





HOACHUTEJBHASA 3AIINCKA

['eomeTpust sBAsSETCS OAHMM M3 0a30BBIX KYPCOB HA YPOBHE CPEOHETO
o0uiero oOpa3oBaHusl, TaK Kak 00€CIEUYMBAET BOZMOKHOCTh MU3YUYCHHS JUCLMATIINH
€CTECTBCHHO-HAYYHOH HAMPABICHHOCTH W MPEAMETOB TYMAHUTAPHOTO LMKJIIA.
[TockOMBKY ~ JIOTHYECKOE  MBINUICHHE,  (QOPMUPYEMOE  MpPH  W3YUYCHHH
00y4YaroIMMUCS MOHATUIUHBIX OCHOB F€OMETPHM, MPH JOKA3aTEIIbCTBE TEOPEM H
NOCTPOCHUM LICTIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUM FEOMETPHUUYECKHAX
3a1a4, yMEHWE BBIABUTaTb W OMPOBEPrarb THIIOTE3bl  HEMOCPEIACTBEHHO
UCIOJIB3YIOTCSA MPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOIO LMKJIA, B YaCTHOCTH
(u3nyecKux 3a1au.

Llens ocBOCHMs mporpamMmsbl yueOHOTo Kypcea «['eoMmeTpus» Ha yriryOnéHHOM
YPOBHE — Ppa3BUTHE WHAMBHAYAIBHBIX CIIOCOOHOCTEH OOydarommxcs Npu
W3YYCHUH TE€OMETPHH, KaK COCTABIAIOUICH MpeaAMETHOM obmactn «Maremartnka u
uHopmaTuka»  4epe3  OO0ECHEYEeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCNONBb30BaHusl Oosice TNyOOKMX TEOMETPHUECKHX 3HAaHM W JICHCTBUH,
CHEM(PUUHBIX TEOMETPUH, U HEOOXOMMBIX JUIsSl YCIIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHMusl, CBI3aHHOTO C UCMOIb30BAHUEM MATEMATUKH.

[TpuOpUTETHBIMM 33Ja4aMK Kypca T€OMETPUM Ha YTIIyONEHHOM YPOBHE,
PACIIMPSIFOMIMMHI W YCHJIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCSL:

PACIIMPEHUE MPEACTABICHUS O TEOMETPUH KAaK YaCTH MHPOBOW KYJBTYPHI U
(OpMUPOBAHME OCO3HAHUS B3AUMOCBS3H FEOMETPUH C OKPYKAIOIIMM MHAPOM;

(opMUPOBaHWE TPEACTABICHHUS O NTPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIMX MATEMATUUYECKUX MOJIENSX, TMO3BOJISIFOLIMX OIMUCHIBATH W HM3y4YaThb
Pa3HBIE SBJICHUS OKPYKAIOLIET0 MUPA, 3HAHUE TOHATUHHOTO annapara no pasaeiny
«CtepeoMeTpusy y4eOHOro Kypca reOMETpuH;

(opMupoBaHWE  yMEHHMS ~ BIAACTh  OCHOBHBIMH  MOHSATUSMH O
OPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOHCTBAMH, 3HAHHE TEOPEM,
GopMysT U yMEHHE WX MPUMEHSTh, YMEHHUS OKA3bIBaTb TEOPEMbl U HAXOIUTh
HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 33124,

(opMUPOBAHME YMEHUS PACMIO3HABATH HA YEPTEIKAX, MOJECIAX U B PEATBHOM
MUPE MHOTOTPAHHMKH M TeElla BPALICHUS, KOHCTPYHPOBAThb T'€OMETPUUYECKUE
MOJIENH,

(OpMUPOBAHME TOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MAaTEMATHYECKAX TEOPH, (OPMUPOBAHMUE MOHWMAHUS POJM AKCUOMATUKH IPHU
[IPOBEICHUN PACCYKICHUM,

(opMUPOBAHME YMEHUS BIAACTh METOJAMHU J0KA3aTEIbCTB M AITOPUTMOB
PELICHUS, YMEHUAS HMX NPUMEHSTH, MPOBOIUTH JOKA3ATEIBHBIC PACCYKIACHHS B
XOJIE PEIEHHS CTEPEOMETPUYUECKHX 3aa4 M 3a]1a4 ¢ TPAKTHUYECCKUM COACPKAHUEM,



(opMUpOBaHME TPEACTABICHUS O HEOOXOAMMOCTH  JOKA3aTeNbCTB  NPH
00OCHOBAaHWM MATEMATHYECKUX YTBEPKICHUI U POJIM AKCHOMATHKU B TPOBEACHUH
JeTyKTUBHBIX PACCYKICHUH;

Pa3BUTHE M COBEPLICHCTBOBAHME WHTEIIEKTYAJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEH 00ydaronMxcs, MO3HABATEIBHOW AaKTUBHOCTH, UCCIICI0BATEIBCKAX
YMEHHHA, KPUTUYHOCTH MBILIJIEHUS, HHTEPECA K H3YUEHUIO TEOMETPUH,

(opmupoBanue (QYHKOUMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHON T€OMETPUM:
YMEHMS PACNO3HABaTh TMPOSIBICHUS TE€OMETPHUECKUX TMOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEATbHBIX KU3HECHHBIX CUTYaUUsX W MPU M3YUYEHUM IPYTHX
y4eOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,
MOJICTIMPOBAHUST PEATbHBIX CHTYaLMi, MCCICAOBaHUsS TOCTPOCHHBIX MOJIEIECH,
WHTEPIPETALNHN OTYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COACPATEIbHBIMA JIMHASAMA YUeOHOro Kypca «['eomeTpus» B
10-11 «knmaccax sBistoresa: «lIpsMble M TUIOCKOCTM B MPOCTPAHCTBEY,
«MuororpanHuku», «Tema BpameHus», «BekTopel W  KOOpAWHATHE B
MPOCTPAHCTBEY, «{BH>KEHHUSI B TPOCTPAHCTBEY .

CdopmymupoBannoe Bo DI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
NOHATUSIMIA», PEJIICBAHTHBIMM T'€OMETPUM Ha YINyOIEHHOM YPOBHE OOy4YCHUs B
10—-11 knaccax, OTHOCUTCS KO BCEM COACPKATEIbHBIM JIMHASAM YUeOHOIO Kypca, a
(OpMUPOBAHME  JIOTMYECKMX YMEHUH  PACIPEACNAETCS HE  TOJNBKO IO
COJIEPKATENIBHBIM JIMHUSAM, HO M 1O rojgam o0yuenus. CoaepkaHue o0pa3oBaHus,
COOTBETCTBYIOILLIEE MPEAMETHBIM pPe3ysibTaTaM OcBocHUst DenepanbHOi paboueii
OPOrpaMMbl, PACpPEACTEHHBIM N0 TojJaM OOY4YEHHSs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPHHLIMITMATIBHBIM BOMPOCAM O0YyYarOIUECs
oOpalaiich  HEOAHOKPATHO. OJTO  MO3BOJSET  OPraHW30BaTh  OBIIAJICHHUE
rEeOMETPUYECKUMH NOHIATHASIMA W HABBIKAMH TIOCJIEI0BATENBHO U MOCTYMATENBHO, C
COOJIFOICHAEM TPUHIMIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIKOYATh B OOLIYIO
CUCTEMY T€OMETPHUYECKUX MPEACTABICHUN OOYYAIOIINXCS, PACIIMPAS U yIayOmsis
e€, 00pasys MPOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexoa K U3yUYEHHIO TE€OMETPUH HA YTIITyONEHHOM YPOBHE MO3BOJISIET:

co3garb  ycioBus g guddepeHnmanuu  0Oy4YEHHWs,  MOCTPOCHUS
WHAMBUIYAIBHBIX 00pa30BaTENIbHbIX MPOrpaMM, OOECHEUHTh  YIrayOJNEHHOE
W3YYECHUE TEOMETPHH KAaK COCTABJIAIONICH yueOHOro npeaMera « Maremarukay,

NOJATOTOBUTh OOYYAKOUIMXCS K MPOJODKEHUIO M3YyYCHUsST MAaTEMaTHKH C
y4éToM BbIOOpa Oyayiiei mpodeccun, obecneunBas MNPEEMCTBEHHOCTh MEXKAY
oOmmM 1 TpohecCHOHATBHBIM 00PA30BAHUEM.

Ha wusyuenme yueOGHOro kypca «l'eomerpusy» Ha yriayOJEHHOM YPOBHE
orBoautcs 201 yvac: B 10 kiacce — 102 yaca (3 yaca B Henemo, 34 Heaema), B 11
Knacce — 99 Jacos (3 yaca B HEACTIO, 33 HENENH ).



COJAEPKAHUE OBYUYEHUA
10 KUIACC

IIpsiMbie B IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpuu. Touka, mnOpsMas, TJIOCKOCTB,
OpOCTPaHCTBO. [IoHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHHM U CIEACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
NapajjieNbHbIe W CKPEIIMBAKOIMECH MNpsMble. [IpU3HAKM CKpEeLMBAIOIIMAXCS
npsAMBIX. [lapamuieIbHOCTE IPAMBIX M IIJIOCKOCTENW B MMPOCTPAHCTBE: NapalIe/IbHbIE
NPAMBIE B IPOCTPAHCTBE, MAPAJUICITIBHOCTD TPEX MPAMBIX, TAPAIIIEIBHOCTD MPIMOM
U IUIOCKOCTH. llapamensHoe M LEHTPATBbHOE NPOCKTUPOBAHME, H300paKCHHE
¢uryp. OCHOBHBIE CBOHCTBA MAPAUIEIIBHOTO MPOCKTHPOBaHUS. M300paxkeHue
Guryp B napajuieIbHONW MPOCKIUKU. YTJBl ¢ COHAMPABICHHBIMA CTOPOHAMM, YTOJ
MEXIY MPAMBIMA B pOCTpaHcTBE. [lapayimenbHOCTh IIIOCKOCTEN: NapalielbHbIe
IJTIOCKOCTH, CBOWCTBA apaylyIeIbHBIX IJIOCKOCTEH. IIpocreiitue
OPOCTPAHCTBEHHbIE  (UIYpPBl HA IUIOCKOCTH: TETPAdAp, NapaUICICIHIICH,
MMOCTPOCHUE CEUCHUM.

[TepneH MKy ASPHOCTE TPSAMOM M MJIOCKOCTH: MEPHEHAUKYISPHBIE MTPSAMBIEC B
MPOCTPAHCTBE, MNPSAMBIE MMAPAJUICIIBHBIE M TEPNECHAMKYJSAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNCHAUKYJSAPHOCTH TNPSIMOA M IUIOCKOCTH, TEOpeMa O MNpsAMOMR
NEPIEHANKY JIIPHOR IIJIOCKOCTH. OpToroHasibHOE IIPOEKTUPOBAHHUE.
IleprieHAUKY AP M HAKIIOHHBIE. PACCTOSHAE OT TOYKU 0 MIIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM A0  MJIOCKOCTH,  MHpoeKuHMss  (QUrypsl Ha  IJIOCKOCTb.
[TepneHAMKYASPHOCTE  TUIOCKOCTEH: MPU3HAK  NEPNEHAMKYJSAPHOCTH  ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NEPIEHAUKYIIAPaX.

YTIIIbl B NPOCTPAHCTBE. YIOJd MEXAY NPSIMOA M IIOCKOCTBI), ABYTPAHHBIN
yIOJ, JIAHEWHBIA YIOJ ABYTPAHHOrO yria. TpEXrpaHHbIi 1 MHOTOIPAHHBIE YTIIBI.
CpoiicTBa TUIOCKMX YITIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKHX H
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buael MHOTOrpaHHUKOB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, npsMas i HAKJIOHHAs MPU3MbI, OOKOBAs W MOJHAs MOBEPXHOCTh MPU3MBIL.
[Tapamnenenunen, NpsAMOYIOJBHBIA — HapaJleNenuIe] W €ro  CBOMCTBa.
Kparuaiimmme myTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.
[TpoctpanctBenHas teopema I[lmdaropa. Ilupammpa: n-yroiapHass OUPaMHUJA,
npaBWibHas W yceu€éHHas nupamuabl. CBoiicTBa pédep M OOKOBBIX T'paHEH
NPaBUIbHOW mupaMuiabl. [IpaBuiIbHBIE MHOTOTPAHHUKHW: TPABHUIIbHAS NpPU3MA U



[paBUAJIbHAsA TMpPaMKIa, MpaBWIbHAs TPEYrojibHas NUpaMHUIa W TPaBUIIBHBIN
TeTpadap, KyO. IlpeacrapneHue O NPaBWIBHBIX MHOTOIPAHHUKAX: OKTaXp,
JOAEKA AP W UKOCa AP.

BbluricieHue 3JEMEHTOB MHOTOIPAHHUKOB. péOpa, IWaroHaJiv, YIJIbL.
[Tnomaae OOKOBOH MOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBL,
IIONIalb OCHOBaHWH, TeopeMa O OOKOBOM MOBEPXHOCTH NPSAMOA NPHU3MBL
[Tnomane OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MNPABWIBHON NUPAMHUIBL,
TeopeMa O TUIOIIAAN YCEYEHHON MUPaAMUIBI.

CaMMeTpuss B TPOCTPAHCTBE. OJIEMEHTBI CUMMETPUM  TPABHUJIBHBIX
MHOTOTPAaHHUKOB. CHUMMETpUsT B TPABUIIBHOM MHOTOIPAHHUKE. CUMMETPUS
napajuieJienunena, CAMMETPUS MPABWIBHBIX MPHU3M, CUMMETPHUS IPABUIIBHON
[IAPAMHAIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IMPOTUBOIOI0KHO
HaIpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [eMCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIUATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha
yncso. CBOMCTBA CITOKEHHST BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHdaTHE KOMIUTAHApHBIE BEKTOPBI. [IpH3HAK KOMIIJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema 0 pas3ioKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTOopaMm.  [IpsamoyroneHas  cuhcremMa  KOOpAMHAT B
npoctpancTBe. Koopaunarel BekTopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpA M
KOOPAMHATAMHA TOYEK. YTOI MEXAy BeKTOpamu. CKanspHOE MPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tesa Bpawuenust

[ToHATMA: UWIMHAPUYECKAS TMOBEPXHOCTb, KOHMUYECKAs MOBEPXHOCTD,
cepuueckas MOBEPXHOCThb, OOpa3yrolMe MNoBEpXHOCTEH. Tema BpameHus:
LWIAHAP, KOHYC, YCECUEHHBIH KOHYC, cdepa, map. B3zaumHOe pacnonoxeHue
chepsl M TUIOCKOCTH, KacaTrelnbHas TJIOCKOCTh K cdepe. M3o0pakeHue Tten
BpalllCHUsI HA TUIOCKOCTH. Pa3péprka nmunuHapa u KoHyca. CuMMmeTpust cepel U
mapa.

OO0béM. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00béEME
NPSAMOYTOJIBHOTO Tapajulesienunena u ciaeacTBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, WIMHAPA, MUPaMHUIbl U KOHyca. OOBEM mapa U MmapoBOTo
CErMEHTA.

KomOuHanmu Ten BpamieHus M MHOTOrpaHHUKOB. [lpu3ma, BnucaHHas B
LWIAHAP, ONHCaHHAs OKOoJo IwuMHApa. llepeceuenne cdepsl M mapa ¢
wiockocThro. Kacanune mapa u cdepsl miockocThro. [IOHATHE MHOrOrpaHHUKA,



OMKCAHHOTO OKOJIO cdepbl, ceppl, BNUCAHHOW B MHOTOTPAHHMK WA TEIO
BpAILCHUSI.

[Tnomaae MOBEPXHOCTH LMIMHAPA, KOHYCA, IUIOWAAL CPEPBI U €€ YacTeil.
[Tonobue B mpoctpancTBe. OTHOLICHWE OOBEMOB, TUIOLIANCH MOBEPXHOCTEH
nonoOHbIx ¢uryp. [IpeoOpaszoBanne nomodus, romoreTs. PemieHune 3agad Ha
TUIOCKOCTH C MCIIOJIb30BAHUEM CTEPEOMETPUUECCKUX METOJIOB.

[TocTpoeHHEe ceUeHNt MHOTOTPAHHUKOB M TEJ BPALLICHUS. CEUEHHS LUIMHAPA
(mapayielbHO W NEPHCHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuieibHBIC
OCHOBAHUIO W MPOXOSAIIAE YEPE3 BEPLIMHY ), CEUCHUS 1Iapa, METObI MOCTPOEHUS
CEUCHUH: METOJ CIICOB, METOJ BHYTPEHHETO MPOCKTHPOBAHMS, METOJ MEPEHOCA
CEKYILEN TTOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpocrtpanctBe. Omnepaumy HaJ BEKTOpaMH. BekTopHOE
YMHOXKEHHE BEKTOPOB. (CBOHCTBA BEKTOPHOIO yMHOXEHMs. [IpsMoyroyibHas
cUCTEMa KOOpAMHAT B npocTtpaHcTBe. KoopauHatel BekTopa. PaznoskeHne BekTopa
no Oasucy. KoOpAMHATHO-BEKTOPHBIA METOA MPH PEIICHUM TE€OMETPHUYECCKHUX
3a/1ad4.

J{BHKEHUS B IPOCTPAHCTBE

JIBu>keHns npocTtpaHcTBa. OtoOpakeHus. J[B)KEHHS M PaBEHCTBO (UTYP.
OOwmue cBoiicTBa JABMKCHWM. BHIbl JBMKEHWN: NapalyIe/ibHBIA  TEPEHOC,
LEHTPAJIbHAS CUMMETPHS, 3€PKaJIbHAs CUMMETPHUS, MOBOPOT BOKPYL MNPSMOM.
[TpeobpazoBanus nogodus. [Ipsmas u cdepa Ditnepa.



HNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaknanckoe BOCIMTAHHE:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0liecTBa,  OPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OPOLEIYyP TPAKIAHCKOro 0oOmEecTBa (BBIOOPHI, OMPOCHI W JIPYrO€), YMEHUE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMM B COOTBETCTBMM C HX
(YHKIMSAMHU U HA3HAYEHUEM;

2) NaTpUOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTH POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOLUJIOMY M HACTOSIIEMY POCCHUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUYECKOMN LIKOJIBI,
UCIOJB30BAHUE 3TUX JOCTIKEHUMH B JAPYrUX HAyKax, TEXHOIOrMsX, cdepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUHCKOTO HapoAa, c(pOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
NMPUMEHEHUEM JOCTWMOKEHUI HAYKM M JCATENBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJI4/Ja B MOCTPOCHHUE YCTORYMBOIO Oy IyIIErO;

4) scTeTn4ecKoe BOCIUTAHHE:

ACTETUYECKOE OTHOIUIEHWE K MHPY, BKIIHOUAs JCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHUNA, PACCYXKACHUN, BOCIPUUMYUBOCTD
K MAaTEMAaTHYECKUM aCIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pusnueckoe BocnuTaHue:

C()OPMUPOBAHHOCTb YMEHUS TNPUMECHATH MAaTEMATHYECKUE 3HAHUS B
MHTEPECAX 30POBOT0 M 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JI0POBBIO (3J0POBOE MHUTAHWE, COAJAHCUPOBAHHBIA PEXKUM 3aHATHH W
OTJIbIXa, PeryispHas Gpu3nueckas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIOPTUBHO-0310POBUTENBHON IEATETBHOCTBIO,

6) Tpy10BO€ BOCIIUTAHHUE:

TFOTOBHOCTb K TpPYAy, OCO3HAHHWE LIEHHOCTH TPYIOIIOOUs, HHTEPEC K
pa3mauHbIM  cepaM  TPO(ECCHOHATIBHOW — ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBINA BBHIOOD
Oynymeid npodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI,
FOTOBHOCTb M CIOCOOHOCT K  MATEMarTH4eCKOMy  OOpa3oBaHUKD U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTh K AKTHBHOMY
VYACTHIO B PELICHUHU MPAKTAYECKHUX 3a/1a4 MATEMATUYECKON HANPABICHHOCTH,

7) 3K0/10THYeCKOe BOCIIUTAHHE:

C()OPMUPOBAHHOCTh  SKOJIOTUYECKOM  KYJIBTYPbl, TNOHWMAHWUE BIMSHUS
COLIMAIIBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMANIBHOM
Cpeabl, 0CO3HAHUE MIOOANBHOTO XapaKTepa SKOJOTMYECKUX MPOOIEM, OpUEHTALUS
HA MPUMEHEHHE MATeMAaTMYECKUX 3HAHWA JJi1 peuieHusl 3anad B o0nacTu
OKPYXKAarOIIEH Cpepl, IJIAHUPOBAHUE TOCTYNKOB W OLEHKA MX BO3MOKHBIX
NOCIIEACTBUAN JUIS OKPYIKAIOLICH CPEabL;

8) neHHoOCTH HAYYHOI O NO3HAHMS:

C()OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS HAyKd W  OOIICCTBEHHOM  NPaKkTUKW, MOHUMAaHHE
MAaTEMaTHYECKON HAyKH Kak c(epbl YEIOBEUYECKOW MACATEIBHOCTH, 3TANOB €&
pPa3BUTHs M 3HAYUMOCTH JUIS PA3BUTHS LMBWIM3ALMHU, OBJIAJCHUE S3BIKOM
MATEMAaTUKU W MATEMATUYECKOM KYJbTYpPOH KaKk CPEACTBOM IO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh NPOCKTHYK) W HCCIEIOBATENBCKYIO JEITEIbHOCTD
WHIMBUY AJIBHO U B TPYIIIE.

METAIPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSI

ba3osble jjoruyeckue aeiicTBus:

BBIABJIATE U XapaKTEpU30BaTh CYILECTBEHHbLIE NMPU3HAKH MareMaTUYEeCKUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUSAMH, (HOPMYIHpPOBATH
OTpPEACTICHUS TOHATHI, YCTAHABIMBATE CYLICCTBEHHBIN MPU3HAK KIacCU(UKALUH,
OCHOBaHUs 17151 0000UICHHS U CPABHEHMSI, KPUTEPUX TPOBOAMMOI0 aHAJIN3A,

BOCIIPUHUMATh,  (QOPMYJIMPOBaTh W MPeoOpa3OBBIBATH  CY>KICHUS:
YTBEPAUTENBHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIC,

BBISBJIATHE MAaTEMATHYECKAE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSX, MPEAIArarb KPUTCPUH IS
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUNH,

Jenarb BBIBOABI C WCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3AKIIFOUCHUH 10 aHAJIOTHH,

IIPOBOANTE CAMOCTOATENIBHO A0KA3aTEIbCTBA MATEMATUYECKUX VTBEP)KICHHN
(MpsiMbIE ¥ OT MPOTUBHOTIO), BEICTPaNBaTh apryMEHTALMIO, TPUBOINTH TPUMEPHL U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KICHUS U BHIBOJBI,

BBIOMPATh CMOCO0 pelieHus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ y4éToM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeiCTBUA:



UCMOJb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUHA WHCTPYMEHT IMO3HAHWS,
(opMynupoBaTh  BOMPOCHI,  (PMKCHPYIOIIME  MPOTHBOPEUME,  MpoOseMy,
YCTaHABJIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMOOTE3Y, APrYMEHTHPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANTH CAMOCTOSTENIBHO CIUTAHWPOBAHHBIN SKCIEPUMEHT, UCCIECIOBAHHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHueCKOTO 00BEKTA, SIBIICHUS, MPOLIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSMH, TPOLECCAMMU;

CaMOCTOATEILHO (POPMYIMPOBATh OOOOIMICHUS M BBIBOJBI MO PE3YyJIbTaTaM
OPOBECAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLECHUBATH  JTOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISBJIATH AS(PUUIUTEl HHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BONPOC U [UIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, AHAJTU3UPOBATh,
CUCTEMATHU3UPOBATh M HWHTEPHOPETUPOBATh MHMOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBaTh MH(OPMALMIO, MPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

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

KoMmyHHKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE AeiCTBUS

OO01menne:

BOCIIPUHUMATh U (POPMYIMPOBATE CY>KICHHUS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsIMA  OOIIEHMS, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOK TOYKY 3PEHHS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOAY PELICHUS 3a1auH,
KOMMEHTUPOBATH MOy YEHHBIN pe3yJIbTar,

B X0/¢ OOCYXKIIEHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIEMbl, pPEIIAcMON 3a7aud, BBICKA3bIBATh WJECH, HALECJICHHBIE HA TOMCK
pELIEHUs, COIOCTABIATE CBOW CYXXIACHHSA C CYXKACHUAMH APYIHX YYaCTHUKOB
auanora, 0OOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHOH Qopme
(OpMYITMPOBATH PA3HOIIACHS, CBOM BO3PAKCHMUS,

MPEACTABIIATE PE3YIBTATHI PELICHUS 3aa4, SKCIEPUMEHTA, UCCIIEI0BaHMS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHbIe YUeOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIATh IJIAH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS C
Y4ETOM HMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIN HHTE/LJIEKT:

BIQJCTh HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEPIIACMBIX JCHCTBUI W MBICTUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIAIETh
crnoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI MpOLEcca W pe3yibTara PEIICHUs
MaTEMATHYECKOM 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUMN 33]a4H,
BHOCUTh KOPPEKTHBBI B ICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIH U YCIIOBUSAM, OOBSACHATH PUYHHBI
JOCTUKECHHSI MJTM HEAOCTHXKECHUS PE3YIIBTATOB ACATEIBHOCTH, HAXOAUTh OLIAOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBmecTHAsI AEATE/ILHOCTD:

NOHAMATh W HCIOJIB30BAaTh MPEMMYLIECTBA KOMAHAHOW M WHIMBUIY ATbHON
paboTel MpW pEHICHMH Y4YeOHBIX 3aJay, NOPUHUMATh LEllb COBMECTHOMH
JEATEIbHOCTH, TUIAHWPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisaTh
BUJIbI  paboOT, JOrOBapuBaThcs, OOCYXAaThb MPOLECC W pe3yJbTar padoThl,
000011aTh MHCHUS HECKOJIBKMX JTFO/ICH;

y4acTBOBaTh B IPyMMoOBBIX (opmax paboTel (00CY>KacHHs, OOMEH MHEHUA,
«MO3rOBBIE IOTYPMBI» W  WHBIE), BBHIMOJHITH CBOK 4YacTb paboTBl W
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JIPYrMMHM WJICHAMW KOMAH[bI, OLECHUBATh
Ka4eCTBO CBOEIrO BKJIAJA B OOIIWI MPOAYKT MO KPUTEPUSIM, C(HOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHnity 10 kiaacca 00yyaromuiicst HaAy YU TCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMMOHSATUSMH CTEPEOMETPUU MPH
PEUICHUY 3a/1a4 Y MPOBCICHUM MATEMATHYCCKUX PACCYKICHMUIA,

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUU W CICACTBUS M3 HUX MPU PCHICHUH
TEOMETPUYECKUX 3314,

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

e CBOOOJHO OMEPUPOBATH TMOHSATHUSMHU, CBI3aHHBIMM C yIjamMud B
MPOCTPAHCTBE. MEXKAY MNPSAMBIMA B MPOCTPAHCTBE, MEXKIY MNPIMOA W
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOIHO PAacMO3HABATH OCHOBHBIE BWJbl MHOTOTPAHHMKOB (MPU3MA,
NUPAMHAJA, MPAMOYTOJbHBINA Napajuienenunen, Kyo),

e KiaccMpUUMPOBATH  MHOTOTPAHHWUKW,  BBIOMpas  OCHOBAHWS  JUIs
KJlaccu(puKanuu;

e CBOOOAHO OMNEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C  CCYCHHEM
MHOTOTPAaHHHUKOB TJIOCKOCTHIO;

e BBINOJHATH  MAPAJUICIBHOE, LHEHTPAIBHOE W OPTOTOHAJIBHOE
NPOEKTUPOBAHKE (UTYP HA IMJIOCKOCTh, BBINOJIHATE M300pPKEHUS PUryp
HAa TUIOCKOCTH,

e CTPOUTh CEUYCHUS MHOTOTPAHHUKOB PA3JIMYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIE) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYP:
BHU/I CBEPXY, COOKY, CHU3Y,

e BBIYHACIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOTOIPAHHUKOB  (MPU3MA,
nupamMua), FCOMETPUUECKHUX TEN ¢ MPUMEHEHUEM (DOPMYIT,

e CBOOOJHO OMEPUPOBATH MOHATHIMH. CHMMETPHUSI B MPOCTPAHCTBE, LEHTP,
OCb M TUIOCKOCTh CHUMMETPHHM, LEHTP, OChb M IUIOCKOCTh CHUMMETPUH
(urypsr;

e CBOOOAHO OMEPUPOBATH MOHSTHAMM, COOTBETCTBYIOIIUMH BEKTOpPaM W
KOOPJAMHATaM B TPOCTPAHCTBE,

e BBINOJHATH ACHCTBUS HAJ BEKTOPAMU;

e pelaTh 3aJa4M Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIICHWUH W
HAXOXK/ICHUE TEOMETPUUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METObI
IPHA PELIEHUU MAaTEMATUYECKHUX 3344 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,

e MPHUMEHATH NPOCTEHIIKAE NPOTPAMMHBIC CPEICTBA M BJIEKTPOHHO-
KOMMYHHKAILMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECCKUX 3a/1a4,

e W3BJEKATh, NPEOOPa3OBBIBATE M HMHTEPOPETUPOBATH HMH(POPMALKIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (QUrypax, MPEeACTABICHHYIO Ha
YepTekax U pUCYHKAX;

e MPHUMEHATH TMOJYYEHHBIE 3HAHWS Ha MPAKTHKE. CPaBHUBATh W
AQHAJIM3UPOBATh PEAIBHBIE CUTYallH, MPUMEHATh U3YyUYECHHBIC MOHSATHS B
OpOLECCE TMOMCKA PEUICHMS MAaTeMaTU4ecKu  C(pOpMyIHpPOBAHHON
npoOJIEMbI, MOJAEIUPOBATh PEAIbHBIE CUTYAllMA HA S3BIKE TEOMETPHH,
UCCJICIOBATh MOCTPOCHHBIE MOJAEITU C MCHOJb30BAHUEM I€OMETPUUYECKUX
NOHATANA M TEOpEM, ammnapara aiareOpbl, pellaTh MPAKTUYECKUE 3aa4H,
CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPHUECKUX BEJIMUMH,

e HWMETh NPEACTABJICHHS 00 OCHOBHBIX 3Tanax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTh PyHIAMEHTA PA3BUTHS TEXHOJIOTHA.

K konity 11 kaacca 00yyaromuicst HAyYUTCS:



CBOOOJHO ONEPUPOBATh MOHSATHAMM, CBSI3aHHBIMHA C LAJIUHAPUYECCKOM,
KOHUYECKOH W CQEPUUYECKON TMOBEPXHOCTSAMHU, OOBICHITH CHOCOOBI
NOJTyYEHUSI,

ONEPUPOBATH MOHITUSMU, CBI3AHHBIMU C TEJIAMK BPALUCHUS: [IMJIMHAPOM,
KOHYCOM, c(pepoii u 1apom;

pacro3HaBarh Tena BpallcHUs (LMIUHAP, KOHYC, cepa W map) u
OOBSCHATH CIMOCOOBI MOy YCHHS TEN BPALLCHHUS,

KJTaCCU(PUIIMPOBATH B3AUMHOE PACIONIOKEHUE C(HEPBI U MIIOCKOCTH,
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEN BpaLICHUS,
00BEMBI M TUIOIIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB WM TEN BPALICHMS,
TEOMETPUYECKUX TE C MPUMEHEHHEM (HOPMYIT,

CBOOOJHO OINEPUPOBATH MOHATHUSMH, CBA3AHHBIMU C KOMOWHALMSAMH TEIl
BpALLICHUS] U MHOTOTPAaHHWMKOB. MHOTOIPaHHUK, BIUCAHHBIH B cdepy u
OIMMCAHHBIA OKOJIO CQepbl, cdepa, BNUCAaHHAsE B MHOTOTPAHHUK WJTK TEJIO
BPALICHMUS;

BBIYMCIISATh COOTHOIIEHUS MEXKIY TUIOLIASIMHA MOBEPXHOCTEH U 0OBEMAMHU
MMOJTOOHBIX TEII,

n300paxkarb H3ydacMble (DUIYPBI, BBINOJIHATH (BBIHOCHBIEC) IUIOCKHE
YEPTEKH U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUIYp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUEHUS TEJT BPAILLICHUS,

W3BJIEKATh, WHTEPIHPETHPOBATE M NPeoOpa3oBbIBaTh HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (QUrypax, MPEeACTABICHHYIO Ha
YepTeKax U PUCYHKaX;

CBOOOIHO ONMEPUPOBATH MOHATUEM BEKTOP B TPOCTPAHCTBE,

BBIMOJIHATE ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIWHAT;
pelaTh reOMETPUUECKHUE 3a/1a4M HA BBIYMCIICHUE YIJIOB MEXKIY MPSAMBIMA
U TUIOCKOCTSIMHM, BBIYMCIICHUE PACCTOSIHUH OT TOYKH A0 IJIOCKOCTH, B
LIEJIOM, Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA MPH PELICHUN,
CBOOOJHO OMNEpUPOBaTh TMOHATHSMM, CBS3aHHBIMM C JIBUKCHHEM B
MPOCTPAHCTBE, 3HATHh CBOWCTBA JBUKEHUM,

BBIMOJIHATE M300PaXCHUS MHOTOTPAHHMKOB W TE BpalICHUS TpU
MapajuIeIbHOM  THEPEHOCE, LEHTPATBHOW CHUMMETPHUM, 3€PKAJIBHOMN
CUMMETPUH, MPU MOBOPOTE BOKPYT MPAMOM, TpeoOpazoBaHust o100,
CTPOUTH CEUEHUSI MHOTOTPAHHUKOB W TEJI BPALICHUS: CCYCHHS LMJIMHAPA
(mapajiesIbHO Y MEPIEHIUKYJISIPHO OCH), CEYEHUST KOHYca (apaijieibHbIC
OCHOBAHUIO ¥ MPOXOASIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIOJb30BaTh METOMbl TOCTPOCHUS CEYEHWI: METOH CIEN0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBAaTh FTEOMETPUYECCKUE YTBEPIKICHNS,

OPUMEHATh TEOMETPUYECKHE (PAKThl JUISl PEIIEHUS CTEPEOMETPUUYECCKUX
3a1a4, MPEeAIoyararOlnX HECKOJIBKO IIaroB PEIICHUS, €CJIM YCIIOBHSA
NPUMEHEHUS 3a/1aHbI B IBHOH M HESIBHOM (hopMe;

pemark 3aJa4d Ha J0Ka3aTeiabCTBO MATEMAaTUYECKMX OTHOLICHUH U
HAaXO0XKICHUE T€OMETPUUECKUX BEITNYNH,

[IPUMEHATE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIHOHHBIE
CHUCTEMBI IIPH PELICHUU CTEPEOMETPUUYECKUX 3a/1a4,

IIPUMEHATL  IIOJYYEHHBIE  3HAHWA HA  [PAKTUKE.  CPaBHUBATE,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALUH, IPUMEHATH U3YUYCHHBIE
IIOHATHSA, TEOPEMBI, CBOWCTBA B  MPOLECCE MOUCKA  PEIICHUSA
MaTeMaTHUYECKhn  CPOPMYyTUPOBAHHOW  MPOOJEMBI,  MOJCIMPOBATH
peajbHBIE CUTYallMd Ha SI3BIKE T€OMETPUH, HMCCIEAOBATH IMMOCTPOCHHBIC
MOJEIA C HCIOJNB30BAHUEM TIE€OMETPHUYECKUX MOHATHA U TEOPEM,
anmapara anreOpel, pemaTh TMPAKTUYECKUE 3a7aud, CBS3aHHBIC C
HAXO0XKICHUEM I'eOMETPUYECKUX BEIINYHH,

UMETh TPEACTABICHUsT 00 OCHOBHBIX 3Tanax Pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTh PyHIAMEHTA PA3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 knace
HaumeHoBaHMe pa3aesioB H TeM Komriecrso wacos
Ne n/m KonTtpoabHbie
NMPOrpaMMbl Bcero paBoThI
1 Bsenenue B crepeoMeTpuro 23 1
5 B3anmHO€e pacnonoxeHue npsiMbIx B 6 !
MIPOCTPAHCTBE
3 ITapannenbHOCTL NPSIMBIX U MJIOCKOCTEN B g
MIPOCTPAHCTBE
4 IlepnieHaUKYIAPHOCTD NPAMBIX U IUIOCKOCTEN 25
B [IPOCTPAHCTBE
YIbl U pacCTOSHUSA 16 1
MHororpaHHuKH 7 1
Bexropel B npocTpaHcTBe 12
g HOBTOPGHI/IG, 00001IeHHE U CHCTEMATH3 AL 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

VYueOnuk: JI. C. AtanacsH, B.®. byty3oB. Maremaruka: anreOpa u Havyasia
MAaTEMaTUIECKOro aHanusa, reomerpus. I'eomerpus. 10-11 kiaccol. bazoBbiii u

yrayOnénnblil ypoBeHb, 2020 T.

METO/IUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1) C.M. Caaksn, B.®. Bytysos. [loypounsie pazpabotku. 10-11 kimacchi.

2)b.I'. 3uB. lunaktnueckue marepuanisl. 10 knace

3)b. I'. 3uB. lupaktnueckue matepuansl. 11 kiace

NUD®POBBIE OBPA3BOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school - collection.edu.ru

https://resh.edu.tu

https://1sept.ru

https://uchebnik.mos.ru

https://www.yaklass.ru
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