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HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsSETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEOHETO
o0uiero oOpa3oBaHMsl, TaK Kak 00€CIEUYMBAET BOZMOKHOCTh M3YUYCHHS AUCLUATIINH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockombKy  JIOTMYECKOE  MBINUICHHE,  (QOPMUPYEMOE  TOPH  W3YYCHUH
00y4aroIUMHCS MOHATUHHBIX OCHOB F€OMETPUH, MPH I0KA3ATEIBCTBE TEOPEM U
NOCTPOCHUMN LICTIOYKH JIOTHUECKUX YTBEPXKACHHIA MPU PEIICHUN FEOMETPUYECKHAX
3a1a4, YMEHWE BBIABUTaTh M OMPOBEPrarb THIOTE3bl  HEMOCPEIACTBEHHO
UCTIOJB3YIOTCS NP PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOTO LMK, B YACTHOCTH
(u3nyecKux 3a1au.

Llens ocBOEHUs mporpaMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOnéHHOM
YPOBHE — Ppa3BUTHE WHAMBHIYAIBHBIX CIIOCOOHOCTEH oOOydarommxcs mpu
W3YYCHUH TE€OMETPHH, KaK COCTABJIAIOUICH MpeAMETHOM obmactn «Marematnka u
uHpopmaTuka»  4epe3  OO0ECHEeYeHUE  BO3MOXKHOCTH  MPUOOPETEHUS U
UCMONb30BaHusl Oosice TNyOOKMX TIEOMETPUYECKMX 3HAHWM W JCHCTBHMA,
CHELM(PUYHBIX TEOMETPUH, H HEOOXOUMBIX JUIsl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[TpopUTETHBIMM 3aa4aMK Kypca TEOMETPUM Ha YIIIYOJIIEHHOM YPOBHE,
PACIIMPSIFOLIMMHI W YCHJIMBAOIIMMH KypC Oa30BOT0 YPOBHS, SIBIISIFOTCSI:

PACIIMPEHUE MPEACTABICHUS O TEOMETPHH KaK YaCTH MHPOBOW KYJIbTYPHI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBSI3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMuUpOBaHWE TPEACTABICHHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak o
BOKHEHIINX MATEMaTHYECKUX MOJENX, TMO3BOJSIOIUX OMHUCHIBATE M U3y4aTb
Pa3HBIE SABJICHUS OKPY>KAIOIIETO MUPA, 3HAHUE TOHIATUHHOTO anmnapara no pasaeiny
«CtepeoMeTpus yueOHOro Kypca reOMETpUH;

(opMupoBaHWE  YMEHHWS ~ BIAACTh  OCHOBHBIMH  MOHATUSIMH O
NPOCTPAHCTBEHHBIX (PUTypaX M WX OCHOBHBIMM CBOHCTBAMH, 3HAHHE TEOPEM,
GopMysT U yMEHHE WX MPUMEHSTh, YMEHHUS OKA3bIBaTb TEOPEMbl U HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PELICHUS 33124,

(opMUPOBAHME YMEHUS PACNIO3HABATH HA YEPTEKAX, MOJEIAX U B PEATbHOM
MUPE MHOTOTPAHHMKH M Tella BPALICHUS, KOHCTPYHPOBAThb T'€OMETPUUYECKUE
MOJIENH,

(opMUPOBAHNE TMOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOEHUS
MAaTEMaTHYECKAX TEOPHH, (POPMUPOBAHME MOHUMAHUS POJM AKCMOMATUKH TPHU
[IPOBEICHUHN PACCYKICHUM,

(opMUpOBaHME YMEHUS BIAJCTh METOAAMM JOKA3aTEIbCTB M AJITOPUTMOB
PELICHUS,, YMECHUS HMX NPHUMCEHSTH, MPOBOJIUTH HOKA3ATEIIBHBIE PACCYXKICHUS B
XOJIE PEIEHUS CTEPEOMETPUUECKHX 3aa4 U 3a]1a4 ¢ TPAKTHUYECCKUM COACPKAHUEM,
(opMUpOBaHME TPEIACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH



00OCHOBAaHWUM MATEMATHUYECKUX YTBEP)KICHUI U POJIM AKCHOMATHKU B TPOBEACHUH
JeTyKTUBHBIX PACCY>KICHUH;

Pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTYAIBHBIX W TBOPYECKUX
CnocOOHOCTEH 00yYarOMMXCsl, MO3HABATEILHON aKTUBHOCTH, MCCIIETOBATEIBCKUX
YMEHHA, KPUTUYHOCTH MBILIJIEHUS, HTHTEPECA K U3YUYCHHUIO TEOMETPHH;

(opmupoBaHue (YHKIMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPHUM:
YMEHMS Pacno3HaBaTh MPOSBICHHAS TE€OMETPUYECKUX TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEABHBIX KU3HCHHBIX CUTYalUsX W MPU M3YYEHUM IPYTHX
y4E€OHBIX MPEAMETOB, TMPOSIBICHHUS 3aBUCHUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJECIUPOBAHUSL PEATBHBIX CHUTYyalMii, WCCIICIOBAHWS TOCTPOCHHBIX MOJENCH,
WHTEPIPETALNHN OTYUYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COACPKATEIbHBIMA JIMHASAMUA YUeOHOrO Kypca «['eomeTpus» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«Muororpanauku», «Tema  BpameHus», «BekTopel W KOOpAWMHATH B
MPOCTPAHCTBEY, «{BH>KEHHUS B TPOCTPAHCTBEY.

CdopmymupoBannoe Bo DI'OC COO TpeOoBaHHE «YMETH ONEPUPOBATH
NOHATUSIMIAY», PEJIICBAHTHBIMM TE€OMETPUHM Ha yIrayOnEHHOM YpPOBHE OOydY€HUs B
10-11 knaccax, OTHOCUTCSI KO BCEM COJCPKATEIbHBIM JIMHUSIM YY€OHOIO Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHWM  paCOpeicisieTcss HE  TOJNbKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yuenus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOILIIEE MPEAMETHBIM Pe3yabTaTaMm ocBocHUst DenepanbHOl padboueii
OPOrpaMMbl, PACpPEACHEHHBIM N0 TOJaM OOYYEHHMsI, CTPYKTYPUPOBAHO TAKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHUHLIIMIHAILHBEIM BOMPOCaM 00y YarOIIUECs
oOpallayiich  HEOAHOKPATHO. OTO  MO3BOJSET  OPraHW30BaTh  OBIIAJICHHUE
rEOMETPUYECKUMH NOHITHSIMHA W HABBIKAMH TIOCTIEA0BATENBHO U MOCTYMATENBHO, €
COOJIFOICHAEM MPUHIMNA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUSI BKIKOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN O0YYAIOIINXCS, PACIIMPAS U yrayOmsis
e€, 00pasys NPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexoa K H3yYEHHUIO TE€OMETPUH HA YTIYOINEHHOM YPOBHE MO3BOJISIET:

co3garb  yciaoBus Ui guddepeHnmanuu  00Oy4EHHWs, MOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENBHBIX MPOrpaMM, OOeCHEeYnTh YyIIIyOnéHHOE
W3YYCHUE TEOMETPHA KAK COCTABJIAIONICH yueOHOro npeamera «Maremarukay,

NOJArOTOBUTh OOYYArOUIMXCS K MPOJODKEHUIO M3YyUYEHUsT MaTEeMaTHKH C
yuétoM BbeIOOpa Oyaymeid mnpodeccun, obecneunBas MPEEMCTBEHHOCTh MEXKAY
o0mmM 1 TpohecCUOHATBHBIM 00PA30BAHUEM.

Ha wsyuenume yueOHOro kypca «l'eomerpusi» Ha yriyOJIEHHOM YPOBHE
orBoautcs 204 vaca: B 10 knacce — 102 yvaca (3 yaca B Heaenro), B 11 kimacce — 102
yaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMbie ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CcTepeoMeTpud. TOYka, mpsMas, IUIOCKOCT,
OpOCTpaHCTBO. [loHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKeHWE MPAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
NnapajyieNbHbIe W CKpEIIMBArOUIMecs mpsMble. [Ipu3HaKM CKpemMBArOIIMXCS
npsambIX. [TapamiensHOCTE TPIMBIX U IJIOCKOCTER B MPOCTPAHCTBE: NMApaIICIIbHBIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX NPSAMBIX, TAPALIEIBHOCTD MPAMOR
U IUIOCKOCTH. llapamenbHoe M LEHTPATBbHOE NPOCKTUPOBAHME, H300paXKCHHE
¢uryp. OCHOBHBIE CBOICTBA MApPAJUIEILHOTO MPOCKTHPOBaHUS. M300paxkeHue
Guryp B mapajuieIbHONW MPOECKUMH. YTJIBI C COHAMPABICHHBIMU CTOPOHAMHM, YTOJ
MEXIY MPAMBIMU B POCTpaHCTBE. [lapajiienbHOCTh MIIOCKOCTEN: MapalielibHbIe
IJTOCKOCTH, CBOWCTBA apalyICIbHBIX IJIOCKOCTEH. IIpocreiimue
OPOCTPAHCTBEHHBIE  (UIYPBl HA IUJIOCKOCTH: TETPAdAp, NapauICIECIUNET,
MMOCTPOCHUE CEUCHUM.

[TepneHaMKYISIPHOCTD TPSAMOM U TIOCKOCTH: NMEPIEHAMKYJISPHBIEC MPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE TMAPAUIETBHBIE W TEPICHAMKYISAPHBIE K TUIOCKOCTH,
NPU3HAK TEPNCHAUKYISAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpEMa O MNPsAMOMR
NEPIEHANKYIIIPHOR IIJJIOCKOCTH. OproronajibsHoe [IPOEKTUPOBAHUE.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSHAE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  TJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
[TepneHAMKYISIPHOCTD  TUIOCKOCTEHM:  MPU3HAK — MEPHNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPIEHAUKYIIAPax.

YTIbl B IPOCTPAHCTBE. YIOJ MEXKIY NPSIMOM M IJIOCKOCTBIO, JBYTPAHHBIN
yroJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEéXrpaHHblii © MHOTOTPAHHBIE YTJIBL
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro ymia. CBOHCTBA IUIOCKMX H
JBYTPAHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCHHYCOB W CUHYCOB IS
TPEXTPAaHHOIO yrija.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHuUKOB, pa3BEpTka MHOrorpaHHvka. [Ipusma: n-yrosbHas
npu3Ma, npsaMasl U HAKIIOHHAS MPU3MBbI, OOKOBAs W MOJHAS OBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsAMOYIOJBHBIA — HapaJuleNenuIe] W €ro  CBOMCTBa.
Kparuaiimmme mnyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[ludaropa. I[lupammpa: n-yroneHas nUpamuia,
npaBWIbHAs W yceu€HHas mnupamuabl. CBoiicTBa pédbep W OOKOBBIX TpaHEl
NPaBUIBHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKMW: TPABWIIbHAS NpPU3MA U



[paBUAJIbHAsA TMpPaMKIA, MpaBUIbHAs TPEYIroJibHAs MNUpaMHUIa W TPaBUIIBLHBIN
TeTpadap, KyO. IlpeacraBneHue O NPaBWIBHBIX MHOTOIPAHHUKAX. OKTaXp,
JOAEKA AP W UKOCa AP.

BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. péOpa, IWAroHaJH, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOH MOBEPXHOCTH MPSAMOA NPU3MBL
[Tnomane OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MNPABWIBHON NUPAMHUIBL,
TeOopeEMa O TUIOIIAAN YCEYEHHON MUPaAMHUIBI.

CaMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS TPAaBWIBHBIX MPHU3M, CUMMETPHS IPABUIIBHON
[TAPAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJICHHLIE W  IPOTUBOIOJIOKHO
HalpaBJIEHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [I€lCTBUSA C BEKTOPAMMU: CIIOXKEHUE
U BBIUMTAHWE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CITOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[ToHdaTHE KOMIUTAHApHBIE BEKTOPBI. [IpHU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBunio mapauienenunena. Teopema O Pa3loKEHUM BEKTOpa MO TPEM
HEKOMIUIAHAPHBIM ~ BeKTOopaMm.  [IpamoyroneHas  cuctemMa  KOOpAWMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpA M
KOOPAMHATAMHA TOYEK. YTOin MEXAy BeKropamu. CKaISIPHOE MPOU3BEACHUE
BEKTOPOB.

11 KUIIACC

Tesia BpalueHus

[ToHATMA: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpa3yrolIMe MNOBEpXHOCTEH. Tema BpameHus:
LWIAHAP, KOHYC, YCECUEHHBIA KOHyC, cdepa, map. B3aumMHOE pacnonoKeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUsl HA TUIOCKOCTH. Pa3péprka nunuHapa u koHyca. CuMMmerpust cepsl U
mapa.

OO0béM. OcHOBHbBIE cBoiicTBAa 00bEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIbHOTO Tapajule/ienunea W CieacTBus U3 He€. OObEM npsaMoil u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MAPaMUAbl U KOHyca. OOBEM MIapa U apoBOro
CErMEHTA.

KomOuHanmu Ten BpalieHuWs M MHOTOrpaHHUKOB. [lpu3ama, BnucaHHas B
LWIAHAP, ONHCaHHAas OKOoJo IwuHMHApa. llepeceuenne cdepel M mapa ¢
wiockocThro. Kacanne mapa v cheprl IocKoCThrO. [[OHSATHE MHOTOrpaHHUKA,



OMUCAHHOTO OKOJIO CQepbl, c]eppl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIWHAPA, KOHYCA, IUIOWAAL CPEPBl U €€ 4YacTeil.
[TonoOue B mpoctpaHcTBe. OTHOWIEHWE OOBEMOB, IJIOMAJAECH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeobOpasoBanue nomodus, romoreTHs. PemieHune 3amad Ha
TUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECCKIUX METOJIOB.

[TocTpoeHHEe ceUeHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LIMIIMHAPA
(mapajyielbHO W NEPHCHAMKYJSIPHO OCH), CEYCHMS KOHyca (MapajuieibHBIC
OCHOBAHUIO W MPOXOISIINE YEPE3 BEPLIAHY ), CEUEHUS [IAPa, METOABI MOCTPOCHHUS
CEUCHUH: METOJ CIICAOB, METOJ BHYTPEHHETO MPOCKTHUPOBAHMS, METOJ NIEPEHOCA
CEKYILEN TITOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpanctBe. OmnepauMyd HaJ BEKTOpaMH. BekTopHOE
YMHOXEHUE BEKTOPOB. (CBOHCTBA BEKTOPHOIO yMHOXEHMs. [IpsaMoyrolibHas
CUCTEMA KOOPAMHAT B nmpocTtpaHcTBe. KoopauHaTel BekTopa. Pa3noxkeHne BekTopa
no Oasucy. KoopAMHaTHO-BEKTOPHBIA METOA MPH PEUICHUM TE€OMETPHUYECCKHUX
3a/1ad4.

J{BHKEHHUS B IPOCTPAHCTBE

JIBu>keHus npocTpaHcTBa. OToOpakeHus. J|BH)KEHUS M PABEHCTBO (UTYD.
OOmme cBoiicTBa JABMKCHWM. BHIbl JBMKEHWA: MapajyieibHBIA  MEPEHOC,
LEHTPAJIbHAS CUMMETPHUS, 3€PKAJIbHAs CUMMETPHS, MOBOPOT BOKPYI MNPSMOMN.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Ditnepa.



IHJIAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpa:knanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0wiecTBa,  NPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NPOLEIYyp TPaKJAHCKOro oOmecTBa (BbIOOPBL, OMPOCHI W JAPYrO€), YMEHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMAMHY W HA3HAYEHUEM;

2) IaTpHOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLLJIOMY M HACTOSILEMY POCCHUHCKOW MAaTEMAaTHKH, LICHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUUCKUX MATEMATHKOB M POCCUICKON MaTEMAaTHYECKOM IIKOJIBL,
UCIOJB30BAHUE 3TUX JOCTIKEHWH B JAPYTUX HAyKax, TEXHOJIOrMsX, cdepax
3KOHOMUKH,

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMOKEHUI HAYKHM W ACATEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) scTeTn4ecKoe BOCTIUTAHHE:

ACTETUYECKOE OTHOILUIEHWE K MHUPY, BKIHOUAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHUNA, PACCYXACHHUNA, BOCIPUUMYNBOCTD
K MAaTEMAaTH4YE€CKUM aCeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA,

S) pusnyeckoe BocnuTaHue:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (30POBOC MHUTAHWE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTJIbIXa, PeryysipHas Qu3nueckas akTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-030POBUTEIBHOMN NEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHUE:

FOTOBHOCTb K TPYAY, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu U Peaiu30BbIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTb M CIOCOOHOCTH K  MATeMaTH4eCKOMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3K0J1I0THYeCKOe BOCIIHTAHHE:

C()OPMUPOBAHHOCTh  3KOJIOTMYECKOM  KYJIBTYpbl, TIOHAMAHWUE BIMSHUS
COLIMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpeabl, 0CO3HAHUE MIOOANTBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHCHHE MATeMAaTHMYECKWX 3HAHWW Js peuieHus 3a1ad B o0nactu
OKPYXKAIOLIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
NIOCITIEACTBUN JUIsl OKPYIKAIOLIEH CPebL;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

Cc()OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W OOWIECTBCHHOM  NPAKTHKW, TNOHUMAaHHE
MAaTeEMaTHYECKO HayKH Kak c(epbl YEIOBEUYECKOM MACATECIBbHOCTH, 3TANoOB €&
pa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MAaTEMAaTUKU W MATEMATUYECKOM KYJIbTYPOH Kak CPEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh NPOECKTHYK) W HMCCIECAOBATENBCKYIO ACATEIBHOCTD
WHIUBUYAIHO U B TPYIIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jjornyeckue aeiicreus:

BBISBIIAT M XAPAKTEPHU30BATH CYIICCTBEHHBIE NPU3HAKM MATEMATUUYECKHUX
OOBEKTOB, TOHATHN, OTHOLIEHWA MEXIy TMOHATHAMH, (POPMYIUPOBATH
OTIPEACTICHUS TOHATHI, YCTAHABIIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALUH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPAX TPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMATh,  (QOPMYJMpPOBaTh W  MPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIIbHBIC U OTPULATENIbHBIC, EAMHUYHBIC, YACTHBIE H OOLIUE, YCIIOBHBIC,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, JAHHBIX, HAOJIOACHUSAX W YTBEPKACHUSX, MPEIIaratb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENaTh BBIBOABI C HCMOJB30BAHUEM 3AaKOHOB JIOTMKH, JIECOYKTUBHBIX W
MHIAYKTUBHBIX YMO3aKIIFOYEHHU I, YMO3aKIFOUEHHUH 110 aHAIOT UM,

ITPOBOJUTE CAMOCTOSITENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOIO), BEICTPABaTh APryMEHTALWIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOABIL,

BbIOMpaTh Crmoco0 pelicHust ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKHe AeiicCTBUS:



UCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IO3HAHWS,
(GopMymupoBaTh  BOMPOCHI,  (PUKCHPYIOIIME  MPOTUBOPEUME,  OpolieMy,
YCTAHABIIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, apryMEHTHPOBATH
CBOIO TMO3HILIAI0, MHEHUE,

OPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ECKOro 0OBEKTa, SIBJICHMS, POLIECCa,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMMU;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHUS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YJIbTATOB, BEIBOJAOB H 0000IICHUIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH A€(PUIUTEl MTHPOPMALUH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHbIX THIIOB, aHATM3UPOBATH,
CUCTEMATHU3UPOBaTh M HWHTEPHOPETUPOBATh MHPOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPpUUECKH,

OLICHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATE CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeJsiMi - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTAaX, JaBaTh MOACHEHWS MO XOAY PELICHUs 3aayd,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aAaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIacMON 3adauv, BBICKA3bIBATh HWJIEW, HALEJICHHBIE HA TOMCK
pELIEHUs, COIMOCTABIATE CBOM CY)KICHHUSA C CY)KACHUAMH APYIMX YYaCTHUKOB
auanmora, 0OOHApyXMBaTh PA3JIMUME M CXOACTBO MO3ULMM, B KOPPEKTHOWH (opme
(opMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3a1a4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMPATh (GopMar BBICTYIUICHHS C Y4YETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasiTuBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIATh IJIaH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO pELICHHS €
YU4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:

BIQJCTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn  Kak  OCO3HAHWs
COBEpIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJECTh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJS MpoLecca W Pe3yibTara PELICHUs
MaTEMATHYECKOM 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUN 33a4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSM, OOBACHATH TPAYNHBI
JOCTUKEHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/IbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl MpU pEHICHWMH Y4YeOHBIX 3aJay, NOPUHAMATh LEllb COBMECTHOH
JEATEILHOCTH, TUIAHUPOBATh OPraHW3alMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI  paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

Y4acCTBOBAaTh B IPyMIOBBIX (opmax paboTel (00CYXKAcHHs, OOMEH MHEHWIA,
«MO3rOBBIE IITYPMBI» W  WHBIC), BBINOJHITH CBOK 4YacTb pabOTBl H
KOOPAVMHHUPOBATh CBOM JECHCTBHS € JIPYIMMHM WJICHAMW KOMAaH[bI, OLEHUBATh
Ka4eCTBO CBOEIO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kiaacca 00yyaromuicst HAyYUTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMH CTEPEOMETPUH MPH
PEUICHUY 3a/1a4 ¥ MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUM,

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS U3 HUX MPU PCIICHUH
FEOMETPUYECKUX 3314,

e KJIACCH(PUIMPOBATh B3aUMHOE PACHOJIOKCHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,

e CBOOOJHO OMNEPUPOBATH TMOHSATHUSMHU, CBSI3aHHBIMM C YIJIAaMH B
MPOCTPAHCTBE. MEXKAY NPSAMBIMH B MPOCTPAHCTBE, MEKIY MNPAMON W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOIHO PAacMO3HABATH OCHOBHBIE BWIbl MHOTOTPAHHMKOB (MPU3MA,
NUPAMHAJA, MPAMOYTOJIbHBINA Napajuienenunen, Kyo),

e KiaccM(pUUMPOBATH  MHOTOTPAHHWUKW, BBIOMpAs  OCHOBAHWS  JUIs
KJlaccu(puKanum;

e CBOOOAHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPaHHHUKOB TJIOCKOCTBIO;

e BBINOJHATH  MAPAJUIEIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
OPOEKTUPOBAHKE (UTYP HA MJIOCKOCTh, BBINOJHATh M300paKeHUs: QUryp
HAa TUTOCKOCTH,

e CTPOUTh CEUYCHUST MHOTOTPAHHUKOB PA3JIMYHBIMA METOJAMH, BBIMOIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHU/JI CBEPXY, COOKY, CHU3Y;

e BBIYHACIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupamMuaa), FEOMETPUUYECKUX TENT ¢ TPUMEHEHUEM (HOPMY.T;

e CBOOOJHO OMEPUPOBATH MOHATHIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LIEHTP,
OCb M TUIOCKOCTh CUMMETPHHM, LEHTP, OChb M IIOCKOCTh CHUMMETPUHU
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSATHAMH, COOTBETCTBYIOLIMMM BEKTOpaM W
KOOpJMHATaM B TPOCTPAHCTBE,

e BBINOJHATH ICHCTBHS HAJ BEKTOPaMU;

e pelIaTh 3aJa4M Ha JOKA3aTeIbCTBO MATEMATUYECKWX OTHOUICHHWNA W
HAXOKICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOBI
IPHA PELIEHUU MAaTEMATUYECKHUX 3344 MOBBIIIECHHOTO U BBICOKOTO YPOBHS
CJI0>KHOCTH,

e MPHUMEHATH NPOCTEHINAE NPOTPAMMHBIE CPEACTBA W SJIEKTPOHHO-
KOMMYHHKAILMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1aY,;

e W3BJEKATh, NPEOOPa30BBIBATE M HMHTEPOPETUPOBATH HMH(POPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (PHUrypax, MPEACTABICHHYIO Ha
YepTekax U pUCYHKax;

e TMPHUMCHATH TMOJYYECHHBIC 3HAHWS HA TMPAKTUKE. CPAaBHUBATh W
AHAJIM3UPOBATh PEAIBHBIE CUTYalUH, MPUMEHATh U3YUYCHHBIC MOHATUS B
OpOLECCE TMOMCKA PEIICHHMS  MAaTeMaTH4ecku  CpOpMyIHpOBAHHON
npoOJIEMbI, MOJACIUPOBATh PEAIbHBIE CUTYallMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJAETN C UCMHOJB30BAHUEM T€OMETPHUYECKHUX
NOHATANA M TEOpEM, ammnapara aiareOpbl, pellaTh MPAKTUYECKUE 3aa4H,
CBSI3AHHBIE C HAXOXKACHUEM F€OMETPHUECKUX BEJIMYMH,

e HWMETh NPEIACTABJICHHS 00 OCHOBHBIX 3Tanax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.

K koniry 11 kaacca o0yyaromuicst HAyYUTCS:



CBOOOJHO OMEPUPOBATH MOHATUSMH, CBS3aHHBIMM C LMJIMHIPUYECKOH,
KOHMYECKOH W CQEPUUYECKON TMOBEPXHOCTSAMHU, OOBICHITH CIHOCOOBI
NOJTYYCHUS;

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C T€JIAMK BPALUCHUS: [IMJIUHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarth Tena BpallcHus (LWIMHAP, KOHYC, cdepa wm map) u
OOBSICHATH CIOCOOBI IOYYECHHUS TN BPALICHHUS;

KJTAaCCU(PUIIMPOBATH B3AUMHOE PACIIONIOKEHUE CHEPBI U MIIOCKOCTH,
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHMKOB M TEJ BpALICHUS,
TrEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C KOMOWHAIIMSIMU TEI
BpALLCHUS] U MHOTOTPAHHUMKOB. MHOTOIPaHHUK, BIUCAHHBIM B cdepy u
OTMMCAHHBIA OKOJIO CQepbl, cdepa, BNUCAaHHAsE B MHOTOTPAHHUK WJTM TEJIO
BPALICHMUS;

BBIUUCIIATH COOTHOMIEHUSI MEXY MJIOUIAAIMU MOBEPXHOCTEN U 00BEMAMuU
MMOJTOOHBIX TEII,

n300paxkarb M3ydacMble (DUTYPhl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUSI TEJT BPALLICHMUSI,

U3BJICKaTh, WHTECPNPETUPOBATh M NpeoOpa3oBbIBaTh WH(MOPMAIMIO O
OPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, TMPEACTABICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOOHO ONMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAMHAT;
pelarb TeOMETPUUECKUE 3a/1a4M HA BBIUUCIECHUE YIJIOB MEKIY MPSMbIMU
U TUIOCKOCTSIMM, BBIYUCICHUE PACCTOSHUI OT TOUYKM 10 TUIOCKOCTH, B
LEJIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOIA MPU PELICHUH;
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JBUKEHUM,

BBIMOJIHATE M300PaKCHUS MHOTOTPAHHMKOB W TEJl BpALUCHUS MPU
MapajuIeIbHOM  HEPEHOCE, LEHTPATBHOW CHUMMETPHUH, 3E€PKAIBHOMN
CUMMETPHUH, MIPH MOBOPOTE BOKPYT MPSAMOiA, MpeoOpa3oBaHus MoA00us;
CTPOUTH CEUECHHUS MHOTOIPAHHMKOB U TEJ BPALICHUS: CEYCHUS IMJIMHAPA
(mapajieNIbHO Y MEPIEHIUKYISPHO OCH), CEYEHUST KOHYyCa (Mapajijie/ibHbIE
OCHOBAHUIO U MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEYEHWM: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYILEH NIIOCKOCTH,



JIOKa3bIBATh TEOMETPUYECCKUE YTBEPIKICHNUS,

OPUMEHATh T€OMETPUYCCKHE (PAKThl [UIsl PELICHUS CTEPEOMETPUUYECCKUX
3aa4, MPEANoararolnX HECKOJIBKO IIaroB PEIICHUs, €CJIU YCIIOBUSA
NPUMEHEHUS 3a/1aHbI B IBHOH M HESIBHOM (hopMe;

pemark 3aJavd Ha J0Ka3aTeiIbCTBO MATEMATUYECKUX OTHOIICHWA |
HAXO0XKICHUE TEOMETPUUECKUX BEITNYNH,

[IPUMEHATE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4,

IIPUMEHATL  IIOJyYEHHBIE  3HAHMA HA  [PAKTUKE.  CPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATH U3YUCHHBIC
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PEIICHUSA
MareMaTuyecku  C(POpMYyJMPOBAHHOW  TPOOJEMBI,  MOJACIUPOBATH
peajbHBIE CUTYallMM Ha S3BIKE T€OMETPHUH, MCCIECAOBATH IMOCTPOCHHBIE
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKHUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemark MNPAKTUYECKUE 3a7a4ud, CBSI3aHHBIE C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS T'E€OMETPUM Kak
COCTaBHOM YacTh PyHIAMEHTA PA3BUTHUS TEXHOJIOTHA.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudposrbie)
n/n NPOrpamMmslI Bcero Konrpoaehbie | Tlpaxriieckie o0pa3oBaTe/bHBIE
padoTbI padoTbI pecypeni
1 BreneHue B crepeoMeTpHIO 23 1
5 B3anmuOe pacnonoxeHue npsiMelx B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTb NPSMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneHnmiyns[pHOCTb NPSIMBIX U 25
MJIOCKOCTEH B MPOCTPAHCTBE
YTIbl U PacCTOSHUSA 16 1
MHororpaHHuKH 7 1
BexTtope!l B npocTpaHcTBe 12
g HOBTOPGHI/IG, 00001IeHHE U CHCTEMATU3ALUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE
No ni/m HaumeHoBaHHe pa3feioB H TeM Kosrposmoie | Tpakruseckue (uudposbie)
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypeni
1 AHanuTHueckas reoMeTpusl 15 1
5 [TosTOpeHue, o6o6meHI:Ie u 15 !
CHCTEMAaTHU3aLUs 3HAHUH
OOBEéM MHOTOTPAaHHHUKA 17 1
4 Tena BpaleHus 24 1
5 [Tnommanu NOBEPXHOCTH U OOBEMBI 9 !
KPYTJIBIX T
6 JBrxeHus 5 1
7 [TosTOpeHue, o6o6meHI:Ie u 17 5
CHCTEMAaTHU3aLUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

DJeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUIIa H300PAKEHHS HA
PUCYHKE IIOCKOCTH, MapalIeNbHBIX
NPSMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka

IIoHATHSA CTEepeOMEeTpUN: TOUKA, psIMasd,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHUs! HA PUCYHKE
MJIOCKOCTH, MapaAJUICIIbHBIX IPAMbBIX
(OTpe3KOB), cepenUHbI OTpe3Ka

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroIyecs npsiMasi U MiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

ITonsTus: nepecexaroiyecs MIOCKOCTH,
nepeceKaroIyecs npsiMasi U MiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

MHoOTrorpaHHuKH, H300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

MHoOTrorpaHHuKH, U300pakeHne
NPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CJIeICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cnencteus u3 HUX. CriocoOwl 3a1aHus
MPSIMBIX U TJIOCKOCTEHW B MPOCTPAHCTBE.
O003HaueHUs PSIMBIX U TUIOCKOCTEH

10

N3o0paskeHue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYYEHHBIX IUIOCKOCTEH. PackpalumBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

11

N3o0paskeHue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYYEHHBIX IUIOCKOCTEH. PackpalumBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

12

N3o0paskeHue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYYEHHBIX IUIOCKOCTEH. PackpalumBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

13

N3o0paskeHue ceueHnit nupamMuabl, Kyda u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pébpa. M3o0paskeHue nepeceveHus
MOJYYEHHBIX IUIOCKOCTEH. PackpalumBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU L[BETAMHU

14

Merton cinenos st HOCTPOEHHs! CeUeHUN




15

MeTton cnenoB ISl MOCTPOSHUS CEYSHUH.
CaolicTBa nepecevyeHnil NpsIMbIX U
MJIOCKOCTEN

16

MeTton cnenoB sl MOCTPOSHUS CEYEHUH.
CaolicTBa nepecevyeHnil NpsIMbIX U
MJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupamuae, kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aIIUCh 11aroB
MOCTPOESHHSI

18

[TocTpoenue ceueHuii B mupamuae, kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34I1UCh 1aroB
MOCTPOESHHSI

19

[TocTpoenue ceueHuii B mupamuae, kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 3aIIUCh 11aroB
MOCTPOESHHSI

20

[TocTpoenue ceueHuii B mupamuae, kyde
o Tpém Toukam Ha pédpax. Coznanue
BBIHOCHBIX LIepTe}KeI\/'I U 34I1UCh 1aroB
MOCTPOESHHSI

21

[TosTOpenue nnanumerpuu: Teopema o
NPONOPLUMOHANBHBIX OTpe3Kax. [Tomodue
TPEYTrOJIbHUKOB

22

IToBTOpenue nuanumerpuu: Teopema
Menenas. PacueTsl B CEUEHUSIX HA
BBIHOCHBIX YEPTCXKaAXxX. HCTOpI/Iﬂ pa3BUTHA
MJIAHUMETPHUU U CTEPECOMETPUHA




23

KonrponbHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmuOe pacnonoxeHue npsiMelx B
npoctpaHcTse. CKpelBaOIUecs
npsimble. [Ipru3Haky CKpeLuBaroLIuXcsl
npsimMbIx. [lapannensHble npsiMble B
MIPOCTPAHCTBE

25

Teopema 0 CyLIECTBOBAHUH U
€AUHCTBEHHOCTHU MPSIMON MapajuiebHON
JAHHOH NPsIMOM, NPOXOASLIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAILLEH HA JAHHON
npsiMoii. JlemMma o nepecedueHun
MapauIeIbHbIX MPSIMBIX JIOCKOCTBIO

26

ITapannenbHOCTB Tpex NpsiMbIX. Teopema o
TpEX napajlyieNbHBIX NpsAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS MPSMBIX

27

[TapannenbHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NMapaJJIETBHOTO
npoeKkTHpoBanus. M300paxeHne pasHbIx
¢buryp B mapanaesbHONH IPOEKINH

28

LlenTpanpHas npoekuus. Yrod ¢
COHANpPAaBJICHHBIMA CTOPOHAMHU. YTOI
MEXAY MPSIMBIMU

29

3amaun Ha TOKA3aTENILCTBO U
HCCJIEOBAHUE, CBSI3aHHBIE C
PacIoNOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

30

IlonATHA: NapannenbHOCTh NPSMON U
IIJIOCKOCTH B IpocTpaHcTse. [IpusHak
NapauIeJIbHOCTU NPSIMON U TUIOCKOCTH.




CaolicTBa napasieabHOCTH NPSIMON U
IUIOCKOCTHU

31

I'eomeTpuueckue 3ajauu Ha BBIUHCIICHUE U
JIOKa3aTeNbCTBO, CBSI3aHHBIE C
NapajuIebHOCTBIO MPSIMBIX U TJIOCKOCTEN
B [IPOCTPAHCTBE

32

ITocTpoeHue ceueHus1, MPOXOASIIEro Yepes3
JAHHYIO IPSIMYIO Ha YePTEXE U
NapajieIbHOro Apyrou npsamou. Pacuér
OTHOULIEHUI

33

[TapannenbHas NPOEKLHS], TIPUMEHEHHE
1T IOCTPOCHMS CeUeHHH Kyba u
napauienenunena. CBoncTBa
napajuieNienunesa 1 mpu3Mbl

34

ITapannensHble niaockocTu. Ilpusnaku
NapajyIeIbHOCTHU JBYX IIOCKOCTEH

35

TeopeMa 0 mapaiiebHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOASAIIEH
yepes3 TOUKY, He MPUHAAJICIKAIIYIO JTaHHON
IJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaolicTBa napajuleabHbIX MIOCKOCTEN: O
NapajuleIbHOCTU MPSIMBIX MepeceueHus
MIpU NEPECCUCHNUN ABYX MapaJIJICIIbHBIX
MIJIOCKOCTEN TpeThen

37

CaoiicTBa mapauieNbHbIX MIIOCKOCTEH: 00
OTPE3Kax NapajuieIbHbIX NPAMBIX,
3aKJIFOYEHHBIX MEXKAY I1apajliICIbHBIMU
IJIOCKOCTSIMU, O MepecedeHH MpsIMOi C
ABYMHA NapaJlICJIbHbIMU IIJIOCKOCTAMUA




38

IToBTOpenue: Teopema [Inudaropa Ha
IIOCKOCTH

39

IIoBTOpEHUE: TPUTrOHOMETPUS
MPsIMOYTOJIBHOI'O TPEYTOJIbHUKA

40

CaoiicTBa kyba 1 MPsIMOYTOJIBHOTO
napajulieJaenumnena

41

Brraucnenue nimH OTpe3KoB B kKyOe U
MPsIMOYTOJIHOM Mapajuieenunene

42

IlepnieHAUKYIAPHOCTD NPSAMOU U
mockocty. Ilpusnak
NEePNEHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH

43

IlepnieHAUKYIAPHOCTD NPSAMOU U
mockocty. Ilpusnak
NEePNEHANKYIAPHOCTH MPSIMON U
IJIOCKOCTH

44

Teopema 0 CyLIECTBOBAHUH U
€UHCTBEHHOCTH NPSIMOH, MPOXOAALIEH
yepes TOUKY MPOCTPAHCTBA U
MEePICHINKYJISIPHON K MJIOCKOCTH

45

IInockocTy 1 nepHneHANKYJISIPHBIE UM
MpsIMblE B MHOTOTPAHHHUKAX

46

IInockocTy 1 nepHneHANKYJISIPHBIE UM
MpsIMblE B MHOTOTPAHHHUKAX

47

IlepnieHaAUKYISAp U HAKJIOHHAS.
IlocTpoenue neprneHaUKyIsIpa U3 TOUYKU HA
MPSIMYEO

48

IlepnieHaAUKYISAp U HAKJIOHHAS.




IlocTpoenue neprneHaUKyIsIpa U3 TOUYKU HA
MPSIMYEO

Teopema o Tp€X nepneHANKYIApax

49
(npsimast 1 oOpaTHasi)

50 Teopema o Tp€X NepHeHANKYIAPax
(npsimast 1 oOpaTHasi)

51 Yroa Mexay CKpeluBarOIUMUCS
PSIMBIMU
ITouck nepneHauKyIApHBIX MPSIMBIX C

52 IIOMOLIBIO NIEPIIEHIUKYJIAPHBIX
IJIOCKOCTEN

53 OpTOroHanabHOE MPOEKTUPOBAHUE
IToctpoenue ceueHnii Kyda, MpU3MBI,

54 MPaBUIBHON MUPAMUJIBI C IOMOLIBIO
OPTOrOHAJILHON MPOEKIUU
IToctpoenue ceueHnii Kyda, MpU3MBI,

55 MPaBUIBHON MUPAMUJIBI C IOMOLIBIO
OPTOrOHAJILHON MPOEKIUU
CumMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IUIOCKOCTH. ITnockocTn
CUMMETPHUI B MHOTOTPaHHUKAX

57 IIpusHak nepneHauKyIsIPHOCTH MPSIMON U
MJIOCKOCTH KaK CIEACTBUE CUMMETPUHN

53 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU AO MJIOCKOCTH

59 IIpaBunbHBIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKHU AO MJIOCKOCTH

60 CriocoObl ONyCTHTD MEPIIEHAUKYISPHI:




CUMMCETPUA, CABUT TOYKHU IO
napajieIbHON NPsAMON

61

Crneur no HenapasuieIbHON MPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonrponbHas paborta "B3anMHoe
PaCIONOKEHUE MPSAMBIX U IIOCKOCTEN B
pocTpaHcTBe”

63

IloBTOpeHue: yron Mexxay NpsAMbIMH Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHUE: yroa Mexay
CKPEIIMBAIOLIUMHUCS IPSIMBIMH B
MPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIMHUCIICHUA
yrjia MCXKAY NpsAMbIMU B MHOTOI'paHHUKax

66

JIByrpansbiii yroj. CBONCTBO JUHEMHbIX
YIJIOB ABYTPAHHOIO yIia

67

Ilepnennuxymnspusle miockoctu. CBONCTBA
B3aUMHO MEePNEHINUKYJISIPHBIX MIIOCKOCTEN

68

IIpusnak nepneHauKyISIPHOCTH
IJIOCKOCTEM, TeopeMa O NPsIMON
MepeCceueHysi IBYX MIOCKOCTEN
NEePNEHANKYIAPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMOyTOMBHBIN HapaIeNenuIen; Kyo;
WU3MEPEHHs], CBOMCTBA NPSMOYTOJIBHOTO
napajulieJaenumnena

70

Teopema 0 AuaroHanu NPsIMOYrOJILHOTO




napajujaejaenureaa u CJIcaCcTBUC U3 HeE

71

CrepeomeTpuyeckie U MPpUKJIaTHbIC
3a71a4H, CBSI3aHHBIE CO B3aUMHBIM
PaCIONOKEHUEM NMPSMBIX U MJIOCKOCTH

72

IloBTOpeHue: CKpeIUBAIOIINECS TPSIMbIE,
napajuieIbHbIe INIOCKOCTH B CTAHAAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa napamienbHBIX MIOCKOCTEN Ha
CKPECIIUBAOIUXCS IPAMBIX, PACCTOAHUEC
MECXKAY CKPELIUBAOIUMHACA TIPAMBIMUA B
MPOCTBIX CUTYALHASIX

74

PaccTostHue OT TOYKHU A0 MIOCKOCTH,
paccTosiHuE OT NPSIMOM 10 MJIOCKOCTH

75

Brraucnenue pacCTOSHUN MEXIy
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
MOMOILBIO NEPHEHINKYJIAPHON INIOCKOCTH

76

TpéxrpanHelil yroji, HepaBeHCTBA IS
TpexrpaHHbix yrios. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CHHYCOB JJIsA
TPEXTPAHHOIO yria

77

DneMeHTBhI ChepruecKOl TeOMeTPUH:
reojie3nueckye JUHUM Ha 3emiie

78

KonrponbHas padota "Y bl u
paccrosiHus"

79

CucremaTtuzauus 3HaHUNH "MHOrorpaHHUK
U €ro 2JIEMEHTHI"

80

IIupamuna. Buns! nupamua. Ilpasunbnaas
nupamuaa




IIpusma. IIpsimast 1 HaKJTOHHAS! TPU3MBIL.

81 IIpaBunbHas npusma :

%2 IIpsamoii napannenenunen, 1
NPSIMOYTOJIbHBIN Mapajuiesienunen, Kyo

%3 Brinyxnble MHOrOrpanHuku. Teopema |
Ditnepa
Brinyxnble MHOrorpanHuku. Teopema

84 Dinepa. [lpaBunbHBIE U MOTYTIPAaBUIIbHBIE 1
MHOTOTpaHHUKHU

85 KontponbHas pabora "MHororpanHuku" 1

%6 ITonsiTHe BEeKTOpa Ha MIIOCKOCTH U B |
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3zHOCTB BEKTOPOB 1

89 IIpaBuno napannenenunena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1
PaznoxeHne BekTopa 1o 0asucy Tpéx

91 BEKTOPOB, HE JIeXKAIIUX B OAHOMN 1
MJIOCKOCTH

92 CxkanspHoe nmpousBesieHne 1

3 Briuucnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

95 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

96 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

97 IIpocreiimue 3ana4n ¢ BEKTOPaMHU 1

98 O06o0menne u cucTemMaTu3anus 3HaHUN 1




99 O06o01menne u cucTeMaTHU3alus 3HaHUN 1
100 Hrorosasi kKoHTpOsbHAs paboTa 1
101 Hrorosasi kKoHTpOsbHAs paboTa 1
102 O06o01menne u cucTeMaTHU3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I10O 102

ITPOTPAMME




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE
Hara ungposbie
Nen/m | Tema ypoka Kontpoabnsie | IlpakTnueckne
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
| IToBTopenue Tembl "KoopanHaTel BEKTOpa |
Ha TUIOCKOCTU U B IIPOCTPAHCTBE"
5 IToBTopenue Tems! "CkamnsipHoe |
IpOU3BENIeHHE BEKTOPOB"
3 IToBTOpeHue Tems! "Briuncnenue yria |
MeXly BEKTOpaMH B IIPOCTPaHCTBE"
4 IToBTOpeHue Temsl "Y paBHEHHE NPSMOIL, |
MPOXOsIIel yepe3 Be TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEHUE MIOCKOCTH, HOPMaJb, |
ypaBHEHUE MJIOCKOCTH B OTPE3Kax
7 BextopHoe npoussenenue 1
g JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
porpaMMHpOBaHNe
9 JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE |
porpaMMHpOBaHNe
10 AHanuTHYeCKHe METObI pacuéTa yria |
MeXy NPSIMbIMH B MHOTOI'PaHHUKAX
1 AHanuTHYecKHe METObI pacuéTa yria |
MeXy MIIOCKOCTSMH B MHOTOT'PAHHUKAX
12 Dopmya pacCTOSIHUAA OT TOYKH 10 1




MJIOCKOCTU B KOOPpAHUHATaxX

Haxoxnenue paccTOsIHUN OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossiHUN OT TOUKU 10
MJIOCKOCTH B MPABUJIbHON MUpaMHe

15 KontponbHas padora "AHamuruyeckas
reomeTpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOTOTpaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METOJI CJIEIOB
CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE

18 MJIOCKOCTH, NEPECEYeHUs MPSIMBIX U
MJIOCKOCTEN

19 [TapannenbHble NpsiMble U MIOCKOCTH:
napajuiesibHble CeUeHUsI

20 [TapannenbHble NpsiMble U MIOCKOCTH:
Pacy€T OTHOLIEHUI
[TapannenbHble NpsiMble U MIOCKOCTH:

21 YIJIBI MEXKAY CKPEIINBAKIINMHACS
MPSIMBIMU
IlepnenaukynspHble NpsIMblE U

2 IJIOCKOCTH: CTaHJAPTHBIE Mapbl
NEePIEeHIUKYISAPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUU MHOTOTPaHHUKOB
IlepnenaukynspHble NpsIMblE U

23 TUIOCKOCTH. TEOPEMA O TPeX
NEePIEeHIUKYIApax

24 IlepnennuKyIsspHBIE NPSAMBIE U




IIJIOCKOCTH: BBIYHUCJICHUA OJIMH B
MHOTrOrpaHHUKax

25

IToBTOpeHnue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

26

IToBTOpeHnue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

27

IToBTOpeHnue: nnomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI TSI
iomanei, coodpaskeHus moxooust

28

IInomanu ceueHnii MHOrOrpaHHUKOB!
IUTOINAAH TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUsl MOA00Hs

29

IInomanu ceueHnii MHOrOrpaHHUKOB!
TUTOINAAN TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUsl MOA00Hs

30

KontponbHas padora "[loBTopenue:
MHOTOTPAHHHUKH, CEUSHHSI
MHOIOTpaHHHUKOB"

31

O61ém Tena. O6beM MPSIMOYTOJIBHOTO
napajuiesenmnena

32

3anauu 00 yaBoeHHH Ky0a, O KBaapaType
ky0a; O TPUCEKLIUHU yTIia

33

CrepeoMeTpHUecKHe 3a/1auy, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiesenmnena

34

HpI/IKJ'IaI[HbIe 3aaa4u, CBsA3aHHBIC C




BBIUUCJICHHEM 00BEMA MPSIMOYTOJLHOTO

napajuiefenunena

35 O06BEM npsIMOI TIPU3MBI

36 CrepeomeTpHuuecKme 3aa4uu, CBSI3aHHbIE C
BBIUUCIIEHIEM O0BEMOB TPSIMOM MTPU3MBI

37 [IpuknagHble 32124, CBSI3aHHBIE C
00BEMOM MPSIMOH TPU3MBI
Beruncienne 0ObEMOB TeI € TTOMOLIBIO

38 onpeaenéHHoro unrerpaia. O0peém
HAKJIOHHOM NPU3MBI
Beruncienne 0ObEMOB TeI € TTOMOLIBIO

39 onpeaenéHHoro unrerpaia. O0peém
MTUPAMUTBI

40 Dopmyna o0bpéMa nmupamuabl. OTHOLICHUE
00BeMOB HpaMu ¢ OOLINM YTIIOM

A1 Dopmyna o0bpéMa nmupamuabl. OTHOLICHUE
00BeMOB HpaMu ¢ OOLINM YTIIOM

4 CrepeomeTrpHuuecKie 3a1a4t, CBSI3aHHBIE C
00BEMaMHU HAKIIOHHOH MPHU3MBI

43 CrepeomeTpHuuecKme 3aa4uu, CBSI3aHHbIE C
o0BbéMamMu MUPaMUIBI
[Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI

44 Ten", CBsI3aHHBIE ¢ 0OBEMOM HAKJIOHHOM
MPU3MBI

45 [Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI
Ten", CBA3aHHbIE C OOBEMOM MUPAMHUABI

46 IIpumenenne o6vEMOB. Brruncnenne

pacCTOAHNA OO MJIOCKOCTU




KonrponbHas padora "O0bEM

47 |
MHOIOrpaHHHUKA
ununapuyeckast IOBEPXHOCTb,

48 o0pasyrommne ITHHAPHYECKON
MOBEPXHOCTU

49 Hunuanp. Ipsimoii kpyroBoi HUIUHAD.
[Inowans NOBEPXHOCTH LUIUHAPA

50 Konunueckas noBepxHOCTh, 0Opa3yromme
KOHHYECKON nosepxHocTu. Konyc

51 CeueHue KOHyCa TUIOCKOCTBIO,
napajuleIbHOM MJIOCKOCTH OCHOBaHUS

5 Yceuénnnblii konyc. U3o0pakeHue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53 [Tnomanas GOKOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA

54 [Tnomanas GOKOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA
CrepeomeTrpuueckue 3a1a4n Ha

55 JIOKA3aTeJIbCTBO U BEIYUCIICHUE,
MOCTPOEHHUEM CEUEeHUN LIMIMHIPA, KOHyCca
CrepeomeTrpuueckue 3a1a4n Ha

56 JIOKA3aTeJIbCTBO U BEIYUCIICHUE,
MOCTPOECHHUEM CEUEeHUN LIUINHIPA, KOHYCa

57 IIpuknanHble 3a1a4u, CBsI3aHHBIE C
LUIUHIPOM

58 IIpuknanHble 3a1a4u, CBsI3aHHBIE C
LUIUHIPOM

59 Cdepa u map




60

Ilepeceuenue chepsl u mapa ¢
rutockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u m300pakenne mapa

61

Ilepeceuenue chepsl u mapa ¢
rutockocTeio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By u m300pakenne mapa

62

Ypasnaenue chepsl. [Lnomans cheps u eé
yacTen

63

Cummerpust chepsl u mapa

64

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO U BBIMHCJICHUC,
CBsI3aHHBIE CO c(hepoii u mapom,
MOCTPOCHHUEM UX CEYSHHI MIIOCKOCTHIO

65

CrepeomeTrpuueckue 3a1a4n Ha
JOKa3aTCJIbCTBO U BBIMHCJICHUC,
CBsI3aHHBIE CO c(pepoii U mapom,
MOCTPOCHHUEM UX CEYSHHI MIIOCKOCTHIO

66

IIpuxnanHele 3a1a4y, CBsI3aHHBIE CO
cepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTD Ha MIIOCKOCTH,
BBIMUCIICHUS B Opr>KHOCTI/I, CTaHI[apTHbIe
nogoous

68

Paznmuunbre KOM6I/IHaLII/II/I TECJ BPaLLCHUA U
MHOT'OrpaHHUKOB

69

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"

70

3anauu no teme "Tena U NOBEPXHOCTH
BpalneHus"




71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaleHus"

72

O6vém nmmaapa. Teopema 06 0ObEMe
npAMOro qujanHAapa

73

Brruncnenne 0ObEMOB TeN ¢ ITOMOILBIO
onpeaenéHHoro unrerpaia. O0peém
KOHycCa

74

Tnomanu 60xk0BOH U MOMHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpudeckue 3aa4u, CBI3aHHBIC C
BBIUUCJICHHEM O00BEMOB IIMTUHIPA,
KOHyCa

76

[Mpuknanneie 3aaauu o Teme "O0bEMBI U
MJIOLIA U TTOBEpXHOCTEH Ten"

77

OOBéM 1apa ¥ MIapOBOr0 CEKTOPA.
Teopema 06 obbéme mmapa. [Lnomans
chepsl. CTepeomMeTpudecKue 3aau,
CBA3aHHBIC C BEIYUCJICHUEM O6”béMOB
1apa, LIapoOBOro CErMEHTA U [AapOBOrO
ceKkTopa

78

[Mpuknanueie 3aaa4uu 1o Teme "OOBEMBI
Ten", CBA3aHHBIE C OOBEMOM Iapa u
miomanbio chepol. COOTHOIICHHS MEXKIY
IUIOINAASIMH TTOBEPXHOCTEH U 00BEMaMuU
nOMOOHBIX TEJ

79

ITonoOHbIe Tena B MPOCTPAHCTBE.
N3menenne obbéMa nipu momooww.
Crepeomerpuyeckue 3a1a4u, CBI3aHHbBIE C




BBIYHCIIEHHEM OOBEMOB TeJ U IUIomanen
MOBEPXHOCTEN

80

KonrponbHas padora "[Lnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIbIX TENT"

81

JiBmkenus npoctpancTea. OToOpakeHus.
JBukenust u paBeHCTBO puryp. OOrme
CBOICTBA ABWKCHUHN

82

Buape! nBrkeHHi: napaienbHbIi
MEePEHOC, LEHTPaIbHas CHUMMETPHS,
3€pKajbHasi CHMMETPHUs, TOBOPOT BOKPYT
psiIMOI

83

[Ipeobpazosanus mopodusi. [Ipsmast u
cepa Diinepa

84

reOMeTpI/ILIeCKI/Ie 3aa4uu Ha IPUMECHCHUC
JABUKCHUA

85

KonrponbHas pabora "BekToph! B
pocTpaHcTBe”

86

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MEeTOZ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"ITapannenbHOCTb NPSAMBIX U MJIOCKOCTEN
B IIPOCTpaHCTBE"

87

O6o6maromee nosropenne 11 moHsITHIA 1
MEeTOZ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"BekToprl B MpoCTpaHcTBe"

88

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MEeTOZ0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMATU3ALsI 3HAHUH!
"BekToprl B MpoCTpaHcTBe"

89

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MEeTOZ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"O6bpeM MHOTOTpaHHUKA"

90

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MEeTOZ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"O6bpeM MHOTOTpaHHUKA"

91

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MEeTOZ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"TInomaan MoBEPXHOCTH 1 OOBEMBI
KpYIJbIX Ten"

92

Ob6o6bmaromee mosropenue 11 nmorsaTuii u
MEeTOZ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3ALMs 3HAHUI:
"TInomaan MoBEPXHOCTH 1 OOBEMBI
KpYIJbIX Ten"

93

Hrorosast KoHTpONBbHASA padoTa

94

Hrorosast KoHTpONBbHASA padoTa

95

[TosTopenue, obodImeHue u
CHUCTEeMAaTU3alMs 3HAHUI

96

Hcropus pa3sBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BuTus CTEPEOMETPUU KaK
HayKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJOT Uil

98

Hcropus pa3sBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3sBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3sBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3sBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3sBuTHs CTEPEOMETPUH KAK
HAayKH U €€ POJb B Pa3BUTHH
COBPEMEHHBIX HMHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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