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I[NOACHUTEJIBHAA 3AIINCKA

I'eomerpust siBIsieTcss OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpegHero oOmiero
o0pa3oBaHus, TaK Kak 00ecreynBaeT BOZMOKHOCTh U3yU€HUs JUCIUILTUH €CTeCTBEHHO-HAYYHON
HAIpPaBJIEHHOCTU U IPEIMETOB I'yMaHUTAapHOIro LuKJa. II0CKOIBKY JIOTMUECKOE MBILUICHUE,
dbopMupyemMoe TNpu H3y4YEHUH OOYYAIOIIUMUCS MOHATHUMHBIX OCHOB TE€OMETPHUH, MpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
F€OMETPUYECKUX 3aJad, yMEHHE BbIABUraTh M ONPOBEPrarb T'MIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]lad €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH (PU3MUYECKUX
3azay.

Lenp ocBoeHust mporpammbl ydeOHOro kypca «Maremaruka: [‘eomerpusi» Ha
yriayOnE€HHOM YypOBHE — pa3BUTHE HWHAMBUAYAIbHBIX CIIOCOOHOCTEH OOydarolmuxcsl Mpu
W3YYCHUH TEOMETPpHUM, KaK COCTaBISIOIMIEH TpeaMeTHoW obmactu «MaremaTuka U
uH(popMaTuKa» uepe3 oOecrevyeHre BO3MOXKHOCTH MPHUOOpETEeHUs M HCIOIb30BaHUS Oolee
rIIyOOKMX TE€OMETPHUYECKUX 3HAHWUU WM JIEHCTBHH, CIEMU(PUYHBIX T€OMETPHUU, U HEOOXOIMMBIX
JUIsL  YCTIEITHOTO  Mpo(ecCHOHANILHOTO  00pa30BaHUs, CBS3aHHOTO C  HCIOJIb30BaHUEM
MaTeMaTHUKH.

[IpuopuTeTHBIMH  33JayaMH  Kypca TeOMETpUHM Ha  YriayOJa€HHOM  ypOBHE,
pacIIMpSIONIMMH U YCHIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacuIMpeHre MPEJICTaBICHUS O TE€OMETPUUM KaK 4YacTH MHUPOBOW KYyJIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aMMOCBSA3H I'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIIHUX
MaTeMaTUYECKUX MOJENSAX, IIO3BOJISIIOIIMX ONMCHIBaTh W H3ydaTh pa3Hble  SIBJICHUS
OKpPY’KAIoIIero MUpa, 3HaHUE MOHATHIHOrO ammapata mno pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMeTpHH;

dbopMupoBaHHEe YMEHHS BIaJ€Th OCHOBHBIMH TMOHATHSIMH O MPOCTPAHCTBEHHBIX
¢urypax M MX OCHOBHBIMU CBOWCTBaMH, 3HaHHE TE€OpeM, (POpPMYyT U YMEHHUE HX IPUMEHSTb,
YMEHHUsI IOKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHAPTHBIE CIIOCOOBI PEIICHUS 3a/a4;

(¢bopMHpOBaHME YMEHHs pAcllO3HAaBAaTh Ha UYepTEkax, MOJEISAX U B pEalbHOM MHpE
MHOTOIPAHHUKH U TeJa BPAILEHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIETH;

¢bopMUpoBaHME  TMOHUMAaHUS  BO3MOXXHOCTHM  aKCHOMAaTHYECKOTO  MOCTPOEHHUS
MaTeMaTHUYeCKUX TEeOpHil, (opMUpOBaHUE MOHUMAHUS POJIU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyXIeHHUI;

dbopMupoBaHHE YMEHHUS BIAJETh METOJaMH JO0Ka3aTelbCTB M AITOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHbIE PACCY)KIEHUS B XOJAE pEeIIeHUs
CTEpEOMETPUYECKUX 337ad4 M 3aJad C [PaKTUYECKUM CoJlep’KaHueM, (OpMHpPOBAHUE
NpEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHMHM MaTEMaTHUYECKHUX
YTBEPKJICHHUH U pOJIM aKCUOMATHKHU B MPOBEJCHUU JEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIIEHCTBOBAHME MHTEUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
0o0yJaromuxcsi, MO3HABATEIbHOW aKTUBHOCTH, HCCIEIOBATENIbCKIUX YMEHHH, KPUTUYHOCTH
MBIIUIEHHS], UHTEpEca K U3YYEHUIO T€OMETPUH;

dbopmupoBanue (PyHKIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUHU: YMEHHS
pacro3HaBaTh TIPOSIBICHHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUSX W MPH MU3yUYEHUU APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pPEaNbHBIX CHUTYyallMi, HCCIeI0BaHUS
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTENbHBIMU JIUHUSIMH Y4eOHOTo Kypca «Maremartuka: ['eometpusi»
B 10-11 kmaccax sBistorcs: «lIpsiMple M IJIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKW,
«Tena Bpanienus», «BeKTOpbI 1 KOOPAWHATHI B TPOCTPAHCTBEY, «JIBUIKEHHUS B IPOCTPAHCTBEY.

Cdhopmynupoannoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPHUPOBATH IMOHATHIMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriIyOnEéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJCpXATENbHBIM JHHHUSIM Yy4eOHOro Kypca, a (OPMUPOBAHUE JIOTUYECKUX YMEHUU



pacmpesieNiieTcss HE TOJbKO IO COJEPKATENbHBIM JUHUSM, HO W MO TojaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeEHHbIM 10 ToaaM 00ydeHUs], CTPYKTYpUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHX
MpeJICTaBICHUI O00yJarouxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh ycioBusa A nuddepeHnuanud oO0y4eHHUs, MOCTPOCHUS HHIMBHIYaJIbHBIX
o0pa3oBaTeNbHBIX  MPOTrpamm, o0ecrieunTh  yrIyONEHHOE  M3y4Y€HHE  TeOMETPUH
KaK COCTaBJIAIONIEH yaeOHOoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIINXCS K MPOIOJDKEHUIO U3YUEHUS MaTeMaTUKU ¢ Y4ETOM BBIOOpa
Oynymieit npodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXIy OOIIMM H TPOECCHOHATHHBIM
o0pazoBaHHEM.

Ha uszyuenue yuebHoro kypca «Marematuka: ['eomeTpusi» Ha yriayOiaE€HHOM ypOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca
B HEJIEINIO).

COJAEPXAHUE OBYUEHUA

10 KJIIACC

[IpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TOHATHS CTepeoMeTpuM. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM TIIOCTPOCHUH CTEPEOMETPHM: AaKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IMPOCTPAHCTBE: NEPECEKAIOIIMECS, TapAIIJICIbHBIC
U CKpeluuBaromuecs npsaMslie. [Ipusnaku ckpermmBaromuxcs npsMsix. IlapannensHocTs IpsMbIX
U IUIOCKOCTEW B MPOCTPAHCTBE: MMApaJUICIIbHBIE NIPSIMBIE B MPOCTPAHCTBE, MMAPATUIEIBHOCTD TPEX
OPSAMBIX, MApaJUIeIbHOCTh MPSAMOM M IIIOCKOCTH. [lapamuienlbHOE W LEHTpaJIbHOE
MpoeKTupoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIIbHOTO MPOEKTUPOBAHUSL.
N300paxkenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMH B IPOCTPaHCTBE. llapayenbHOCTh IIIOCKOCTEN: NapajljiebHbIE IUIOCKOCTH,
CBOMCTBA MapayyieNbHbIX IIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETpa’ip, NapaJUIeNIeNHIE], TOCTPOECHNE CEYEHU .

IlepneHIUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPIEHAMUKYISPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, NpPsIMbIE MApPAUICIbHBIE W IEPHEHAUKYISPHBIE K IJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOW NEPHEHAUKYISPHON
MI0CKOCTH. OpTOTOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasap U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA MIIOCKOCTb.
[TepneHaUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX IUIOCKocTel. Teopema
0 TPEX MEPIECHAUKYIIApax.

VIl B OPOCTPAHCTBE: YroJl MEXKIYy HPsMON W IUIOCKOCTBIO, JABYTPaHHBIM Yroil,
JMHENHBIN yrojl ABYTPAaHHOIO yria. TpEXIpaHHBIM M MHOrOrpaHHble yribpl. CBOWCTBA MIOCKUX
YIJI0B MHOTOrpaHHOTo yria. CBOWCTBa IUIOCKMX M JABYI'PAaHHBIX YIJIOB TPEXTPAHHOTO YIIa.
TeopeMbl KOCUHYCOB Y CUHYCOB JUIsl TPEXTPAHHOIO yIila.

MHoOrorpaHHuKu

Bunbl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiapHas mnpusma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Npu3Msl. [lapamienenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl U ero cBoicTBa. Kparuaiimme NoyTM Ha HOBEPXHOCTH



MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennass teopema Iludaropa. IMupamupa: n-
yrojibHasi NMpaMuaa, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
IIpaBUIBLHOM IUpamubl. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpPAaBHIIbHAs IPU3Ma W IIpaBUIIbHAs
nupamu/a, paBuiIbHas TPEyrojbHas MUpaMKIa U IPaBUIIbHBIA TeTpasap, kyO. IlpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa3p, NOAEKASAP U UKOCAIP.

Bbluuciienne 31€MEHTOB MHOTOTPaHHUKOB: pPEOpa, aumaroHanu, yriasl. Ilnomans
OOKOBOI OBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOM IPU3MBI, IUIOIA/Ib OCHOBAHUN, TEOpeMa
0 OOKOBOH MOBEPXHOCTH MpsMON Ipu3Mbl. [Inomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
IIPaBUIILHOM MMPAMMJIBI, TEOPEMA O ILIOIIAANA YCEYEHHOU MUPAMHUIBI.

CuMMeTpust B IIPOCTPAHCTBE. DJIEMEHTBI CUMMETPHUM NPABUJIBHBIX MHOTOTPAHHHUKOB.
CuMmMeTpuss B MpaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS IapajulesIenuIena, CHUMMETPUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B NPOCTPAHCTBE, HYJEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpA,
BEKTOpbl KOJUIMHEApHBIC, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JI€HCTBUS C BEKTOpaMH: CIIO)KEHHE W BBIUUTAHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOXEHHE BeKTopa Ha uyucio. CBOHCTBAa CII0)KEHHUS BEKTOPOB.
CBolicTBa yMHOXEHUS BekTopa Ha uucio. lloHarne kommianapHbele BekTopbl. llpusnax
KOMIUIAHAPHOCTU TPEX BEKTOpOB. IIpaBuio nmapamienenunena. Teopema o pa3iioKeHUN BEKTOpa
10 TpEM HEKOMIUIAaHApHBIM BeKTOopaM. lIpsMoyrosbHas cuctemMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKalnsipHOe IPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tena BpameHus

[TonsTHs: UMIMHApPUYECKAss MOBEPXHOCTb, KOHUYECKash MOBEPXHOCTh, cdepuueckas
HOBEPXHOCTh, OOpasyouue MoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxkeHue cepbl U IIOCKOCTH, KacaTelnbHasl MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka mumuHIpa u konyca. Cummerpust
ctheps! 1 mapa.

O6BéM. OcHoBHblE cBolcTBa 00bEMOB Ten. Teopema 00 00BEME MPSMOYTOJIBHOIO
napajuienenunena u ciueactsus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LWIMHAPA,
nupamuibl 1 KoHyca. O0bEM 1apa 1 11apoBOro CETMEHTA.

KoMOuHanmu Tten BpallleHWss U MHOTrorpaHHukoB. Ilpusma, BhucaHHas B LMJIUHAD,
onucaHHas okojio muiuHApa. [lepeceyenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OITMCAHHOTO OKOJIO cephl, Chepbl, BIUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALLCHMUS.

[Tnomanp MoBepXHOCTH LMJIMHPA, KOHYCa, Iomaias cgepol u e€ yacteil. [logobue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH  MOAOOHBIX  (UTYp.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[loctpoenne cedyeHHid MHOTOTPAaHHMKOB M TeJ BpaIleHMs: CEYEHHsS LMIUHApA
(mapayulebHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjiefibHble OCHOBAaHHIO U
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 1Iapa, METOJbl MMOCTPOCHUS CEYEHMI: METOJ] CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILIEN TUIOCKOCTH.

BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpaHcTBe. Omepanum Haja BeKTOpaMH. BEKTOpHOE yMHOXEHHE
BEKTOpOoB. (CBOHCTBa BEKTOPHOTO YMHOXEHHs. [IpsAMoyrosbHas cucTEMa KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasnoxenue Bektopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ Y PELICHUH FEOMETPUYECKUX 3aady.

JIBU>KEHU B IPOCTPAHCTBE



JBmxenust mpoctpancTtBa. OtoOpaxeHus. [IBuxeHwuss u paBeHCTBO Quryp. OOmue
CBOICTBa JBWXXECHHUU. Buabpl NBMOKEHUMN: TNapauiesibHBIA MEPEHOC, LEHTpajJbHAas CHUMMETpHS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus mogodus. Ilpsimast u chepa
Diinepa.

IJIAHUPYEMBIE ~— PE3YJIbTATBI ~ OCBOEHMA  YYEBHOI'O KYPCA
«'EOMETPUA» (YIJIVBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA30OBAHUAA

JIMYHOCTHBLIE PE3VYJIbTATBI

1) rpaxxaHCcKO€ BOCIIMTAHHE:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMK OOydJarolmlerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHUICKOrO OOIIEeCTBAa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJICHHUH, NpOLEeayp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIbHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSAMHU U HA3HAUCHUEM,;

2) MaTPUOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTH POCCHICKON TPaKIaHCKON WACHTUYHOCTH, YBAKECHHUS K IPOILIOMY
Y HACTOALIEMY POCCUMCKON MaTeMaTUKH, HEHHOCTHOE OTHOILIEHUE K JOCTHXKEHHUSIM POCCUUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) yXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, CcPOpPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKHM U AESTENbHOCThIO YUEHOI'O, OCO3HAHME JMYHOIO BKJaJa B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO;

4) 5CTETUYECKOE BOCITUTAHHUE:

ACTETUYECKOE  OTHOLIEHWE K MHUpPY, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHW, pacCyXIeHUH, BOCIPHUUMUYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) ¢usnueckoe BoCUTaHKE:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMAaTHYEeCKUE 3HAaHUS B HHTEpecax
310pOBOTO M 0Oe30macHOro obpas3a >KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/10POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIA PEXUM 3aHATHH U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHITUAX CIIOPTUBHO-030POBUTEIHHON
JeSITEIbHOCTBIO;

6) TpyOBOE BOCTIMTaHHUE!

TOTOBHOCTh K TpPYHy, OCO3HAHUE LEHHOCTU TPYJOJIOOUS, HMHTEpPEC K pa3INuHbIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oymymiel mpodeccuu W peaan3oBbIBaTh COOCTBEHHBIS
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
€camM000pa30BaHuUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) 9KOJIOTMYECKOE BOCITUTAHHE:

c(OPMHUPOBAHHOCTh IKOJOTHUYECKON KYJIbTYphl, MOHUMAHUE BIUSHUS COIUAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHHE
I00AaNbHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) LIEHHOCTH HAyYHOTO MO3HAHHUSL:



c(hOPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHUE MaTeMaTHYeCKOW HayKH Kak chepsl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBUIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTHUYECKOU KyIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO JAESATEIbHOCTh UHIMBUIYATbHO U

B IpyIIIIE.

METAIIPEIMETHBIE PE3VJIbTATbBI
[To3naBaTenbHbIE YHUBEPCAIbHBIE YU€OHBIE ACHCTBUS

ba3zoBble mornueckue 1eMCcTBUL:

BBISIBIISITh M XapaKTEpU30BATh CYIIECCTBEHHbIC NMPU3HAKKM MATEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH ONPEACICHUS IOHSITHIA,
yCTaHABJIMBATh CYIIECTBEHHBI NpPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUSA Ui 0000OUIeHHS U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (POPMYIIHPOBATh U MPEOOPa3OBBIBATH CYXJIEHUS: yYTBEPAUTEIbHBIC U
OTpULaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIIE, YCIOBHBIE;

BBISIBIIITh MATEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MMPOTHBOPEYHS B (PaKTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJNB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aK/II0YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITEIHHO JJOKA3aTeNIbCTBA MAaTEMAaTHUECKUX YTBEPKIEHUHN (TpsMble
U OT HIPOTUBHOIO), BBICTpPAMBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

BBIOMpaATh CIOCOO pelieHus y4eOHOM 3anaud (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoJee MNOAXOASIIMM ¢ Y4ETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KpUTEPUEB).

ba3oBble nccnenoBarenbCKue 1eUCTBUS:

UCIOJIb30BaTh  BOMPOCHI  KaK  MCCJIENOBAaTENbCKUII ~ MHCTPYMEHT  IO3HAHMUS,
(bopMynHpoBaTh BONPOCH], (PUKCUPYIOIIME MIPOTUBOPEUHE, TPOoOIeMy, YCTaHABIMBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAUTH CAMOCTOATEIBHO CINIAHUPOBAHHBIM OJKCIIEPUMEHT, MCCIENOBAHUE 11O
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, IBICHUSMH, TPOIIECCaMH;

CaMOCTOATENbHO  (OPMYIHpPOBAaTh OOOOIIEHUST W  BBIBOABI IO  Pe3yibTaTam
OpOBEIEHHOIO  HAOMIONEHUs,, WCCIENAO0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, A TAKKE BBIABUTATh MPEATIOTIO0KEHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanueii:

BBISBJIATH JeUIUTH MHPOPMAIIMK, JAHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha BOIPOC U
JUISl pELIEHNUS 3a]a4H;

BbIOMpaTh MH(OPMALMIO U3 HMCTOYHMKOB pPA3JIMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (opM
MpeJICTaBICHHUS;

CTPYKTYpUpOBaTh WH(pOpPMalMIO, TMPEACTaBIATE €€ B  Pa3NUYHbIX  (opmax,
WJUTFOCTPUPOBATH TPaPUIECKH;

OLIEHUBATh HAA&KHOCTh HMH(POPMALUU IO CAMOCTOSATENIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.



KomMMyHUKaTHBHBIE YHUBEPCAJIbHBIC YUEOHBIC IEHCTBHS

OOmuieHue:

BOCIIPHHMMATH U (OPMYIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHSIMH M LEISIMHU
06H_[eHI/I$I, SICHO, TOYHO, FpaMOTHO BLIpa)KaTB CBOIO TO‘IKy 3peHI/ISI B YCTHLIX N IIHUCBbMCHHBIX
TEKCTaxX, JaBaTh IIOSACHCHHMS II0 XOAY pEIICHHsS 3a7add, KOMMEHTHPOBATh IOJIYYEHHBIN
pe3yJIbTar;

B X0jie 00CYKICHHS 3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIaeMOM TEMBI, IIPOOICMEI,
pemaeMoﬁ 3aJa4u, BBICKA3bIBaThb HJACH, HAILICJIICHHBIC Ha ITOHCK peIHeHI/ISI, COIIOCTABJIATHE CBOH
CYXIEHHUS C CY)KICHUAMHU APYrHX YYaCTHHKOB JHAaiora, OOHapyKHBaTh Pa3inyve M CXOJCTBO
MO3HIINI, B KOPPEKTHOU (hopme (HOpMYyTHPOBATh Pa3HOIIIACHS, CBOU BO3PAKCHHUS;

[PEACTaBIATh PE3Y/IbTAThl PEIICHUS 3aJaud, DKCIIEPUMEHTA, MCCIIEI0BAHUs, MTPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4ETOM 3a4ad MPE3CHTAUUU WU
0COOCHHOCTEH ayUTOPHH.

PerynsatuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUS

Camoopranuzanus:

COCTABIIAAThH IUIAH, AJITOPUTM PEIICHUS 3a]aud, BHIOMPATh CIIOCOO PElICHHS C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapUaHThI PEIICHUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, YMOIIMOHAIILHBIA WHTEIIICKT:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIBHON pe(ICKCHMM KaKk OCO3HAHHS COBEPIIACMBIX
JNEHCTBUI W MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJACTh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIecca U pe3yabTaTa PElIeHNs MaTeMaTHUECKOH 3aauu;

MPEIBHUJICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPU PEUICHUM 3aJIa4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ylbTaTa WEIH U YCIOBUSAM, OOBSICHITH MPHUUHBI
JOCTYDKCHUSI WJIM HEAOCTH)KCHHS PE3YJbTAaTOB JEATEIHHOCTH, HAXOMWUTh OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€SITEIbHOCTD:

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMaHAHON ¥ MHINBUYaIbHOU pabOThI IpH
pemieHnH yYeOHBIX 3aJad, TNPUHUMATh IIeJIb COBMECTHOH JICATEIBHOCTH, TUIAHUPOBATH
OpTaHM3aIMI0 COBMECTHOW paboThl, pacmpenenaTh BUABI padoT, JTOTOBapHBAThCs, OOCYKIATh
MIPOIIECC U PE3YbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX opmax paboThl (00CykIeHUs, OOMEH MHEHHM, «MO3TOBBIE
IITYPMBI» W WHBIC), BBITIOJHATH CBOKO YacTh PabOTHI U KOOPIAWHHPOBATH CBOM JCHCTBHUS C
IPYTMMH YI€HaMHd KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

[NPEAMETHBIE PE3VIJIBTATHBI

K xoniry 10 ximacca o0ydarommiicss HAyqYnuTCs:

CBOOO/IHO OTNEPHPOBATH OCHOBHBIMU TMOHATUSMU CTEPEOMETPHUH MPHU PEIICHUH 33]a4 U
IMMPOBECACHNHN MAaTEMATUUCCKHUX paCCY)KHeHHﬁ;

MPUMEHATh AKCHUOMBI CTEPEOMETPUHM M  CJIEACTBUS W3 HUX TMPU PEUICHUH
FeOMETPUUYECKUX 3a7ay;

KJIAaCCU(UIIUPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSAMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY
HPSMBIMH B IPOCTPAHCTBE, MEKIY MPSIMOH U TIIOCKOCTBIO;

CBOOOTHO ONIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOO/IHO pacIio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (IpU3Ma, NUpPAMHIA,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

KJIacCH(pHUIMPOBATH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS JUIsl KIIaCCU(UKAINH;

CBOOOJHO OIEPUPOBATH MOHATHUSAMH, CBA3aHHBIMH C CEUYEHHEM MHOT'OIPAaHHHKOB
IUIOCKOCTBIO;

BBINOJIHATH MapajuiebHOE, IIEHTPAIBbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHKE (GUTYp HA
IUIOCKOCTB, BBITIOJIHATH H300pakeHHsI (PUTYpP Ha IJIOCKOCTH;

CTPOUTH CEUCHHS] MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMHM, BBIIOJHATH (BBIHOCHBIC)
IUTOCKHE YSPTEKH U3 PUCYHKOB POCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh IUIOIIAAM  TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMUAA),
TeOMETPUYECKUX TeJl C MPUMEHEHNEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH TOHATUAMHU: CHMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJHO OTIEPHPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHI BEKTOpPaM W KOOPAWHATaM B
HPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemiate 3aJayd Ha JO0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOLICHHH M HaXOXXICHUE
TeOMETPUYECKUX BEITMYMH, IPUMEHSS U3BECTHBIC METO/IbI MPH PEHICHUU MaTEMaTHYECKUX 33a4
HOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTh MPOCTEHIINE NMPOTPAMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI ITPY PEIICHUH CTEPEOMETPUYCCKHX 3a/1a4;

W3BIICKATh, npeoOpa3oBHIBATH " MHTEPIPETHPOBATH UHPOPMALIUIO 0
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U PUCYHKAX;

MPUMEHSTH MOTyYeHHBIE 3HAHWS HA MMPAKTHKE: CPABHUBATH U aHAJTM3UPOBATH peallbHbIC
CUTyalluM, NPUMEHATh HM3Yy4YCHHbIE TOHATHS B MpoOIlecce IMOMCKa PELICHUS MaTeMaTH4eCKH
chOopMyYITHPOBaHHOW TPOOIEMBbI, MOAETUPOBATh pPEANbHbIE CHTYyallMd Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENU C MCIOJIb30BAaHHEM I'€OMETPHUUECKUX MOHATHH U TEOopeM,
ammapara anreOpsl, pemaTth IPakTHIeCKHUe 3a7auM, CBI3aHHBIE C HAXOXKICHUEM TeOMETPHUYECKUX
BEJIMYMH;

WMETH MPEJICTaBICHIsI 00 OCHOBHBIX Talax Pa3BHTHS T€OMETPHH KaK COCTABHOM 4acTh
byHaaMeHTa pa3BUTHsI TEXHOJIOTHI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC

No HanmenoBanue pa3aeiioB U TEM NpOrpaMmbl ’ KonnuectBo yacon ‘ QHGKTPOHHBIG (HI/I(l)pOBI)Ie) 06pa3OBaTeHLHI)Ie

wn Beero||  KonrtponbHsie I[IpakTHyeckue pecypebt

paboTEI paboTEI
1 |Beenenne B crepeomerpio | 23 | 1 [ [ |
‘2 HB3aI/IMHOC PacCIOI0KEHUE NPSMBIX B IPOCTPAHCTBE H 6 H 1 H H ‘
‘3 HHapaJIJIeJILHOCTL MPSMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE H 8 H H H ‘
4 [leprieHAMKYIAPHOCTH MPSMBIX U TUIOCKOCTEH B 25
HPOCTPAHCTBE

5 | Vrmst u paccrosmms | 16 | 1 [ [ |
‘6 HMﬂororpaHHHKH H 7 H 1 H H ‘
7 |Bextopwi B mpoctpanctse | 11 | [ [ |
‘8 HHOBTOpeHI/Ie, 000011ICHHE U CUCTEMATH3ALUsI 3HAHU H 6 H 1 H H ‘
OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 102 | 5 [ 0 [ |




11 KJTACC

Ne HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl ‘ KonmuectBo 4acos ‘ DnexTpoHHbIe (ITUPPOBBIC) 0OpazoBaTEIbHBIE
/i Beero||  KourposbHbie I[IpakTHyecKue pecypebl
paboThI paboThI
1 ||Amamnriaeckas reomerpus | 15 | 1 | [ |
2 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIlUs 15 1
3HAHUU
3 |O6wém MHOrorpanmmKa | 17 | 1 [ | |
4 |[Tena ppamenns 24 | ! | | |
‘5 HHJIOHIaIH/I IIOBEPXHOCTU U 00BEMBI KPYTJIBIX TEIl H 9 H 1 H H ‘
6 | Memxerns [ 1 | | |
7 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS 17 2
3HAHUU
(OBLLEE KOJJMYECTBO YACOB I10 [IPOTPAMME | 102 | 8 [ 0 [ |




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC YUUTEJIb: AntyxoBa O.H.
Ne Tema ypoxka KonnuecTBo yacos ‘ Hata OnekTpoHHbIE IM(PPOBLIE
n/m Beero|| Konrponbhsie || [Ipaxtiueckuel| H3YICHHA o0pa3oBaTeNbHBIE PECYpPCH
paboTEI paboTEI
1 ||OcHoBHBIC ITpaBHiIa H300pAKEHUSI HA PUCYHKE TUIOCKOCTH, ITapauIeIbHBIX 1
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 |[ToHATHS CTEPEOMETPUH: TOUYKA, PsMasl, INTOCKOCTh, IPOCTPAHCTBO. 1
OcHoBHBIE TIpaBMIIa U300pKEHHUS HA PUCYHKE TNTOCKOCTH, MApajlIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
3 |[oHsATHS: IEpeceKaroIInecs IIOCKOCTH, IEPECEKAIOIHECs MPsiMast | 1
IJIOCKOCTh; TIOJYIIPOCTPAHCTBO
4 |[loHsATHS: IEPECEKAIOIINECS NIOCKOCTH, IEPECCKAOIIMECS MpsiMas 1 1
IJIOCKOCTh; TOJYIPOCTPAHCTBO
5  |IMHOrorpaHHHKH, H300paKCHUE MPOCTEHINNX POCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIIUX 00BEKTOB
6 ||MHOrOrpaHHHKH, H300paKeHNE MPOCTEHIINX MPOCTPAHCTBEHHBIX (HUTYD, 1
HECYIIECTBYIOIINX 00BEKTOB
7 ||AKCHOMBI CTEPEOMETPHH U TEPBBIC CIICACTBHS U3 HUX 1
8 ||AKCHOMBI CTEPEOMETPHH U TEPBBIC CIICACTBHS U3 HUX 1
9  ||AKCHOMBI CTEpPEOMETPHH U MEPBbIE CIeACTBHUA U3 HUX. COCOOBI 3a1aHHs 1
MPSIMBIX U IJIOCKOCTEHN B mpocTpaHcTBe. O003HAUEHUS MPSMBIX U MJIOCKOCTEN
10 ||300pakeHre ceyeHN MUpPaMKIbl, Ky0a U MPU3MBbI, KOTOPBIE TPOXOIAT 1

yepe3 ux péopa. M300paxxeHue nepecedeHns MOIyIeHHBIX MIIOCKOCTEH.
PackpanimBanuie nocTpoOeHHBIX CEYEHHI pa3HbIMU 1IBETaMU




11

N300paxkeHue cedeHuid MpaMHIbl, Ky0a ¥ MPU3MBI, KOTOPbIE TIPOXOJIST
yepe3 ux péopa. M300paxxkeHnue nepecedeHrs NOIyIEHHBIX MTIOCKOCTEH.
PackpammBanue mOCTPOCHHBIX CEYCHHI Pa3HBIMU LIBETAMH

12 |I300pakeHre ceYeHUI MUpaMKIbl, Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
gepes ux péopa. M3o0paxkeHne nepecedeHus MoIyIeHHbBIX INIOCKOCTEH.
PackpammBanue NoCTPOCHHBIX CEYEHUH PA3HBIMU LIBETaMU

13 ||300pakeHre ceyeHn I MUpaMKIbl, Ky0a U MPHU3MBbI, KOTOPBIE TPOXOISAT
gepes ux péopa. M3o0paxkeHne nepecedeHus MOIyIEHHbBIX INIOCKOCTEH.
PackpammBanue noCTpOCHHBIX CEYEHUN Pa3HbIMU LIBETaMU

14 |MeTon ciaemoB it TOCTPOCHHSI CEUCHU I

15 ||MeTox ciaemoB it OCTpoeHust ceueHuil. CBOMCTBA MEPECeUCHU MPSIMBIX U
IIJIOCKOCTEMN

16 |[Meton cienoB s OCTpOeHuUs ceueHuil. CBOMCTBA MepeceueHu it MPsMbIX U
IIJIOCKOCTEN

17 |[ToctpoeHue ceueHuit B mupamusie, Kyoe mo Tpém Toukam Ha pEopax.
Co3nanne BBIHOCHBIX YEPTEKEH 1 3aHCh IIaroB NOCTPOCHHS

18 |[TocTtpoeHue ceueHuit B mupamu/ie, Kyoe mo Tpém ToukaM Ha pEopax.
Co31aHne BBIHOCHBIX YepTexXel U 3aKCh I1aroB NOCTPOCHUS

19 |[[TocTpoenue ceyeHuit B mupamue, Kyoe mo TpéM ToYkam Ha péopax.
Co31aHne BBIHOCHBIX YepTeKel U 3aIHCh MaroB IMOCTPOCHUS

20 |TTocTpoeHue cedeHuil B mupamMu/ie, Kyoe mo TpéM Toukam Ha pédpax.
Co31aHue BBIHOCHBIX UepTeXel U 3alMCh I1aroB NOCTPOCHUS

21 |[loBTopenue miaHuMeTpuu: Teopema o MpOMOPIHOHATBHBIX OTPE3Kax.
[TonoGue TpeyroJbHUKOB

22 |[loBTopenue mianumerpun: Teopema MeHenasi. PacueTs! B ceueHHsIX Ha
BBIHOCHBIX YepTekax. McTopus pa3BUTHS TUNIAHUMETPUN U CTEPEOMETPHA

23 |KonTpoJbHas padora Nel: "Akcuomsl crepeomerpun. Ceuenus'




24

AHanu3 KOHTPOJIBHOU paboThl. B3anMHOE pacmoyiokeHue mpsiMbIX B
npoctpanctBe. CkpenuBatomuecs npsamoie. [Ipu3Haku cKpenmBarommuxcs
npsambix. [lapannenbHbie npsiMble B IPOCTPAHCTBE

25 | Teopema 0 CyIIECTBOBAaHHH M €AMHCTBEHHOCTH MPSAMOIl MapaieIbHOM
JTAHHOW MPSIMOi, TPOXOISAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKaIlleH Ha
JAHHOM NpsAMOH. JlemMma o0 nepecedeHnu napajiebHbIX IPSAMBIX IIJIOCKOCTBIO

26 |[lapayutenbHOCTB TpPEX MpsIMBIX. Teopema o TPEX mapauIeIbHBIX MPSIMBIX.
Teopema 0 CKpEIMBAIOIIUXCS IPAMBIX

27 |[TapamienbHoe npoektupoBanue. OCHOBHBIE CBOICTBA MapalieIbHOTO
npoeKTHpoBaHus. M300paxenne pa3HbIX GUryp B MapajuIeIbHON MPOESKIUU

28 |leHTpasbHas NPOCKIHs. YTOJ C COHAIPABICHHBIMU CTOPOHAMHU. YTOJ
MEX1y IpSIMbIMU

29 |3amaum Ha IOKA3aTENBCTBO U UCCIICIOBAHKE, CBA3aHHBIC C PACIIONOKCHUEM
IIPSIMBIX B IIPOCTPAHCTBE

30 |[ToHsTHS: MapaICIBHOCTD IPSIMOM M IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTU MPSMOU U TI0CKOCTH. CBONCTBA NapaieIbHOCTH IPSIMOU U
IJIOCKOCTH

31 |[eomeTpuyeckue 3aa4u Ha BEIYMCICHUE U JIOKA3aTEIbCTBO, CBA3aHHBIC C
MapaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 |[ocTpoeHue ceueHus1, MPOXOIAIIETO Yepe3 NaHHYIO MPSIMYI0 Ha YepPTexke U
MapajuIeIbHOTO JIPYroM npamoi. Pacuér oTHomeHun

33 |[MapayutenbHas MPOEKIKs, TPUMEHEHUE TS TIOCTPOSHHS CEYCHUH Ky0a u
napajuienenunena. CBoNcTBa napajuieenuIena U pu3Mbl

34 | [MapamnenbHbie IOCKOCTH. [IpU3HAKHU MapaIenbHOCTH ABYX IIOCKOCTEH

35 | Teopema 0 mapayuIeIbHOCTH U €TUHCTBEHHOCTH IUIOCKOCTH, MIPOXOISIICH
4yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM IJIOCKOCTHU U CIIEACTBUS U3 HEE

36 ||CpoiicTBa mapaieabHbIX IIOCKOCTEH: O MapaJUIeIbHOCTH MPSIMBIX

MEepCCCUCHUS MPU NEPCCCUCHUU ABYX IMapalJICJIbHBIX IUIOCKOCTEM TpeTBefI




37

CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEH: 00 OTpe3Kax MapajuieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MCKAY MnapaljiICJIbHBIMHA INIOCKOCTAMMU, O IICPECCCUCHUN
MPSIMOM € ABYMS NTapaJUIeNbHBIMU IJIOCKOCTAMU

38 |[loBTopenue: Teopema [Iugaropa Ha MIOCKOCTH

39 |[loBTOpEeHHUE: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYrOIbHUKA

40 ||CoiicTBa Ky0a 1 MPSIMOYTOJIBHOT'O MMapasuIeyenuIie/a

41 || BelumciicHHE JJIUH OTPE3KOB B KyOe U MPSIMOYTOJIBHOM MapajuIeyICIuIIe/e

42 |[lepreHIUKYISAPHOCTD MPSIMON M TUIOCKOCTH. [IpHU3HAK MepIeHANKYIIPHOCTH
IIPSAIMOM U TNIOCKOCTH

43 | [leprieHIUKYISIPHOCTD TPSAMOM U TUIOCKOCTH. [IprU3HaK neprneHanKyIsIpHOCTH
IpSIMOY ¥ TUIOCKOCTH

44 | 'Teopema O CYIIECTBOBAHUHU M €MHCTBEHHOCTH MPSIMO#, TPOXOASIICH Yepe3
TOYKY IPOCTPAHCTBA U NEPIICHAUKYIISPHON K TUNIOCKOCTH

45 | T10CKOCTH M MEPIICHIUKYIISIPHBIE UM MIPSIMbIE B MHOTOI'PaHHUKAX

46 | T10CKOCTH U TEPIICHIUKYIISIPHBIC UM MTPSIMbIC B MHOTOIPAaHHUKAX

47 | TlepnieHauKymIsIp U HakIOHHAs. [locTpoeHHe MepIeHANKYIsIpa U3 TOYKH Ha
pSMYIO

48 |[lepneHmuKynsp U HakJIoHHas. [locTpoeHne mepreHAnKyspa U3 TOYKH Ha
PSMYIO

49 ||Teopema o TpéX MmepreHIUKYIApax (mpsmasi U oOpaTHasi)

50 | Teopema o Tpéx mepreHIUKYIsApax (psmMas U oOpaTHas)




51

YToa Mexay CKpeuuBarOIIMMUCS TTPSIMBIMHU

52 |[Touck MepreHUKYISPHBIX MPSIMBIX C TOMOIIBIO MEPICHANKYIISIPHBIX
IIJIOCKOCTEN

53 ||OproroHaqbHOE MPOSKTHPOBAHKE

54 |[TocTpoenue ceyeHnit KyOa, IPU3MBbI, MPABMIIBHON MUPAMHJIBI C TOMOIIBIO
OpPTOTOHAJILHOU MPOEKIINH

55 |[locTpoenue ceueHnit Kyoa, MPU3MBbI, IPABUIILHON MTUPAMU/IBI C TIOMOIIBIO
OPTOTOHAJILHOU MPOEKIINH

56 ||CummeTpust B IPOCTPAHCTBE OTHOCUTEIILHO TIOCKOCTH. [1mockocTr
CUMMETPUI B MHOTOTpaHHHUKaX

57 |[Ipu3Hak meprneHAnKYISIPHOCTH NPSMOH U INIOCKOCTH KaK CIIEICTBUE
CUMMETPUU

58 |[IpaBuiibHbIC MHOTOTPaHHHUKH. Pacuér paccTOsIHUIT OT TOUKH JI0 MIIOCKOCTH

59 |[IpaBuiibHBIC MHOTOTPAaHHUKHU. Pacu€T paccTOsIHUI OT TOYKH JI0 TNIOCKOCTH

60 ||CriocoOBbI OITyCTHTB MEPIEHANKYIISPBI: CAMMETPHS, CIIBUT TOYKH TI0
MapajuIeIbHON IPSIMOU

61 ||CoBur mo HenapayuIeNbHON MPSMO, U3MEHEHHE PACCTOSHUI

62 | KonTpoJbHasi padoTa Ne2: "B3zauMHoe pacnoJio:keHne NpsiMbIX U
IUIOCKOCTEeH B mpocTpaHcTBe'

63 ||AHanu3 KOHTPOJIBbHOU paboThl. [ToBTOpEeHNE: Yyroa MexIy MPsIMBIMH Ha
IJI0CKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64 |[ToBTOpeHHUE: Yroa MEXIy CKPEIIUBAOIIUMHUCS MPSIMBIMU B IPOCTPAHCTBE




65

FCOMeTpI/I‘IeCKI/Ie MCTOABI BEIYUCIICHHUA YIJia MEXAY IIPAMBIMU B
MHOTI'OrpaHHUKax

66 ||/IByrpanuslii yroj. CBOHCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO yrja

67 |[lepnenaukynspubie mockoctu. CBOICTBA B3aMMHO TIEPIICHANKYIISIPHBIX
IIJIOCKOCTEN

68 |[Ipu3Hak mepreHAuKYyISIPHOCTH IUIOCKOCTEH; TeopemMa O MpsMoi
[IepeCceYEeHM IBYX IIJIOCKOCTEN MEPIEHANKYISPHBIX TPETHEH MIIIOCKOCTU

69 |[IpssMOyTOBHBIN HapalIeaeuIe; Ky0; H3MEPEHHUs, CBONCTBA
IPSIMOYTOJIBHOTO NIapasulesenuneia

70 | Teopema o quaroHaau NpsSMOYTOJIbHOTO MapauIeseue/a U CJISICTBUE U3
HeE

71 ||CtepeoMeTpriecKre U MPUKIAHBIC 3a/1a4H, CBI3aHHBIC CO B3AUMHBIM
PaCMOI0KEHUEM MPSMBIX U INIOCKOCTH

72 |[ToBTOpEeHNUE: CKPEIIMBAIOIIMECS MTPSIMbIE, MAapaICIbHbIC IUIOCKOCTH B
CTaHJIaPTHBIX MHOTOI'paHHUKAX

73 |[lapa napajieabHbBIX IIOCKOCTEH HA CKPEIIMBAIOIINXCS TIPSIMBIX, PACCTOSHHIE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B TIPOCTBIX CUTYAIIUSIX

74 ||PaccTosiHME OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH JI0 TNIOCKOCTH

75 || BerumncieHne pacCTOSHUIM M1y CKPEIIMBAIOIINMUCS TPSMBIMH C TIOMOIIBIO
MEPIEeHIUKYISPHON MII0CKOCTH

76 || TpéxrpaHHBIii yroJ, HEpaBEHCTBA [T TPEXIPaHHBIX YIIIoB. Teopema
ITudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia

77 | 9neMeHTHI cheprUueCcKOi TeOMETPHHU: Te€0Ie3NUECKHE IMHUN Ha 3emiie

78 | KonTpoJbHasi padota Ne3: "Yribl u paccrosinus"

79 ||AHanmu3 KOHTPOJIbHOU paboThl. CucTeMaTu3aiys 3HaHui "MHOTOrpaHHHUK U

€ro DJIIEMEHTHI"




80

[Tupamuna. Buasl nupamug. [IpaBunbHas nupamuaa

81 |[Ipusma. [Ipsimast u HakJIOHHAs TIpU3MbI. [IpaBuiIbHAS TpHU3Ma

82 |[IpsmMoii mapasuiesienuIe/1, MPsMOYTOJIbHBIN Mapajuiesenumnes, Kyo

83 |Beimykiibie MHOTOrpaHHHKH. Teopema Ditnepa

84 |Beimykiibie MHOTOrpaHHMKH. Teopema Ditnepa. [IpaBuibHbIe U
MOJTYTIPaBHIbHBIC MHOTOTPAHHUKH

85 | KoutpoJbHasi padora Ned: "MuororpanHHuku"

86 ||AHamu3 KOHTPOJIbHOU paboThl. [ToHATHE BEKTOpA HA MJIOCKOCTH U B
POCTPaHCTBE

87 |[Cymma BeKTOpOB

88 |[Pa3HOCTH BEKTOPOB

89 |[IpaBmio mapamienenunena

90 |YMHOXEHHE BEeKTOpa Ha YUCIIO

91 |[Pa3noskeHue BEKTOpa IO 0a3ucy TPEX BEKTOPOB, HE JIEXKAIUX B OTHON
TUIOCKOCTH

92 ||CkansipHOE IPOU3BE/ICHHE

93 || Bbrumcienue yria Mexay BEKTOpaMu B IPOCTPAHCTBE

94 |[Ipocreiimiue 3aaa4u ¢ BEKTOpaAMU




95 |[[Ipocreiimue 3a1aun ¢ BEKTOPAMU 1

96 |[[Ipocreiimue 3a1aun ¢ BEKTOPaMU 1

97 ||OGoOIIeH e U CUCTeMaTH3allHs 3HAHUI 1

98 |AroroBasi KOHTPOJILHAsI padoTa 1 1

99 ||O600mEHNE U cUCTEMATH3ALINAS 3HAHUMN 1

100 ||O600menre u cucremMaTnu3anys 3HAHUN 1

101 |O600wenre u cucremaTu3anys 3HAHUN 1

102 ||O600IIeHrE M CHCTEMATH3AMUS 3HAHU 1

(OBILEE KOJIMYECTBO YACOB ITO IIPOTPAMME | 102 | 5 [ [ |




11 KJIACC YUUTEJIb: Antyxosa O.H.
No Tema ypoka KonnuectBo yacos | Hara DIIEeKTPOHHBIE UPPOBHIC
n/n Beero|| Koutponbsie | Tpaktuueckue || H3Y4eHUS o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboTbI
1 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha IJIOCKOCTU U B 1
npocTtpaHcTae"
‘ 2 ‘ [ToBTOpenue Temsl "CkassspHOE TPOU3BEAECHNUE BEKTOPOB" H H H H H
3 [ToBTOpEeHME TeMbI "BhruncieHue yria Mex1y BEKTOpaMu B
npoctpaHctae"
4 [ToBTOpenue TeMbl "YpaBHEHHE TPSIMOM, TPOXOIAILICH Uyepes ABe 1
TOYKH"
5 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTH B 1
OTpe3Kax
‘ 7 HBeKTopHoe MIPOM3BEICHUE H 1 H H H H ‘
‘ 8 HJ’IHHeﬁHHe HEPaBEHCTBA, JTUHEHHOE IPOrPAMMHUPOBAHNE H 1 H H H H ‘
‘ 9 HJ’IHHeﬁHHe HEPaBEHCTBA, JTUHEHHOE POrPAMMHUPOBAHNE H 1 H H H H ‘
10 AHanuTHYeCKre METO/Ibl pacuéTa yriia Mex,y NpsMbIMH B 1
MHOTOTpaHHUKAX
11 AHanuTHYecKrue METO/Ibl pacuéTa yriia MeX,]y MII0CKOCTIMHU B 1
MHOTOTpaHHUKAX
‘ 12 HCDopMyna paccTosHUSA OT TOUKH J0 IUIOCKOCTH B KOOPAMHATaX H 1 H H H H ‘
‘ 13 HHaxoxcz[eHHe paccTOsIHUM OT TOYKHM JI0 TUNIOCKOCTH B KyOe H H H H H ‘
14 HaxoxieHne pacCTOSITHUM OT TOYKH J0 IJIOCKOCTH B IPABUIIBHOU
nupamuie
‘ 15 HKOHTponLHaﬂ pabota "AHanutuueckas reomerpus” H 1 H 1 H H H ‘




Ne
1/

Tema ypoxka ‘

KoanuectBo yacos

Bcero

Kontposnbusie
paboThl

[IpakTueckue
paboThl

Hara
W3y4YCHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

‘ 16 HCequHﬂ MHOI'OIr'paHHUKOB: CTAHAAPTHBIC MHOI'OI'PaHHUKHA H

17 HCequm MHOTOI'PAHHUKOB: METOJ CJIEA0B H

18

CeueHus MHOT'OI'PaHHUKOB: CTAHAAPTHLIC IIJIOCKOCTH, IICPCCCUCHUA

IPAMBIX U IUIOCKOCTEH

19 HHapa.]'IJ'IeJ'IBHBIC IPAMBIC U IIJIOCKOCTH: ITapaJlJICIIbHBIC CCUHCHUA H

20 HHapaJIJIeHBHHe MPSIMBIC U TUIOCKOCTH: PacuéT OTHOIICHUN H

21

HapannenLHHe MMPAMBIC U TINIOCKOCTH: YIJIbI MCIKAY
CKPCHIUMBAOITUMHUCH ITPAMBIMHA

22

IlepnieHquKyIsApHBIE IPSAMBIE U INIOCKOCTU: CTaHJAPTHBIE MIAPhI
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U IIPSIMBIX, CHMMETPUU
MHOTI'OIPDaHHUKOB

23

[lepneHuKynspHBIE MIPSAMBIE U INIOCKOCTH: TEOpPEMaA O TPeX
MEePIEHIUKYIIAPAX

24

HepHeHI[I/IKy.]ISIprIe MMPAMBIC U IINIOCKOCTH: BBIYMCJIICHUA OJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEHME: TUIOMIAAN MHOTOYTOJIEHUKOB, (DOPMYJIBI JIsI
IoIazel, cooopaxxeHus noJo0us

26

[ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI [
TJI0IA 1N, COOOpaKEeHUsI TIOT00MS

27

[ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs
TJI0IIAIeH, COOOpaKEeHUsI TIOT00MS

28

[lmomaau ceyeHnii MHOTOrPaHHUKOB: TUIOIIAM TOBEPXHOCTEN,
pa3pe3aHus Ha YacTH, COOOpaKeHUs 0100Us

29

IInomanu cedenuit MHOT'OT'PaHHUKOB: TUIOIIAAN HOBCpXHOCTCﬁ,

pa3pe3aHus Ha 9aCTH, COOOpaKeHHs OI00Us




1/

Tema ypoxka

KoanuectBo yacos

Bcero

Konrponbnsie | IIpakruueckue
paboThl paboThl

JlaTa

HN3YUCHUA

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

30

Kontponbnas padota "[loBTOpeHHE: MHOTOIPAaHHUKH, CEUCHHS
MHOTOTpaHHUKOB"

1

HO6’béM Tena. O0beM MPSMOYTOIBHOTO Mapajuiesienuneaa

|

|

| 32

H3az[aq1/1 00 ynBoeHHH Ky0a, 0 KBaaparype KyOa; O TPUCEKIHH yria

33

CrepeoMeTrpuyeckre 3aJauu, CBI3aHHbIe ¢ 00bEMOM
IPSMOYTOJIBHOTO MapauleIeunea

34

[IpuknaaHble 3a1a4u, CBSI3aHHbIE C BBIYMCICHUEM 00bEMa
IPSIMOYTOJIBHOTO MapajuleIenuIeia

OO0BbEM IpsIMON TPU3MBI

36

CrepeomeTpruecKkue 3aa4u, CBsI3aHHbIE C BBIUUCIEHHEM 00bEMOB
MPSMOU MPU3MBbI

[IpuknanHele 3a1a4n, CBsI3aHHBIE C 00BEMOM IPSIMOM IPU3MBbI

38

O06BbEM HAKIIOHHOM MPU3MBI

Brruncnenne o0bEMOB TeIT ¢ TIOMOIIBIO OMPEIeIEHHOTO HHTETpaia.

39

OO6BEM upaMuIbl

Brruncienne 00bEMOB Te C IIOMOIIIBIO OHpC,[[CJ'IéHHOFO HHTCrpaia.

40

®opmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB TUPAMHU C
00IIKM YIiIoM

41

®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHUL C
00IIKM YTIIOM

42

CrepeoMeTpuyeckue 3ajjauu, CBA3aHHbIE ¢ 00bEMaMH HaKJIOHHON
MIPU3MBI

| 43

CrepeomeTpruecKue 3aa4u, CBsI3aHHBIE C 00BbEMaMU MUPAMUTBI

44

[Tpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON MPU3MBI




Ne Tema ypoxka

KoanuectBo yacos

1/

Bcero

Kontposnbusie
paboThl

[IpakTueckue
paboThl

JlaTa

HN3YUCHUA

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

[Ipuknagueie 3agaun 1o Teme "OOBEMBI TeN", CBA3aHHBIC C
00BEMOM TTUPAMH/TBI

45

‘ 46 HHpI/IMeHeHI/Ie 00BbEMOB. Beruncnenue paccTosHus 10 MI0CKOCTH H

|

|

‘ 47 HKOHTpOJ'IBHa}I pabora "O06bEM MHOTOTpaHHHKA" H

Hunuaapuyeckas MoBEpXHOCTh, 00pa3yollire UIHHIPUIECKON
MMOBEPXHOCTHU

48

Hwmnap. [psmon kpyrosout munuHAp. 1lnomans nosepxuoctu
HWIMHAPA

49

Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOn

50
nosepxHoctu. Konyc

Ceuenne KOHYCa IJIOCKOCTBIO, napannenLHoﬁ IIIIOCKOCTH
OCHOBaHUA

51

‘ 52 HYceqéHHHﬁ KoHyc. M300pakeHne KOHYCOB U yCEUEHHBIX KOHYCOB H

|

|

‘ 53 HHJ‘IOI.H&,I[L OOKOBOI TOBEPXHOCTH U IMOJIHOM MOBEPXHOCTH KOHYCA H

‘ 54 HHnomaz[L OOKOBOI OBEPXHOCTHU U MOJHOM MOBEPXHOCTH KOHYCA H

|

|

CTCPGOMCTpI/I‘-ICCKI/Ie 3aJa4d Ha J0Ka3aTCJIbCTBO M BHIYHMCJICHUC,

55 9
IIOCTPOCHHUEM CEUEHUN MINH]pPA, KOHYCa

R~

CTCPGOMCTpI/I‘-ICCKI/Ie 3aJa4d Ha J0Ka3aTCJIbCTBO U BBIYHMCJICHUC,

56 o
IMOCTPOCHUCM CCHCHHNU MUJIMHpA, KOHYCa

-

‘ 57 HHpI/IKJ'IaI[HBIe 3a71a4M, CBA3aHHbBIC C HHJIMHAPOM H

|

|

‘ 58 HHpI/IKJ'IaI[HBIe 3aJ1auM, CBA3aHHbIE C LIUJIMHAPOM H

|

|

‘ 59 HC(I)epa U 1ap H

[Tepeceuenue ceps! u mapa c miockocteio. Kacanue mapa u

60
cdepsl IITOCKOCTRI0. Bua u n3o0paxkenue mapa

R~

‘ 61 HHepecequHe cepsl 1 1mapa ¢ mwIockocThio. Kacanue mapa u H




Tema ypoxka

KoanuectBo yacos

Bcero

Kontposnbusie
paboThl

[IpakTueckue
paboThl

JlaTa

HN3YUCHUA

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

HC(bepr IUIOCKOCTBIO. By u n3o0paxenue mapa

| 62

HVpaBHeHHe cdepsl. [Lnomans cheps! u e€ yacreit

| 63

HCI/IMMeTpH;I cdepsl U mapa

|

|

64

CrepeoMeTpuuecKue 3aJjaun Ha J10Ka3aTeIbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO Cepoil U MapoM, IOCTPOCHUEM UX CEUCHUN
IIJIOCKOCTBIO

65

CrepeoMeTpuyeckre 3aJauu Ha J0Ka3aTelbCTBO U BBIYUCICHHE,
CBsI3aHHBIE CO c(pepoli M MapoM, TOCTPOCHUEM HX CEUYCHHUN
IUIOCKOCTBIO

| 66

HHpI/IKHa,I(HHe 3aJlauu, CBA3aHHbBIE CO ChEepoit U mapom

67

[ToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaH/IaPTHBIC MO I00Ms

-

| 68

HPaSJ'II/I‘-IHbIe KOM6I/IH8.I_II/II/I TCJI BpalllCHUA 1 MHOI'OI'PaHHHUKOB

|

|

| 69

H3anaq1/1 o Teme "Tena 1 NOBEpXHOCTH BpalleHus"

| 70

H3az[aq1/1 o TeMe "Tena u moBepxHOCTH BpalieHus"

|

|

|71

HKOHTpOJ‘ILHa}I pabota "Tena 1 MOBEpXHOCTH BpaleHus"

|

|

| 72

HO6’béM nunuHApa. Teopema 06 00BEME IPSIMOTO ITUITHHAPA

|

|

73

O0BEéM KoHyCa

Brruucnenne 005EMOB TeI ¢ TTIOMOIIBIO OMPEIEIEHHOTO HHTETpaa.

R~~~

| 74

HHnomaz[H OOKOBOH U MOJHOM MOBEPXHOCTH KOHYCA

-

75

CrepeomeTpHryuecKue 3aJa4M, CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
LWIMHAPA, KOHYyCca

76

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U TUTONIAIN TOBEPXHOCTEH
Ten"

| 77

HO6’béM mapa v mapoBoro cekropa. Teopema 06 00bEMe miapa.




1/

Tema ypoxka

KoanuectBo yacos

Bcero

Kontposnbusie
paboThl

[IpakTueckue
paboThl

Hara
W3y4YCHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

[Tnomane chepsl. CTepeoMeTpuyecKue 3aauu, CBI3aHHbIC C
BBIYHCIICHHEM 00BbEMOB II1apa, MAapoBOTO CETMEHTA U IAPOBOTO
CEeKTopa

78

[Tpuknaaneie 3agaun o TeMe "OO0bEMBI Ten", CBA3aHHBIC C
00BEMOM 11apa U miomaaso chepbl. COOTHOIICHUS MEXTY
TUIOMIA/ISIMH MTOBEPXHOCTEH M 00hEMAMHU MOTOOHBIX TEJ

79

[TogoOuebIe Tena B npoctpanctBe. M3menenne o0bEéMa rnpu
nonobun. CTepeoMeTpruecKUe 3a1auu, CBI3aHHbBIE C BBIYHCICHUEM
00BEMOB TeJ U TUIOIIAACH TOBEPXHOCTEH

80

KonTtponsnas padora "[1nommaay moBepXHOCTH U 00BEMBI KPYTIIBIX

n

TCJI

81

JiBmxenust npocrpanctBa. OToOpaskeHus. J|BIyKEeHUs U paBEeHCTBO
¢buryp. O6mue cBoiicTBa IBUKEHUN

82

Bunbl 1BrKEHUI: MapaIeNbHbII IEPEHOC, IEHTPAJIbHAS
CUMMETpHUS, 36pKAIbHASI CAMMETPHSL, [IOBOPOT BOKPYT MPAMOU

‘ 83 HHpeo6pa3013aHHsI nonobus. [Tpsimast u chepa Dittepa

‘ 84 HFGOMeTqueCKHe 3a/1a4M Ha IPUMEHEHNE JIBUKEHUS

‘ 85 HKOHTpOJ‘ILHa}I pabota "Bekropsl B mpocTpaHcTse"

86

O6o06uaromiee nosTopeHue 11 MoHATUI 1 METOZ0B Kypca
reomerpun 10—11 kaccoB, cucremMaru3anus 3HAHUM:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPaHCTBE"

R~

87

O6o06uaromiee nosTopeHue 11 MoHATUI 1 METOZ0B Kypca
reomerpun 10—11 knaccos, cucremarusanus 3HaHH: "BekTopsl B
npocTpaHcTae”

88

O6o61matomee noproperue 11 noHATHI U METOAOB Kypca
reomerpun 10—-11 knaccos, cucremarusanys 3HaHU: "BekTopsl B




Tema ypoxka

KoanuectBo yacos ‘

Bcero

Konrponbnsie | IIpakruueckue
paboThl paboThl

Hara
W3y4YCHUS

DJEeKTpOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

‘HpOCTpaHCTBe"

89

O6o6matomee mopropenue 11 moHATHI U METOZIOB Kypca
reometrpun 10—11 kmaccoB, cucremarusanus 3HaHui: "O0beM
MHOrOrpaHHuKa"

90

O6o6matomee mopropenue 11 moHATHI U METOAOB Kypca
reomerpun 10—11 kmaccoB, cucremarusanus 3HaHui: "O0beM
MHOTOrpaHHHuKa"

91

O6o0maroiiee moBTopenue 11 moHsATHII 1 METOJIOB Kypca
reometpuu 10-11 kiacco, cucremaruzamus 3Hanuii: "[Lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

92

O6o6mmatomee mopropenue 11 NoHATHH U METOAOB Kypca
reomerpun 10—-11 xnaccoB, cucremaruzauus 3Hanuii: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Tea"

193

‘I/ITOFOBaH KOHTpOJIbHAs paboTa

L1 |

B

‘HTOFOB&H KOHTPOJIbHAA pa60Ta

1] |

195

‘HOBTOpeHI/Ie, 0000111eHIE U CUCTEMAaTH3AIUs 3HAHUIN

96

COBPCMCHHBIX NHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT U

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHHU

R~

97

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUH KaK HAYKHU U eé POJIb B pa3BUTHUU

98

COBPCMCHHBIX NHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT U

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHHU

99

COBPCMCHHBIX NHKCHCPHBIX 1 KOMIIBIOTCPHBIX TCXHOJIOT it

Hcropus pa3sBUTHS CTEPEOMETPHUM KaK HAYKH U €€ POJIb B Pa3BUTHHU

100

COBPCMCHHBIX WHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé POJIb B pa3BUTHUU




Ne Tema ypoxka KoanuectBo yacos [Hara DJEeKTpOHHBIE IU(PPOBBIE
n/n Beero| Konrtponshsie || Ipaxtnueckue || A3YICHUA o0pa3oBaTeNbHbIE PECYPChI
paboThl paboThl

101 Hctopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U € poJib B pa3Butum || 1

COBPEMEHHBIX MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI
102 Hctopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ poiib B pa3Butuu || 1

COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 8 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




