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HOACHUTEJIBHAS 3AIIMCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUU MPU PEIIEHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHust mporpaMmel yueOHoro kypca «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYaromuxcs MpH
U3YUYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoON obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  00ecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUHW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIIEUIHOIO MPOECCHOHATBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAaHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH JOKAa3aTeIbCTB W AJITOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B



X0/ PEIICHUs CTEPEOMETPUUECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM,
dbopMupoBaHuE MOPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  MPH
000CHOBaHUM MaTeMAaTUYECKUX YTBEPKIECHUM U POJIM aKCUOMATUKHU B TIPOBEACHUU
JEYKTUBHBIX PACCYKICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYalbHBIX W  TBOPYECKUX
CrocoOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJIEHUS, UHTEpECca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHOW TPaMOTHOCTH, PEJICBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUECKUX TIOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYalUsIX W MPU U3YYECHUU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUS PEAIbHBIX CHUTYyallud, HMCCIEAOBAHUS ITOCTPOCHHBIX MOJCIIEH,
MHTEPIPETAIIMU TTOTYUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIbHBIMU JIMHUSAMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHuororpannukny, «Tema BpameHus», «BekToppl W KOOpJAWHATHI B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3ynbTaTaM ocBoeHus DenepanbHOil pabodeit
IPOrpaMMBbl, PACTIPECIEHHBIM IO TOJaM OOY4YEHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroNIuecs
oOpamaJiucb  HEOJHOKPATHO. OTO TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHITUSAMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
cOOJI0/IeHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHUX MPEJICTABICHUN OOyYarOIIMXCs, PACIIUpsisi U yriayOssis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycmoBus qus guddepeHnmanuu  00ydeHUsS,  TOCTPOCHHS
WHJVMBHUAYaIbHBIX O00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUMXCS K MPOJIOKEHUIO HM3YYEHUST MaTeMaTUKU C
yu€ToM BbIOOpa Oynmymied mnpodeccuu, obecrieunBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pPa30BAHUEM.



Ha wuzyuenme yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102
qaca (3 gaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHOe pacmnosio)keHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAIONINECS,
napajieibHble U CKpelluBaromuecs npsiMble. [IpU3HAaKM CKpENIMBAIOIINXCS
npsiMbIX. [lapamiensHOCTh OPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTh TPEX NPAMBIX, NapPaICIbHOCTh NPSIMOM
u 1ockoctu. [lapanmnenbHoe W IEHTPAJIbHOE MPOSKTUPOBAHUE, H300paKCHHE
¢uryp. OCHOBHBIE CBOWMCTBa TMapajuIeIbHOTO NpOeKTUpoBaHuUsA. M3o00pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBIMM B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH: mapasuiesibHbIe
IUIOCKOCTH, CBOMCTBA MapaJLICIbHBIX IJIOCKOCTEH. [Ipocrenimme
POCTpAHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TEeTpadAp, Mapajuliesieuie,
MOCTPOCHUE CECUCHUM.

[TeprieHAUKYJISIPHOCTh MPAMOM U IJIOCKOCTH: MEPIEHIAUKYIISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajuieNibHble W NEPHEHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTA TPSIMOM M IUJIOCKOCTH, TeOopeMa O MpsiMOou

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocte. Teopema o TpE€X NepHEHAUKYIIApax.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIM  MapajulelIeNUIIel W €ro  CBOWCTBA.
Kpatwaiimme mnytm Ha TIOBEpXHOCTM MHOrOrpaHHUKa. Teopema OJuiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,



npaBuwibHas W yceu€HHas nupamuibl. CBoiicTBa pédbep M OOKOBBIX T'paHel
[IPaBWIBHOM nuUpaMuibl. lIpaBuiibHbIE MHOTOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAaMUJA, [IpaBWJIbHAsA TPEYroJibHAs IHUpPAMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpeacrtaBieHue O MNPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’dAp,
JNOACKAadAP U UKOCADIP.

Bbrunciienne 31€MEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTUM M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSMOM MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOTrpaHHUKOB. CHMMETpUss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
nUpaMubl.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpPa, BEKTOPbl KOJUIMHEAPHBIC, COHAIIPABICHHBIE M  IIPOTUBOIIOJIOXKHO
HaIIpaBJICHHBIEC BEKTOPBl. PABEHCTBO BEKTOPOB. [I€HCTBUA C BEKTOPAMMU: CIOKEHHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa HA YHCIIO.
IlonsATHe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O paslIoKEHUM BEKTOpa IO  TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJ Mexay Bekropamu. CKalsIpHOE NPOU3BEICHHE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[loHsATHS: MWIMHIPUYECKAss TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzammnoe pacmoynoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha MIockocTh. Pa3Béprka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O6beM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U



HAKJIOHHOM MpPU3MBI, [MWIKHIpA, TUpaMHUIbl U KoHyca. O0BEM mapa v MapoBOro
CerMeHTa.

KoMOuHanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAaHHAs OKojJo uuiauHApa. Ilepecedyenne cdepbl u mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHHKa,
ONMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOI'PAHHUK WM TEJO
BpalllCHMUS.

[Inomaas MOBEpXHOCTH LWIMHIApA, KOHYycCa, IUloumaab chepsl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME OO0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nono6usix ¢uryp. IlpeobpasoBanue momoOusi, romorerus. Pemienue 3anay Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceyeHUt MHOTOIPAHHUKOB U TEJI BPAIICHUS: CEYEHUS LIMITUHAPA
(mapajmienbHO M TEPNEHIUKYJISIPHO OCH), CEYeHHs KOHyca (MapajuieibHble
OCHOBAaHUIO U MPOXOJSIIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbI MOCTPOCHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| IepeHoca
CEKYILEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpoctpaHcTtBe. Omnepanuum Haja BekTopamu. BekTopHoe
YMHOX€HUE BEKTOpOB. (CBOWCTBAa BEKTOPHOTO YMHOXeHHUs. [IpsmoyrosbHas
cucTteMa KoopauHat B mpoctpancTBe. Koopnunatsl BekTopa. PaznoxkeHue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIICHHMH T'€OMETPUUYECKUX
3a/ad.

JABUKEeHMsI B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWH. Buasl JBMKEHWI: TapaulelbHBIA TIEPEHOC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAasT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[IpeoGpazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkaaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
TOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE D3THUX JOCTHKEHUH B JIPYrUX HayKaxX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH poccUiCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PaCCyKICHUN, BOCIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTaAHME:

c(hOpMHPOBAHHOCTh yYMEHHS TPHUMEHITh MaTEMaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit npodeccun u peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTreMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HAa TPOTSHKCHWHW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TIPAKTUICCKUX 3a7a4 MAaTEMAaTHUSCKON HAIIPaBICHHOCTH;

7) 3K0JI0OTNYeCKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTh  JKOJOTHYECKONW KYJbTYpHl, TOHUMAaHHUE BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpelibl, 0OCO3HAHHE TJIOOAIBHOTO XapakTepa dKOJIOTHYECKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MAaTEMaTWYCCKUX 3HAHWUW JUIS pEIICHUs 3agad B 00J1acTu
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIIOCTYIIKOB M OIICHKH WX BO3MOKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAYKH ©  OOIIECTBEHHOHW  TNPAKTUKH, ITOHUMaHHUE
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JICATEITBHOCTH, 3TaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEeMaTUKAd M MaTeMaTHYEeCKOM KyJNbTYpOM Kak CpeICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO ACSTEIBHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHMSI TIOHSATUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE ¥ OTPHUIIATEIIbHBIE, CIMHIUYHbIE, YACTHBIC U 00IIHe, YCIOBHBIC;

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSIX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUNN;

J€NaTh BBIBOABI C MCIIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHSI M BHIBO/IBI;
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BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MOAXOMSAUUMUA ¢ YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBble ucciienoBarTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUNA HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHu4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMHU, SIBICHUSIMH, IIPOLECCAMU;

CaMOCTOSATEILHO (POpPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
NpOBENEHHOTO  HAOMIOJEHUsS, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
NPEINOJIOAKEHHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MH(DOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEICTABIATh €€ B pPa3IUYHBIX (popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OILICHUBATh HaAEKHOCTh uHpopMauu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE YUe0OHbIE 1eiCTBUSA

OOmenne:

BOCIIPUHUMATH U (POPMYITHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaThb MOSICHCHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIIeHUs, COTMOCTABISATh CBOM CYXACHUS C CYXICHUSIMHU APYTUX YYaCTHHKOB
nyanora, oOHapyXHMBaTh Pa3juyrde W CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAXKECHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUS 3a1a4d, DKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATh (OpPMAT BBICTYIUIEHHS C YYETOM 3ajad
IIPE3EHTALNUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YU4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQICKCHU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJIS TpoIlecca M pe3ysibTata PEIICHHS
MaTEMaTHYECCKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalIEHHBIX ONMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHSIM, OOBSICHITH IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKCHHUSI PE3yJIbTATOB JIEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

NOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMaHJIHONH W WHIUBHUIYaTbHOU
paboThl TIpUM pelICHHW YYeOHBIX 3ajady, MPUHUMATH IeJIb COBMECTHOMN
JCSATENLHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT paboThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIENH;

y4acTBOBAaTh B TPYMMOBBIX (opMax paboThl (0OCykKIeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMH YJCHAMU KOMAHJbBI, OIEHUBATH
KauecTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:
e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHSIMU CTEPEOMETPUU TIPH
pELICHUN 33724 U MIPOBEICHUN MATEMATHUYECKUX PACCYKICHUN;
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NPUMEHATH aKCHOMBI CTEPEOMETPUHU M CJIEICTBUS U3 HUX IPU PEIICHUU
TeOMETPUYECKUX 3a]1aY;

KJIacCH(PUIMPOBATh B3aMMHOE PACIOJIOXKEHUE MPSIMBIX B TMPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO  OMNEPUPOBATh TMOHATHSMH, CBS3aHHBIMA C YIJaMHd B
IPOCTPAHCTBE: MEXAY MPSIMBIMA B TPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTBIO;

CBOOO/IHO ONEPHPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/JIHO pAacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHHKOB (MIPU3Ma,
nUpaMKIa, MPSMOYTOJIbHBIN Napasuienenune, Kyo);

KJIacCHQUIMPOBATH ~ MHOTOTPAHHWKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accupuKaIuy;

CBOOOJIHO  OMEpUPOBATH  MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITTOJTHATD napasuieiabHoe, IIEHTPaJIbHOE u OpPTOTOHAIBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Gpuryp
Ha IJIOCKOCTH;

CTPOUTH CEYEHMsS] MHOI'OTPAHHUKOB Pa3JIM4YHbIMH METOAAMM, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJ CBEpPXY, COOKY, CHU3Y;

BBIUUCIIATh  IUJIOLAAM  TOBEPXHOCTEH  MHOTIOIPAaHHUKOB  (IIpHU3Ma,
nupamMuzia), FeOMETPUYECKUX Tl ¢ IPUMEHEHUEM (HOpMYyII;

cBOOO/IHO ONEPUPOBATH NOHATUSAMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETpPUH, LEHTP, OCh MU IUIOCKOCTb CHUMMETPUU
buryper;

cBOOO/IHO OINEpPUPOBATh MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemate 3aJayd Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUH WU
HAXO0XKJIEHUE TE€OMETPUUYECKUX BEJIUYHMH, NMPUMEHSS H3BECTHBIE METObI
IpY pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINEe MPOrpaMMHBIE CpEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPHUUECKUX 3a71aY;
U3BJICKaTh, NPEOOpa3OBbIBATH M HHTEPIPETUPOBATH HHOOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, MpencTaBICHHYIO Ha
YepTekax U pUCYHKAX;
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NPUMEHATh [OJYYEHHbIE 3HAHMS HA TPAKTHKE: CpaBHUBaTh H
aHAJIM3UPOBATH pEaJbHbIE CUTYallUH, MPUMEHATh W3yYEHHbIE MOHATUS B
npoluecce MOMCKa  pelIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIEN0BATh MOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHHEM TI'€OMETPUUECKUX
NOHSATHM W TEOpeM, ammapara ajreOpbl, peliath NPaKTHYECKUE 3a7ayd,
CBSA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKHUX BEJINYUH;

UMETh MpPEeACTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM YacTH (pyHIAMEHTA PA3BUTHS TEXHOJIOTHIA.

K xoniy 11 kinacca oOyvaromuiicst HAy9UTCS:

CBOOO/IHO OIEPHPOBATH MOHATHSIMH, CBS3aHHBIMH C IIHIUHAPUIECKOH,
KOHMYECKOH M CQEepUUIecKOil TMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTyYeHUS;

OTIePUPOBAThH MOHITHIMHE, CBI3aHHBIMU C T€JIAMU BPAIICHHS: IIWIHHIPOM,
KOHYCOM, c(epoii u mapowm;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) u
OO0BSCHATH CIIOCOOBI TIOJYUEHHUS TeJl BpPaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacIoyiokeHue chephl U MIOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIlEHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C KOMOMHAIMSIMHU Tel
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIN B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIllCHHUS;

BBIUUCTISITH COOTHOIIEHUSI MEXTY TUIOIIAIsIMU TIOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEJT;

n300pakatb H3y4yaeMmble (QUIYpbI, BBINOIHATH (BBIHOCHBIE) IUIOCKUE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPALLCHUS;

U3BJIEKaTh, HHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(GOPMALUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSTH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHHUEM B JCKapTOBOM CHCTEME KOOPIHUHAT;
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pelIaTb reOMETPUYECKUE 3a1a4M HA BBIYMCIICHUE YTIJIOB MEXAY NPSIMBIMU
U IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPU PEIIEHNUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3AHHBIMU C JBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh M300paKEHHUs] MHOTOTPAHHMKOB M Tl BpalleHUus IMpu
NapajuieIbHOM  IIEPEHOCE, LEHTPAIBHOM CUMMETPUHU, 3€pKajJbHOMN
CUMMETPHUH, TIPU TOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus M0A00uS;
CTPOUTH CEYEHUS] MHOTOIPAHHUKOB W TEJI BPAICHUSA: CEUCHUS IUIMHJIpA
(mapanienbHO U MEPHNEHANKYISIPHO OCH), CEUeHUs KOHYyca (TMapasuieNbHble
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BATh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUSI, METO/ IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpHUeCKUe (aKThl IS PEHICHUS CTEPECOMETPHUUECCKUX
3a1a4, MPEANOJIaralolliuX HECKOJbKO MIArOB PEIICHMS, €CIH YCIOBHS
IpUMEHEHUS 3aJIaHbl B SIBHOM M HESIBHOM (opMme;

pemaTh 3aJadyd Ha JIOKa3aTeIbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUS  HAa  MPAKTUKE:  CpPaBHUBATD,
aHAJM3HPOBATH U OLICHUBATh PEAIbHBIE CUTYyallu, IPUMEHATh U3YUEHHBIE
NOHATUSA, TEOPEMBbI, CBOMCTBA B  IMPOIECCE IMOUCKA  PEIICHUS
MaTEMaTUYeCKu  CHOPMYITMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanpHblE CUTyallUH Ha S3bIKE T'€OMETPHUH, HCCIEA0BATh MOCTPOEHHBIE
MOJEIN C HCIOJb30BAHUEM T'E€OMETPUYECKUX IIOHSATUM U TEOPEM,
amnmaparta anreOpbl, pelmaTh [PAKTUYECKHE 3a/aud, CBSI3aHHbBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYNH;

UMETh MPEICTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeomeTpuio 23 1 www.fipi.ru
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 ww fioi r
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B 3 W fioi.ru
[POCTPAHCTBE WAALTIRL T
4 HepHeHILI/IIiyJ'ISIpHOCTB NPSIMBIX U o5 www.ege.edu/ru
MJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 www.ege.edu.ru
MHOrOrpaHHHKH 7 1 www/ege.edu.ru
BekTopsl B mpocTpaHcTBe 12 www.fipi.ru
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
8 2 5 2 Www.ege.edu.ru
3HAHUH
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 6 0
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11 KVIACC

17

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI

http://school-collection.edu.ru/,
1 AHQITHYECKA FEOMETpHA 15 1 http://www.fipi.ru/,http://www.ege.edu.ru/

[ToBTOpEeHUE, 0600IIEHNE 1 http://school-collection.edu.ru/,

2 . 15 1 .

cUcTeEMAaTHU3aIns 3HaHUNU http://www.fipi.ru/,http://www.ege.edu.ru/

. http://school-collection.edu.ru/,
3 ObHEm MHOTOTpaHHIKa 17 1 http://www.fipi.ru/,http://www.ege.edu.ru/

http://school-collection.edu.ru/,
4 Tena ppamenus 24 1 http://www.fipi.ru/,http://www.ege.edu.ru/

5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 http://school-collection.edu.ru/,
KPYIJIBIX TEN http://www.fipi.ru/,http://www.ege.edu.ru/

5 I e— 5 1 http://school-collection.edu.ru/,
http://www.fipi.ru/,http://www.ege.edu.ru/

[ToBTOpEeHUE, 0600IICHNE 1 http://school-collection.edu.ru/,

7 . 17 2 .
cUcTeMaTU3aIys 3SHaHUH http://www.fipi.ru/,http://www.ege.edu.ru/
KOJIMYECTBO HACOB I1
OBIIEE KO CTBO CcO O 102 8 0
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

I'eometpus, 10-11 knaccel, ba3zoBeiil u yrinyonéunsiit ypoBuu, Atanacss JI.C., byryzos B.®., Kagomiies
C.b.,M:IIpocsemienue, 2022r.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

Mertoaudeckue pekomenaanuu. 10-11 kmaccsl (k yaeonuky Aranacsa JI. C. u np.)
ABTtop(n1): Atanacsn JI.C., byryzos B.®., Kagomies C.b. u ap.
Kimacc: 10, 11

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru/, http://www.fipi.ru/,http://www.ege.edu.ru/
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