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HOACHUTEJIbBHAA 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS JJIs
obywatonmxcss 10 —11 kimaccoB pa3pabotaHa Ha ocHoBe DenepalbHOrO
roCyIapCTBEHHOIO 00Pa30BATEILHOTO CTAHAAPTA CPEIHEr0 001IEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBAHUN, MPEABABISAEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, W TPAAUIUNH POCCUUCKOTO 0O0pa3oBaHMUS.
Peamuzanus nporpamMmbl 00ecTieduBaeT OBIAJACHUE KIIFOUEBBIMUA KOMIETEHIUSIMU,
COCTaBJSIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUsL U HEMPEPBIBHOTO 0O0pa3zoBaHMs,
LEJIOCTHOCTh OOIIEKYJILTYPHOTO, JIMYHOCTHOTO M TO3HABaTEIbHOTO Pa3BUTHS
JMYHOCTHU OO yJaronmxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHusi OOyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METAlPEIMETHBIX W
MPEIMETHBIX PEe3ylbTaTOB OOYYCHHSI T'€OMETPHUM B HAMPAaBICHUH JIMYHOCTHOTO
pa3BuTHS oOydaroumxcs, (GopMUpOBaHUS (QYHKIMOHAILHOM MaTeMaThuyecKou
I'PAMOTHOCTH, U3yYEHUS APYTUX YUEOHBIX TUCIUILIMH. Pa3BuTre y 0OyJarommxcs
NPaBWIBHBIX TIPEACTABIICHUH O CYIIHOCTH W MPOMCXOXKICHUH I'€OMETPUUISCKHX
a0CTpakiuii, COOTHOIICHUU PEATLHOTO W HICATHHOTO, XapaKTepe OTPaKCHUs
MaTeéMaTUYE€CKOM HAYKOM SIBJIEHMM M TMPOUECCOB PEAIBHOTO MHpPa, MECTE
TCOMETPHH B CHCTEME HayK U POJIA MAaTeMaTHIECKOTO MOJICITUPOBAHUS B HAyYHOM
MIO3HAHUY H B TTPAKTUKE CITOCOOCTBYET (hOPMHUPOBAHHUIO HAYIHOT'O MUPOBO33PCHHSI
yUal@Xcs, a TaKkKe KadyeCTB MBINUICHHUS, HEOOXOIMMBIX ISl aJanTalid B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust sABISIETCS OMHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEITHETO
obmero oOpa3oBaHUsA, TaK Kak OOECIEYMBAET BO3MOXKHOCTh H3yYCHHS Kak
JTUCIIUTIIMH €CTeCTBEHHO-HAYYHOM HANMpPaBJICHHOCTH, TaK M TYMaHUTAPHO.

Jlornyeckoe wMmbInuieHHE, (GOpMHpPYEMOE TMPU H3YICHUH OOYJaIOIUMUCS
MOHATUHHBIX OCHOB F€OMETPHH U TIOCTPOCHUH IISTTOYKH JIOTHUECKUX YTBEPKICHUIN
B XOJIC PEIICHUS T'€OMETPUYSCKHMX 3aJad, YMECHHE BBIJIBUTATh M OINPOBEPraTh
TUTIOTE3bl HEMOCPEACTBEHHO MCTIOJB3YIOTCS MPU PEIICHUU 3a7a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00J1aCTAX JeATENbHOCTH 4YenoBeka. OpHeHTalusi 4eJoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCJOBHE €ro COIMallbHOrO ObITHS, (opma
OTPaXEHHsI OKPY)KAIOIIEro MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHWSA U aKTUBHOTO
npeoOpazoBanusi JAeUCTBUTENHHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEAUHSET pa3Hble BUABI y4eOHOW M TPYAOBOM NEATEIHLHOCTH,
SBIISIETCS. OJHUM U3 NPO(ECCHOHAILHO BAXKHBIX KaueCTB, MO3TOMY aKTyalbHa
3amaya (OPMHUPOBAHUS Y OOYyYalOMIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOH AEATEIbHOCTH IO MHOTUM HAIIPaBJICHHUSIM.

Lems ocBoeHus mporpamMmbl yuyeOHOro Kypca «I'eomerpus» Ha 06a3oBOM
ypoBHE 0O0yuyeHHss — o0mieoOpa3oBaTelbHOE U OOUIEKYJIbTYpHOE pa3BUTHE
oOydaronmmxcss  4epe3  oOecreyeHne BO3MOXKHOCTH  MPUOOpETeHHUs U
WCTOJIb30BAHUSI CHCTEMATHUYECKUX TE€OMETPUYECKUX 3HAHUA W JICMCTBUH,
criequ(pUIHBIX FTEOMETPUHU, BO3MOKHOCTHU YCIIEITHOTO POI0JLKEHUS 00pa30BaHUs
10 CHEUUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAAHBIM UCII0JIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomerpuu Ha 0a30BOM YPOBHE IMpeAHA3HadeHa MJis
0Oy4aronmxcsi CPeAHEH MIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENbHBIX 3aTPyTHEHUN
Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Takum oOpa3zoM, oOydaroiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHbIE
CO cHeuu(pukoil reoMeTpuu U HEOOXOAUMBIE i KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOYKHOCTh M3YUHTh F€OMETPHUIO O0Jiee
ryOOKO, €ciii B JaibHEHIIeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUECKUX
3HaHUAX B MPO(HECCUOHATBLHOMN AESITENbHOCTH.

JlocTmkeHHe 1eNM OCBOEHHS MpOorpamMMbl OOECHEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a1a4y. [IpuopuTeTHbIMHM 3agadaMu OCBOEHHSA Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax siBJIsIFOTCS:

e (opMUpOBaHHE TPEJICTABIECHUS O TEOMETPUM KaK 4YacTd MHPOBOU

KYJIbTYpbl U OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOLIM MUPOM;

e (opMHpOBaHUE MPEACTABJIECHUS O MHOTOTPAaHHUKAX M TejlaX BpallleHUs
KaK O BaXKHEHIIMX MaTeMaTHU4eCKUX MOJIETSX, O3BOJIIONIMX OMUCHIBATh
Y U3y4aTh pa3HbIe SIBJICHUS OKPYXKAIOUIEr0 MUPa;

e (dopMupoBaHHME yMEHHsA paclo3HaBaTh Ha YepTeXaxX, MOJEIIX U B
peaTbHOM MHUpPE MHOTOTPAHHUKH U Teja BPAaICHNUS,

e OBJIQJICHUE METOJIAMH PEIICHUS 33/1a4 Ha MOCTPOEHUS Ha U300paKEHUIX
MPOCTPAHCTBEHHBIX QUTYD;

e (opMUpOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHITHSIMHU O
MHOTOTPAaHHUKAX U TeJaxX BPAILICHUS U X OCHOBHBIMHU CBOMCTBaMU;

e OBJIAJICHWE AITOPUTMAMH  pEIICHUS  OCHOBHBIX THUIIOB  3aj/1ay;
dbopMupoBaHUE yMEHHS TMPOBOJMUTH HECJOXKHBIE JOKa3zarelbHbIC
paccyXJeHHusl B XOJ€ pPEIICHUs CTEPEOMETPUYECKUX 3a7ady M 3a7ad C
MPaKTHUYECKUM COJIEPKAHUEM;



e Da3BUTHE  UHTEIUICKTyabHbIX M  TBOPUYECKUX  CIHOCOOHOCTEM
oOy4Jaroumxcs, TO3HABaTeIbHOW AaKTUBHOCTH, HCCIIEIOBATEILCKUX
YMEHUW, KPUTUYHOCTHU MBIIUICHNUS;

e (dopMupoBaHne  (QYHKIMOHATHHOM  TPAMOTHOCTH,  PEIIEBAHTHOM
F€OMETPUU: YMEHHE pACMO3HAaBaThb MPOSIBICHUS T€OMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX KU3HEHHBIX
CUTyalUsIX U NPU U3YYEHUU APYIUX YyYEOHBIX MPEIMETOB, MPOSBICHMUS
3aBHCUMOCTE M 3aKOHOMEPHOCTEH, (QOpPMYyIUpOBaTh HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUYECKUE MOJIEIH, TIPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUNA amnmapar JJisl PEHIeHUsl IMPaKTUKO-OPHEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATh MOJYYEHHbIE PE3YIIbTATHI.

OTnMYuTEIbHOW OCOOEHHOCTBIO MPOTPaMMbl SABJISETCS BKIHOYEHHE B KypC
CTEpEOMETPUM B Hauaje €ro Hu3y4yeHus 3aJay, pelaeMblX Ha YpPOBHE
MHTYUTUBHOTO IMO3HAHUS, U OTPEIeIEHHBIM 00pa30M OpTraHW30BaHHasl paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUEHHIO TIPEIMETA.

[Ipennoutenue oTIaETCs HATJIATHO -KOHCTPYKTUBHOMY METOY O0yU€HUs, TO
€CThb TEOPETHUUECKUE 3HAHHSI UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh MPEAMETHO -
NPaKTUUYECKON AESITeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydyalumxcs B Kypc€ CTEPEOMETPUU MPOBOJUTCA 3a CYET peElIeHus 3a]ady Ha
CO3/laHM€ MPOCTPAHCTBEHHBIX 00pa3oB M  3a3Jad Ha  OIEpHUpPOBAHUE
npoCTpaHCTBEHHbIMU OOpa3zamu. Co3paHue oOpa3za MPOBOAMUTCS C OMOPOMl Ha
HarJsiTHOCTh, a OINEpUpOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICUEHHUS OT
HArJIsiTHOCTH, MBICJICHHOT'O U3MEHEHUS €r0 UCXOJHOTO COAEPIKaHUS.

OcHoBHBIE cojiepxkaTelibHble MHUM Kypca «I'eomerpun» B 10—11 kmaccax:
«MHororpanHuKny, «IIpsiMble U MJIOCKOCTU B IPOCTPAHCTBEY, « Tena BpamieHus»,
«BeKTopBI 1 KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JOTUYECKUX YMEHUN
pacrmpezensercs He TOJbKO M0 COJAEpKaTeIbHBIM JIMHUAM, HO M IO TojaMm
00y4ueHHUs Ha YPOBHE CpeaHEro oo0Iero 0opa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaramMm
OCBOEHHUSI pabodyeil TporpaMMbl, pachpeAenéHHbIM 10 TrojaM OOy4eHHs,
CTPYKTYPHUpPOBAHO TakuM o0Opa3oM, YTOOBI OBJAJEHUE TE€OMETPUYECKUMU
MNOHSATUSIMUA ¥ HaBBIKAMU OCYIIECTBIBLIIOCH MOCJIEA0OBATEIHHO U TIOCTYIATENIBHO, C
CO0JTI0ICHUEM ITPUHITUIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIIOYAIKCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYJarolMXcs, pacumpss U
yriyossis e€, o0pa3ys MPOYHbIC MHOKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenne reomerpun otBoautcs 2 yaca B Hegemo B 10 kiracce u 1 yac B
Henemo B 11 kiacce, Bcero 3a Ba rojga ooyuyenus - 102 yueOHbIX yaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHA  CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTS,
npocTtpancTBo. [loHaTHe 00 akcMOMAaTHUYEeCKOM TMOCTPOEHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3auMHOE pacnonokeHrne NpsIMBIX B TPOCTPAHCTBE: NEPECEKAOIIMECS,
NapajUleJIbHbIE M CKpEIMBAKOIIMECs IMpsMble. [lapaiensHOCTs NpSIMBIX U
IUVIOCKOCTEW B IPOCTPAHCTBE: MApAUICIBHBIE MPAMBIE B IPOCTPAHCTBE;
NAapAUIEILHOCTh TPEX MPAMBIX; NAPAUIETBHOCTD NPSAMOM U INIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJl MEXIAYy IMpPSIMBIMA B IPOCTPAHCTBE.
[lapayienbHOCTh  IUIOCKOCTEH:  MapajulelbHbIE  IUIOCKOCTH;  CBOMCTBA
napajulebHbIX IUIOCKOCcTe. [Ipoctelinmme mnpocTpaHCTBEHHbIE QUIypbl Ha
IUIOCKOCTH: TETPA3AP, KyO, MapajvieNenuries; HOCTPOCHUE CEYEHUIA.

[lepneHAKYJIIPHOCTD NMPSIMOM U IJIOCKOCTH: MEPIICHIUKYJISIPHBIE IIPSIMbIC B
IIPOCTPAHCTBE, NPSMbIC MApAUICIbHBIE W NEPHEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYJSIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MpSIMOU
NEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXAY NPSAMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroJj, JIMHEMHBIM yroJ JABYIPAHHOTIO  yIJla.
[lepnieHIUKYJISIp ¥ HAKJIOHHBIE: pACCTOSTHUE OT TOUKH J0 TUIOCKOCTH, PACCTOSTHUE
OT TMpsAMOM  JO  IUIOCKOCTH, MpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  TUIOCKOCTEW: TPU3HAK NEPHEHAUKYISAPHOCTH  JABYX
IockocTer. Teopema 0 TpEX NEPIICHAUKYISIpax.

MHOrOrpaHHUKH

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOTpaHHMKA. [Ipu3ma: N-yronbHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; IPSMasi U HAKJIOHHAsK IPU3MbI; OOKOBas U
I10JIHAA IIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPAMOYTOJIbHBIN
napajvieJienune] U ero cpoiictea. Ilupammupaa: N-yronpHas nupamuia, rpaHd U
OCHOBaHUE MUPaMUIbI; 00KOBAs M TIOJIHASI TOBEPXHOCTH MUPAMU/IbL; TPaBUJIbHAS U
yceu€éHHas MNUpaMHaa. OJEMEHTbl NOpu3Mbl W nupamuabl. l[IpaBuibHbIE
MHOTOTPaHHUKH: MTOHATHE MPaBUIBHOTO MHOTOTPAaHHUKA; MTPAaBUIIbHASA MIPU3MA U
IIpaBUJIbHAA TNHMPAMUAA;, NPaBUJIbHASA TPEYrojbHAas NHUpAMHUAA W IIPABWIbHBIN
Terpadap; KyO. IlpeacrtaBieHue O mNpaBWIBLHBIX MHOTOTPaHHHUKAaX: OKTadIp,
noaekadip u ukocadap. CedeHust Ipu3Mbl U TMPaMHUJIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUVIOCKOCTH.  ODJIEMEHTBI CUMMETPUM B NHUPaMHUIAX, MNapaJuIeIeNue1ax,
IIPABUJIbHBIX MHOTOTPAHHUKAX.



Bbruucienne »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OUaroHaiv, YIJbl.
[1omans OOKOBOW MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH TMPSIMOUN TMPU3MBI,
IUIOIIAlb OCHOBAHUHM, TeopeMa O OOKOBOI MOBEPXHOCTH MPSMOU MPU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPaBWILHON NHUPAMUIBI,
TeopemMa O TUIomaau yced€HHor mnupamuasl. [lonstne 00 oO0béMe. OOBEM
NUpPaMUJIbl, IPU3MBI.

[lonoOuble Tema B mnpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMU
HNOBEpXHOCTEH, 00bEMaMH MOJOOHBIX TEJL.

11 KJIACC

Tesa BpameHust

HumuHapudeckas MOBEPXHOCTb, oOpa3yroiiue UAJTMHIPUYECKON
MMOBEPXHOCTH, OCh MWIMHAPUYECKOW NOBEpXHOCTH. [lWimHIOp: OCHOBaHuA U
OOKOBasi TOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMAAb OOKOBOW M MOJIHOU
MMOBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yroIMe KOHUIECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOHYC: OCHOBaHUE U BeplnHa, 0Opa3yroias
U OCh; IUIONAAb OOKOBOM W TIOJHOW TOBEPXHOCTU. YCEUEHHBIH KOHYC:
00pa3yrolue U BbICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

Cdhepa u map: ueHTp, paauyc, IHAMETP; IUIOMIAAb MOBEPXHOCTH CQEpHI.
BzaumMHoe pacmnosiokenue cepbl ¥ TNIOCKOCTH; KacaTellbHasl TNIOCKOCTh K cdepe;
I0MAaAbL chephl.

N300pakeHue Ten BpalleHus Ha IockocTu. Pa3BépTka nuMHapa U KOHycCa.

KoMOuHaiiuu Tenm BpalieHuss W MHOTOTPAHHMKOB. MHOTOTpPAaHHUK,
ONMCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAI B MHOTOTPaHHUK, WM TEJO
BpaIlICHUS.

[Tousitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tel. TeopeMa 00 00BEME
MPSMOYTOJBHOTO Tapaviesienunena u ciaeacTBus u3 He€. OObEM HMIMHApA,
kKoHyca. O0BEM 11apa 1 momaas chepsl.

[Togo6ubIe Tema B mpocTpadncTBe. COOTHOMICHWS MEXIY IUIONIAISIMU
MOBEPXHOCTEH, 00BEMaMHU MOT00HBIX TEJT.

Ceuennst mwmHApa (TapauieTbHO W TEPUEHAUKYISIPHO OCH), CEYCHUS
KOHyca (mapauielbHOC OCHOBAHHUIO M TPOXOJAIISE Yepe3 BEPIIMHY), CCUCHUS
mapa.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha ruiockocTH U B pocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4UCII0. Pa3noxkeHue BEKTOpa 1o TpéM HEKOMILIaHApHbIM
BekTopaMm. [lpaBwio mnapawienenunena. Pemenune 3amad, CBS3aHHBIX C
MPUMECHEHUEM TPaBWJI JCUCTBHM C BekTopamu. IlIpsiMoyrosibHasg cuctema



KoopauHar B mpoctpaHcTBe. Koopauuarel Bekrtopa. llpocreinme 3amauu B
KOOpAMHATAX. YTOJ MeXay Bekropamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.
Beruuciienue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpPAMHATHO -BEKTOPHBIN
METOJ IIPX PEUICHUHA T'€OMETPUYECKUX 3a7a4.



INTAHUPYEMBIE PE3YJIBTATDI
JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHMSI NPOTrpaMMbl y4yeOHOTO MpeaMeTa
«Maremaruka» xapakTepU3yIOTCS:

I'paiknanckoe Bocnuranme:

c(hopMHUPOBAHHOCTHIO T'PAKTAHCKOM MO3UIMH 00YUAIOIIEr0CsI KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJI€HA POCCHUWCKOro OOIIECTBA, MPEACTABICHUEM O
MaTEMATUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
npouenyp TrpaxaaHcKkoro ooOmectBa (BbIOOpPHI, ONPOCHI M Mp.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAIBHBIMM HWHCTUTYTAMH B COOTBETCTBHUH C MX
GYHKIUSMHY M HA3HAYCHUEM.

IlaTpnoTHyeckoe BoCIUTaHUE:

c(hopMUPOBAHHOCTHIO POCCUICKOM IPaKIaHCKOUM UJICHTUYHOCTH, YBAXKEHHUS K
IIPOLUIOMY M HACTOSILUEMY POCCHUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUAM POCCUNCKUX MAaTEMATUKOB U POCCHICKOM MaTEMaTUYECKOM IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTMKEHUI B JAPYrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

OCO3HaHUEM JIyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
C(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ATHUUYECKOTO TOBEACHMUS,
CBSI3aHHOTO C IPAKTUYECKUM IIPUMEHEHUEM TOCTHKEHUN HAYKU U JIEATEIbHOCTHIO
y4€HOT'0; OCO3HAHUEM JIMYHOTO BKJI3/Ia B IOCTPOEHHUE YCTOMUUBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIHOYAs 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, peLIeHUH, pacCyXIEHUN;
BOCIIPUMMYHBOCTHIO K MATEMATHYECKUM ACTIEKTAM PA3JIMYHBIX BUJOB UCKYCCTBA.

DduzuyecKoe BOCIIMTAHUE:

C(hOpMHUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTEeMaTUYeCKHE 3HaHUS B
HWHTEpEcax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a )KMU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0POBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH H

OT/bIXA, peryisipHas duznueckas aAKTUBHOCTb ); buznuecKoro
COBEPIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/10POBUTEIHHO M
NeSITETbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHMEM IIEHHOCTH TPYIOIIOOMS; HHTEPECOM K
pasmuuHbIM  chepaM  TPOPECCHOHATBHOW  JEATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW W €€ MPWIOKCHUSIMH, YMEHHEM COBEPIIaTh OCO3HAHHBIM BBIOOD
Oynymeld mpodeccun #W peaTu30BBIBaTH COOCTBCHHBIC >KU3HCHHBIC ILIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTHRIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA MPOTSXKEHUHM BCEHM KU3HHU, FOTOBHOCTBIO K AKTHUBHOMY
Y4acTHUIO B PEIICHUN MPAKTUYECKUX 3a/1a4 MaTeMaTUYeCKON HalpaBiIeHHOCTH.

JKOJIOTHYECKOEe BOCTIMTAHME:

Cc(hOPMHUPOBAHHOCTBHIO 3KOJOTUYECKON KyJIbTYpbl, MOHUMAHUEM BIHSHHUS
COIMATIbHO-?KOHOMHUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOJTHON U COIUATILHOM
Cpenbl, OCO3HaHHWEM TJIOOATBLHOTO XapakTepa JKOJOTHYECKHX MpooIieMm;
OpHEHTallMe Ha MPUMEHEHHE MAaTeMAaTUYEeCKUX 3HAHWUW [JIs pEIlleHUs 3a7ad B
o0nmacTh OKpyKarolel cpenbl, IUIAHUPOBAHUS TIOCTYIKOB W OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBUN IS OKPYKAIOLLIEH CPEbI.

LleHHOCTH HAYYHOT O MO3HAHMA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd H  OOINECTBEHHOW TMpPaKTHKH, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKd Kak c(epbl 4enoBEUeCKOW AeATeNbHOCTH, JTaloB e
pPa3BUTHUA M 3HAUMMOCTU I Pa3BUTHUSA [MBWIM3AIMH, OBJAICHUEM SI3BIKOM
MaTeMaTHUKH ¥ MaTeMaTHYeCKOW KyJIbTypOill Kak CpPEICTBOM IO3HAHHS MUPA,
TOTOBHOCTHIO OCYIIECTBJIATh MPOEKTHYIO M HCCIEAOBATEIbCKYIO ACSITEIbHOCTD
WHIUBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«Maremaruka XapaKTePHU3YIOTCS OBJIaJICHUEM YHHUBEP CaJTbHBIMU
NO3HABAM EILHBIMU ~ OClICMBUAMY,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
oelicmeusmMu, YHUBEPCAIbHLIMU Pe2YIsIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvuvie  nosmaseamenvhvle  Oelicmeus, — 0becnewusarom
Gopmuposanue 06a308bIX KOCHUMUBHBIX HNPOYECCO8 0OVUAOUUXCS  (0CBOEHUE
Memo008  NO3HAHUS — OKpYJCAlowe20  Mupa;,  NnpuMeHeHue  JI02U4ecKux,
uccned08amenbCKux onepayuil, ymeHuti pabomamsos ¢ ungopmayueii) .

ba3oBble Jloruyeckue JeCTBUS:

e BBIBIMITH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKK MaTeMaTHUECKUX
00BEKTOB, TOHSITHH, OTHOIICHUH MEXKIY IMOHATHIMH, (POPMYIHPOBATH
OTIpE/IeJICHNsT  TOHSATHH; YCTAaHABJIMBATh CYIIECTBEHHBIM IMPHU3HAK
KJaccu(uUKaluyd, OCHOBAaHUA IJii 00OOIIEHUS M CpPaBHEHUS, KPUTEPUU
IPOBOJUMOTO aHAJIN3a;

e BOCHpPHHHMATH, (OPMYJIUPOBaTh M TPEOOPA3OBBIBATH  CYXKIACHHS:
YTBEpJUTEIIbHBIE W OTpPHIATEIbHbIC, €IUHUYHBIC, YacTHbIE U OOIIKE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBS3H M
npoTuBopeunsi B (akTaxX, MAHHBIX, HAOJIOJEHUSX W YTBEPKIACHUSIX;



npeajarath  KpUTEpUU  JJIsl  BBISIBIICHUST ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPECYHIA;

e JleNaTh BBIBOJIbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNENYKTUBHBIX U
WHJYKTUBHBIX YMO3aKIIFOUCHHUI, YMO3AKIIIOUECHUI 110 aHAJIOTHH;

e TMPOBOAUTH  CAMOCTOSATEIBHO  JIOKA3aTredbCTBA  MaTEeMaTHYECKHUX
YTBEPKICHUM (IIPSIMBIE U OT MIPOTUBHOTO), BHICTPAUBaTh apryMEHTAIIUIO,
MPUBOJIUTh MPUMEPHI U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUSI U BBIBOJIbI;

e BBIOMpaTh crioco® perieHUs y4eOHOM 3amaun (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIlICHUS, BBIOMpaATh HamOoJee MOAXOASAIMI € Y4ETOM
CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUER).

ba3oBble uccienoBarebCKue 1eUCTBUA:

e HCTOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIILCKUN HHCTPYMEHT MTO3HAHUS;
dbopmynupoBaTh BONPOCHI, (UKCUPYIOLUME NPOTUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HMCKOMOE€ U  JaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UINI0, MHEHUE;

e IPOBOJUTH CaMOCTOATENBHO CIUITAHUPOBAHHBIA  DKCIIEPUMEHT,
UCCIIEIOBAaHUE M0 YCTAHOBJIEHHIO OCOOEHHOCTEH MareMaTH4yecKoro
00bEKTa, SIBJICHUSA, NPOIECCA, BBISBICHUIO 3aBUCHUMOCTEM MEXAY
00bEKTaMHU, ABJICHUSIMU, TPOLIECCAMU;

e CAMOCTOATEIHLHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOIBI 110 Pe3yJbTaTaM
NPOBEAEHHOTO HAOIOIEHUS, UCCIIEIOBaHMsI, OLICHUBATh JOCTOBEPHOCTh
MOJIyYE€HHBIX PE3YIbTaTOB, BBIBOJOB U 0000ILIECHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE PA3BUTHE IMPOIECCA, a TAKXKE BbIJBUTaTh
NPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora c undopmanueii:

e BBIABISITH JePUIMTH UHPOpMAIH, JAHHBIX, HEOOXOJUMBIX JJIsI OTBETA
Ha BONIPOC U I pELICHU 3a/auH;

e BbIOMparh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(GOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHHUS;

e CTPYKTYpUpPOBaTh HHGOPMAIIHIO, IPEICTABIATH €€ B pa3IMYHBIX (opMaXx,
WUTIOCTPUPOBAThH IpaPUuecKy;

e OIICHUBAThH Ha/IEKHOCTh uHbpopMaIlMK O  CaMOCTOSITEIILHO
c(hopMyIUpOBaHHBIM KPUTEPHUSAM.

2) Vuueepcanvnvlie KOMMYHUKAmMUHbBIE OclUcCmeUs, 00ecneyusaom

chopMUpoBaHHOCMb COYUATLHBIX HABBIKOE 00YUAIOUUXCSL.

Oo0menue:



BOCHPUHUMATh U (OPMYIUPOBATh CYXACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; ICHO, TOYHO, 'PAMOTHO BBIPAXXATh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO
XOJly pELEeHHs 3aJa4l, KOMMEHTHUPOBATh MOJIy4YEHHBIN pe3ybTar;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOIPOCHI [0 CYIIECTBY 00CYX1aeMOM TEMBI,
po0JIEMBI, pelIaeMoM 3a7a4M, BBICKa3bIBaTh UJIEH, HALICIICHHBIE HA TIOUCK
pELIECHUs; COMOCTABISAITh CBOU CYXKACHHA C CYXICHUSIMH JPYrux
YYAaCTHUKOB JUasiora, OOHAPYKMUBATh PA3JIMYUE U CXOACTBO IMO3ULMUHI; B
KOppEeKTHOH opme HopMyIMpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;
NPEACTABIATh  PE3YNbTaThl  PEIICHUS  3a7aud,  OSKCIEPHUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI C YUETOM 3aJ]1ay MPE3EHTAIMK U 0COOEHHOCTEN ayJUTOPHH.

CoTrpynHu4ecTBo:

3)

MOHMMATh U  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOWM U
UHJMBUIYATbHOM pabOTHI IPU PEIICHUN YUEOHBIX 3a/1a4; [P UHUMATh 11€JTh
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOMU
paboThI, pacIipenemnsTh BUIbI paboT, JOTOBapUBATHCS, 00CYKIaTh MPOLIECC
U pe3yabTaT paboThl; 00001aTh MHEHUS HECKOJBKUX JIFOJICH;
y4acTBOBATh B I'PYIMIOBKIX (hopmMax paboThl (00CYXKIeHMs, 0OMEH MHEHU I,
«MO3TOBBIE IITYPMbI» W HHBIC); BBIMOJHATh CBOIO 4YacTh PabOThl U
KOODJMHUPOBATH CBOW JCUCTBUS C JPYTUMU YJICHAMH KOMAaHJIbI;
OIIEHMBATh Kau€CTBO CBOErO BKJaJa B OOMIMU MPOIYKT MO KPUTEPUSIM,
c(hopMynMpOBaHHBIM Y4aCTHUKAMH B3aUMOJICHCTBUSI.

YHuusepcanonuvie  pecynamuenvie  Oeiicméus,  obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOS TUYHOCIUL .
Camoopranuzanus:

COCTABJISITh TUIAH, AITOPUTM PEIICHHS 33/1a4, BLIOUpaTh CTI0cO0 pereHus
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHNUH ¢ YIETOM HOBOU
uH(pOpMaIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU I[IO3HABATEIbHOW pedrekcun Kak OCO3HaHUs
COBEpIIIAeMbIX JIEHCTBUIA M MBICIUTEIBLHBIX MIPOIIECCOB, UX PE3YJILTATOR,;
BIIAJICTh CIOCOOAMU CaMOTMPOBEPKH, CaMOKOHTPOJS TIpollecca u
pe3ynbTara pemuicHus MaTeMaTHIeCKON 3a/1aun;

NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TMPHU PEHICHUU
3a/1a4yd, BHOCHTb KOPPEKTHBBI B JEATEIHHOCTHh HAa OCHOBE HOBBIX
00CTOSTENLCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OLECHUBATb COOTBETCTBUE pe3yjibTara LEIM U YCJIOBUSIM, OOBSACHSITH
IIPUYMHBI JOCTIKEHUS WM HENOCTHKCHUS PE3YyJIbTaTOB JAEATEIbHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPSAMas, TUIOCKOCTb.

IIpruMeHATh aKCMOMBI CTEPEOMETPUM M CJEACTBUS U3 HUX IPU PELICHUU
TCOMETPUYCSCKHX 3aJ1a4.

OnepurpoBarh NOHATUAMU: NAPAIUIEIBHOCTD U EPIEHIUKYIIPHOCTh PSMBIX
Y TUNIOCKOCTEM.

KnaccuduimpoBars B3auMHOE pPAcTOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATHSAMU: ABYTPAHHBIA YTOJ, TPaHH JBYTPAHHOTO YTJIa,
pedpo IBYrpaHHOIO YTJia; JMHEHHBIN YroJl ABYTPAHHOTO YIJIa; TPaJyCcHas Mepa
JBYTPAHHOTO YTJIA.

OnepupoBaTh TOHATUSMH: MHOTOTPAHHHK, BBITYKIBIA W HEBBITYKJIBIH
MHOTOT'PAHHUK, JJIEMEHThI MHOTOTPAaHHHKA, MPABUILHBI MHOTOTPaHHUK.

Pacro3HaBate OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MMMpaMua; MpU3Ma,
NPSIMOYTOJILHBIN MapaJUICNICITHIIC, KYO).

KnaccudummpoBars  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBAaHUSA [
KIaccuuKanmuy  (BBIMYKJIBIE W HEBBIMYKJIBIC MHOTOTPAHHUKH; IPaBUIbLHBIC
MHOTOT'PAHHUKHU; TIPSIMBIC U HAKJIOHHBIC TIPU3MBI, TAPAJIICIICITUITCIIBI).

OmnepupoBaTh NOHATHAMU: CEKYIAs IIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB.

OOBACHATH MPUHITUIIBI IOCTPOCHUS CEUCHUH, UCTIOIB3YSI METOJI CJICIOB.

CtpouTh Ce4YeHHS MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEeXKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmare 3a7aun Ha HaX0XKACHUE TEOMETPUIECKHUX BEIUYMH MO0 0Opa3liam win
arOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTUYECKUE METOIbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEMATUYCCKUX 3a/1a4 HAa BBIYHMCIICHUE PACCTOSHUN MEKIY JBYMSI
TOYKaMH, OT TOYKH JO TPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS TTPSIMBIMHU.

Pemate 3agaun Ha HaX0XKACHUE TEOMETPUIECKHUX BEIMYWH 10 0Opa3iiam win
ATOpUTMaM, TIPUMEHSS W3BECTHBIC AHATMTHYSCKHE METOIbI IIPU PEIICHUU
CTAHJAPTHBIX MaTEMAaTUYCCKUX 3a7ad Ha BBIYKCICHHE YIJIOB  MEKIY
CKpPCIMBAIOIIUMHCS TPSAMBIMH, MEXKIYy TPSAMOA W TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bberaucasite 005EMBI U IUIOIMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupaMuaa) ¢ TOpuMeHeHneM (OpMyJ; BBIUHMCIATH COOTHOIICHUS MEXKIY
TUIOIIAASIMU TOBEPXHOCTEN, 00bEMaMU MOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHSATUAMHU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPUU; LIEHTP, OCh U TNIOCKOCTh CUMMETPUHU (DUTYPHI.

N3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpax, MPEACTaBICHHYIO Ha YepTeKax U
pUCYHKaX.

[lpumensTh TeoMeTpuueckue (GakThl JJIsI PEIICHUS CTEPEOMETPUICCKUX
3a/a4, IpeInoJiaralolyX HECKOJIbKO IaroB PEIIeHus, €CJIU YCIOBUS PUMEHEHUS
3a71aHbl B ABHOU (popme.

[IpuMeHsaATh TpOCTEHIlIME TMPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoUTh MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HU, PACIO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TIOJy4EHHBbIC 3HAHUA Ha MPAKTUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM M TIPUMEHATh W3YUYCHHBIC TOHITUS B MPOIIECCE MOMCKA PEIICHUS
MaTreMaTH4ecKu CHOPMYIMPOBAHHON TIPOOJIEMbI, MOJEIUPOBATH pPeabHbIC
CUTyallUM Ha fA3bIKE TEOMETPUHU, HCCIEN0BaTh IMOCTPOCHHBIC MOJEIU C
UCII0JIb30BaHUEM IF'€OMETPUYECKUX MMOHITUI 1 TEOpEM, arlrapara ajareOpbl; peuarhb
MPaKTUYECKHUE 3a/1a4U, CBSI3aHHBIC C HAXOKICHUEM T€OMETPUUECKUX BEIHMUMH.

11 KJIACC

OnepupoBaTh TOHATUSAMH: IWIMHAPUYCCKAs IOBEPXHOCTH, 0Opa3yroIme
MWIMHAPUICCKOW  MOBEPXHOCTH,  IMFJIMHAP, KOHUYECKas  ITOBEPXHOCTD,
oOpa3yronme KOHHIECKOU MMOBEPXHOCTH, KOHYC; chepruecKas TOBEPXHOCTD.

Pacnio3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI TTOTYYEHUS TEJ BPAIICHHUS.

KnaccuduimmpoBaTs B3auMHOE pacmioyiokeHre cepbl U MIIOCKOCTH.

OrnepupoBaTh NOHATUSAMU: MAPOBOI CErMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CErMEHTA; IIapOBOM CJIOW, OCHOBAHWE IMIAPOBOTO CJIOS, BEICOTA IIIAPOBOTO CJIOS;
IApOBOU CEKTOP.

Bbrauciasite 00BEMBI M IUIOMIAAX  IOBEPXHOCTEH TN  BpaIlCHUA,
TEOMETPUYECKUX TeJ C TpUMEHeHneM (popMyIL.

OnepupoBaTh IOHATHUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
OTMHMCaHHBIA OKO0JIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TeEJO
BpaIlcHUsI.

BbIYUCISITE COOTHOIICHUSI MEXKIY IUIOIIAIIMH TIOBEPXHOCTEH U 00bEMaMHU
MOT00HBIX TE.



N3o0paxkaTh u3zydaemble (GUIYpbl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInoyIHATE (BBIHOCHBIE) INIOCKHUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUs TeJl BpAIICHHUS.

W3Bnekatb, WHTEPOPETUPOBATH U MPeoOpa3oBbIBaTH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX, MPEACTABICHHYIO Ha YEPTEXKaAX U
pPHCYHKax.

OnepupoBarbh NOHATHEM BEKTOP B POCTPAHCTBE.

BBITTONHATE JEUCTBUS CJIOKEHHMSI BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHO’KEHUSI BEKTOPA HA YUCJO, O0BACHATh, KAKUMH CBOWCTBAMH OHU 00J1aJat0T.

[IpuMeHATh NpaBUJIO NapaJUIeICIHUIEIA.

OneprpoBarh NOHATUAMMU: IEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEKIY
BEKTOPAMHU, CKAIIPHOE IPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

HaxonuTte cymMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YUCJIIO, YTOJI MEKIY
BEKTOpAaMH, CKaIPHOE IPOM3BENCHHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensiTb reoMerpuueckue QaxkTbl i PELICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIararoX HECKOJIBKO IAr0B PEIIEHUs, €CJIM YCIOBUS IPUMEHEHUS
3aJlaHbl B AIBHOU (hopme.

Pemate mpocTeiime reoMeTpudecKue 3aqaud Ha NPUMEHEHUE BEKTOPHO -
KOOPJAMHATHOTO METOJA.

Pemlate 3amaum Ha J10Ka3areabCTBO MATEMAaTHYECKUX OTHOILIEHUH U
HAX0/I€HHE T€OMETPUYECKUX BEIMYUH 10 00pa3iiaM Uil alrOpuT™MaM, MpuUMeHss
WU3BECTHBIE METO/bI ITPY PELICHUH CTaHIAPTHBIX MAaTEMaTHYECKUX 3a]1a4.

IIppuMeHsATh MpOCTEHIIME MPOTPAMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPH PELICHUU CTEPEOMETPUUECKHX 3a/1a4.

IIprBOAUTHE NIpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTENM B IIPUPOJE U
YKU3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TOJy4EHHbIE 3HAHWA Ha MPAKTUKE: aHAJIU3UPOBATh PEATbHBIE
CUTyallUM W TPUMEHSTh H3YYEHHBIE MOHATUS B MPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecKu CQOpPMYITUPOBAHHONW TPOOJIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha fA3bIKE TE€OMETPUHU, HCCIEN0BaThb ITOCTPOCHHBIE MOJEIN C
UCII0JIb30BaHUEM FEOMETPUYECKUX MOHITHI U TEOPEM, ammnapara anreOpbl; pemarh
[IPAKTUYECKUE 3a/1a41, CBSI3aHHBIE C HAXO0XKIECHUEM I€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunuyecTBo yacos
Ne HaumeHoBaHMe pa3ieioB U TeM JueKkTpoHHBIe (LU poBHIE)
KonTpoJibHbie
n/n NPOorpamMmbl Bcero o0pa3oBaTeJibHbIE peCypchl
patdoThI
1 BBezneHHE B CTEPEOMETPHUIO 10 https://resh.edu.ru/subject/17/10/
2 Hpamere i mtockocTh B HpOCTpaHCTBe'V 12 1 https://resh.edu.ru/subject/17/10/
[TapannensHOCTh NPSAMBIX U NIJIOCKOCTEN
IT
3 P HeHHmfyMp HOCTD TIPAMBIX H 12 https://resh.edu.ru/subject/17/10/
MJI0CKOCTEH
4 VY1ibl MEXAy NPSAMBIMU U IJIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/17/10/
5) MHororpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: CEUECHMS, pACCTOSHUS U YTIIBI 4 1 https://resh.edu.ru/subject/17/10/
OBLIEE KOJIMYECTBO YACOB IIO [IPOTPAMME 68 )



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

HanMeHoBaHue pa3ieJioB U TeM

KoanyecTrBo yacos

JuieKTpoHHBbIE (LU poBHIE)

Ne i/ KonTpoabHbie

MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE pPeCcypchbl
padoThI

Tena BpameHus 12 1 https://resh.edu.ru/subject/17/11/
OOBEMEI TET 5 1 https://resh.edu.ru/subject/17/11/
BekTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 0 https://resh.edu.ru/subject/17/11/
Hostoperine, 0606meHHve’ 7 1 https://resh.edu.ru/subject/17/11/
CUCTEMAaTH3aIUs 3HAHU

OBUIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 3



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/




IHHOYPOYHOE INTAHUPOBAHHUE
10 KIIACC

Ne i/

Tema ypoka

KoanyecrBo yacoB

Bcero

KonTpoJibHbie
patdoThI

DJIeKTPOHHBIE LM () pOBbIE
o0pa3oBaTe bHbIE peCypChl

OCHOBHBIE TOHATUS CTEPEOMETPUN: TOUKA,
npsMasi, TUIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n3o0paxeHus Ha pUCYHKaX:
N300pakeHH s IIOCKOCTEH, MapaIeIbHbIX
NPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

https://resh.edu.ru/subject/17/10/

Tlonsrus: MEPECCKAOMIMECCA TTIIOCKOCTH,
IepeceKarommecd npsaMas 1 JIOCKOCTb

https://resh.edu.ru/subject/17/10/

Tonsrus: MEpCCCKAOMIMCCA TIIIOCKOCTH,
MECPECCKAOIMECA IIpsAMas U IIJIOCKOCTb

https://resh.edu.ru/subject/17/10/

3HaKOMCTBO C MHOTOI'paHHUKAMU,
I/1306pa}KeHI/Ie MHOI'OI'paHHHWKOB Ha
PUCYHKaX, Ha MPOCKOUOHHBIX YEPTECIKaAX

https://resh.edu.ru/subject/17/10/

HauanbHble cBefeHNs 0 Ky0e U MUpaMu/ie,
uX pazBEpTkU U Mojenu. CeueHus
MHOT'OTPaHHHUKOB

https://resh.edu.ru/subject/17/10/

HauaneHbie cBeieHus 0 KyOe U MUpaMU/e,
UX pa3BEpTkU U Mojenu. CeueHus
MHOTOTPaHHHMKOB

https://resh.edu.ru/subject/17/10/

ITonsatre 00 akCHOMAaTUYECKOM MMOCTPOCHUHA
CTCPCOMCTPUU: AKCUOMBI CTEPCOMCTPHUHN U
CICACTBHUA U3 HUX

https://resh.edu.ru/subject/17/10/

[NonsATHE 00 AKCHOMATHYECKOM TTOCTPOCHHH

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTCPCOMCTPUU: aKCUOMBI CTCPCOMCTPUU U
CICACTBHA U3 HUX

[TousTre 00 aKCMOMATUYECKOM IMOCTPOCHUU

9 CTEpEOMETPHU: aKCUOMBI CTEPEOMETPUU U https://resh.edu.ru/subject/17/10/
CIICZICTBHSI U3 HUX
IlonsATHE 00 aKCHOMATUUYECKOM MOCTPOEHHUU

10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U https://resh.edu.ru/subject/17/10/
CJICZICTBUSI U3 HUX
B3anMmHoOe pacrnonokeHue npsiMbIX B

11 MPOCTPAHCTBE: MEPECEKAIOIIMECH, https://resh.edu.ru/subject/17/10/
napajiesIbHble U CKpEIMBAIOIMecs MpsMble
[NapanienbHOCTh IPSIMBIX M IJIOCKOCTEH B

12 MIPOCTPAHETRE: TAPIIICILIBIE HPVLIC & https://resh.edu.ru/subject/17/10/
IPOCTPAHCTBE; MapaIEIbHOCTh TPEX
I PSIMBIX
[NapamnensHOCTh IPSAMBIX U INIOCKOCTEU B

13 npoctpanctse: [lapamiensHOCTh PAMOI U https://resh.edu.ru/subject/17/10/
MJIOCKOCTH

14 VY1ibl ¢ coHaNpaBJIEHHBIMU CTOPOHAMU https://resh.edu.ru/subject/17/10/

15 Yron Mexay NpsMBIMU B IIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/

16 Yros Mexay NpsIMbIMU B IPOCTPAaHCTBE https://resh.edu.ru/subject/17/10/

17 Hapannexsiocts nuockocTei: https://resh.edu.ru/subject/17/10/
napaiesbHble MI0CKOCTH

18 CBoiicTBa MapajliesbHbIX MIOCKOCTEN https://resh.edu.ru/subject/17/10/
[pocreiinme mpocTpaHCTBEHHBIE QUTYPHI

19 Ha IJIOCKOCTHU: TETPa’Ip, KyO, https://resh.edu.ru/subject/17/10/
napaJiesienumnes

20 [TocTpoenue ceueHunit https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

21 Iloctpoenune ceuenuit https://resh.edu.ru/subject/17/10/
KontponbsHas pabora o teme "Tlpsmbie 1

22 IJIOCKOCTH B MIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U TIOCKOCTEN"
[lepnieH IUKyAAPHOCTD MPSIMOU U

23 TTIOCKOCTH: TICPIICHANKYIIAPHBIC TIPSMBIC B
IPOCTPAHCTBE
[Ipsimble mapajuienbHbIE U

24 MEePIEHANKYISIPHBIE K TIOCKOCTH

o5 [Ipsimble mapajuienbHbIE U
MEePIEeHANKYISIPHBIE K TIOCKOCTH

26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSAMON U
IIJIOCKOCTH

97 [Ipu3Hak neprneHauKyJISIpHOCTH MPSAMOM U
MJIOCKOCTH

28 Teopema 0 mpsMON NEPIEH AUKYISAPHOU
MJIOCKOCTH

29 Teopema o mpsiMoil IepreHAUKYAIPHON
MJIOCKOCTH

30 Teopema o mpsiMOM MEepHEHANKYISIPHON
IIJIOCKOCTH
[leprieHiuKymslp ¥ HAKITOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE OT
HPAMOH 10 INIOCKOCTH
[leprieHiuKymslp 1 HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH 10 MJIOCKOCTH, PACCTOSIHUE OT
NPSMOU J10 TNIOCKOCTH

33 [leprieHuKymslp ¥ HAKITOHHBIE: PACCTOSIHIE



https://resh.edu.ru/subject/17/10/

OT TOYKHU 10 IMJIOCKOCTHU, PACCTOSIHUC OT
HpHMOﬁ J0 IIIIOCKOCTHU

HepHeHI[I/IKy.HSIp 1 HAKIIOHHBIC: pACCTOAHUC

34 OT TOYKHU JI0 IJIOCKOCTHU, PACCTOSIHUE OT
MPAMOM 10 INIOCKOCTH

35 VYIiibl B IpOCTPAHCTBE: YrOJd MEXIY NMPSAMON
Y TIJIOCKOCTBIO

36 JIBYrpaHHBIN yroJ, TMHEWHBIN yroji
JBYTPaHHOTO yIia

37 JIBYrpaHHBIN yros, JTMHEWHBIN yroj
JBYIPaHHOIO yIia

38 [lepieH IUKyIAPHOCTH IUIOCKOCTEN: IIPU3HAK
MEPIEHJUKYIIPHOCTH JBYX IJIOCKOCTEN

39 [leprieH IUKyISIpHOCTD IUIOCKOCTEMN: MPU3HAK
HEepPIEeH UKYISAPHOCTU JBYX IJIOCKOCTEH

40 [leprieH IUKyISIpPHOCTD MIIOCKOCTEMN: MPU3HAK
HEepIEeH JUKYIAPHOCTU JBYX IIOCKOCTEH

41 Teopema o Tpéx mepreHuKymspax

42 Teopema o Tpéx nepneHIuKymspax

43 Teopema o TpEX meprieH UKyIIpax
Kontponbnas pabora no remam

44 "TleprieH IMKYISIPHOCTD MPSIMBIX U
njockocTer" n "YIiel MeXy NpsIMbIMUA U
MJI0CKOCTSIMU "
[loHsATHE MHOTOrpaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKIIbIE U

HEBBITYKIIbIE MHOTOIPAHHUKH; pa3BEPTKa
MHOTOIPaHHHKA




46

[Ipusma: N-yroapHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBI; NIpsIMasi U HAaKJIOHHAs
MpU3Mbl; OOKOBasl ¥ MOJIHAs IOBEPXHOCTh
IPU3MBI

47

[Tapaymenenunen, npsAMOYTroJbHbIN
MapaJIJIeNICIIUIIEN U €TO CBOMCTBA

48

[Impamuia: N-yrosibHasi mUpaMua, FpaHu U
OCHOBAHUE MUPaMU/Ibl; 00KOBast M TOJTHAs
IIOBEPXHOCTb ITUPAMHUIBL; IIPABUIIbHAS U
yceu€HHas UpamuIa

49

[paBunbHBIE MHOTOTPAHHUKH: TIOHATHE
PaBUIILHOTO MHOTOTPAHHUKA; TTPaBUIIbHAS
MpU3Ma U paBUIIbHAS TUPAMU/IA,
IPaBHJIbHAS TPEYTOJIbHAS THPAMHUJIA U
MPaBUJIBHBIN TETPadAp; Kyo

50

[IpencraBiieHure o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadJp, JOJACKa AP U
HUKOCA3IP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUSI
OTHOCHUTEJIBHO TOYKH, IIPSIMOM, IIJIOCKOCTH.
DJIeMEHTBI CAMMETPUH B TUPAMUIAX,
rapajuiesienunenax, NpaBUIbHbBIX
MHOTOIpaHHUKaX

52

Brruncienune piieMeHTOB MHOTI'OT'PaHHUKOB!:
pE€Opa, TuaroHau, yribl

53

[Inomane 60KOBOI MOBEPXHOCTH U MOJIHOM
IIOBEPXHOCTHU MPSIMOI ITPU3MBI, ILIOIIAIb
OCHOBaHMH, TeOpeMa 0 OOKOBOM
ITOBEPXHOCTH IIPSAMOU IIPU3MBI




[Tnomaap 60KOBON MOBEPXHOCTH U
IOBEPXHOCTHU NPAaBUJIBHON TUPAMHUIBI,

>4 TeopeMa O TUTOIIA OOKOBOW MOBEPXHOCTH 1
YCEUEHHOM MUPaMUIbI
55 KontponbHas pabora o reme 1
"MuororpanHukn"
56 [onsaTne 06 00BEMe 1
o7 O06bEM nupamMu bl 1
58 OO0BEM mupamMu bl 1
59 OO0BEM UpamMu bl 1
60 O0béM upamMuIbI 1
61 O0BEM TPU3MBI 1
62 OO0BEM TPU3MBI 1
63 OO0BEM TPU3MBI 1
64 KontponbsHas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenue, 06001ICHNE CHCTEMATH3AIHS
65 3HaHui. [loctpoeHne ceueHui B 1
MHOTOTPaHHHKE
[ToBTOpeHue, 0600IIeHNE cuCTeMaTH3aIlUs
3HaHUW. BelunclieHnEe pacCTOSHUIM: MEXTY
66 JBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOHi, OT 1
TOYKH JI0 TIOCKOCTH, MEKIY
CKpEIMBAIOIMMUCS TPIMBIMU
67 HroroBast KoHTposibHas paboTa 1
[ToBTOpeHnue, 06001ICHNE CHCTEMATH3ALIMS
68 3HaHUH. Beluncienue yrios: MexIy 1

CKpCIMBAIOUMUCA MIPAMBIMHU, MEXKY




HpﬂMOfI U IIJIOCKOCTBIO, IBYIPAHHBIX YITIOB,
YIIJIOB MEXKAY IJIOCKOCTIMHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KoanyecTrBo yacos

Bcero

KonTpoabHbie
padoThI

DJIeKTPOHHBbIE () POBbIE
o0pa3oBaTe/bHbIE PeCypChI

Cdepa u map: HeHTp, paguyc, AMaMeTp;
IIJIOIAIb TOBEPXHOCTHU CEepBI

https://resh.edu.ru/subject/17/11/

BzaumMHoe pacnionoxenue cdepsl u
MIJIOCKOCTH; KacaTeabHas MI0CKOCTh K

cepe; mIonpab chepsbl

https://resh.edu.ru/subject/17/11/

N3obpaxenue cheps, mapa Ha
rockoctu. CeyeHus mapa

https://resh.edu.ru/subject/17/11/

[unuHapuyeckas MOBEPXHOCTD,
o0pazyronme HUIUHIPUYECKOM
ITOBEPXHOCTH, OCh LIHMJINHAPUIECKON
ITOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

[ummHIp: ocHOBaHUS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 oCh;

IJI0IIA1b OOKOBOM M MOJIHOU MOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

N3o0paskeHne MUINHAPA HA TNIOCKOCTH.

Pa3péprka nnnuaapa. CedeHus UIUHIpa

(TMJIOCKOCTBIO, MapaljieIbHON NiTn
MEepHEeHUKYIIIPHOU OCH IIUIMHPA)

https://resh.edu.ru/subject/17/11/

Konunyeckast moBepXHOCTh, 0Opa3yronme

KOHHYECKOM IMOBCPXHOCTH, OCh U BEPIIMHA

KOHMYECKON MTOBEPXHOCTHU

https://resh.edu.ru/subject/17/11/

Konyc: ocHOBaHMe 1 BepMHA,
o0pa3yromas ¥ 0Ch; IJIOIIA b OOKOBOH U

https://resh.edu.ru/subject/17/11/



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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IMOJIHOMI IMOBCPXHOCTHU

VYceu€HHBIN KOHYC: 00pasylonme u

9 BBICOTA; OCHOBAHMA U OOKOBas https://resh.edu.ru/subject/17/11/
MOBEPXHOCTh
N3o0paxkeHre KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (ITOCKOCTEIO, MapalIeIbHON OCHOBAHUIO, https://resh.edu.ru/subject/17/11/
U TIIIOCKOCTBIO, MIPOXOISIIEH uepes
BEPILMHY)
11 KomOuranus Tex Bpateris https://resh.edu.ru/subject/17/11/
MHOTOTPaHHHUKOB
Kontponbsnas pabora o teme " Tena
12 BpameHus"
13 [lousitue 06 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB TeI
14 OO0BEM uMHApa, KOHYCa
15 O0BEM mapa 1 oL chepsl
[logoOHbIe Tena B MPOCTPAHCTBE.
16 CooTHOLIEHUS MEXTy TIIOLAASIMU
MMOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI
KoutponpsHas pabora no temam '"Tena
17 Bpamierus" u "O0beMbl Ten"
18 BekTop Ha IJIOCKOCTH M B TPOCTPAHCTBE
19 CrokeHHEe ¥ BEIYUTAHHE BEKTOPOB
20 YMHOXEHHE BEKTOpa Ha YU CIIO0
Pasnosxenue Bekropa o Tpém
21 HEKOMILJIaHAPHBIM BekropaM. IIpaBuio

mapauiejacnuimneaa



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

22

Pemenne 3amay, CBA3aHHBIX €
MPUMEHEHHEM MTPABUJI IEUCTBUI C
BEKTOpaMu

23

[IpssimoyrospHast cucTeMa KOOpAWHAT B
npoctpancTBe. KoopauHaTel BekTopa.
IIpocreiinme 3a1aun B KOOpAXHATAX

24

VYron mexnay Bekropamu. CKaJasipHOE
MPOU3BEICHUE BEKTOPOB

25

Beruncrnenue yriioB Mexay npsiMbIMU U
IJIOCKOCTSAMU

26

KoopauHaTtHO-BEKTOPHBIN METOA NTPU
pELICHUH TCOMETPUYECKUX 3a1a4

27

KonTponbHas padora no teme O60061eHue
1o TemMe"BeKTopbl U KOOpJMHATHI B
npocrpaHcTse"

28

[ToBTOpEeHME, 0600IICHIE 1
cucremMarui3lanus saanuii. OCHOBHBIE

burypsl, GaxTel, TEOPEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpenue, o6o0IIeHNE U
cucreMaTu3anusg 3adHnii. OCHOBHEIE

Gurypbl, GaxKTel, TEOPEMBI Kypca
MJIAaHUMETPUH

30

[ToBTOpenue, 0600IICHNE U
cucTeMaTH3allys 3HaHW|. 3a1aun
[UTAHUMETPUH M METOIbI X PEIICHHUS

31

[ToBTOpenue, o6o0IIeHNE U
CHCTEMATH3alli 3HaHWH. 3anaun




IJIAHUMCETPHUH U MCTOABI UX PCHICHU A

[ToBTOpeHue, 0600IICHNE U
cucremaTu3anus 3HaHui. OCHOBHbIE

32 durypsl, GakThl, TEOPEMBI Kypca 1
CTepEOMETPHU
33 HtoroBast KOHTpOJIbHAS paboTa 1
34 [ToBTOpEeHME, 0000IICHNE 1 1
CUCTeMAaTH3aIHs 3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

» Matemaruka. ['eomerpus, 10 kmacc/ Mepamsik A.I'., HomuposBckmii /1. A.,
[Tononckuii B.B., SAxup M.C.; non penaxuueit [logonsckoro B.E., O0miectBo ¢
OT'paHUYE€HHOM OTBETCTBEHHOCTHIO M3 natenbckuii ienTp « BEHTAHA-T'PAD»;
AxtmronepHoe o61iecTBo «M3narensctBo «IIpocBemienuey

» Maremaruka. ['eometpust, 11 kmace/ Mepamsik A.T'., Homuposckmii /. A.,
[Tononckuii B.b., SAxup M.C.; non penaxuueit [logonsckoro B.E., O0mecTBo ¢
OTpaHUYEHHOU 0TBETCTBEHHOCTHIO M3 narenbckuii nentp « BEHTAHA-I'P A®y;
AxunoHnepHoe o0mecTBo «M3narensctBo «IIpocBerenne»

» Maremaruka: airedpa M Hadajga MaTeMaTHIeCKOTO aHaIn3a, TeOMETPHSI.
['eomerpus, 10-11 xknaccesl/ Atanacsu JI.C., byty3oB B.®., Kanomues C.b. u

npyrue, AkimonepHoe o6miectBo «M3aarensctBo «IIpocserienuey

METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

https:/file.11klasov.net/11-klass/

AP POBBIE OGPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru/
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