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HOACHUTEJIbBHAA 3AIIMCKA

PabGouass mporpamma ydebHOTO Kypca «I'eomerpusp» 0a30BOro ypoBHS Jis
obyuarommuxcst 10 —11 kmaccoB pazpaborana Ha ocHOBe DenepanbHOTO
TrOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CPEAHETO OOIero oopa3oBaHMs, C
y4EéTOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUH, MPEIbIBIIEMBIX K MaTEMaTHICCKOMY
00pa3oBaHUIO, M TPAgUIUN pPOCCUHUCKOTO 00pa3oBaHus. Peanmuzanus mporpammbl
o0OecTieYMBaeT OBJIAJICHUE KIIFOYEBHIMU KOMIICTCHITUSIMU, COCTABJIIOIIMMHU OCHOBY
JUISI CaMOPa3BUTHUSL M HEMPEPHIBHOTO 00pa30BaHMsl, 11€7I0C THOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ TIO3HABATEIILHOTO PA3BUTHS JIMTHOCTH 00 YJIAFOIIXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, ydeOHOTO Kypca T€OMETPpUHM Ha YPOBHE CpEIHEro OoOIIero
oOpazoBaHusi O0OYCJIOBJICHA TMPAKTUYECKONW 3HAYMMOCTBHIO METAMpPEIMETHBIX |
NPEIMETHBIX PE3YJIbTaTOB OOyUEHHsT TEOMETPUH B HANpPaBICHUH JUYHOCTHOTO
pa3BuTHS OoOydJaronmxcs, QopmupoBaHus (YHKIIMOHAIHPHONW MaTeMaTHdeCKOU
IPaMOTHOCTHU, U3YYEHHS APYruX y4deOHbIX AUCIMIUIMH. PazBuTHe y oOydarommxcs
NPaBWIbHBIX TPEICTABICHUH O CYIIHOCTH M MPOWCXOXKICHUH TEeOMETPHICCKUX
a0CTpaKIMii, COOTHOLICHWH PEATbHOTO U WACATIHHOIO, XapaKTepe OTPaKCHUS
MaTeMaTU4E€CKOM HAyKOM SIBJICHUW W MPOLIECCOB PEATLHOI0 MUpPA, MECTE TEOMETPUU
B CHCTEME HayK M POJIM MAaTeMaTHYECKOTrO MOJEIMPOBAHUS B HAYYHOM TIO3HAHHUH U B
MPaKTHKE CMOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YJalMXCS, a
TaK)K€ Ka4eCTB MBIIUICHUS, HEOOXOMWMBIX JJIA aJanTallid B COBPEMEHHOM
oO1ecTse.

['eomeTrpust siBisieTcsl OAHUM M3 0A30BBIX TPEAMETOB Ha YPOBHE CPETHErO
oOmero oOpasoBaHMs, TaKk Kak OOECHEYMBAET BO3MOXKHOCTh W3Y4YEHHS Kak
JTVCIIATIINH €CTECTBEHHO-HAyYHOW HAPABIEHHOCTH, TaK M TYMaHUTapHOM.

Jlornueckoe MblIUIeHHE, (GOPMUPYEMOE TNPU U3YYEHUU OO0YyYaroIIMMUCS
MOHATUIHBIX OCHOB TEOMETPHH U TIOCTPOCHUU IIEMOYKH JIOTUUECKUX YTBEPKICHUH B
XOJI€ pelIeHUs] TEOMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTATh U ONPOBEPraTh TMIIOTE3BI
HETOCPEICTBEHHO UCHOJB3YIOTCA TMPU PEIICHUH 33/ad E€CTECTBEHHO-HAyYHOTO
IIUKJIa, B YACTHOCTH U3 Kypca (U3HUKH.

YMeHne OpHUEeHTHpPOBAThCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJIb BO
BCEX O0JACTIX IeITEIHbHOCTH YesoBeka. OpHUeHTalus 4ejloBeka BO BpPEMEHU U
NPOCTPAHCTBE — HEOOXOJMMOE YCJOBHE €ro COIHMaIbHOTO ObITHS, ¢dopMa
OTPAXEHHSI OKPYXKAIOIIET0 MHpa, YCJIOBHE YCICIIHOTO TO3HAHWS M aKTHBHOTO
npeodpazoBaHus IeUCTBUTENLHOCTH. OTIepupoBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMu
0OBeTMHSIET pa3Hble BUILI YICOHON U TPYAOBOU MEATEIHHOCTH, SBJISACTCS OJHUM W3
poeCCHOHATLHO BaXKHBIX KA4eCTB, MOATOMY akTyalbHa 3amada (pOpMHUPOBAHHS Y



0OyYaronmxcst MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK PAa3sHOBUIHOCTU OOpa3zHOTO
MBIIUICHWSI — CYIIECTBEHHOIO KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKOU
JESATEIIbHOCTH [0 MHOTUM HalpaBJICHUSIM.

Llens ocBoeHMs mporpamMmbl yueOHOTO Kypca «['eometpusp» Ha 6a30BOM ypOBHE
oOydeHuss — o01eo0pazoBaTeIbHOE M OOILIEKYJIbTYPHOE Pa3BUTHE OOYYarOIIMXCS
yepe3  oOecrneyeHue  BO3MOXKHOCTM ~ NPUOOPETeHHMsT U HUCHOJIb30BaHUS
CUCTEMATUYECKUX MeOMETPUUECKUX 3HAHUN U JIEUCTBUH, ClIeUU(UUHBIX T€OMETPHH,
BO3MOXHOCTH YCTICUIHOTO MPOJOJDKEHHsT 0O0pa3oBaHUsl MO CHEUUATBHOCTAM, HE
CBSI3aHHBIM C ITPUKJIAIHBIM HCTI0JIb30BAHUEM T€OMETPUH.

[Iporpamma 10 TreoMmerpud Ha 0a30BOM YpOBHE MpeIHA3HaYeHa I
00yYaronMxcsi CPEAHEN IIKOJIbI, HE UCTIBITHIBABILMX 3HAYUTENbHBIX 3aTPYAHEHUN Ha
YpOBHE OCHOBHOTO o00I1ero ooOpa3zoBanus. Takum o00pa3om, oOydaronmecss Ha
0a30BOM YPOBHE JIOJDKHBI OCBOMTH OOIIME MAaTEMaTHUYECKUE YMEHHs, CBSA3aHHbBIE CO
criequ(pUKONd reoMEeTpUM M HEOOXOJMMBbIE JJi KM3HUM B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3YUUTh F€OMETPHUIO 00JIee TITy00KO, €CJIU B
JaIbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TIE€OMETPMYECKHX 3HAHUSIX B
npo¢ecCUOHATbHOM AESITENLHOCTH.

JlocTikeHHEe 1LEeaM OCBOEHMS MPOrpaMMbl  OOECIIEUMBACTCS  PELICHUEM
COOTBETCTBYIOUMX  3ahad. [IpuopuTeTHBIMU  3aJayaMd  OCBOCGHHUA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 Kaccax sBISIOTCS:

e (hopMHUpOBaHUE MPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOU KYJbTYpbI

Y OCO3HAHME €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (hopMupoBaHUE NPEICTABICHUSI O MHOTOTPAaHHHUKAX U TeJiaX BpAlleHHsI KaK O
BOXHEHMIIIMX MATEMaTUYECKUX MOJENSAX, IO3BOJSIIOINIMX OINUCHIBATh U
U3ydaTb pa3HbI€ IBIICHUS] OKPYKAIOILEr0 MUPA;

e (opMupOBaHUE YMEHHUS pAcTO3HABATh HA YEPTEKaAX, MOJEIAX U B PEATbHOM
MHUpPE MHOTOTPAHHUKH U T€JIa BpallCHUS;

e OBJIQJICHUE METOJIaMU PEILICHUs 3a7a4 Ha TOCTPOCHHUS Ha H300paXKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHME YMEHHMS ONEpPUPOBATb OCHOBHBIMM TOHATUAMH O
MHOTOTPAaHHHUKAX U Te€JaX BpalIeHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE AITOPUTMAMU PEIICHUS OCHOBHBIX THUIIOB 3aj]1a4; (JOPMHUPOBAHHE
YMEHUS TMPOBOJMUTH HECJOXKHBIE JOKAa3aTelIbHbIE PAacCYXKIEHUS B XOJIe
pelleHrsT  CTEPeOMETPUUECKMX 3am1ady M 3aJad C  [PaKTHYeCKUM
COJIepKaHUEM;

e PAa3BUTHE WHTEIUICKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 0O0yYarolmxcs,
[I03HABATEIbHON AKTUBHOCTH, HCCJIEIOBATEILCKUX YMEHUM, KPUTUYHOCTH
MBIILICHHUS;



e (dopMupoBanue (yHKIIMOHATHLHON TPaMOTHOCTH, PEJICBAHTHOW T€OMETPUH:
YMEHHUE Pacro3HaBaTh NPOSBICHUS T€OMETPUUECKHUX MOHITUN, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX JKM3HEHHBIX CHUTyalUsIX U IPU H3YYECHUHU
OpYruxX  y4eOHBIX  MPEIMETOB,  MpPOSIBICHUA  3aBUCHUMOCTEH U
3aKOHOMEpHOCTeH, (POpMyIMpoBaTh MX Ha A3bIKE T'€OMETPUU U CO3/aBaTh
r€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM F'€OMETPUUECKHUN armapar
JUIsl PELICHUs] NPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATH M
OLICHUBATh NOJIy4EHHBIE PE3YIIbTATHI.

OTIMYUTETLHOH OCOOEHHOCTBIO MPOrPAMMBI SIBJISIETCSI BKJIIOUEHUE B KYpC
CTEPEOMETIPUHN B HAYAJIE €r0 M3Y4YEHHUS 3a7ad, PEIIAEMbIX HA YPOBHE MHTYUTHBHOIO
NO3HAHUSA, W OMNpenelEHHbIM 00pa3oM OpraHuM30BaHHAas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO JIOTMMECKOTO W MPOCTPAHCTBEHHOTO  MBILUICHMS,
CTUMYJIAPYET MPOTEKAHUE MHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K NAIBHEUIIEMY
W3YYECHUIO MPEIMETA.

[Ipennourenne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO
€CTh TEOPETUYECKHUE 3HAHMS HMMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTBH NPEIMETHO -
IIPAKTUYECKOU JIEITEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUN Y
ydalmxcsl B Kypce CTEpEOMETPUM MMPOBOJUTCS 3a CUET PEIICHUS 3a/1a4 Ha CO3JlaHue
NPOCTPAHCTBEHHBIX O00pa30B M 3a34a4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Coznanue oOpasa MPOBOAUTCS C OMNOpPOM Ha HAIVIAAHOCTb, a
ONepUpOBaHUE O0OpPa3OM — B YCJIOBHUSIX OTBJICUEHHS OT HArJSITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COAEPIKAHNA.

OcHoBHbIE coxep:karenbHble JIMHUKA Kypca «l'eomerpum» B 10—11 xnaccax:
«MmnororpanHukmn», «lIpsiMpie U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalueHus»,
«BekTopbel U KOOpAWHATHI B MpoCcTpaHcTBe». DOPMUPOBAHHE JIOTMHECKUX YMEHUU
pacmpesensieTcsi He TOJbKO MO COAEPKaTENIbHBIM JIMHUSAM, HO U 10 rojaM 00y4eHHUs
Ha YPOBHE CPEJTHEro 00IIEero 00pa3zoBaHusl.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM peE3yJibTaTaM
OCBOCHHSI pabouyeil TporpaMmbl, pachpeneieéHHbIM IO rojamM OOydeHHs,
CTPYKTYPUPOBAHO TaKUM O0Pa3zoM, YTOObI OBJIQJICHUE F€OMETPUUECKUMHU MOHATUSIMU
Y HaBbIKAMH OCYIIECTBIIOCHh MOCJEA0BATENbHO U MOCTYIATENIBLHO, C COOJII0IEHUEM
NPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIIUCH B OOIIYIO CHCTEMY
Tr€OMETPUYECKUX TPEICTABICHUN 00YJarONMXCs, pacImpsis U yriayossis e€, o0pasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoauTcs 2 yaca B Hegemo B 10 knacce u 1 vac B
Henemo B 11 kmacce, Bcero 3a iBa roga oOydenus - 102 yueOHbIX yaca.

COAEPXAHUE YYHEBHOT'O KYPCA

10 KJIACC

IIpsiMble ¥ MII0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEpEOMETPUM. ToukKa, OpsMasi, IIOCKOCTh, IPOCTPAHCTRBO.
[lonsiTe 00 akcMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUU
Y CJICAICTBHS U3 HUX.

B3auMHOE pacrosio’keHue TMpsIMBIX B TPOCTPAHCTBE: IEPECEKAIIMECS,
napajviefibHble W CKpEIIMBaronMecss mnpsmble. [lapalensHOCTh MOPSMBIX |
IUVIOCKOCTE B  NPOCTPAHCTBE: NapajUleJbHbIE MpSMbIE B  MPOCTPAHCTBE;
MapaUIeIbHOCTh TPEX NPSIMBIX; MAPATUIETbHOCTh MPSMOW W IUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH ~ CTOPOHAMHM; YIOJI MEXKAY MNOpsIMBIMA B  MPOCTPAHCTBE.
[TapameTpbHOCTH TUIOCKOCTEMN: MapauielbHbIE IMJIOCKOCTH; CBOMCTBA IMapaAJUICIIbHBIX
miockocTed. IIpocTeiimme mpocTpaHCTBEHHBIE (PUTYphl HAa TUIOCKOCTH: TETpa’Jp,
KyO, mapajuienenune/1; moCTpOEHUE CEYEHUIA.

[lepneHAUKYJIAPHOCTh MPSMOM M IUIOCKOCTH: TMEPIEHIUKYJSIPHBIE MPSIMbIE B
IIPOCTPAHCTBE, MIPSIMbIE MTAPAIUIENBHBIE U MEPIIEHIANKYJIPHBIE K INIOCKOCTH, MPU3HAK
MEPIIEHINKYJIIPHOCTH MPSAMOU U IUIOCKOCTH, TEOPEMA O MPAMOU MEPIIEHANKYIJIIPHOU
IDIOCKOCTH. YTJBI B TMPOCTPAHCTBE: YroJl MEXAY INPSIMOM M  IUIOCKOCTBIO;
JIBYTPAHHBIA YTOJI, JMHEWHBIM YroJ JBYIpaHHOro yria. lleprnieHaukymsip u
HAKJIOHHBIE: PACCTOSHUE OT TOYKHA A0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IUIOCKOCTH, TIPOEKIMA (DUTYphl Ha TUIOCKOCTh. llepmeHAuKyIsIpHOCTh TIOCKOCTEH:
MPU3HAK  TEPHEHIUKYJSIPHOCTA  ABYX  IUIOCKOCTeW. Teopema o0  Tpéx
MEPIICHINKYIIAPaX.

MHOrorpaHHMKHU

[loHATHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIBIE U
HEBBIMYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOrorpaHHuka. l[Ipusma: n-yronbHas
pU3Ma; TPaHU W OCHOBAHMS MPU3MbI, MpsiMasi M HAKJIOHHAs MPU3MbI; OOKOBas U
MOJIHASL TIOBEPXHOCTh Np3MBL [lapamienenunesn, mpsMOyroiabHbIN Iap AJIICIICITUATIET
u ero cpouctra. [lmpamuma: N-yroapHass nupaMuia, rpaHd U OCHOBAHUE MMUPAMUIIbI;
OOKOBasi W TOJIHAsI TIOBEPXHOCTh NMUPAMUIBI; MPABWIbHAA U yCeuEHHAS MHUpamMuja.
DJeMeHThl npu3Mbl W TUpamuabl. [IpaBuibHbIE MHOTOTPAHHUKH: TMOHSTHE
MIPAaBWIBHOTO MHOTOTPAHHMKA; NpPaBWIbHAs NpHU3Ma W TMpPABWIbHAA MHPAMUIA;



npaBWbHAs TPEYroJibHasl MUpaMuia U IpaBUWIbHBIN TeTpasap; KyO. [IpencraBnenue
O MPABWIbHBIX MHOIOrPAHHUKAX: OKTA3AP, A0AEKadap U ukocasap. CeueHus: nmpusMbl
Y TUpaMUJIbI.

Cummerprst B TIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUM B NIUpaMKAax, Napajuielenunenax, npaBuiIbHbIX
MHOTOTPaHHUKaX.

Beruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yribl [lnomans
OOKOBOM TMOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMOM MPH3MBIL, IJIOMIAAb
OCHOBaHMM, TeOpeMa O OOKOBOI MOBEPXHOCTH MpsIMOM mpu3mbl. [lnonians 60koBoOM
NOBEPXHOCTH M TOBEPXHOCTH TNPABWIBHOM NHUpaMUIbl, TEOpEMa O IUIOLIAAU
yceu€HHo nupamubl. [louarue 06 00bémMe. O0BEM NUpaMuIbl, IPU3MBI.

[lonobuple Tema B mnpoctpaHcTBE. COOTHOLIEHHS MEXIY IUIOLIAAIMHU
NOBEPXHOCTEHN, 00bEMaMU ITOJOOHBIX TE.

11 KJIACC

Tena Bpamenust

[unmuHIpruYecKas MOBEPXHOCTh, 0OPa3YIOIIME IIMJIMHIPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON nmoBepxHocTH. LmmmHap: ocHOBaHMS U OOKOBasi TIOBEPXHOCTD,
o0pa3yrolas U 0Ch; IIOIIAAb OOKOBOU U MOJHON MOBEPXHOCTH.

KoHnueckas moBepXHOCTb, O0Opa3ylolMe KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH noBepxHOCTH. KOHYC: OCHOBaHUWE U BepIMHA, 00pa3yromas u
OCb; IJIOIA/Ib OOKOBOMW M MOJIHOW TIOBEPXHOCTHU. Y CEUEHHBIM KOHYC: 00pa3yolme u
BBICOTA; OCHOBAHMS 1 OOKOBAst IOBEPXHOCTh.

Cdepa u map: 1eHTp, paauyc, AMAMETP; IUIOMAIb TMOBEPXHOCTU ChepsI.
B3anmuoe pacrionoxkeHue cdepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
I0MmaAb Cephl.

N3006pakeHue Ten BpalieHusl Ha MI0CKOCTH. Pa3BépTka MIMHIpa U KOHYyCA.

KomOuHaImm Ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN
okoJi0 cephl; cepa, BMCaHHAS B MHOTOT'PAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsitue 00 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO MapauieNienuesa u cieacTsus u3 He€. O0bEM MUIMHIpA, KOHYCA.
OO0BéM mapa u mwIomaab chephl.

[lomoOubie Tema B mpocTpancTBe. COOTHONIICHUS MEXKTY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX TE.

Ceuenns muvHIpa (TApUICTBHO U MEPIICHIUKYISIPHO OCH), CEYCHHS KOHYCa
(mapaenbHOE OCHOBAHMIO M ITPOXO,ISIIIEE YePE3 BEPIMHY), CCUCHHMS I1apa.

BeKTOpBbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha TIOCKOCTH M B mpocTpaHcTBe. CII0XKEHHE W BEIMUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YHCI0. Pa3oxeHne BeKTopa Mo TpEéM HEKOMILIAHAPHBIM



BekTopam. lIpaBuno nmapamuenenunena. Pemenne 3anad, CBA3aHHBIX C IPUMEHEHUEM
MpaBWwI JEUCTBUM C BeKTopamu. IlIpsiMoyronbHas cuctemMa KOOpJAWHAT B
npoctpanctBe. KoopanHarel Bekropa. IIpocTeimme 3amadyn B KOOpJAMHATAX. YTOJI
Mexny BekTopamu. CKaJsipHOE NPOU3BEIEHUE BEKTOPOB. BhUMCIEHNE YTIIOB MEXIY
IPSMBIMA W IJIOCKOCTIMH. KOOpPIAMHATHO-BEKTOPHBIM METOA MPU  PELICHUN
reOMETPUYECKUX 3a/1a4.



INIAHUPYEMBIE PE3YJIBTATDI
JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS NPOrpaMMbl Y4eOHOTO IpeaMeTa
«MaremaTuka» XapakTepHu3yrTCS:

I'pasknanckoe BocnuraHue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIMH O0YJAIOIIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOTO WJEHAa POCCHUHCKOro OOIIECTBAa, NPEACTaBICHHEM O
MaTeMaTHIECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SBJICHUH,
OpoUEAYp TIPaXAaHCKOro oOmecTBa (BBIOOPBL, OMNPOCHl M Tp.), YMEHHUEM
B3aMMOJICMCTBOBATh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU U HA3HAYEHUEM.

IHaTproTHYyeckoe BOCIUTaAHHE:

Cc(hopMHUPOBAHHOCTHIO POCCUMCKOM TPAXKIAHCKOU UACHTUUHOCTH, YBAXKEHUS K
IIPOLUIOMY M HaCTOSIIEMY POCCUMCKOM MaTeMaTUKH, HEHHOCTHBIM OTHOILIEHHEM K
JOCTHKEHUSM POCCUUCKUX MAaTEMATUKOB M POCCHIMCKON MaTEMaTHYECKOM IIKOJIBI,
K HCMOJIb30BAHUIO ATHX JOCTHKEHUH B JIPYIrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrOo  MOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MMPUMEHEHUEM JTOCTH>KEHUI HAYKU U IEITEIbHOCTBIO
y4€HOT'0; 0CO3HAHMEM JINYHOTO BKJIa/1a B IOCTPOECHUE YCTOMYMBOTO Oy IYIIEro.

JcTeTHYeCKOe BOCIIMTAHM E:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIKOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3amad, peLIEHUH, pacCyXJIeHUM;
BOCIIPUMMYHBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

C(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMAaTUYeCKUEe 3HaHUS B
HMHTEpEcax 370pOBOro U 0€30MacHOTO 00pa3za KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (3I0POBOE MUTaHHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHU U

OT/bIXA, peryisipHas buznueckas aKTHUBHOCT ); buzaeckoro
COBEPILIEHCTBOBAHMS, npu 3aHSTHUSIX CIIOPTHUBHO -03JI0pPOBUTEIbHOM
JeSITEbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IICHHOCTH TPYIOJIIOOUS; WHTEPECOM K
pazanuHbiM  cepaMm  TpodeccHOHATBPHOW  AEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW M e€ TPWIOKECHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIH BBIOOP
Oymymieli mpodecCMM W peaTn30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC ILIAHbI,



FOTOBHOCTBIO M  CIOCOOHOCTBIO K MareMaTHUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUHM BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU NPAKTUUECKUX 3a/1a4 MaTeMaTH4E€CKOM HallPaBJI€HHOCTH.

IKOJOTrNYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTHIO HKOJOTUUECKON KyJIbTYPbl, MOHUMAHHUEM BIHSHHUS
COLMAIbHO-3KOHOMUYECKHUX IMPOILIECCOB HA COCTOSIHUE MPHUPOJHON M COLUMUAIBLHOM
Cpelbl, OCO3HAHUEM TIJOOATBHOTO  XapakTepa SKOJIOTHYECKUX  IPoOJieM;
OpHUEHTAllMe Ha NPUMEHEHUE MAaTeMaTHMYECKUX 3HAHUM Uil pEIICHUs 3a7ad B
00JIaCTH OKpYXKarollel Cpelpl, IUIAHUPOBAHMSI MOCTYIIKOB W OLEHKU UX
BO3MOJKHBIX [IOCJIEICTBUN JJIs1 OKPY>KAFOIIEH CPEbI.

LleHHOCTH HAYYHOT' 0 IO3HAHMS:

C(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTWsI HAayKM U  OOLIECTBEHHOM TNPAKTUKW, ITOHUMAaHUEM
MaTeMAaTUYECKOW HayKu Kak c(epbl YeIOBEYECKON IeATEIbHOCTH, AITANOB €€
pa3BUTUSL M 3HAYMMOCTU I PA3BUTUS LIMBWIM3ALMH, OBJIAJICHUEM SI3BIKOM
MaTeMAaTUKU U MaTeMaTHYeCKON KyJbTypOWd Kak CpEACTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBJIATh MPOEKTHYID M HCCJEI0BATEIBLCKYIO JEITEIbHOCTD
WHAUBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUSI MPOTPAMMbl y4E€OHOTO MpEeaMeTa
«Maremarrka XapaKTepU3yITCs OBJIaJICHUEM YHHUBEPCATbHBIMH
NO3HABAM EILHLIMU ~ OCUCMBUSIMY, — YHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
oelicmeusmMu, YHUBEP CAlb HLLMU P e2YTISIMUBHBIMU OeUCM8UMU.

1)  Vuusepcanvmvle  nosnasamenvmuvle  Oelicmeusi, — 0OecneyU8aION
gopmuposanue 6a308blX KOSHUMUBHBIX HPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyxcanoweo  Mupa,  NpUMEHeHue  JI02UYECKUX,
uccie008ameibCKuUX onepayuil, yMeHul pabomams ¢ ungopmayueti) .

ba3oBbieJJioruueckue 1eMCTBUA:

e BBIBITH M XapaKTEPU30BaTh CYIIECCTBEHHBIC IPU3HAKA MaTEMAaTHISCKHUX
0OBEKTOB, TOHATHH, OTHOIICHWH MEXIy MOHATHAMHU; (OPMYIIMPOBATH
OTIPC/ICIICHHSI  MOHATHH; YCTAHABIMBATh  CYIISCTBEHHBIM  NPHU3HAK
KJaccu(uUKaluyM, OCHOBaHUS i OOOOIIEHUS M CpaBHEHUS, KPUTECPHUH
IPOBOIMMOT0 aHATN3;

e BOCIIPHHUMAaTh, (OPMYIHPOBATH W  NPEOOPA3OBBIBATh  CYXKICHUS:
YIBEPAUTEIbHBIE W OTPHUIATENIbHBIC, EIUHUYHBIC, YACTHhIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATh  MaTeMaTHYSCKHE  3aKOHOMEPHOCTH,  B3aUMOCB3U U
NPOTHBOpeUrss B (akTaxX, JAHHBIX, HAOIIOJACHHUSIX M YTBEPIKICHHUSX;



npemjiarat  KpUTEpUM  JJI1  BBIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPECYHIA;

e J€NIaThb BBIBOJbl C HCIOJb30BAHUEM 3AaKOHOB JIOTHUKH, JIENYKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIIOUEHHUH [0 aHAJIOTUH;

e IIPOBOAUTH CaMOCTOSITENIbHO JOKa3aTenbCTBA  MaTeMaTU4eCKHUX
YTBEPKIAEHUI (MPsAMbIE U OT MPOTHUBHOTO), BBICTPAUBATh apTyMEHTALHIO,
OPUBOAUTH TPUMEPHl U KOHTPHPHUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJI€HUS U BBIBOJIbI;

e BBIOMpaTh CHOCOO perieHus y4uyeOHOUM 3anauu (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIIEHUS, BbIOMpaTh HamOoJee MNOAXOIAIMI C Yy4ETOM
CaMOCTOSITENbHO BbIJIEJICHHBIX KPUTEPUEB).

ba3zoBrble ncciienoBaresbCKue 1eHCTBUSA:

e HCIOJB30BaTh BOIMPOCHI KAaK HCCJIENOBATEIbCKUII MHCTPYMEHT NO3HAHMS;
dbopMynrpoBaTh BOMPOCHI, (PUKCUPYIOIIME TMPOTUBOPEUHE, MPOOJIEMY,
yCTaHaBIMBaTh  MCKOMOE€ U  JaHHOE, (OpPMHUpPOBaTH  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO NO3UIINIO, MHEHUE;

e TIPOBOAUTH CaMOCTOSITEIILHO CILJIAHUP O BaHHBIM AKCIIEPUMEHT,
UCCJICIOBAHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4eCcKOTro
oObeKTa, SIBJICHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMU, SIBJICHUSIMU, MIPOLIECCAMU;

e CaMOCTOATENBHO (POPMYIUPOBATH OOOOILEHHSI U BBIBOJBI 10 PE3yJbTaTaM
NPOBEIEHHOTO HAOJIIONEHUSA, HCCJIENOBAaHUS, OLIEHWBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000 IICHHMIA;

e IPOrHO3MPOBATH BO3MOKHOE pPAa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUraTh
NPEANOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora c ungopmanmeii:

e BBIBJATH ACPUIUTH MUHPOPMAIMKU, TAHHBIX, HEOOXOIUMBIX JJIsI OTBETA
Ha BOIIPOC U JIJISl pELLCHUs 33]1a4U;

e BbIOMpaTh HH(pOpMAIMIO U3  HCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH HMH(OPMALIUIO
Pa3JIMYHBIX BUJIOB U (POPM MTpEICTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEACTABIAATh €€ B pa3IMUHBIX Popmax,
WUTIOCTPUPOBATh T'paduueck;

e OIICHUBAThH Ha/1EKHOCTh uH(popMaluu 1o CaMOCTOSITEJIb HO
c(hopMyJIMPOBAHHBIM KPUTEPHUSM.

2) Vuueepcamnvie KOMMYHUKAmMUGHbIE  OCUCMEUs,  0DeCnedusarom

copmMupo8aHHOCMb COYUANLHBIX HABLIKOB 00YYAIOUUXCSL.

Oo0menue:



BOCTIpUHUMATh U  (OPMYJIHPOBATh CYXIEHHS B COOTBETCTBHH C
YCIIOBUSIMU U LENSMU OOILEHHUS; SICHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U IMUCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO
XOJly peLICHUs 3a/1a41, KOMMEHTUPOBATh MIOJTy4€EHHBIN pe3ybTar;

B X0/ 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK1aeMOM TeMBlI,
po0JIeMBl, peIaeMOM 3a/1a4u, BBICKa3bIBaTh UJIEW, HALIEJICHHBIE HA TTIOUCK
pELICHUs; COINOCTaBISITh CBOM CYKIECHHA C CYXKICHUAMH JAPYrUX
YYAaCTHUKOB AUallora, OOHAPYKMBATh PA3JIMYME U CXOJCTBO NO3ULMIL; B
KOPPEKTHOH popme GopMyIMpOoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;
NOPEACTaBIATh  pE3yAbTaTbl  pEUIEHWs  3a7add,  HOKCIEPHMEHTA,
UCCIICIOBAHUS,  MPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI C Y4ETOM 3a/1a4 MTPE3EHTAIMK U 0COOEHHOCTEN ayTUTOPUH.

CoTrpynHu4ecTBo:

3)

NOHMMAaTb M WCIOJIb30BAaTh  MPEUMYIIECTBA  KOMaHAHOM U
VMHAUBUIYaIbHOM pabOThI MPU PEIICHUU YUEOHBIX 3a/1a4; IPUHUMATh LIEJb
COBMECTHON JEATEIbHOCTH, IUIAHUPOBAThb OPraHU3allid COBMECTHOM
paboThI, pacHpeAensaTh BUIbI padOT, JOTOBAPUBATHCS, 00CYK1aTh IPOLIECC
U pe3ysbTaT padboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOEH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboTsl (00CyxaeHMs, 0OMEH MHEHUH,
«MO3TOBbI€ HITYPMbD» W MHbIE); BBINOJHATh CBOIO 4YacTb PabOThl U
KOOpJIMHHUPOBATh CBOM JIEUCTBUSL C JIPYTUMU 4YJICHAMU KOMAaHIbI;
OIICHMBAaTh Ka4€CTBO CBOEr0 BKJaJa B OOILIMI NPOAYKT MO KPUTEPUSIM,
c(hopMyIMpOBaHHBIM Y4aCTHUKAMH B3aUMOIEHCTBHUSI.

Vuueepcamnvie  pecynamuenvie  Oeiicmeus, obecneuueaiom

Gopmuposarue cMbiCO08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU .
Camoopranmszanus:

COCTaBJIATh IUIAH, AITOPUTM PEIICHUS 3aJa4H, BRIOUPaTh CIIOCO0 peIeHus
C Y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uHbOPMAaITUH.

CaMOKOHTPOJIb:

BJIaJeTh HAaBbIKAMM TIO3HABAaTEIbHOM peQeKCUHM KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUIA M MBICJIUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB;
BJIQJIETh  CHOCO0AMU  CaMOIIPOBEPKH, CAMOKOHTPOJI — mpolecca |
pe3ynbTara peleHnss MaTeMaTuyecKou 3a/1a4u;

NPEABUIAETh TPYAHOCTH, KOTOPHIE MOrYT BO3HUKHYTh NPU PEIICHUU
3a/la4yd, BHOCUTh KOPPEKTUBbI B JEITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBAThb COOTBETCTBUE pE3yJbTaTa LEIU U YCJIOBHUSIM, OOBACHITH
IIPUYMHBI JOCTHKCHHSI WIIM HEAOCTVIKEHUS PE3YyJbTaTOB JIEITEIBHOCTH,
HaXOJUTh OIUIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSIMAS, INIOCKOCTb.

IIprMeHATh aKCHOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX NPU PEIICHUU
TCOMETPHUYESCKHX 33]1a4.

OHepI/IpOBaTB NOHATHAMMU: IAPAJUICITIbHOCTD W IICPIICHIUKYIIIPHOCTD IIPSMBIX
Y TUNIOCKOCTEM.

KiaccudunupoBars B3aMMHOE pacTOIOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBarh TOHATHSIMH: JABYTPAHHBIA YTOJ, TPaHH JBYI'PAHHOTO VIJIa,
pedpo IBYrpaHHOTO YIJIA; JIMHEWHBIN Yroj JIBYIPAaHHOTO YIJIA, TpalycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBarh TOHATUSMHU: MHOTOTPAHHHWK, BBIMYKIBIA ¥ HEBBITYKIIBIHA
MHOTOT'PaHHUK, JJIEMEHTHI MHOTOTPAHHUKA, TPABUJILHBIN MHOTOTPaHHUK.

Pacro3HaBaTh OCHOBHbIC BHUIBI MHOTOTPAaHHHWKOB (TMpaMuja; MpU3Ma,
IPSIMOYTOJILHBIH MapajieNienume1, Ky0).

KnaccudunupoBats  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBAaHUSA IS
KIaccuuKauy  (BBIMYKJIBIC W HEBBIMYKJIbIE MHOTOTPAHHHWKH, TPAaBHIbHBIC
MHOTOT'PAHHUKH; TIPSIMbIC U HAKIIOHHBIC TIPU3MBI, AP AJUICIICIIUITCIBI ).

OnepupoBaTh MOHATUSMU: CEKYIIask TNIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB .

OO0BACHATH IPUHIIHUITBI TOCTPOCHUS CEUEHUH, HCTIONIB3YSI METO/T CIIC/IOB.

CTpouTh CeYEHHWsSI MHOTOTPAHHMKOB METOJIOM  CJICAOB, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpXY, COOKyY, CHU3Y.

Pemare 3amaun Ha HAX0KIEHUE TEOMETPUUECKUX BEJIMYUH 10 00pa3IaM WjH
ArOpUTMaM, TPUMEHSSI M3BECTHBIC AHATUTHYECKHE METOJBl MPU PEUICHUU
CTaHJAPTHBIX MaTEMATHYCCKUX 3a/1ad Ha BBIYMCIICHHE PACCTOSTHUN MEXIY IBYMsI
TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKP CIMBAIOIIIUMHUCS TIPIMBIMHU.

Pemate 3amaun Ha HaX0XICHUE TEOMETPUUECKUX BEJIMUMH TI0 00pa3aM Hiu
arOpUTMaM, TPUMEHSS M3BECTHBIC AHATUTHYECKHE METOIBl MPU PEHICHUU
CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3a7ad Ha  BBIYKCJICHUC YIJIOB  MEXIY
CKPCIMBAIOIIUMHUCSA  MPSAMBIMH, MEXAY TPSIMOM W IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX yTJIOB.



Beruncnsate 00bEMBI M TUIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMuia) € [OpUMEHEHHeM (OpPMYJ; BBIYUCISATH COOTHOIICHUS MEXKIY
IUTOIIA/ISIMU TTOBEPXHOCTEN, 00bEMaMU 10 JOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTe NOHATUAMHU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CUMMETPHH; IEHTP, OCh U INIOCKOCTH CUMMETPUU QUTYPHI.

W3Bnekars, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATh MHGOPMALHUIO O
NPOCTPAHCTBEHHBIX FEOMETPUUYECKHUX (PUTypaX, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

[lpumensiTh reomerpuueckue (akThl AT PELICHUS CTEPEOMETPUUECKUX
3a/a4, IPEAIIOJIArarlliiX HECKOJIBKO IIaroB PELeHMs], €CIIM YCIOBUS NPUMEHEHHUS
3a/1aHbl B SIBHOU (popme.

[IpuMeHATh  NPOCTEHIIME MPOIPAMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAI{UOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpyBOAMTE TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPHUPOIE U
YKU3HU, PACTIO3HABATh IPOSIBJIICHNE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IpuMeEHATh TNOJyYEHHBbIE 3HAHWS HA NPAKTUKE: AHAJIM3UPOBATH PEAIbHBIC
CUTyallUM W TPHUMEHATh W3YYEHHbIE IOHATUS B IPOLIECCE IMOMCKA PELICHHUS
MaTeMAaTUYeCKl CPOPMYJIUMPOBAHHON MPOOIEMBI, MOAEIUPOBATH pPEATbHBIC
CUTyallUM Ha S3bIKE TEOMEIPUM, HCCJIEN0BaTh ITOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM MeOMETPUUYECKUX MOHATUHN U TEOpEM, arnapara areOpbl; pemaTh
IIPAKTUYECKUE 3a7a4 U, CBSI3aHHBIE C HAXO0KIEHHEM T'€OMETPUYECKHUX BEITMYHH.

11 KJIACC

OnepupoBaTh NOHATUAMM: [WIMHAPHYECKAs IOBEPXHOCTb, OOpa3yrolye
HWIMHAPUYECKON  TMOBEPXHOCTH;  LUWJIMHJIP;  KOHUYECKas  TOBEPXHOCTb,
o0Opazymolre KOHUYECKOM OBEPXHOCTH, KOHYC; C(hepruuecKasi MOBEPXHOCTbD.

Pacnio3naBath Tena BpaieHus (IWIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TOJTyYEHUS TEJT BPAILCHHUS.

KnaccuduuupoBars B3auMHOE pacioyioKeHHe CPepbl U MI0CKOCTH.

OnepupoBatrh NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CErMeHTa; IapOBOM CJIOH, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Beruuciasite 00bEMBI M TUIOMIAAM  TOBEPXHOCTEH Tel  BpallCHUs,
TEOMETPUYECKUX TEJ C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHSATUSIMU: MHOTOIPAaHHHUK, BIHMCAaHHBIK B cdepy u
ONMCaHHBIN OKoJIO cdephl; cdepa, BOUCAHHAT B MHOTOTPAHHUK WM TEJO
BpaIlCHUSI.

BbI4uCIsITS COOTHOIIEHUSI MEXKIY TUIOIIAASIMUA TOBEPXHOCTEH M 00BEMaMuU
IMOJOOHBIX TEIL



N300paxkars m3ydaemble (UTYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB.

BbINoJIHATE (BBIHOCHBIE) INIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX O0BEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHUS TeJ BpaICHUS.

W3Bnekarb, HHTEPNPETUPOBaTh M MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJHATE NEWCTBUSL CJIOKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO’KEHUS BEKTOpa Ha YHUCIIO, 00bSICHATh, KAKUMU CBOWCTBAMH OHU 00JIa/1at0T.

[IpuMeHsITh paBUIIO NapajuICIenUIeaa.

OnepupoBaTh NOHITUIMHU: I€KAPTOBbI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIroJd MEXIy
BEKTOPaMHU, CKAIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoautb cymmMy BEKTOPOB U MPOU3BEIECHUE BEKTOpA HA YKCJIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE TNPOM3BEACHHME, pPaCKIaiblBaTb BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3aiaBarh IJIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reoMerpuyeckue (aKThl JJii PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPeIoJiaratoXx HECKOJBKO IIaroB PeIIeHUs], eCIM yCJIOBUS NPUMEHEHUS
3aJ1aHbl B IBHOU hopMme.

Pemare npocTteifiiine reoMeTpudeckue 3anayd Ha NMPUMEHEHHWE BEKTOPHO -
KOOPAMHATHOI'O METO 1.

Pemarp 3amaum Ha [OKa3aTelbCTBO MATEMAaTHMUYECKUX OTHOIICHUH W
HAXO0XJICHHE T€OMETPUUYECKUX BEIWYMH MO 00pa3liaM WM aropuT™Mam, IpUMEHss
U3BECTHBIE METO/IbI IPH PEIICHUHN CTaHIAPTHBIX MAaTEMAaTUUYECKUX 3a7au.

IIppuMeHsaTh  TpoCTEUIIME NPOTPAMMHBIE CPEACTBA M DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1au.

[lpuBoaUTH, TpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HU, pACTI0O3HABATH MTPOSIBJIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHsITh TOJTy4YEHHbIE 3HAHWSA HA MPAKTHUKE: aHAJIM3UPOBATh pEabHbIE
CUTyalldd W TMPUMEHATh W3YYCHHBIE MOHITHS B TMPOIECCE TMOUCKA PeIeHUs
MaTeMaTU4eckKu CQPOPMYJIUPOBAHHOM MPOOJIEMBbI, MOJACIUPOBATh PEATbHbBIC
CUTyalldd Ha fA3bIKE TEOMETPUU, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCII0JIb30BaHUEM MeOMETPHYECKUX MOHATUH U TEOpeM, arnapara areOpbl; pemaTh
MPaKTUYECKUE 3a/1a41, CBSI3aHHbBIE C HAX0KICHUEM Ir'€OMETPUUECKUX BEJTMUHH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

No 11/ HanMeHoBaHue pa3ieioB U TeM KoanuecTBo yacos JeKTpoHHbIE (11U poBbIE)
[
2w NMporpaMmabI Bceero o0pa3oBareJibHbIE peCypchl
bubmunorexa [IOK
1 BaeneHue B CTCpeOMETPHIO 10 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTRBE. bubnmoreka [IOK
2 . 12
[TapamienbHOCTh MPSAMBIX U TIIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IleprieH TMKyISIpHOCTD NMPSMBIX U 12 bub6muotexa LIOK
TJIOCKOCTEH https://m.edso0.ru/1c209e37
4 v 10 bubmuoreka [IOK
FIBL MEILY TIPAMBIMH H HTOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 MaororpaHHHKH 11 https://m.edsoo.ru/1c209e37
N bubmuoreka IIOK
6 OOLEMBI MHOTOTPAHHHKOB 9 https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHUE: CeUeHU S, PACCTOSIHUS U YIIIBI 4 bubmorexa TIOK
p ' P a https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

HanMeHoBaHMe pa3ieJioB U TeM
Ne n/m

KoanyecTrBo yacos

JuekTpoHHble (uud poBbIe)

NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE peCcypchl
Tena BpameHus 12 bubnmoreka [IOK https://m.edsoo.ru/1c209e37
OO0BEMBI TET 5 bu6mmoreka [IOK https://m.edsoo.ru/1c209e37
B

CHTOPBI 1 KOOPIMHATHL B 10 bu6nuoreka LIOK https://m.edsoo.ru/1c209e37
IIPOCTPAHCTBE
IT

oBTOpeHHe, 0600meHHC, 7 Bubmiorexa [IOK https:/m.edso0.ru/1c209e37
cucreMarusanyia 3HAaHU N

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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IHHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
ara nud poBLIe
Ne n/m Tema ypoka A bp
Bcero U3y4eHUs o0pa3oBaTeJbHbIE
pecypchbl
OCHOBHI)IC ITIOHATHUA CTepCOMeTpI/II/II TOYKa,
npsMas, IIOCKOCTh, IIPOCTPAHCTBO.
1 Hp aBuia n3o00 a)KeHI/II})I Hap HCYHKAX: 1 bubmorera HOK
p p N PHCYHKAX. https://m.edsoo.ru/aecc77cd
M300paKeHUS TIIIOCKOCTEH, TTapaIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
5 [TonsTus: nepecekarommecs MIOCKOCTH, 1 bu6nmmoreka [IOK
IepeceKaronyecs npsmas u II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [lonsTHSA: IEpeceKaroIMecs MIIOCKOCTH, 1 bubnnoreka LIOK
IepeceKaronyecs npsmas U II0CKOCTh https://m.edsoo.ru/db685e 73
3HAKOMCTBO C MHOTOTPAaHHUKaMH,
4 n300pakeHe MHOTOTPAHHUKOB Ha 1 bubmmorexa LIOK
p P https://m.edsoo.ru/a63959d
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
HavanbHble cBEAEHUS O € U MUpaMue,
5 HUX Pa3BEPTKU U MOJIEIIH K?equHﬂp 1 Bubmorera HOK
P p ' https://m.edsoo.ru/b30dff38
MHOFOl'paHHI/IKOB
Haan'IBHBIe CBCACHUS O € U IMUupamMmuac
6 HUX Pa3BEPTKU U MOJIEITH K?eqeﬂmlp ’ 1 buomorera IOK
pasBep AT https://m.eds00.ru/3d8ffd32
MHOTOTPaHHHKOB
INonstre 00 aKCHOMATUYECKOM IIOCTPOECHUH
P bu6mmoreka [IOK
7 CTEpEOMETPHU: AKCUOMBI CTEPEOMETPUU U 1

CICACTBHUA U3 HUX

https://m.edsoo.ru/Occ5c4fe
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[ousiTre 06 aKCMOMAaTUYECKOM MOCTPOCHUH

mapaJiuICJIbHBIC TIJIOCKOCTHU

8 CTEpEOMETPHU: AKCHOMBI CTEPEOMETPUU U bubmmorera LIOK
p pHH: p p https://m.edsoo.ru/239c8ch4
CIICJICTBUS U3 HUX
[lonsiTve 06 aKCMOMAaTUYECKOM MOCTPOCHUH
9 _ P bubmuoreka IIOK
CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUU H https://m.edsoo.rU/65c60106
CIICJICTBUS U3 HUX
[ToHsiTHe 006 aKCMOMATHYECKOM MTOCTPOCHUH
10 _ P bubnuorexa IIOK
CTEpEOMETPHU: AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/258fc245
CIIEJICTBUS U3 HUX
BzanMHoe pacnosioxkeHue npsMbIX B
11 MPOCTPAHCTBE: MEPECEKAIOIIMECH, bubmoreka [IOK
MapajuieTbHbIE U CKPEIIMBAIOIIECS https://m.edso0.ru/1a2520f6
psiMbIe
[NapannenbHOCTh MPSAMBIX U TIOCKOCTEH B
12 MPOCTPAHCTBE: MapaielbHbIe IPSMbIC B bubnmnoreka [IOK
MPOCTPAHCTBE; MaPAIIIEILHOCTD TPEX https://m.edso0.ru/93ad36b3
MIPSMBIX
[TapamienbHOCTh MPSIMBIX U TIJIOCKOCTEHN B
13 npoctpancTee: [lapamiensHOCTh TPSIMOH 1 bubmorexa [IOK
poctp $Hap P https://m.edsoo.ru/ee1d19h9
MIJIOCKOCTH
14 VYIibl ¢ COHANpPaBICHHBIMUA CTOPOHAMU bubmorera LIOK
. papi p https://m.edso0.ru/9f4071b9
15 y x bubmuoreka [IOK
FOIT MELY TIPAMBIMI B TPOCTPAHCTBE https://m.edso0.ru/fe 733862
16 y bubmmoreka [JOK
TOIl MOXLY HPAMBIMH B IPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bu6mmotexa LIOK

https://m.edsoo.ru/2e18f255
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Bbu6nuoreka [JOK

18 CaolicTBa mapauieIbHbIX MIOCKOCTEH https://m.eds00.ru/e504d656
[IpocTteiinme npocTpaHCTBEHHbIE QUTYPBI
19 P ) posIp uryp bubnuorexa IIOK
Ha MLIOCKOCTH: TETPasap, Kyo, https://m.edsoo.ru/4a28dc02
napasuieNenune;
. bubmuoreka IIOK
20 Hoctpoerie certeriit https://m. eds00.ru/1d434dof
. bubmuoreka IIOK
21 Hoctpoerne cedermit https://m.edsoo.ru/ec26fe5d
KonTponsnas padota o reme "TIpsimbie u
99 bubmuoreka IIOK
TIOCKOCTH B HPOCTPAHCTBE. . https://m.edsoo.ru/9a0a%e56
[TapannenbHOCTh MPSAMBIX U IIO0CKOCTER "
[leprieH AMKYJISIPHOCTD TIPSIMOM U
23 HJ'I(I:))CKOCTI/II'cyl'IepHeH " l;ﬁ HBIE MPSMBIC B bubmorexa TIOK
 HEPHERAAIGIAP P https://m.edsoo.ru/b19f6asd
MPOCTPAHCTBE
IIpsmMble mapalienbHble U bu6mumotexa LIOK
24 :
MEePIEeHIUKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapalenbHbie U bubnuotexa LIOK
MEepHEeHUKYIISIPHBIE K MIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak neprneHauKyIIpHOCTH IPSMOUN U bubnuoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Tpu3Hak neprneHAuKyIIPHOCTH TIPSIMON 1 bubnuoreka LIOK
IJIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o psiMOiA TIEpTIEH TUKYISPHOM bubnnoreka LIOK
IJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsAMON nepneHANKYISPHON bubmuorexa [IOK
ILJIOCKOCTHU https://m.edsoo.ru/bd3745f8
30 TeopeMa o TpsiIMOI TIepIEHANKYIISIPHOU bubnmoreka [IOK
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IIJIIOCKOCTHU

https://m.edsoo.ru/7d18834b

[leprieHuKyslp ¥ HAKIIOHHBIE: PACCTOSTHUE

bu6nmmoreka [JOK

31 oT TO‘HfI/I JI0 TUIOCKOCTHU, PACCTOSIHUE OT https+//m.eds00.ru/33c477d3
MPSMO# 710 TTIOCKOCTH
[leprieH IUKYISIP U HAKIOHHEIE: PACCTOSIHUE
32 oT IT)OqKI/I z[I:)ynnr())CKocm aCCTOSII)HI/Ie oT Bubmorera IIOK
¢ P https://m.edsoo.ru/66fefadd
MPSMO¥ 710 TNTIOCKOCTH
IleprieHUKyIIp 1 HAKIOHHBIE: PACCTOSIHIE
33 oT I;qu ,HIZ)YHHI:)CKOCTI/I aCCTO;II)HHe OT Bubmuorera IIOK
. P https://m.edso0.ru/a5h7b8e3
MPSIMOM 10 TIIOCKOCTH
IleprieH IUKYIAP U HAKIOHHEIE: PACCTOSIHUE
34 PHCHRY P P bu6mmoreka [IOK
ot TOqIfH A0 TLIOCKOCTH, paCCTOAHME OT https://m.edsoo.ru/dbee22bc
MPSMO¥ 710 TNTOCKOCTH
35 VYIiibl B IPOCTPAHCTBE: YIOJI MEXKIY HTPSAMON bubnuoreka [IOK
M TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JIBYrpaHHBIN yroJi, JUHEWHBIN yroi bubmumotexa LIOK
36 )
JBYIPaHHOTO yIiia https://m.edsoo.ru/5faOb3ce
JIBYrpaHHBIN yroi, TMHEWHBIN yroj bubmumotexa LIOK
37 )
JBYTPaHHOTO yIila https://m.edsoo.ru/c7c777ed
IleprieH IUKYISIPHOCTD IIOCKOCTEH
38 I II;3HaIf[ nzynerl){ UKYIIPHOCTH JIB bromorexa HOK
p up ISP ABYX https://m.edsoo.ru/ec3e2da3
ILIOCKOCTEN
IlepnieH AU KYISIPHOCTH IIJIOCKOCTEH
39 g II/:SHaK n:ynell){ WKYJISIPHOCTHU B bubmiorexa [IOK
p Vp JHKYIAP ABYX https://m.edsoo.ru/ed9e2a8e
ILJIOCKOCTEN
IlepreH IUKYISIPHOCTD IIOCKOCTEH
P 7P bubmuoreka IIOK
40 MpU3HAK TEPIEH IUKYISIPHOCTH ABYX

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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Bbu6nuoreka [JOK

4 Teopema 0 TpEX meprieH wKyIApax https://m.edsoo.ru/e4972cdc
42 TeopeMa o Tpéx mepreHuKymspax Buonuoreia LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX MmepreH IUKyIsIpax brbmorexa IIOK
https://m.edso0.ru/9f246736
KonTponbHas pabota mo remam
44 '"TleprieH TUKYASAPHOCTD MPSIMBIX U bubnmnorexa [IOK
mIockocTel" u "Yiibl MeXIy NPSAMBIMU U https://m.edsoo.ru/5h971ef3
TJIOCKOCTAMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
45 3JIEMEHThl MHOTOTPAHHUKA, BBIMTYKIIbIE U bubnmoreka [IOK
HEBBINYKJIblE MHOTOTPAaHHUKU; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: N-yronpHas mpu3Ma; TpaHu U
46 OCHOBAHHS TPU3MBI; TIpsIMasi 1 HaKJIOHHAs bubnnoreka LIOK
IPU3MBL; OOKOBAasl U MOJTHAs IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Napannenenunen, TpsIMOYroJabHbIN bubnmnoreka [IOK
napaJiiesenuIel i €ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamupa: N-yronpHas mUpaMuaa, TpaHu U
48 OCHOBaHHE MTUPAMHU/JIBI; OOKOBAs U MOJIHAS bubnuoreka [IOK
MOBEPXHOCTh MUPaMUbl; IPABUIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHasi MUPaMHUIA
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHATHE
MPaBUILHOTO MHOTOTPAaHHUKA; MPABHUIIbHAS
bu6mmoreka [JOK
49 npy3Ma ¥ paBUIbHAs TUPAMHIA;

MpaBUJIbHAS TPEYrOJIbHAS TUPAMUIA U
MPaBUIILHBIN TETPAdP; KyO

https://m.edso0.ru/074c8865
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Hpel[CTaBJIeHI/IC O MPAaBHUJIBHBIX

50 MHOTOTpaHHHUKaX: OKTad oJIeKadIp U Bummorexa TIOK
P ' AP, 101 P https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
CuMMeTpHs B TPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJILHO TOYKH, OM, IIIIOCKOCTH.
51| Dnevenrwcunmerpun s mupmy, BuGmoresa LIOK
p pamuax, https://m.edsoo.ru/b9e777d9
napajuiesenuneaax, MpaBuIbHbIX
MHOTOTPaHHHUKaX
59 Boraucienue 21eMEHTOB MHOTOTPAaHHUKOB: bubmuoreka [IOK
péOpa, AuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas GOKOBOM MOBEPXHOCTH M TIOJTHOM
53 MMOBEPXHOCTHU MPSMOU MPHU3MBI, TITIOIIA]TH bubnuoreka LIOK
OCHOBAHUH, TeOpeMa 0 OOKOBO https://m.edso0.ru/37d84157
MMOBEPXHOCTH MPSAMOM TTPU3MBI
[Tnomaas 6GOKOBO MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIIBHOM TUPAMUJTBI, bubnunoreka [IOK
54 .
TeopeMa O IJIOURAN OOKOBOI OBEPXHOCTU https://m.edsoo.ru/5603e30b
YCEUEHHOW MUPaMHU bl
55 KoHnTtponbHas padora no teme bu6mmotexa LIOK
"MuororpanHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka IIOK
56 Howsrue 06 06nEMe https://m.edsoo.ru/7ad0020b
N bubmuoreka [IOK
>7 O6LEM mupam b1 https://m.edso0.ru/235171b3
i bubmoreka [IOK
58 O6nEm mupamu st https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMUIBI Eu6morexa HOK

https://m.edsoo.ru/79¢10312
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Bbu6nuoreka [JOK

60 OOBEM mupam L1 ! https://m.edsoo.ru/2faadc3f
. bu6nmmoreka [JOK
61 OOwEm mpusMEI 1 https://m.eds00.ru/79853608
. bubnmoreka [IOK
62 O0bEm mpr3MEL 1 https://m.edsoo.ru/1e053890
N bubmuoreka IIOK
63 OOném mpusMEI 1 https://m.edsoo.ru/482d3f51
KonTponrsHas padota mo teme "OObEMBI bubnunoreka [IOK
64 1
MHOTOTPaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0600IICHNE CHCTEMATH3AIUS
65 3HaHui. [TocTpoeHne ceueHu B 1 brbmorexa HOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHuUe, 0000IICHIE CHCTEMAaTH3AIUS
3HaHUU. BeIUKCIIEHHE PACCTOSAHUI: MEXIY
66 IIBYMSI TOYKaMH, OT TOYKA 0 IIPSIMOM, OT 1 Bubmorexa HOK
™ > p ’ https://m.edsoo.ru/f7792ba9
TOYKH OO0 IIJIOCKOCTH, MCKIAY
CKpCHMBAIOIUMUCA TTPAMBIMHA
Bu6nuoreka [JOK
67 Hrorosas konTpobias padota 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0000IIeHNE CHCTeMaTH3AIUS
3HAaHWU. BeluncieHue yrioB: MexIy
68 CKPENMBAOIIMMHUCS TIPSIMBIMH, MEKITY 1 bubmiorexa [IOK
. ’ https://m.edso0.ru/56765e8b
MPSIMOM U TIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
VIJIOB MEXKAY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
u¢posbie
Ne n/mm Tema ypoka Jara uzyyeHus unpp
Bcero oOpa3zoBaTeJibHbIE
pecypcbl

1 Cdepa u map: meHTp, paanyc, 11aMeTp; 1 bubnuoreka [IOK
IJIOIIAIb TOBEPXHOCTHU CEephI https://m.edsoo.ru/0341bc2b
B3aunmHoe pacnonoxenue cepsl U

2 p (ep 1 bubnuoreka [IOK
MIJIOCKOCTH; KacaTenbHas MII0CKOCTh K https:/m.edsoo.ru/bed12a43
cdepe; miIomaaL chepbl

3 N3o0paxkenue cdepsl, mapa Ha 1 bubmuotexa LIOK
mmockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[Munuuapuyeckas NOBEPXHOCTD,
00pasylolme MUIMHIPUYECKON Bu6mmorexa [IOK

4 . 1 ]
MOBEPXHOCTHU, OCh I[IUITUHIPUUYECKOU https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
[MunuaAp: ocHOBaHUs 1 OOKOBas

5 MMOBEPXHOCTh, 0Opa3yrolas M OCh; 1 bubnmnorexa [IOK
ILIOAIs OOKOBOM U ITOJTHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0pakeHne NUINHIpPA HA TUIOCKOCTH.
Pa3sépTka nununapa. Ceuenus HMIMHIpA bubmmoreka [IOK

6 . 1 ]
(MIOCKOCTBIO, TapalIeNbHON UITH https://m.edsoo.ru/016e25eb
MEPIICH IUKYISIPHON OCH IIMIHH/IPA)
Konundeckast TOBEpXHOCTh, 00pa3yrOIKe

. P pasyio bubmmoreka [IOK
7 KOHUYECKOW IOBEPXHOCTH, OCh U 1

BCpHIMHA KOHHUYECKOM MMOBCPXHOCTU

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

KoHnyc: ocHOBaHUE U BepIMHAa,

8 o0pa3 s M OCh; ILIOIIAb OOKOBOM U Brmmorexa TIOK
p yioma ’ A https://m.edsoo.ru/897dd3b2
MTOJTHOW TTOBEPXHOCTH
VYceué i : 00 e
] ced H.HBII/I KOHYC: O gasy[omn u BuGmiorexa LIOK
BRICOTA, OCHOBAHMA M bOKOBAA https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N3o00pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka xonyca. CeueHUS KOHYyCa
10 ( P Y . Y bu6mmoTteka [IOK
ILUIOCKOCTEIO, napannenLHoVH OCHOBaHHIO, https//m.edsoo.ru/Obde1be8
U TIJIOCKOCTBIO, TTPOXOJISIICH uepes
BEPIIMHY)
KomOunarus Ten BpameHus u bu6mmoteka [IOK
11
MHOTIOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHMK, OIMCaHHBIN OKOJIO
12 cdepsl; chepa, BOUCaHHAs B buommorera LIOK
PPl C4epa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK UJIU B TEJIO BPAIICHUS
13 [Tonsitue 06 066EMe. OCHOBHBIC bub6moreka [IOK
CBOMCTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7
N bubmoreka [IOK
14 O6nEm numnApa, Konyca https://m.edsoo.ru/5513d87b
N bubnuoreka [IOK
15 OOBEM wapa 1 noma: chepe! https://m.edso0.ru/d189bde2
[ToytoOHBIC TETa OCTpaHCTBE.
16 C FIODHPIC TEA B IPOCTPAHCTE bubmuoreka [IOK
OOTHOI_HCHI/IiI Mem{[y MJIOIIAISIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MMOTI0OHBIX TEI
17 KonTtponpHas pabora no remam "Tena bubmuotexa LIOK
BpaHIeHI/ISI” u "OoneMsbl Tea" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha MJIOCKOCTH U B MPOCTPAHCTBE bubnuoreka [IOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

https://m.edsoo.ru/5caefclb

19 Clio’)keHHE ¥ BBIYUTAHKE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO bubmaorera HOK
p https://m.edsoo.ru/dee379eb
Pasznoxenune Bekropa 1o TpéM
21 I bub6moreka [IOK
HEKOMILTIaHapHBIM BekTopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
napaJuieNnenumnena
Perenne 3amay, CBSI3aHHBIX C
22 [IPUMEHEHUEM IIPABUJI ACHCTBUI C Bromorexa HOK
P P https://m.eds00.ru/5a827900
BEKTOpaMU
KoopanHaTHO-BEKTOPHBII METOT IPHU bubnmnoreka LIOK
23 .
pPELIEHU U TEOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/d3alfe30
IIpsimoyronpHas cucreMa Koo a
24 PAMOYIOIbH si( HETEMA K pH;H e bubmuotexa LIOK
1pocTp %HCTBG' OOP/MHATRI BEKTOPA. https://m.edsoo.ru/48db7058
[pocreiinme 3a1a4u B KOOPAUHATAX
o5 VYron mexay Bekropamu. CKansipHOe bubnmnoreka [IOK
MIPOU3BEACHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Bbruncnenue yrios Mexay npsiMbIMU U bubnmnoreka [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTpoasHas pabota o teme "BekTopbl bubnmnorexa [IOK
¥ KOOPJIMHATHI B TPOCTpaHcTBEe" https://m.edsoo.ru/77c22fc5
[ToBTOpEeHME, 0000ICHNE 1
28 cucreMaru3anus 3HaHu. OCHOBHBIE bubnuoreka LIOK
durypsl, GaxTel, TEOPEMbI Kypca https://m.edsoo.ru/1780ba5d
MJIaHUMETPUH
29 [ToBTOpenue, o0o0IIEeHE U bu6naunoreka [JOK

CHUCTCMAaTHU3all s 3HaHuH. OCHOBHEIC

https://m.edso0.ru/078cd184



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

durypsl, GaxTel, TEOPEMbI Kypca
IUTAaHUMETPHUH

[ToBTOpeHue, 0000IIeHNE U

bu6mmoreka [IOK

30 cucTreMaru3alus 3HaHui. 3amayu 1 https://m.edso0.ru/7491efe0
TIJIAHUMETPHUH U METOJIbI HX PEIICHHS
[ToBTOpEeHME, 0000mECHNE 1

31 53 1 bub6moreka [IOK
CHCTEMATHIATI SHAHHI. Sa1aTH https://m.edsoo.ru/4dffda97
MIJTAHUMETPUH U METOJIbI UX PEIICHUS
[ToBTOpeHmE, 0000IICHNE U

39 cuctemMaTu3anus 3HaHuil. OCHOBHbIE 1 bub6moreka [IOK
durypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bu6mmoteka [IOK

33 Hroroas ronTpobHas padota 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IIEeHNE U 1 bubmotexa LIOK
cucTeMaTu3alus 3HaHUHU https://m.edsoo.ru/f465d10e

OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

VYuaebnuk: ['eomerpus, 10 - 11/ JI.C. Atanacsan, B.®. byryzos, C.b.

Kanomues, JI.C. Kucenés, 2.I'. Ilo3usk/ M. IIpocsemenune, 2019r.

METOJUYECKUE MATEPUAJIBI JIJISA YUUTEJIA

VYuebnuk: ['eomerpus, 10 - 11/ JI.C. Atanacsan, B.®. byry3os, C.b.
Kanomues, JI.C. Kucenés, O.I'. Ilo3usk/ M. IIpocsermenne, 2019r.

N3zyuenue reomerpun, 10- 11/ C.M. Caaxsin, B.®. bByryzos/M. [Ipocserienue,
2000r.

Ypoxku reomerpun (muddepernupoBansbii moaxon), 11 kmace/ B.A.
SAposenko/ M. «BAKO», 2011r.

JlunakTrnaeckue MmaTepraiibl o reometpuu 1 11kmacca/ b. I'. 3uB. — 7-¢

u3a.- M.: Ilpoceemienne, 2018.

NP POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETHU
HUHTEPHET

http://unimath.ru

http://school-collection.edu.ru

http//interneturok.ru

http:www.viku.rdf.ru.



http:www.rusedu.ru.

http://journal-bipt.info

http://Aww.yaklass.ru

http://reshuege.ru

http://gerat.jimdo.com - mepcoHaIbHBIN CaiT
http://uztest.ru

www.festival. 1september.ru
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