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HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBnsieTcst OAHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
o01rero oopa3zoBaHus, TaK Kak 00€CIIeYMBaE€T BO3MOXKHOCTh U3YUCHHS TUCIUIUTNH
€CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApHOrO IUKJIA.
[TockonbKy  JOrmueckoe  MbIIUICHHE,  (opMuUpyeMoe TpH  H3yYCHUU
00y4YaroMMUCS MOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPXKICHUM MPHU PEUICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHME BBIIBUTaTh M ONPOBEpPraTh THIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
(du3znyeckux 3aaay.

[ens ocBoeHust mporpaMMel yueOHoro kypca «l'eomerpus» Ha yriayoinéHHOM
YPOBHE — pa3BUTHE WHIMUBHUIYAJIbHBIX CIHOCOOHOCTEH O0OydYarouuxcs Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTuka u
uHpopMaTuka»  4epe3  OOeCleueHHEe  BO3MOXKHOCTH  NPUOOpPETEHHS U
UCIIONIb30BaHUsl Oojiee THyOOKMX T'€OMETPUYECKHUX 3HAHUW U JEHCTBUH,
cnenupUYHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPOodheCCHOHATBHOTO
o0pa3oBaHus, CBI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBIMU 3aayaMyd Kypca T€OMETpPUU Ha YriyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCHIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCSL:

paclMpeHue MpeaCcTaBiIeHus O TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMupoBaHUEe TPEACTABICHUS O TNPOCTPAHCTBEHHBIX (uUrypax Kkak o
BAKHEUIINX MAaTEeMaTUYECKUX MOJIEISAX, MO3BOJISIOMIMX OINUCHIBATH M HU3y4aTh
pa3HbI€ SBJIECHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATUITHOTO amnmapara o pa3jaeny
«CTtepeoMeTrpusi» yueOHOr0 Kypca reOMETpUH;

dopMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHUSIMH O
POCTPAHCTBEHHBIX (PUTrypax W WX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHITh, YMEHHUS JIOKa3bIBaTh TEOPEMBI M HAXOIWTh
HECTaHJIapTHbIE CITOCOOBI pelIeHus 3a1ay;

dbopMUpOBaHUE YMEHHs PACIlO3HABATh HA YEPTEXKaX, MOJACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€ja BpalleHUs, KOHCTPYUPOBATh TI'€OMETPHYECKHUE
MO/IEJIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMAaTHYECKOI'0 MOCTPOCHUS
MaTEMaTUYECKUX TEOpui, (popMUpOBaHHE MOHUMAHHUS POJIUM AKCHOMATUKHU MpPH
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHs BIAJETh METOJAMU JI0KA3aTENbCTB U aJrOPUTMOB
pelieHns, yMEHUs MX TPUMEHATh, MPOBOAUTH JIOKAa3aTEIbHbIE PACCYXKICHUS B
XOJI€ PEUIECHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33724 C IPAKTUYECKUM COAECPKAHUEM,
dbopMupoBaHue TpEACTaBICHUS O HEOOXOIMMOCTH  JIOKA3aTelbCTB  MPH



000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUA U POJIM aKCUOMATHKHU B TIPOBEICHUN
JETYKTHBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJarOMIMXCs, TO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPeca K N3YICHHUIO T€OMETPHUH;

dbopmupoBanue (HyHKIIMOHAIBLHON TPaMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHHUS PACIO3HABaTh IMPOSIBJICHUS TEOMETPUUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX JKH3HEHHBIX CUTYyAIUSIX W MPH U3YyYCHUU JAPYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEN U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUST pEAJbHBIX CHUTYaIllMi, HWCCIIEIOBAHMUS IOCTPOCHHBIX MOJIENEH,
WHTEPIPETAIMN TTOYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xmaccax sBistorcs:  «lIpssMble ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannuku», «Tema BpameHnus», «BekToppl W  KOOpAMHATHL B
POCTPAHCTBEY, «J[BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHSITHSAMUY», PEICBAaHTHBIMA T'€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHWE JIOTMUECKMX yMEHHH  paclpenenseTcs He TOJbKO IO
COJIep KaTeNIbHBIM JIMHUAM, HO M 10 Togam o0yudenusa. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHuss dDenepaabHOl pabodeit
IpPOrpaMMbl, paclpeelnEHHbIM IO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIIEHBIM BOTIPOCAM O0yYarOIIHECS
oOpamasuch  HEOJHOKpPaTHO. TO  TIO3BOJIIET  OPTaHW30BaTh  OBJIAJCHHUE
rCOMETPUICCKUMH IMOHATHSIMH M HaBBIKAMH ITOCJICIOBATEIBLHO M TIOCTYIIATENhHO, C
COOJTI0/IEHEM MPUHIINIIA TIPEEMCTBEHHOCTH, @ HOBbIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN 00YJaIONTUXCs, PACIIUPSS U YIITyOIIss
e€, 00pa3ys MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[Tepexo kK U3YUEHUIO TEOMETPUH Ha yriIyOJIEHHOM YPOBHE ITO3BOJISCT:

co3gath  ycnoBus s guddepeHnuanuu  O0ydeHHs, TMOCTPOCHHUS
WHANBUIYaTbHBIX  00pa30BaTENbHBIX MPOrpamMM, OOECIEeUUTh  YTIIyOJEHHOE
U3YYCHHE TeOMETPHH KaK COCTaBJIAIONIEH yueOHOTo peaMera «MaTemMaTukay,

NOJIrOTOBUTHh OOYYAIOIIUXCS K MPOJODKEHHIO HW3YYEHUS MAaTEMaTHUKH C
yaéroM BbIOOpa Oynymied mpodeccuu, obecrieuynBas MPEEMCTBEHHOCTh MEXKIY
o01uM U ipo(heccHoHaTBFHBIM 00Pa30BaHUEM.

Ha wusydenue ydeOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 gaca (3 gyaca B Henento), B 11 kimacce — 102
yaca (3 4yaca B HEJIENI0).



Cesa3b padoueil nporpaMMbl ¢ IPOrpaMMoil BOCIIUTAHUS

[Ipyu wu3yyeHum yueOHoro mnpeamera «l'eoMeTpusi»  HUCHONB3YIOTCS
CJIEyIOIIME HAaNPaBIEHUS! BOCTIUTATEIbHON pabOThI:

1) B paboueii mporpaMme 11e51eBbie OPUEHTUPHI PE3YIbTATOB BOCITUTAHHUS
HaXoAST OTpakeHHE B TPEOOBAHMSIX K JIMYHOCTHBIM pe3yJIbTaTaM OCBOCHHS
oOyuatorumucs yaebHnoro npeamera «I'eomeTpus».

2) B cooTBeTcTBHM C KalleHAApHBIM IUIAHOM BOCHHUTATEIBHOM pPabOTHI
MIKOJIl HAa YpPOKaX TE€OMETPUM UCHOJIb3YIOTCS KOHTEKCTHBIE 3aJaHusl IO
npoOjeMaTuke pa3IUYHBIX  HAmpaBleHUH  (QYHKIMOHATBHONH TI'PaMOTHOCTH,
pa3pabOTaHHBIX Ha OCHOBE MPOOJIIEMHBIX CUTYaITUH

3) Ha ypokax mpuMEeHSIOTCS UTPOBBIC TEXHOJIOTUH, TPOOJIEMHBIA METOJ
00y4eHHMsI B COTPYITHUYECTBE.

4) B Tteuenue roma YUEHUKaAM TMpeiaraloTcsi NpOeKThl U y4yeOHbIE
VCCIIE0BAHUS 110 TEOMETPUH.



COJAEP XAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsAmas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHeEcs,
napajuleJIbHble W CKpemuBaromuecs: mnpsmble. [IpU3Hakum CKpemuBaromuxcs
npsimMbIX. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTENW B IMIPOCTPAHCTBE: MApaJuIeIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAJUIEIBHOCTD MIPAMON
u 1ockoctd. [lapamiensHoe M UEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OCHOBHbBIE CBOMCTBa MapaJJICIbBHOTO MNpOeKTHUpoBaHuUs. M300paxeHue
¢Guryp B mapayuieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpPaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IJIOCKOCTH, CBOMCTBa MapajuIesIbHbIX IIJIOCKOCTEH. [Ipocrenmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Hapajuleienume],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: NMEPIEHINKYJISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIENbHBIE W IEPINEHAUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISPHOCTH MPSAMOA M IUIOCKOCTH, TEOopeMa O NpsIMOH
NIEPIECHAUKYJIAPHON IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIHUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  IEPHEHAMKYJISAPHOCTH  JBYX
mIockocter. Teopema 0 TpEX NEePIEHIUKYIAPAX.

Yrael B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'DAHHBIN
yIOJI, JIMHEMHBIA yrojl ABYTPAHHOIO yria. TpEXTrpaHHBI U MHOI'OIPDAHHBIE YIJIbIL.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolicTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO yIJia.

MHOrorpaHHuKH

Bunabl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpmsma: N-yroapHas
npu3Ma, IpsiMasi 1 HaAKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJABHBIA — MAPAJUIENENHUIIE] W  €r0  CBOMCTBA.
Kparvaiimme myrm Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrompHas mnUpamMuaa,
npaBuibHas U yced€HHas nupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBWIbHOW nHUpamuzbl. lIpaBuibHBIE MHOTOIpaHHUKH: IMpaBWIbHAs INpHU3Ma H



NpaBUJbHAS TMPAaMHUA, NPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NPaBUJIbHBIN
TeTpadsip, ky0. IlpencraBneHue o TNpPaBUIBHBIX MHOTOIPAaHHHUKAX: OKTajJp,
JTOIEKa’Ap U UKOCABP.

Bbruncienue 35€MEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHajid, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH U IIOJHOM MOBEPXHOCTH MPSIMOU IPHU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOMW MOBEPXHOCTH TNPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
T€OpEMa O IUIOAIH YCEUEHHOM MUPAMU/IBI.

CummMmerpuss B NOPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOIOrpaHHUKOB. CUMMETpUs B MPABWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajielienuneaa, CUMMETPHsSl MPABWIbHBIX MPU3M, CUMMETPUS NPaBUIbHON
MUpaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M  IIPOTUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PABEHCTBO BEKTOPOB. [I€HCTBUS ¢ BEKTOpAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHHS BEKTOpOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonaTHEe KOMILTaHApHBIE BEKTOPHI. lIpu3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TpEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsimoyrosnbHass cucrema  KOOpAMHAT B
npoctpanctBe. KoopanHatel BekTtopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexX1y Bekropamu. CKalspHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAsh IOBEPXHOCTb,
chepuyeckass TOBEPXHOCTb, OOpasyrolue mnoBepxHocTed. Tema BpalieHHs:
WIMHIP, KOHYC, YCEUYEHHBI KOHYC, cdepa, map. B3anMHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus] Ha IUIOCKOCTU. Pa3BépTka nmnuHapa u konyca. Cummerpus chepsl
mapa.

O6béM. OcHOBHbIE cBoiicTBAa 00BEMOB Ten. TeopemMa 00 o0bEME
OpsAMOYTOJIBHOTO Mapajuienenunena v cieactsuss u3 He€. OObEM mnpsMol U
HAKJIOHHOM MpU3MBbI, WINHAPA, NUPpaMUIbsl U KoHyca. OOBEM IIapa U MIApPOBOTO
CerMeHTa.

KomOunanmu Tenm BpamieHuss ¥ MHOrorpaHHUKOB. [Ipu3ma, BhucaHHas B
IWINHAP, OINUCaHHas okKojo IwunHApa. llepeceuenune cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrOrpaHHUKa,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHOH B MHOTOIPAHHUK WM TEJO
BpallICHHUS.

[Inomane MOBEPXHOCTH LWIMHAPA, KOHYyCa, IUiomaab chepbl U e€ yacrel.
ITonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, INIOMIAACH ITOBEPXHOCTEH
nonooHbIx (uryp. IlpeobpasoBanue mogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOrOTPAaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IINHAPA
(mapannenbHO Y MEPHEHAMKYISIPHO OCH), CEYEHHUsi KoHyca (mapajuielbHbIe
OCHOBAHMIO U MIPOXOJSAIIME YEpPe3 BEPILINHY), CEUEHHS 1Iapa, METOAbI IIOCTPOCHHUS
CEUEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpEeHOCca
CEeKylIEH TIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanctBe. Onepaunu Hajx  BekTopamu. BektopHoe
YMHOKEHUE BEKTOpOB. (CBoWCTBA BEKTOPHOrO yMHOXEHMS. [IpsimoyronbHas
cuUcTeMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHate! BekTopa. PasiioxxeHue BeKkTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIA METOJ NpPHU PELIEHHMH TIE€OMETPUYECKHUX
3azay.

JIBMKeHUs B IPOCTPAHCTBE

JBmxenus: npoctpadctBa. OtodOpakeHus. JIBUKEHUS W pPaBEHCTBO GUTYP.
OOuue cBoicTBa JBWKEHUH. Buasl JBWXKEHUN: mapaliebHbIM MEepPEeHocC,
LEHTpaJibHass CUMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms monobus. [Ipsmas u cepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIMUA 00YUaAIOIIEToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOro  OO0IIecTBa,  MPEACTaBJICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeayp TPaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMUAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMUA U HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHUE K
JTOCTHKEHUSIM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYE€CKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIDKEHMM B JAPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE TYXOBHBIX I[EHHOCTEH POCCHUUCKOro Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKCHUNM HAYKH W JICSITEIbHOCTBIO YUEHOIO, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMYUBOrO OYIYIIErO;

4) 3cTeTH4eCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a7a4, PEIICHUH, pacCyKIEHU, BOCTIPUUMYUBOCTD
K MaTEMAaTUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMHPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUS B
MHTEpecax 3J10pOBOro U 0e30MmacHoro oopasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUU U
OTIIbIXa, peryispHas (u3ndeckass akTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX COPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paziuuHbiM  cpepaM  MPOdECCHOHAIBHOM  JIESITEIbHOCTH,  CBSI3aHHBIM €
MaTEeMaTUKOW H e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccur U peaqru3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 HA TMPOTSHKEHUU BCEW KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MaTeMAaTHYECKON HAIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHWE BIIASHHUS
COIMATbHO-?KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOIHON U COIMATbLHOU
Cpellbl, 0OCO3HAHUE TJI00ATBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWW Mg pelieHus 3ajad B 00JacTH
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTUYEeCKOM HAayKHW Kak c(epbl 4eIoBEYECKOM MJesTeIbHOCTH, 3TarnoB €&
pPa3BUTUS W 3HAYUMOCTH I PA3BUTUS UUBWIU3ALMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MAaTeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBIISATh MPOEKTHYI) M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble jjornueckue a1eicTBMs:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHIMH, (PopMyIUpoBaTh
oTnpeJieNIeHUs] TIOHITUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIUMOI0 aHAIHN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpPOBaTh U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONECHUAX U YTBEPXKACHUSIX, MpeiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCMOJIL30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W
VMHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJINTH CAMOCTOATENBHO 10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbI€ ¥ OT MPOTUBHOIO), BBICTPAUBATH apryMEHTAIMIO, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEUIEHUs, BbIOMpaTh HaumOolee TMONXONAIIMA ¢  y4€ToM
CaMOCTOSITEIILHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:



UCIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHO€, (hOopMHUpOBATh TUIOTE3Y, aApTyMEHTHPOBATH
CBOIO NTO3ULIMIO, MHEHHE;

IPOBOJUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTEMAaTUYECKOTro 0OBEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJIECHUSIMHU, IIPOLIECCAMU;

CaMOCTOSATENTHLHO (OPMYITHPOBATH OOOOIICHUS W BBIBOJBI 1O pE3yybTaTam
OPOBENEHHOIO  HAONIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTb
HOJYYEHHBIX PE3y/bTAaTOB, BBIBOJAOB U 0000IEHUI;

IPOrHO3UPOBATH BO3MOYKHOE PA3BUTHE IIPOLIECCa, a TAKKE BBIIBUIATH
IPEIIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBJIATh Je(UIUTHl MHPOpPMALUK, JaHHBIX, HEOOXOAMMBIX JUIs OTBETA Ha
BOIIPOC U JJIs pELICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHUKOB PA3NUYHBIX THUIIOB, AaHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PaA3JIMYHBIX BUIOB M
(dopM npeacTaBieHus;

CTPYKTYypUpOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3iWYHbIX (Popmax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTh uH(pOopMaIu o CaMOCTOSITETIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMUA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaThb CBOK TOUKY 3pPEHHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOJY PEIICHUs 3aJayH,
KOMMEHTHPOBATh MOJYYCHHBIN pe3yJIbTarT;

B XOJle 0OCYXKJIEHMs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJeMbl, pelaeMo 3a7adyd, BBICKA3bIBaTh UJEH, HAIlEJICHHBIE Ha TOUCK
pelIeHns, COIOCTaBJISITh CBOM CYXICHUS C CYXICHUAMH APYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3jIMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YNIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEA0BaHNUA,
IIPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (oOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JIeiiCTBUSA
Camoopranuzamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILLIEHUS 3a/1a4d, BBIOMpPATh COCOO pElIeHUs C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN C y4€TOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIbHBIN HHTE/JIEKT:

BJIAJ€Th  HABBIKAMHM  IIO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh
crocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Hpolecca W pe3yibTara pelieHHs
MaTEeMaTUYECKOM 3aJ1auu;

OPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh NMpPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaNJICHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHATH IPUUYNHBI
JOCTHXKEHUS WM HEIOCTHXKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M HHJIWBHIYaJIbHOU
paboThl mNpU pelieHuH Y4eOHbIX 3ajay, MPUHUMATh 1Eelb COBMECTHOMU
NESITENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPAaOOThI, pacrpenensiTh
BUABl paboT, [0roBapuBaThCsA, OOCYXKIaTh TpoOIEecC M pe3yiabTaT palboThl,
00001aTh MHEHUS HECKOJILKHX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX QopMax paboTsl (00CYxJeHUs, 0OMEH MHEHH,
«MO3TOBbIE€ IITYPMBI» M HWHBIE), BBIMOJHATH CBOIO 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrMMH YJI€HAaMU KOMaH/bl, OLIEHHUBATH
KayeCTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, C(POPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJHO OINEpPUPOBaTh OCHOBHBIMU TMOHSTHUSMHU CTEPEOMETPUH TpHU
pEIIECHUH 3a/1a4 U MPOBEJICHUN MAaTEMAaTHUYECKUX PACCYKICHHUII;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HUX MPU PELICHUU
reOMETPUYECKHUX 33/1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIIOJIIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHATUSIMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXIY TMPSMBIMA B TPOCTPAHCTBE, MEXIY MNPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMA C MHOTOT'PAaHHUKAMU;



e CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMuia, NpsSIMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIacCU(PUIIMPOBATb  MHOTOIPAHHUKHW,  BbIOMpas  OCHOBaHMS IS
KJIaCCU(UKAIUH;

e CBOOOJZHO ONEpUPOBATH TOHSATUSIMHU, CBA3aHHBIMH C  CEYCHHEM
MHOT'OI'PaHHUKOB TJIOCKOCTHIO;

e BBITIOJIHATH napajienbHoe, LEHTpaIbHOE U OpPTOrOHAJILHOE
NPOEKTUPOBaHKUE (UTYp Ha IMJIOCKOCTh, BBIMOJIHATH U300paxkeHUs Guryp
Ha TUTOCKOCTH;

e CTPOUTH CEUECHHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJIaMU, BBINOIHITH
(BBIHOCHBIE) TIOCKHUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBUKCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
nupamMuia), FeOMETPUUYECKUX Tell ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPUPOBATH MOHITHUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
durype:;

e CBOOOJIHO ONEPUPOBATH MOHSATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MIPOCTPAHCTBE;

e BBITNOJHATH JICHCTBUS HAaJl BEKTOPaMH,

e pemaTh 3aJadyd Ha JOKAa3aTeNIbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HAXOXJEHUE TC€OMETPUUYECKUX BEIUYHMH, MPUMEHSSI WU3BECTHBIE METO/IbI
IpU pEeUICHUH MaTEMaTHUECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIO’KHOCTH,

e TMPHUMEHATH NPOCTEHIINE TMPOTpaMMHBIE CpPEACTBA W  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKaTh, MpPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpencTaBICHHYIO Ha
YepTekax U PUCYHKAX;

e TMPUMEHATH TIONYYCHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATH U
aHAM3UPOBATh pPEAIbHbIC CUTYaIlUd, MPUMEHSITh U3YUYEHHBIE MOHSITHS B
mporecce IMOMCKa PEHIeHHWs MaTeMaTH4ecKH  chopMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pealIbHBIE CUTyallMM Ha S3BIKE T€OMETPHH,
UCCIIEZIOBATh MOCTPOECHHBIE MOJIETU C UCIOJIb30BAHUEM I€OMETPHUUECKHUX
NOHATUN M TEOpeM, ammapaTta ajareOpbl, pemaTh MPaKTUYeCKUe 3aJadH,
CBSI3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEITNYHH;

e HMETh MpEACTaBJICHUS 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu (yHIAMEHTA PA3BUTHUS TEXHOIOTUH.

K koniy 11 kinacca oOyyaromuiics HayquTCst:



CBOOOJHO ONEPUPOBATH MOHATHUSMH, CBSI3aHHBIMH C IWJIMHIPUYECCKOM,
KOHUYECKOH W c(hepruyecKkoll TMOBEPXHOCTSAMH, OOBSCHITH CIOCOOBI
MOJTY4YEeHHUS;

OIIEpUPOBATH MOHSATUSMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIUIHHAPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OOBSICHATDH CIIOCOOBI TOTYUYECHUS TEJ BPAIlICHHUS;

KJIaCCU(DUITMPOBATH B3aUMHOE PACIIONOXKEHNE C(HEPhI U TIIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHWKOB W TEJl BpaIICHWS,
O00BEMBI U IUIOIIAJIA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJl BpallleHMS,
T€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOZHO OMEPUPOBATH MOHATHUAMH, CBI3AHHBIMA C KOMOWHAITUSIMH TEIT
BpalicHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUWK, BIIMCAHHBIA B chepy u
OMMCAaHHBIA OKOJIO cephl, cepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAIICHUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY TUIOMA MU TIOBEPXHOCTEN M 00bEMaMu
IMOJTOOHBIX TEI;

n300pakaTb u3ydaeMble (UTYpHI, BBHITIOJHATh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHSI TEJ BPAIICHYS;

W3BJICKaTh, WHTEPIPETHPOBATh W MPeoOpa30BBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
pelIaTh reOMETPUYECKHUE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXIY MPSIMBIMHU
U IJIOCKOCTSIMH, BBIYHCICHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
I1EJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHHH,
CBOOOZHO OMEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBU)KECHHM;

BBITIOJIHATh M300paXKE€HUS MHOTOTPAHHMKOB W TeJI BpalICHHUS TIPH
napajijieibHOM — [EpPEeHOCe, IEHTPAIbHOW CUMMETPUH, 3€pKaIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOH, TpeoOpa3zoBaHus MOA00uS ;
CTPOUThH CEUEHUS MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS HMUIUHIpPA
(mapasnenbHO U MEPIEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MapaiieiabHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIOJIb30BaTh METOABl TIOCTPOCHHS CEUEHUH: METOJ| CIEeAO0B, METO]
BHYTPEHHETO MPOSKTUPOBAHNS, METOJI MIEPEHOCA CEKYIIEH TII0OCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoOMeTpUYecKre (DAKTHI JJIsi PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOoJaraloliX HECKOJbKO IIaroB PEUICHUs, €CIU YCIOBUS
IIPUMCHEHMS 33/1aHbI B IBHOW 1 HEIBHOH (hopme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKHX OTHOLICHUM U
HaX0XJICHUE TEOMETPUUECKUX BEINYMH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA M SJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbICE  3HAHUS  HA  MPAKTUKE:  CPaBHUBAT,
aHAJIM3UPOBATH U OIIEHUBATh PEAJIbHBIC CUTYAIIMH, IPUMEHSITh U3YUCHHBIE
MOHATUS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PEIICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
peanbHbIE CUTYAallMM Ha SI3bIKE T€OMETPUHU, HUCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIOJb30BAHUEM T€OMETPUYECKUX TOHSATHM U TEOpEM,
ammapaTta anreOpbl, pemaTrh MPAKTHYSCKUE 3aJlauyd, CBS3aHHBIE C
HAaXO0XKJICHHUEM I'€OMETPUYECKUX BEITUYHNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3TamaxX Pa3BUTHS T'E€OMETPUM KaK
COCTaBHOM YacTH (DyHJIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuecTBo yacos
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBeAeHIe B CTEpEOMETPHIO 23 1 https://fg.resh.edu.ru/.
2 B3anmHoe pacrionoxeHue npsMbIX B 6 1 https://fq.resh.edu. ru/.
MIPOCTPAHCTBE
3 [MapamienbHOCT NMPSAMBIX U INIOCKOCTEN B 3 https://fg.resh.edu.rul/.
MIPOCTPAHCTBE
4 [eprieHAUKYJIAPHOCTD MPSIMBIX U o5 https://fg.resh.edu.ru/.
MJIOCKOCTEN B MPOCTPAHCTBE
5 Vst 1 paccTosms 16 1 https://fg.resh.edu.ru/.
6 Mororparkit 7 1 https://fg.resh.edu.ru/.
7 BeKTopE! B MpOCTpaHCTEE 12 https://fg.resh.edu.ru/.
g T[oBTOpenue, 0600IeHNE U CHCTEMATH3AIUS 5 ’ https://fg.resh.edu.ru/.
3HAHUU
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 102 6



https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/

11 KJIACC

KoauuecTBo yacoB
HaumeHoBaHue pa3iesioB 4 TeM JuaekTpoHHbie (undposbie)
Ne ni/m KonTtpoabHbie
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI
1 AHanuTHYEeCKasi TeOMETPHS 15 1
5 [ToBTOpEHwME, 0606H1€HIiIe u 15 1
cUCTEeMaTHU3alus 3HaHUI
3 OO0BEM MHOTOTrpaHHUKA 17
Tena BparieHus 24
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYIJIBIX TN
6 JIBrokeHUS 5 1
7 [ToBTOpenue, 06061IeHNE 1 17 9
CHUCTeMaTH3alrs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
ungposbie
Ne ni/m Tema ypoka KontpoabHbie p
Bcero o0pa3oBaTe/ibHbIE
padoTsI
pecypchl

OcHoBHBIE TIpaBUIIa U300paKEHHS Ha
PHUCYHKE IIJIOCKOCTH, NapajlIeNbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsiTHSI cTEepeOMETpHH: TOUKA, IIpsiMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBuiia U300paKESHHSI HA PUCYHKE
TUTOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

TlonsTus: NEpCCCKaromurecsd MmiI0CKOCTH,
NepeCceKarommecs npsaMas 1 rmiIoCKOCTb

[oHsATHSA: MOTYNIPOCTPAHCTBO

MHororpaHHuKu

MHororpaHHuKH, U300pakxeHne
NPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYILECTBYIOUINX 00BEKTOB

AXCHUOMBEI CTCPCOMECTPHH

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CJIIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NEPBHIE
cieactBus u3 HUX. CriocoOb! 3a0aHus
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTRBE.




O0603HaueHUs MPSAMBIX U ITIOCKOCTEH

10

N300pakeHne ceueHnit mipaMuIsl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pébpa

11

N300pakenune ceueHuit nupaMusl, Kyoa u
npu3Mbl. M300paskeHne nepeceyeHus
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU [[BETAMHU

12

N300pakeHne ceueHnit mupaMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxkeHne nepeceyeHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

[TocTpoenue cedenuit nupamusl, Kyoa u
PU3MBI

14

Mertoa ciaen0B Ui MOCTPOSHHS CEYEHUI

15

CBolicTBa niepeceyeHui NPSAMBIX U
IUIOCKOCTEN

16

MerTox ciaeoB It TOCTPOSHHS CEYCHUH.
CBolicTBa niepeceyeHui NpsIMBIX 1
IJIOCKOCTEN

17

[TocTpoeHue ceueHuit B TUpaMuUe Mo TPEM
ToukaM Ha péOpax. Co3gaHne BHIHOCHBIX
YepTEKEH U 3aIUCh IIaroB MOCTPOCHUS

18

IocTpoenue ceuenuii B kyde 1o Tpém
ToukaM Ha péopax. Co3jaHne BBIHOCHBIX
YepTexel U 3amich IaroB MOCTPOCHUS

19

[TocTpoenue ceuenunii B mupamuie, Kyoe mo




TpéM TOoukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMUCh IAaroB
IIOCTPOEHUS

20

[Moctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEpPTEXKEHN U 3alHUCh 1Iar0B
IIOCTPOEHUS

21

[ToBTOpenue nnanumerpun: Teopema o
MPOMOPIIMOHANFHBIX OTpe3kax. [logodue
TPEYroJIbHUKOB

22

IToBTOpenue mnanumetpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUTAHUMETPHH U CTEPEOMETPUHN

23

Kontponbnas padota "AKCHOMBI
crepeomeTpun. Ceuenus"

24

B3aumHoe pacnonoxeHue NpsiMpeIx B
npocTtpancTBe. CKpenBaonecs npsmele.
[Ipu3Haky CKpeUMBAIOMUXCS TPSIMBIX.
[lapannenbHble MpsiMble B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAaHUH U
€IMHCTBEHHOCTHU MPSIMOM NapaiebHOU
JTAaHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepecedeHumn
NapaJiiCJIbHBIX NPAMBIX IINIOCKOCTBIO

26

[TapannensHOCTb TpeX NpsiMBIX. Teopema o
TpEX MapauleabHbIX OpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX




27

[TapannensHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M3o00paxkenue pa3HbIx
¢uryp B nmapauienbHON MPOEKIUN

28

LlenTpanbHas npoekuus. Yroiu ¢
COHANpPaBJICHHBIMH CTOPOHAMH. YTOJI
MEKTY TPSIMBIMH

29

3aaun Ha TOKA3aTEILCTBO U
HCCleN0BaHue, CBI3aHHEIE C
PacCIoIOKEHHUEM TIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapamIeNbHOCTh MPAMON U
IJIOCKOCTH B MpocTpaHcTse. [Ipu3nak
[apaJuIeIbHOCTH MPSIMOU U MJIOCKOCTH.
CaolicTBa napauIeIbHOCTU NPSIMON U
IUIOCKOCTH

31

['eomeTpuueckue 3a1a4un Ha BRIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapaiebHOCTBIO MPSMBIX U TIIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoeHne ceueHns1, MPOXOASAIIETO Yepes3
JIAHHYIO IIPSIMYIO Ha 4epTekKe U
[apajuIeIbHOrO ApYrou npsamoi. Pacuér
OTHOIICHU

33

[TapannenpHas MPOEKIUs, TPUMEHEHUE IS
MOCTPOEHHUS CEYEHUH KyOa U
napauienenunena. CporcTa
napajuiejenunea u Ipu3Mbl

34

[TapannensHblie iockoctu. [IpusHaku
napajuIeIbHOCTH JBYX IJIOCKOCTEN




35

Teopema 0 mapajsieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, TPOXOIATICH
yepe3 TOUKY, He IPUHAJICKAITYIO IaHHOU
MJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
NapajieIbHOCTH MPSAMBIX NIEPECCUCHUS TIPU
MEepPECEYCHHUH JIBYX MapalIeIbHBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa napaniesbHbIX MI0CKOCTEN: 00
OTpe3Kax MapaulebHbIX MPSMBIX,
3aKJIFOYEHHBIX MEKAY NapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMsI ITapajuIeIbHBIMU TUIOCKOCTSIMHU

38

[ToBTOpenue: Teopema [Tucdaropa Ha
IUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOIO
napaesenunesa

41

Brruucnenue 1JiMH OTPE3KOB B Ky0Oe U
MPSIMOYTOJILHOM TTapaiieseT e /e

42

[leprieHAMKYASIPHOCT NPSIMOU 1
wiockocTH. [Ipu3Hak neprneHuKynsapHOCTH
MPSIMON U TNIOCKOCTH

43

[lepneHuKyIIpHOCTH NPSIMOU U
10CKOCTH. [Ipu3HaK neprneHauKyIIpHOCTH
IPSIMOY U TUIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U




€IMHCTBEHHOCTH MPSIMOM, TPOXOIAILECH
4yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHOHN K TIIOCKOCTH

[InockocT U NepHeHAUKYISIPHbIE UM

45 npsIMble B MHOIOI'paHHHUKAX

46 [TockocTH 1 MepIIEHANKYIISIPHBIE UM
npsIMbIe B MHOTOI'paHHHUKAX

47 [lepnenauKynsip U HaKJIOHHAS.

48 [lepnennukyinsip u HaknoHHas. [loctpoeHne
HEePHEHINKYIIAPA U3 TOYKU Ha IPSAMYIO

49 Teopema 0 TpEX NMepHEHAUKYIIAPAX
(mpsimast)

50 Teopema o Tpéx nmeprneHauKyIspax
(oOpaTHas)

51 Yron Mmexay CKpeuBarOIMUCS
PSMBIMH

52 [Touck nepneHIMKyISspHbIX IPSMBIX C
HOMOILBIO TIEPIEHIUKYIISPHBIX TNIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [locTpoenue ceuenuii kyda, Ipu3Msbl ¢
HOMOIIBIO0 OPTOTOHAJIBHON MPOEKIMU
[TocTpoeHune ceueHnii MpaBUIBLHON

55 MUPaMUIBI C TIOMOIIBIO OPTOTOHATBLHOM
IPOCKINH
CumMmeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 m1ockocTh. [mockocTn cuMMeTpuil B
MHOTOTpaHHHKaX

o7 [Ipu3Hak neprneHANKYJIAPHOCTH IPSIMOU U




IIJIOCKOCTH KaK CJICACTBHUEC CUMMCTPHUU

58

[IpaBunpHbIE MHOTOTpaHHHUKH. Pacuér
PacCTOSHUN OT TOYKHU J0 INIOCKOCTH

59

[IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
pPacCTOSHUI OT TOYKHU A0 INIOCKOCTH

60

CrniocoObl OyCTUTh MEPHIEHAUKYIISPBI:
CUMMETPHSL, CABUT TOUKH IO TapasIeIbHOM
IpsIMOM

61

Casur no HemnapasieabHON TPsIMOH,
W3MEHEHUE PACCTOSHUI

62

Konrtponsnas padora "B3anmuoe
pacrosioXeHue NMpsIMbIX U IIIOCKOCTEH B
npocTpaHcTBe"

63

[ToBTOpEeHwUeE: yron Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpPEMA
KOCHUHYCOB

64

[ToBTOpEeHME: YyTOI MEXKAY
CKPEIIMBAOIIUMHUCS MTPSIMBIMHA B
IPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie MCETOABI BBIYHUCIICHUA
yriia MEXAy NpsAMbIMHA B MHOT'OT'PAHHHUKAX

66

JByrpanubiii yroja. CBOMCTBO JTUHEUHBIX
YIJI0B JBYTPaHHOIO yria

67

[lepnenaukynspusie maockoctu. CBoHCTBA
B3aUMHO NEPIECHIUKYISPHBIX TUIOCKOCTEN

68

[Ipu3Hak neprneHAuKyIIpHOCTH
IUIOCKOCTEM; TeOpeMa O MPSAMOU




IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPNEHAUKYIISPHBIX TPEThEN IIIIOCKOCTH

69

[IpstmoyronbHbIN Napauienenunen; Kyo;
U3MEPEHMs], CBOUCTBA IPSIMOYTOJIbHOTO
napajulieJIenumne1a

70

Teopema o AuaroHau NPsIMOYTOJbHOIO
napajulesIeuIe1a 1 CIeCTBUE U3 HeE

71

CTCpeOMeTpI/I‘-IeCKI/IC U MPUKJIAIHBIC
3aJa4u, CBA3aHHBIC CO B3aMUMHbBIM
PACIIOJIOXKCHUEM ITPAMBIX U IIJIOCKOCTHU

72

[loBTOpEHME: CKpenBatOUIeCs NpsMbIe,
napaJiesbHbIe TUIOCKOCTH B CTaHIAPTHBIX
MHOTOI'paHHHMKaxX

73

[lapa napasnieapHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXKY CKPEIMBAIOIIMMUCS MIPSMBIMU B
MPOCTHIX CUTYALUAX

74

PaccTosiHue OT TOYKH JI0 TIOCKOCTH,
paccTosiHUe OT TMPSMOM JI0 TUIOCKOCTH

75

Beruncnenue pacCTOSHUN MEXTy
CKPEILIUBAIOIIMMHUCS IIPSAMBIMU C TIOMOIIBIO
NEPIEHIUKYIIIPHON INIOCKOCTH

76

TpéxrpaHHsblil yroJi, HEpaBEeHCTBA JJIst
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TCOPCMbI KOCMHYCOB U CUHYCOB IJIA
TPEXTPAHHOTO yria

77

DneMeHTHI cheprUecKoil reOMEeTPUH:
reoJIe3nYecKre JINHUU Ha 3emiie




KoHnTtponbHas padota "Yrisl u

78 | 1
paccTosHUS

79 Cucremartuzanys 3HaHui "MHOrorpaHHUK 1
Y €T0 JIEMEHTHI"

80 ITupamuga. Buaer nupamun. [IpaBunsHas 1
IpaMuJIa

81 [Ipusma. IIpsiMast ¥ HAKJIOHHAS TIPU3MBI. 1
[IpaBunbHas nmpu3ma

82 [Tpsimoii mapayenenunes, IpsiMOyroabHbIN 1
napajuiesienumnes1, Kyo

83 Beimykiibie MHOTOrpanHuKH. Teopema 1
Oiinepa
Brimykibie MHOrOorpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 KontponbHas padota "MHOrorpaHHUKH" 1

86 [TonaTre BeKTOpa Ha TIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBuio mapasienenureia 1

90 YMHOKEHHE BEKTOpa HA YHCIIO 1

91 Paznoxxenue Bekropa 1o 6azucy Tpéx 1
BEKTOPOB, HE JIS)KAIIUX B OAHON TUIOCKOCTH

92 CkansipHO€ MPOU3BEICHHE 1

03 Brrurcnenue yriia Mexy BEKTOpaMu B 1

IPOCTPAHCTBE




94 [Ipocreiimme 3a1auu ¢ BEKTOpaMU 1
95 [pocreiimme 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreimue 3a1aumn ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1a9u ¢ BEKTOpaMU 1
98 0O000111eHre U cUCTEMaTU3aMs 3HAHUN 1
99 O06o00menne u cucTeMaTu3anus 3HaHAN 1
100 Htorosast kKoHTpOJbHAs paboTa 1
101 HroroBasi koHTpoIbHAS paboTa 1
102 O0o01IeHre U CUCTeMAaTH3aIHs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102










YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

I'eomerpus 10-11. Aranacsan JI.C., byry3oB B.®., Kagomues C.b. u npyrue.

AxmmonepHoe o6miectBo "U3narensctBo "IIpocBemienue”

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. PaGunoBuu E. M. 3aiaun u ynpakHeHHsI Ha TOTOBBIX uyepTexax. ['eomerpus
10 — 11 xnmaccel. M.: MJIEKCA, 2018

2. T'aBpunosa H. ®. [Toypounsie pazpabotku 1o reomerpun: 10, 11 kiaccer -M.:
Bako, 2018

3. Ioypounsie pazpadotku mo reometpun:10, 11xmaccst./Coct. B.A fpoBenko —
M.:BAKO, 2018 (B nmomo1iib MKOJILHOMY YUYUTEIIO)

4. A.l.Epmosa, B.B. I'ono6oponbko. CaMOCTOSITENIbHbIE U KOHTPOJIbHBIE
pab6otel. 'eomerpus 10, 11 kmacesl. M.: «JIpoday, 2018

5. 3uB B.I'. I'eomerpus. Aunaktudeckue matepuansl. 10, 11 k1. / b.I'.3us,
B.M.Meiinep. — 16-e uzn. — M.: [Ipocenienue, 2018. -127 c.: u.

6. 3uB b.I'., Meitnep B.M., baxanckuit A.I'. 3agauu no reomerpun. 7 -11
kiaccel. M.: [IpocBenienue 2009

Nzyuenue reomerpuu B 10-11 kiaccax: MeTos1. peKOMEHAAIMU: KH. JJIS YYUTENs /

JI.C.AranacsiH, B.®.byty30B, FO.A.I'nazkoB u ap. — M.: [Ipocsemenue, 2011.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. MunucrepctBo obpaszoBanus PD: http://www.ed.gov.ru ; http://www.edu.ru

2. Tectuposanume online: 5-11 xiaccer: http://www.kokch.kts.ru/cdo

3. Hossle TexHOMOrMM B 00pa3zoBanuu: hitp://www.edu.secna.ru/main/

4. ®ecTuBaIb NEAArOrHYeCKUX Uae « OTKPBITHIA YPOK»:

http://festival.1september.ru
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