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HOACHUTEJBHAASA 3AIIMCKA

['eomeTpus siBisieTCss OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TaK Kak OO0ECIEeUUBAET BO3MOXXHOCTh W3YUYEHUS] JAUCHUILIUH
€CTECTBEHHO-HAYUYHOW HAIMPaBICHHOCTH M MPEIMETOB T'YMaHUTApPHOTO IIUKJIA.
[TockonbKy ~ JIOTMYECKOE  MBIILICHHE,  (QOopMHUPYyeMOe  MpU  HU3YYEHUU
00y4YaroIMUMUCS MOHATUIHBIX OCHOB I€OMETPHUU, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIEMOYKHU JIOTUYECKUX YTBEPKICHUHN MPU PEIICHUU TeOMETPUUYECKUX
3aJla4, YMEHHE BBIIBUTaTh W ONpPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJB3YIOTCS MPHU PEIICHUU 3a/1ad €CTeCTBEHHO-HAYYHOrO IUMKJIA, B YACTHOCTHU
(dbuznyecKkux 3aaad.

OCHOBHBIMH COJIEPKATENbHBIMU JIMHUSIMU yueOHOro Kypca «['eomerpusi» B 10—
11 xmaccax  sBustorcsa:  «lIpsmMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena BpameHus», «BekTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUHM HA YIUIYOJIEHHOM YypOBHE OOy4eHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEpKATENbHBIM JIMHHUSAM Y4EOHOro Kypca, a
dbopMupoBaHUE JIOTMUECKUX YMEHUW  pacmpejiensieTcsi He  TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoi paboueit
MpPOTpaMMBbl, paclpeieaEHHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIIUIIHAIBHBIM BOMPOCAM 00YyUaroIInecs
oOpaianuch HEOAHOKpPaTHO. OTO TO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENILHO U MOCTYIATENBHO, C
COOJIFOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEACTaBICHUN OOyYarOlIUXCs, pACIIUPAS U yIrIIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3yYEHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnoBus  juis guddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECHeuuTh YriayOJaEéHHOE
M3YyUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOUIUXCS K MPOJOJDKEHUIO U3YUYEHUS] MAaTEMATUKU C YU4ETOM
BbIOOpa Oyayiieit npodeccuu, odecrneunBas MIPEEMCTBEHHOCTh MEXKIY OOLIUM U
npodeccroHaIbHBIM 00pa30BaHUEM.



MECTO YYEBHOI'O IPEJIMETA «I'eomerpusi. Yriiy0JeHHbIl YPOBEHb)
B YYEBHOM IIJIAHE

Ha wusyuenune yueOHoro kypca «l'eomerpus» Ha yriyOJIEHHOM YpPOBHE
otBoautTcs 204 gaca: B 10 xmacce — 102 gaca (3 yaca B Hemento), B 11 kimacce —
102 gaca (3 yaca B HefeINIO).

HEJIN U 3AJAYU U3YUYEHUSA YUEBHOI'O INPEAMETA «I'eomerpus.
Yri1y0JieHHbIl YPOBEHb)

Ilenp ocBoeHus mporpammel ydyeOHoro Kkypca «l'eomerpuss» Ha
yIIyOJEHHOM YpOBHE — Pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEN 00y4YaroImuxcs
OpyU HW3YYEHUU TEeOMETPHM, KaK COCTaBJSIOLIEH MNpeaMeTHON  obiactu
«Marematuka 1 HHPOpPMATHKa» Yepe3 00ecrieueHre BO3MOXKHOCTH MPUOOpETEHUs
U HCIOJb30BaHUS OoJee TIIIyOOKMX TE€OMETPUYECKUX 3HAHUM U JEHCTBHH,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX /I YCHEIIHOI0 IPO(eCCHOHATBHOTO
00pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMU 3ajayaMHU Kypca T€OMETPUHM Ha YIIyOJIEHHOM YPOBHE,
PaCHIMPSIONINMU U yCUIUBAIOIIUMU Kypc 0230BOT0 YPOBHSI, SIBIISIFOTCS:

paclIMpeHue NPEACTaBICHUS O TEOMETPHUM KaK YacTH MHPOBOU KYJIbTYpbl M
(dhopMupOBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIUM MUPOM;

(dbopmMupoBaHUE IPEACTABICHUS O MPOCTPAHCTBEHHBIX QUTypaX KaK O BAXKHEUIINUX
MaTeMaTUYECKUX MOJEISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC SABJICHUS
OKpY’XKalolero  MWpa, 3HAHME TMOHATUMHOrO  amnmapara 1O  pasjely
«CrepeomMeTpus» yueOHOT0 Kypca T€OMETpUH;

dbopMupOBaHUE yYMEHHUS BIIaJIETh OCHOBHBIMH MOHATHSIMU O MPOCTPAHCTBEHHBIX
¢durypax U UX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeopeM, (POpMyT U yMEHHUE UX
MPUMEHSTh, YMEHHS JTOKAa3bIBaTh TEOPEMbl U HAXOAUTh HECTaHIAAPTHBIE CIIOCOOBI
pelLIeHus 3a1ay;

(bOpMI/IpOBaHI/Ie YMCHH:A paCIiO3HABATh HAa YCPTEKAX, MOJCIIAX U B PCAJIbHOM MUPE
MHOTOI'paHHHUKHU MU TCJIa BpAalCHWA, KOHCTPYUPOBATh rCOMCTPHUICCKHUC MOICIIN,

dbopMupoBaHUE TMOHMMAHUS BO3MOXKHOCTH AaKCMOMAaTUYECKOTO MOCTPOCHUS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUM;



dbopMupoBaHUEe YMEHHUS BIIaJIeTh METOJAMHU JOKa3aTEIbCTB U aJITOPUTMOB
pELICHUs], YMEHUSI UX NPUMEHSATh, MPOBOJUTH JIOKA3aTEIbHBIC PACCYX ICHHS B
XO0JI€ PELIEHUS] CTEPEOMETPUUECKUX 33a/1a4 U 33/1a4 C MIPAKTUUECKUM COJAECPKAaHUEM,
dbopmMupoBaHUe TPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  IpHU
000CHOBaHUY MAaTEMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B IPOBEACHUU
JNETYKTUBHBIX PACCYKICHUN;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIJIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaromuxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUIEHUS, HHTEPECA K U3YUEHUIO TEOMETPHUH;

dbopmupoBaHue (GYHKIIMOHAIBHOM TPAMOTHOCTH, pPEJIEBAaHTHON T'€OMETPUHU:
YMEHHSI PaCclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU APYTHUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallU, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIPETALNH MOTyYEHHBIX PE3YyJIbTAaTOB.

COAEPKXAHUE YYEBHOI'O ITPEAMETA

10 KJITACC

[IpsiMbI€ U TIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUA CTEPEOMETPUH. TOUKa, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[Tonarune 00 aKCMOMATUYECKOM TIOCTPOCHHHM  CTEPEOMETPHUHU:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHoe pacnosiokeHue TpsAMBIX B OPOCTPAHCTBE: IMEPECEKAIOIIMECH,
MapajuleabHble M CKpeluBarommecs npsMbie. [IpusHaku CckpemuBarOmuxcs
npsMbix. I[lapaninenpHOCTh NPSMBIX M IUIOCKOCTEW B MHPOCTPAHCTBE:
MapajuieiabHble TMPSIMbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPIMBIX,
MapajuIeIbHOCTh MOPSAMOM M IUIOCKOCTH. llapaiuiensHO€e W LEHTpaIbHOE
MPOEKTUPOBaHUE, U300paxeHue ¢uryp. OCHOBHBIE CBOMCTBAa MapallieIbHOIO
npoektupoBanus. M3o0paxenue duryp B mapauienbHOM MPOEKUHMH. YTJBI C
COHANIPABJICHHBIMUA CTOPOHAMM, YIOJ MEXAY MNPSAMBIMA B IIPOCTPAHCTBE.
[TapajutenbHOCTP  TJIOCKOCTEM:  MapajuledbHbIE  IJIOCKOCTH,  CBOMCTBA
napajuieNibHbIX 1iockocteil. Ilpocteitime mnpocTpaHCTBeHHBIE (GUTYpHl Ha
IUIOCKOCTH: TETPA3IP, MapajuieIeIuIle]], IOCTPOCHUE CEUEHUM.
[TeprieHAUKYIAPHOCTh TPAMOM M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IIPAMBIC B
MPOCTPAHCTBE, MPSAMBIE IMAPAUIETBHBIE W MEPHEHAUKYJSPHBIE K IUIOCKOCTH,



MPU3HAK TEPICHAUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MPsAMOM
MEPIIEHAUKYJISIPHON IUIOCKOCTH. OproronanbHO€ IIPOEKTUPOBAHUE.
[lepneHauKynsIp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU A0 IJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 10  IUIOCKOCTH, MpoeKnuss  (Gurypsl Ha  IJIOCKOCTb.
[lepneHaUKyISIPHOCTh TUIOCKOCTEH: TMPHU3HAK MEPHEHIUKYISIPHOCTH  JABYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

VYTriael B IPOCTPAHCTBE: YOI MEXAY MPSAMON U MJIOCKOCTBIO, ABYTPAaHHBIA YOI,
JVMHENUHBIA yroJI JIBYTPAHHOTO yria. TpEXTrpaHHBII W MHOTOTPAHHBIE YTIIBL.
CBoiiCTBa IUIOCKMX yIVIOB MHOTOrpaHHOro yria. CBOWCTBa IUIOCKHX U
JIBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB M CHUHYCOB JJISI
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Bunbsl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, nOpsSMOYrOJbHBIA — Napajuleenunes, ©W €ro  CBOMCTBA.
Kparualimime mnyTd Ha NOBEpXHOCTH MHOrOTpaHHuKa. Teopema Oilnepa.
[IpocTpanctBennass teopema Iludaropa. Ilupamupa: n-yroibHas mnupamuja,
npaBWibHasE W yceu€éHHas nupamuiabl. CBoiicTBa péOep W OOKOBBIX TIpaHel
npaBUiIbHOW nUpamubl. [IpaBuiibHbIE MHOTOTPAaHHUKH: NPABUJIbBHAS NpPU3Ma U
MpaBUIbHAS TNHUPaMUA, MPABWIbHAS TPEYrojibHAs MUPAMUIA U MPABUIIbHBIN
terpa’ap, KkyO. IlpencraBieHue O NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’Jp,
NOACKAdAP U UKOCAAP.

Brluncnenne >1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans
OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSMOM NPHU3MBI, IUIOMIA]b
OCHOBaHHU, TeopeMa O OOKOBOM IMOBEPXHOCTU MpsMOM mpusMmbl. I[lnomans
OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MNUPAMUIbLI, TEOpeMa O
TJIONIAIA YCEUEHHON MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE.  DJIEMEHTHl  CUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B TMPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHUS
napajieyienunea, CUMMETPUS NPABWIbHBIX IPHU3M, CHUMMETPHUS MPABUIBHOU
MAPAMUIBI.

BekTopbl 1 KOOpIMHATEI B POCTPAHCTBE

[ToHsITHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTODA,
BEKTOPBI KOJUIMHEAPHbIC, COHAIPABJICHHBIE U MPOTHUBOMNOJIOKHO HAIMPABICHHBIC
BEKTOpBI. PABEHCTBO BEKTOPOB. JIEUCTBUSI C BEKTOPAMU: CIOKECHUE U BHIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIIO.
CBoiicTBa CIOXKEHHSI BEKTOpPOB. (CBOMCTBA YMHOXKEHUS BEKTOpa Ha YHUCIO.
[Tonsatne xomiuianapHble BEKTOpPHI. [IpuU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pas3goKEHHH BEKTOpa IO TPEM



HEKOMIUIAHApHbIM  BekTopaMm. [IpsiMoyrosibHas cucrema KOOpJIHWHAT B
npoctpancTBe. KoopauHatel BekTopa. CBA3b MEXIy KOOpJIMHATAMH BEKTOpa H
KOOpJIMHATAMH TOYEK. YToa MexAy BekTopamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.

11 KITACC

Tena BpameHus

[lonatus:  HUIMHAPUYECKAass  IMOBEPXHOCTh,  KOHUYECKAass  MOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOOpasyroliue MoBepxHocTe. Tena BpamieHus:
LIUJIMH]P, KOHYC, YCEUEHHBIA KOHYyC, cdepa, map. BzaumHoe pacmoiioxeHue
chepbl M MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. N3o0OpaxeHnue Ten
BpallleHUs] Ha TIockocTu. Pa3Béprka nunuuiapa u konyca. Cummerpusi cepsl u
miapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 00 00bEME MTPSIMOYTOIBLHOTO
napasuienenunena u cienctsusi u3 He€. OObEM MPSAMONW U HAKIOHHOW MPHU3MBI,
UUIMH]Ipa, TUpaMubl U KoHyca. O0bEM 11apa U apoBOro CerMeHTa.
KomOunanuu Ten BpaiieHuss W MHororpaHHukoB. [Ipusma, BhucaHHas B
IUJUHIp, OmnucaHHas okojo unuinuHiapa. llepeceduenue cdepsl u mapa ¢
mnockocTeio. Kacanme mapa m cdepsl maockocThio. [loHSITHE MHOTOTpaHHHUKA,
OMHUCAHHOTO OKOJO cdepbl, chepbl, BONUCAHHOW B MHOTOTPAaHHUK WIIU TEJO
BpaIlEHUS.

[Inomaar MOBEPXHOCTH UWIUHJIpA, KOHyca, IJIOMaAb cPepbl U €€ YacTei.
[Tomo6ue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIANCH TOBEPXHOCTEH
nofaoOubix ¢uryp. [Ipeobpa3zoBanue momobus, romoreTus. PemieHue 3agad Ha
IJIOCKOCTH € UCTIOJb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHH! MHOTOTPAaHHUKOB W TEJl BpAIlCHMS: CEUEHHUS IUIMHIpA
(mapayuienbHO W TEPHEHJUKYJISIPHO OCH), CEUeHHs KOoHyca (mapajuielbHble
OCHOBAaHHUIO U MPOXOMSINIME 4Yepe3 BEpIIMHY), CEYEHHUs IIapa, METOIbI
MIOCTPOCHUSI CEUEHMIl: METOJl CIE0B, METOJI BHYTPEHHEro MNPOEKTUPOBAHUS,
METOJ] IEPEHOCA CEKYIEeH MIOCKOCTH.

BekTopsl 1 KOOpJIMHATHI B MPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Oneparuu HaJl BeKTopaMu. BekTopHOe yMHOXEHUE
BeKTOpoB. (CBoHCTBa BEKTOPHOro yMHOXeHus. [IpsmoyroibHasi cucrema
KoopAuHAT B mnpocTpaHcTBe. KoopaunaTel BekTopa. PasznokeHue BekTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIA METO/JI IPU PEIICHUU T€OMETPUUECKUX 3a/1ay.
JIBHUKEHU B IPOCTPAHCTBE

JIBmxenusi mpocTtpancTBa. OtoOpaxkeHus. [IBrkeHUss W paBeHCTBO (uUryp.
OOmue cBolcTBAa JBWKEHHMH. Buabl JIBWKEHHH: MapaUiebHBIN IEPEeHOC,



[EHTPAIbHASI CHUMMETPHUS, 3€pKAIbHAS CHUMMETPHUS, MOBOPOT BOKPYT TMPSIMOM.
IIpeoOpazoBanus o100MsI. [Ipsimas " cepa Ditnepa.



IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUA YYEBHOI'O KYPCA «TEOMETPUS» (YTJIYBJIEHHBINA
YPOBEHDb) HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3VYJIbTATEI

1) rpaxkaHCcKO€ BOCTIUTaHUE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUKM OOYHArOLIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHMCKOIO
oOlllecTBa, MPEJCTABICHUE O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM,
MpoIeAyp TpaxAaHCKOro ooOiiecTBa (BHIOOPHI, OMPOCHI M APYroe), YMEHUE B3aUMOJECUCTBOBATH C COIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHU C UX PYHKIMSIMU U Ha3HAUCHUEM;

2) maTpUOTUYECKOE BOCTIUTAHHE:!

c(hOpMUPOBAHHOCTh POCCUUCKOM TPaKIaHCKON HACHTUYHOCTH, YBAKEHHS K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM
MaTE€MaTHUKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHXKCHUSAM POCCUHUCKMX MATEMATHKOB M POCCUHMCKOM MaTEeMaTH4YE€CKOM
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HayKaX, TEXHOJIOTUAX, c(hepax SKOHOMHUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

OCO3HAHUE JyXOBHBIX IEHHOCTEM POCCHUUCKOTO Hapona, chpopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THYECKOIO
MOBEJICHUS], CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHUI HAayKH U JIEATEeIbHOCThIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOWUHUBOTO OYIYIIETO;

4) 3CTETUYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady,
pelIeHui, paccyKAeHUH, BOCIPUUMUUBOCTh K MATEMATUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puszmyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHATh MaTEMaTHUUYECKHE 3HAHUS B HMHTEpecax 3JI0POBOTO M Oe30MacHoro oodpasza
KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (30pOBOE MUTaHUE, COATaHCUPOBAHHBIM PEKUM 3aHITUU U



OTIbIXa, peryyspHas (U3NYEecKas AaKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TIPH 3aHATHUSAX CIIOPTHBHO-
03JIOPOBUTENBLHOM JEATENBHOCTBIO;

6) Tpy10BO€ BOCIIUTAHUE:

TOTOBHOCTh K TPYIy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOWs, WHTEpPEeC K pa3muuHbIM chepaMm mpodeccrnoHaTIbHOMI
JESATENHHOCTH, CBSI3AHHBIM C MAaTEMATUKOW M €€ MPIIOKEHUSIMU, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBEIOOP Oymyriei
npodeccun U peaan30BBIBATH COOCTBEHHBIE KU3HEHHBIC TUIAHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaTEMaTHYECKOMY
o0pa30BaHUIO W CaMOOOpPA30BAHHWIO HA MPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKUX 3a]]a4 MAaTeMaTHIECKOW HAMPaBICHHOCTH;

7) KOJIOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTh HKOJOTHYECKON KYyJNbTYphI, MOHUMAHWE BIUSHHUS COIMATHLHO-DKOHOMUYECKHX IPOIECCOB Ha
COCTOSIHHE TIPUPOJHONW W COIMAIBHON Cpeibl, OCO3HAHWE TJI00aJhbHOTO XapakTepa HKOJOTHYECKUX MpolieMm,
OpUEHTAIlsd Ha TPUMEHEHHWE MATeMAaTHYeCKUX 3HAHWWA IS PelIeHUs 3a7ad B O0JaCTH OKPYXKAIOMEH Cpebl,
TJIAHUPOBAHKE ITOCTYTIKOB U OIIEHKH UX BO3MOXKHBIX IMOCEACTBUH TSI OKPYKAIOIIECH CPEIBI;

8) IEHHOCTU HAY4YHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPAKTUKH, TIOHUMAaHWE MaTEMaTUYeCKOW HAyKW KaK cephl YeIIOBEUECKOW ACATEIBHOCTH, ITANOB €€ Pa3BUTHS H
3HAYMMOCTH IS PA3BHUTHS I[HMBWJIM3AIIMU, OBJIAJICHUE S3BIKOM MAaTEMaTHKHM M MaTeMaTHYeCKOW KYJIbTYpOH Kak
CpPEICTBOM TIO3HAHUS MHUpPA, TOTOBHOCTh OCYIIECTBIATH MPOCKTHYID W MCCIEIOBATEILCKYIO JCATEIHHOCTD
WHIUBUTYyJIBHO U B TPYIITIE.

METAITIPEIMETHBIE PE3VYJIbTATDI

[To3HaBarenbHbIE YHUBEPCAIbHBIE YU€OHbIE AEHCTBUS
ba3oBrle nornueckmne qeNcTBUL:



BBISABJISITh U XapaKTEepU30BaTh CYIIECTBEHHBbIE MPU3HAKU MAaTEeMAaTHYECKUX OOBEKTOB, MOHATHH, OTHOLIEHUM MEXTY
MOHATUSIMHU, (QOPMYIUPOBATH OMPEACICHUS TOHATHI, yCTaHABJIMBATh CYIIECTBEHHBIM MNpHU3HAK KiIacCUDUKAILINH,
OCHOBaHUS /711 000OIIEHHS M CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

BOCIIPUHHUMATh, (POPMyIUpOBaTh U MPEOOPA30BBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U OTpPHUIIATENbHbIC, €IUHUYHbIE,
YacTHBIE U 00IIHE, YCIOBHBIE;

BBISBJISITh MaTEMaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeUUs B (hakTax, JAHHBIX, HAOTIOJCHUSIX U
YTBEPKIEHUSIX, TIpeJiaraTb KPUTEPUU ISl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJABl C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M HWHIYKTHUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUYECHUH IO aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO JIOKAa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKIEHUU (MpsIMble U OT MPOTUBHOIO),
BBICTpaMBaTh apryMEHTAIMI0, MPUBOJAUTH NMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBO/IbI;

BBIOMpaTh CIOCOO pelieHus ydueOHOW 3ajaud (CpaBHUBATH HECKOJBKO BAapUAHTOB peElIEHHUs, BhIOUpaTh Hambolee
MOAXOAIIUNA ¢ YIETOM CaMOCTOSITEILHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKue qeNCTBUA:

MCIIOJB30BaTh BOMPOCHI KaK MCCIIENOBATENILCKUM MHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BOMPOCHI, (PUKCHUPYIOIINE
MpOTUBOpEUre, MpoOJeMy, yCTAaHABIMBAaTh MCKOMOE U JIaHHOE, (pOpPMHUPOBATh THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIIUIO0, MHEHUE;

MPOBOAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, KCCIIEOBAaHUE 10 YCTAHOBIICHHIO OCOOEHHOCTEU
MaTeMaTUYECKOro OOBEKTa, SIBJICHUS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MeEXIy OOBEKTaMH, SBICHUSIMU,
MPOLIECCAMH;

caMoCTOsITeTbHO  (opMynupoBaTh O0OOOIIEHHMS U BBIBOJABI IO pe3yjbTaTaM MPOBEIEHHOTO HAOJIOJEHUS,
UCCIIEIOBAHUSI, OLIEHUBATH IOCTOBEPHOCTH MOIYUYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIECHUI;



MIPOTHO3UPOBATh BO3MOKHOE pPa3BHTHE IIPOIECCA, a TAaK)KE BBIIBHIAaTh IPEAIOJIOKCHHS O €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmarnueii:

BBISBIIATH ASHHUIIUTHI HHPOPMAIIUH, JaHHBIX, HEOOXOIMMBIX ISl OTBETA Ha BOIIPOC U ISl PEIICHHS 3a1a4u;

BBIOMpaTh HMHGOPMAIIMIO W3 HCTOYHUKOB  PA3JWYHBIX THIOB, aHAIW3UPOBaTh, CHCTEMATU3HUPOBATh H
HHTEPIPETUPOBATh HHGOPMAITUIO PA3IUIHBIX BUIOB U ()OPM IPEACTABICHNUS,

CTPYKTYPHUPOBATh HHPOPMAIIUIO, IPEJCTABIATE €€ B PA3IMIHBIX (PopMax, WILTIOCTPUPOBATH TPadUIECKU;

OIICHUBATh HAAEKHOCTh WH(DOPMAITUHU TIO CAMOCTOSATENHHO C(HOPMYITUPOBAHHBIM KPUTCPHUSIM.

KoMmmyHuKaTUBHBIE YHUBEpPCATIbHBIE YUECOHBIE 1EUCTBUS

OO01uenue:

BOCIIPUHUMATh U (POPMYIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCJIOBUAMHM U UEISIMHU OOIEHUS, SICHO, TOYHO,
IPAaMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY pEIIeHUs
3a/1a4l, KOMMEHTUPOBATH MOJYYEHHBIN PE3yIbTaT;

B XoJe o0O0cCyXJeHusi 3aJaBaThb BOIPOCHI MO CYHIECTBY OOCYyXJAaeMON TeMbl, MPOOJEMBI, pelIaeMoil 3aaaud,
BBICKA3bIBaTh WJICH, HAIICJICHHbIE Ha TOWCK PEIICHUsS, COMOCTABIATH CBOM CYXKICHHS C CYXKIACHUSIMH JPYTHUX
YYaCTHUKOB JIHaJiora, OOHApYy>KMBaTh pa3juYUe M CXOJACTBO MO3UIUNA, B KOPPEKTHOM ¢opme QGopMyIupoBaTh
pa3Horjacus, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3yJIbTaThl PEUICHUs 3a7adyM, SKCIIEPUMEHTa, HCCIEeNIO0BaHUs, MPOEKTa, CaMOCTOSATEIbHO BBHIOHMPATh
(dbopmaT BBICTYIUIEHUS ¢ YYETOM 3a/1a4 MPE3eHTAMU U OCOOCHHOCTEN ay AUTOPUH.

PerynstuBHbIe YHUBEPCATbHBIE YUeOHbIE JEHCTBUS
Camoopranuzanmusi:



COCTaBJISATh IUJIAH, AJTOPUTM PEUICHUS 3a/lauyd, BBIOMPATH CIOCOO pelIeHUs ¢ YYETOM HMMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh U KOPPEKTHUPOBATh BapUAHTHl pEIIEHUH C Y4E€TOM HOBOU
uHpopmMaruu.

CaMOKOHTPOJIb, SMOLIMOHANIbHBIA UHTEILIEKT:

BJIaJICTh HABBIKAMU IIO3HABATEIBLHOM peQeKCHUM KaK OCO3HAHMSI COBEPIIAEMBIX JEHUCTBUM W MBICIUTEIbHBIX
MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJAETh CIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJSL MpOIlecca M pe3yibTaTa pelieHus
MaTeMaTHUUYECKOM 3aJauH;

MPEABUIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU 33]]a4l, BHOCUTh KOPPEKTUBHI B JIEATEIIbHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LIEU U YCIOBUAM, OOBSICHATh MPUUYUHBI JOCTHUKEHUS WU HEAOCTHKEHUS
PE3YIbTATOB JIESITENHLHOCTH, HAXOUTh OLIMOKY, JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITENbHOCTD:

MOHMMATh U KCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M MHAMBUIYAIbHOU paOOThl MpU pEIIeHUU Y4eOHBIX 3ajad,
MPUHUMATH 1I€JIb COBMECTHOM NIESITENIbHOCTH, IJIaHUPOBATh OPraHU3aIlMi0 COBMECTHOU pabOThI, pacIpeAeisiTh BUIbI
paboT, ToroBapuBaThCs, 00CYXKIaTh MPOIIECC U PE3YIAbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acCTBOBATh B IPYNMOBBIX (popMax paboThl (00CYykIeHHS], 0OOMEH MHEHHM, «MO3TOBBIE IITYPMbD» U UHBIE), BHIMOIHATH
CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JCHCTBUS C APYTUMHU UYJIE€HAMH KOMAaH/]IbI, OIIEHUBATh Kau€CTBO CBOETO
BKJIa/ia B OOIIHUM MPOYKT MO KpUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

ITPEAMETHBIE PE3VYJIbTATDI

K koniy 10 kiacca oOy4aromuiicsi Hay4uTCs:
CBOOO/IHO ONIEPUPOBATH OCHOBHBIMU MOHSITUSMH CTEPEOMETPUHU TIPU PEIICHUH 3a7a4 U MPOBEJCHUN MAaTEeMaTUYECKUX
pacCyKJIeHUN;



MPUMEHSTH AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPU PEUICHUHN T€OMETPUUYECKUX 3a/1aY;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEM B MPOCTPAHCTBE, MPSIMBIX H
IUIOCKOCTEN B IPOCTPAHCTRE;

CBOOO/JIHO ONEPUPOBATh MOHSATUSMU, CBA3AHHBIMU C YIJaMHU B MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE,
MEXY MPSIMOM U IUIOCKOCTBIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C MHOTOTPAaHHUKAMU;

CBOOO/IHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB (MpU3Ma, MUpPAMHUAA, MPSIMOYTOJbHBIA Mapaiesenunes,
Ky0);

KJIacCU(UIIMPOBATH MHOTOTPAaHHUKH, BEIOMpPAsi OCHOBAHUS JIJIsl KJIacCU(UKAIIUH;

CBOOO/IHO OMEPUPOBATH MOHATHUSIMU, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IIOCKOCTHIO;

BBITIOJIHATh MapalijieIbHOE, IEHTPAIbHOE W OPTOTrOHAJIBHOE MPOEKTUpPOBaHHE (UTYp HA TUIOCKOCTh, BBITIOIHSTH
n300paxeHust GUryp Ha IIOCKOCTH;

CTPOUTH CEUECHHSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIAMH, BBITIOIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISTh TUIONIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUpaMUjia), TEOMETPUUYECKUX TEN C MPUMEHEHUEM
(opmy;

CBOOO/IHO ONIEPUPOBATH MOHATUAMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP, OCh U TJIOCKOCTh CUMMETPUH, LIEHTP, OCh U
MJIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIUMHU BEKTOPAM U KOOPAMHATAM B IPOCTPAHCTRE;

BBITIOHSATD JICUCTBUS HaJl BEKTOPaMU;

pemaTh 3aJayd Ha JO0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUN M HaXOXJIECHHE T€OMETPUYECKUX BEJIMYMH,
MIPUMEHSISI U3BECTHBIE METO/IbI MPU PEIICHUH MaTEMAaTUUECKUX 3a]1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHSI CIIOKHOCTH;
MPUMEHSTh TPOCTEHIINE NPOrpaMMHBIE CPEIACTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPHU PEUICHUU
CTEPEOMETPUYECKUX 33/1a4;



U3BJIEKATh, MPEOOPA30BBIBATh U UHTEPIPETUPOBATH UH(POPMAIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUYECKUX (Urypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

MPUMEHATh TOJYYECHHBIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh W AHAIM3UPOBATH PEAIbHBIE CUTyalld, NPUMEHSTH
M3YUYCHHBIC TOHATHS B MPOIIECCE MOUCKA PEIICHUS MaTeMaTH4eCKU CHOPMYIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH
pealbHbIE CUTYAIIMU Ha SI3BIKE T€OMETPHUH, UCCIEA0BATH MTOCTPOECHHBIE MOJEIN C MCMIOJb30BAHUEM I€OMETPUUYECKHUX
MOHSATUN U TEOpEeM, amrmapara anreOpbl, peniaTh MPaKTUYECKUE 3a/1a4M, CBI3aHHBIC C HAXO0XKICHUEM T'€OMETPUUECKHUX
BEJINYHH,

UMETh TpeACTaBleHUs 00 OCHOBHBIX A3Tamax pa3BUTHUS T€OMETPUM KAaK COCTaBHOM 4YacTu (yHIaMeHTa pa3BUTHUS
TEXHOJIOTHH.

K konny 11 kitacca o0yyaromuiics HayquTCs:

CBOOO/IHO ONEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C WJIMHAPUYECKON, KOHUYECKOU U chepruecKkoil MOBEPXHOCTIMU,
OOBSICHAITH CIIOCOOBI MOTYUYCHUS;

ONEPUPOBATH MOHSATUAMU, CBA3aHHBIMHU C T€JIAMH BPAIllEHUS: IUJIUHIPOM, KOHYCOM, c(hepolt u mapom;

pacrio3HaBaTh TeJia BpallleHus (IWINHAP, KOHYC, cepa U map) u 0ObSICHATH CIIOCOOBI MOMyYeHUs TE BpallleHuUS;
KJIACCU(PHUIIMPOBATH B3aUMHOE PACIIOIO0KEHUE C(ephl U MITOCKOCTH;

BBIYUCIISITh BEJIUYMHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€JI BpalleHUs, OOBEMBI M IUIOMIAIU TOBEPXHOCTEU
MHOTOTPAHHHUKOB U T€Jl BpallleHUsI, TeOMETPUUYECKUX TEJl C TPUMEHEHUuEM (popMy;

CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3aHHBIMU C KOMOUHAIIMSIMM TeNl BpalleHUs U MHOTOTPAHHHUKOB:
MHOTOTPAaHHMK, BIUCAHHBIA B cepy M OMUCAHHBIM OKOIO cdephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIICHUSI MEK]Ty TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu OAOOHBIX TET,

n300paxath M3ydaeMble (PUTYPHI, BBINOJIHATH (BBIHOCHBIE) IJIOCKHUE YEPTEKHU U3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: BUJI cBEpXy, COOKY, CHU3Yy, CTPOUTH CEUCHHUS TEJ BpalllCHUS;



U3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPA30BLIBATH UH(POPMAIMIO O MPOCTPAHCTBEHHBIX M€OMETPUUYECKUX (Urypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pelaTh reOMEeTPUYECKHE 3a/lauyd Ha BBIUUCICHHUE YTJI0B MEXKIY MPSMBIMU U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSHUI
OT TOYKH JI0 TIJIOCKOCTH, B 11€JIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO METO/IAa TIPU PELICHUH;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C ABUYKEHHEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUIA;
BBITIOTHATH U300paKEHUSI MHOTOTPAHHUKOB U TEJI BpaIllEHHs TPU NapalieIbHOM MEPEHOCce, LIEHTPATIbHOW CUMMETPUH,
3epKaJbHON CUMMETPHH, IPU MOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MO 100U,

CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB U TEJ BPAICHUS: C€UEHHUs HWINHIApa (TMapauielbHO U NEPHEHIUKYJISIPHO OCH),
CeUYeHUs KOHYyca (MapajieabHble OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;

UCIIOJIB30BaTh METOJIbI MOCTPOEHHUSI CEUCHUI: METOJ] CJIEI0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEeHOoca
CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TE€OMETPUUYECKHUE YTBEPKICHHUS;

MPUMEHSTh TeoMeTpuueckue (akThl JUIsl PELICHUs] CTEPEOMETPUUECKUX 3aad, MPENoaraloiiuX HECKOJIbKO I1aroB
pelieHus, eciii yCIOBUs IPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOM (hopme;

pelaTh 3a/1a4u Ha J10Ka3aTelIbCTBO MAaTEMAaTUUECKUX OTHOIICHUI U HAXOXKJIEHUE T€OMETPUUYECKUX BEITUYMH;
MPUMEHSThH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX
3ajay;

MPUMEHSTh TOJIydYEHHbIE 3HAHHUS Ha MPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH U OIEHUBATh pPEAbHBIE CUTYalHH,
MPUMEHITh UW3YUYEHHbIE TIOHSTHS, TEOPEMBI, CBOICTBA B TMpOIECCE I[OMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMynupoBaHHON TMPOOJEeMbl, MOJETUPOBATh pealibHble CHUTYallMd Ha S3bIKE TE€OMETPHUH, UCCIEI0BaATh



IIOCTPOCHHBIC MOACIN C HCIOJb30BAHHUEM TI'COMCTPHUYICCKUX MOHSATUN WU TCOPCM, alapara aﬂre6pm, peuiaTtb

MMPAKTUYCCKUC 3aJa4H, CBA3aHHbBIC C HAXOXACHUCM I'COMCTPHUICCKHUX BCIINYNH,

HUMCTb IIPCACTABJICHUA 00 OCHOBHBIX JTalax pa3BuUTHA I'COMCTPHUHU KaK COCTAaBHOM YaCTH (I)YHI[aMeHTa Pa3BUTHA

TEXHOJIOTUH.

TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
Kosn4ecTBo yacos JJIEKTPOHHBbIE
Ne HaumeHnoBaHMe pa3/iejioB U TeM (ungpossbie)
n/m NPOrpamMMel Bceero Kontpoarueie Ilpakruieckue oOpa3oBaTe/IbHbIE
padoThI padoThI pecypeI
1 BBenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/
5 B3anMmHOE pacronokeHue NpsIMbIX 6 | https://resh.edu.ru/subject/17/
B POCTPAHCTBE
3 [TapannenbHOCTH MPSIMBIX u 2 https://resh.edu.ru/subject/17/
IUIOCKOCTEMN B IIPOCTPAHCTBE
4 [lepnieHAUKYISAPHOCTh MOPSIMBIX U 25 https://resh.edu.ru/subject/17/
IUIOCKOCTEMN B IIPOCTPAHCTBE
5 VYTrabl 1 pacCTOSAHUSA 16 1 https://resh.edu.ru/subject/17/




6 MHororpanHuKH 7 https://resh.edu.ru/subject/17/
7 BekTopsl B ipocTpaHCcTBE 12 https://resh.edu.ru/subject/17/
2 IToBTOpeHue, 00001IeHNEe 5| 5 https://resh.edu.ru/subject/17/
cCHUCTeMaTHu3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB IIO 102 0
[TPOIT'PAMME
11 KJIACC
KoaunuyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3aeioB M TeM (ungpoBbie)
° n/m
NMPOorpamMmmabl Beero Kontposbnbie Ilpakruyeckne oOpa3oBarTejibHbIEe
padoThI padoThI pecypebi
1 AHaIMTHYECKAsI TEOMETPHUS 15 1 https://resh.edu.ru/subject/17/
) IToBTOpeHue, 00001IeHNEe 5| 15 | https://resh.edu.ru/subject/17/
cCHUCTeMaTHu3alus 3HaHU!
3 O0BEM MHOTOrpaHHUKA 17 1 https://resh.edu.ru/subject/17/
4 Tena BpalllCHUSA 24 1 https://resh.edu.ru/subject/17/
5 [1nomaan MOBEpXHOCTH U OOBEMBI 9 | https://resh.edu.ru/subject/17/

KPYTJIBIX TCII




6 JIBH>KEHUS 5 https://resh.edu.ru/subject/17/
7 IToBTOpEHue, 00001IeHNe u 17 https://resh.edu.ru/subject/17/
cucTeMaTu3alnus 3HaHUU
OBIIEE KOJMYECTBO YACOB IIO 102

[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Yuebnuk AtanacsiH JI.C., byryzoB B.®., Kagomues C.b. u np. I'eomerpus.
10-11 kmaccel. ba3oBblil ¥ yriryOneHHbIH ypOBHU

2. 3uB b.I'. TI'eomerpusa. [Aunmaktnueckue marepuansl. 10 xiacc. ba3oBelid u
yriyonenusiii ypoBuu 3uB b.I'. ['eometpus. Junaktudyeckue marepuainsl. 11
KJjacc. ba3oBblid U yriyOaeHHbIN YpOBHU

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

1. JIntBunenko B.H., baryruna O.A. I'eomerpus. ['otoBumes k EI'D. 10 kimacc

2. JIutBunenko B.H. I'eomerpus. 'oroBumces k EI'D. 11 knace

3. Caaksn C.M., byryzoB B.®. I'eomerpus. I[loypounsie pazpaborku. 10-11
KJIaCChI
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