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COIEPKAHUE OBYYEHUSA
10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH U
CJECTBUS U3 HUX.

B3anMmHOEe pacnonoxkeHue NOpAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIINECH,
napajuieJbHbIE U CKpelMBaroImuecs npsMble. [Ipu3Haky CKpEemMBAIOMIMXCA MHPSIMBIX.
[TapamienbHOCTh NPAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: IMApaJUICIbHBIE MPSIMBIE B
IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPAMBIX, NAPAJIIEIBHOCTh NPSIMOM U INIOCKOCTH.
[TapanmienbHoe W UEHTpalbHOE NPOEKTUpPOBaHUE, H300paxkeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapajlyIeIbHOTO TpoeKkTupoBaHus. M3oOpaxenue ¢uryp B mnapaiedbHON
MPOEKIUU. YTIbl C COHANPAaBICHHBIMH CTOPOHAMH, YroJ MEXAYy MpsMbIMU B
npocTpaHcTBe. [lapannenbHOCTh IIOCKOCTEH: NapajulebHbIE IUIOCKOCTH, CBOMCTBA
napajuleNibHbIX MockocTei. [IpocTeiimue nmpocTpaHcTBeHHbIE (UTYPHI HAa TUIOCKOCTH:
TeTpa’Ap, NapajvieNenuIe, TOCTPOSHUE CEUCHU.

[lepneHIUKYIAPHOCTE NPAMOM M IUIOCKOCTH: IEPHNEHIUKYJSPHBIE MpsSMbIE B
IPOCTPAHCTBE, MpPsIMBbIE MapajuieIbHblE W NEPHEHAUKYISPHbIE K IIOCKOCTH, HPU3HAK
NEPNEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MpPsSMOW IEPIEHINKYISIPHON
wiockoctd.  OpToroHaslbHOE NpOEKTUpOBaHME. IlepneHauMKYyasip W  HaKJIOHHBIE:
paccTosiHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM JO IJIOCKOCTH, MPOECKLIHUS
burypsr Ha IJIOCKOCTb. [lepneHAUKYIIPHOCTD IIJIOCKOCTEHN: IIPU3HAK
NEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTER. TeopeMa o TpEX nmepneHuKyispax.

VYTl B POCTPAHCTBE: YroJl MEXAY HMPSAMON M INIOCKOCTBIO, JBYTPAaHHBIN yToOJ,
JMHEWHBIA yrojl IBYrpaHHOro yria. TpéxrpanHblii U MHOrorpaHHbie yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoOro yriia. CBOICTBa IUIOCKMX M JIBYTPaHHBIX YTJIOB
TPEXTPAHHOTIO yria. TeopeMbl KOCUHYCOB U CHHYCOB ISl TPEXTPAaHHOTO yIJa.

MHororpaHHuKH

Busibl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yrospHas npusma,
npsMas Y HAkKJIOHHAs TMpU3Mbl, OOKOBas W TOJHAas TOBEPXHOCTb IPHU3MBIL.

[Tapannenenunen, TpsMOYTOJbHBIN MapaJlIEICNUNE] U €ro cBoiicTBa. Kparyaiiiue mytu



Ha TIOBEpPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTtpaHcTBEeHHass Teopema
[Tugaropa. Ilupamuna: N-yroiapHas nupamuja, NMpaBUIbHAsS U yCeUEHHasl MUPAMMIBL.
CpoiictTBa pé0ep U OOKOBBIX TIpaHed mpaBuUiabHOM nHMpamuibl. IIpaBuiibHBIE
MHOTOTPAaHHUKH: TIpaBWIbHas Ipu3Ma M [paBWIbHAs NUPAMHUAA, IpaBUJIbHAs
TpeyrojpHas NUpaMUJa U IPaBWIbHBIN TeTpa’np, KyO. IIpencraBnenune o nmpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTa’dp, NOACKa’APp U UKOCAIP.

Bbrunicienne 351€MEHTOB MHOTOIPAaHHUKOB: pé€Opa, auaroHanu, yribl. llinomans
OOKOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTU MPSIMON MPU3MBI, IUIOIIAb OCHOBAHUH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Mbl. Ilnomans O0OKOBON MOBEPXHOCTH U
ITOBEPXHOCTH NPABWIBHOW MUPAMUJIBI, TEOPEMA O IUIOIAN YCEUEHHON MUPAMUIBI.

CuMMeTpuss B INPOCTPAHCTBE.  OJIEMEHTBl  CHMMETPUM  IPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpHs B  NPAaBWIBHOM  MHOTOIDAHHHMKE:  CHMMETPHS
napajuiesienuIe a, CAMMETPUS IPABUIIBHBIX IPU3M, CHMMETPHS IIPABWIBHON TUPAMU/IBI.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U IPOTUBOIIOJIOAKHO HAIIPaBJICHHBIE BEKTOPBHI.
PaBeHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMHU: CIIOKEHUE U BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uyucio. CBOMCTBa CIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOXXEHUSI BEKTOpa Ha 4yuncio. [lonstue komrutanapusie BeKTophl. [Ipu3Hax
KOMIIJIAHAPHOCTH TPEX BEKTOpOB. [IpaBmio napamnenenunena. Teopema o0 pa3ioKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsmoyrosbHas cuctema KOOpAMHAT B
npoctpadcTBe. Koopanuatel BekTopa. CBsI3p MEXAy KOOpAMHATAMHM BEKTOpa U

KOOpJIMHATaMH TOUYEK. YTOJI MeXay BekTopamu. CKaJIIpHOE TPOU3BEICHHE BEKTOPOB.

11 KITIACC

TeJia BpaleHus
[ToHsATHS: TUAUHIPUYECKAs TTOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTh, Chepruueckas
MOBEPXHOCTh, OOpa3zywImue TMoBepxHocTedl. Tema BpameHws:: IWIMHIP, KOHYC,

yCeu€HHBIN KOHyC, cdepa, map. BzammHOe pacnoiiokeHne cdepbl U IIIOCKOCTH,



KacaTesbHas INIOCKOCTh K cepe. M3o0pakeHne Ten BpameHus Ha II0CKoCcTH. Pa3BépTka
WIMHJIpA U KoHyca. CuMMeTpHs cepbl U 1mapa.

O06béM. OcHOBHBIE cBOWCTBA 00bEMOB Tel. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napajuienenunena M ciaeAcTBuss u3 He€. OOBEM MpsAMOM W HAKIOHHOW TMPU3MBL,
HWIMHJIpa, THpaMubl U KoHyca. O0bEM 11apa U IIapoBOTO CETMEHTA.

KoMmOuHammu ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipr3ma, BMcaHHasi B IUIUHAP,
onMcaHHas okono IuiuHiapa. [lepecedyenne cdeprl m mapa c¢ miockoctbro. Kacanue
mapa u cdepbl MWIOCKOCThIO. [loHSATHE MHOTrOrpaHHHKA, OMMCAHHOTO OKOJO Ccdepsl,
cdepsl, BIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Tnomaasr MOBEpXHOCTH LMWIIMHJIpA, KOHYCa, ITomaas chepsl u e€ yacteil. [lonodue
B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, TUIOMIAACH MOBEPXHOCTEH MOMOOHBIX (uUryp.
[IpeoGpa3oBanne monodbus, romorerus. Pemenue 3amad  Ha  IUIOCKOCTH €
HCII0JIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceueHM MHOTOIPAaHHUKOB M TeJl BpAIICHMs: CEUYEHUs LMIUHApPA
(mapanienbHO U MEPHEeHIUKYIIIPHO OCH), CEYEHHUs KOHYyca (MapajiesibHble OCHOBAHUIO U
MPOXOJISIINE Yepe3 BEPIIUHY), CEUCHHUs IIapa, METOIbl MOCTPOCHHS CEUEHHUI: METO]
CJIeJIOB, METOJ] BHYTPEHHETr0 IPOEKTUPOBAHUS, METO/] TIEPEHOCA CEKYILEN MIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Onepanuy Haja BeKTOpaMu. BeKTOpHOE yMHOXKEHHE
BEKTOpOoB. CBOICTBAa BEKTOPHOro YMHOXeHMS. lIpsiMoyronpHas cuctema KOOpAUHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasnoxkenue BekTopa mo 6asucy. KoopnunatHo-
BEKTOPHBIN METOJI IIPU PELIEHUH T'€OMETPUUYECKUX 3a]au.

JIBHKEHHSI B IPOCTPAHCTBE

JBwxenus: nmpoctpanctBa. OtoOpakeHus. JBuxeHus u paBeHCTBO ¢uryp. Oo6mme
CBOWCTBAa JBW)KCHMU. Buapl JIBMXKEHUN: TNApajuIeNbHBIA IEPEHOC, LEHTPAJIbHAs
CUMMETpHsI, 3epKajbHasi CUMMETpHs, IMOBOPOT BOKpyr mnpsiMmoi. I[IpeoOGpasoBanus

nono6us. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHcKoe BOCIIUTAHHE:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMK OOydYalomerocs Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 YJIeHa POCCHUHCKOTO OOIIecTBa, MPEICTaBIECHUE O MaTeMAaTHYECKHUX
OCHOBaxX ()YHKIMOHHPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBICHUH, MPOLEIYp I'PaXKAaHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICWCTBOBATH C COIMAJIbHBIMU
MHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMHU U HA3HAUCHHUEM;

2) naTpMOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKONW HWICHTUYHOCTH, YBAXEHUS K
MpOLIJIOMY M HACTOSIIEMY POCCUKWCKOM MaTE€MaTUKH, LEHHOCTHOE OTHOIIEHHE K
JOCTH)KEHUSIM POCCUUCKUX MATEMAaTHKOB M POCCHUKMCKON MaTeMaTH4eCKON UIKOJbI,
UCIIOJIb30BAHMUE 3TUX JOCTHKEHUM B JPYTHX HAayKaX, TEXHOJOTHUAX, cepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAHHUs, JTUYECKOIO IIOBEICHMs, CBA3AHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JIOCTMIKEHHM HAYKM M JIEATEIIBHOCTBIO YYEHOI'O, OCO3HAHHME JINYHOTO
BKJIa/Ia B IOCTPOEHHE YCTOHYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOWIEHHME K MHpPY, BKIIOYAs JCTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHHWH, pPacCyXIEeHUH, BOCIPHUHUMYHUBOCTH K
MaTE€MAaTHYECKUM acCleKTaM pPa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puznyeckoe BOCIUTAHME:

c(OpMHUPOBAHHOCTh YMEHMsI MPUMEHSITh MaTeMaTH4YeCcKue 3HAHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro obpas3a >KU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY

3I0pOBBIO  (3I0pOBOE MHTaHHUE, COAJAaHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,



perynsipHasi Gu3HUECKasi aKTUBHOCTH), (DU3MUECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIHLHON 1A TEIHHOCTHIO;

6) TpyaoBoe BocnuTaHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYAOIIOOMS, UHTEpEC K PazIuYHbIM
chepam 1npodecCHOHANBHOM JESTENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOM U €€
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymield mnpodeccuun u
pealn30BBIBaTh COOCTBCHHBIC JKWU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHMIO HAa MPOTSKEHUU BCEH KHU3HHU,
TOTOBHOCTh K aKTHBHOMY yYacCTHIO B PEIICHUU MPAKTUYECKUX 3a]lay MAaTeMaTUYeCKON
HAIPaBJICHHOCTH,

7) 3K0J10THYEeCKOe BOCIINTAHUE:

c(hOpMHPOBAHHOCTh AKOJIOTHYCCKOW KYJIbTYPHI, TOHUMAaHHUE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX TMPOIIECCOB HA COCTOSIHHE MPHUPOJIHON U COIMAILHOMN Cpesibl, OCO3HAHUE
MI00aJIBbHOTO XapakTepa »JKOJOTHMUECKHUX TpoOJieM, OpUEHTAlUs Ha MPUMEHEHHUE
MaTeMaTHYEeCKUX 3HAHWM JJIs peleHuss 3anad B 00JacTH OKpYKaromiel cpessl,
IUTAHUPOBAHUE TOCTYMKOB M OLEHKH MX BO3MOKHBIX TOCIEICTBUNA NJISi OKPY’KaIoIeh
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOIIECTBEHHON MPAKTUKHU, OHUMAaHUE MATEeMATHYECKOW HAyKH Kak
cepsl YemoBEUECKON JEATEIBPHOCTH, ATANOB €€ Pa3BUTHUS W 3HAYUMOCTH IS Pa3BUTHS
[UBUJIN3AlIMY, OBJIAJICHUE S3BIKOM MATEMaTHKU W MaTeMaTU4YeCKON KyIbTypol Kak
CpPEeICTBOM  TIO3HAHUSI  MHUpPA, TOTOBHOCTh  OCYIIECTBISATh  NPOEKTHYIO U

HCCICAOBATCIBCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B TPYIIIIC.

METAINIPEJIMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCATbHBbIE Y4eOHbIe [1eiiCTBUSA
ba3oBbie JJornuyeckue aeicTBUA:
BBIABJISATH M XapaKTEpHU30BATh CYLIECTBEHHBIE IPU3HAKA MaTEMAaTHYECKHX

O00BEKTOB, MOHATHUNA, OTHOIICHHH MEXIy MOHATHSAMHU, (QOPMYIHMPOBATh OMNpeIeSICHUs



MOHSITHI, YCTaHABJIMBATH CYIICCTBEHHBIM IMPU3HAK KIACCH(PUKAIUKA, OCHOBAHUS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

BOCIIPUHHUMATH, (DOPMYJIUPOBATH U MPEOOPA30BHIBATH CYKIICHUS: YTBEPAUTEIHHBIC
U OTpHIIaTeNIbHbIE, €IUHUYHbIC, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBJIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M WM TPOTUBOPEUUS B
dakTax, TaHHBIX, HAOMIOACHUIX U YTBEPKICHUAX, PEIaraTh KPUTEPHUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUMIL;

JeNaTh BBIBOABI C  HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIOYSHHI 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIhCTBA MATEMATHYCCKUX YTBEP)KICHUN
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIIUIO, MPUBOAHUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBCHHBIC CYKJICHUS U BBIBO/IBI;

BBIOMpATh COcO0 penieHust y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus, BBIOUPAaTh HauOOJee MOIXOIANINN ¢ YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX
KPUTEPUEB).

Bba3oBble nccienoBaTebcKue JeiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIICOBATCIIBCKUH HHCTPYMEHT  ITO3HAHUSA,
dbopMyIHUpoBaTh BOIMPOCH], (UKCUPYIOIIUE IMPOTHBOpPEUYHE, MPOOJIEMY, YCTaHABIIMBATh
HUCKOMOE U JJaHHOE, (HOPMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3HIINIO, MHCHHCE,

MPOBOJUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HUCCIEAOBAHHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECCca,
BBISIBJICHUIO 3aBHCHUMOCTEN MEXy OOBEKTaMU, SIBICHUSMU, TPOIIECCaAMU;

CaMOCTOSITEIHHO (OPMYNIHUPOBaTH O0OOOIIEHUS W BBIBOABI 10 pe3yJibTaTaM
MPOBEIEHHOTO HAOJIIOICHUS, WCCICIOBAHMS, OIICHUBATH JOCTOBEPHOCThH IOJYYCHHBIX
pE3yNIbTaTOB, BBIBOJIOB U 00OOIIECHUI;

MPOTHO3UPOBATh  BO3MOXKHOE pPa3BUTHE TMpoIecca, a TaKKe BBIIBUTATh
MIPEIITOJIOKEHHS O €T0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITH Je(UIIUTHI MHPOPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha BOIIPOC

Y JUISl pEUIEHUS 3a]1a4u;



BBIOMpaTh WH(MOPMAIMIO W3 HMCTOYHUKOB pPAa3IMYHBIX THIIOB, aHAJIW3UPOBATH,
CHUCTEMAaTU3UpOBaTh M UHTEPIPETUPOBATh HMH(OPMALMIO pPa3IUYHBIX BUAOB M (HopM
Ipe/ICTaBICHUS;

CTPYKTYpHpOBaThb HH(POpMALMIO, NPEACTaBIATh €€ B pa3IUuHbIX (Qopmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OLIEHUBATh HAJIE&KHOCTh HMH(OPMAIMU 10 CAMOCTOSATENIBHO CPOPMYIHPOBAHHBIM

KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHHBepPCcAJIbHbIE yUeOHbIE TelCTBUA

Oo0menne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeNsSIMA OOIIEHHs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY pelIeHHs 3aJadd, KOMMEHTUPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoJle O0OCyXIeHus 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBbl,
npoOsieMbl, pelraeMon 3ajadd, BBICKA3bIBATh WJIEW, HAIIEJICHHBIE HA TOUCK pEIICHUS,
COTIOCTABIISITh CBOM CYXACHUS C CYXKICHUSMH JAPYTUX YYACTHHKOB JIHAJOra,
0oOHapy>KMBaTh Pa3IMuMe W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme GOopMynHpoBaTh
pasHoTIacus, CBOM BO3PAKECHHS,;

NPEJICTABISATh PE3yJabTaThl pEIICHUS 3aJadyd, HKCIEPUMEHTa, HWCCIEeI0BaHuUs,
NPOEKTa, CAaMOCTOATENBHO BHIOMpaTh QopMaT BBICTYIUICHHS C YY4E€TOM 3ajad

Mpe3eHTAIIMN U OCOOEHHOCTEH ayAUTOPHH.

PeryisiTuBHBIC YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranuszanus:

COCTaBJIATh IUIaH, aJTOPUTM pPEIICHUS 3aJayd, BBHIOMpATh CIOCOO pEIICHUs C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPO/1b, IMOIUOHAIbHBIH HHTEJLJIEKT:

BJIQJICTh HABBIKAMHU I[1O3HABATEIHLHOW pPEQIIEKCHH KaK OCO3HAHHS COBEPINAEMBIX

JNEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, MX pPe3yJbTaTOB, BIAJETh CIOCOOaAMU



CaMOTIPOBEPKH, CAMOKOHTPOJISI TMpOIlecca M Pe3ysibTaTa PEIICHHS MaTeMaTHYeCKON
3a/1a4H;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEHICHUHW 3aadH,
BHOCUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HAWJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCJIOBHUSIM, OOBICHITH NPUUYHHBI
JOCTYKEHUST WU HEJOCTHKEHUS PE3YIIBTATOB JIEATEIHbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eSITETbHOCTD:

MOHUMATh W MCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUTYATBHON PabOTHI
Opy  pelmieHUH YYeOHBIX 3a/Jay, NPUHUMATh IIeJlb COBMECTHOM JEeSTENBHOCTH,
IUTAHAPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThI, pacmupeneNsiTh BHABI padoT,
JIOTOBapUBaThCs, OOCYXAAaTh TpollecC U pe3yiabTaT paboTel, 0000maTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTel (0OCyxaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U HHBIE), BBIOIHITH CBOIO YaCTh Pa0OTHI M KOOPAHUHUPOBATH CBOU
NEHCTBUS C IPYTMMHU WICHAMH KOMaHIbI, OI[CHUBATh KaYECTBO CBOETO BKJIa/Ja B OOIIUIA

MPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM yYACTHUKAMU B3aHMOICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca oOyyaronuiicss HAy4uTCs:

® CBOOOJHO ONEPUPOBATH OCHOBHBIMH TMOHSATHSIMU CTEPEOMETPUU TPU PEIICHUU
3a/1a4 ¥ MPOBEJACHUY MaTEeMAaTHUYECKUX PACCYKICHUI;

® T[PUMEHSATh AaKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NpPU PEIICHUH
reOMETPUUECKUX 3a]1aY;

e KJacCU(UIMPOBATh B3aMMHOE PACIOJIOXKEHHE TPSIMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C YIJIaMU B IPOCTPAHCTBE:
MEXy MPSAMBIMH B IPOCTPAHCTBE, MEK/Y IPSIMOI U MIIOCKOCTHIO;

L4 CBO6OI[HO ONepupoBaTh NOHATHAMU, CBA3AHHBIMU C MHOTOTPaHHUKAMU



cBOOOJIHO pacro3HaBaTh OCHOBHBIEC BUbl MHOTOTPAHHUKOB (TPU3Ma, MUpaMH/Ia,
IpSAMOYTOJIbHBIN Mapaenenunesn, Kyo);

KJ1acCU(UIMPOBATh MHOTOIPaHHUKH, BBIOMPAsi OCHOBaHUS JJIs KJIacCU(UKALIIH;
CBOOOJIHO OIEPUPOBATH MOHATHAMM, CBSI3aHHBIMHU C CEUEHUEM MHOI'OTPaHHUKOB
IUIOCKOCTHIO;

BBITNIOJHATE IMapajlyiebHOE, LIEHTPAIbHOE U OPTOrOHAJIBHOE IPOEKTHPOBAHUE
(Guryp Ha MJI0CKOCTh, BHIIOJIHATH U300paxeHus (pUryp Ha IIIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB pa3IMYHBIMU METOJAaMH, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB INPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

BBIUUCIIATh IUIOMIAIM TOBEPXHOCTE MHOTOTPAaHHUKOB (Mpu3Ma, MUpamMHuaa),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (GopMyIT;

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LEHTP, OCh U INIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJIHO  ONEpUpPOBaTh MOHATHSIMM, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH ACUCTBUSI HAJl BEKTOPaMHU;

pemars 3aJadyd  Ha  JIOKa3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIIEHHH U
HaXO0XJCHHE TE€OMETPUYECKHX BEJIMYWH, MPUMEHSS H3BECTHbIE METOMBI IMPHU
pPEIIEHNH MaTeMaTHMYeCKMX 3aJad [OBBIIIEHHOIO M BBICOKOIO YpOBHSA
CIIOHOCTH;

OPUMEHSTh  MPOCTEHIlMEe  NPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIMOHHBIE CUCTEMBI ITPH PELIEHUHN CTEPEOMETPUUYECKUX 3a/ay;
U3BJIEKaTh, MPeoOpa3OBbIBATh M  HMHTEPIPETHPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTAaBIEHHYIO Ha YepTekax
Y PUCYHKaX;

NPUMEHSTh TMOJyUYEeHHbIE 3HAHMUS Ha NpPAKTHKE: CPaBHUBATh M aHAIM3UPOBATH
peaJIbHbIE CUTYyalld, NPUMEHSATh H3YYECHHbIE IOHATHS B IIPOLIECCE IOMCKA
pelIeHusl MaTeMaTHueckd CcQOpMYyJIUpPOBAaHHOW MpoOJIeMbl, MOAEIUPOBATH
peaJIbHbIE CUTYAlLlMU Ha S3bIKE TEOMETPUH, UCCIIE0BATh IOCTPOEHHBIE MOJENH C

UCTIOJb30BAHUEM T'E€OMETPUYECKUX TOHATHH M TeopeM, ammaparta aireOpsl,



pemiaTb NPAKTUYCCKHUE 3aJavdu, CBA3AHHLIC C HAXOXIACHHUCM T'COMCTPUUCCKUX
BCJINYHH,
HMCTh HPCACTABICHUSA 00 OCHOBHBIX JTamax pasBuTUA TCOMCTPHU KaK

COCTaBHOM YacTH (bYHI[aMeHTa Pa3BUTHUA TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuiicss Hay4uTcs:

CBOOOJHO OMEpUpOBaTh TMOHATHUSIMH, CBSI3aHHBIMH C  IHJIMHIPUYECKOH,
KOHUYECKOH U cheprudeckoil MoBEpXHOCTIMHU, OOBSICHATH CIIOCOOBI MOJIYUYECHHUS,
OTIEPHPOBATh MOHATHUSMHU, CBS3aHHBIMU C TEIaMH BpAIICHUS: THIMHIPOM,
KOHYCOM, cepoi U mapom;

pacro3HaBaTh Tejla BpauleHus (LMIMHAP, KOHYC, cepa M map) U oOBACHATH
Croco0bI OJIyYEeHHUS TEJ BPALLEHUS;

KJIaCCU(UIIUPOBATH B3aUMHOE PACIIONIOKEHHE C(Pephl U MIIOCKOCTH;

BBIUUCIIATH BETMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJl BpalleHus, 00bEMBI 1
TUTOIIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BPAIICHUS, T€OMETPUICCKHUX
TeN ¢ IpUMEHEHHEM (OpMYIL;

CBOOOHO OIEPHPOBATH TMOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMHU Tell
BpallleHUs W MHOTOTPAHHMKOB: MHOTOTPAHHMK, BIIMCAaHHBIA B cdepy u
OMHCaHHBIA OKOJIO cdeprl, chepa, BHHCAHHAS B MHOTOTPAHHUK WM TEIO
BpAIlCHIS,

BBIUUCIIATh COOTHOIIEHUS MEXAY IUIOMIAJsIMU TOBEpXHOCTEH U oO0bEMamu
ITOJIOOHBIX TEI;

n300pakaTh n3y4aeMble (PUTypHI, BHITOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH U3
PUCYHKOB TIPOCTBIX OOBEMHBIX (HUTYp: BUA CBEpXy, COOKY, CHHU3Y, CTPOUTH
CCUCHUS TeJl BPAIICHHS;

U3BJIEKaTh, MHTEPIPETHPOBATH M  INPeoOpa3oBbIBaTh HMH(POpPMALKIO O
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX;

cBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATD OTIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM cHCTEME KOOPJMHAT;



pelarh reOMETPUYECKUE 33Jaud Ha BBIYMCIIEHHE YIJIOB MEXKIY INPSAMBIMH U
IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSIHUI OT TOYKM 10 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELICHHH;

CBOOOJIHO  ONEpUPOBATH MOHATHSIMM, CBSI3aHHBIMU C  JBUKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOWCTBA JIBUKEHUM;

BBINIOJHATh  M300pPaKEHHWS  MHOTOTPAaHHUKOB M TeJl  BpallleHUus IpHU
NapajuleIbHOM IIEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€pKAIBHON CUMMETpPHH,
IpH TOBOPOTE BOKPYT MPSMOH, MpeoOpazoBaHus MOA00MS;

CTPOUTh CEYEHHs MHOIOTPAHHHMKOB M TEJl BpAlllCHHWsA: CEYEHUs LWIMHApa
(mapajuleTbHO M NEPIEHAMKYISIPHO OCH), CEYeHHMs KOHyca (IapasuleibHbIe
OCHOBAHHUIO U MPOXOJSILINE Yepe3 BEPUINHY), CEUCHHUS 11apa;

UCIOJIb30BAaTh  METOJABI IOCTPOEHUS CEYEHMH: METOJA  CIENOB, METOJ
BHYTPEHHETO MMPOECKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;

OPUMEHSATh TeOMeTpUUYecKue (PaKkThl JJIs PEIICHUs] CTEPEOMETPUYECKUX 3ajad,
NPEIOIaraloluX HECKOJbKO IIaroB PELIEHUs, €CIIM YCIOBUS NPUMEHEHHS
3aJIaHbl B SBHOW M HESIBHOU (hopme;

pemiatb 3aJadyd  Ha  JI0Ka3aTeJbCTBO MaTeMaTHUYECKHMX OTHOUICHUH W
HaX0X/CHHE F€OMETPUUYECKIX BEJINYMH;

OPUMEHATh IPOTrpaMMHBIE CpPEICTBA M  3JIEKTPOHHO-KOMMYHHKAIMOHHbIE
CUCTEMBI ITPU PEUICHUH CTEPEOMETPUUYECKUX 3a/ay;

IPUMEHSTH MOJYYEHHbIE 3HAHMS Ha IPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATH U
OLICHMBATh peajbHbIE CUTYyallMH, NPUMEHATh W3YUYECHHBIE INOHSITHS, TEOPEMBI,
CBOIICTBa B MpoIlecce MOMCKAa pPELIEeHUs MaTeMaTH4YeCKH CPOopMYJIHpPOBaAHHOU
npoOJeMbl, MOJENUPOBaTh pealbHbIE CHUTyallud Ha S3bIKE TI'COMETpPHH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C HCIMOJb30BAHUEM T'€OMETPHUUECKHUX
HNOHATHUM M TeopeM, amnmapara aiareOpbl, pemarb I[paKTUYECKHUe 3a/Jauu,
CBS3aHHBIE C HAXO0XK/JIECHUEM F€OMETPUUECKUX BEJINYUH;

UMETh TpEJCTaBICHUS] 00 OCHOBHBIX JTanax pa3BUTHUS TEOMETPUM Kak

COCTaBHOM YacTu pyHIAMEHTA Pa3BUTHS TEXHOJIOTHHA.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

HaumMmeHnoBaHue pa3aejaoB 1 TEM

KoanuecTBO Yacos

DJIeKTpOoHHbIe (HU(pPOBbIe)

Ne ni/mm KoHTpoJuabHbIe
NpOrpaMMbI Bcero oOpa3oBaTeibHbIE peCypChl
padoThI
BBezneHue B cTepeoMeTpurIo 23 1 https://resh.edu.ru
B
3aUMHOE PACIIOJIOKEHHE TPSMBIX B 6 0 https://resh.edu.ru
MPOCTPAHCTBE
n .
apaJICITLHOCTD MPSIMBIX M IUIOCKOCTEH B g 1 https://resh.edu.ru
HPOCTPAHCTBE
I1
epHeHﬂHIfyMpHOCTB TPAMBIX 1 25 1 https://resh.edu.ru
TUTOCKOCTEH B IIPOCTPAHCTBE
VYTIIBI B PacCTOSHUSI 16 https://resh.edu.ru
MHoOTrorpaHHUKH 7 https://resh.edu.ru
BexTopsl B mpocTpaHCcTBE 12 https://resh.edu.ru
HOBTOPCHI/IC, 00o011eHne U cucTeMaTH3aIus 5 ) https://resh.edu.ru
3HAHWH
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 102 7



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

I'padux konTpoabHBIX pador 10 Kaacc.

Ne | Ilmanupyemas dopma KOHTPOIISA Tema
naTa
(mepuon)

1 8 nemens KonTponbHas padora Nel Axcuomsl crepeoMerpun. CedeHus

2 13 nenens KonTponbHas pabora Ne2 [TapainenbHOCTh MPSIMBIX U MIIOCKOCTEH B MPOCTPAHCTBE

3 21 nenens Kountponbnas padorta Ne3 [leprieHAMKYIAPHOCTH MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE
4 26 nenens KonTponsHas pabora Ned VYTrubl U paccTOsIHUS

5 29 Henens KontponbHas padorta Ne5 MHororpaHHUuKH

6 34 nenens KonTponbHas pabora Ne6 HtoroBast KOHTpOIbHAs paboTa




IHoypouHoe miIaHupoBaHue

Ne
n/n

Tema ypoka

OcHoBHbIE ITpaBUIIa U300paKEHUS
Ha PUCYHKE IUIOCKOCTH,
napajuIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHBI OTpe3Ka

[ToHsATHS cTEepeOMEeTpUH: TOYKA,
psiMasi, IIIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
MpaBujia U300pakeHUs Ha
PHUCYHKE TUTOCKOCTH,
MapaJiyICIIbHBIX MPSMBIX
(0oTpe3KOB), CEpeIMHBI OTPE3Ka

10 KJIACC

Bcero

KoauuyecTBo 4acoB

KoHnTtpoJbHbIe
padoThI

Ilnanupyemast
nara/pakTuyecKasn
aarTa

1 Hemens

1 Hemens

DJIeKTPOHHBbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru

https://resh.edu.ru

[TonsTus: nepecekarommecs
IIJIOCKOCTH, MIEPECEKAIOIINECS
npsiMasi ¥ IIOCKOCTh;
MOJYIPOCTPAHCTBO

1 Henens

https://resh.edu.ru

IlonsaTHA: nepecexkaromuecs
IJIOCKOCTH, MEPECEKAOIINECS
IpsiMast ¥ INIOCKOCTB;
IIOJIYIIPOCTPAHCTBO

2 Henensd

https://resh.edu.ru

MHororpanHuKHU, H300pakeHNE
MPOCTEHUIITNX TTPOCTPAHCTBEHHBIX

2 Henensd

https://resh.edu.ru




buryp, HeCyIIeCTBYIOIINX
00BEKTOB

MHororpaHHUKH, U300paKeHUE
MPOCTEHTIINX TTPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIINX
00BEKTOB

2 Henens

https://resh.edu.ru

AKCHOMBI CTEpEOMETPUHN U
IIEPBBIE CIIEACTBUS U3 HUX
AKCHOMBI CTEpEOMETPUN U
IIEPBBIE CIEACTBHS U3 HUX

3 Henens

3 genena

https://resh.edu.ru

https://resh.edu.ru

10

AKCHOMBI CTEpEOMETPUHU U
MIEPBBIC CJICACTBHS M3 HUX.
CniocoObI 3a1aHuUs IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE.
O603HaueHus NPSIMBIX U
IUIOCKOCTEH

N3obpaxenue ceueHuit
MUpaMUIbl, Ky0a U TPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 X
pé6pa. N3obpaxkeHue
NepeceveHus NOTyICHHBIX
II0cKocTen. PackpamBanue
MOCTPOEHHBIX CEYCHUN Pa3HBIMU
I[BETAMH

3 Henens

4 yenens

https://resh.edu.ru

https://resh.edu.ru

11

N3o6pakenue ceueHuii
MUPaMU/IbI, Ky0a ¥ MPU3MBI,
KOTOPBIE MIPOXOJAT Yepe3 UX

4 Henens

https://resh.edu.ru




pé6pa. N3obpaxenue
TIepeCcevCHUs TIOTYyICHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CCYCHHUI Pa3HBIMU
[[BETAMH

12

13

14

15

N3o0paxenue ceueHuit
MUpaMU/Ibl, KyOa U MPU3MBI,
KOTOpPBIE TPOXOIST Yepe3 Ux
pébpa. U3obpaxenue
TepeceyeHus MOTyUYEeHHBIX
IIockocTel. PackpamuBanue
MTOCTPOCHHBIX CEYCHUHN Pa3HBIMU
LIBETaMH

N3obpaxenue ceueHni
NUpaMuIbl, Ky0a U MPU3MBI,
KOTOpBIE MPOXOAST Yepe3 ux
pé6pa. N3obpaxkeHue
NepeceueHus MOJTy4eHHBIX
IJI0CKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUEHUI Pa3HBIMU
1BETaMU

Meropn cieioB uisi HOCTPOEHHUS
CEYCHUU

Merop cieioB 1uisl HOCTPOEHUS
ceyeHnid. CBOMCTBA NepeceyeHni
NPSAMBIX U INIOCKOCTEN

4 genens

5 wenens

5 menens

5 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




16

17

Merop cieioB uisi HOCTPOEHUS
ceueHnil. CBOMCTBA MepeceyeHuit
MPSAMBIX U INTIOCKOCTEN

[Toctpoenue ceuenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha pEopax. Co3manue BBIHOCHBIX
YEPTEKEN U 3aIIUCh 1IaroB
MOCTPOCHUS

6 "Heens

6 Hemena

https://resh.edu.ru

https://resh.edu.ru

18

19

20

[TocTpoeHue ceuenuii B
nupamMu/ie, Kyoe o TpéM ToUKaM
Ha pEopax. Co3manne BEBIHOCHBIX
YEepTEKEH U 3aIuCh 11aroB
MTOCTPOCHHUS

[Toctpoenune ceyenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha péOopax. Cozanne BEIHOCHBIX
YEpTEKEN U 3aIUCh I1aroB
MOCTPOCHUS

ITocTpoeHue ceuenuii B
nupamue, Kyoe rmno TpéM Toukam
Ha p&opax. Co3naHne BEBIHOCHBIX
YEpTEKEHN U 3aMUCh 11aroB
MTOCTPOCHHUS

6 "Hemens

7 Henens

7 Henens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

21

[ToBTOpEHUE NITAHUMETPUN:
Teopema 0 IPONOPUUOHAIIBHBIX
orpeskax. [TomoOue
TPEYTrOJIbHUKOB

7 Henens

https://resh.edu.ru




22

[ToBTOpEHUE NITAHUMETPUU:
Teopema Menenas. Pacuetsl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pa3BuTHs
IJIAHUMETPUU U CTEPEOMETPUU

& Hemensa

https://resh.edu.ru

23

KonTpoabnasi padora Nel mo
Teme "' AKCHOMBI
crepeomerpuu. Cevyenus'"

8 Henensa

https://resh.edu.ru

24

25

B3aumHoe pacrionoxxeHue
MPSIMBIX B IPOCTPAHCTBE.
CxpemuBarommecs npsiMele.
[Ipu3HaKky CKpenMBarOIMMXCs

npsaMbIX. [lapannensHbie npsmbie

B IIPOCTPAHCTBEC

Teopema o CyliecTBOBaHUU U
€MHCTBEHHOCTH NPSAMOU
MapajuieIbHOM JaHHOM IPSIMOH,
MPOXOAIIEH YEPE3 TOUKY

MPOCTPAHCTBA U HE JIe)KaIleH Ha

JaHHOU npsiMol. Jlemma o
MepeceueHUH MapayieIbHbIX
MPSIMBIX TIOCKOCTHIO

& "Hemensa

9 Henens

https://resh.edu.ru

https://resh.edu.ru

26

[TapamnenbHOCTh TpEX NPSIMBIX.
Teopema 0 TPEX MapaLIENbHbBIX
npsMbIX. Teopema o
CKPELIMBAKOIIUXCS TPSIMBIX

9 Henens

https://resh.edu.ru




27

[TapamrenpbHOE TPOCKTHPOBAHHE.
OCHOBHBIE CBOWCTBA
MapajuIeIbHOTO TPOSKTUPOBAHHSL.
N3o0paxenune pa3HbIX GUTYp B
IapajuIeIbHON IPOECKIIUA

9 Henens

https://resh.edu.ru

28

[lenTpanpHas npoekuus. Yroiu ¢
COHAIPAaBJIECHHBIMU CTOPOHAMMU.
Yroa Mexay NpsMbIMU

10 Henens

https://resh.edu.ru

29

3amauu Ha IOKA3aTEeNbCTBO U
UCCIIeI0BaHUE, CBSI3AHHBIE C
PacCIOIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

10 uenens

https://resh.edu.ru

30

[TonsATHs: mapanaenbHOCTh
IIPSIMOM U IVIOCKOCTH B
npocrtpanctse. [I[puzHak
MapajyIeIbHOCTH NPSIMOM U
mrockocTu. CBoiicTBa
MapaJyIeIbHOCTH NPSIMOM U
IJIOCKOCTH

10 uenens

https://resh.edu.ru

31

32

I'eomeTpuueckue 3agaun Ha
BBIYUCJICHUE U JI0KA3aTeIbCTBO,
CBSI3aHHBIE C TAPAILIEIbHOCTBIO
MPSIMBIX ¥ TJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOASIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YePTEKE U

11 Henens

11 Henens

https://resh.edu.ru

https://resh.edu.ru




MapAJUICIIBHOTO APYTOU MPSAMOM.
Pacuér orHOmIEHN I

33

34

[TapannenbHast mpoeKIus,
MPUMEHEHHE JIJISI TIOCTPOCHHUSI
cedyeHui Kyba u
napauienenumnena. CoiicTBa
MapaiyIeNICIAIIC 1A ¥ TIPU3MBI
[TapannenbHbI€ MIOCKOCTH.
[Ipu3Haku napasienbHOCTH ABYX
ITOCKOCTEMN

11 uenens

12 Henens

https://resh.edu.ru

https://resh.edu.ru

35

36

37

38

Teopema o mapanieabHOCTH U
€MHCTBEHHOCTHU TJIOCKOCTH,
MPOXOAsAIIEH uepe3 TOUKY, He
MPUHAICKAILYIO JaHHOU
IJIOCKOCTH U CJIEJICTBUS U3 HEE
CaoiicTBa napauieabHbIX
MJIOCKOCTEH: 0 MapaijaeabHOCTH
MPSIMBIX TIEPECEUCHUsI TIPU
MepeceyeHuu AByX
MapajlyIeIbHbIX IIJIOCKOCTEN
TpPEThEN

KonTpoabnas padora Ne2 mo
Teme «IlapajieabHoOCTH
NPAMBIX H IUIOCKOCTEH B
NMPOCTPAHCTBE»

[ToBTOpenue: Teopema Iudaropa
Ha IUIOCKOCTHU

12 Henens

12 Henens

13 uenens

13 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

13 uenens

https://resh.edu.ru

40

CaoiicTBa Ky0a u
MPSIMOYTOJILHOTO
napasuiesenumeaa

14 uenens

https://resh.edu.ru

41

42

43

44

Brruncnenue AMH OTPE3KOB B
KyOe 1 MPsIMOYTOJIbHOM
napaJuiesienurene

[leprieHIUKYIAPHOCTD IPAMOM U
miockoctu. [lpusnak
MEPIEHIUKYIAPHOCTH IPSIMOU U
IJIOCKOCTH

[leprieHIUKYIAPHOCTD MPSAMOM 1
miockoctu. [lpusnak
MEPIEHAUKYISIPHOCTH IPSIMOU U
IJI0CKOCTH

Teopema 0 CyniecTBOBaHHH U
€MHCTBEHHOCTH MPSIMOMU,
MPOXOISIICH YEPE3 TOUKY
MPOCTPAHCTBA U
MEPIIEHANKYJIISIPHON K IIJIOCKOCTH

14 uenens

14 uenens

15 uenens

15 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

45

46

47

[ImockocTy ¥ NepHeHaUKYIIpHBIE
VM MpsIMbIE B MHOTOTPaHHHUKAX

[InockocTy ¥ nepneHaAuKyIsIpHbIE
VM IIpsIMbIE B MHOTOTPaHHHUKAX

IleprieHAUKYIIIp U HAKJIOHHAS.

15 nenens

16 uenens

16 uenens

https://resh.edu.ru
https://resh.edu.ru

https://resh.edu.ru




[TocTpoeHue nepreHIUKYIsIpa U3
TOYKH Ha MPSMYIO

48

[leprienAMKYISp U HAKIOHHASL.
[TocTpoenne nepneHauKyIsIpa u3
TOUYKH Ha MPSAMYIO

16 uenens

https://resh.edu.ru

49

50

Teopema o Tpéx
NepHeHAuKysIpax (mpsmas u
oOpatHast)

Teopema o Tpéx
NEepHeHAuKyIsIpax (mpsmast u
oOpatHast)

17 uenens

17 uenens

https://resh.edu.ru

https://resh.edu.ru

51

52

VYron MCIKAY CKPCIHIMBAIOIUMUCA
IMPpsAMBbIMHU

[Tonck neprneHANKyISIpHBIX
MPSIMBIX C IIOMOLIBIO
MEPIEHANKYJISPHBIX INTIOCKOCTEN

17 venens

18 uenens

https://resh.edu.ru

https://resh.edu.ru

53

54

55

OpToroHaiabHOE MPOEKTUPOBAHUE

[TocTpoenue ceuenuit kyoa,
IIPU3MBI, IPAaBUIBHON MHPaAMUIBbI
C TOMONIBIO OPTOTOHAJBHOM
MPOEKINH

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, IPABUIBHONW MUPaMUIbI
C MIOMOIIBIO OPTOTOHAJIBHOMN
MPOEKINH

18 Henens

18 uenens

19 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




56

CummeTpusi B IPOCTPAHCTBE
OTHOCUTEJIBHO IJIOCKOCTH.
IInmockocTy cuMMeTpuii B
MHOTOTPAHHUKAX

19 uenens

https://resh.edu.ru

57

58

[Ipu3Hak nepneHAuKyJIIpHOCTH
IIPSIMOM M IUIOCKOCTH KaK
CJIEICTBUE CUMMETPUN
[IpaBHIIBHBIE MHOTOTPAHHUKH.

Pacuér paccrosHuid OT TOUKH 10
IUIOCKOCTH

19 uenens

20 Henend

https://resh.edu.ru

https://resh.edu.ru

59

[IpaBuUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHMi1 OT TOUKHU 10
MJI0CKOCTH

20 Henens

https://resh.edu.ru

60

Croco0OsI OITyCTUTH
MePIEHIUKYISPBl: CAMMETPUS,
CIBHI TOYKH MO MapajieIbHON
MpSAMOM

20 Henensd

https://resh.edu.ru

61

62

CnBur no HenapamieabHON
MPSIMOM, U3BMEHEHUE PACCTOSTHUMI

KoutpoabHas pabora Ne3 no

Teme "'[lepneHAUKYJISIPHOCTD
NPSAMBIX H IUIOCKOCTEl"

21 Henens

21 Henens

https://resh.edu.ru

https://resh.edu.ru

63

[ToBTOpEHME: yroa Mexay
MPSIMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPUS B IIPOU3BOJIILHOM
TPEYTrOJIbHUKE, TEOPEMA

21 nHenens

https://resh.edu.ru




64

65

KOCHHYCOB

[ToBTOpEHUE: yrom MexIy
CKPEIIUBAIOIIMMHUCS MPSIMBIMU B
MIPOCTPAHCTBE

['eomeTprueckrne METOBI
BBIUHCIICHUS yTJIa MKy
MPsIMBIMA B MHOTOT'paHHUKaX

22 "Henend

22 Henens

https://resh.edu.ru

https://resh.edu.ru

66

JIByrpannbiii yroi. CBOKWCTBO
JIMHEMHBIX YIJI0B JBYTPAHHOIO
yria

22 "Henensd

https://resh.edu.ru

67

68

[leprieHAUKYISIpPHBIE TUIOCKOCTH.
CBoiicTBa B3aUMHO
NEPHEeHIUKYISPHBIX NTIOCKOCTEH

[Ipu3Hak nepneHIUKyIIPHOCTH
IUIOCKOCTEM; TeOpeMa O MPSIMO
IepeceyeHus AByX MIOCKOCTEN
MePIEHIUKYISPHBIX TPEThen
MJIOCKOCTH

23 "Henend

23 "Henend

https://resh.edu.ru

https://resh.edu.ru

69

70

[IpsamoyronbHbIN
napajuieNienumnen; Kyo;
U3MEPEHUS, CBOMCTBA
MPSAMOYTOJIBHOTO
napajuiesienuIesa

Teopema o quaronanu
MPSAMOYTOJIBHOTO
rapajiesenureaa u CIeACTBUE U3

23 Henens

24 genend

https://resh.edu.ru

https://resh.edu.ru




71

Heé

CrepeoMeTpuieCcKUE U
MIPUKJIaIHbIE 33724, CBSA3aHHbIC
CO B3aMMHBIM PACIIOIOKEHUEM
MPSIMBIX U TNIOCKOCTH

24 genend

https://resh.edu.ru

72

HOBTOpeHI/IeI CKPCHIMBAIOIIUCCA
IIPAMBIC, ITaPaAJIJICIIBHBIC
IIJIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHKax

24 genend

https://resh.edu.ru

73

74

[Tapa mapajuieNIbHBIX TIOCKOCTEN
Ha CKPEUIMBAIOIINXCS PSMBIX,
paccTosiHUE MEXIY
CKPELIMBAIOIIUMUCA MPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccTostHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TUIOCKOCTH

25 "Henend

25 "Henend

https://resh.edu.ru

https://resh.edu.ru

75

Brruucnenue paccTosHUN MEXKTY
CKPEIIMBAIOIIMMHUCS MPSIMBIMU C
MOMOIIBIO TIEPIIEHIUKYIIAPHOMN
IUIOCKOCTH

25 Henens

https://resh.edu.ru

76

TpéxrpanHslil yroi, HEpaBEHCTBA
JUISl TPEXTPAHHBIX YTJIOB.
Teopema I[Tudaropa, Teopemsl
KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

26 Henend

https://resh.edu.ru




77

78

DneMeHTHI chepruIeCcKOM
TCOMETPHUH: T€0IC3UNICCKUC
JIAHUH HA 3eMIIe

KonTpoabnasi padora Ned no
Teme "Yribl M paccTosiHuA"

26 "Henensd

26 Henensd

https://resh.edu.ru

https://resh.edu.ru

79

CucremaTtuzanus 3HaHUHI
"MHOrorpaHHUK U €ro 3JeMEHTHI"

27 "genend

https://resh.edu.ru

80

81

82

83

84

[Tupamuga. Bunasl nupamu,.
[IpaBunbHas nupamuaa

[Ipusma. IIpssmast n HaKJIOHHAA
npusMel. [IpaBuibpHas npusma

[Ipssmoii mapannenenurnen,
MPSIMOYTOJIbHBIN
napasuienenumnen, Kyo

Brimykiibie MHOTOTpaHHUKH.
Teopema Ditnepa

Brinmykiible MHOTOTpaHHUKH.
Teopema Diinepa. [IpaBunbHbIE U
MOJTYTIPaBUIIbHbBIC
MHOT'OTPaHHUKH

27 uenens

27 "Henend

28 "Henensd

28 "Henend

28 Hemens

https://resh.edu.ru
https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

85

KounrpoJsbHas padora NeS no
Teme "MHororpanuukn'

29 Henens

https://resh.edu.ru

86

87

IlonsiTHE BEKTOpA HA INIOCKOCTH U
B IIPOCTPAHCTBE

CyMMa BEKTOPOB

29 Henend

29 "Henend

https://resh.edu.ru

https://resh.edu.ru




38 Pa3sHOCTb BEKTOPOB 30 Henens https://resh.edu.ru
89 [IpaBmIo MapasIeNenumnena 30 Henens https://resh.edu.ru
) VMHOKEHHE BEKTOPA HA HHCIIO 30 Hepens https://resh.edu.ru
Pasnoxenue BekTopa mo 6asucy 31 Henens https://resh.edu.ru
91 TpEX BEKTOPOB, HE JIIKAIIUX B
OJIHOM TJIOCKOCTH
92 CKaNSpHOE MPOU3BEEHIE 31 mepens https://resh.edu.ru
03 Beruucnenne yriia Mexmy 31 mepenst https://resh.edu.ru
BEKTOpPAMH B MIPOCTPAHCTBE
94 TpocTeiitiue 3a1a4i ¢ BEKTOPAMH 32 Henens https://resh.edu.ru
95 [TpocTeiinue 3a1a4u ¢ BEKTOpaMU 32 menens https://resh.edu.ru
96 [TpocTeiinue 3a1auu ¢ BEKTOpaMU 32 nenens https://resh.edu.ru
97 IIpocTeiinme 3a1a4u ¢ BEKTOPaMH 33 nenens https://resh.edu.ru
08 O06001IeHE ¥ CHCTEMATU3ALIHS 33 Henens https://resh.edu.ru
3HAHUM
99 O0o00IIeHNE U CHCTEMATU3AIHS 33 menpens https://resh.edu.ru
3HAHUU
HToroBasi KOHTpoJILHasi padoTa 34 nenens https://resh.edu.ru
100 P
Ne6
HToroBasi KOHTpoJILHasi padoTa 34 nenens https://resh.edu.ru
101 P

Ne6




102 O00011IEHIE U cCUCTEMATH3AIIUSI

3HaHUU

34 wuenens https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I1IO
[TPOTPAMME

102

Temarnueckoe niianuposanue 11 kiace

HaumeHoBaHue pa3aesioB U TeM

Ne n/mm
NPOrpamMMbl
1 AHanuTu4ecKas reoMeTpus
) [ToBTOpenue, 0600IIEHUE U
cUCTeMaTHh3aIus 3HAHUHA
3 O0bEM MHOTOTpaHHHKA

Tena BpateHus

5 [Tnomany moBEpXHOCTH U OOBEMBI

KoJsnyecTBO 4acoB

Bcero

15

15

17
24

KoHTpoJubHbIe
padoThI

DJIeKTPOHHBbIE (HU(PPOBHIE)
o0pa3oBaTte/ibHbIE PeCypPChI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KpPYTJIBIX TEll

JIBUOKEHHUS 5 1 https://resh.edu.ru

iii?::;:ﬂiiﬁf;ﬁ? 1 17 2 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I1O 102 8
[TPOIT'PAMME

I'pa¢guk xonTpOaABHBIX Ppador 11 kaacc.
Ne | Ilmanupyemas dopma KOHTPOJIA Tema
naTa
(mepuon)
1 S Henens KontponbHas padora Nel AHanuTuyeckas reoMeTpust

2 10 nenens Kontponbsnas pabora No2 IToBTOpEHME: MHOIOTPAaHHUKH, CEYEHUSI MHOI'OTPAaHHUKOB
3 16 Henens KontponbHas pabora Ne3 O0BEM MHOTOTpaHHUKA
4 24 nenens Kontponbshas padorta N4 Tena u NOBEpXHOCTH BpaICHUS



https://resh.edu.ru/
https://resh.edu.ru/

27 wenens

KontponpHas padora Ne5

[Tnomaau moBepXHOCTH U 0O0BEMBI KPYTIIBIX Tel

29 "Henensa

KonTponsnas padora Neb

Bexkrops!l B mpocTpaHcTBe

31 "Henens

KontponpHas paborta Ne7

HToroBas KOHTpOIbHAs paboTa




IHoypouHoe miianupoBanue 11 KIIACC

Kosau4vecTBO 4acon Ilnanupyemasi DJIeKTPOHHBbIE
Ne nara/pakTudyeckass UHPpPOBLIE
n/n Tema ypoxa Bcero Kontpoabusre aarTa ¥ oﬁil;osaTeanme
padoThI pecypes:
[ToBTOpEHME TEMBI 1 Hemens
1 "KoopauHaTel BEKTOpa Ha 1 https://resh.edu.ru
IJIOCKOCTH M B MPOCTPaHCTBE"
) [ToBTopenue TeMsl "CrasipHOE 1 1 Henens https://resh.edu.ru
MIPOU3BEICHUE BEKTOPORB"
[ToBTOpEHHE TEMBI 1 Henens https://resh.edu.ru
3 "Brruncnenue yriia Mexmay 1
BEKTOPaMHM B IIPOCTPaHCTBE"
[ToBTOpeHue TeMbl "YpaBHEHUE 2 Henest https://resh.edu.ru
4 MIPSIMOM, MPOXOAIIEH uepe3 ABe 1
TOYKH"
YpaBHEHHE MITOCKOCTH, 2 Henens https://resh.edu.ru
5 HOpPMaJlb, YPaBHEHHE TJIOCKOCTH 1
B OTpe3Kax
YpaBHEHHE MITOCKOCTH, 2 Henens https://resh.edu.ru
6 HOpMaJib, YpaBHEHUE TUIOCKOCTH 1
B OTpe3Kax
7 BeKTOPHOE MPOM3BEICHHE 1 3 Henmens https://resh.edu.ru
g JluHeliHble HEPABEHCTBA, 1 3 Henens https://resh.edu.ru
JMHEIHOE TPOrPaMMHUPOBAHUE




JIuHeliHble HEpaBEHCTBA,
JMHEWHOE TPOTrpaMMHUPOBAHHE

3 Henens

https://resh.edu.ru

10

AHanuTH4yeckue MCTOAbI

pacuéra yria Mexay npsMbIMU B

MHOT'OI'paHHHUKaXx

4 uenens

https://resh.edu.ru

11

AHaJIUTHYECKHE METOIbI
pacuéra yria Mexmay
MJIOCKOCTSIMU B
MHOTOTPaHHUKAX

4 uenens

https://resh.edu.ru

12

dopmyna pacCTOSTHUS OT TOUKH
JI0 MJIOCKOCTH B KOOPJIMHATAX

4 gyenens

https://resh.edu.ru

13

14

Haxoxnenue pacCTOSsHUM OT
TOYKH JI0 IJIOCKOCTH B KyOe

HaxoxneHnue paccTossHUI OT
TOYKH JI0 TNIOCKOCTH B
IIPaBUJILHON TUpaMuUIe

5 wenens

5 Henena

https://resh.edu.ru

https://resh.edu.ru

15

KonrtpoJubHas padora Nel mo
TeMe «KAHAJIUTHYECKAA
reoMeTpusi»

5 Henens

https://resh.edu.ru

16

CeueHrsi MHOTOTPAHHUKOB:
CTaHJapPTHBIE MHOTOTPAHHUKHU

6 Hexens

https://resh.edu.ru

17

18

CedeHnsi MHOTOTPAaHHUKOB:
METOJ] CJIEIOB
CedeHns MHOTOTPAaHHUKOB:

CTAaHAAaPTHBIC IIJIOCKOCTH,
NEPECCUCHUA ITPAMBIX U

6 Hemens

6 Hemens

https://resh.edu.ru

https://resh.edu.ru




19

20

21

22

IJIOCKOCTEN

HapaJ'IJ'IGJ'IBHLIe IIPpAMBIC U
IIJIOCKOCTHU: ITapaJlJICIIbHBIC
CCUCHUA

[TapamienbHbIe TIPSIMBIE U
TIOCKOCTH: PACUYET OTHOLICHUH

HapannenLHLIe IIpAMBIC U
IIJIOCKOCTHU: YIJIBI MCKOY
CKpCIIMBAIOIUMHUCS ITPAMBIMHU

[lepneHauKyIpHBIE NPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE I1aphl
NEPIEHIUKYIISAPHBIX IIJIOCKOCTEN
U IPSIMBIX, CHMMETPUH
MHOT'OTPaHHUKOB

7 Henens

7 Henens

7 Henens

8 Henensa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

23

24

[leprieHIUKyJIApHBIE IPSMBIE U
IJIOCKOCTH: TEOpEMa O TPeX
NEePIEHIUKYIApax
[lepneHauKyIspHBIE NPSIMBIE U
IJIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOTOTpaHHUKAaxX

8 Henes

8 Henmensa

https://resh.edu.ru

https://resh.edu.ru

25

26

[ToBTOpeHue: miomann
MHOTOYTOJIbHUKOB, (hOPMYJIbI
JUTSI TLTOTNAJEH, COOOpaKeHMs
moao0us

IToBTOpEHue: muomanu
MHOTOYT'OJIbHUKOB, (hOPMYJIbI

9 Henens

9 Henens

https://resh.edu.ru

https://resh.edu.ru




JUTSL TTOINAEH, COOOpaKeHUS
moxoous

27

[ToBTOpEeHME: TIIOMIAIN
MHOTOYTOJIbHUKOB, (hOPMYJIbI
JUTS TUTOIIAZIEH, COOOpaskeHUs
11o100us

9 Henens

https://resh.edu.ru

28

I momtanu ceuenmii
MHOTOTPaHHUKOB: TUIOIIATN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs TOA00US

10 uenens

https://resh.edu.ru

29

30

31

[Imomany ceuennit
MHOTOTPAaHHUKOB: TIIOMIATH
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpakeHUs TOA00US

KontpoabHas padora Ne2 no
Teme "'IloBTOpEeHUE:
MHOTOTPAHHUKH, CEYEHUSI
MHOTOTPpAHHUKOB"

O6BEM Tena. O6bem
PSIMOYTOJILHOTO
napajuienenuresia

10 uenens

10 uenens

11 menens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

32

33

3agaun 00 yaBOeHHHU Ky0a, O
KBaJpatype Kyoa; 0 TPUCEKIIUU
yria

CrepeoMeTpuyeckue 3a1auu,
CBsI3aHHBIC C 00BEMOM

11 nenens

11 Henensa

https://resh.edu.ru

https://resh.edu.ru




MMpAMOYI'OJIBHOT'O
ImapajICJICIIUIIC 1a

34

[TpuknaaHbIe 3a1a491, CBI3aHHBIC
C BEIYHCIICHHEM 00BEMa
PSIMOYTOJILHOTO
napaJiiesieIuIie 1a

12 uenens

https://resh.edu.ru

35

36

O0BEM psAIMOI TPU3MBI

CrepeomeTpruyecKre 3aauu,
CBSI3aHHBIE C BBIYHCIICHUEM
00BEMOB MPSIMON TTPU3MBI

12 uenens

12 Henens

https://resh.edu.ru

https://resh.edu.ru

37

38

39

[IpuxiagHbie 3a1a4u, CBSI3aHHbBIE
¢ 00BEMOM MPSAMOI MPU3MBI

Brrancienne 006EMOB TEI C
IIOMOIIBIO OIPEAECITEHHOTO
uHTerpana. O0bEM HaKJIOHHOMN
TIPU3MBI

Brrancnenne 00bEMOB TEI C
IIOMOIIBIO OIPEAECTIEHHOTO
uHTerpana. O0bEM nMupaMu/ bl

13 uenens

13 uenens

13 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

40

dopmyna 00bEMa MUPAMUIBI.
OTtHotreHne 00beMOB TUPAMM /T
C 00IUM YyTIIOM

14 uenens

https://resh.edu.ru

41

dopmyna o0bEMa MHPAMU/TBI.
OTtHoteHne 00beMOB TUPAMHU /T
¢ 00IIUM YTJIOM

14 Henens

https://resh.edu.ru




42

43

CrepeomeTpuyeckue 3a1auu,
CBs3aHHbBIE ¢ 00BEMaMU
HAKJIOHHOHM IIPU3MBI
CrepeoMeTpuyecKue 3a1a4u,
CBs3aHHbBIE ¢ 00BEMaMU

U PaMUJIbI

14 uenens

15 Henens

https://resh.edu.ru

https://resh.edu.ru

44

[IpukagHble 3a1a4u IO TEME
"OO0BEMBI TEH", CBSI3aHHEIC C
00BEMOM HAKJIIOHHOM MPU3MBI

15 uenens

https://resh.edu.ru

45

46

[TpuknagHble 3a1a4u 110 TEME
"OO0BEMBI TEH", CBSI3aHHEIC C
00BEMOM MHUPAMU/IBI
[Tpumenenne 0ObEMOB.

Brruucnenue PaCCTOAHUA 10
IIJIOCKOCTH

15 uenens

16 uenens

https://resh.edu.ru

https://resh.edu.ru

47

KontpoabHnas pabora Ne3 no
Teme "O0béM
MHOIOrpaHHHUKa"

16 uenens

https://resh.edu.ru

48

49

50

[unnHapudeckas MOBEPXHOCTb,
00pasyroye MIIHHAPUIECKON
IIOBEPXHOCTH

Mumnaap. [psamon kpyrosou
uuireap. [momans
MIOBEPXHOCTH LUJIMHpPA
KoHnueckass nOBEpXHOCTb,
00pa3ynme KOHUYECKOn

16 Henens

17 uenens

17 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




51

52

noBepxHocTH. Konyc

Ceuenue KOHYCa INIOCKOCTBIO,
HapaHHeJIBHOfI IIIIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N300pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB

17 uenens

18 Henmens

https://resh.edu.ru

https://resh.edu.ru

53

54

55

[Tnomanb 60KOBOI MOBEPXHOCTH
Y TIOJIHOW ITOBEPXHOCTHU KOHYCA

[Tnouaas OOKOBOM MOBEPXHOCTH
¥l TIOJTHOH TIOBEPXHOCTH KOHYCa

CrepeoMerpuyeckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIUUCIICHUE,
MMOCTPOEHUEM CEYEHUI
LWJIMHIPA, KOHYyCa

18 uenens

18 uenens

19 Henens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

56

CrepeomeTpruuecKue 3aJauu Ha
JTI0Ka3aTeIbCTBO U BHIYHCIICHUE,
MIOCTPOEHUEM CEYEHUI
UJIUHIpPA, KOHYCa

19 Henens

https://resh.edu.ru

57

IIpuknagHeie 3a1a4u, CBSI3aHHBIE
C HWJIMHAPOM

19 Henens

https://resh.edu.ru

58

59

[IpuknagHblie 3a1a4n, CBA3aHHbBIC
C HWJIMHAPOM

Cdepa u map

20 genensd

20 genensd

https://resh.edu.ru

https://resh.edu.ru

60

[Tepeceuenue cdepsl u mapa c

20 Henens

https://resh.edu.ru




61

62

iockocThio. Kacanue mapa u
cdepsl IOCKOCThI0. By
n300pakeHue 1mapa

[lepecedenue cdepsr u mapa ¢
iockocThio. Kacanue mapa u
chepsl iockocThio. Bua u
n300pakeHue 1mapa

VYpasuenue cdepsl. [Tnomans
chepsl u e€ yacteit

21 venens

21 venmens

https://resh.edu.ru

https://resh.edu.ru

63

Cummetpusi chepsl U mapa

21 "venensd

https://resh.edu.ru

64

65

CrepeoMerpuyeckue 3aauu Ha
JIOKA3aTeJIbCTBO Y BHIYHCIICHUE,
CBsI3aHHBIE CO cPepoil U mapom,
MMOCTPOEHUEM UX CEUEHUI
IIJIOCKOCTBIO

CrepeomeTpruyecKue 3aja4u Ha
JTI0OKa3aTeJIbCTBO U BBIUUCIICHUE,
CBsA3aHHbIE CO cPepoil U mapoM,
MOCTPOEHUEM UX CEUEHUI
IJIOCKOCTBIO

22 "Henensd

22 Henens

https://resh.edu.ru

https://resh.edu.ru

66

67

[IpuknaaHbpie 3a7a4n, CBSI3aHHBIC
co cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTDH Ha
TUTOCKOCTH, BBIYUCIICHHUS B
OKPYXXHOCTH, CTAaHJIAPTHHIC
noaoous

22 "Henens

23 "Henend

https://resh.edu.ru

https://resh.edu.ru




68

Paznuunbie KOM6I/IHaI_[I/II/I TCJI
BpalliICHUA U MHOTOI'PaHHUKOB

23 "Henend

https://resh.edu.ru

69

70

71

72

73

74

75

76

3amaun o teme "Tena u
MOBEPXHOCTH BpAICHUS "

3amauu o Teme "Tena u
MMOBEPXHOCTH BpamieHus "

KonrtpoJsbHnas padora Ne4 no
Teme ""Tesia M MOBEPXHOCTH
BpamieHus"

O6BéM nunuHapa. Teopema 00
00BEME MPSIMOTO IMIIMHAPA

Brrunciieaue 00EMOB TET C
MTOMOIIBIO OTIPEACIEHHOTO
uHTerpana. O6bpEM KoHyca

[Tmomanu GOKOBOM M ITOJTHOM
MMOBEPXHOCTH KOHYyCa

CrepeomeTpruuecKue 3aJ1auu,
CBSI3aHHBIE C BEIYHCIICHHEM
00BbEMOB IIIIMH]IPA, KOHYCA
[IpuknagHelie 3a1a4u MO TEME

"OO0BEMBI U IUIOIIAAN
oBepxHocTen Ten"

23 "Henend

24 genens

24 genend

24 genend

25 "Henend

25 "Henend

25 Henens

26 "Henensd

https://resh.edu.ru
https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 06 0oOBEME
mapa. [nomane chepsi.
CrepeomeTpuyeckue 3aauu,

26 Henend

https://resh.edu.ru




78

CBSI3aHHBIC C BBIUHCICHUEM
00BEMOB 111apa, MapoBOro
CErMEHTa U IIApOBOr0 CEKTOpa

[IpuknagHelie 3a1a4u MO TEME
"OO0BEMEBI TEN", CBA3aHHBIE C
00BEMOM I1apa U TIIOMIABIO
chepbl. COOTHOIICHUS MEXTY
IJIOMIA MU TTOBEPXHOCTEH 1
00BEMaMHU TOTO0HBIX TENI

26 Henensd

https://resh.edu.ru

79

80

ITomoOHbBIC TEa B
IIpOCTpaHCTBE. MI3MeHeHne
00béMa mpu 1mog00uH.
CrepeomeTpruyecKre 3aauu,
CBSI3aHHBIC C BEIYHUCIICHUEM
00BEMOB T€JI U TUIOLIAIECH
MMOBEPXHOCTEM

KonTtpoabHas padora Ne5 no
TeMe "'Ilomanu noBepxHocTH
1 00bEMBI KPYIJIBIX Tea"

27 "Henend

27 "Henend

https://resh.edu.ru

https://resh.edu.ru

81

JIBM>KEHUsI TPOCTpAHCTBA.
Otobpaxxenus. [BrxeHus u
paBeHCTBO puryp. O0mue
CBOMCTBA IABUKCHUN

27 "Henens

https://resh.edu.ru

82

Buasl iBrkeHUN:
IapajuiebHbIN NIEPEHOC,
LIEHTpaJbHasl CUMMETPUS,
3epKaJbHAst CHMMETPHS,

28 "Henensd

https://resh.edu.ru




83

MOBOPOT BOKPYT MPSIMOi

[IpeobpazoBanus mogo0Ous.
[Ipsimas u chepa Diinepa

28 "Henend

https://resh.edu.ru

84

85

reOMeTpI/ILIeCKI/Ie 3aJa4n Ha
IMPUMCHCHUC IBUKCHUS

KonTpoasHnasi padora Ne6 mo
Teme "BekTopsl B
npocrpancrse'

28 "Henend

29 Henens

https://resh.edu.ru

https://resh.edu.ru

86

O6o6maromiee mopropenue 11
MOHATUI U METOJIOB Kypca
reometpun 10—-11 knaccos,
CUCTeMaTH3aIus 3HAHUIA:
"[TapannenbHOCTh NPAMBIX U
IJIOCKOCTEH B MpocTpaHcTre"

29 Henens

https://resh.edu.ru

87

88

89

O6o6maromiee nmoropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10-11 xmaccos,
cucTeMaTHu3allus 3HaHUM:
"BekTopsl B npocTpaHcTBE"

O6o6maroniee noropenue 11
MOHATUN U METOJIOB Kypca
reometpun 10-11 knaccos,
cUCTeMaTH3alus 3HAHUA:
"BekTopsl B npocTpaHcTBE"

Ob6o6maromiee mosropenue 11
MOHATUN U METOJIOB Kypca

29 Henens

30 uenens

30 Henensa

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru




90

reometpuu 10-11 knaccos,
CUCTeMaTH3alus 3HAHUIA:
"O0beM MHOTOTpaHHHKA"

O6o6maromiee nopropenue 11
MOHSITHI U METO/IOB Kypca
reomeTpun 10-11 knaccos,
cucTeMaTHu3alus 3HaHW:
"O06beM MHOTOTpaHHHKA"

30 uenens

https://resh.edu.ru

91

92

93

O6o6maromiee mopropenue 11
MOHATUN U METOJIOB Kypca
reometrpun 10—-11 knaccos,
CUCTeMaTH3aIusl 3HAHUIA:
"[Lnomaaym moBEpXHOCTH U
00BEMBI KPYTIIBIX TE"

O6o6maromiee nmoropenue 11
MOHATHUN U METOJOB Kypca
reometrpun 10—-11 knaccos,
cucTeMaTHu3allus 3HaHUM:
"ILnomaau moBEpXHOCTH U
00BEMBI KpYTJIBIX TEN"

HToroBasi KOHTpPOJIbHASA
padora Ne7

31 uenens

31 Henens

31 uenens

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

94

HTorosasi KOHTpoOIbLHASA
padora Ne7

32 Henens

https://resh.edu.ru

95

[ToBTOpeHue, 0600IIEHUE U
cUcTeMaTu3anus 3HaHUU

32 Henens

https://resh.edu.ru




96

Ucrtopus pazButus
CTEPEOMETPHUH KaK HAYKHU U €€
POJIb B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

32 "enens

https://resh.edu.ru

97

98

Hcropus pasBuTHs
CTEpEOMETPUH KAK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTMI

Hcropus pasButHs
CTEPEOMETPHUH KaK HAYKHU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

33 uenens

33 uenens

https://resh.edu.ru

https://resh.edu.ru

99

100

Hctopus pazsutus
CTEpEOMETPUM KAK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BuTHs
CTEpPEOMETPUM KaK HAyKU U €€
pOJb B Pa3BUTHUU COBPEMEHHBIX
MH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTHI

33 Henens

34 uenens

https://resh.edu.ru

https://resh.edu.ru

101

Hcropus pasBuTHs
CTEpEOMETPUH KAK HAYKHU U €€

34 genens

https://resh.edu.ru




pOJIb B Pa3BUTHHU COBPEMEHHBIX
MH)XEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBuTHs
CTEpEOMETPHUHU KaK HayKu U €€

34 wenens

https://resh.edu.ru

102 pOJIb B pa3BUTHHU COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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