C
00BHEMOM HAKIOHHOM
MIPU3MBI

45

[Tpuknanuelie 3a1a4u
1o TeMe "OO0BEMBI
Ten", CBA3aHHBIC C
00BEMOM MUPAMHU/IBI

46

IIpuMeHeHue




00BEMOB.
Brraucnenue
paccTosiHUsA 10
ILIOCKOCTH

47

KounTponbnas pabora
"O0BEM
MHOTOTpaHHUKA"

48

[unueapuyeckas
MTOBEPXHOCTb,
oOpa3yromue
HWJIAHAPUYECKOMN
MMOBEPXHOCTHU

49

Humuaap. [psmoit
KpYTrOBOW LIUIIMHAP.
ITmomans
MIOBEPXHOCTU
HUAJTUHIPA

50

Konnueckas
MTOBEPXHOCTb,
obpa3yrommue
KOHHYECKOM
nosepxHoctu. Konyc

51

Ceuenue kKoHyca
IJIOCKOCTBIO,
napasieabHON
IJIOCKOCTH OCHOBAHUS

52

Y ceu€HHBIN KOHYC.
N3o6paxenune
KOHYCOB U YCEUEHHBIX
KOHYCOB

53

[Tnomanp 60koBOM
IIOBEPXHOCTU U
ITOJTHOW ITOBEPXHOCTH
KOHyca

54

[Tnomanp 60koBOM
IIOBEPXHOCTU U
ITOJTHOW ITOBEPXHOCTH
KOHyca

55

CrepeomeTrpuueckue
3aJ1a4M Ha
J0Ka3aTelIbCTBO U
BBIYHCIICHHE,
MMOCTPOEHUEM CEUCHU I
LWIMH]Ipa, KOHyCca

56

CrepeomeTrpuueckue
3aJ1a4M Ha
JI0Ka3aTelIbCTBO U
BBIYHCIIEHHE,
MMOCTPOEHUEM CEYEHU I
LWIMH]pa, KOHyCca

57

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE C




MUJIMHAPOM

58

[Ipuknagneie 3a1auu,
CBSI3aHHEBIE C
LWIAHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanmue mapa n
cepsl MIOCKOCTHIO.
Bun u n3obpaxenue
niapa

61

[lepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanmue mapa n
cepsl MIOCKOCTHIO.
Bun u nuzobpaxenue
napa

62

YpaBHeHue cepsl.
[Tnomane cheprr u e€
JacTen

63

Cummertpust cepsl 1
niapa

64

CrepeomeTrpuueckue
3aJ]auu Ha
JI0Ka3aTeNbCTBO U
BBIUUCIICHHE,
CBSI3aHHBIE CO Cepoit
U 1apoM,
MOCTPOCHUEM MX
CEYCHUH MIOCKOCTHIO

65

CrepeomeTrpuueckue
3aJjauy Ha
JI0Ka3aTeNbCTBO U
BBIUHUCIICHHE,
CBsI3aHHBIE CO chepoit
U I1apoM,
MOCTPOSHUEM UX
CEYEHHH MIOCKOCTBIO

66

[Tpuknagneie 3a1a4u,
CBSI3aHHBIE cO cepoit
1 TIIapOM

67

IToBTOpEHMUE:
OKPY>KHOCTh Ha
IUIOCKOCTH,
BBIYMCIIEHUS B
OKPY>KHOCTH,
CTaHJApTHHIE TTOTO0US

68

Paznmuunsie
KOMOMHAIINHU TEN
BpALLICHUS U
MHOTOT'PAHHUKOB

69

3amayu o Teme "Tena




U TIOBEPXHOCTH
BpaieHus"

70

3amauun o Teme "Tena
Y TTIOBEPXHOCTHU
BpaiieHus"

71

KonrponsHas pabora
"Tena u MOBEPXHOCTH
BpaieHus"

72

O0BEM muIMHIpA.
Teopema 06 00bEMe
MPSIMOTO IMJIMHJIpA

73

Brruncnenue o0pEM0B
TeJ C TIOMOIIBIO
ONPEACIEHHOTO
uHrerpana. OobEmM
KOHYCa

74

[Tnomaau 6OKOBOH U
IIOJIHOW ITOBEPXHOCTH
KOHYcCa

75

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
BBIYUCIICHUEM
00BEMOB IIMIIMH]IPA,
KOHYyCa

76

[Ipuknagueie 3axaun
o TeMe "O0BEMBI U
TIJIOIIA U
MOBEPXHOCTEH Te"

77

OO06béM mapa u
IIIAPOBOT'0 CEKTOPA.
Teopema 06 00bEMe
wapa. [Inomans
cdepsl.
CrepeomeTrpuueckue
3aJ]auu, CBSI3aHHBIE C
BBIUUCIICHUEM
00BEMOB 11apa,
IIIapOBOT'0 CErMEHTa U
I1apOBOTO CEKTOPa

78

[Tpuknanuelie 3a1a4n
1o TeMe "OO0BEMBI
Ten", CBA3aHHBIC C
00BEMOM 11apa 1
IoImaabio chepsl.
CooTHOLIEHNS MEXK Y
TJIOIAISIMH
MMOBEPXHOCTEN U
00bEMaMH 1TOTOOHBIX
Tel

79

IToxoOusbIe Tena B
MIPOCTPAHCTBE.
N3smenenune oobEMa




MIPU TTOT00MH.
CrepeomeTrpuueckue
3aJ1a41, CBI3aHHEIE C
BBIYHCIICHHEM
00BEMOB TeEJI U
ILIOIIA e
TOBEPXHOCTEH

80

KonrponsHas pabora
"TTnomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIbIX TEN"

81

JBr>xkeHus
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBrxxeHus u
paBeHcTBO (uryp.
OO01ue cBoiicTBa
NBUKCHUHU

82

Bunnl nBuxeHni:
rapajieabHbIA
MIEPEHOC, LIEHTpallbHas
CUMMETpHUS,
3epKajbHas
CUMMETpHUSI, TOBOPOT
BOKPYT NPAMOU

83

[IpeoOpazoBanus
noao6wus. [Ipsmas u
cepa Diinepa

84

FCOMeTpI/IHGCKI/IC
3aJa4u Ha
IMPUMCHCHUC
JABMKCHU S

85

KonrtponsHas pabora
"BexTops! B
IpocTpaHcTae”

86

Oo6o0maromee
nosTopenue 11
MTOHSATUN U METO/I0B
Kypca reomerpun 10—
11 kmaccos,
CHUCTEMAaTU3ALINS
3HaHUM:
"ITapaninenbHOCTb
MPSAMBIX U IJIOCKOCTEMN
B ITpocTpaHcTBE"

87

Oo6o0maromiee
noBtopenue 11
MOHATUH U METOJIOB
Kypca reomerpuu 10—
11 knaccos,
CUCTEeMaTU3alus
3HaHuM: "BekTopsl B




MpOCTpaHCTBE"

88

Oo6o0maromiee
noBtopenue 11
HOHATUH U METOIOB
Kypca reomerpuu 10—
11 knaccos,
cucTeMaTu3anus
3HaHui: "BekTopsl B
MpocTpaHcTBE"

89

O6o0miaromiee
noBtopenue 11
HOHATUH U METOIOB
Kypca reomerpuu 10—
11 knaccos,
CUCTEeMaTU3alUs
sHaHui: "O0beM
MHOTOI'paHHUKA"

90

Oo6o0miaromee
noBtopenue 11
HOHATHH U METOIOB
Kypca reomerpuu 10—
11 knaccos,
CHUCTEeMAaTH3alIUs
sHaHui: "O0beM
MHOTOI'paHHUKA"

91

O6o0miaromee
noBtopenue 11
MOHATUI U METOJ0B
Kypca reomerpun 10—
11 kmaccos,
cucTeMaTu3alus
3Hanuit: "Ilnomanu
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX TET"

92

O6o0maromee
nosropenue 11
MIOHATUH U METOJIOB
Kypca reomerpun 10—
11 kmaccos,
CHUCTEMaTU3alUs
sHaHui: "[lnomann
MOBEPXHOCTU U
00BEMBI KPYTJIBIX TEl"

93

HUrorosas
KOHTpOJIbHas paboTa

94

HUrorosas
KOHTpOJIbHas paboTa

95

IToBTOpEHME,
o0o01eHne u
cucreMaTusanus
3HaHUHI

96

Hcropus pa3Butus




CTEPEOMETPUH KaK
HayKHU U e€ pojb B
pa3BUTUH
COBPEMEHHBIX
WHXXCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pasButus
CTEpEOMETPUH KaK
HAayKHU U €€ pojb B
pa3BUTHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus passurus
CTEPEOMETPUH KaK
HayKH U €€ poJib B
pa3BUTHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus passurus
CTEPEOMETPUH KaK
HayKH U €€ poJib B
pa3BUTHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus passutus
CTEPEOMETPUU KaK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus passutus
CTEPEOMETPUU KaK
HAyKH U €€ poJIb B
pa3BUTUHU
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pasButus
CTEPEOMETPHUU KaK
HAyKH U €€ poJIb B
pa3BUTUHU
COBPEMEHHBIX




WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUN

OBILIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOTPAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

e T'eomerpus. 10-11 kmacc. JI.C.Aranacsn, B.®.byty308, C.b.Kagomiies.
YueOHuk a1 0011e00pa3oBaTeNbHBIX YupexaeHuid. bazoBblii u

npoduIbHbIN ypoBHU. PekoMeHn0BaHO MUHKCTEpCTBOM 00pa3oBaHus U
Hayku Poccutickon ®@enepanuu. Mocksa «IIpocsemenue» 2013

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

o C.M.Caaksn, B.®.byry3oB. ['eomerpus. [loypounsie pazpabotku 10-11
KJIacchl. YueOHoe nmocobue st o01ieo0pa3oBaTeIbHbIX OpraHUu3aIHii.
Mockaa «lIpocsemienue» 2017

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCBI CETHA
UHTEPHET https://resh.edu.ru/

https://uchi.ru/




