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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBnsieTCs OJAHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpPEAHEro OOLIETro
oOpa3oBaHHs, TakK Kak oOecleuynBaeT BO3MOXXHOCTh W3yYCHHS JUCIUTLINH
€CTECTBCHHO-HAYYHOM HAIPABIEHHOCTH W NPEAMETOB TyMaHUTAPHOIO LHKJIA.
[TockonbKy JOrMYecKOoe MbIIUICHHE, popMUpYyEeMOe MPU H3YYEHUH OOYYarOIIMMUCS
MOHATUMHBIX OCHOB I'€OMETPHUH, IIPU JOKA3ATEIBCTBE TEOPEM U IMOCTPOEHUN LETTOYKH
JIOTUYECKUX YTBEPKICHUN NPU PELIEHUH T'€OMETPUUYECKUX 3a/1a4, YMEHUE BbIJIBUTATh
U OIpOBEprarb THUIIOTE3bl HETMOCPEICTBEHHO HCIIOIB3YIOTCA IIPU PEIICHUU 3ajad
€CTECTBEHHO-HAYYHOT'0 IIUKJIa, B YaCTHOCTU (PM3MYECKUX 3a]au.

Lens ocBoeHusi mporpaMMbl yuyeOHOro kypca «l'eomeTpusi» Ha yriayOa€HHOM
YpOBHE — pa3BUTHE HWHIUBUAYaIbHBIX CIOCOOHOCTEH OOYYarOmMXCs MPH H3yYEeHUHU
reOMETPHUH, KaK COCTaBIISIONICH MpeMeTHOM obnactu «MaTtemaTuka u nHpOpMaTUKA
yepe3 obOecrieueHne BO3MOKHOCTH MPUOOPETEHUSI U UCTIONb30BaHus Oosiee TiyOOKHX
F€OMETPUYECKUX 3HAHUMU U JEeHCTBUH, CIEU(PUIHBIX TEOMETPUHU, 1 HEOOXOIUMBIX JIJIsI
YCHEmHOro mpodeccuoHaqTbHOr0 00pa30oBaHMUs, CBA3aHHOTO C HCHOJIB30BaHUEM
MATEMAaTHKH.

[IpuopuTeTHBIMU 3a7ayaMu  Kypca TE€OMETpUU Ha yriayOJEéHHOM YpOBHE,
PaCIIMPSAIONIMMH M YCUIUBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIupeHue NPEACTABICHUS O T€OMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpPbhl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpoBaHUe TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEMIIMX MAaTEMATHYECKUX MOJEIIAX, MO3BOJSAIOIINX ONKMCHIBATh U U3y4aTh Pa3HbIC
ABJICHUS OKPYXKAlOIIEro MHUpa, 3HAHUE NOHATUHWHOIO anmapara II0 pasfelny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoBaHUE YMEHHUS BJIaJ€Th OCHOBHBIMU MOHATUSIMU O MPOCTPAHCTBEHHBIX
¢urypax M UX OCHOBHBIMH CBOMCTBaMHM, 3HAHHE TeopeM, (POpMyl U YMEHHE HUX
MPUMEHSTh, YMEHUSI JOKa3blBaThb TEOPEMbI M HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI
pelIeHus 3a1aY;

dbopMHpoBaHHE YMEHHUSI pAclO3HABaTh Ha YEPTEKaX, MOJEISAX U B PEaTbHOM
MHpE MHOTOTPAHHHKH U TE€JIa BPALLEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJENH;

dbopMupoBaHHEe TIOHMMAaHHS BO3MOXXHOCTH AaKCHOMAaTHYECKOTO IOCTPOCHHS
MaTeMaTUYECKUX TeOopud, (HOPMUPOBAHHE TMOHMMAHUS POJIM AKCUOMATHKU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHHEe YMEHHUS BIAJE€Th METOAAMM JIOKa3aTelIbCTB U aJITOPUTMOB
pELICHUsI, YMEHUSI UX MPUMEHSATH, IMTPOBOJINUTH JOKA3aTEIbHBIE PACCYXKIACHUS B XOIE
pELICHUsI CTEPEOMETPUUYECKHUX 3aJad M 3a4a4 C [PAKTHUYECKUM COJCPKAHUEM,
dbopMHpoBaHUEe MPECTABICHUS O HEOOXOJUMOCTH JOKA3aTeIbCTB MPpU 0OOCHOBAaHUU
MAaTEMATHYECKUX YTBEPKACHUW W PO AKCMOMATHUKH B IMPOBEACHUU JETYKTHUBHBIX
pacCyKJIeHUN;



pa3BUTHE W  COBEPUICHCTBOBAHWE  MHTEIUIEKTyalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEM 00ydYaromuxcs, IMO3HABATEIbHOW AaKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, UHTEPECca K U3yUEHHUIO T€OMETPUU;

dopmupoBaHre (PYHKIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHUH:
YMEHHsI paclo3HaBaTh MpPOSBIEHUS TIE€OMETPUUYECKHX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJbHBIX >KMU3HEHHBIX CUTYyalUsX WU IMPU HU3YUYECHUH JAPYrUX
y4eOHbIX  NIPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HWCCIAEAOBaHUS IOCTPOEHHBIX MOJEIIEH,
WHTEPIPETALNN [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEp>KATEIbHBIMU JUHUSAMU yueOHOTO Kypca «I'eomeTrpusi» B 10—
11 xnaccax sBnstoTcs: «IIpsMble U MIIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKNY,
«Tema Bpamenus», «BekTopel M KOOpPAMHATBI B NPOCTPAHCTBE», «JIBH)KEHUS B
IIPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAaHTHBIMH T€OMETPUHU Ha yTriyOnEéHHOM ypoBHEe 00yueHus B 10—11
KJIaCCaX, OTHOCHUTCS KO BCEM COJIEpKAaTEJIbHBIM JIMHUAM Yy4eOHOro Kypca, a
(dbopMupoOBaHUE JOTHUYECKUX YMEHHI pacrpeneisieTcst He TOJIbKO MO COoAepKaTeIbHbIM
JUHUSM, HO U 10 Tojgam oOyuenus. CopepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHbIM  pe3yibTaTaM  ocBoeHus DenepanbHoil  pabodeil  mporpammbl,
pacnpenenéHHbIM 10 rojaM O0y4YeHHUsl, CTPYKTYpPHPOBAaHO TaKUM O0Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPUHLUMIHUAIBHBIM BOIpocaMm oOyuaromuecss oOpaliainch
HEOJHOKPATHO. OTO IIO3BOJIIET OPraHU30BaTh OBJAJEHUE T'€OMETPUUYECKUMHU
MNOHATUSIMA M HABBIKAMHU IOCJIEIOBATENBHO M TOCTYMATENbHO, C COONIOACHUEM
NpPUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAaThb B OOIIYI0 CHUCTEMY
T€OMETPUYECKUX TMPEACTABICHUN 00yJaronuxcs, pacmupsis u yrayomss e€, oOpa3ys
MIPOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexo K M3y4EHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3nath  ycioBus  Juisa auddepeHnmanuu  00ydeHHs,  MOCTPOCHHS
WHAMBHUIYyaJIbHBIX 00pa30BaTeIbHBIX IPOrpaMM, 00eCHeunuTh YriyOonEéHHOE H3yueHHUe
reOMETPHUU KaK COCTaBIIAIONICH yuyeOHoro npeamera «MaremaTukay;

MOATOTOBUTH O0YYalOLIUXCS K MPOJOJDKEHUIO M3YYEHUS! MATEMAaTHKU C yU4ETOM
BbIOOpa Oynaymieit npodeccun, obecrieurBas MPEEMCTBEHHOCTh MEXKIY OOIUM U
npo¢ecCuOHATBLHBIM 00pa30BaHUEM.

Ha u3yuenue yueOHoro kypca «I'eomeTpus» Ha yriayOoJa€HHOM ypOBHE OTBOJAUTCS
204 gaca: B 10 kiacce — 102 ygaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B
HEJIEITI0).



COJEPXXAHME OBYUYEHUA
10 KVIACC

IIpsiMble M IJIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM MTOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPHUH U
CJIEJCTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsAMBIX B MPOCTPAHCTBE:  MEPECEKAOIIUECH,
napajulesIbHbIe U CKpeluBaronmecs npsmMsie. [Ipu3Haky ckpemuBaromuxcs MpsMbIX.
[TapannenbHOCTh NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: INapajuICIIbHbIC IPSMbIC B
IIPOCTPAHCTBE, NAPAJUIEIBbHOCTD TPEX MPSIMBIX, MAPAILICIBHOCTD MPSIMOU U INIOCKOCTH.
[TapannenbHOE€ W LIEHTpaJIbHOE MPOEKTUPOBaHME, U300pakeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajieIbHOTO MpOeKTHpoBaHMs. M300pakenue ¢uryp B mapamienbHON
IIPOCKLIMK. YTIBl C COHANPABICHHBIMU CTOPOHAMH, YIOJI MEXAy NpPsIMBIMHA B
npocTpaHcTBe. llapaiienbHOCTh IUIOCKOCTEMN: IapajljleibHbIE IUIOCKOCTH, CBOWMCTBA
napajieNnbHbIX m1ockocTeil. [IpocTeiime mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TETpa’ap, MapaAIIENEIUIIEe, TOCTPOCHUE CEUEHUH.

[leprieHIMKYIAPHOCTh NPSAMONM M IUIOCKOCTH: IEPIEHIMKYJSIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MMAPAJUICIBHBIE U MEPHEHAUKYIISIPHBIE K IIJIOCKOCTH, MPU3HAK
NEPIEHAUKYJIAPHOCTH IPSIMOU U IIJIOCKOCTH, TEOpEMa O IPSAMOU MEPIEHIUKYIAPHON
wiockoctd. OpTOroHalbHOE NpPOEKTHpoBaHuE. llepneHAMKylIsp W HaKJIOHHBIE:
pPacCTOSHUE OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT NMPAMOU A0 IUIOCKOCTH, ITPOCKIIMS
burypel ~ Ha  IJIOCKOCTb. IlepnieH UKy IJISIPHOCTD IJIOCKOCTEM: IIPU3HAK
NEPIEHINKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyJIApax.

Yrisl B IPOCTPAHCTBE: YIroa MEXIy NPSAMOM M IUIOCKOCTBIO, ABYTPAHHBINA YIOJI,
JIMHEWHBIA YroJl IBYTpaHHOro yria. TpéXrpaHHblii 1 MHOrorpanusie yribl. CBoWCTBa
IUIOCKUX YIJIOB MHOrOrpaHHoro yria. CBOWCTBa IUIOCKMX W JABYTPAaHHBIX YIJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIL TPEXTPAHHOTO YTJIa.

MHororpanHuKu

Buasl MHOrorpaHHukoB, pasBépTka MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, npsiMasi M HaKJIOHHAs MPU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTb IMPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIA MapajuielienuIle] U €ro cBoicTBa. Kpartuaiimume
IyTH Ha IOBEPXHOCTH MHOTOorpaHHuka. Teopema Diinepa. [IpocTpancTBeHHas TeopeMa
[Tugaropa. [Mupamuga: n-yroiapHas nupamuja, MpaBuiIbHAs U yCeu€HHAs MUPaMUJIbI.
CpoiicTBa péGep W OOKOBBIX TIpaHed MNpaBWIBLHOM THpaMuibl. [IpaBuiIbHBIC
MHOTOTPAaHHUKHU: TMpaBWIbHAs IpU3Ma MW INPaBWJIbHAS NUpaMula, IpaBUIIbHAS
TPEYroJibHasi TUPaMHUAa U MpaBUIbHBINA TeTpasap, Kyo. [IpeacraBnenue o npaBUIbHBIX
MHOI'OTPaHHUKAX: OKTadp, NOAEKAdAP U UKOCAIP.



Brruucnenne s1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. [lmomans
OOKOBOM MMOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIOIIA/Ib OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsiMOM mpu3Mbl. [Lnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABWILHOM MUPAMU/IBI, TEOPEMA O IUIOIAN YCEUEHHOM MTUPAMUBI.

CummMmerpuss B HOpPOCTPAHCTBE.  DJIEMEHThl  CHUMMETPUM  MPABUIbHBIX
MHOTOTpaHHUKOB. CuUMMeTpuss B  MPaBWIBHOM MHOTOIPAaHHUKE: CHUMMETpPUS
MApAUIENENINIEIA, CUMMETPUS NPABUIBHBIX IMPU3M, CUMMETPUS IPABUIBHOU
MAPAMUIBI.

BekTOpHI 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsTHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIC, COHANPABJIEHHBIE W IMPOTUBONOJOKHO HaIlpPaBJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. J[EMCTBUS C BEKTOPaMH: CJIOKEHHWE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uuciio. CBoMHCTBa
CIHOKEeHUs1 BEKTOpoB. (CBOHCTBAa yMHOXKEHUA BeKTOopa Ha 4ucio. [loHsarue
KOMIUIaHapHble BEKTOpbl. [Ipu3Hak KomIuiaHapHOCTHM TpEX BEKTOpOB. IIpaBuio
napauienenunena. lTeopemMa O pas3loKEHHMM BEKTOpAa HO TPEM HEKOMIUIAaHAPHBIM
BeKkTOopaM. [IpsmoyronpHas cucrtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsl
BekTOpa. CBA3b MEKIy KOOPJIMHATAMHU BEKTOpPA W KOOPAMHATAMH TOYEK. YTOJ MEKIY
BekTOopaMu. CKaIsipHOE MPOU3BEAECHUE BEKTOPOB.

11 KIIACC

TeJsia BpaleHus

[lonsaTus:  HWIMHApPUYECKass  MOBEPXHOCTb,  KOHUYECKAas  IOBEPXHOCTD,
chepuueckasi MOBEPXHOCTh, 00Opa3yrolire MoBepxXHocTe. Tena BpalieHus: HUIUHIP,
KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzanMuoe pacnonoxxenue cepsl U MI0CKOCTH,
KacaTesbHasg IJIOCKOCTh K cdepe. M300pakeHne Ten BpalleHUs Ha IJIOCKOCTH.
Pa3Béprka unnmnHapa u konyca. CuMMeTpus cepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 006 00bEME NPAMOYTOIBHOTO
napajuiesnenunena M cieactBus u3 He€. OO0bEM NpSAMONM M HAKIOHHOM MPU3MBI,
WIMHPA, TUpaMuIbl U KoHyca. OOBEM I1apa v IapoOBOr0O CETMEHTA.

KoMOunanumu Tten BpamieHuss U MHOrorpaHHukoB. Ilpusma, BmucaHHas B
[WIMHIP, ONMUCAaHHAs OKOJo nuiuHapa. [lepecedyenne cdepsl u mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsl mnockocteio. [loHATHE MHOTOrpaHHUKA, OMHUCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHON B MHOTOI'PaHHUK WJIM TEJIO BpallleHUsl.

[Inomane MOBEPXHOCTH LWIMHJIpA, KOHyca, IUlomanb cepbl U €€ uacTeil.
[Tomobue B mpoctpancTe. OTHOIIEHNE 00BEMOB, IUTOMIACH TOBEPXHOCTEH MOAOOHBIX
¢uryp. IIpeoOpazoBanue momoOusi, romoretus. PemieHuwe 3agady Ha IUIOCKOCTH C
UCTIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHne ceyeHUi MHOTOIPAaHHHUKOB M TEJI BpPALCHUS: CEYEHUS LUIMHAPA
(mapasuienbHO U MEePIEeHIUKYISIPHO OCH), CeYEHUsT KOHYyca (MapauiebHble OCHOBAHUIO
U MIPOXO/ISIINE Yepe3 BEPIIHUHY), CEUSHHs 1Iapa, METOIbl TOCTPOSHUS CEYEHUIN: METO/]
CJIEA0B, METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METO IIEPEHOCA CEKYIIEN TTIOCKOCTH.

BeKTOopbI U KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B npocTtpancTBe. Onepanuu HaJl BEKTOpaMu. BekTopHOE yMHOXKEHUE
BeKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUs. [IpsiMmoyrosibHas cucreMa KOOpJAUHAT B
npoctpancTBe. Koopaunatel Bektopa. Pasnoxkenne BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IIPU PELIEHUH F'€OMETPUUECKHUX 3a/1a4.

JBUKEeHNSI B IPOCTPAHCTBE

JBuxenuss mnpoctpaHcTBa. OtoOpaxkeHus. J[BM>KeHHsT W paBeHCTBO (uryp.
OO6mume cBoiicTBa ABMKEHUN. BUIbl IBUKEHUI: MapauIeNbHbII NEPEHOC, LIEHTpalbHAas
CUMMETpUs, 3€pKajibHas CHUMMETpHs, IMOBOPOT BOKpYr mnpsimoil. IlpeoOpazoBanus
nono6us. [psimas u cdepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIIMTAHME:

c(hOpPMHUPOBAHHOCTh TPaKAAHCKOW TMO3HUIIMK OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHICKOro OOIIECTBa, MPEICTABICHUE O MaTEMaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHWS  PA3IUYHBIX  CTPYKTYp, SIBICHHH, MPOLEIYP
TpaKJaHCKOTO 001IecTBa (BBIOOPHI, OIIPOCHI M IPYroe), YMEHUE B3aUMOJICHCTBOBAThH C
COITMAJILHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIMSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCHUUCKOW TPAKIAHCKOW HWIACHTUYHOCTH, YBAXKCHHS K
NPOILJIOMY M HACTOSIIEMY POCCUHCKOM MaTEMaTHKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCUUCKUX MaTEMaTUKOB MU POCCHUHCKONM MAaTE€MaTHYE€CKOW IIKOJIbI,
UCIIOJb30BAaHUE OTUX JOCTHXKEHUW B JPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JyXOBHBIX IICHHOCTEH POCCHUMCKOTO Hapoja, chHOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, JTHUYECKOTO TIOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKCHUN HAyKU U JCSATEIbHOCTHIO YUYEHOr0, OCO3HAHHWE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYMBOTO OYIyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs OCTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHWHA, PACCyKICHUM, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30MacHOTO o0pa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE TIMTaHHWE, COAJaHCUPOBAHHBIM PEKHUM 3aHATHUM M OTAbIXA,
peryispHas pu3nyeckas akTUBHOCTh), (PU3MUYECKOE COBEPIICHCTBOBAHUE TP 3aHATHAX
CIIOPTUBHO-03/I0POBUTEIHLHON IESITEIHHOCTBIO;

6) TpynoBoe BocnnuTanue:

TOTOBHOCTh K TPY/y, OCO3HAHUE IICHHOCTU TPYAOIIOOHUS, UHTEPEC K PA3THUYHBIM
chepam mpodeccHoHaTBPHON JEATEIbHOCTH, CBA3aHHBIM C MaTEeMaTHKOW U eé
NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyayiei mnpodeccuu u
peanu30oBbIBaTh COOCTBEHHBIC JKM3HEHHbBIC IUIaHbI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAaHUIO HA MPOTSHKEHUH BCEH KU3HU,



TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUUYECKUX 3a]a4 MATEMATHYECKOU
HaIpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh FKOJOTHUECKON KYJIbTYpbl, IOHUMaHUE BIUSHUS COLUATBHO-
SKOHOMHYECKUX TMPOILIECCOB Ha COCTOSAHUE TMPUPOJHOM U COLMAIBHOM CPEJbl,
OCO3HaHME TJIOOATBLHOTO XapakTepa »SKOJOTHYECKUX MpoOjeM, OpHEHTalus Ha
MPUMEHEHHE MAaTEMAaTHYECKUX 3HAHUMW ISl PEIIeHHs 3ajady B 00JIACTH OKpY’Karomien
cpendpl, MUIAHUPOBAHUE TIOCTYNKOB U OLIEHKM HMX BO3MOXHBIX TMOCIEACTBUM ISt
OKPYIKaroIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, MTOHUMAHUE MAaTEMAaTUYECKOM HAYKU Kak
chepbl YeT0BEYSCKOU ACATEILHOCTH, 3TAIOB €€ Pa3BUTHSA U 3HAUUMOCTH IS Pa3BUTHS
IUBUIN3AIHA, OBJIAJECHUE SI3BIKOM MATEMaTUKH U MAaTeMaTUYEeCKOM KYyJIbTYpOill Kak
CPEACTBOM  IIO3HAHUS  MHpPa, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYHD U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eCTBUSA

ba3oBblie jjoruyeckue aeiicTBUA:

BBUSIBISITh M XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTHYECKHUX
O0OBEKTOB, MOHATUN, OTHOLIECHUN MEXAy MOHATHAMH, (HOPMYJIUPOBATh OINpEACICHUS
NOHATUMN, YCTaHaBIMBAaTh CYIIECTBEHHBIM NpPHU3HAK KiIaccu(UKalMM, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIM3a;

BOCIIPUHHUMATD, dbopMynupoBaTh 17§ npeoOpa3oBbIBaTh CYKJICHUS:
yTBEpAUTENbHBIE U OTPULIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIAITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOpPEYMS B
(dakTax, NaHHBIX, HAONIOACHUSX U YTBEP)KICHUSAX, TMpeiaraTb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

JIeNaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIFOUCHUN 10 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTEJIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUN
(mpsiMblE W OT MPOTHUBHOIO), BBICTPAMBATh APIYMEHTALMIO, HMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BbIOMpaTh cr1ocod peuieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHusi, BbIOMpaTh Hanbosee MOAXOMAIUN ¢ YUYETOM CaMOCTOSATEIbHO BbIECIEHHBIX
KPUTEPHEB).

ba3oBrble uccienoBarejibCKkie AeHCTBUA:



UCIIOJIB30BaTh BONPOCHI KAK MCCIEJOBATENIbCKUNA WHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOpPEUHE, MPOOIEMy, YCTaHABINBAThH
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3UIUIO,
MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEIOBAaHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBbeKTa, SBJICHUS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMH, IIPOLECCAMU;

caMOCTOsITeNIbHO (OPMYJIUPOBAaTh OO0OOIIEHUSI W BBIBOJBI IO pe3yjibTaTaM
IPOBEJAEHHOIO HAOMIOEHUS, UCCIEI0OBAaHUS, OLEHUBATh JTOCTOBEPHOCTh MOIYUYEHHBIX
pE3ynbTaTOB, BHIBOJOB M 00OOIIECHUH;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE TIpoliecca, a TakXKe BbIIBUTaTh
IPEANOIO0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora c undgopmanmeii:

BBISIBIIAATh  AeUIUTHI MHPOpMAlMU, JAHHBIX, HEOOXOJUMBIX IS OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]a4H;

BbIOMpaTh MHPOPMALMIO W3 HCTOYHHKOB pPa3IMYHBIX THUIIOB, AHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATh MHOOPMAIUIO PA3IUYHBIX BHJIOB U (PopM
IPE/ICTABIICHNUS;

CTPYKTYpPUpPOBaTh HH(OpMaIMIO, NPEACTaBIATh €€ B pa3InyHbIX (opmax,
WTIOCTPUPOBATh TpaUueCcKH;

OIICHUBATh HAAEKHOCTh MH(GOPMAIMH 10 CAMOCTOATEIHLHO CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKATHBHBIE YHHUBeEPCcAJIbHbIE YUueOHbIe IeiicTBUA

OO0menue:

BOCTIpUHUMATh W (DOPMYJIHPOBATH CYXJCHUS B COOTBETCTBUHU C YCIOBUSMU U
IESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS O X0y PEIIeHUs 3aJa4i, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3yJIbTAT;

B Xo0lle OOCYXIEHHUs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTa€MON TEMBI,
poOIeMBI, pemaeMoil 3a1aun, BHICKA3bIBATh WU, HAIICJICHHBIC HA TOWCK pEIICHUS,
COTIOCTaBIIATh CBOM CYXACHHS C CYXICHUSMH JAPYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyKMBaTh Pa3IMYUE U CXOJICTBO MO3HIINI, B KOPpEeKTHOU hopme popmMynupoBaTh
pa3HOTJIacHsi, CBOM BO3PaXCHUS;

MPEICTABIATh PE3YJNbTAThl PEHICHUS 3aJa4d, DKCIIEPUMEHTA, WCCIICIOBAHUS,
MPOEKTa, CaMOCTOATENLHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
MPEe3eHTAIlMU U 0OCOOEHHOCTEH ay TUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTABJISITh TUJIAH, AJITOPUTM PEIICHUS 3aJa4yd, BHIOMpPATh CHOCOO pEIIeHHs C
y4€TOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJJIEKT:

BJIAJICTh HABBIKAMH TO3HABATENHHON pedJIeKCUU KaK OCO3HAHUSI COBEPIIACMBIX
JNENUCTBUA M MBICIUTENBHBIX TMPOIECCOB, HMX pPe3yJbTaTOB, BIAJETh CIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJS Tpolecca U pe3yjbTaTa pEelIeHUs MaTeMaTUYecKOn
3a]1a4H;

NpEeABUJECTh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPU PEIICHUH 3a/1ayu,
BHOCUTh KOPPEKTHUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE peE3yJbTaTa LEIU U YCIOBUSM, OOBACHATH MPUYUHBI
JOCTIDKCHUS WM HEIOCTH)KCHHUS Pe3yJbTAaTOB NESITEIbHOCTH, HAXOJWUTHh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

NOHUMATh W WCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM U WHIWBHUAYyaJbHOU
paboTHI MpHU peIIeHNH YYeOHBIX 3a7a4, MPUHUMATh IIeJIb COBMECTHOM NIeATeTHLHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW palOThl, paclpenensTh BHABI padoT,
JIOTOBApUBATLCS, OOCYXJIaTh MPOILECC U pe3yiabTar padoThl, 0000IIaTh MHEHHS
HECKOJILKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX ¢GopMmax paboTel (0OCYyX)JeHUs, OOMEH MHEHWI,
«MO3TOBBIE HITYPMBD» W HHBIE), BBINOJHATH CBOI YacTh PabOThl U KOOPAMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU Yji€HaMH KOMaHJbl, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B
OOIINI MPOYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOJICUCTBUSI.

INPEIAMETHBIE PE3YJIBTATbHI

K xonmy 10 kaacca oOyyaromuiics HayIuTCs:

e CBOOOJIHO OMEPUPOBATH OCHOBHBIMU MOHATHSIMU CTEPEOMETPUU MPHU PEIICHUU
3a/1a4 U MPOBEJICHUH MaTEMAaTUUECKUX PACCYKICHUI;

e TMPHUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPH PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJacCU(PUIIMPOBATh B3aUMHOE PACMOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO OINEPUPOBATH MOHATUSMHU, CBI3AHHBIMHU C YIJIAMH B TIPOCTPAHCTBE:
MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKIY PSIMOM U MIIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

e CBOOOJHO paclO3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHWKOB (MpU3Ma,
nupamMua, NPSMOYTOJIbHBIN Mapajuiesenune, Kyo0);



KJIaCCU(PHUIIPOBATH MHOTOTPaHHUKH, BbIOMpast OCHOBaHUS s
KJIacCU(pUKaLUY;

CBOOOJHO  ONEpUpPOBaTH  MOHATUSMHU,  CBS3aHHBIMHU  C  CEUYEHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBINIOJIHATh NApaJIENbHOE, LIEHTPAJIbHOE U OPTOTrOHAIBHOE MPOEKTHUPOBAHUE
¢Guryp Ha IIOCKOCTb, BBIIIOJHATH N300pakeHus (PUryp Ha MiI0CKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB PAa3JIMYHBIMA METOJAMH, BBIOIHSTh
(BBIHOCHBIE) IIOCKUE YEPTEKHU M3 PUCYHKOB IMPOCTHIX 00OBEMHBIX (DUTYp: BUA
CBepXy, cOOKY, CHU3Y;

BBIUMCIIATH IJIOLAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUPaMHJIA),
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: CAMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPHI;
CBOOO/IHO ONEpPUPOBATH IOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBIIIOJIHATH JIEUCTBUSI HAJl BEKTOPAMU;

pemarb 3aJaud  Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLUEHUH U
HaX0XJIEHUE TeOMETPUYECKUX BEIMYMH, NMPUMEHSS HU3BECTHBbIE METOJbI IpPU
pEIICHMH MAaTeMAaTHMYeCKUX 3aJlad [OBBIIIEHHOTO W BBICOKOTO YPOBHS
CIIOHOCTH;

OPUMEHATh  MPOCTEWIINE  MPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHUX 3a/1a4;
U3BJIEKaTh, MpeoOpa3oBbIBaTh M  HHTEPOPETUPOBATH HMHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DPUTypax, MPEACTABICHHYIO HA YEPTE)KAX
U PUCYHKaX;

IPUMEHATh TOJYUYEHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh U AHAJIU3UPOBATH
peabHble CUTyallud, NPUMEHSTh W3YUYEHHbIE MOHSATUS B IpOIeccCe IMOUCKa
pElICHUs] MaTeMaTH4eCKu C(HOPMYJIUPOBAHHOW MPOOJIEMBI, MOIEIUPOBATH
peasbHbIE CUTYallN Ha S3bIKE T€OMETPUH, UCCIIENA0BATh TOCTPOEHHBIE MOJIETN
C MCIIOJIb30BAHMEM TI'€OMETPUUYECKUX MOHATUH M TEOpeM, ammaparta aareOpsl,
pelaTh NPaKTUYECKUE 3aJauM, CBSI3AHHBIE C HAXOXKJIECHUEM TI'€OMETPUUYECKUX
BEJINYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTUSA TE€OMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyvaronuiicst HaQy4uTCs:

CBOOOTHO OIEpPUPOBATh TOHATHSAMH, CBS3aHHBIMH C ITWIMHAPUYECKOH,
KOHUYECKOH U CHEepUIeCKON MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MTOTYYEHUS;
ONEepPUPOBATh TOHATHSMHU, CBS3aHHBIMU C TeJlaMU BpAICHUS: HHIHHIPOM,
KOHyCOM, c(epoii 1 mapom;



pacmo3HaBaTh Teyia BpamieHus (MWIMHAP, KOHYC, cepa U map) U OOBICHSITH
CIOCOOBI MOTYUYEHUS TEN BPAILCHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIOJIOKEHUE CPEPhI U IITOCKOCTH;

BBIYHCIIATH BEIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TN BpAIEHUs, 00BEMBI
W IUIOMAAM  TIOBEPXHOCTEH  MHOTOTPAHHMKOB ¥ TEl  BpalleHUs,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEPHPOBATH TOHSTHSAMH, CBS3aHHBIMH C KOMOWHAIMSIMH T
BpalieHUs W MHOTOTPAHHWKOB: MHOTOTPAaHHWK, BMHCAHHBIA B cdepy u
OMMMCAHHBIA OKOJIO cdepsl, cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEIO
BpAaIICHMUS;

BBIYHCIIATH COOTHOIICHUS MEXAY IUIOMAAIMU TIOBEPXHOCTEH M 00BEMaMu
MMOJOOHEBIX TEI,

M300pakaTh M3y4daemble (PUTYpPHI, BHITOIHATH (BHIHOCHBIE) IIOCKUE YEPTEKHU
U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTD
CCUCHHMSI TEJI BPAIICHHUS;

U3BJIEKaTh, HWHTEPIPETHPOBATH U  MPeoOpa3oBbIBaTh HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEKax
U PUCYHKaX;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHATD OTIEPAIMH HAJl BEKTOPAMHU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT;

pelaTh TeOMETPUYECKUE 3a/la4yd Ha BBIYMCIICHHE YIJIOB MEXIY MPSMBIMU U
TUTOCKOCTSIMH, BBIYHCIICHUE PACCTOSIHUN OT TOYKU JO TUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHIH;

CBOOOJTHO  OMEpUPOBATh TMOHSATHUSMHU, CBS3aHHBIMH C JBWKEHHEM B
MIPOCTPAHCTBE, 3HaTh CBOWCTBA JIBUKECHUI;

BBITIOJIHATh ~ M300paKCHHWSI MHOTOTPAHHMKOB MW TEJ  BpAIICHHUS IPH
IapajuIeIbHOM NEPEHOCE, UEHTPAIbHON CUMMETPHUH, 3€pPKaJIbHOM CUMMETPHH,
P TIOBOPOTE BOKPYT MPSMOU, IPe0Opa3oBaHuUs TOT00MS;

CTPOUTh CEUEHUS MHOTOTPAHHUKOB U TEJ BpalICHUsS: CEUEHHUs IHJIUHJIpa
(mapayyienbHO W TEPHEHIUKYJISIPHO OCH), CEYeHHUs KOHyca (IMapasulesibHbIe
OCHOBAHUIO U MPOXO/SIINE Yepe3 BEPIINHY ), CEUCHUS I1apa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHS CEUYEHHUH: METOJ CJIEJOB, METOJ
BHYTPEHHETO POEKTUPOBAHHUS, METO/I IIEPEHOCA CEKYIIEeH MITOCKOCTH;
JTIOKA3bIBaTh TCOMETPUUYECKHUE YTBEPIKICHHSI;

MPUMEHSTh TEOMETPpUUIECKUE (DAKTHI 71T PEIICHUS CTEPEOMETPHUSCKHUX 3a/1ad,
MPEANOIaraloInX HECKOJbKO IIAroB PEIICHUS, €CIU YCJIOBHS TPUMEHEHUS
3aJI1aHbl B IBHOW U HESIBHOM (hopme;



pemarh 3aJayd  Ha  JIOKa3aTeJIbCTBO MAaTEMAaTUYECKWX OTHOIICHUW U
Hax0XJICHUE TEOMETPUUECKUX BEITNYUH;

MPUMEHATh TPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PEHICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHATH MOJYYEHHbIC 3HAHUSA HA MPAKTUKE: CPABHUBATh, AHAIU3UPOBATH U
OLICHUBATh PEAJbHbIE CUTYyallUH, NPUMEHATh WU3YUYEHHBIE MOHATHS, TEOPEMBI,
CBOMCTBa B IpOIECCe MOMCKA PEIICHUS MaTeMaTU4YeCKH ChHOPMYJIHMPOBAHHOM
npoOJieMbl, MOJIEIUPOBATh pEalbHbIE CUTyallUM Ha S3bIKE TECOMETPUH,
HCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH M TeopeM, ammapara aireOpbl, pemaTh MNPAKTUYECKHe 3a/auH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK
COCTaBHOM YacTu (yHJAaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHMe pa3/ie/ioB U TeM KosamvectBo yacoB JIeKTPOHHBIE (HH(POBHIE)
n/n NPOorpamMMsbl Bceero KonTpoJbHbie o0pa3oBaTe/bHbIE PeCypChl
padoThbI
1 B 73 1 https://www.yaklass.ru/p/
BCAICHHC B CTCPEOMETPHIO geometria#program-10-klass
) B3anmHoe pacnonoxeHue npsMbIX B 6 0 https://www.yaklass.ru/p/
IPOCTPAHCTBE geometria#program-10-klass
3 [TapamienpHOCT NPSIMBIX U IUIOCKOCTEN B 2 1 https://www.yaklass.ru/p/
MPOCTPAHCTBE geometria#program-10-klass
4 [lepneHUKyYISAPHOCTD NMPSMBIX U 75 1 https://www.yaklass.ru/p/
IJIOCKOCTEW B IIPOCTPAHCTBE geometria#fprogram-10-klass
5 VYTIIIBL ¥ pacCTOSHUSA 16 1
https:// .yaklass.ru/p/
6 MHororpaHHuKu 7 1 SO YARCASS. .
geometria#program-10-klass
7 BexTopsl B mpocTpaHcTBE 12 0 hitps://wwi.yaklass.ru/p)
P pOCIp geometria#program-10-klass
2 [ToBTOpEHME, 0000IIIEHNE U CHCTEMAaTH3AIINS 5 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 7
[NPOTPAMME




11 KIIACC

HanmeHnoBaHue pa3ieioB U TeM

KoanuyecTBO 4acoB

JIeKTPOHHBIE (HH(POBHIE)

Ne n/m
nmporpaMmmbl Bcero KOHTpOJ]beIe Oﬁpa?.OBaTe.HbeIe PeCYpPChI
padoThI
https://www.yaklass.ru/p/

1 AHanuThyeckas reoMeTpus 15 1 .
geometria#program-11-klass

) [ToBTOpeHue, 06001IeHIE U 15 | https://www.yaklass.ru/p/

cUCTeEMaTH3alus 3HaHUH geometriaffprogram-11-klass
https:// .yaklass.ru/p/

3 O0bEéM MHOrOrpaHHHMKA 17 1 RELLANRAN YAICASS. AR
geometriaffprogram-11-klass
https://www.yaklass.ru/p/

4 Tena ppamenus 24 I geometriaffprogram-11-klass

5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 https://www.yaklass.ru/p/

KPYTIIBIX TEI eometria#program-11-klass
https://www.yaklass.ru/p/

6 JBrKerus > I geometriaffprogram-11-klass

7 [ToBTOpenue, o6o0IIEHNE U 17 )

CUCTEMAaTH3aINs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 102 g
ITPOI'PAMME




IHOYPOYHOE IIJTAHUPOBAHHUE
10 KITACC

Ne

w/n Tema ypoka

KoanuyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

JlaTa
H3YYeHUs

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OcHoBHbIE TpaBUIIa U300paXKEHNSI HA PUCYHKE
1 IJIOCKOCTH, NMapaJljIeNIbHBIX MPSIMBIX (OTPE3KOB),
CepeuHbl OTpe3Ka

IloHsATHS cTepeoMeTpHuH: TOUKA, psMasl,
IUIOCKOCTB, IpOCcTpaHcTBO. OCHOBHBIE NpaBuia
2 n300pa’keHHs Ha PUCYHKE IJIOCKOCTH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB), CEpeIMHBI
oTpe3Ka

[TonsTHs: MepeceKaroecs MIOCKOCTH,
3 nepeceKaronrecs npsimasi ¥ miocKoCTh;
MOJIyIPOCTPAHCTBO

[MousTHA: TIEpEeCeKaroIInecs II0CKOCTH,
4 MEPECEKAIONINECs TIPsMas M TUIOCKOCTH;
MOJYIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHE MPOCTEHIIINX
5 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, U300paKeHUE MPOCTEHIINX
6 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYOIINX
00BEKTOB

AXCHoOMEI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA U3

HHUX




AXCHOMEI CTCPCOMCTPUHU U IICPBLIC CIICACTBUS U3
HHUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE CICJICTBUS U3
Hux. CriocoObI 3a71aHus TIPSIMBIX U TIJIOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSMBIX U
IUIOCKOCTEH

10

N306paxenune ceueHnit nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT Uuepe3 ux peéopa.
N3o0pakeHne nepeceueHus moaydYeHHbIX
IJIOCKOCTEN. PackpammmBanue MOCTPOEHHBIX
CeUeHHH pa3HbIMU LIBETAMU

11

N3o0pakeHne ceueHuil mupaMuapl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOAT Uuepe3 ux peéopa.
N300paxeHnue nepeceueHus Noay4YeHHbIX
IJI0CKOCTEN. PackpammmBaHue OCTPOEHHBIX
CEYEHHUH pPa3HBIMM I[BETaMU

12

N300pakenne ceueHuil mupaMuipl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Uuepe3 ux peéopa.
N300pakeHne nepecedeHus moryIeHHbIX
1ockocTeil. PackpammBaHue MoCTpOEHHBIX
CEYEHUH Pa3HBIMM L[BETaMU

13

N300pakenne ceueHuil nmupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedeHus moryIeHHbIX
IJI0CKOCTEN. PackpammBanue OCTpOESHHBIX
CEYEHUH Pa3HBIMM L[BETaMU

14

Meton ciie1oB Uil IOCTPOEHMSI CEYEHUM

15

MeTon ciieoB ISl IOCTPOCHHS CEUSHUIA.




CaolicTBa nepeceyeHrid MPSAMBIX U IIOCKOCTEH

16

Meton ci1e10B U1 IOCTPOCHUS CEUEHUM.
CaoiicTBa niepece4eHni MPsIMBIX U MJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamue, Kyoe 1mno Tpém
ToukaMm Ha p€Opax. Co3gaHne BEIHOCHBIX
YepTeKeH U 3aIlnCh I1aroB MOCTPOEHUS

18

[TocTpoeHue ceueHuii B mupamue, Kyoe 1no Tpém
ToukaM Ha péopax. Co3gaHne BHIHOCHBIX
4epTeKeH U 3allUCh I1aroB MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3gaHne BHIHOCHBIX
YepTeKel U 3aluCh MIaroB MOCTPOSHUS

20

[TocTpoenue ceuenunii B mupamMue, Kyoe mo Tpém
ToukaM Ha péopax. Co3gaHne BHIHOCHBIX
YyepTeKel U 3aluCh MIaroB MOCTPOCHUS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPLMOHANIBHBIX 0Tpe3kax. [lomoOue
TPEYTOJILHUKOB

22

[ToBropenue mannmerpun: Teopema Menenas.
PacueTtsl B ceueHNSIX HAa BEIHOCHBIX YCPTEIKaAX.
Hcropus pa3sBuTHs IIaHUMETPUU U
CTEPEOMETPHUU

23

KonTponbHas padota "AKCHOMBI CTEPEOMETPUN.
Ceuenus"

24

B3aumHoe pacmnonoxeHue npsmMbix B
npoctpancTBe. CKpenMBarouecs npsmMoie.
[Ipu3Haky CKPEMIUBAIOIINXCS TPSIMBIX.
[TapaienbHbIE IPSIMBIE B IIPOCTPAHCTBE




25

TeopeMa o CyIIeCTBOBAaHHH M €IMHCTBEHHOCTH
NpAMON MapaJuIeTbHOW TAaHHOW MPSIMOiA,
MPOXOIAIICH Yyepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kalle Ha TaHHo# npsiMoi. Jlemma o
MePECCUCHUH MapaJIeIbHbIX MPSIMbIX
IUIOCKOCTBIO

26

[TapamiensHOCTE Tpex mpsMbIX. TeopeMa o Tpéx
napajuleNbHBIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCSI TPSMBIX

27

[TapamnensHoe npoekTrpoBanue. OCHOBHbBIE
CBOICTBA MapayljIeIbHOTO MPOEKTUPOBAHUSI.
N300paxenue pa3HbIX GUTYp B MapaielbHON
MIPOEKLIUU

28

[enTpanbsHas npoeKus. YToi ¢
COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJ MEX]Y
TIPSIMBIMH

29

3a1aun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
MIPOCTPAHCTBE

30

[ToHsATHA: MapauIEIbHOCTD IPSIMOM U INIOCKOCTH
B IpocTpaHcTBe. [Ipu3Hak napamuieabHOCTH
npsiMoi U TuiockocTy. CBOMCTBA NapaieIbHOCTH
IIPSIMOM U TUIOCKOCTHU

31

FCOMeTpI/IquKI/IC 3aa4i Ha BBIYMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MMapaJJICIIbHOCTBIO
MPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE

32

[TocTpoeHne cedeHus, MPOXOASIIETO yepes3
JAHHYIO MPSIMYIO HA YEPTEKE U MapaJuICITHbHOTO




Npyrou npsamoi. Pacuér otHomeHui

33

[TapamiensHas npoekuys, IPUMEHEHNE TS
MIOCTPOEHHUS CEYeHU KyOa U nmapauiesenumnesa.
CaolicTBa napajuiesenuneaa u Ipu3Mbl

34

[TapannensHbie maockoctu. [lpuznaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napaJuIeIbHOCTH U €IUHCTBEHHOCTHU
IJIOCKOCTH, MPOXOJSIIEN Yepe3 TOUKY, HE
MPUHAJIECKAILYIO TAHHON TIIOCKOCTU U
CIICICTBUS U3 HEE

36

CaolicTBa napamienbHbIX IJIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX MIEPECEUEHNUS IIPU
[IEPECEYCHUH ABYX NapaJUIEIbHBIX IIJIOCKOCTEN
TPETbEN

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiIesIbHbIX IPSIMbIX, 3aKITFOUEHHBIX
MeX/1y MapaieIbHbIMU TUIOCKOCTSIMH; O
MepeceyeHn  IpsIMOi ¢ IByMsI MapajieIbHbBIMU
TJIOCKOCTSIMU

38

[ToBTOpenue: Teopema I[udaropa Ha mmockocTr

39

[ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEyroJIbHHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJILHOTO
napauiesienumnesa

41

Brruncienue UMH OTpE3KOB B KyOe U
NPSMOYTOJIBHOM TNapajuienenunene. Konrponbnas
pabota "[lapamienbHOCTh NPSAMBIX U IJIOCKOCTEH
B IIpocTpaHcTBe"”




[lepnieHIUKYISIPHOCTD MPSIMON U TIOCKOCTH.

42 [Ipu3Hak nepneHIuKyJISIPHOCTH TIPSIMOU U
IJIOCKOCTH
[TepieHAMKYASAPHOCTH MPAMON U TUIOCKOCTH.

43 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o cyliecTBOBaHUU U €IMHCTBEHHOCTH

44 MPSAMOM, MPOXOASIIEH Yepe3 TOUKY IMTPOCTPAHCTBA
U NEPIIEHANKYJISPHON K IIIOCKOCTH

45 [TmockocTH U MEePreHIUKYISPHBIE UM MPSMbIC B
MHOT'OIPAaHHHUKAX

46 [ImockocTH U neprneH UKy pHbIE UM MPSMbIE B
MHOT'OIPAHHHUKAX

47 [lepnenaukynsap u HaknoHHas. [loctpoenue
MEPIEHANKYIISIPA U3 TOYKH HA MPSMYIO

43 [lepnennukynsp u HakinoHHas. [loctpoeHue
MEPIEHANKYJISIPA U3 TOYKH HA MPSMYIO

49 Teopema o Tpéx nepneHAUKyIspax (mpsmas u
oOpartHas)

50 TeopeMa o Tpéx nepneHaAuKyJsipax (mpsmas u
oOpartHas)

51 VYroa Mexay CKpeluBaOIIMMUCS TPSIMbIMU

5 [Touck neprneHaUKyISPHBIX TPSIMBIX C TOMOIIBIO
MEPIEHANKYJISIPHBIX MIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE

54 [TocTpoenue cedenuit kyda, mpU3MBbI, TPABUIBHOM

IMMpaMuJbl C TIOMOIIBIO OpTOFOHaJ'IBHOI\/JI




IIPpOCKIHNH

[TocTpoenue ceuennii kyda, MpU3MBbI, IPABUIbHOM

55 MIAPaMUBI C TIOMOIIBI OPTOTOHAIBHOMN
IIPOEKIIAN
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak neprneHauKyJIAPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBuibHBIE MHOTOTPpaHHUKHU. Pacuér
pacCTOSTHUM OT TOYKHU J0 IIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUM OT TOYKHU 10 INIOCKOCTH
Crioco0bl OIyCTUTh NEPIEHANKYJIISAPBIL:

60 CUMMETPHUSI, CIBUT TOYKHU MO MapaAIIEITbHON
IpSAMOM

61 CaBur no HenapauienbHON NpAMON, U3MEHEHHE
paccTostHui

2 Konrponsnas padora "B3anMuoe pacronoxxeHue
MPSIMBIX U IIJIOCKOCTEHN B MPOCTpaHCTBE"
IToBTOpEHME: Yyroa MEeKay MPSIMBIMU Ha

63 IIJIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOIILHOM
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64 IToBTOpEHME: YrOa MEKIY CKPEIUBAOIIUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckne METObI BEIYUCICHHS YIJIa

MCXKIAY NPAMBIMHA B MHOI'OI'PAHHUKAX




66

JIByrpanubliii yroj. CBONCTBO JTUHEUHBIX YIJIOB
JIBYTPAHHOTO yria

67

[lepnennukynsipusie miaockoctu. CBoiicTBa
B3aMMHO NEPIECHIUKYJISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHANKyJISIPHOCTH IIIOCKOCTEH;
TEOpeMa O IIPSIMOM MepeceyeHus IByX
IIJIOCKOCTEN MEPIEHNKYJIISIPHBIX TPEThEHN
IJIOCKOCTH

69

[IpsiMoyTobHBIN Mapasienenunes; Kyo;
U3MEpEHUS], CBOMCTBA NPSIMOYTOJIBHOTO
napajuiesenune1a

70

TeopeMa 0 JuaroHaljiv npsMoyroJIbHOTO
napajjieacnuiicga u CICACTBUC U3 Hee

71

CTepeOMCTpI/I‘lCCKI/Ie U NIPUKJIAJHBIC 3a1a4HU,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIOKCHUCM
MPAMBIX U IIJIIOCKOCTU

72

HOBTOpCHI/IeI CKpCIIUBAOIIUECA ITPSAMBIC,
nmapaJlyICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

73

[Tapa mapasenbHbIX IIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE MEXKITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B IIPOCTHIX
CUTYaIHIX

74

PaccrosiHEE OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 110 MJIOCKOCTH

75

Brluncnenue paccTossHUNA MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C IIOMOIIBIO
NEPIEHAUKYISIPHON IIJIOCKOCTH




TpéxrpaHHbIN yToJI, HEPAaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,

76 TEOpPEMBbI KOCHHYCOB U CUHYCOB JJIsI ! 0
TpEXTPAaHHOTO yTIiia

77 DneMeHThI ChepUIeCKO TeOMETPHH: ! 0
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 Kontponbnas padota "Yriibl u paccrosHus" 1 1

79 Cucremaruzanus 3HaHul "MHOrOrpaHHUK U €T0 | 0
JJIEMEHTHI"

20 ITupamuna. Buaer mupamun. [IpaBunsHast 1 0
nupamMuIa

81 [Tpusma. [IpsiMas u HaKIOHHAS TIPU3MBL. | 0
[IpaBunbpHas npuzma

82 [IpssMoit napayenenunen, NpsMOyTrOIbHBIN 1 0
napajuiesenumnesn, Kyo

83 Boinyknblie MHOrOrpanHuku. Teopema Oitniepa 1 0

’4 Brinyknblie MHOrorpanHuku. Teopema Oitnepa. 1 0
[IpaBunibHbBIE ¥ TOTYNPABUIbHBIE MHOTOTPAHHUKHU

85 Kontponbnas pabora "MHororpaHHuku" 1 |

26 [TonsiTre BeKTOpa Ha TJIIOCKOCTH U B | 0
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 0

88 Paznocth BekTOpOB 1 0

89 [IpaBuio nmapasienenumnena 1 0

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 0

01 Pa3noxxenue BekTopa 1o 0azucy Tpéx BEKTOPOB, | 0

HE JIeXKaIIUX B OJHOH INIOCKOCTHU




92 CxanspHoe pou3BeCHUE 1 0
93 Brruucnenue yria Mexay BEKTOpaMu B | 0
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMHU 1 0
95 IIpocreiiue 3ana4u ¢ BEKTOPaMHU 1 0
96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1 0
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 0
98 O06o01IeHre U crucTeMaTu3alus 3HaHu ! 1 0
99 O00011IeHIE U CUCTEMATH3aLU 3HAHU I 1 0
100 Hrorosas koHTpobHas paboTa 1 1
101 Wrorosas koHTposbHas paboTa 1 1
102 O06o001IeHre U crucTeMaTu3alus 3HaHu ! 1 0

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7




11 KIIACC

N KoaudecTBo 4acoB Z[ 3JIeKTp0HHbIe
° ara
Tema ypoxa KonTpoJibHbIe uugposkie
n/n Bcero U3yYeHUsS
padoThI o0pa3oBaTebHbIE
pecypchbl
1 [ToBTOpenue Tembl "KoopanHaThel BEKTOpa HA 1 0
IJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTOpenue Tembl "CkasipHOE NPOU3BEICHUE 1 0
BEKTOPOB"
3 [ToBTOpeHue TeMsbl "Bpluncienue yria Mexay ) 0
BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMsl "YpaBHEHUE IPSIMOH, ) 0
IIPOXOJAIIEH Yepe3 JBe TOUKU"
5 VYpaBHEHHE IIOCKOCTH, HOPMaJlb, YpPaBHEHHE 1 0
IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, YpPaBHEHHE 1 0
TUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1 0
2 JInnelinble HEpAaBEHCTBA, JIMHEWMHOE 1 0
IpOrpaMMHUPOBaHKE
9 JInnelinble HEpABEHCTBA, JIMHEWMHOE 1 0
MporpaMMHupOBaHUE
10 AHaJIUTHUYECKHE METOJIBI pacuéra yriia Mexay 1 0
MPSIMBIMU B MHOTOTPaHHHUKAX
1 AHaJIUTHUYECKHE METOJIBI pacuéra yriia Mexay 1 0
IUIOCKOCTSIMU B MHOTOIPaHHUKAX
12 dopmyia paccTOSIHUS OT TOYKH JI0 TNIOCKOCTH B 1 0




KOOpAMWHATax

Haxoxnenue paccTosHUN OT TOYKHU JO MNIOCKOCTH B

13 KyOe

14 HaxoxneHnue paccTosHUN OT TOYKH 1O MNIOCKOCTH B
IIPaBUJIBHOM MUPaMHUJIE

15 Konrponbnas padora "AHanmuTuueckasi reoMmeTpus"”

16 CeueHunss MHOTOTPaHHUKOB: CTaHJapTHbBIE
MHOT'OIPAaHHHUKHU

17 CeueHusi MHOTOTPAaHHUKOB: METOJ] CJICJIOB

13 CeueHusi MHOTOTPaHHUKOB: CTaHJAPTHBIE IIJIOCKOCTH,
MePECEUYCHUS TPSIMBIX U TUIOCKOCTEH

19 [TapannenpHbIe IPSAMBIE U INIOCKOCTH: NTApaJlIeIbHbIE
CEUCHHUS

20 [TapannenpHble NpsMbI€ U IUIOCKOCTH: PACUYET
OTHOILIEHUI

)1 [TapannenpHble NpsAMbIE U IUIOCKOCTH: YIJIBI MEXKIY
CKPELIMBAIOIIMMUCS TPSIMBIMHU
[lepnenauKyasipHBIC IPSMBIE U TNIOCKOCTH:

22 CTaHJIapTHBIE MAPbl EPIECHIUKYISIPHBIX IIOCKOCTEH
U TIPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB

” [lepnenauKyasipHbIC TIPSMBIE U IUNIOCKOCTH: TEOpEMa
0 Tpex MEePIEeHINUKYIsIpax

24 [lepnenaukyasipHbIe MIPSMBIE U MJIOCKOCTH:
BBIYMCIICHUS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (DOPMYJIbI
JUTSI TITIOMAIeH, COOOpaKeHHSI TOA00MS

26 [ToBTOpEHME: MIOMAAN MHOTOYTOJILHUKOB, (hOPMYJIIbI




JUTS TUTOITA/ICH, COOOpakeHUs MO 100us

[ToBTOpEeHME: MO MHOTOYTOJILHUKOB, (hOPMYJIbI

27 JUTS TUTOIIAIeH, cooOpakeHus To100us
[Tmomaau ceyeHnii MHOTOrpaHHUKOB: ILTIOIIAAN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noxoous
[Tnomany cedeHnit MHOTOTPAHHUKOB: TUTOIIAIH

29 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEHUS
noxoous

30 Kontponbhas pabota "[loBTOpeHHEe: MHOTOIpaHHUKH,
CEYEHHUS] MHOTOI'PaHHUKOB"

31 O0bEM Tena. O0beM IPSIMOYTOJILHOTO
napasuieJenunena

1 3anmaun 00 yABOCHMH Ky0a, 0 KBaapaType Kyba; o
TPUCEKIINH yIiia

13 CrepeomeTpuueckue 3aa4u, CBsI3aHHbIE C 00BEMOM
MPSIMOYTOJIBHOTO MapasuiesienuIieia

14 [Tpuxnagubie 3a1a4u, CBI3aHHBIE C BHIYHCICHUEM
00BbEMa MPSMOYTOIBHOTO MapaliesieuIe/1a

35 O06BEM npsMoit TPU3MBI

16 CrepeomeTpuyecKue 3a7auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMOM TTPU3MBI

37 [TpuxnagHble 3a1aun, CBA3aHHbIE C 00bEMOM NPSIMOI
TIPU3MBI

38 Boruucnenre 005EMOB TeJ ¢ TOMOIIIBIO

omnpenenéHHoro naTerpana. O6bEM HaKJIOHHON
IIPU3MBI




Brrunciaenue 00nEMOB TeI C IIOMOIIBIO

39 onpenenéHHoro uaTerpaiga. O0bEM mupaMu bl

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE 00HEMOB
pamMu/ C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuipl. OTHOLLIEHUE 00BEMOB
MUPAMHUJ] C OOIIUM yTIIOM

4 CrepeoMeTpuieckue 3ajauu, CBI3aHHbIE ¢ 00bEMaMU
HAKJIOHHOM IPU3MBI

43 CrepeomMeTpuieckue 3a7auu, CBSI3aHHbIE ¢ 00bEMaMU
pamMuabl

44 [Tpuknagasie 3apaun o Teme "OOBEMEBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOW MPHU3MBI

45 [Tpuknagasie 3apaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienue paccTostHUs 10
IJIOCKOCTH

47 Konrponbnas padora "O6bEM MHOTOTpaHHUKA"

43 [unuHapryueckas MOBEPXHOCTh, 00pa3yoIne
UMIMHAPUYECKON TOBEPXHOCTHU

49 Humnaap. [pamoit kpyrosoit muuHAp. [Lomans
MTOBEPXHOCTU LUIUHAPA

50 Konnueckasi moBepXHOCTh, 00pa3yronmue KOHUIECKOM
nosepxHoctu. Konyc

51 Ceuenne KoHyca MJI0CKOCTBIO, TApauIeIbHON
IJIOCKOCTH OCHOBaHMSI

57 Yceuénnslit konyc. M300pakeHne KOHyCOB U

YCEUEHHBIX KOHYCOB




[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM

53
IIOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOM MOBEPXHOCTH U IMOJTHON
ITOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aJa4M Ha I0Ka3aTENbCTBO U
55 BBIYMCIICHHE, IOCTPOCHNUEM CEYEHUIN LUIIUHAPA,
KOHyCa
CrepeomeTpuueckue 3ajauM Ha JI0Ka3aTeIbCTBO U
56 BBIUHCJIEHHUE, IOCTPOCHUEM CEUYEHUIN UIMHIPA,
KOHyCa
57 [Ipuknaaneie 3a1a4u, CBI3aHHBIE C IUIUHIPOM
58 [IpuknagHble 3a1a49n, CBSI3aHHBIE C IWJIMHIPOM
59 Cdepa u map
[Tepeceuenue cepsl u mapa c miockocteio. Kacanue
60 mapa u cepbl TNIOCKOCThIO0. By u n300paxenue
niapa
[Tepeceuenue ceps! u mapa c miockocTeio. Kacanue
61 mapa 1 cepsl MI0CKocThI0. Bua u nzobpaxxkenue
miapa
62 VYpasuenwue chepsl. [Inomans chepsl u e€ yacreit
63 CummeTtpus cdepsl U 1apa
CrepeomeTpruueckue 3aja4M Ha JI0Ka3aTeIbCTBO U
64 BBIUMCJIEHHE, CBA3aHHbIE CO CEpOi U 1IapoM,
MTOCTPOEHUEM HUX CEYEHHH MIOCKOCTBIO
CrepeomeTpruueckue 3ajauM Ha I0Ka3aTeIbCTBO U
65 BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
ITOCTPOEHUEM HUX CEYEHHH MIOCKOCTBIO
66 [Tpuxnagubie 3a1a4n, CBI3aHHbBIE CO chepor u
1apoM
67 IToBTOpEHME: OKPY’KHOCTH HA IUNIOCKOCTH,




BBIYHCJICHHA B OKPYXHOCTH, CTAHJAPTHLIC HO,I[O6I/I$I

Paznmuunbie KOM6I/IHaHI/II/I TEJI BpallilCHUA U

68 0
MHOTOI'PAaHHUKOB

69 3amauu o Teme "Tena M MOBEpPXHOCTH BpaleHus" 0

70 3anauu o Teme "Tena ¥ MOBEpXHOCTH BpaleHus" 0

71 KonTponbhas pabota "Tena u moBepxHOCTH 1
BpanieHus"

7 O0bém nmnuHIpa. Teopema 06 00bEME MPAMOTO 0
WIMHpA

73 Brruncnenre 00bEMOB Tell ¢ TOMOIIBIO 0
onpenenéHHoro uaTerpaiga. O6bpEM KoHYyCa

74 [Tnomaau 60KOBOI U MOIHOM MOBEPXHOCTH KOHYCA 0

75 CrepeomeTpuueckue 3aa4u, CBsI3aHHbIE C 0
BBIYHMCJICHHEM 00BEMOB IIMJIMH/IPA, KOHYCA

76 [Tpuknagasie 3aaaun 1o Teme "OOBEMBI U TUIOIIAIH 0
MoBepXHOCTEN Ten"
O6béM mapa u maposoro cekropa. Teopema 06

77 06béme mapa. [Inomans cheprr. CTepeomerprudeckne 0
3aJ]a4M, CBSI3aHHBIE C BRIYHCIEHHEM 00BhEMOB M1apa,
IIAPOBOT'0 CErMEHTA U MIAPOBOr0 CEKTOPa
[Tpuxnagusie 3anaun no Teme "OO6bEMBI TEN",

73 CBSI3aHHBIE C 00BEMOM IIIapa | IIOMIABI0 Cephl. 0
CooTHo1teHus: MeX1y IUIOMAASIMH ITOBEPXHOCTEH U
00BEMaMU TOJJOOHBIX TeJT
[TonoGHbIe Tena B mpocTpancTBe. M3MeneHne oobéma

79 npu nopobun. CrepeoMeTpuyecKre 3aaauu, 0
CBSI3AHHBIE C BBIYHCICHUEM 00BEMOB TEIN U
IO TOBEPXHOCTEN

30 Konrponbnas pabora "[Tnomaayu moBepxHOCTH U 1

00BEMBI KPYTJIBIX TET"




81

JBuxenus npoctpancta. OtoOpakenus. J{BrkeHus
1 paBeHCTBO Guryp. OOIIHe CBONCTBA IBHKCHHIMA

82

Buapl nBukeHnii: napauieNbHbIN NEPEHOC,
LIEHTpaJIbHAsi CAMMETPUS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOi1

&3

[TpeoOpaszoBanus nogobus. Ipsmas u chepa Ditnepa

84

FeOMeTpI/I‘leCKI/Ie 3ala4U1 Ha IPUMCHCHUEC IBUKCHUA

85

Kontponbhas padota "BekTopsl B mpocTpancTse"”

86

O6o06matomee nmoBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 knaccoB, cucremaruzanus
3HaHui: "[lapannenbHOCTh NPSIMBIX U TUIOCKOCTEHN B
npocTpaHcTse"

87

O6o6maromiee noproperue 11 moHIATHUI U METOJIOB
Kypca reomerpuu 10-11 kmaccoB, cuctemaTuzanus
3HaHui: "Bekropsl B npocTtpancTae”

88

O6o6maromiee noproperne 11 MOHITHI U METOIOB
Kypca reomerpun 10-11 kiaccoB, cucrematuzamus
3HaHui: "Bekropsl B npocTpaHcTae”

89

O6o6maromee noproperue 11 mOHITHN U METOJIOB
Kypca reometrpun 10—11 kimaccoB, cucremaTuzamus
3HaHMi: "O0BbeM MHOrOrpaHHUKa"

90

O6o6maroriee noproperne 11 MOHITHI U METOJIOB
Kypca reometrpun 10-11 kiaccoB, cucrematuzamus
3HaHuil: "O0beM MHOTOrpaHHUKA"

91

O6o6maromee noproperue 11 mOHITHI U METOIOB
Kypca reometrpun 10-11 kiaccoB, cucrematuzamus
3HaHui: "[lomany NoBepXHOCTH U 00BEMBI KPYTIIBIX
ten"

92

O6o6maromiee noproperue 11 moHITHI U METOJOB
kypca reomerpun 10—11 kaccoB, cucremaruszanus
3HaHui: "[lnomaay moBepXHOCTH U 00BEMBI KPYTIIBIX




n

TCJI

93

HtoroBast KOHTpOJIbHAs paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHue, 06001IEHNE U CUCTEMATH3AIMS 3HAHUI

96

VcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€
POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

97

Hcropust pa3BUTUS CTEPEOMETPUN KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX NHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HCTOpI/ISI Pa3sBUTHA CTCPCOMCTPUU KaK HAYKU U et
POJIb B pa3BUTUH COBPEMCHHBIX MHKCHCPHBIX 1
KOMIIBIOTCPHBIX TCXHOJIOT Wil

99

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HCTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKU U eé
POJIb B pa3BUTUH COBPEMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUN KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropust pa3BUTUS CTEPEOMETPUN KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

Maremaruka: ['eomerpus 10-11 knaccesl, JI.C.Atanacsn, B.®.byty3os, C.b.Kagomues, JI.C.Kucenea, 3.1 .Ilo3nHsxk.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. C.A.Caaxksn, B.®.byty3os, 'eomerpus, [Toypounsie pazpabotku, 10-11 kmace

2. Maremaruka, 3aauu ¥ yIpaKHEHHs Ha TOTOBBIX uepTexax,E.M.Pabunosuy, ['eomerpust 10-11 kiaccor
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.yaklass.ru/
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