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IHOACHUTEJIBHAS 3AIINCKA

l'eomeTpust siBisieTcss OAHMM #3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHMsI, TaK KaK 00ECIIeYnBaeT BO3MOKHOCTh H3yUSHUS JTUCIUTUTHH €CTECTBEHHO-HAYYHOM
HAIpPaBJIEHHOCTH U MPEIMETOB T'YMaHUTApHOTo IuKiIa. [IOCKONBbKY JIOTHYecKOe MBIIUIEHUE,
dbopMupyeMoe TpH H3YYCHUHM OOYYAIONUMUCS TOHSITHUHBIX OCHOB TE€OMETPUH, IIPH
JI0Ka3aTeNbCTBE TEOPEM U TOCTPOSHUU IIETIOYKH JIOTUYECKUX YTBEPKACHUU TPU pPEUICHUH
FeOMETPUYECKUX 3aJa4, YMEHHE BBIIBUTaTh W OMNPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCSL TIPH PEIICHUH 3a7]ad €CTECTBEHHO-HAYYHOTO IHKJIA, B YaCTHOCTU (DU3MUECKUX
3ajad.

Llens ocBoeHMs1 porpaMMel yuebHOTo Kypca «['eomerpusi» Ha yriryOIEHHOM ypOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOydYaromuxcs NpU H3YYCHHUH T€OMETPUH, Kak
COCTaBIJSIIONIEH TpeaMeTHOM obOiacth «MaTtemaTnka W MH(POPMATHKa» Yepe3 OOeCICUCHHE
BO3MOXXHOCTH IMPHOOPETEHUS] U HCIOJIb30BaHUs Oojiee IiTyOOKHX Ie€OMETPUYECKUX 3HAHUU U
NeUCTBUM, crieln(UUHBIX T€OMETPUH, U HEOOXOAMMBIX Ml YCHEIHOro MpodhecCHOHaTbHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCTOJIb30BAaHUEM MAaTEMaTHKU.

[TpropuTeTHBEIME 33aja4aMi Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE, PACHIHUPSIOIIUMU
Y YCUJIMBAIOIIMMHE KypC 6a30BOTO YPOBHSI, SIBIISFOTCS:

pacIIMpeHre TPEJCTABIICHUS O TEOMETPHH KakK 4YacTH MHPOBOH KyJIbTYpbl U
(dhopMUPOBaHNE OCO3HAHUS B3aMMOCBSI3M T€OMETPHH C OKPYKAIOIIIM MHPOM;

dbopMupOBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTEeMaTHYeCKUX MOJENSAX, [O3BOJIIOIIMX ONMCHIBAaTh M HU3y4aTh pa3Hble SBJICHUS
OKpY’KaloIIero MUpa, 3HaHHE MOHITHMHOTO ammapata mo pazaeny «CrepeomeTpus» y4eOHOTo
Kypca reOMEeTpHH;

(dbopMUpOBaHUE YMEHHS BIAJCTh OCHOBHBIMU TOHATHUSMHU O MPOCTPAHCTBEHHBIX (pHUTypax
U MX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (POpMyT U YMEHUE HUX NPUMEHITh, YMCHHUS
JIOKa3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHIAPTHBIC CIIOCOOBI pEIICHHMS 3a/1a4;

dbopMUpOBaHWE yMCHHsS pacro3HaBaTh Ha UYEPTEkKaX, MOACIAX M B pPEaTbHOM MHUPE
MHOTOTPaHHHMKH U TeJa BpalleHHsl, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIH;

¢dbopMupoBaHue MMOHUMAaHUS BO3MOYXHOCTH aKCHOMaTHYECKOT0 MIOCTPOCHUS
MaTeMaTHYeCKUX TEeOpHi, (OopMHUpOBaHUE TMOHWMAHUS POJM AKCMOMATUKHU TMPU TPOBEICHHUU
pacCyKICHHUI;

dbopMUpOBaHHE yMEHHsS BIIAJETh METOAAMH JIOKA3aTEIbCTB WM alTOPUTMOB pEIICHUS,
YMEHHSI WX TMPUMEHSITh, MPOBOJUTH JOKA3aTEIbHBIE pACCYXKIACHHUS B XOJE€ peIICHUS
CTCpPEOMETPUYCCKUX 3aJad W 33aJa4 C TNPAKTHYSCKUM CcojepkaHueM, (popmupoBaHUe
MPEJCTaBICHUS O HEOOXOMUMOCTH JIOKA3aTeIbCTB MPHU OOOCHOBAHMHM MATEMATHUYECKUX
YTBEP>KICHUM U POJIM aKCHOMATUKHU B MTPOBEICHUH JI€YKTUBHBIX PACCYKICHHIA;

pa3BUTHE M COBEPLICHCTBOBAHME WHTEIJICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOydaromuxcs, I03HABATEIbHON aKTUBHOCTH, HWCCIEIOBATENbCKUX YMEHHUH, KPUTHUYHOCTH
MBIIUICHHS, HHTEpeca K U3YYSHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIIHMOHAIBHONH T'PaMOTHOCTH, PEIEBAHTHOW TEOMETPUHU: YMEHUS
pacmo3HaBaTh MPOSIBICHUS TEOMETPHUYECKUX TMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HEHHBIX CHUTYalUsSX W TPH M3YYCHHUH JAPYTUX YUCOHBIX MPEAMETOB, TPOSBICHUS
3aBHUCHMOCTCH ¥ 3aKOHOMEPHOCTEH, MOJCIMPOBAHUS PEABHBIX CHUTYallld, HWCCIICOBAHHS
MMOCTPOCHHBIX MOJIEJIeH, UHTEPIIPETAIIMU MTOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMHU COJIepKAaTeIbHBIMU JIMHUAMHU yueOHoro kypca «Il'eomerpus» B 10-11
Kiaccax ABistOTCA: «IIpsiMble M IUIOCKOCTM B IIpOCTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», « BEKTOpBI M KOOPANHATHI B IPOCTPAHCTBEY, «/IBMXKEHHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TtpeboBaHME «YMETh OINEPUPOBATH MOHITHIMMNY,
pelieBaHTHBIMH T€OMETPUHN Ha yriyOnéHHOM ypoBHe oOyueHust B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJEpXaTeNbHbIM JIMHUAM Y4YeOHOro Kypca, a (opMupoBaHHE JOTHUECKUX YMEHHM
pacnpezensercss HE TOJbKO IO COJEpXKATeNbHbIM JHMHHUSAM, HO M TO TrojJaM OOy4YeHHs.
Conepxxanue  00Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjbTaTaM  OCBOCHUS
denepanbHO paboueit mporpaMMsbl, pacrpereN€HHbIM 0 rojaM 00y4YeHHUs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIHAIBGHBIM BONPOCaM OOydaromuecs
oOpamianiuch HEOJHOKPAaTHO. OTO TO3BOJSIET OPraHM30BaTh OBJIAJCHUE T'€OMETPHUECKUMHU
MOHATUSAMHM W HABBIKAMHU TOCJIEIOBAaTEIbHO M IMOCTYNAaTeNIbHO, C COOJIOACHUEM MPHUHIIMIA
IIPEEMCTBEHHOCTH, a HOBBIE€ 3HaHUS BKIIOYaTb B OOLIYI0 CHUCTEMY TI'€OMETPUUYECKUX
Mpe/ICTaBICHUN 00yJarouxcs, paciupsis U yriayomnss e€, oOpa3ys MpoYHble MHOKECTBEHHBIE
CBSA3H.

[lepexoa K U3y4eHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE IT0O3BOJISIET:

co3nath yciuoBus i AuddepeHumanuu o0ydyeHHs, MOCTPOEHUS WHIMBHYaJbHbBIX
o0pa3oBaTEeNbHBIX  MIPOTrpaMM, OOECHeYuTh YrIIyONEHHOE M3yYeHHE TIeOMETPUM  Kak
COCTaBIISIIOLICH yueOHOTro mpeamera «MaTemMaTukay;

MOJATOTOBUTH OOYYarOIIMXCS K MPOJOJDKEHUIO M3yUeHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oyaymeit mpodeccuu, obecrednBas MPEEeMCTBEHHOCTh MEXAY OOMIMM W TPOQECCHOHATHHBIM
oOpazoBaHHEM.

Ha u3ydenne ydeOHOro Kypca «l'eomerpusi» Ha yrIyOJ€HHOM ypoBHE oTBomuTcs 204
yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HEAEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE MOHATHUS CTEpEOMETpUH. TouKa, npsAMasi, INIOCKOCTb, MPOCTPaHCTBO. [loHsaTHe
00 aKCMOMAaTH4YEeCKOM IIOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U CIIEJICTBHSI U3 HUX.

B3auMHOe pacrnosioKeHue MpsIMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, NapAIIICIbHbIE U
ckpemuBaromuecs npsamsele. [IpuzHakn ckpenmuBaronxcs npsAMeix. [lapanienbHOCT NpSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MAPAJUICIbHBIE IIPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
NpsIMBIX, MNApaUIEIbHOCTh NPSAMOM M IUIOCKOCTH. IlapamnensHoe UM LIEHTpalbHOE
MPOEKTUPOBaHME, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapalICIbHOTO MPOSKTUPOBAHUSI.
N3o00paxenue ¢puryp B napauieabHOW NPOEKUUHU. YTIIbI C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJ
MEXJy IpPSAMBIMU B IpocTpaHCTBE. llapamienpbHOCTh MIOCKOCTEH: MapajuleldbHbIE IUIOCKOCTH,
CBOMCTBA MapaJuIeNbHBIX TIocKocTel. [IpocTeiinue npocTpancTBeHHBIE (DUTYPHI HA TJIOCKOCTH:
TeTpa’ap, NapajljIeJICIUIIE], [IOCTPOCHUE CEYCHUN.

IlepneHauKyNIApHOCTE TOPAMOM U IUIOCKOCTU: TNEPHEHAMKYJSPHBIE TpsIMBIE B
IIPOCTPAHCTBE, IIPSIMBbIE IApaUICIbHBIE M IEPHEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOH NEPHEHAUKYJIAPHON
10cKocTH. OpTOoroHanbHOe NpoekTUpoBaHue. [lepneHanKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKLUs (GUTYpbl HA MIOCKOCTb.
IlepnieHIUKYIAPHOCTD TUIOCKOCTEN: NPU3HAK NEPIECHINKYISIPHOCTH ABYX IIOCKOcTed. Teopema
0 TPEX MEPNEHAUKYIISIPAX.

VYriael B NpOCTpaHCTBE: Yrosl MEXAY NPSAMONM M IUIOCKOCTBIO, JABYI'PaHHBIM Yrod,
JUHEVHBIN Yrojl ABYTPAHHOTO yria. TpéXrpaHHbld 1 MHOrorpaHsble yribl. CBONCTBA IIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXIPAHHOIO yIJa.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yrojapHas npusMma,
npsMasi MU HakJIOHHAs NMpHU3MbI, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunern,
NPSMOYTOJIbHBIN Tapajulesienunen W ero cBoicTBa. Kparwaliime mnyTM Ha TOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IIpoctpanctBenHas teopema Iludaropa. ITupamupa: n-
yrojibHasi IMpamuJia, NpaBuibHas U yceu€HHas nupamuasl. CBoiicTBa pédep U OOKOBBIX IpaHei
IIpaBWIbHON nUpaMufbl. [IpaBuiibHbIE MHOTOTPaHHHMKH: NpPaBWJIbHAs NpU3Ma U IpaBUIIbHAL
nupamMuia, MpaBUiIbHAs TPEYrojabHas MUpaMHJia U TPAaBUWIBHBINA TeTpasap, Kyo. [IpencraBnenue
O MPABWJIBHBIX MHOTOTPAHHUKAX: OKTA3p, JOACKA AP U UKOCABP.

Brruucnenue 35eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans 60xoBoit
MIOBEPXHOCTU M TIOJIHOM IOBEPXHOCTH MPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOM TOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomans OOKOBOW IMOBEPXHOCTH W TOBEPXHOCTH
IIPaBWJIBHOM MMpaMU/Ibl, TEOPEMA O IIOLAAN YCEUEHHOM MUPaMU/IbI.

CuMMeTpHsi B IPOCTPAHCTBE. OJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOIPAaHHHKOB.
CumMeTrpusi B TpaBUIBHOM MHOTOIPDAaHHUKE: CHMMETPHs MapajuleJienuIena, CHUMMETPHs
IIPABWIbHBIX IIPU3M, CHMMETPHSI PABUIIBLHON TUPAMHUIBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPAaBICHHBIE W IPOTHBOIIOJIOKHO HAIPABIEHHBIE BEKTOPBI. PaBEeHCTBO



BEKTOpOB. JlecTBUS C BEKTOpaMHU: CIOKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHME BeKTopa Ha uMcio. CBoiicTBa cllokKeHHs BeKTopoB. (BolicTBa
YMHO’KEHUSI BEKTOpa Ha 4yucio. [loHATHE KOMIUIaHApHbIE BEKTOpHI. [Ipu3HaK KOMIUIaHApHOCTH
Tp€x BekTopoB. llpaBuno mnapamnenenunena. Teopema O pas3ioKEHUH BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. IlpsMoyronbHas cuctemMa KOOPAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. CBsi3b MeXy KOOpIMHATAaMH BEKTOpa M KOOPAUHATAMHU TOYEK. YTOJ
Mex 1y Bekropamu. CKasipHOE IPOU3BEAECHUE BEKTOPOB.
11 KJIACC

Tena Bpamenus

[MonsiTvs: UMIMHIpPUYECKAas TOBEPXHOCTh, KOHWYECKash TIOBEPXHOCTh, CdepudecKas
MOBEPXHOCTh, OOpasyrolue mnoBepxHocTeil. Tena BpalleHus: LUUIMHIAP, KOHYC, YCEUEHHBIH
KOHYC, cepa, map. Bzaumnaoe pacrnonoxkenue cdepsl U INIOCKOCTH, KacaTelbHas TUIOCKOCTh K
cdepe. M300paxenue Ten BpalleHHs Ha IIIOCKOCTH. Pa3BépTka nununapa u konyca. CummeTpus
cdepsl 1 mapa.

O6BéMm. OcHoBHBbIE cBOMCTBa 00BEMOB Ten. Teopema 00 00bEME NPAMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OOBEM NpSIMON M HAKIOHHOW MPU3MBI, LWIHHIPA,
nupamMuibl ¥ KoHyca. O0bEM mapa U mapoBOro CETMEHTA.

KoMOuHammu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B IFJIUHJAD,
omucaHHas Okojo ImmHapa. [lepecedyenue cdepsl u mapa ¢ 1IockocThio. Kacanue mapa u
cdepsl IIocKOCThIO. [ToHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIMCAaHHOH B
MHOTOTPaHHMK HIIU TEJIO BPAICHHUS.

[Tnomane MOBEpXHOCTH IWJIMHIpA, KOHyca, uiomans chepbl n e€ uvacreid. [logobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMIANAEH TOBEPXHOCTEH MOMOOHBIX  QUryp.
[IpeoOpazoBanne momobus, romoreTus. PemieHue 3agady Ha TUIOCKOCTH C HCIOJIb30BaHHEM
CTEPEOMETPHUUECKUX METOJIOB.

[TocTpoeHne ceueHU MHOTOTPAHHHKOB W TEN BpAIICHUS: CEUCHHUS I[HIUHApA
(mapanmienbHO W TEPIEHIUKYISIPHO OCH), CEYCHHs KOHyca (TMapauielibHble OCHOBAHHMIO M
MIPOXOAIINE Yepe3 BEepIINHY), CEYCHHs IIapa, METOJbI IMOCTPOSHHS CEYCHUI: METOJ CIIE/IOB,
METO]I BHyTPEHHETO MPOESKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TIOCKOCTH.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTe. Onepanuu HaJl BEKTopaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOKEHHUs. lIpsMoyronbHas cucTemMa KOOpAWHAT B TMPOCTPAHCTBE.
Koopaunater BexTopa. Paznoskenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBI METOA MpHU
peLIeHUH TeOMETPUUECKUX 3ajay.

J{BU:KeHNsI B IPOCTPAHCTBE

JBwxenuss npoctpancTBa. OtobOpakenus. JIBuxkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBIWKEHUI. Buapl NBIKEHUWI: MapajuleNbHBIA MEPEHOC, LIEHTpajJbHAs CUMMETpUS,
3epKaJIbHasi CHMMETPHsI, TOBOPOT BOKpYT Iipsimoid. [IpeoOpazoBanus momgodust. [Ipsmas u cdepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHbL) HA YPOBHE CPEJIHETO
OBHIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:knanckoe BOCIMTAHUE:

cOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 YJIEHA POCCHUKCKOTO OOINECTBA, MPEACTAaBICHHE O MATEMAaTUYECKUX OCHOBAX
(YHKITMOHUPOBAHUS PA3IUMYHBIX CTPYKTYp, SBICHHUH, TPOIEIYyp TPaKIaHCKOTO oO0IecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBLHBIMU MHCTUTYTaMHU B
COOTBETCTBHUHM C UX PYHKIMIMU U HA3HAYCHHUEM;

2) naTpMOoTHYECKOE BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTh POCCUUCKOMN IPa)KAAHCKOW MACHTUYHOCTH, YBAKECHUS K MPOILIOMY H
HACTOALIEMY POCCUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUICHHE K JOCTH)KEHUSM POCCHUHCKUX
MAaTEMaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW ILIKOJIBbI, MCIIOJIb30BAHUE 3THX JOCTHKEHHMU B
IPYTUX HayKax, TEXHOJOTHUX, chepax YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHWE  JIyXOBHBIX IIGHHOCTEH  POCCUICKOr0  Hapomga, C(HOpPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIr0 MOBE/ICHUS, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM
JTOCTIKCHUM HAYKH M JICSITEIBHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJIAaJla B TOCTPOCHHE
YCTOMYHUBOTO OYIyIIETro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peUIeHH, pPacCyXIEHUH, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BUJIOB UCKYCCTBA,

5) ¢pusuyeckoe BociuTaHHE:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYECKUE 3HAHUSI B MHTEPECAX 3JI0POBOTO
n 0e3omacHOro oOpas3a >KHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (30POBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, pEryJsipHas (Gpu3nueckas akTUBHOCTB),
(buznYecKoe COBEPILIEHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO-03I0POBUTEILHOM 1€ATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHHME LIEHHOCTU TPYIOIIOOUS, HHTEPEC K Pa3nuyHbIM chepam
MPOPECCUOHAIBHON JESTEIIbHOCTH, CBSA3aHHBIM C MAaTEMAaTUKOW U €€ MPWIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPAKTHUYECKUX 3a7]a4 MaTeMaTHUECKON HapaBICHHOCTH;

7) 3K0JI0rnYecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh JKOJOTHYECKON KyJIbTypbl, IOHUMAaHHE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TPOLECCOB HA COCTOSHUE MPUPOJHOM M COLUMAIBHOM Cpeabl, OCO3HaAHUE
MIO0AJBHOTO  XapakTepa  JKOJOTMYECKHX  MpoOjieM, OpHEeHTalus Ha  IPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIaCTH OKpYKaloleh Cpejibl, MIIaHUPOBAHUE
MIOCTYIIKOB M OLIEHKU WX BO3MOXHBIX ITOCJIEICTBUI JJIsl OKPY>KaOILEel Cpe/ibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOILIECTBEHHOW MPAKTUKH, TOHUMAaHHE MaTEeMaTHUYECKON HayKu Kak cqepbl
YEJIOBEUECKOU JIEATEeNIbHOCTH, ATAOB €€ Pa3BUTUA M 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIM3ALUHY,



OBJIAJICHUE SI3bIKOM MAaT€MAaTUKU U MaTEMATHUYECKOU KYJIbTYPOU KaK CpPEICTBOM II03HAHMS MUPA,
TOTOBHOCTB OCYLIECTBIIATh IPOEKTHYIO U MCCIIEI0BATENBCKYIO ACATEIBHOCTh HHIUBUAYAIIBHO U
B IpyIIIIE.

METAINPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JlorHYecKue NedCTBHA:

BBISIBJIAITh M XapaKTE€PHU30BaTh CYILIECTBEHHBbIC MPHU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXJIy TOHATUSAMHU, (OPMYJIUPOBATH ONPEACNICHUS IOHATHUH,
YCTaHABJIMBATh CYLIECTBEHHBIH NpPU3HAK KJIACCH(UKAIMK, OCHOBAaHUS Ui 000OUIeHUS U
CPaBHEHUSI, KpUTEPUH IIPOBOJUMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpMyIHpOBaTh U MPeoOpPa3OBbIBATh CYXKJIEHUS: YTBEPIUTENIbHbIE U
OTpHIIaTeIbHbIC, EAMHUYHbIC, YACTHBIEC U OOIIHE, YCIOBHbBIE;

BBISBJISITH MaTeMaTH4eCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M M NMPOTHUBOpeuus: B (pakTax,
JAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHSX, MpeajgaraTb KPUTEpPUH JJS  BBISBICHHS
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

JIeNlaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W HMHIYKTHUBHBIX
YMO3aK/I4YEeHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTHUBHOIO), BBICTpaMBaTh apPryMEHTALMI0, NPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKJACHUS U BBIBOJIBI,

BbIOMpaTh cHoco® pemnieHus y4deOHOHM 3amaud (CpaBHMBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboNee MNOAXOAALUIMHA € YYETOM CaMOCTOSATENBHO BBIIACICHHBIX
KPUTEPHEB).

Ba3zoBrble uccienoBarenbckue AeiCTBUSA:

MCTIOJIB30BaTh BOIPOCH! KaK MCCIEN0BATEIbCKHI MHCTPYMEHT MO3HAHMS, ()OPMYIHPOBATH
BONPOCHL, (DUKCHUpYIOIIME MPOTUBOpEUYUE, MNpoOIeMy, yCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIUIO, MHEHHE;

MIPOBOJIUTh  CAMOCTOSITEJIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIIEIOBAHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SIBJICHHS, MPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEH MEeXly 00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

CaMOCTOSITENILHO (POPMYIIMPOBAaTh 00OOIIEHUS M BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS], UCCIIEI0BAaHMs, OLIEHUBATh JOCTOBEPHOCTb MOJIyYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000IIEHNI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTUE MPOLECCA, & TAKKE BBIABUIATH MPEAIOJIOKEHUS O
€ro pa3BUTHU B HOBBIX YCJIOBUSIX.

Pab6ora ¢ unopmanmeii:

BBISBJIATH JePUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX AJI OTBETA HAa BOMPOC U JIJIS
peLIeHNus 3aauH;

BbIOMpaTh HMHPOPMALMIO K3 MCTOYHMKOB  pa3IMYHBIX THUIIOB, AaHAJIW3UPOBATh,
CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATH HWHPOPMALMIO pA3TMYHBIX BHIOB M (QOpM
IIpEJICTaBJICHHUS;

CTPYKTYpUpOBaTh  MHpOpMALUIO, MPEACTaBIATh €€ B  pa3inyHbIX  (opmax,
WTIOCTPUPOBATh TpapuueCcKH;

OLICHMBATh HAAEKHOCTH HMHPOPMAIMM IO CAMOCTOSITENIbHO  C(OPMYIUPOBAHHBIM
KPUTEPUSIM.



KoMMyHuKaTHBHBIE YHHBepcaIbHbIe Y4eOHbIe AeiicTBUS

Oo0wmenne:

BOCIIpUHUMAThL H q)OpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBUH C YCJIIOBUSAMU U LCIISIMU
o0IIeHus, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M ITHCHMEHHBIX
TCKCTax, JMOaBaTb IOJACHCHHA IO XOA4y PpPCIICHHUA 3adadrd, KOMMCHTHUPOBATDH HOHy‘IeHHBII)'I
pe3yJbTar;

B XO0Jle 00CYX/IEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOil TEMbI, MPOOIEeMBl,
pemaeMoﬁ 3aa4u, BBICKA3bIBATh HUACH, HALICIICHHBIC HA IMOUCK PCIICHHA, COIIOCTABJISITH CBOU
CYX/JIEHUs C CYXJCHUSAMH JAPYIMX YYaCTHHKOB JIUaiora, OOHapy>KUBaTh pa3ivMyde U CXOJICTBO
MO3HIINHI, B KOPPEKTHOH (popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpCACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadd, SKCICPHUMCHTA, HUCCICAOBAaHHA, IIPOCKTA,
CaMOCTOSITENILHO ~ BBIOMpaTh (OpMaT BBICTYIDICHHMS C Y4E€TOM 3a1ad TpPe3eHTallud W
0COOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHble YyHMBepcaJIbHbIE yUeOHbIe eiicTBUS

Camoopranuzanms:

COCTaBJATH IIAH, AITOPUTM pEIICHUs 3a/adyd, BBIOMpPATh CHOCOO pElIeHUs ¢ yu&ToM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH W KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM HH(pOpMAaLUK.

CaMOKOHTPOJIb, IMOLUOHAJIbHbI HHTE/JIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATENIbHON pe(IeKCUM KaK OCO3HAHHs COBEPILAEMBIX JEHCTBUI
U MBICIUTENBHBIX MPOIECCOB, HUX pe3yJbTaToB, BIAJEeTh CHOCO0aMU CaMONPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHusl MaTeMaTUYecKoi 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHWU 3aJaud, BHOCHUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, NAHHBIX, HANJIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa I[eJId ¢ YCIOBUSM, OOBSACHATh MPUUYUHBI
JOCTUKEHMST WM HEJOCTHXKEHUS Pe3yJIbTaTOB JIEATENbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSIT€JIbHOCTD:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYaIbHON pabOTHl MpHU
pelieHnr y4deOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOM paboThl, pacmpenensTh BUABI padOT, TOTOBAapHUBATHCS, OOCYKIATh
MIPOIIECC M PE3YJIbTAT PAdOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYIIOBBIX (hopMax padoThl (0OCYX JEeHUsS, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMbD» M WHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOU JEHCTBUS C
IPYTUMHU WICHAMH KOMAaHbI, OIEHWBATh KA4ECTBO CBOETO BKJIAaJa B OOMIMI MPOIYKT IO
KpuTepusM, chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K xoniry 10 kaacca o0ydaromuiicss HAy4YUTCS:

o CBO6OI[HO OIICPHUPOBATE OCHOBHBLIMU IMOHATHAMU CTCPCOMETPHUH IIPU PCIICHUU 3aJia4 U
MIPOBEJICHUH MaTeMaTUUYECKUX PacCyKICHUMH;

® [pPUMEHATH AaKCHOMBI CTEPEOMETPUM M CJIEACTBUS U3 HUX MPHU PEIICHUU
F€OMETPUYECKUX 33]1aY;



KJIaccu(UIMPOBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEpPUPOBATh MOHATHAMH, CBA3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE, MEXIY NMPSIMOM U IIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C MHOTOTDAHHUKaMHU;

CBOOO/IHO pAacro3HaBaTh OCHOBHBIC BHUJIbI MHOTOTPAaHHHMKOB (IIpU3Ma, MHPaMUja,
NpSMOYTOJIBHBIN TapajulesienuIes, Kyo);

KJIaccu(puIMpOBaTh MHOTOIPAaHHUKH, BEIOMpPAsi OCHOBAHUS JJIsl KITACCU(PHUKAIINH;
CBOOOJHO ONEpPHPOBATh MOHATUSAMH, CBA3aHHBIMU C CEUEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH TapaJlIeNIbHOE, IICHTPAJIBHOE U OPTOTOHAIBLHOE MPOSKTHPOBAaHUE (QUTYP HA
IUIOCKOCTB, BBITMIOJIHATH N300pakeHNs (GUTyp Ha TIIOCKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAaHHHMKOB Pa3IMYHBIMH METO/aMH, BBIOJIHATH (BHIHOCHBIC)
IUIOCKHME YepTeXU U3 PHCYHKOB TPOCTBHIX OOBEMHBIX (PUTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IUIOIIAAM IOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpU3Ma, MHpaMuia),
reOMETPHUYECKUX TeJl C IPUMEHEHHEM (HOopMyJT;

CBOOOJHO ONEpPHPOBATH IMOHATUSMHU: CHMMETPHUS B TPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOO/IHO ONEpPHPOBATH HOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOPAaM U KOOpJIUHATAM B
HPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMU;

pemiate 3aJaud Ha J0Ka3aTelbCTBO MAaTEMAaTHUECKHX OTHOIICHUH M HaXOXICHHE
IFEOMETPHUUYECKUX  BEJIWYHMH, TPUMEHSAS U3BECTHbIE METOJAbl TP  pEIICHUH
MaTeMaTHYECKUX 33/]au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CJIOXKHOCTH;

MPUMEHSTH MPOCTEUIINE MPOTPAMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKAIIMOHHEIE
CHCTEMBI IIPU PEIICHUHU CTEPEOMETPHUYECKUX 3a71ay;

U3BJIEKATB, IpeoOpa3oBbIBATH u UHTEPIPETUPOBATD UH(pOpMaLHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MPEACTaBICHHYIO Ha uepTexax u
PHUCYHKaX;

IPUMEHATh TOJIy4YE€HHbIE 3HAaHUS Ha IPAKTUKE: CPAaBHUBAaTh U aHAJIU3UPOBATh
peaJIbHbIE CUTYallUH, IPUMEHATh MU3YyUYEHHBIE MOHSATHUSA B IIPOLIECCE MOUCKA PELICHMS
MaTeMaTH4ecKu c(HOpMyTUPOBAHHOM MpoOIEeMbl, MOACIUPOBATh PEalIbHbIE CUTYaAIIUH
Ha S3bIKE TIEOMETPUH, MCCIEJOBATh IOCTPOCHHBIE MOJAEIM C MHCHOJIb30BAHUEM
r€OMETPUUYECKUX MOHATUA M TeopeM, ammapara ainreOpbl, pelarb MNPaKTUYECKUe
3ajJjauyl, CBS3aHHBIE C HAXOXK/IEHUEM F€OMETPUUECKUX BEIUYMH;

UMETh MpPEJCTaBlICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTAaBHOM
4acTu (pyHAAMEHTa pa3BUTHUS TEXHOJIOTHUI.

K koniy 11 kaacca o0ydaromuiicss HAyYUTCS:

CB060,Z[HO OINCpHUPOBATH IMOHATHAMU, CBA3AHHBIMHU C HHHHHHqueCKOﬁ, KOHHYECKOU U
chepuuecKoil MOBEPXHOCTIIMH, OOBACHATH CIOCOOBI TOTYUYCHHUS;

OIICPHUPOBATH MOHATHAMH, CBA3AHHBIMU C TCJIaMU BpallCHUA: HUIUMHAPOM, KOHYCOM,
cdepoit u mapom;

pacro3HaBaTh Teja BpalieHus ([MHIUHIP, KOHYC, chepa u map) u 0ObSICHATh CIIOCOOBI
IMOJIYUCHHA TCII BpalllICHUSA,

KJIaccu(UIMPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEPBI U TUIOCKOCTH;



BBIUUCIIATh BEJIUYMHBI DJIEMCHTOB MHOTOTPAHHUKOB M TEJ BpAIICHUS, OOBEMBI U
Jromanu HOBerHOCTCﬁ MHOI'OIrpaHHUKOB W TCJI BpallCHHA, TCOMECTPHUICCKUX TECJI C
pUMEHEeHHEM (HOpMYIT;

CBOOOJIHO OMEPHUPOBATh MOHATHAMH, CBS3aHHBIMU C KOMOMHAIIMSAMH TEJ BPAILICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAHHBIM B cepy U ONUCAHHBINA OKOJIO chephl,
cepa, BrMCaHHAS B MHOTOIPAHHHK HJIH TEJIO BPAIICHHS;

BBIYKCIISATH COOTHOIICHHS MEKAY IJIOIIAASIMHU MOBEPXHOCTEH U 00BbEMaMK MOJOOHBIX
TeI;

n300pakaTh W3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PHUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUYCHUS
TEJ BpallleHHSI,

U3BJIEKATb, HMHTEPIPETUPOBATH u peoOpa3oBHIBATH UH(pOpMaLHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTaBICHHYIO Ha uepTexax u
PHUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONHSATH OTNEPAIMU HAJl BEKTOPAMU;

3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOI cHCTeMe KOOPAMHAT;

pelaTh TEeOMETPUYECKHE 3aJa4d Ha BBIYMUCICHHE YIJIOB MEXKIY HPSIMBIMH U
TUIOCKOCTSIMH, BBIYUCICHHE PACCTOSHHM OT TOYKHM JO IUIOCKOCTH, B IIE€JOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1a IIPH PELICHUU;

CBOOO/JIHO OIEPHPOBATHh IOHITHSIMH, CBS3aHHBIMH C JIBIDKCHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA ABUKEHUM;

BBINIOJHATh HM300paK€HUsST MHOTOTPAaHHUKOB M TEN BpalllEeHUS MpHU MapajljieIbHOM
MepPeHoCce, IEHTPAIbHON CUMMETPHUH, 3ePKATBHON CUMMETPUH, MIPH MTOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTHh CCUCHUS MHOTOTPAHHHKOB U TEJI BpAlICHHS: CCUCHUS LWIMHIpA
(mapasnienbHO U NEPICHIUKYJIIPHO OCH), CEUeHUs KOHyca (mapajljieibHble OCHOBAHUIO
U IPOXOJsIIKe Yepe3 BEPIINHY ), CEUCHHUs 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHUSI CEYCHHI: METOJl CJEOB, METOJ] BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]] IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKACHHUS;

MPUMEHATh TeoMeTpudeckue (akThl Ui PEIICHUS CTePEOMETPHYECKHX 3ajad,
MPEIIONIaraloIIuX HECKOJIBKO IIaroB PEIIeHUs, €ClIM YCIOBUSl MIPUMEHEHHUs 3a/1aHbl B
SIBHOW W HEeSIBHOU (hopMme;

pemath 3a1aud Ha JIOKA3aTeNIbCTBO MAaTEMAaTHUYECKUMX OTHOIICHUH M HaXOXXICHHE
reOMETPUYECKUX BEJINYMH;

MPUMEHSTH MPOTPAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pEIIeHUU CTEPEOMETPUUECKHX 3a]1a4;

MPUMEHATh TIOJy4YCHHbIE 3HAHUS HA TPAKTUKE: CpPaBHUBATh, aHAIM3UPOBATh U
OLICHUBATh PeabHBIC CUTYAIlUU, IPUMEHATh U3YUCHHBIE MMOHITHS, TEOPEMBI, CBOICTBA
B TMpollecce IMOMCKA pEIIeHUS MaTeMaTH4eCKu CQOPMYITUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh pealibHbIE CUTYallMU Ha SI3bIKE T€OMETPHH, UCCIIEI0BATh MOCTPOCHHBIE
MOJIENIA C UCTOJIb30BAHUEM T'€OMETPUYECKHX MOHATHI M TEOpeM, ammapara aiareOpsl,
pelaTh NpakTUYECKUe 3a/1a4M, CBA3aHHbIE C HAXOKCHHUEM F€OMETPUUECKUX BEIMYUH;
UMETh TIPEJICTABICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTAaBHOM
yacTu (PyHAaMEHTa Pa3BUTHS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/

HaumenoBanue
pa3aesioB U TeM
NMporpamMmblI

KoanuyecTBO 4acoB

Bcer KoHnTpouabHbI
0 e padoThl

IIpakTH4yecku
e padoThI

DJIeKTPOHHbIE
(uu¢posbie)
00pa3oBaTeIbLHbI
e pecypchl

BBeneunue B
CTEPEOMETPHUIO

23 1

Bzaumnuoe
pacnoiokKeHue
NpsIMBIX B
MIPOCTPAHCTBE

[TapamienbHOCTB
IPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

[leprieHAUKYISTPHOCT
b TIPSIMBIX U
MIJIOCKOCTEH B
POCTPAHCTBE

25

Vel u pacCTOAIHUA

16 1

MHororpanHuKu

Bexkrops! B
IIPOCTPAHCTBE

12

[ToBTOpEHuUeE,
o0o01ieHue u
CUCTEMAaTH3aLHs
3HAHUMI

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102 6




11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NpOrpamMmbl

KoanuecTBo 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIC

pecypchI

AHanuTnyeckas
reOMEeTpHs

15

[ToBTOpEHUE,
0000111eHME U
CHCTEMAaTH3aIH
3HAHUHU

15

O0BéM
MHOTOTpaHHHKA

17

4 Tena BpaieHus

24

IInomann
IOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel

6 JIBIOKEeHUS

[ToBTOpEHUE,
o0o0mIeHue 1
cucreMmarul3anus
3HAHUU

17

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

102




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

KoanuyecTBo yacos

KonrpoJuanHbie
Bcero P
padoThbI

IIpakTH4eckue
padoThI

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHCYHKE IJIOCKOCTH, MapaJlieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[ToHsATHS cTepeoMeTpUn: TOUKa,
npsiMast, MJI0CKOCTh, IPOCTPAHCTBO.
OcHOBHbIE IIpaBUIIa U300pAKEHHS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
HPSMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka

ITonsTus: MEepeCCKaroIueca
IIJIOCKOCTH, IICPCCCKAOIIUCCA IIPpAMasA
U TNIOCKOCTb, MOJIYIIPOCTPAHCTBO

INousTus: MNEPECCKarOIUCCA
IIJIOCKOCTH, IIEPECCKAOIIUECCA ITpsAMast
U TNIOCKOCTDb, MOJIYIIPOCTPAHCTBO

MHoTOrpaHHUKH, N300paKeHne
IIPOCTEUIINX IIPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOMNUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

Axcuomel CTCPCOMCTPHU U IICPBLIC
CIICACTBHUA U3 HUX

MHororpaHHuKH, U300paKeHne
HPOCTEHIINX MTPOCTPAHCTBEHHBIX
¢buryp, HeCcyIecTBYIOIINUX OOBEKTOB

AKCHOMBI CTEPEOMETPUH U TTEPBbIC
cienctBus U3 HuX. CrocoOblI 3aaHus
MPSIMBIX U MJIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TTPSMBIX
U TJIOCKOCTEH

10

N3o0pakeHre CeUeHUA MUPaMU/IbI,




Ky0a ¥ PpU3MBbI, KOTOPBIC TPOXOIST
yepes ux péopa. M3o0pakenue
MepeCceUCHMs MOTYUYECHHBIX
IJI0cKocTel. PackpammBanue
MTOCTPOCHHBIX CEUCHUH Pa3HbIMU
LBETaMU

11

N3o00pakeHre CeUeHU MUPaMU/IbI,
Ky0a ¥ IPpU3MBbI, KOTOPBIC TPOXOIST
yepes ux péopa. M3obpakenue
NepECEUECHMS] TIOJTyYEHHBIX
IJ10cKocTel. PackpammBanue
MIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LBETaMHU

12

N3o0pakeHre CeUeHU MUPaMU/IbI,
Ky0a U IpHU3Mbl, KOTOpPbIE IPOXOAT
yepe3 ux péopa. Mzobpakenue
NepeCeUEHMS] TIOJTyYEHHBIX
I0cKocTen. PackpammBanue
MIOCTPOEHHBIX CEUYEHUN Pa3HbIMU
LBETaMHU

13

N3o0pakeHre CeUeHU MUPaMU/IbI,
Ky0a U mpU3Mbl, KOTOPbIE IPOXOAT
yepe3 ux péopa. M3obpakenue
NepeCeUeHMs] TIOJTyUEHHBIX
IJ10CKOCcTel. PackpammBanue
MIOCTPOEHHBIX CEYEHUIN Pa3HbIMU
LBETaMHU

14

Merton cnesoB Ajisi TOCTPOSHUS
ceueHuu

15

Meropn ciie10B AJ1s1 IOCTPOEHHUS
ceueHuil. CBOICTBA MEPECEUCHHI
MPSIMBIX U IJIOCKOCTEN

16

Merog ciie10B AJis IOCTPOCHHUS
ceueHuil. CBoMCTBa nepecevyeHnit
IPSIMBIX U IJIOCKOCTEH

17

[TocTpoeHue ceueHuii B nupamue,
KyOe 110 TpéM To4YKaM Ha pédpax.
CozaHne BBIHOCHBIX UYEPTEKEN U
3aIUCh MIAr0B TIOCTPOCHUS

18

ITocTpoeHue ceueHuil B nupaMue,
Ky0Oe 1o TpéM To4ykaMm Ha pébpax.




Co31aHre BBIHOCHBIX YEPTEKEN U
3aIKCh 11aroB MOCTPOSHUS

19

ITocTpoeHue ceyeHunit B mupamuze,
KyOe 1o TpéM To4yKaM Ha pédpax.
Co31aHre BEIHOCHBIX YEPTEKEN U
3aMKCh I1aroB TOCTPOCHUS

20

ITocTpoeHune ceueHuil B mupaMu/e,
KyOe 1o TpéM To4yKaM Ha pébpax.
CozaHue BBIHOCHBIX YepTexeH U
3allUCh 11AroB IOCTPOEHUS

21

IToBTOpenue mianumerpuu: Teopema
0 MPOTNOPLUOHAIBHBIX OTPE3KaXx.
[Tonobue TpeyroabHUKOB

22

IToBTrOopenue mianuMmerpun: Teopema
Menenas. PacdyeTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTtopus
pPa3BUTHS TUIAHUMETPUH U
CTEpEOMETPUH

23

KonrtponbHas padora "AKCHOMBI
crepeomerpun. Ceyenus"

24

B3anMHoe pacrosnoxkeHue npsMbIX B
npoctpaHcTBe. CKpenBaromuecs
npsmsle. [Ipuznaku
CKPEIIMBAIOIIUXCS MPSMBIX.
[TapannensHble psiMbIe B
IIPOCTPAHCTBE

25

Teopema o Cyl1eCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOi
NapajuleIbHON JaHHOM MIPSMOM,
MIPOXOJIAILIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIEH Ha
JlaHHOU mpsimoit. JlemMma o
[IEPECEUCHUH NTapaJUIEIIbHBIX MPSAMBIX
IUIOCKOCTBIO

26

[TapamnenbHOCTb TPEX MPSMBIX.
Teopema 0 TpEX MmapaeabHbIX
npsMbIx. Teopema o
CKPELIUBAIOIIMXCSA NPSAMBIX

27

[TapaniensHOE MPOSKTUPOBAHHE.
OCHOBHbBIE CBOMCTBA MapaIeIbHOTO
npoektupoBanus. MzobpaxeHnue




pasHbIX QUTYpP B apaLICIbHON
MPOEKLIUU

28

[lenTpanbHas MpoeKUus. YT0JI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MeX1y TPSIMbIMU

29

3amauu Ha JOKA3aTenbLCTBO U
HCCIICIOBAHKUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

30

[ToHATHA: mapaIeIbHOCTD NPSAMON U
IUIOCKOCTH B IpocTpaHcTse. IIpu3Hak
[apaJuIeIbHOCTH NPSMOU U
iockoctd. CBOMCTBA
[apaJyIeIbHOCTH NPSMOU U
IJIOCKOCTH

31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAJUICIBHOCTBIO
IPSIMBIX U IIJIOCKOCTEW B
IIPOCTPAHCTBE

32

ITocTpoeHue ceyeHus, IPOXOIAILErO
yepe3 JaHHYIO NPAMYIO Ha YepTexXe U
MapajuieIbHOTO APYTrOM MPSMO.
Pacuér oTHOLIEHUI

33

[TapannensHas MPOCKIIUs,
MIPUMEHEHUE ISl IOCTPOCHUS
CeueHuH KyOa U mapasuienenumnea.
CaoiicTBa napajienenunena u
MIPU3MBbI

34

HapaJ'IJ'IeJ'ILHBIe IIJIOCKOCTH. HpI/ISHaKI/I
NnapajiCJIbHOCTU ABYX IUIOCKOCTEM

35

Teopema o nmapanieabHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIIeH Yyepe3 TOUKy, He
MIPUHAISKAILYIO0 JaHHOU TIOCKOCTH
U CIIEJICTBUS U3 HEé

36

CBolicTBa napauiesIbHbIX
IUIOCKOCTEH: 0 mapasieIbHOCTH
IPSIMBIX TIEPECEUEHUs MTPU
NepEeCeYeHHUH JIBYX MapaiebHbIX
IJIOCKOCTEH TpeTheit




37

CBoiicTBa napayyIeIbHbIX
IUIOCKOCTEH: 00 0Tpe3Kkax
HapaselbHbIX NPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napanjelbHbIMU INIOCKOCTSIMHU; O
NIEPECEUECHUH NTPSIMOU € ABYMS
napaiebHbIMU MIOCKOCTSIMU

38

[ToBTOpenue: Teopema I[ludaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
HNPSAMOYTOJIBHOI'O TPEYTOJIBHUKA

40

CgoiicTBa Ky0a 1 PsIMOYTOJILHOTO
napajuleenuIe1a

41

Brruncnenue nuH OTpe3KOB B KyOe U
MPSMOYTOJIBHOM NapajuielIenunene

42

[leprieHANKYASIPHOCTH NPAMOUN 1
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH IPSIMOM 1
IUIOCKOCTH

43

[TepneHaUMKYIApHOCTH NPSIMOU U
mockoctu. [Ipuznak
NEePHEHANKYISIPHOCTH MIPSMOM U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOM,
MPOXOJIAILEH Yepe3 TOUKY
MPOCTPAHCTBA U MEPIEHANKYISIPHON
K IJIOCKOCTH

45

[InockoCcTH ¥ epIEHAUKYISPHBIE UM
IPsIMbIE B MHOTOI'paHHUKaX

46

[InockoCcTH ¥ EpIEHUKYISPHBIE UM
IIPsIMbIE B MHOTOT'PaHHUKAX

47

[lepnieHauKyIAp U HAKJIOHHAS.
ITocTpoeHune nepneHauKyIsipa u3
TOUYKH Ha IPSIMYIO

48

[lepnieH UKy 1P U HAKJIOHHAS.
ITocTpoeHue nepreHauKyIspa u3
TOYKHU Ha MPSIMYIO

49

Teopema o TpEx mepreHAnKyIIpax
(mpsimasi U oOpaTHas)




50

Teopema 0 TpEX NEpPHEHANKYIIAPax
(npsimast u oOpaTHas)

51

Yroa MexIy CKpeluBaroIUMUCS
PSIMBIMU

52

ITouck nepneHuKyISPHBIX IPSIMBIX C
IIOMOIIBIO NTEPIEHAUKYIIIPHBIX
IUTIOCKOCTEN

53

OpToroHanbHOE MPOEKTUPOBAHUE

54

[Toctpoenue ceueHuit Kyda, MpU3MBbI,
IIPaBUIIBHOM MUPAMMIBI C IOMOIIBIO
OPTOTOHAJIBLHOM MPOEKIUU

55

[Toctpoenue ceueHuit Kyoa, mpU3MBl,
IIPaBUJILHOM MUPAMUJIBI C TIOMOIIBIO
OPTOTOHAJIBLHOMN NPOEKINU

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIJIOCKOCTH.
IInockocTy cUMMETpPHH B
MHOTOTrpaHHHUKaX

57

[Tpu3Hak neprneHAuKyJIIpHOCTH
IPSIMOM M TJIOCKOCTHU KaK CIIE€ACTBHE
CUMMETpPUHU

58

[TpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
PAcCTOSIHUM OT TOYKH J0 IJIOCKOCTH

59

[TpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
paccTosHUM OT TOYKHU J0 INIOCKOCTH

60

Crnioco0sl onycTuTh
NEPIECHIUKYJIAPBL: CHMMETPHS, CABUT
TOYKH I10 MApaJUIeIbHON TPSAMOM

61

CnBur no HenapasieabHON MPSIMOH,
WU3MEHEHUE PACCTOSHUN

62

KourpomnsHaast padora ""B3anmnaoe

p p

pacroioKeHUE NPSIMBIX U IIIOCKOCTEN
B IIpOCTpaHcTBe"

63

IToBTOpEHME: YIOJ MEXAY MPAMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEHME: YOI MEKITY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MIPOCTPAHCTBE




65

['eomeTpuyeckure MeTObI
BBIUHCIICHHSI YTJIa MEX]Ty MPSIMBIMH B
MHOTOTpaHHHUKaX

66

JIByrpanssiit yroa. CBoOHCTBO
JVHEHHBIX YTJIO0B ABYI'PAHHOIO yIia

67

[TeprieHTUKYJISPHBIC TIIIOCKOCTH.
CBoiicTBa B3aUMHO
MIEPIICHIUKYJIIPHBIX TUTIOCKOCTEH

68

IIpu3Hak nepneHIuKyJIIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPsMOK
IIEPECEUEHMS ABYX IIJIOCKOCTEN
NEPIEHANKYJISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpssMOYTONIBHBIN NTapajuICICIUIIET;
KyO; u3MepeHusi, CBoiicTBa
IPAMOYTOJIBHOTO IapajuleenuIena

70

Teopema 0 quaroHanu
IPSIMOYTOJIBHOTO Tapajuieienunea u
CJIEJCTBUE U3 HEE

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIAJIHBIC
3aJa4iu, CBA3aHHbIC CO B3aUMHBIM
PacCIoJIOKECHUEM TIPSAMBIX U
IIJIIOCKOCTH

72

IToBTOpEHME: CKPEIIUBAIOLINECS
IpsIMbIE, MTApaJUIENIbHBIE INIOCKOCTU B
CTaHJapTHBIX MHOTOI'PaHHUKAX

73

[Tapa napanienbHbIX TUIOCKOCTEN Ha
CKpELIMBAOIINXCA NPSMBIX,
paccTosiHue MEXIY
CKpELIMBAIOIIMMHUCS IPSIMBIMU B
MPOCTHIX CUTYaILUSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 INIOCKOCTH

75

Brruucnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMU C
IIOMOILBIO TIEPIIEHIUKYJIIPHON
IIJIOCKOCTH

76

TpéxrpaHHblii yroJ, HEpaBEHCTBA JJIst
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JIJI1 TPEXTPAHHOTO yIJIa




DIeMeHTHI ChEePUIECKON TeOMETPHH:

77
reoJIe3NYeCKue JINHUU Ha 3emiie

73 KontponbHas padora "Yribl u
paccrosiHus"

79 CucremaTu3zanus 3HaHUN
"MHOrorpaHHUK U €ro 3JI€MeHTHI"

20 IMupamupa. Buael nupamun.
[TpaBuibHas mupamuaa

81 [Ipusma. [Ipsamast u HaKIOHHAs
npusmbl. [IpaBunbHas nmpusma
[Ipsamoit mapaienenunen,

82 MPSIMOYTOJIBHBIN MapajuieNenumne,
Ky0

23 Brinykibsie MHOTOrpaHHUKHU. Teopema
Ditnepa
Beinykiibie MHOrorpanHuku. Teopema

84 Otinepa. [IpaBunbpHbIE U
NOJTyTIPAaBUJIbHBIE MHOTOTPAHHUKH

85 KonrponbHas pabora
"MHororpaHHuku"

26 [TonsiTve BEKTOpa Ha IUVIOCKOCTH U B
MIPOCTPAHCTBE

87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuio mapannenenunena

90 YMHOKEHUE BEKTOPA HA YUCIIO
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeXKAalllUX B OJHON
IUIOCKOCTH

92 CkansipHO€ IIpOU3BEIEHUE

93 Brruncnenue yriia Mexry BEKTOpaMu
B [IPOCTPAHCTBE

94 IIpocreiimne 3axa4u ¢ BEKTOpaMu

95 [Ipocrelilve 3a7a4u ¢ BEKTOpamMu

96 [Tpocreiiine 3agaun ¢ BEKTOpaMu

97 [Tpocreiimne 3agaun ¢ BEKTOpaMu




O00011eHrEe U cCUCTEMAaTU3AIIHS

98 . 1
3HAHUI

99 O0001eHrEe U cCUCTEMAaTU3aLIIS |
3HAHUI

100 Htorosast KOHTpoJIbHAs paboTa 1

101 HroroBast koHTpobHas paboTa 1

102 O606I£I€HI/I€ U CUCTEMAaTU3aLUs |
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

n/n

Tema ypoka

KoanuyecTBo 4acos

KonrpoJunHbie
Bcero P
padoThbI

IIpakTH4eckue
padoThI

IToBTOpenue TeMsl "KoopauHarbl
BEKTOpa Ha INIOCKOCTH U B
npocTpaHcTae”

IToBTOpenue temsl "CkansipHoe
MPOU3BEJEHNUE BEKTOPOB"

[ToBTOpenue Tembl "Brruncienue
yIi1a MeXJy BEKTOpaMHU B
npocTpaHcTBe"

[ToBTOpeHue TeMbl "YpaBHEHHE
MPSAMOM, MPOXOISIICH Yepe3 1Be
TOYKH"

YpaBHEHUE IUTOCKOCTH, HOPMAJIb,
ypaBHEHHE TJIOCKOCTH B OTPE3Kax

YpaBHEHHUE IUTIOCKOCTH, HOPMAJIb,
ypaBHEHUE TUIOCKOCTU B OTPE3KAX

BekropHoe npousseneHue

JIuneniHple HEPABEHCTBA, JIMHEWHOE
IIPOrpaMMUPOBAHNE

JIuHelinble HEPABEHCTBA, JIMHENHOE
IIPOrpaMMUPOBaHUE

10

AHanuTUYeCKuE METOABI pacuéTa
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

11

AHanuTHdeckne MCTOAbI pacqéTa
yria MKy INIOCKOCTSAMU B
MHOI'OI'paHHHUKax

12

dopmyia pacCTOSHUS OT TOUKH JI0
IJIOCKOCTH B KOOpJUHATAaX

13

HaxoxeHue pacCTOsIHMM OT TOUYKH
JI0 TJTOCKOCTH B KyOe

14

HaxoxeHue pacCTOsIHMM OT TOUYKH
710 IUIOCKOCTH B NIPaBUJILHON
UpaMuIe

15

KonrponsHas padora




"AHanmuTHYECKast reoMeTpHs"

16

Ceuenus MHOTI'OI'paHHUKOB!
CTaHAAPTHBIC MHOTOT'PpaHHUKHU

17

Ceuenus MHOTI'OI'paHHUKOB: METO
CJICI0B

18

Ceuenus MHOT'OT'PAaHHUKOB:
CTaHAAPTHLBIC IINIOCKOCTH,
MEPpCCCUCHUS MPAMBIX U IUIOCKOCTEM

19

HapanneanLIe IIPpsAMBIC U
IJIOCKOCTU: TTapaJlJICJIbHBIC CCUCHUSA

20

[TapannensHbie MpsiMble U
IJTIOCKOCTH: pac4y€T OTHOLLICHUI

21

[TapamiensHblie npsMbIe U
IUIOCKOCTH: YIJIbI MEXTY
CKpCHIUBAIOIIUMHUCSA ITPAMBIMUA

22

IlepnienquKynspHBIE IPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE MMAPbI
NEePIEHANKYJISIPHBIX TUIOCKOCTEN U
MIPSAMBIX, CHMMETPUU
MHOT'OI'PAHHHUKOB

23

[lepnieHquKyIsIpHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TpeX
NEPIEHAUKYIISIPAX

24

[leprienauKyngpHBIE NIPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOT'OI'paHHHKaX

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTbHUKOB, ()OPMYIIBI JISI
IJI0IAeH, COOOpaKEHUS 1MO00Us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB, (POPMYJIIBI JISI
TJI0IaeH, COOOpaKeHUs O 100Us

27

[ToBTOpEnue: omanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI AJIS
TJI0IAEH, COOOpaKEHUS TO00US

28

[Tnomanu ceveHnii MHOTOTPAHHHUKOB:
TUTOIAAN TTOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpakeHUs 10100us

29

[Imomaau ceyeHnii MHOrOrPaHHUKOB:
IJIONIAAN TOBEPXHOCTEH, pa3pe3aHus




Ha 9aCTH, COOOpaKEHUs MMO00us

30

Kontponbhas padota "[loBTOpeHue:
MHOTI'OI'PaHHHMKH, CEUEHMUSI
MHOTOTPaHHUKOB"

31

0O0béM Teira. O0beEM
MPSIMOYTOJIBHOTO Mapasuiesenueia

32

3anmaun 00 yaBOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIINH yriia

33

CrepeoMeTpHUYECKUE 3a1a4H,
CBsI3aHHBIE ¢ O0BEMOM
MPSIMOYTOJIBHOTO TIapajuIe/IeIHIe 1a

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C
BBEIUHCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO TapasiieIeIuIe /1a

35

O0BEM TPSIMOI TPU3MBI

36

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHbIE C BBIYMCIIEHUEM 00BEMOB
IIPSAMOM IIPU3MBI

37

[IpuknaaHbie 3a7a4u, CBSI3aHHBIC C
00BEMOM TIPSIMON MPU3MBI

38

Brruucienne 00EMOB TeI €
TIOMOIIIBIO OTIPEEITIEHHOTO
unTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

39

Brruucnenne 0o0bEMOB TeI €
IIOMOIIBIO ONIPENEITIEHHOTO
unTerpana. O6bEM MupaMuIbl

40

®opmyna 00bEMA TUPAMUIBI.
OTtHomieHre 00beMOB TUPAMU] C
OOLINM yIJIOM

41

dopmyna 00bEMa TUPAMHUIBI.
OTtHotieHre 00beMOB TUPAMU] C
O0IIUM yTiIOM

42

CrepeoMeTrpuueckue 3a1auy,
CBsI3aHHBIE ¢ 00bEMaMU HAKIOHHOM
MIPU3MBbI

43

CrepeomMeTpUUueCcKHE 3a1a9H,
CBSI3aHHBIE C 00BEMAMU TUPAMUIBI

44

[IpuknagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C




00BEMOM HAKJIOHHOM MPU3MBI

45

[IpuknagHeie 3a1a4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM TTUPaMUJIBI

46

[Tpumenenne 00bEMOB. Brruncienne
PacCTOsHUSA A0 IUIOCKOCTH

47

Konrponsnas padora "O6bEM
MHOTOTpaHHHKA"

48

[{umuHapudeckas MOBEPXHOCTb,
o0pa3yroIne IHHIPUIECKOM
MOBEPXHOCTH

49

Huwmnaap. [psamoit kpyroBoii
umiHap. [Tnomans noBepxHocTu
UWIHHIIpA

50

Konnueckast noBEpXHOCTB,
oOpa3yromue KOHHYECKOn
noBepxHocTu. Konyc

51

CecucHue KOHYCa IJIOCKOCTLIO,

MapajyieabHOM IJIOCKOCTH OCHOBAHUS

52

Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTU KOHYyCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCA

55

CrepeomeTpuueckue 3a1a4u Ha
JI0KA3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOEHUEM CEYEHUH LWJIUHJPA,
KOHYycCa

56

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
MOCTPOCHUEM CEUCHHH IMINH/pA,
KOHyca

57

HpI/IKJIaIIHBIG 3aaa4u, CBA3aHHBIC C
MUINHIPOM

58

HpI/IKJIaIIHBIG 3aaa4u, CBA3aHHBIC C
MUINHAPOM

59

Cdepa u map

60

[Mepecedenue chepsl u mapa ¢

ockocThio. Kacanue mapa u chepbl




MJIOCKOCTHIO. By 1 n3zo0pakenue
mapa

61

Ilepeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u cepsl
IUIOCKOCTBI0. Bua u u3obpaxenue
mapa

62

VYpasaenue chepsl. [Lnomans chepbl
U e€ yacteu

63

Cummerpust chepsl 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BBIYKMCIICHHE,
CBsI3aHHBIE CO cpepold U mapom,
MOCTPOCHHUEM UX CCUCHHI
TUIOCKOCTBIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO cpepoid U mapom,
MOCTPOEHUEM MX CEUCHHI
IJIOCKOCTBIO

66

[TpuknagHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYMCIIEHUS B
OKpPY’KHOCTH, CTaHJapTHBIE [10100UsI

68

Paznuunnie KOMGI/IHaL{I/II/I TCI
Bpalll€CHHUA U MHOT'OI'PaHHUKOB

69

3amaun o TeMe "Tena u
MOBEPXHOCTHU BpauieHus"

70

3amaun o TeMe "Tena u
MOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpaleHus"

72

O0béM mumHapa. Teopema 06
00BEME MPSAMOTO MUITUHAPA

73

Brraucienne 00bEMOB TeI C
IIOMOULIBIO ONPENEIIEHHOTO
unTerpana. O6bpEéM KoHyca

74

[Tmomaay OOKOBOM M OJIHOH
MOBEPXHOCTH KOHYCa




75

CrepeomeTpuuecKkue 3aauu,
CBSI3aHHBIE C BBIYHCIICHUEM 00bEMOB
UWIMHIpPA, KOHYyCa

76

[IpuknagHele 3a1a4u 110 TEME

"OOBEMBI M TUIOIIAIA TIOBEPXHOCTEH

Ten"

77

O0BEM mapa 1 IIapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [lnomaas
cdepsl. CTepeoMeTpuIecKre 3a/1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
1Iapa, IapoBOTro CErMeHTa
IIIAPOBOTO CEKTOpa

78

[IpuknagHeie 3a1a4u 110 TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM T11apa U TIIOMAIALI0 CEpHhI.
COOTHOIIICHUST MEX/Ty TUIOIIASTMHU
MOBEPXHOCTEN U 00BbEMaMHU
MOJJO0HBIX Tl

79

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenune o6bE€Ma npu mogoouu.
CrepeoMeTpuuecKkue 3a1auy,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB
TeJ | IUIOMIa/Iel TOBEPXHOCTEH

80

KonTponbnas pabota "Ilnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX

TCII

81

JIBMKEHUS TPOCTPAHCTBA.
OTtoOpakenus. J[BrkeHUs U
paBeHcTBO (uryp. O6uue cBoiicTa
JIBIDKEHUHU

82

Buael nBukeHunii: napauiebHbINA
MEePEHOC, LICHTPAJIbHAsI CUMMETPHS,
3€pKajJbHAsi CHMMETPHS, IOBOPOT
BOKPYT NPSAMOU

83

[TpeobpazoBanus nomoowus. [Ipsmas
u cepa Ditnepa

84

I'eomeTpuyeckue 3a1auu Ha
HpI/IMeHCHI/Ie JOBUXXCHUA

85

KonTponbaas padbota "BekTopsl B
npocTtpancTae"




86

O6o61matomee nopropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
CUCTeMAaTH3allus 3HAHUIA:
"[TapaynienbHOCTD NPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTse"

87

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
cucTteMaTu3aius 3HaHuil: "BekTopbl
B IIpOCTpaHCTBE"

88

O6o06maromee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
cucTteMaTu3alus 3HaHuii: "BekTopbl
B MpocTpaHcTBe"

89

O6o06maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kiaccos,
cuctemMaTtu3anus 3Hanuii: "O0beM
MHOTOTpaHHUKA"

90

O6o0maromiee moBTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10-11 kiaccos,
cuctemaTu3anus 3Hanuii: "O0bem
MHOTOTpaHHUKA"

91

O6o61matomee nopropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 kmaccos,
cucremaTtuzanus 3Hanuii: "[lnomaau
MOBEPXHOCTU U 00BEMBI KPYTJIBIX

Tea"

92

Ob6o6u1aromiee nosropenue 11
MOHATHI U METOJIOB Kypca
reometrpuun 10—11 kimaccos,
cuctemaTtu3anus 3Hanui: "Ilnomann
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX

n

TCI

93

Wrorosas koHTpoJbHAs paboTa

94

HToroBasi KOHTpOsIbHas paboTa




95

[ToBTOpenwue, 0600mEeHNE U
cHUCTEMaTU3als 3HaHUI

96

Hcropust pa3sBUTHs CTEPEOMETPHH
KaK HayKU U e€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHi

97

Hcropus pa3sBUTUSA CTEPEOMETPUA
KaK HayKHU U €€ pojb B Pa3BUTHH
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTMH

98

Hcropus pa3BuTus CTepeOMETpUn
KaK HayKU U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3sBUTUSA CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BuTHs CTEpEOMETPUN
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKH U e€ pojb B pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIH

102

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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