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INOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBNsETCS OJHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CPEAHETO OOILEro
o0Opa3oBaHMsl, TaK KaK 00eCieunBaeT BO3MOKHOCTb U3YUEHUS TUCHUIUINH
€CTECTBEHHO-HAYYHOW HAIPABIECHHOCTH U MPEIMETOB T'YMaHUTAPHOTO IIUKJIA.
[TockonpKy TIOTUYECKOE MBIIIEHUE, POPMHUpPYyEeMOe IPU NU3YUCHUH
00y4aIOIUMUCS MOHATUHHBIX OCHOB T€OMETPHUH, NPH JI0KA3ATEIBCTBE TEOPEM U
ITOCTPOCHUH LEMOYKHN JJOTHYECKUX YTBEPKIACHUHN IIPU PEIICHUN T€OMETPUUECKUX
3a/1a4, yMEHHE BBIIBUTaTh U ONPOBEPraTh TMIIOTE3bI HEMIOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH
¢uznueckux 3aaay.

[{ens ocBOEHMS MPpOTpaMMBbI yueOHOTO Kypca «I'eoMeTpus» Ha yriryOJIéHHOM
YPOBHE — pa3BUTUE UHIMBUIYAJIBHBIX CIOCOOHOCTEN 00yYaromuXcs Ipu
U3YYE€HUU T€OMETPUH, KaK COCTABIIAIOIIEH IpeaMeTHON o0nacTu «MareMaTuka u
nHpopMaTHKa» yepe3 ooecreyeHre BO3MOKHOCTH TPUOOPETEHUS U
UCITI0JIb30BaHUs 0oJiee TITyOOKHX F€OMETPUYECKUX 3HAHUM U JIEHCTBUM,
cnenu(UIHBIX TEOMETPUU, U HEOOXOIUMBIX VISl YCIIEIIHOTO TPO(ECCUOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuopuTeTHBIMM 3a1a4aMH Kypca F€OMETPUH Ha yriyOJEHHOM ypOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

PaCHIupPpCHUC MPCACTABICHUA O I'COMCTPHUH KaK 4aCTH MHpOBOﬁ KYJIbTYPBI U
(bOpMI/IpOBaHI/IC OCO3HAaHH:A B3aUMOCBA3HN I'COMCTPHUH C OKPYKAIOIIIUM MUPOM;

(dbopMHpOBaHUE MPEACTABICHHS O TPOCTPAHCTBEHHBIX (PUTYpax KakK O BaXKHEHIINX
MaTEMaTUYECKUX MOJIEIISAX, MO3BOJISIIOIINX OMUCHIBATh U U3y4aTh Pa3HbIE SIBJICHUS
OKPY’aIOIEro MMpa, 3HaHWE MMOHATUINHOTO anmapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

(dbopMUpOBaHNE YMEHHUS BJIAJETh OCHOBHBIMU MOHSATUSAMU O MIPOCTPAHCTBEHHBIX
¢urypax 1 UIX OCHOBHbIMU CBOMCTBAMH, 3HAHUE TEOPEM, GOPMYI U YMEHUE UX
NPUMEHSTh, YMEHHS 1I0KA3bIBATh TEOPEMbI M HAXOJAUTh HECTAHIAPTHBIE CIIOCOObI
peleHns 3a1ay;

dbopMHpoBaHUE YMEHUS PACiO3HABATH HA YEPTEkKaX, MOJIEISIX U B PEAIbHOM MUPE
MHOTOTPaHHUKHU M TeJla BPallleHUsl, KOHCTPYUPOBATH T€OMETPUUECKHE MOJICIIH;

dhopMUpOBaHHUE IOHUMAaHUS BO3MOXHOCTH aKCHOMATHIECKOTO MIOCTPOSHUS
MaTeMaTHICCKHX TCOpHUH, (hOPMUPOBAHNEC ITOHUMAHHUS POJIM aKCHOMATHUKH TIPH
IIPOBEICHUHU PACCYKICHUN;

dbopmMupoBaHUE YMEHHUS BIAJETh METOJIAMH JI0KA3aTeJIbCTB U aJITOPUTMOB
pelIeHusl, YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKICHUS B
XOJ€ PELICHUS CTEPEOMETPUUECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COAECPKAHUEM,
dbopMHpoOBaHUE TIPEACTABICHHS O HEOOXOMMOCTH JJ0KA3aTEeIbCTB MPU
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIACHUIN U POJIM AaKCHOMATUKU B MPOBEACHUN
JIETYKTUBHBIX PACCYKICHUI;



Pa3BUTUC U COBCPIICHCTBOBAHNC MHTCIIVICKTYAJIbHBIX 1 TBOPYCCKHUX crocoOHocTel
06yanOHII/IXCH, I03HABATEIILHOM AKTHUBHOCTH, HCCIICA0BATCIIBCKUX YMCHHﬁ,
KPUTUIHOCTHU MBIIUJICHHA, HHTCPECA K U3YUCHNIO T'COMCTPHH,

(dopMupoBanre GyHKIMOHAIBHOW IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHUS Paclo3HABATh MPOSIBICHUS T€OMETPUUECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B pEANIbHBIX KU3HEHHBIX CUTYalHUSIX U IPU U3yYEHUHU JPYTHX
y4€OHBIX MPEAMETOB, MPOSBIECHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN,
MOJICJIMPOBAHUS PEAIbHBIX CUTYallU, UCCIIEI0BAHUS IOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNY TIOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpKAaTEIbHBIMU JIMHUSIMU yueOHOro Kypca «I'eomerpusi» B 10—11
KJaccax sBisitorces: «IIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE», « MHOTOrpaHHUKNY,
«Tena Bpamenus», «BeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «J|BUKEHNU B
IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHUE «YMETh ONIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM YpOBHE 00YUYEHUS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEPKaTEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
(GbopMHpOBaHUE JOTUYECKUX YMEHHI pacipeesseTcs He TOJIBKO 10
COJIEpKaTENbHBIM JIMHUSAM, HO U IO rofam o0yuyeHus. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE PEIMETHBIM pe3yiabTaTaM ocBoeHUsI DenepanbHON paboueit
IPOrpaMMBl, pacrpeAeEHHbIM 10 rojilaM 00y4eHHUsl, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, IPUHIUITUAIBHBIM BOIIPOCaM 00y4daroIuecs
oOpalanuch HEOTHOKPATHO. DTO MO3BOJIET OPraHU30BaTh OBJIA/ICHUE
r€OMETPUYECKUMH MOHATUSAMH U HaBBIKAMH MOCIEA0BATEIBHO U IIOCTYNATENBHO, €
COOJIIOJIEHUEM MTPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F€OMETPUUYECKUX MPEACTABICHUN 00yUarOIUXCsl, pacIuupsis U yriayosis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexo K M3y4EeHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co31aTh yCiaoBus A quddepeHnmany o0ydeHust, MOCTPOSHUS WHINBUTYTbHBIX
o0pa3oBaTeNIbHBIX MTPOTrpamMM, OOECIIEYUTh YIIIYOJIEHHOE N3YyUeHUE TEOMETPUH KaK
COCTaBJISIIONIEH yueOHOTro npeamera «MareMaTukay;,

MOITOTOBHUTH O0YUYAOIIHUXCS K MPOJIOKCHHUIO U3YICHUS MAaTEMATUKH C YIETOM
BbIOOpa Oyayieit nmpodeccuu, odecrieunBasi MPeEeMCTBEHHOCTh MEXIY OOITUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue yueOHoro kypca «I'eomerpusi» Ha yriayOoJI€HHOM YPOBHE OTBOJUTCS
204 yaca: B 10 xmacce — 102 gaca (3 yaca B Hezpento), B 11 kimacce — 102 yaca (3
gyaca B HEJIEJIIO).



COJEP)XAHUE OBYUYEHUA
10 KJIACC
IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE OHATHS CTEPEOMETPUH. ToUKa, MpsMast, IIIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTue 006 akcHOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPUH: aKCUOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHO€ pacnoiokeHue NpAMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS,
MapaJyICIbHBIE U CKPEIIMBAIOIINECS MpAMBIE. [[pU3HaKu CKpeIMBarOIINXCS
npsambIX. [lapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPSIMBIE B POCTPAHCTBE, MAPAICIIbHOCTD TPEX MPAMBIX, APAICIIBHOCTD MPSIMOU
U 11ockocTu. [lapamienbHoe U IEHTpaIbHOE MPOSKTUPOBAHUE, U300paKEHNE
¢uryp. OCHOBHBIE CBOKCTBA MMAPALIETBLHOT0 NPOEKTHpOoBaHus. 300paxenue
dburyp B napajuieIbHON MPOEKIMH. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEX1y MPSIMBIMU B TIpocTpaHcTBe. [lapaielbHOCTh MIIOCKOCTEN: NapalljieIbHbIC
TUIOCKOCTH, CBOMCTBA MapajlIeIbHBIX IIIOCKOCTEN. [IpocTenime
MIPOCTPAHCTBEHHBIC (PUTYPHI HA TUIOCKOCTH: TETPadAp, apajuie/IeIHIIe]I,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M TNIOCKOCTH: NIEPIIEHINKYJIAPHBIE MTPSMBIC B
IIPOCTPAHCTBE, MIPSAMBIE MTApaJUICIIbHBIE U EPIEHANKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPIICHINKYISIPHOCTH NPSIMOUN M INIOCKOCTH, TEOPEMA O IIPSAMOU
MEPIEHINKYJIAPHON IITOCKOCTH. OPTOrOHAIBHOE MPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIOCKOCTH, PACCTOSIHHUE
OT NPSIMOM /10 TIIOCKOCTH, TPOEKIUs (PUTYpPBI HA MIIOCKOCTb.
[leprieHIUKYIJISIPHOCTD IUNIOCKOCTEMN: TPU3HAK MEPIICHINKYIISIPHOCTH IBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYTi1bl B IPOCTPAHCTBE: YOl MEXKAY MPSIMOM U INIOCKOCTHIO, ABYIPAaHHbBINA YOI,
JIMHEWHBIA YTOJI ABYTPAHHOIO yria. TpEéXrpaHHbI 1 MHOTOTPAaHHBIE YTJIBL.
CBOMCTBA IUTOCKKUX YIJIOB MHOTOTPaHHOrO yria. CBOMCTBA IIOCKUX U
JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl KOCUHYCOB U CUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buasl MHOTOTpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromapHas npusma,
npsiMasi 1 HaKJIOHHAs TPU3Mbl, OOKOBasl U MOJIHAS! IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npAMOYTOJIbHBINA NapajljICICHUIIE] U €r0 CBOMCTBA.
Kparuaiimme nyTu Ha MIOBEPXHOCTH MHOTOTpaHHUKA. Teopema Ditnepa.
[IpoctpancTBennas teopema Iludaropa. [lupamuna: n-yronbpHas nupamuaa,
npaBuiIbHas U yceu€HHas nupamusl. CBoiicTBa pédep 1 OOKOBBIX IpaHei
MPaBWIBHOW nupaMuabl. [IpaBuiIbHbIE MHOTOIPAaHHUKY: IPAaBUJIbHAS IPU3MA U
IIpaBWJIbHAS IUPaMU/Ia, TPAaBUWIbHAS TPEYTOJIbHAS MUPAMHUIA U IPABUIIbHBIN
TeTpasap, kyo. [IpencraBienne o nmpaBUIbHBIX MHOTOTPAaHHUKAX: OKTA3Ip,
JOAEKadAp U UKOCadP.



Bblunciienre 31eMEeHTOB MHOTOIPaHHUKOB: pE€Opa, nnaroHanu, yrisl. [Tnomans
OOKOBOI MMOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSIMON TPU3MBI, ILIOIIA]b
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOM npu3Msbl. [lnomans
OOKOBOI MMOBEPXHOCTU U TOBEPXHOCTH MPABUIHLHON MUPAMUIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CumMeTpus B MPOCTPAHCTBE. DIEMEHTBl CHMMETPUU TIPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHS B IPABUIILHOM MHOTOTPAHHUKE: CUMMETPHS
napasuieJIenuneaa, CAMMETPHS IPABUIIbHBIX MIPU3M, CHMMETPHSI IIPABUIIHON
IIAPAMUJIBL.

BeKTOPLI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHI KOJUTMHEAPHBIE, COHAIIPABJIEHHBIE U IPOTUBOIIOJI0KHO HAIPABJICHHBIE
BEKTOpHI. PaBEHCTBO BEKTOPOB. [[€CTBUS C BEKTOPAMHU: CIIOKEHHUE U BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJIBKAX BEKTOPOB, YMHOKEHHUE BEKTOpPA Ha YUCIIO.
CBoiicTBa CIIOKEHUS BEKTOPOB. CBOMCTBAa YMHOXKEHHSI BEKTOPA HA YUCIIO.
[TonsiTie KOMIUTaHApHBIE BEKTOPHI. [[pu3HaK KOMILIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno napamnenenunena. Teopema o pa3noKeHUN BEKTOPA MO TPEM
HEKOMIUIaHApHBIM BeKTOpaM. [IpsiMoyrosibHas cuctemMa KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsI3b MEXy KOOPJAMHATAMU BEKTOpA U
KOOpJMHATAMM TOUEK. YTOJ MEXIy BekTopaMu. CKaJlIpHOE MPOU3BEACHUE
BEKTOPOB.

11 KJIACC
Tena Bpamenust

[ToHsATHSA: LUIMHAPHUYECKAS] IOBEPXHOCTh, KOHMYECKAsi IOBEPXHOCTS,
cepuueckas NoBEpXHOCThb, 00pa3yrolue noBepxHocTeil. Tena BparieHus:
WIMHIP, KOHYC, yCeUEHHBIA KOHYC, cdepa, map. BzanMHoe pacnosioxxeHue
cdepsl U IMII0CKOCTH, KacaTellbHasl IIIOCKOCTh K cepe. M300pakenue ten
BpalleHus Ha MIIOCKOCTU. Pa3BépTka nuinnHapa u konyca. Cummerpus chepsl 1
niapa.

O6bEéM. OcHOBHBIE CBOMCTBAa 00BbEMOB Tel. Teopema 00 00BEME PSMOYTOJILHOTO
napajuiesienumneaa u caeAcTBus u3 He€. O0BEM NPsIMO U HAKIIOHHOW MPU3MBI,
UJIMHAPA, TUPAMHUIBI U KoHyca. O0BEM I1apa 1 mapoBOTro CErMeHTa.

KomMOuHaiuu Ten BpaieHus ¥ MHOTOTPaHHHUKOB. [Ipu3ma, BriMcanHas B IAJIUHID,
onucaHHas okoJio nuiauHapa. [lepeceyenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepbl mnockocThio. [IoHSITHE MHOTOTpaHHUKA, OTTMCAHHOTO
0K0J10 cepsl, chephl, BIUCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS.

[To1maas MOBEPXHOCTH IMIJIMHIIPA, KOHYCA, TUIOMAAL Chephl U e€ JacTeH.
[Tonobwue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIIOIIAICH TOBEPXHOCTEH
nono6HbIX Guryp. [IpeobpazoBanue momodus, romoretus. Pemmenne 3axayd Ha
MJIOCKOCTH C UCITOJIb30BAaHUEM CTEPEOMETPUUICCKUX METOJIOB.



[TocTpoeHue ceueHrii MHOTOIPAaHHUKOB U TEJl BpAIllEHUsI: CEYEHUS [IMJIUHIPA
(mapasienbHO U NEPIEeHIMKYISIPHO OCH), CEUEHHUs KOHYyca (MapasiesibHbIe
OCHOBAHMIO M MPOXOJISIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa, METOIbl TOCTPOCHUS
CEUEHMI: METO/ CJIe/I0B, METO/I BHYTPEHHET O IMTPOECKTUPOBAHMSI, METO/I IEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B ipocTpancTBe. Oniepanuu HaJl BEKTopaMu. BeKTopHOE YMHOXEHUE
BEKTOpOB. CBOICTBAa BEKTOPHOIO yMHOKEHHUSI. [IpssMoyronbpHas cucrtema
KOOpJMHAT B IpocTpaHcTBe. KoopanHatel Bekropa. PasnoxeHnne BekTopa 1o
0azucy. KooparHaTHO-BEKTOPHBII METOJ IPH PELIEHUN T€OMETPUUECKUX 3a]au.

JIBUKEeHMSI B IPOCTPAHCTBE

JIBrxeHus npoctpancTsa. Otodpaxkenus. JBuxeHUs U paBeHCTBO Guryp. OOuume
CBOMCTBA JABWKECHHUW. BUIbI NIBM>KEHUI: MTapaIeNbHBIN EPEHOC, IEHTPAJIbHAS
CUMMETpHUS, 3epKabHasi CHMMETpPHsI, IOBOPOT BOKPYT IpsiMoi. [IpeoOpa3zoBanus
noaoous. [Ipsimas u cepa Diinepa.

INTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«T'EOMETPUS» (YTJIYBJIEHHBIN YPOBEHDB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI
1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH IPAXKAAHCKOM MO3UITMK 00YUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIUCKOTO 00IIEeCTBa, MPEICTABICHUE O
MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBICHUH,
MPOLIETyp TPAKIAHCKOTO 00111ecTBa (BBIOOPHI, OMTPOCHI U IPYTOE), YMEHUE
B3aUMOJEHUCTBOBATH C COUUAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIUSAMHA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW UICHTUYHOCTH, YBOXKCHUS K
MIPOLIOMY U HACTOSIIEMY POCCUUCKOM MATEMATUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKONW MAaTEMATUYECKOMN IIKOJIbI,
WCITOJIb30BAHUE ITUX JOCTIKCHUM B IPYTUX HayKaX, TEXHOJIOTHUAX, chepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHME IyXOBHBIX LIECHHOCTEW POCCUICKOT0 Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHNUN HAYKU U AESATENBHOCTBIO YYEHOT0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;



4) acTeTHYeCcKOe BOCIUTAHME:

9CTCTHYCCKOC OTHOICHUC K MUPY, BKIIIOYAAd 9CTCTUKY MAaTCMATHYCCKHUX
BaKOHOMepHOCTCﬁ, 06’I)€KTOB, 3ajJay, pemeHI/Iﬁ, paCCY)K,HGHHﬁ, BOCIIPUUMYUBOCTDb
K MaTCMAaTUYCCKUM aCIICKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA,

5) puzuveckoe BoCcIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSITh MaTEMAaTHUECKHE 3HAHUS B MHTEpECax
3I0POBOT0 U O€30IaCHOTO 00pa3a *KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3JI0pPOBBIO (370pPOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN U OTIBIXA,
perymnsipHas ¢pu3nuecKas akTUBHOCTD), (GU3MUECKOE COBEPIICHCTBOBAHUE PU
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEILHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH TPYAOIIO0US, MHTEPEC K Pa3IUYHbIM
cdhepam npodeccuoHaTbHON 1eATeNTbHOCTH, CBI3aHHBIM C MATEMATUKOU U €€
MPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP Oy/yIIei npodeccuu u
peann30oBbIBaTh COOCTBEHHBIC KUZHEHHBIE TJIaHbl, TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSKEHUHU BCe
YKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4
MaTeMaTUYECKOW HAMPABICHHOCTH;

7) K0JI0THYECKOE BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYpPbl, TOHUMAaHUE BIUSHUS COIIMAIBHO-
SKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MMPUPOTHON U COLMAIIBHOU CPEbI,
OCO3HaHME II100aJTHFHOTO XapaKTepa HKOJIOTMYECKUX MPoOIeM, OpUeHTaIMs Ha
MpUMEHEHUE MATEMATUUECKUX 3HAHUMN TS pelieHus 3a/1a4 B 00JacTu
OKpYKaIoUIEN Cpeibl, INTAHUPOBAHUE TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MOCIICICTBUU [T OKPYIKAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKU, TOHUMAaHUE MAaTeMaTHYECKON HAyKH
Kak c(ephl YEIOBEUECKOM EATETbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH JJIs
Pa3BUTHSI [IUBUIIM3AIMHY, OBJIAJCHUE SI3bIKOM MaTEeMaTUKU U MAaTEMAaTHUECKOMN
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIIECTBIISATh
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJoruueckue JelicTBUA:

BBISIBJISATh M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU MATEMATHUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXTy MOHATHIMHU, (POPMYIHUPOBATH



OTIpe/eNIeHUS MOHATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALINY,
OCHOBaHUS 7151 000OIIEHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, GOPMYJIHPOBATH U MIPEOOPA30BBIBATH CY)KJICHUS: YTBEPAUTEIIbHBIC
U OTpUIIATeIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U IIPOTUBOPEYHS B
dakTax, TaHHBIX, HAOIIOICHUAX U YTBEPKACHUSX, MPEAJIaraTb KPUTESPUH JIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMBIE ¥ OT MPOTHBHOIO), BHICTPAUBATh apryMEHTALMIO, IPUBOAUTH PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMPATH CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelnieHus1, BBIOUpaTh Haubosee NoAXOAAIIUN ¢ y4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnlie ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HMHCTPYMEHT MTO3HAHUS,
bopMyIMpoBaTh BONPOCH, (PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY,
yCTaHaBJIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHUPOBATh
CBOIO MO3UIIUI0, MHEHUE;

IIPOBOUTH CAMOCTOSTEIIBHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHKE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, SIBJICHHUS, IIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOATENHEHO (POPMYITHUPOBATH 0OOOIIICHUS M BBIBOJIBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, UCCIIE0BAHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IMPOTHO3UPOBATH BOSMOKHOC PAa3BUTHC ITPOLCCCA, a TAKIKC BbIIBUTATH
IMPCAIIOJIOKCHUA O €I'0 PA3BUTHHU B HOBBIX YCJIOBUAX.

Pa6ora c nundopmanueii:

BBIABJISITDH I[e(bI/II_II/ITBI HH(bOpMaL[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX HJIs1 OTBETA HA BOIIPOC
H U1 pCUHICHUA 3aa49U,

BbIOMpaTh HH(POPMAIIMIO W3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATD,
CHUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3INIHBIX BHIOB U
dbopmM IpeacTaBICHNS,

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaJAEKHOCTh UH(OPMAIIUU TIO CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.



KoMMyHMKaTHBHBIE YHHBeEpPCcAJIbHbIe YueOHbIEe 1eiCTBUSA
OO01menue:

BOCIPUHUMATH U POPMYIHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSAMHU U
LEJISIMUA OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHHU 3a1auH,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0J1e 00CYXIeHHs 33]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
po0JIeMbl, pelaeMoil 3a/1a4u, BHICKAa3bIBATh UICH, HAIICJICHHbBIC Ha TTOUCK
pELICHMS], COMTOCTABIATh CBOM CYXIAEHUS C CYXKACHUSAMU APYTHUX YYACTHUKOB
yanora, OOHapyXUBaTh pa3InyUe U CXOACTBO MO3UIIHI, B KOPPEKTHOM (hopme
(GopMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

MPEACTABIATh PE3YJIbTAThl PEUICHUS 33a4H, SKCIIEPUMEHTA, UCCIIEI0BaHUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOUPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1a4
NPE3EHTAlUU U OCOOEHHOCTEHN ayIUTOPHUH.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1a4i, BHIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUYN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YILTATOB, BJIAJIETh CIIOCOOAMHU
CaMOMPOBEPKU, CAMOKOHTPOJISI IPOLIECCa U PE3yJIbTaTa PEIICHUS] MaTEMaTUYECKON
3a/1a4y;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIpU PELLICHUH 3a1a4H,
BHOCHUTb KOPPEKTHBBI B JAESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHbIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSIM, OOBSICHSTH IPUYUHBI
JIOCTUKEHUS WJIK HETOCTHXKEHUS PEe3YJIbTaTOB JACATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas ACATECJIBbHOCTD:

MOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U UHANBUTyaIbHON
paboThI MpHU pelIeHnH YIeOHBIX 3a1a4, MPUHUMATH 11€7Th COBMECTHOM
NeSATEeILHOCTH, TJIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM pabOThI, paclpeesaTh
BUJIBI PabOT, TOTOBAPUBATHCS, OOCYXXAaTh MPOIIECC U PE3yJIbTaT padOTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;



y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OOMEH MHEHMUIA,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YacTh PaOOTHI U
KOOPAWHUPOBATH CBOM JICHCTBUSA C IPYTMMHU WICHAMU KOMaH[Ibl, OLIEHUBATD
Ka4eCTBO CBOETO BKJIaJa B OO MPOAYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koniry 10 kinacca o0yyaronuiicss HAyquTCs:

¢ CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHATUSMU CTEPEOMETPUH TTPU
pELIEHNH 3a7a4 U IIPOBEJACHUU MaTEMaTUYECKUX PACCYKIACHUM;

e IIPUMCHATH AKCHOMBI CTCPCOMCTPHUHU U CICACTBUA U3 HUX IIPU PCIHICHUU
TCOMCTPHUUCCKHUX 3a/1aq,

. KJIaCCI/I(l)I/II_[HpOBaTI) B3aMMHOC PACIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBC,
IIOCKOCTEH B IIPOCTPAHCTBC, IIPAMBIX H IIOCKOCTEH B IMPOCTPAHCTBC,

¢ CBOOOJHO ONEPUPOBATH MOHITUSIMU, CBA3aHHBIMU C YTJIaMU B
IIPOCTPAHCTBE: MEXKIY PSAMBIMU B IIPOCTPAHCTBE, MEXKIY NPAMOU U
IIJIOCKOCTBIO;

J CBO6OI[HO OIncpupoBaThb NMNOHATHAMMU, CBA3aHHBIMHA C MHOTI'OI'pPaAHHUKAMM,

e CBOOOJHO pacmo3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAHHUKOB (ITPU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuieenune, Kyo);

e KJIACCU(PUIIUPOBATH MHOTOTPAHHUKHU, BHIOMPASt OCHOBAHUS TSI
KJ1accuuKaluu,

U CBO6OI[HO OIICPHUPOBATH IIOHATUAMU, CBA3aHHBIMU C CCUCHHNCM
MHOTI'OI'PaHHHUKOB ITINIOCKOCTBIO;

e BBINOJIHATH NapajuiesIbHOE, IIEHTPATbHOE U OPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MJIOCKOCTh, BHIMOIHATH U300pakeHus (puryp Ha
IUIOCKOCTH;

e CTPOUTH CECUCHUS MHOTOTPAHHUKOB PAa3IMYHBIMHA METOJIaMH, BBITTOJTHATh
(BBIHOCHBIC) ITOCKUE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUYMCJISITH TJIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpamMua),
TEOMETPUUYECKHUX TEN C TPUMEHEHUEM (HOpMYT;

e CBOOOIHO ONEPUPOBATH MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LICHTP,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTH CUMMETPUH (PUTYPBL;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BbLINIOJIHATD I[GI\/’ICTBI/IH Haa BEKTOpaMu;



pelaTh 3a/1a4u Ha J10Ka3aTelIbCTBO MATEMATHUYECKUX OTHOIICHUN 1
Hax0XXJICHUE T€OMETPUUECKUX BEJIMUMH, IPUMEHSSI U3BECTHBIC METOIbI IIPU
pelIeHUH MaTEMaTUYECKUX 3aJ1a4 MOBBIIIICHHOTO U BBICOKOTO YPOBHSI
CJI0>KHOCTH;

NPUMEHSATH MPOCTENUIINE TPOrPAMMHBIE CPEACTBA U SJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4;

U3BJIEKATh, IPEOOPA30BHIBATh U MHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (DUTYpaX, MPEICTABICHHYIO Ha
YEepTeKax U pPUCYHKAX;

IIPUMEHSATH ITOJIyYCHHBIC 3HAHUS Ha IIPAKTUKE: CPAaBHUBATH U
aHAJIM3UPOBATh peajbHbIE CUTYallu!, IPUMEHSITh U3YUCHHBIC TOHATHUS B
Ipoliecce MOUCKA PEIICHUS] MaTEMAaTUYECKU C(POPMYITUPOBAHHOM
po0IEMBbI, MOACIIUPOBATH PEAJIbHBIE CUTYallMH Ha SA3BIKE T€OMETPHH,
UCCJIEI0BATh MIOCTPOECHHBIE MOJIENHU C UCTIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOPEM, annapara aareOpsbl, pelarb NPakKTUYECKHUEe 3a4a4u,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUYECKUX BEINYMH;

UMETh MPEICTABICHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS FT€OMETPUU KaK
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca o0yyaromuics HayquTCs:

CBOOOTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C ITMIHHIPUICCKOM,
KOHHYECKOH U c(hepuuecKoil MOBEPXHOCTIMHU, OOBSICHATH CLIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBAThH TOHITHUIMU, CBA3aHHBIMU C TEJIaMU BPAIICHUS: IIMIIMHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBarh Teja BpalleHus (LUIMHIP, KOHYC, cepa U map) u oObACHITh
CHOCOOBI MOTYYEHHSI TEJ BpalCHMUS;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(Pephl U MIIOCKOCTH;

BBIYMCJIISAT BEJIMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJI BPAILICHUS,
O0OBEMBI U IUTONIA/IM TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpaIlICHMUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C KOMOMHAITUSIMU TEJ
BpaIeHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy u
OMMHMCAaHHBINA 0KOJIO chepsl, chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpAIlICHUS,

BBIYHCIIATh COOTHOIIEHUS MEKY TIIOIIA ISIMH ITOBEPXHOCTEH U 00bEMaMU
ITOJIOOHBIX TEI;

M300pakaTh u3ydaeMble (GUTYPHI, BHITIOIHATH (BBIHOCHBIE) TIIIOCKHE
YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BH]I CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;



¢ U3BIIEKATb, UHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUTypax, IPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

¢ CBOOOJIHO OMEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
e BBINOJHATH ONEPaAIMU HAJ BEKTOPaMU;
¢ 3aJ]aBaTh IJIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHUCTEME KOOPAUHAT;

e pPCIIATh TCOMCTPHUUCCKHUC 3a1d9U HAa BBIYUCIICHUC YIJTIOB MCKAY IIPAMBIMHA U
IIJIOCKOCTAMM, BBIYHCIICHUC paCCTOﬂHI/Iﬁ OT TOYKH OO IINIOCKOCTH, B IICIIOM,
Ha IIPpUMCHCHHUC BCKTOPHO-KOOPAUHATHOI'O MCTOIA IIPpU PCUHICHUM

e CBOOOJIHO OMEPUPOBATH MOHSATUIAMU, CBI3aHHBIMU C JIBUXKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

e BBINOJHATH U300paXKEHUSI MHOTOTPAHHUKOB U TEJI BpaIlIEHUS TIPH
napajuieIbHOM MEPEHOCE, LICHTPAIIbHOW CUMMETPHUH, 3€pPKaJIbHON
CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00uS;

e CTPOWTH CECUCHHS MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS IIMITHHIPA
(mapaJuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUS KOHYyca (TapajliesibHbIe
OCHOBAHMIO M MPOXO/ISAIINE YepPEe3 BEPIINHY), CEUCHHUS 1Iapa;

e HCIIOJB30BAaTh METOABI IOCTPOEHUS CEYEHUI: METOJT CIIEN0B, METO/
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;

e JOKAa3bIBATb I'COMCTPHUYCCKUC YTBCPIKACHUA,

e TPUMEHATHh FTEOMETPUUECKHE (PAKThI JIs1 PEIICHHS CTEPEOMETPHUECKUX
3a7a4, IPEANOoIararlnX HECKOJIBKO [IaroB PELUICHUs, €CJIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

e pPCHIATH 3aJa4YM Ha JOKA3aTCIILCTBO MATECMATHYCCKUX OTHOILICHUH U
HaXO0XICHHUC I'COMCTPHUUCCKNX BCIIMINH,

e ITIPUMCHATH IIPOTrPpaMMHBIC CPCACTBA U JICKTPOHHO-KOMMYHHUKAITMOHHLBIC
CHUCTCEMBI IIPH PCUHICHUU CTCPCOMCTPUICCKHX 3aaa4,

e TPUMEHATH MMOJTYUYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
Y OIICHUBAThH PEAJIbHBIE CUTYAIlNH, TPUMEHSATh U3YUCHHBIC TOHSATHUSA,
TEOPEMBI, CBOMCTBA B IIPOIIECCE IMOMCKA PEIICHUS MaTEMaTHICCKU
chopMyJIMPOBaHHOM MPOOIEMBI, MOJICIUPOBATH PEATIbHBIC CUTYAIIMHU Ha
SI3bIKE TEOMETPHH, UCCIIEIOBATH MTOCTPOCHHBIE MOJIEIH C UCTIOIH30BAHUEM
TCOMETPUUCCKUX TIOHATHI M TEOPEM, alllapaTa ajreOpbl, peniaTh
MIPaKTUYCCKUE 3a/1aUH, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUICCKUX
BEIINYWH;

UMETh MPEICTABICHHS 00 OCHOBHBIX 3Tallax Pa3BUTUS T€OMETPHUH KaK COCTABHOM
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Ne Tema Koua | KonTpoan JIeKTPOHHBIE (IU(PPOBHIE)
/m -BO HbIii o0pa3oBaTesibHbIE PeCypPChl
yac padoThI
OB
1. BBenenue B 23 1 https://resh.edu.ru/subject/lesson/
CTEPEeOMEeTPHIO 4756/

2. | BzaumHoe 6 http://geometry2006.narod.ru/L
pacHoJIoKeHne essons/10-11/5a.pptx
NPAMBIX B http://geometry2006.narod.ru/L
npocTpancrse essons/10-11/5b.pptx

3. | lapanieasHoCT 8 1 http://geometry2006.narod.ru/Les
b NPSAMBIX U sons/10-11/7a.pptx
IUIOCKOCTEN B
MPOCTPAaHCTBE

4. | Hepnenaukyasp | 25 1 http://geometry2006.narod.ru/Les
HOCTH NMPSAMBIX U sons/10-11/18.pptx
IUIOCKOCTEN B
MPOCTPaHCTBE

5. Yriabl U 16 1 http://geometry2006.narod.ru/Les

PaACCTOSTHHUS sons/10-11/20d.pptx
6. | Muororpanauku | 7 1 http://geometry2006.narod.ru/Les
sons/10-11/24.pptx

7. | BekTopnl B 12 1 http://geometry2006.narod.ru/L
MPOCTPAHCTBE essons/10-11/9a.pptx

8. | [loBTOpEHHE, 5 1




000011IEHNE,

CUucreMaTulanuda
3HAHUH
HUTOI0 102 7
11 KJIACC
Ne Tema Koua | KonTpossb | diaekTponnbie (undpoBbie)
/m -BO | HbIE oOpa3oBare/ibHbIE PeCypChl
yac | padoTsl
0B
1. 1 https://www.yaklass.ru/p/geo
metria/11-
klass/priamougolnaia-sistema-
koordinat-v-prostranstve-
AHajuTHYeCKAS 15 metod-koordinat-
reomerpus 10439/abstcissa-ordinata-i-
applikata-tochki-prosteishie-
zadachi-v-koordinatakh-9263
2. 1 https://www.yaklass.ru/p/geo
IToBTOpEHME, metria/11-
00odmenue u klass/priamougolnaia-sistema-
cucTeMaTusanus koordinat-v-prostranstve-
3HAHMI 15 metod-koordinat-10439/ugol-
«MHOrorpaHHHuKH. mezhdu-vektorami-skaliarnoe-
Ceuenus proizvedenie-9283
MHOTI'OI'PAHHHUKOB»
3. O0BeéM 17 1 http://geometry2006.narod.ru/
MHOIOrpaHHHKA Lessons/10-11/11/13a.pptx
4, Tesa BpameHnus 24 1 http://geometry2006.narod.ru/




Lessons/10-11/11/16a.pptx

Iaomaau
NMOBEPXHOCTHU H

http://qgeometry2006.narod.ru/

Lessons/10-11/11/14c.pptx

N 9
00bEMBI KPYIJIBIX
TeNa
JIBusKeHUsT 5
IToBTOpEHUE,
00001IeHNE U 17
cUCTeMaTHU3aIus
3HAHUU
Hroro 102
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