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MNOACHUTEJIbHAS 3AITNCKA

['eomeTpus sBisgercs OAHUM U3 0a30BBIX KypCOB Ha YpOBHE CpeIHEro oOIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3Y4YEHHUS JUCLUIUINH €CTECTBEHHO-HAyYHOU
HAIpPAaBIEHHOCTH U TMPEAMETOB T'yMaHUTapHOro Iukia. [IoCKOJIbKY JIOrMYecKOoe MbBILIUICHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0KA3aTeNIbCTBE TEOPEM M IOCTPOCHMM IEHNOYKU JIOTMUECKUX YTBEPXKICHUI MpH pelIeHUun
TeOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTaThb M ONPOBEPrarh THIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PEIIEHUHU 3aJa4 €CTECTBEHHO-HAyYHOTO IHMKJIA, B YACTHOCTH (PU3MUECKHUX
3azad.

Llenb ocBoeHus mporpaMmMbl yueOHOro kypca «I['eomerpusi» Ha yriayOJaE€HHOM ypOBHE —
pasBUTHE WHIMBHIYaIbHBIX CIIOCOOHOCTEH OOYyYalOMMXCS NPU H3YUYEHHUH TEOMETPUH, Kak
cocTaBisifoleil mpeaMeTHOM oOmactu «MaremaTuka U HHGpOpMaTHKa» dYepe3 obecreueHue
BO3MOXKHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, cHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JIi YCHEIIHOTO Mpo(eCcCHOHAIBLHOTO
00pa30BaHMsl, CBA3aHHOTO C HCIIOJIb30BAaHHEM MaTEMaTHKH.

[TpropUTEeTHBIMH 33/la4yaMH Kypca Tr€OMETPUH Ha YriyOJIEHHOM YpOBHE, paCHIHPSIONIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacliupeHre TMPEeACTaBIEeHUs O TEeOMETPUM KakK YacTH MHPOBOH KYIbTYpbl U
(dbopMEpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

dbopMupoBaHUE TMPEACTABICHUS O NPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH M M3y4aTh pas3HbIE SIBICHUS
OKpPYKAloIIero MUpa, 3HaHUE MOHSATUIHOrO ammapata 1o pasueny «CtepeoMeTpus» yuyeOHOro
Kypca reOMeTpuH;

dbopMupoBaHHUE YMEHUS BIAJETh OCHOBHBIMU MOHATHUSIMH O MPOCTPAHCTBEHHBIX (PUTYpax
U MX OCHOBHBIMH CBOWMCTBAaMH, 3HAHUE TeopeM, (GOpMylT M yMEHHE WX TPUMEHSATh, YMCHHS
JTIOKa3bIBaTh TEOPEMBI M HAXOIUTh HECTaHAPTHBIE CIOCOOBI PEIICHUS 3a1a4;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepTekaxX, MOJIENSAX W B PEATBHOM MHPE
MHOTOTPaHHHKH U TeJa BPaIeHUsI, KOHCTPYHPOBATh T€OMETPUUECKUE MOEIH;

dopmupoBaHue NOHUMAHUS  BO3MOXXHOCTH AKCHOMAaTHYECKOTO MTOCTPOCHHS
MaTeMaTHUYECKUX TEOpHil, (OpMUpOBaHHME MOHHMAHHS POJIM AKCHOMATHKU TMPH MPOBEACHUU
pacCyXIeHHUI;

dbopMupOBaHHE yMEHHMsI BIAJeTh METOJAMH [OKA3aTelIbCTB M aJTOPUTMOB pEIIEHUS,
YMEHHUSI HX TPHUMEHSATh, MPOBOIUTH JOKa3aTeNbHbIE pPACCYXICHUS B XOAE pPEUICHHUS
CTEpEOMETPUYECKHUX 337ad M 3aJad C NPaKTUYECKUM CcoJiepKaHueM, (OpMHUpPOBaHHE
NPEICTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB TIPM OOOCHOBAaHMHM MAaTEMAaTHYECKHX
VTBEPKACHHUIA U POJIM aKCHOMATUKHU B TIPOBECHUH JISYKTUBHBIX PACCYXKICHHIA,

pa3BUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
0o0yJaromuxcsi, MO3HABATEIbHOW AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

dbopMupoBaHue (QYHKIIMOHATHHONH T'PAMOTHOCTH, PEIEBAHTHOW TEOMETPUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAlUSX W MPH U3YUYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, MOJCITUPOBAHHS pEabHBIX CHUTYyallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIETIEH, MHTEPIPETAINH MTOJTYICHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpallleHus», «BEKTOpbI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «JBH)KEHUS B TPOCTPAHCTBEY.

CohopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMETh OINEPUPOBATH MOHATHIMM,
pEeBaHTHBIMHU T€OMETPHUH Ha yriy0iaéHHOM ypoBHe 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJCpXKATENbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JOTHYECKUX YMEHUH
pacrpeieniieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHHUSM, HO M 1O ToAaM OOyuYeHHs.



Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3yiabTaTaM  OCBOCHUS
®enepasibHOI pabouell MPOorpaMMsbl, pacrpene’aEHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpOcCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO TMO3BOJSIET OPraHu30BaTh OBJIAJICHUE T'€OMETPUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIFHO M IOCTYNATENbHO, C COOJIOJACHHUEM TNPUHIINIIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
NpeCTaBICHUN OOYUaIOIIMXCs, paciupss U yrayouss e€, oOpasysi MpOYHbIE MHOXKECTBEHHBIE
CBSI3U.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3aarh ycnoBus s nuddepeHnmanuy  00ydeHHs, MOCTPOEHUS HWHAMBHUIYaTbHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, O00ecHeunTh yrIyOJNEHHOE UW3yuyeHHE TEeOMETPUM  Kak
cocTaBsitolIeil yueOHoro npeamera «MaremMaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHHS MATEMAaTHKH C Y4ETOM BBIOOpA
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBomuTcs 204
qaca: B 10 kimacce — 102 gaca (3 vaca B Hezeno), B 11 kimacce — 102 vaca (3 gaca B Hefelo).

COJAEP/KAHUE OBYYEHUA
10 KJIIACC

IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3aumHoe pacrnosioykeHue ImpsIMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napauieabHble U
cKpeuuBaromuecs npsamele. [Ipuznaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajlielbHble MPsSIMblE B MPOCTPAHCTBE, MapauIeIbHOCTh TPEX
IOpsSIMBIX, MApaJUIEIBHOCTh NPSMOM M IIocKocTH. IlapamnensHoe W LEHTpaslbHOE
poeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUSI.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YToJl
MEXJy OpsIMBIMU B IpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH: mapasuieabHble IMJIOCKOCTH,
CBOMCTBA MapayyieNbHbIX MIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TeTpas3p, Napauieienune, IOCTPOSHUE CEUYCHHI.

[lepneHAUKYIApPHOCTD TOPSAMOM M IUIOCKOCTH: NEPHEHIAUKYJISAPHBIE TpsSMbBIE B
IPOCTPAHCTBE, TMpsIMblE NapaulebHble M MNEPHEHIUKYISIpPHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TMPSAMON MNEPHEHAUKYISIPHON
wiockocTi. OpToroHanbHOe NpoekTupoBaHue. [lepneHAuKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYPBI HA IIIOCKOCTb.
[leprieHAUKYISAPHOCTD TUIOCKOCTEW: MPU3HAK MEPHEHAUKYIISIPHOCTH ABYX IIockocTeil. Teopema
0 TPEX NMEPIEHIUKYIIApax.

YTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, TUHEHHBIN
yroJl JABYrpaHHOro yria. TpéxrpaHHblii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOTrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHUHYCOB M CUHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHMKOB, pa3BEpTka MHororpaHHuka. [lpusma: n-yroiapHas mnpusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MblI, OOKOBas M IMOJIHAS MOBEPXHOCTHh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunes] U ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTH
MHoOTOrpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. ITupammma: n-
yroibHasi NUpaMHia, IpaBUiIbHAsA U yceu€HHast mupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
MpaBUIbHON nupamusl. [IpaBuiibHBIE MHOTOTpaHHUKH: IMpAaBUJIbHAs NpH3Ma M IpaBUIbHAs
MUpaMu/Ia, IPaBUIbHAS TPEYTOIbHAS TMPAMHJIA ¥ TIPABIIIBHEIN TeTpa’ap, ky0. [IpeacraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKA3AP U UKOCADIP.



Brruncnenue 31eMEeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHainu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU M IIOJHOM IIOBEPXHOCTH MNPSMOM INPU3MBI, ILIOLIAAb OCHOBaHUHM, TeopeMa O
OOKOBOH IMOBEPXHOCTH TpsSMON mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TOBEPXHOCTH
IIPABWJIBHOM MUpaMUbI, TEOPEMA O IIOIAAN YCEUEHHON MUPaMUIBbI.

CuMmMerpuss B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHHUKE: CHMMETpHUS IapajlielIeNuIena, CHUMMETPHS
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIBLHON TUPAMU/IBL.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTHsI: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIC, COHANPABICHHBIE M IPOTHBOIIOJIOXKHO HAaIlpaBJICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpaMHU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXXCHHE BeKTOopa Ha uncio. CBoHcTBa cloxeHHs BeKTopoB. CBoNCTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHsaTHe KoMIutaHapHble BEKTOpbI. [Ipru3HaK KoMIiaHapHOCTH
Tp€X BekTOpoB. lIpaBuno mnapannenenunena. Teopema O pPa3IoKEHUH BEKTOpa IO TPEM
HEKOMIUIaHapHbIM BekTopaMm. llpsMoyronpHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MEXIy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMWIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKAash IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHus:: LUMIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHune Ten BpaleHus Ha MIIOCKOCcTU. Pa3BépTka nmnuHapa u konyca. CUMMeETpHs
cdepsl U mapa.

O6béM. OcHoBHblE cBoWicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napajjenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOuHnanmu Tten BpalleHHss U MHOTOorpaHHUKoOB. Ilpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenune cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHMK HJIM TEJIO BPAILICHMUS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUIomans cepsl u e€ yacteid. [lomobue B
npoctpancTtBe. OTHomeHue 0O0BEMOB, TIUIOMIAZE TMOBEpXHOCTEH MOAOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTus. PemieHune 3agad Ha IUIOCKOCTH C MCIIOJIB30BaHUEM
CTEepPEOMETPUYECKIX METOJIOB.

ITocTtpoeHne ceueHUMl MHOTOTPAaHHUKOB W TEJI BpAIICHUA: CEYEHUs LWINHApA
(mapamienbHO W TMEPIEeHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapajyieibHble OCHOBAHHUIO M
IIPOXOJAIINE YEPE3 BEPLIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUSI CEYEHMI: METOJ CJEOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TIIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOTO YMHOXEHHA. IIpsiMoyrosnbHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEILIEHNN TEOMETPUYECKUX 3a/1ay.

J{BMKeHHUs B MPOCTPAHCTBE

HBwxkenuss npoctpanctBa. OroOpaxkeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JABWKECHMI. BuIbl NBM)KEHWM: TMapauieldbHbIA MEPEHOC, LIEHTPAJIbHAsi CUMMETPHS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT npsiMoil. IIpeoGpazoBanust nonodus. Ilpsmas u chepa
Oitnepa.



IHJIAHUPYEMBIE PE3YJIbTATDBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro OOIeCTBa, MPEACTABICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBJICHHM, MpoOLenyp Tpa’kJIaHCKOro o0OIecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKON UICHTHUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAIIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE JTHUX JIOCTHIKEHUH B
JIPYTUX HayKax, TEXHOJOTUSIX, chepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIBHOCTHIO YUYEHOTrO, OCO3HAHMUE JUYHOTO BKJIAJla B MOCTPOCHHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

JCTETHMYECKOE  OTHOLIEHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHud, BOCIHPUUMYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3ju4yHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas Gu3ndeckas akTUBHOCTH),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBFHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKCHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNpaBICHHOCTH;

7) IK0JI0rnYecKoe BOCIIMTaAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  OKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [PUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd M OOILIECTBEHHOW MPAKTHUKH, MOHMMaHHWE MaTeMaTH4eCKOW Hayku Kak cdepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTHYECKOU KYyJIbTYpPOU KaK CPeJICTBOM MO3HAHUS MUDA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U
B TpyIIIIE.

METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS



ba3zoBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYLIECTBEHHBbIC INPU3HAKK MaTEeMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATHL OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHUA [UIsi 0000LIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPeoOPa3oBBIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUMIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEILHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOW 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue A1eCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIJITAHUPOBAHHBIM ~ AKCIIEPUMEHT, UCCJIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (OPMYITHUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEITOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha BOIPOC W JJIs
pelieHus 3a1a4uu;

BbIOMpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HHGOpMAIMIO, TPEACTABIATH €€ B Pa3au4HbIX  (dopmax,
WJLTIOCTPUPOBATH TpadUUecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh M (DOPMYIHUPOBATH CYXKIEHHS B COOTBETCTBHH C YCIOBUSAMH W IEISIMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peHIeHHs 3aJadl, KOMMEHTHpPOBATh TMOJYYCHHBIN
pe3ynbTart;

B X0j/i¢ OOCYXXJEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY 00CYXAaeMOW TEMbI, MPOOIEMBI,
perraemMoil 3aJauM, BbICKA3bIBAaTh WJIEH, HAICJICHHbIC HA MOMCK PEIICHHs, COMOCTAaBJISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jivuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;



NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3aJaud, HKCIHEPUMEHTa, HCCICAOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBJISITh IUIaH, AJITOPUTM PpEUICHHs 3aJayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUICHH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX W CTBHIA
U MBICIUTENIBHBIX TPOIIECCOB, WX pe3yJdbTaToB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysIbTaTa pelleHrs MaTeMaTHYeCKOH 3a1auu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHHH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBHSIM, OOBICHATH HPUYUHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHSI PE3yIbTaTOB NESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI IpU
pemieHNr y4eOHBIX 3a7ay, NPUHAMATh LEJNb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpeienarTbh BUABI padoT, TOTOBapHBAThCs, OOCYKIATh
MIPOIIeCC U Pe3yIbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBaTh KAauyeCTBO CBOEr0 BKJIaJa B OOIIMH NPOIYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI
K xoniy 10 kiaacca o0yyaromuiicss HAyqIuTCs:
e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IPOBEIEHUN MaTEMAaTUYECKUX PACCYKJICHHIA;

® [PUMEHSTh AKCHOMBI CTEPEOMETPUU U CJIEICTBUS W3 HHX TIIpH  PEIICHUHU

reOMEeTPUUECKUX 3a]1a4;
e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C YIJIaMU B NPOCTPAHCTBE: MEXIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (TIpuU3Ma, MHpaMUa,
IPSIMOYTOJBHBIN TapasUIeNIeuIe]I, Kyo0);

e KJaccu(UUIUpPOBATh MHOTOIPAaHHHUKH, BEIOMPAsk OCHOBAHHUS JJISl KIaCCU(PHUKAIINH;

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;

e  BBINOJHATH NapaJIeNIbHOE, IIEHTPATbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTD, BBIIOJHATH N300pakeHHsI (PUryp Ha IMIIOCKOCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PAa3IMYHBIMU METOJAMHU, BBIMIOJIHATH (BHIHOCHBIC)
MJIOCKUE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHA CBEpPXY, COOKY,
CHH3Y;

® BBIYUCIATH IUIOMIAAU TOBEPXHOCTEH MHOTOTPaHHMKOB (IpuU3Ma, MUPaMHJIA),
FEOMETPUUECKUX Tell C MPUMEHEHUEM (OopMyI;



CBOOOJTHO ONEpUPOBATh TMOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpPBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOpJIWHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH ICHCTBUSA HaJl BEKTOPAMY;

pelmate 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH U HaXOXICHHE
FEOMETPUYECKUX  BEJIMYMH, [IPUMEHSS  U3BECTHBIE METOABI IIPM  PELICHHUU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CJI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOIPAMMHBIE CPENCTBA U DIEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1aY;

U3BJICKATh, peoOpa3oBHIBATH u UHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax H
PUCYHKaX;

IIPUMEHATH IIOJIy4CHHBIC 3HAHMS HA IIPAaKTUKE: CpPaBHMBAaTh M AHAIU3UPOBATH
pealbHbIe CUTYyallud, NPUMEHATh U3YYCHHBIC NOHATUA B IIPOLIECCE IOMCKA pELICHUSA
MaTeMaTHYeCKu C(HOPMYyITUPOBAHHON MPOOIEMBI, MOJCTUPOBATh PEANbHBIC CUTYalluu
Ha sA3bIKE TIEOMETPHUM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM
FEOMETPUUECKUX IOHATHI M TeopeM, ammapara ajareOpbl, pelarh IpaKTHYECKHe
3a/1a4y, CBA3aHHBIEC C HAXOXKIECHUEM I€OMETPUYECKUX BEIINYUH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHH KaK COCTaBHOMN
JacTu QyHAaMEHTa Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBO6OI[HO OIICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHHHPHHGCKOﬁ, KOHUYECKON M
ceprueckoil MOBEPXHOCTAMH, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OIEpUPOBATh NMOHATHUAMH, CBA3aHHBIMHU C TEJIAMM BPAIICHHS: LIMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpalleHus (LWIMHIP, KOHYC, cdepa u map) U 0ObACHATH CIIOCOOBI
MMOJIYYCHHA TCII BpAIICHUS,

KJIaccU(UIUPOBaTh B3aUMHOE PACIOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpALICHUs, OOBEMBI U
Iomaiun HOBerHOCTeﬁ MHOT'OTPaHHUKOB W TCJI BpallCHUA, TCOMECTPUUCCKUX TCII C
npUMeHeHHeM GopMyIT;

CBOOOJTHO OMEpPUPOBATh MOHITUSMH, CBSI3aHHBIMM C KOMOMHAIIUSMH TeJ BpAIIEHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy M OMHCAHHBIN OKOJIO chepsl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIUYUCIIATE COOTHOICHUA MCXKAY IUIOIIAaIsIMU HOBerHOCTefI 1 00BéMaMu HOJIO6HBIX
TeJI;

u300pakaTb HU3y4daemble (UIYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYp: BUJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TeJ BpalleHHUS;

U3BJIEKATD, UHTEPOpPETHpPOBaTh M INPeoOpa3oBbIBaTH  HH(POPMAIUIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YepTekax u
PHUCYHKaX;

CBOOOIHO OTIEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATE OIICpAllMU HAJl BCKTOPaAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJMHAT,

pemaTb TeOMETPUYECKHE 3alaud Ha BBIYMCICHUE YIVIOB MEXIy MpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PAcCCTOSSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA TP PELICHUH;



CBOOOJHO OIEPHPOBATH IMOHSATUSMHU, CBS3aHHBIMU C JBUKCHHEM B IIPOCTPaHCTBE,
3HaTh CBOMCTBA JIBU)KCHUI;

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TEN BpAIICHUS TPH MapaJljIeIbBHOM
MEePEeHOCe, IIEHTPAIbHON CUMMETPHUH, 3ePKaTbHON CUMMETPUH, TIPH TIOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOI00US;

CTPOUTh CEYCHUsS MHOTOTPAHHUKOB U TN BpAIICHHS: CCYCHHS IMJIMHIpPA
(mapasuieNbHO U MEPHEHAUKYIIIPHO OCH), CEUeHHs KOHYca (napajljieIbHble OCHOBAHUIO
U TIPOXOJsIIKe Yepe3 BEPIIUHY), CEUCHUS 1I1apa;

UCIIOJIb30BaTh METOJBl TIOCTPOSHUSI CEUEHUUH: METOJ CJIEI0OB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIOCKOCTH;

JTIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue ¢akThl [UIsi PEIIeHUs CTePEeOMETPUYECKUX 3ajad,
MPEIIOJIararoIuX HECKOJIBKO IIAaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMe;

pemate 3aJayd Ha JI0Ka3aTelIbCTBO MAaTEMaTHUYECKUX OTHOIICHUM M HaXOXXICHHE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

NPUMCHSTh IIOJIYYCHHBIC 3HAHUS Ha TIPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeaJbHbIC CUTYAIIMH, TIPUMEHSATh H3YUYCHHBIC TIOHATHUS, TEOPEMbI, CBOWCTBA
B IIpollecce IMOWCKA pElIeHUs MaTeMaTHYecKu CQOpMYIMPOBAHHOW MPOOIEMBI,
MOJICJTMPOBATh PEabHBIC CHTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATH MOCTPOCHHBIE
MOJIEJIM C UCIOJIB30BAaHUEM T'€OMETPUUYECKUX MOHATHUN U TEOpeM, almapara anreopsl,
penraTh MPaKTUICCKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPUICCKIX BEITMYNH;
UMETh TPEJICTaBICHUs] 00 OCHOBHBIX J3Tamax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu (hyHIaMEeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME . 10 KJJACC

KoJumnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB U TeM
' S — Beero Konrpoububie IIpakruueckne  (uupposbie)
padoTbI padoTbl o0pa3oBaTe/ibHbIE
pecypcbl
BBenenue B cTepeoMeTpuio.
1 [TapamienpHOCTB IPSIMBIX U IUIOCKOCTEH B 31 1
MIPOCTPAHCTBE
9 [lepnieH TUKYISPHOCTD MPSMBIX U 30 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
3 MHororpaHHUKH 14 1
4 Bekrtopsl B mpocTpaHcTBe 19 1
5 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus 5 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
TEMATHYECKOE INTIAHUPOBAHHUE . 11 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/mm Hauvienosanue pasienos i rem Konrpoasubie IIpaktnueckne (uudposbie)
) NpPOrpaMmsI Bcero P p P
padoTsI padoThbI oOpa3oBaTe/ibHbIEC
pecypcsl
1 AHanmuTHyeckast FeOMETPHs 15 1
2 [ToBTOpenue, 0600IIEHNE U 15 1
CUCTEMaTHU3alis 3HAHUH
3 O0BEéM MHOTOTPaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBEepXHOCTH U 0OBEMBI 9 1
KPYTIJIBIX Tel
6 JIBrokeHuUs 5 1
7 [ToBTOpenue, 0600mEeHNE U 17 5
CUCTEMaTHU3allisl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpounbhble | IIpakradeckue fI[Sy‘ICHPIH :)Iﬁlt)l:lgonaTenbnme
padoThI padoThI pecypebi
1 ITonstue crepeomerprun. OCHOBHBIE TOHATHUS 1 509
U aKCHOMBI CTEPEOMETPUHU
[Tonsatus crepeomerpun: OCHOBHbIE OHATHUS
5 U aKCuoMbl ctepeomeTpuu. OCHOBHbIE 1 509
IIpaBUiIa N300pa)KEHUS HA PUCYHKE '
IJIOCKOCTH, MApaJIJIEJIbHBIX MPSIMBIX
[Tonsitue crepeomerprun. OCHOBHBIE TOHATHUS
3 U aKCHOMBI cTepeomeTpuu. HekoTtopsle 1 7.09
CJIEJICTBUS U3 aKCUOM
OCHOBHBIE TIOHSTHS U AKCHOMBI
4 crepeomerpun. Hekoropsle cnencTus us 1 12.09
akcuoM. CriocoObl 3a4aHUsI IPSAMBIX U '
IJIOCKOCTEHN B POCTPAHCTBE.
5 [TapannenpHble MpsiMble B TPOCTPAHCTBE. 1 12.09
5 [TapannenbHble TpsMble B IPOCTPAHCTBE. 1 14.09
[TapamienbHOCTB TpEX MPSIMBIX '
7 CraproBas quarHoctuyeckas padbora 1 19.09
[TapannenbHOCTh MPSAMON U MIOCKOCTH.
8 [Ipu3Hak napayuieabHOCTH NPSIMON U 1 19.09
IIJIOCKOCTH.
[TapannenbHOCTh MPSAMON U IMIIOCKOCTH.
9 [Ipu3Hak napayuienbHOCTH MPSIMON U 1 21.09
IIJIOCKOCTH.
10 [TapannenbHOCTh MPSAMON U IMIIOCKOCTH. 1 26.09

CaoiicTBa napamienbHOCTH NPSIMOH U




IIJIOCKOCTH

11

[TapannenbHOE M IEHTPAIILHOE
MIPOEKTUPOBaHKE, H300pakeHue Guryp.
OcCHOBHBIE CBOIMCTBA IMapalICIILHOTO
npoekTupoBanus. M3o0paxenue puryp B
napauIeIbHON IPOSKIIUH.

26.09

12

[TapanmnensHoe U HEHTpaIbHOE
MPOEKTUPOBaHKE, H300pakeHue Guryp.
OcHoBHbIE CBOWCTBA NapaIEIHLHOTO
npoekTupoBanus. M3o0paxenue puryp B
MapayuieTbHON MPOEKIIUH.

28.09

13

B3auMHoe pacnosioxkeHue npsMbIX B
npoctpancTBe. CKpelBaroLIecs MpsMbIe.
[Tpu3HAK CKpEIUBAIOLIUXCS MIPSIMBIX.

3.10

14

B3auMHoe pacnosyioxkeHue npsMbIX B
npoctpancTBe. CKpelBaroLUIecs MpsMble.
[Tpu3HAK CKpEIMBAIOIIUXCS MPSIMbIX.

3.10

15

16

17

[HenTpanbsHas mpoeKuus. YTObl ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXY
TPSIMBIMH

[enTpanbsHas mpoeKuus. YTosl ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXY
TPSIMBIMH

VYron mexay npsmeiMi. CaMoCTOsITeIbHAS
padora.

5.10

10.10

10.10

18
19

Yroa Mexay npsMbIMU

[TapannensHele ockocty. [IpusHaku
NapaJUIeIbHOCTH JBYX INIOCKOCTEN

12.10

17.10

20

[TapannensHele ockocty. [IpusHaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

17.10

21

[TapannensHble miockoctu. CBoiicTBa
MapaJuIeIbHbIX MJIOCKOCTEN

19.10




[TapannensHbie mmockocTr. CBOMCTBA

22 . 1 24.10
MapajuIeNbHBIX TUIOCKOCTEH
23 Teopembl Menenas u UeBsl 1 24.10
24 Teopembl Menenas u UeBsl 1 26.10
25 Terpasrnp u napaenenumnes 1 7.11
26 Terparap u napanenenumnes 1 7.11
3ajaun Ha MOCTpoeHue ceueHuit Meron
27 CJeA0B AJIsl OCTpOoeHUs ceueHuil. CBOMCTBa 1 9.11
MEPECEUCHU I MPSAMBIX U IJIOCKOCTEH
[TocTpoeHue ceveHuii B TeTpasape,
napajuieJienuIe/ie o TpéM Toukam Ha
28 . . 1 14.11
pe€opax. Co3nanne BRIHOCHBIX YEPTEKEH U
3aIKUCh IIaroB MOCTPOSHUS
[TocTpoenue ceuenuii B nmupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3gaHue
29 P beop g 1 14.11
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MTOCTPOCHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpEM ToukaM Ha péopax. Co3aaHue
30 P pebp A 1 16.11
BBIHOCHBIX YepTEeXKeH U 3aIuch I1aroB
MTOCTPOCHHUS
KounrtpoJabHnas padora "AxcuomMbl
31 crepeomeTpuu. [lapannenbHOCT NPAMBIX U 1 21.11
miockocteil. Ceuenns"”
CsoiicTBa Ky0a ¥ MPSIMOYTOJILHOTO
32 yoa 1 HpAMOYT 1 21.11
napajuieNienumnena
Brruucienue IIUH OTPE3KOB B KyOe U
33 A p y 1 23.11
MPSMOYTOJIBHOM TapajlIeIICITHITC e
[NepnieHIUKYIISIPHBIE IPSIMBIE B
34 PHICHMKYTHAP p 1 28.11
MIPOCTPAHCTBE
ITapamnensHble IPSMBIE, TIEPIICHIUKYIISIPHEIE
35 P PAMBIC, HIEPHCHHIKYIAD 1 28.11

K IINIOCKOCTH




[leprnieHIUKYISIPHOCTD MPSMOM U MIIOCKOCTH.

36 [Ipu3Hak nepneHaAuKyJIAPHOCTH IPSIMON U 1 30.11
IJIOCKOCTH
IlepneHIUKyYIAPHOCTD NPSMOU U IIOCKOCTH.

37 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U 1 5.12
IJIOCKOCTH

38 Teopema o npsAMoH, NEpIEHAUKYIISIPHON K 1 512
IIJIOCKOCTH

39 [ImockoCTH U EPIIEHIUKYIIAPHBIE UM 1 712
IIPSIMbIE B MHOTOTPaHHMKAX

40 [InockocTy ¥ NepNEHAUKYISPHBIE UM 1 1212
IIpsIMbl€ B MHOTOTpaHHHUKAX

a1 [lepnennukynsap u HakioHHas. PaccrosHue 1 1212
OT TOYKH 10 IJIOCKOCTH

42 [Iepnennukynsp u HakinoHHasA. PaccrosiHue 1 14.12
OT TOYKH J0 IIJIOCKOCTH

43 Teopema o Tpéx nepneHaAnuKyIApax (mpsmas 1 19.12
u oOparHasi)

44 Teopema o Tpéx nepneHAUKYIsApax (Mpsmas 1 19.12
u obOpaTHast)
Teopema o Tpéx nepneHAUKyIApax (Mpsmas

45 1 21.12
u oOparHas) CamocrosiTesibHast pabora

46 Yron Mexay nNpsMou U IIIOCKOCTHIO 1 26.12

47 VYron Mexay npsaMou ¥ II0CKOCThEO 1 26.12

48 Yron Mexay nNpsaMou U IIIOCKOCTHIO 1 28.12

49 JIByrpanHb1i yros CBONCTBO JIMHEWMHBIX 1
YIJI0B JBYTPaHHOIO yria

50 JIByrpanHsbIil yroi. CBOMCTBO JIMHEHHBIX 1
YIJIOB ABYTPAHHOT'O yria

51 [lepnennukynspHeie miockoctu. CBoiicTBa 1

B3aMMHO INCPIICHAUKYJIAPHBIX ILIOCKOCTEH




52

53

[Ipu3Hak nepneHANKYIIPHOCTH ABYX
IUIOCKOCTEH
[Ipu3Hak nepneHANKYIIPHOCTH ABYX
IUIOCKOCTEH

54

55

[Ipu3Hak nepneHIMKyJISIPHOCTH ABYX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

56

[IpssMOyTONBHBIN MMapajuIeaenuIe; Kyo;
W3MEPEHHUSI, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuieNienuneaa

57

58

59

[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUS, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuieJIienuneaa

[IpsimoyronbHbIN napasuienenunes; Kyo;
U3MEpEHUS, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema 0 1MaroHany NpPsMOYTrOJIbHOTO
napajuleJIenuIea 1 CIeICTBUE U3 HeE

60

61

TpéXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAaHHOIO yIJia

TpéxrpaHHblil yroi, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIia

62

63

MHororpasHssIii yromu
KonTtpoJsbHasi paGora no teme
«[lepneHAUKYISIPHOCTH MPSMBIX U
IIJIOCKOCTEN»

64

[TonsiTHE MHOTOTpAaHHUKA. BBIMyKITBIE
MHOTOTpaHHUKH. Teopema Ditnepa




Brinykibsie MHOTOrpanHuKd. Teopema

65 Olinepa. IIpaBunpHbIe U OTYNIpaBUIbHBIE 1
MHOT'OTPaHHUKH

66 [Ipsmoit napamienenunes, TpsIMOYTOJIbHbBIN 1
napaJiesienunes, Kyo

67 [Ipusma. IIpssmast 1 HaKIOHHAS IPU3MBI. 1
[IpaBunbpHas npusma

63 [Ipusma. IIpsAmast 1 HAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

69 [Ipusma. [IpsAmast u HAKIOHHAS IPU3MBI. 1
[IpaBunbHas npuszma

70 [Ipusma. [IpsAmast u HAKIOHHAS IPU3MBI. 1
[IpaBunbHas npuszma

71 [IpocTpanctBennas Teopema [Iudaropa. 1

72 [Tupamupa. Buasl nupamuy. [IpaBunibHas 1
nupamua

73 ITupamupa. Buaer nupamua. [IpaBunsHas 1
nupamMuaa

74 [Inpamupa. Buael nupamun. [IpaBunpHas 1
nupamua

75 [upamupa. Bunsl nupamun. [IpasunsHas 1
npamMuaa

76 [upamupa. Bunsl nupamun. [IpasunsHas 1
npamMuaa

77 KonTtpouabHnas padora "MHuororpaHHuku" 1

78 ITonsiTHE BEKTOpA Ha IIJIOCKOCTH U B 1
IIPOCTPAHCTBE

79 PaBeHCTBO BEKTOPOB 1

80 CyMMa BEKTOpOB 1

81 Pa3nocTh BekTOpOB 1

82 CyMMa HECKOJIBKUX BEKTOPOB 1




83 YMHOXEHHE BEKTOpa Ha YHCIIO 1

84 KomriutaHapHbie BEKTOPBI 1

85 KomriutanapHbie BEKTOPBI 1

86 [IpaBuno mapannenenunena 1

g7 Pasnosxxenune BekTopa 1o TpéM 1
HEKOMILIAHAPHBIM BEKTOpam

33 Paznoxenue Bektopa 1o Tpém 1
HEKOMILIAHAPHBIM BEKTOpPam

89 Paznoxenune BekTopa 1o Tpém 1
HEKOMILUIAaHAPHBIM BEKTOpPam

90 CkansipHOe pou3BEICHUE 1

91 CkansipHO€ MpOU3BEICHUE 1

92 Brluucnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

93 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1

94 [Ipocreiimme 3ana4n ¢ BEKTOPAMHU 1

95 IIpocreiimme 3ana4u ¢ BEKTOPaMHU 1

96 KonTtpoabsnas padora « BekTops! B 1
MIPOCTPAHCTBEY

97 O06o0061IeHre U cucTeMaTu3alus 3HaHU! 1

98 O06001eHre U cucTeMaTu3aIs 3HaHUA 1

99 [IpomexxyTouHas arrectaiusi — KOHTPOJIbHas 1
paborta

100 O06001eHre U cucTeMaTr3aIs 3HaHU 1

101 O06001IeHre U crucTeMaTU3alus 3HaHU! 1

102 O06001enre 1 cucTeMaTr3aIs 3HaHUIA 1

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KoaundecTBo yacoB I[ 3HeKTp0HHLIe
ara
Nen/m  Tema ypoka Beero Konrpoabnsie IIpakrnyeckue W3yueHust uugposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1 3.09
Ha IUIOCKOCTH U B IPOCTpaHCcTBE" )
5 IToBTOpenue temsl "CkaisspHoe 1 5 09
MPOU3BEICHUE BEKTOPOB" )
3 [ToBTrOpenue Temsl "Bprunciienue yria 1 5.09
MEX/1y BEKTOpaMu B IPOCTpaHcTBE" '
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1 10.09
MIPOXOASAIICH uepe3 1Be TOUKu" '
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 12.09
ypaBHEHUE IUIOCKOCTH B OTpE3Kax '
6 VYpaBHEHUE IIOCKOCTH, HOPMaJb, 1 12.09
YpaBHEHUE IIIIOCKOCTH B OTPE3KaAX '
7 BekropHoe npousseneHue 1 17.09
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 19.09
MPOTPaMMHUPOBAHUE '
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1 19.09
IIPOrpaMMHUPOBAHHE '
10 AHaJIUTUYECKHE METOBI pacyéra yriia 1 24.09
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX '
11 AHanuTHueckue METobl pacuéra yria 1 26.09
MEX/y TJIOCKOCTSIMH B MHOTOTpaHHUKaX '
12 dopMya pacCTOSTHUSA OT TOUKH J10 1 26.09
IJIOCKOCTH B KOOPJAMHATaX '
13 HaxoxzaeHue paccTosHUI OT TOYKH 10 1 110
IUIOCKOCTH B Ky0e '
14 HaxoxeHue pacCTOSIHUN OT TOYKH 10 1 3.10




IIJIOCKOCTH B HpaBHHBHOﬁ ImupaMuc

15

16

KontposbHas padota "AHamuTudeckas
reomeTrpus”

CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE
MHOTOTPaHHUKHU

3.10

8.10

17

18

19

20

CeueHus MHOT'OI'PpaHHUKOB: MCTO CJICIOB

Ce‘-IeHI/ISI MHOI‘OI‘paHHI/IKOBI CTaHIIapTHBIe
IJTIOCKOCTH, MIEPECEUECHUS MPSIMBIX U
IJIOCKOCTEN

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
IapaJUICIIbHbIE CEUYEHUS
[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
pacy€T OTHOLICHUI

10.10

10.10

15.10

17.10

21

[TapannenbHbie OPsIMBIE U TIOCKOCTH:
YIJIBI MEXKTY CKPEIMBAKOIIUMHUCS
MPSIMBIMU

17.10

22

23

24

25

[leprnieHIuKyNApHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

[IepnenquKysipHBIE TIPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYISIPAX
[lepnenquKynsipHBIE TIPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [UIUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHME: MIOMAAH
MHOTOYTOJEHUKOB, (DOPMYJIBI JIS
IomIaen, cooopakeHust Moa00us

22.10

24.10

24.10

5.11

26

[ToBTOpEHME: MIOMAAH
MHOTOYTOJEHUKOB, (DOPMYJIBI JISI
IoIaAen, cCooopakxeHust Moa00us

7.11




27

[ToBTOpEHME: IIOIIAIM
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JIS
IO IEH, COOOPaKEHHSI TTOT00MS

7.11

28

[Inomaau ceyeHrnii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

12.11

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

14.11

30

Kontponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'paHHUKOB"

19.11

31

32

33

34

35

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauiesienumnena

3anaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUHU yTiia
CrepeomeTpudecKue 3aauul, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuesaa

[TpuknagHble 3a1a9M, CBSI3aHHBIE C
BbIUUCIIEHEM 00BbEMA IPSIMOYTOJILHOTO
napaJuleenuesaa

O0BEM npsIMOit TPU3MBI

21.11

26.11

28.11

3.12

5.12

36

37

CrepeoMeTpHUEeCKUE 3a7ja4u, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IPSIMOMN MPU3MBI
[IpukitagHblie 3a1a4M, CBSI3aHHbBIE C
00BEMOM MPSIMOI MPU3MBI

5.12

10.12

38

39

Brraucienne 00bEMOB TEJI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0sEM
HaKJIOHHOHN IPHU3MBbI

Brraucienne 00bEMOB TEI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bpEM

12.12

12.12




IMApaMH bl

dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40 17.12
00BEMOB MUPAMHU/ C OOIIUM YTIIOM

41 dopmyna 00béMa mupamuibl. OTHOIIEHUE 19.12
00BEMOB ITUPaMUJT C OOIITUM YTIIOM )

42 CTCPCOMeTpI/I‘ICCKI/Ie 3aJ1auM, CBA3aHHbIE C 19.12
00bEMaMU HAKIIOHHOW MIPU3MBbI

43 CTeE)eOMeTpI/I‘IeCKI/Ie 3aJla4d, CBS3aHHBIC C 24.12
00BEMaMH MUPaAMUJIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM 26.12
MIPU3MBI

45 [Ipuknagueie 3agaun H9 TeMme "OOBEMEI 26.12
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUJIBI

16 [Ipumenenune 00bEMOB. BeruncieHue 901
PACCTOSIHUS JI0 IITOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BéM 9.01
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 oOpa3zyromue MUINHIPHIECKOM 14.01
MMOBEPXHOCTHU

49 Hunuuap. [Ipsmoit KpyroBod UIMHAP. 16.01
[Tnomaap MOBEPXHOCTH UIMHIPA

50 Konundeckast moBepXHOCTh, 00pa3yromiye 16.01
KOHHMYECKO moBepxHocTH. Konyc '

51 Ceuenne KOH}UIca MJIOCKOCTBIO, 21.01
napajuiebHOM MIIOCKOCTH OCHOBAHUS

50 VY ceuéHHblit KoHyc. N3obpaxenue 23.01
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOI MOBEPXHOCTH H 53.01

MMOJTHOH IMOBCPXHOCTU KOHYCA




54

55

56

57

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LWJIMH/IPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
IMOCTPOEHUEM CEUCHUM LWJIMH/IPA, KOHYCa
HpI/IKJ'IaI[HBIe 3aJda4yu, CBJA3aHHBIC C
[WIMHAPOM

28.01

30.01

30.01

4.02

58
59

60

61

62

[Ipuknannblie 3a1a4u, CBSI3aHHBIE C
[ATHHIPOM

Cdepa u map

[Tepeceuenue chepsr u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTRIO. By 1 n300paxeHue mapa
[Tepeceuenue chepsr u mapa ¢
iockocThio. Kacanue mapa u cdepsl
IJIOCKOCTRIO. Buj 1 n300paxkeHue mapa
VYpasuenue cheprl. [Lnomans chepst u e
yacTen

6.02
6.02

11.02

13.02

13.02

63

64

CummMmetpust cepsl U mapa

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

18.02

20.02

65

CrepeoMmeTpriecKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U IapoM,
MOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

20.02

66

[IpuknanHeie 3a1a4u, CBI3aHHBIE CO
cthepoil u mapom

25.02




67

[ToBTOpEHHE: OKPY)KHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
noxoous

27.02

68

69

Paznuunble KoMOMHALMY TEJ BpAIlEHUs U
MHOTOI'PaHHHKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

27.02

4.03

70

71

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpareHus"

KonTponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

6.03

6.03

72

O0béM mumrHIpa. Teopema 06 00béMe
PSIMOTO IIHJIMHIpA

11.03

73

Bbrurcienne 00bEMOB TeIT C TOMOIIBIO
omnpeaenéHHoro uarerpana. Oobpém
KOHyca

13.03

74

75

76

ITmowmaay OOKOBOU U IOJIHOK
MMOBEPXHOCTU KOHYCa

CrepeomeTpuueckue 3aa4u, CBI3aHHbBIC C
BBIUHCIICHHEM 00bEMOB IIWIIUHIPA,
KOHYycCa

[Tpuknagueie 3agaun o teme "OOBEMBI U
JI0I1IAa 1M TOBEPXHOCTEN Ten"

13.03

18.03

20.03

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 06wéme mapa. [1nomans
ctepsl. CTepeoMeTpruIecKre 3a/1auH,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
1rapa, IrapoBoOro CerMeHTa M MIapoBOTO
CeKTOpa

20.03

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wiomazabio cepsl. COOTHOIIEHUS] MEXKTY

25.03




79

80

IUIOMIA/ISIMH ITOBEPXHOCTEH U 00BEMAMH
NOI00HBIX Tell

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu o 100mm.
CrepeoMeTpHUUeCKre 3a7a9H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB T U ILIOIIAACH
IMOBEPXHOCTEM

KonTponbras pabota "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEn"

27.03

27.03

81

JIBrokeHus npoctpancTBa. OTOOpaKeHUS.
JIBvmkeHHs 1 paBeHCTBO Guryp. O0me
CBOICTBA ABMKEHUI

8.04

82

83

84

Bupl nBukeHnil: napauiebHbIN
MEePEHOC, IEHTPaIbHAs CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMOI

[IpeobpazoBanus nomoous. [Ipsmas u
ctepa Diinepa

['eomeTpuueckue 3a1aun Ha MPUMEHEHHE
JIBUKCHHUS

10.04

10.04

15.04

85

86

87

KonTtponbHas pabota "BekTops! B
npocrpaHcree”

O6o6matonee nopropenue 11 nonsruii u
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"TTapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIPOCTpPaHCTBE"

O6o0maromiee moBTopeHue 11 moHITHI 1
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"BexTopsl B mpocTpaHcTBe"

17.04

17.04

22.04

88

O6o061matomee nopropenue 11 nousruii u

24.04




MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpancTae"

89

90

O6o6maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHH:
"O6beM MHOTOTpaHHUKA"

O6o6maromee nosropenue 11 mousTuit u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHWI:
"O6beM MHOTOrpaHHUKA"

24.04

29.04

91

O6o06maromee moBTopeHue 11 MoHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJaCCOB, CUCTEMATH3alls 3HAHH:
"[1nomany moBepXHOCTU U 0OBEMBI
KpyrJbix Ten"

6.05

92

93

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUM:
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpyIJibIX Ten"

Wtorosas koHTpoJibHAs paboTa

13.05

15.05

94
95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIusl 3HAaHUH

15.05

20.05

96

97

Hcropus pa3sBUTHS CTEPEOMETPUU KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U

22.05

22.05




KOMIIBIOTCPHBIX TEXHOJIOTHI

98

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

27.05

100

101

Hcropus pa3BUTHSA CTEPEOMETPUU KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B PA3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

102

HcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



