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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS JJIs
obywatonmxcss 10 —11 kimaccoB pa3pabotaHa Ha ocHoBe DenepalbHOIrO
roCyIapCTBEHHOIO 00Pa30BATENILHOTO CTAHAAPTA CPEIHEr0 001Iero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBAHUN, MPEABABISAEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, W TPAAUIUNH POCCUUCKOTO 0O0pa3oBaHMUS.
Peanuzanus nporpaMmmel o0ecrieuuBaeT OBIaICHUE KIFOYUEBBIMU KOMIIETEHIIUSIM U,
COCTaBJSIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUsL U HEMPEPBIBHOTO 0O0pa3zoBaHMs,
LEJIOCTHOCTh OOIIEKYJILTYPHOTO, JIMYHOCTHOTO M TO3HABaTEIbHOTO Pa3BUTHS
JMYHOCTHU 00YUAIOIIUXCS.

HEJIN U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUHM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHusi OOyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METAlPEIMETHBIX W
NPEIMETHBIX PEe3yIbTaTOB OOYYCHHS T'€OMETPHUU B HaIpPaBJICHUW JHYHOCTHOTO
pa3BuTHS oOydaroumxcs, (GopMUpOBaHUS (QYHKIMOHAILHOM MaTeMaThuyecKou
TPaAMOTHOCTH, U3y4YEHUS APYTUX y4eOHBIX TUCIHIUINH. Pa3BuTre y oOyJaronmxcs
NPaBWIBHBIX TIPEACTABIICHUH O CYIIHOCTH W MPOMCXOXKICHUH I'€OMETPUUISCKHX
a0CTpakIuii, COOTHONICHUH PEATbHOTO WM WJACATHHOIO, XapaKTepe OTPAKCHUS
MaTeéMaTUYE€CKOM HAYKOM SIBJIEHMM M TMPOUECCOB PEAIBHOTO MHpPa, MECTE
T'€OMETPHUH B CHCTEME HayK M POJIM MaTeMaTHIeCKOTO MOJISIIMPOBAHNS B HAYYHOM
MIO3HAHWH M B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYIHOTO MUPOBO33PEHUS
yUal@Xxcsl, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJMMBIX ISl aJalTalid B
COBPEMEHHOM OOIIIeCTBE.

['eomeTpust sABISIETCS OMHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEITHETO
obmero oOpa3oBaHUsA, TaK Kak OOECIEYMBAET BO3MOXKHOCTh H3yYCHHS Kak
JTUCILIUTIINH €CTECTBEHHO-HAyYHOW HAPaBIEHHOCTH, TaK M TYMaHUTapHOM.

Jlorndyeckoe wMmbIuieHHE, (GOpMHpPYEMOE TMPU H3YIECHUH OOYJarOIUMUCS
MOHATUHHBIX OCHOB F€OMETPHH U TIOCTPOCHUH IISTTOYKH JIOTHUECKUX YTBEPKICHUIN
B XOJIC PEIICHUS T'€OMETPUYSCKHMX 3aJad, YMECHHE BBIJIBUTATh M OINPOBEPraTh
TUTIOTE3bl HEMOCPEACTBEHHO MCTIOJB3YIOTCS MIPU PELICHUU 3a/1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00J1aCTAX JeATENbHOCTH 4YenoBeka. OpHeHTalusi 4eJoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIMaIbHOTO OBITHSA, (Gopma
OTPXEHUSI OKPYKAIOIIEro MHUpPA, YCIOBHE YCIEIIHOTO TMO3HAHUA U aKTUBHOTO
npeoOpazoBanusi JAeUCTBUTENHHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEAUHSET pa3Hble BUABI y4eOHOW M TPYAOBOM NEATEIHLHOCTH,
SBIISIETCS OJHUM U3 NPO(ECCHOHATBLHO BAXKHBIX KAYECTB, MO3TOMY aKTyalbHA
3amaya (OPMHUPOBAHUS Y OOYyYalOMIMXCS MPOCTPAHCTBEHHOT'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
HNOATOTOBKE K MPAKTUUECKOU AEATENLHOCTH IO MHOTUM HalPABJICHUSIM.

Llenms ocBoeHHs mporpamMbl yuyeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0O0yuyeHHss — o00mieoOpa3oBaTelbHOE U OOUIEKYJIbTYpHOE pa3BUTHE
oOydaronmmxcss  4epe3  oOecreyeHne BO3MOXKHOCTH  MPUOOpETeHHUs U
UCIIOJIb30BAaHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM W JIEUCTBUH,
creqU(pUIHBIX FTEOMETPUH, BOZMOKHOCTHU YCIIEIIHOTO IPOA0JDKEHHS 00pa30BaH U
10 CHEUUATBHOCTM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCII0JIb30BAHUEM I'€OMETPUHU.

[Iporpamma 1o reomerpuu Ha 0a30BOM YPOBHE IMpeAHA3HadeHa MJis
0Oy4aronmxcsi CPeAHEH MIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENbHBIX 3aTPyTHEHUN
Ha YPOBHE OCHOBHOTO 001iero oopazosanus. Takum ob6pa3zom, 00 yuaroriyecs 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 JalbHEWIeM BO3HUKHET HEOOXOJMMOCTb B T'€OMETPUUECKUX
3HaHUAX B IPOPECCUOHAIBLHOM 1€ATEIbHOCTH.

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

e (opMUpOBaHME TIPENCTABICHUS O TEOMETPUU KaK 4YacTd MHUPOBOMU

KYJIbTYpbl 1 OCO3HAHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMHpOBaHUE MPEACTABJIECHUS O MHOTOTPAaHHUKAX M TejlaX BpallleHUs
KaK O BaXKHEHIIMX MaTeMaTHU4eCKUX MOJIETSX, O3BOJIIONIMX OMUCHIBATh
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOILIET0 MUPA;

e (dopMupoBaHHME yMEHHsA paclo3HaBaTh Ha YepTeXaxX, MOJEIIX U B
peaTbHOM MUpPE MHOTOTPAHHUKH U T€J1a BPAIIICHNUS,

e OBJIQJICHUE METOJIAMH PELICHUS 33/1a4 Ha MOCTPOEHUS Ha U300paKEHUIX
POCTPAHCTBEHHBIX PUTYD;

e (dopMUpOBaHHE YMEHHUS OIEPUPOBATb OCHOBHBIMH TMOHATUAMH O
MHOTOTPAaHHUKAX U TeJaX BpalICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

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



e Da3dBUTHE  UHTEIUIEKTyaJIbHBIX M  TBOPYECKUX  CIHOCOOHOCTEM
oOy4Jaroumxcs, TO3HABaTeIbHOW AaKTUBHOCTH, HCCIIEIOBATEILCKUX
YMEHUW, KPUTUYHOCTH MBIIILICHUS;

e (dopMupoBaHne  (QYHKIMOHATHHOM  TPAMOTHOCTH,  PEIIEBAHTHOM
F€OMETPUU: YMEHHE pAaCMO3HAaBaThb MPOSBICHUS TE€OMETPUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEATbHBIX KU3HEHHBIX
CUTyalUsIX U NPU U3YYEHUU APYIUX YyYEOHBIX MPEIMETOB, MPOSBICHMUS
3aBHCUMOCTE M 3aKOHOMEPHOCTEH, (QOpPMYyIUpOBaTh HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUYECKUE MOIEH, TPUMEHATH OCBOCHHBI I
r€OMETPUYECKUNA amnmapar il PEleHUus MPaKTHKO-OPHEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJYYEHHbIE PE3YyJIbTAThI.

OTnMYuTEIbHOW OCOOEHHOCTBIO MPOTPaMMbl SABJISETCS BKIHOYEHHE B KypC
CTEpEOMETPUM B Hauaje €ro Hu3y4yeHus 3aJay, pelaeMblX Ha YpPOBHE
VMHTYUTUBHOTO IMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHr30BaHHast padboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JalbHENUIIEMY U3YYEHUIO MTPEIMETA.

[IpennouyteHue oTIaETCs HATJIAIHO -KOHCTPYKTUBHOMY METOY O0OyUY€EHUSs, TO
€CThb TEOPETHUUECKUE 3HAHHSI UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh MPEAMETHO -
NPaKTUUYECKON AESITeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydyalumxcs B Kypc€ CTEPEOMETPUM MPOBOJUTCA 3a CYET pEIIeHHs 3a7ady Ha
CO3/IaHM€ MPOCTPAHCTBEHHBIX OOpa3oB W 3alady Ha  ONEPUPOBAHUE
npocTpaHCcTBEHHbIMU OOpazamu. Co3aaHue oOpa3za MPOBOAUTCS C OMOPOMl Ha
HarJsiTHOCTh, a OINEpUpOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICUEHHUS OT
HarJIsiTHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOTHOTO CO/JlepIKaHusI.

OcHoBHBIE cozepkarenbHble TMHUKA Kypca «I'eomerpun» B 10—11 kiaccax:
«MHororpanHuKkny, «IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBEY, « T'ena BpaieHus»,
«BeKTophl 1 KOOPAMHATHI B IPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHU
pacrmpezensercs He TOJbKO IO COJAepKaTelbHBIM JIMHUSIM, HO W MO Trojam
00y4YeHHUs Ha ypOBHE cpeHero o01ero oopa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaramMm
OCBOEHHUSI pabodyeil TporpaMMmbl, pachpeAeaEHHbIM 10 TrojaM OOy4eHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJAJEHUE TEOMETPUYEC KUMHU
MNOHSATUSIMUA ¥ HaBBIKAMH OCYIIIECTBIISIJIOCH MOCIIEIOBATEIbHO U MOCTYNATEIbHO, C
CO0JTI0ICHUEM ITPUHITUIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYATIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYJarolMXcs, pacumpss U
yriyossis e€, 00pa3ys MpoYHbIe MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



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



COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA  CTEpeOMETpUM. Todka, TmpsAMas, IUIOCKOCTb,
npocTtpancTBo. [loHaTHe 00 akcMOMAaTHUYEeCKOM TMOCTPOEHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 HUX.

B3auMHOE pacnonokeHrne NpsIMBIX B TPOCTPAHCTBE: NEPECEKAOIIMECS,
NapajUleJIbHbIE M CKpEIIMBAMOIMEcs npsMble. [lapamielbHOCT NPSAMBIX H
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:  NapajUleJibHbIE  IUIOCKOCTH;  CBOMCTBA
napajulebHbIX IUIOCKOCcTe. [Ipoctelinmme mnpocTpaHCTBEHHbIE QUIypbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajuieienumne; MoCcTpOECHUE CEUEHUH.

[lepneHAUKYIIPHOCTD NPAMOM U INIOCKOCTU: NIEPIIEHAUKYJSIPHBIE TP SIMbIE B
IIPOCTPAHCTBE, NPSAMbIC NAPAVICIbHBIE W MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
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: PACCTOSIHUE OT TOYKHU J10 INIOCKOCTH, PACCTOSTHUE
OT TMpsAMOM  JO  IUIOCKOCTH, MpOeKHuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHIUKYJIIPHOCTh  TUIOCKOCTEW: TPU3HAK NEPHEHAUKYISAPHOCTH  JABYX
IJIOCKOCTEN. Teopema o TpEX NepIeHINKYIIApax.

MHOrorpaHHMKHU

[loHsAITHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOT'OT'PAHHUKA, BBIITYKJIbI€
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOTpaHHUKa. [ Ipu3ma: N-yronsHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; IPSMasi U HAKJIOHHAsK IPU3MbI; OOKOBas U
I10JIHAA IIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPAMOYTOJIbHBIN
napajvieJienunes U ero cBoictea. [lupamupa: N-yronpHas nupamuia, rpaHd U
OCHOBAaHUE MUPaMU/Ibl; O0KOBAs U TOJIHAS TOBEPXHOCThH MUPAMU/IbL; TpaBUIbHAS U
yceu€éHHas MNUpaMHIa. OJEMEHTbl Npu3Mbl W nupamuibl. l[IpaBuibHbIE
MHOTOTPaHHUKH: MTOHATHE MPaBUIBHOTO MHOTOTPAaHHUKA; MTPAaBUIIbHASA MIPU3MA U
NpaBWJIbHAA NHpPaMKUAa; NpaBUIbHAs TPEYroJibHas MUPaMHIA W TPaBUIbHBIN
Terpadap; KyO. llpencraBneHne O TNpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKa’ap v ukocadap. CedeHus npu3Mbl U IAPAMUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUVIOCKOCTH.  ODJIEMEHThl CHMMETPHUM B NUpamMuiax, MNapauielenuenax,
IIPABUJIbHBIX MHOTOI'PAHHUKAX.



Bbruucienne »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OUaroHaiv, YIJbl.
[1omans OOKOBOW MOBEPXHOCTH M TOJHOW TMOBEPXHOCTH TMPSIMOUN TMPU3MBI,
IUIOIIAIb OCHOBAHWH, TeopeMa O OOKOBOM IMOBEPXHOCTH MPAMOW MPHU3MBI.
[Tnomans OOKOBOI MOBEPXHOCTH U IOBEPXHOCTH NPABUILHOM MHPaMUBbI,
TeopemMa O TUIomaau yced€HHor mnupamuasl. [lonstne 00 oO0béMe. OOBEM
UPaMUJIbL, IPU3MBI.

[lonoOuble Tema B mnpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMHU ITOJOOHBIX TEN.

11 KJIACC

Tesna BpameHus

Hunmuaapuyeckas MMOBEPXHOCTb, obOpasyroiue HAIUHAPUYECKOM
MOBEPXHOCTH, OCh IIWIMHJIPUYECKOW MOBEepXHOCTH. llunmHnap: ocHoBaHus U
OOKOBasi TOBEPXHOCTh, OOpa3zywolas M OCh; IUIOMAAb OOKOBOW M MOJIHOU
NOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yrone KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOU moBepxHOCcTH. KOHyC: OCHOBaHuE U BepIlnHa, 0Opa3yromas
U OCh; IUIONAAb OOKOBOM W TIOJHOW TOBEPXHOCTU. YCEUEHHBIH KOHYC:
00pa3ymolre U BBICOTa; 0OCHOBaHMS 1 OOKOBasi IOBEPXHOCTD.

Cdepa m map: HeHTp, paguyc, AUaMeTp; IUIOIIAAL MOBEPXHOCTH C(EpPHI.
B3anmHoe pacnosioxenue cepbl U MI0CKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I0Mmaah cepsl.

N300paxenue Teq BpallleHHsl Ha TUI0CKOCTH. Pa3BépTka LMIMHIpa U KOHYyCa.

KoMOuHaiiuu Tenm BpalieHuss W MHOTOTPAHHMKOB. MHOTOTpPAaHHUK,
OTIMCaHHBIA OKOJI0 cdepbl; cdepa, BIHUCaHHAsT B MHOTOTPAHHUK, WM TEJO
BpAIlICHUS.

[Tousitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tel. TeopeMa 00 00béMe
OpsSIMOYTOJILHOTO TMapajienienunena u cieAcTtBus u3 He€. OO0bEM LMIMHIPA,
KoHyca. O0BEM I1apa U TIoIIAab Chephl.

[logo6ubie Tema B mpocTtpadcTBe. COOTHOMIEHUS MEXAY IUIOMAIASIMU
NOBEPXHOCTEHN, 00bEMaMU MO JOOHBIX TE.

Ceuenust mwimHApa (NMapajuielbHO W TEPIEHIUKYISIPHO OCH), CEUCHHS
KOHyca (MapauielbHO€ OCHOBAHMIO M MPOXOJSIIee Yepe3 BEPIINHY), CECUCHHUS
napa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha ruiockocTH U B pocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4UCIo. Pa3ioxeHne BeKTopa o TpéM HEKOMIUIaHApHBIM
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.
Beruunciienue yriioB Mexay NpsiMbIMU U INIOCKOCTAMU. KOOpAWHATHO -BEKTO PHBIN
METOJ IIPH PELICHNN I'€OMETPUYECKUX 3a/1a4.



INTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHMSI NPOTrpaMMbl y4yeOHOTO MpeaMeTa
«Maremaruka» xapakTepU3yIOTCS:

I'pasknanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO T'PAKITAHCKOM MTO3UIMH 00YHAIOIIETr 0CsI KaKk aKTUBHOT O
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
(GYHKIMSAMU U HA3HAYEHUEM.

IHaTpnoTHyeckoe BOCIUTAHHE:

c(hopMUPOBAHHOCTHIO POCCUICKOM IPaKIaHCKOUM UJICHTUYHOCTH, YBAXKEHHUS K
IIPOLUIOMY M HACTOSILUEMY POCCHUMCKON MaTEMATUKH, LICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHHUSM POCCUNCKHAX MAaTEMATUKOB U POCCHUICKON MAaTEMAaTUYECKOM IIKOJIbI,
K HMCIOJIb30BAHUIO ATUX JOCTMKEHUI B JAPYrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JIyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
C(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ATHUUYECKOTO TOBEACHMUS,
CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUN HAYKH U JEATEIbHOCTD FO
y4€HOT'0; 0CO3HAHMEM JINYHOTO BKJIa/1a B IOCTPOECHUE YCTOMYMBOTO Oy IYIIEro.

JcTeTHYeCcKOe BOCIIMTAHME:

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIHOYAs 3CTETHUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, peLIeHUH, pacCyXIEHUN;
BOCIIPUMMYHBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UICKYCCTBA.

Du3uYecKoe BOCIUTAHUE:

C(hOpMHUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTEeMaTUYeCKHE 3HaHUS B
HWHTEpEcax 3JJ0POBOTO U 6€30TIaCHOT0 00pa3a >KMU3HH, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUN H

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

TpynoBoe BocnuTaHue:

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
Y4acTHIO B PEIICHUH NMPAKTHUECKHX 3a7a4 MaTeMaTn4ecKO HanpaBIeHHOCTH.

JKOJIOTHYECKOe BOCTIUTAHME:

Cc(hOPMHUPOBAHHOCTBHIO SKOJOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIHMSHHUS
COIMATIbHO-?KOHOMHUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATbHO U
Cpenbl, OCO3HaHHWEM TJIOOATBLHOTO XapakTepa JKOJOTHYECKHX MpooIieMm;
OpHEHTallMe Ha MPUMEHEHHE MAaTeMAaTUYEeCKUX 3HAHWUW [JIs pEIlleHUs 3a7ad B
o0nmacTh OKpyKaroliell cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBUMN JJIs1 OKPYKArOLEH CPEbI.

LleHHOCTH HAYYHOT O MO3HAHMSI:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKd H  OOINECTBEHHOW TMpPaKTHKH, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKd Kak c(epbl 4enoBEUeCKOW AeATeNbHOCTH, JTaloB e
pa3BUTHUA M 3HAUUMOCTH I Pa3BUTHUSA LMUBWIM3AIMH, OBJAICHUEM SI3BIKOM
MaTeMaTHUKH ¥ MaTeMaTHYeCKOW KyJIbTYpOW Kak CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTHIO OCYIIECTBJIATh MPOEKTHYIO M HCCIEAOBATEIbCKYIO ACSITEIbHOCTD
WHIUBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeamerHbie pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO TMpeaMeTa
«Maremaruka XapaKTePHU3YIOTCS OBJIaJICHUECM YHHUBEP CATbHBIMHU
NO3HABAM EILHBIMU  OClICMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEP CAlb HLIMU D e2YTIIMUBHBIMU OeUCBUAMU.

1)  Vuusepcanvuvie  nosmaseamenvhvle  Oelicmeus, — 0becnewusarom
Gopmuposanue 06a306bIX KOCHUMUBHBIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUS — OKpYJCAlowe20  Mupa;,  NnpuMeHeHue  JI02U4ecKux,
uccie008ameinbCKUX onepayuil, yMeHul pabomamas ¢ ungopmayueti) .

ba3oBbleJioruyeckue 1eC TBUSL:

e BBIBIMITH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKK MaTeMaTHUECKUX
00BEKTOB, TOHATHH, OTHOIICHWHA MEXTY MOHATUSAMH, (POpPMYIHMpPOBATH
OTIpeNIeIICHNsT  TOHSATHH; YCTAaHABJIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJaccu(uUKaluyd, OCHOBAaHUA IJii 00OOIIEHUS M CpPaBHEHUS, KPUTEPUU
IPOBOIMMOT0 aHATN3;

e BOCHpPHHHMATH, (OPMYJIUPOBaTh M TPEOOPA3OBBIBATH  CYXKIACHHS:
YTBEPUTEIbHBIE W OTpHIlATEIbHbIC, €IUHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

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



npeajarath  KpUTEpUU  JJIsl  BBISIBIICHUST ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPECYHIA;

e JI€NaTh BBIBOJIbI C HCIOJIb30BAHHWEM 3aKOHOB JIOTHMKH, JAEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIOUEHUI M0 aHAIIOTUU;

e TMPOBOAUTH  CAMOCTOSATEIBHO  JIOKA3aTredbCTBA  MaTEeMaTHYECKHUX
YTBEPKICHUM (IIPSIMBIE U OT MIPOTUBHOTO), BHICTPAUBaTh apryMEHTAIIUIO,
MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI; 0OOCHOBBIBATH COOCTBEHHbIEC
CYXKJICHHSI U BBIBO/JIbI;

e BBIOMpaTh crioco® perieHUs y4eOHOM 3amaun (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIlICHUS, BBIOMpaATh HamOoJee MOAXOASAIMI € Y4ETOM
CaMOCTOSITEILHO BBIICJIEHHBIX KDUTEPUEB).

Bba3oBble ucciienoBare/ib.CKue 1€ MCTBUS:

e HCTOJIb30BaTh BOMPOCHI KaK UCCJEN0BATEIbCKUNH HHCTPYMEHT MTO3HAHUS;
dbopmynupoBaTh BONPOCHI, (UKCUPYIOLUME NPOTUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HMCKOMOE€ U  JaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO NO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOATENBHO CIUITAHUPOBAHHBIA  DKCIIEPUMEHT,
UCCIIEIOBAaHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH MAareMaThuyecKoro
00bEKTa, SIBJICHUSA, NPOIECCA, BBISBICHUIO 3aBUCHUMOCTEM MEXAY
00bEKTaMU, SIBJICHUSIMU, MIPOLIECCAMU;

e CAMOCTOATENIHLHO (POPMYIMPOBATH OOOOITICHHSI M BBIBOBI IO pE3yJIbTaTaM
NPOBEAEHHOTO HAONIOECHUS, UCCIIEI0BaHNs, OLIECHUBATh JOCTOBEP HOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJOB M 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXXHOE PA3BUTHE IMPOIECCA, a TAKXKE BbIJBUTaTh
NPEANOJI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c ungopmaumeii:

e BBIABISITH JePUIMTH UHPOpMAIH, JAHHBIX, HEOOXOJUMBIX JJIsI OTBETA
Ha BOIIPOC U JIJIs PEILICHUs 3a/1a4u;

e BbIOMparh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAITUIO
Pa3IMYHBIX BUIOB B (JOPM ITPEACTABIICHUS

e CTPYKTYpUPOBaTh HHPOPMAIIHIO, TPECTABIATE €€ B pa3IMYHBIX (opMax,
WLTIOCTPUPOBATh I'paduuecky;

e OIICHUBAThH HaIEKHOCTD uHbpOpMAIIMM [0  CaMOCTOSITEILHO
c(hopMyIMpOBaHHBIM KPUTEPHUSIM.

2) Vuueepcanvnvlie KOMMYHUKAmMUHbBIE OclUcCmeUs, 00ecneyusaom

chopmMup o8aHHOCMb COYUANLHBIX HABLIKOB 00YYAIOUUXCSL.

Oo0menue:



BOCHPUHUMATh U (OPMYIUPOBATh CYXACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO
XOJly pELIECHUs 3a/1a4i, KOMMEHTUPOBATh IIOJIy4€HHBIN pe3yJIbTarT;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOIPOCHI [0 CYIIECTBY 00CYX1aeMOM TEMBI,
po0JIEMBbI, pelIaeMoi 3a71a4u, BbICKa3bIBaTh UJIE€U, HALICIICHHbIE HA IOMCK
pELIECHUs; COMOCTABISAITh CBOU CYXKACHHA C CYXICHUSIMH JPYrux
YYAaCTHUKOB JUasiora, OOHAPYKMUBATh PA3JIMYUE U CXOACTBO IMO3ULMUHI; B
KOPPEKTHOH popme GopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;
NOPENCTABIATh  PE3YyAbTAaThl  PEHICHUS  3aJayd,  HKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa;  CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHSI ¢ YY4ETOM 3a/1a4 MIPE3EHTAMK U 0COOEHHOCTEN ay TUTOPHH.

CoTrpynHu4ecTBo:

3)

MOHMMATh U  HWCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOWM U
WHJMBUIYaTbHOM pabOThI IPU PEIICHUN YUEOHBIX 33]1a4; MPUHUMATh 11eJTh
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOMU
paboThI, pacIipenemnsTh BUIbI paboT, JOTOBapUBATHCS, 00CYKIaTh MPOLIECC
U pe3yibTaT paboThl; 000011IaTh MHEHUS HECKOJIbKUX JTFOIEH;
y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (00CYk1eHUs1, 0OMEH MHEHHIA,
«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 y4aCTHUKAMU B3aUMO ICHCTBUS.

Yuusepcanouvie  pecynamuenvie  Oeiicmeus,  obecneyusarom

GopmuposaHrue cmMbiCI08bIX YCHMAHOBOK U HCUSHEHHBIX HABbIKOG IUYHOCIU .
Camoopranmszanus:

COCTaBJIATh IUIAH, AITOPUTM PEIICHUS 3aJa4d, BRIOUPaTh CIIOCO0 peIeHus
C Y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yIETOM HOBOH
uHGOPMAITHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU I[IO3HABATEIbHOW pedrekcun Kak OCO3HaHUs
COBEpIIIAEMbIX JIEHCTBUIA M MBICIUTEIBLHBIX MIPOIIECCOB, UX PE3YJILTATOR,;
BIIAJICTh CIOCOOAMU CaMOTMPOBEPKH, CaMOKOHTPOJS TIpollecca u
pe3ynbTara pelicHus MaTeMaTHIeCKOM 3a/1a4u;

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



e OLECHMUBAThb COOTBETCTBUE pe3yjibTara LEIM M YCIOBUSAM, OOBSICHATH
IIPUYMHBI JOCTIKEHUS WM HENOCTHKCHUS PE3YyJIbTaTOB JAEATEIbHOCTH,
HaXOJUTh OLUIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OIIBITY.

HPE/IMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSIMAS, INIOCKOCTb.

IIprMeHATh aKCMOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PELICHUU
TCOMETPHUYESCKHX 33]1a4.

OnepurpoBarh NOHATUAMU: NAPAIUIEIBHOCTD U EPIEHIUKYIIPHOCTh PSMBIX
Y TUNIOCKOCTEM.

KnaccuduimpoBars B3auMHOE pPAcTOJIOKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTRBE.

OmnepupoBaTh MOHATHSAMU: ABYTPAHHBIN YTOJ, TPaHH JBYI'PAHHOTO VIJa,
pedpo ABYrpaHHOIO YTJiia; JIMHEHHBIN YroJl ABYTPAHHOI'O YIJIa; TPaaycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh TOHATUSMH: MHOTOTPAHHHK, BBITYKIBIA W HEBBITYKJIBIH
MHOTOT'PaHHUK, JJIEMEHTBI MHOTOTPAHHUKA, TPABUILHBIN MHOTOTPaHHHK.

Pacro3HaBate OCHOBHBIE BHUABI MHOTOI'PAHHUKOB (ITUpAMHUIA; IPU3MA,
NPSIMOYTOJILHBIH MapauIeIeIUIe], Ky0).

KnaccugummpoBars  MHOTOTPDAaHHUKH,  BBIOMpas  OCHOBAaHUSA [T
KIaccuuKanuy  (BBIMYKJIBIE M HEBBIMYKJIbIC MHOTOTPAHHUKH; IPaBUIbLHBIC
MHOTOT'PaHHUKH; TIPSIMBIC U HAKIIOHHBIC TIPU3MBI, AP aJUICIICITHITCBI ).

OmnepupoBaTh NOHATHSIMH: CEKYIIast INIOCKOCTh, CEYEHHE MHOTOT'PAHHUKOB.

OO0BACHATH IPUHIIUITBI TOCTPOCHUS CEUEHUH, HCTIONB3YSI METO/T CIIC/IOB.

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

Pemate 3agaun Ha HaXOXKACHUE TEOMETPUIECKUX BETMIUH TTO0 00pasram Uin
arOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTUYECKUE METOIbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEMATUYCCKUX 3a/1a4 HAa BBIYHMCIICHUE PACCTOSHUN MEKIY JBYMSI
TOYKaMH, OT TOYKH [0 TMPSAMOW, OT TOYKH JO IIOCKOCTH, MEXKIY
CKPCIMBAIOIIIUMHUCS TIPIMBIMHU.

Pemare 3agaun Ha HaX0XKICHUE TEOMETPUISCKUX BETMIUH TT0 00pa3am Uin
ATOpUTMaM, TIPUMEHSS W3BECTHBIC AHATMTHYSCKHE METOIbI IIPU PEIICHUU
CTAHJAPTHBIX MaTEMAaTUYCCKUX 3a7ad Ha BBIYKCICHHE YIJIOB  MEKIY
CKpPCIMBAIOIIUMHUCS TPSAMBIMH, MEKIY TMPSIMOM U TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX yTJIOB.



Bberaucasite 005EMBI U IUIOIMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupaMuaa) ¢ TOpuMeHeHneM (OpMyJ; BBIUHMCIATH COOTHOIICHUS MEXKIY
TUTONIAISIMH TTOBEPXHOCTEH, 00bEMaMHU 1TOJ0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MNOHATUSIMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh M
IUIOCKOCTh CHMMETPHU; IICHTP, OCh U IFIOCKOCTh CUMMETPUH (PUTYPHI.

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

[lpumensITh TeOMeTpUYecKrue (aKThl I PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, MpeInoJiararolx HECKOJIbKO IIaroB PEIICHHUs, €CITU YCIOBUS IPUMEHECHHU S
3a/1aHbl B SIBHOU (popme.

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

[IpuBoUTh MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U
YKU3HU, pacTIO3HABATh IPOSIBJIICHNE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHsATh TIOJy4EHHBbIC 3HAHUA Ha MPAKTUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TIPUMEHSATh W3YUYCHHBIC TOHATUS B IMPOIECCE MOMCKA PEIICHUS
MaTreMaTH4ecKu CGHOPMYITUPOBAHHON TIPOOJEMbI, MOJIEIUPOBATH pPealbHbIC
CUTyallUM Ha fA3bIKE TEOMETPUHU, HCCIEN0BaTh IMOCTPOCHHBIC MOJEIU C
UCII0JIb30BAaHUEM IF'€OMETPUYECKUX MOHSITUI U TEOPEM, arllapara ajreOpbl; pemarb
MPaKTUYECKUE 3a71a4H, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUY €CKUX BEJTUIHH.

11 KJIACC

OnepupoBaTh TOHATUSAMH: IWIMHAPUYCCKAs IOBEPXHOCTH, 0Opa3yroIme
MWIMHAPUICCKOW  MOBEPXHOCTH,  IMFJIMHAP, KOHUYECKas  ITOBEPXHOCTD,
oOpa3yroIe KOHUIECKOH TOBEPXHOCTH, KOHYC; C(hepruiecKas IOBEPXHOCTD.

Pacnio3naBath Tena BpaieHus (IWIMHIP, KOHYC, cdepa U mmap).

OOBICHATH CITOCOOBI IMOJTYYCHHUS TEJ BPAIICHHUS.

KiaccudunupoBarh B3aMMHOE pacToJIOKeHHE CPephl U TII0CKOCTH.

OrnepupoBaTh MOHITHSIMHU: IIAPOBOY CErMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CErMEHTA; IIApOBOM CJIOW, OCHOBAHWE IMAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIO ;
IapOBOU CEKTOP.

Bbrauciasite 00BEMBI M IUIOMIAAX  IOBEPXHOCTEH TN  BpaIlCHUA,
TCOMETPHUYECKHX TEJI C IPUMEHEHHEM (POPMYIL.

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

BbIYUCISTE COOTHOIICHUST MEXKY TUTOIIAIIMK TIOBEPXHOCTEH U 00bEMaMHU
MO0 T0OHBIX TEJL.



N3o0paxkaTh u3zydaemble (GUIYpbl OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEpPTEKHBIX HHCTPYMEHTOB.

BbInoyIHATE (BBIHOCHBIE) INIOCKHUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS Tl BPAILICHHUS.

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

OneprpoBarb NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE JEHUCTBUS CJIOKEHHMSI BEKTOPOB, BBIUMTAHMS BEKTOPOB H
YMHOEHHUS BEKTOPA Ha YHCJIO, O0BACHSITH, KAKUMHU CBOMCTBAMU OHU 001aJat0T.

[IpuMeHATh PaBWIIO AP AJUIEIEIIUTIEAA.

OneprpoBarh NOHATUAMMU: IEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEKIY
BEKTOPAMHU, CKAIIPHOE MPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxonuTte cymMMy BEKTOPOB M ITPOU3BEICHUE BEKTOPA HA YUCJIO, YTOJI MEXKIY
BEKTOpAaMH, CKaIPHOE IPOM3BENCHHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensiTb reoMerpuueckue QaxkTbl i PELICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEAIOJIararoX HECKOJILKO I1aroB PEIICHNUs, ECJIU YCIOBUS IPUMEHECHHU S
3aJlaHbl B IBHOU (hopMme.

Pemwate mpocTeilime reoMeTpudecKkue 3agaud Ha NPUMEHEHUE BEKTOPHO -
KOOPAMHATHOT'O METOA.

Pemlate 3amaum Ha J10Ka3areabCTBO MATEMAaTHYECKUX OTHOILIEHUH U
HAXO0/I€HHE T€OMETPUYECKUX BEIMYUH 10 00pa3iiaM Ui alrOpuT™MaM, IpUMEH 51
W3BECTHBIEC METObI IIPU PEIICHUU CTaHAAPTHBIX MATEMAaTUYECKHUX 3a/1a4.

IIppuMeHsATh MpOCTEHIIME MPOTPAMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CHCTEMBI IPHU PELICHUH CTEPEOMETPHUYECKUX 3aa4.

IIpyBOAMTHE NIpUMEPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTENM B IIPUPOJE U
YKU3HU, pACTIO3HABATh IPOSBJICHNE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4EHHBbIE 3HAHWA Ha IMPAKTHUKE: aHAJTU3UPOBATh PEAJbHbIE
CUTyallUM W TPUMEHATh H3YYECHHBIE MOHITUS B MPOLECCE MOUCKA PEUICHUS
MaTeMaTU4ecKu CQOpPMYITUPOBAHHONW TPOOJIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha fA3bIKE TE€OMETPUHU, HCCIEN0BaThb ITOCTPOCHHBIE MOJEIN C
UCII0JIb30BaHUEM FEOMETPUYECKUX MOHITHH U TEOpEM, armnapara anre0 pbl; periaTh
IIPAKTUYECKUE 3a7a4H, CBSI3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEIINYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieJioB H TeM
MPOrpaMMbl

KoanyecrBo yacoB

Bcero

KonTposbHbie
padoTbI

DJIeKTPOHHBbIE
(¢ poBbIe)
o0pa3oBareJ/ibHbIE

pecypchl

Buasbl
AesiITeJIbHOCTH ¢
y4eToM padoyeit
NPOrpaMMbl
BOCIIUTAHMA

BBenenue B ctepeoMeTpuio

10

Hcnonb3oBaTh
npobIieMHbIE
CUTYalUH,
HaIpaBJICHHbIC HA
(hopmMupoBaHUe
uHTEepeca K cepam
npohe CCHOHAITLHOM
NeSATEILHOCTH,
(hopmMupoBaHUe
TIOHMM aHHSI
MaTeMaTH4YECKOU
HAaYKH Kak cepsl
YEeJIOBEUECKOU
NEATEILHOCTH

IIpsAMBIE M MJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN

12

Hcnons3oBaTh
MPaKTHIECKUS
paboTHl,
HAIpaBJICHHBIC HA
HCTIONIE30BaHKE
JIOCTDKCHHUM
reOMEeTpHH B
JPYTuX HayKax,
TEXHOJIOTHSX,
cepax




NeSATENbHOCTH.
Hcnons3oBaTh
MPAKTUKYMBbI
pelieHus 3anay,
HalpaBJICHHbIE HA
3CTETHIECKOE
OTHOLLIEHUE K
MHUpY, BKITIOYAs
3CTETUKY
MaTEeMaTHIECKUX
3aKOHOM €pHOCTEMN

[leprieH TUKyISIPHOCTD MPSMBIX U
IIJIOCKOCTEU

12

Hcnonp3oBath
MPaKTUIECKHEC
paboTHhl,
HAIpaBJICHHBIC HA
(hopmupoBaHUe
TPYIOIFOOUS

Vel MCKAY IMPAMBIMUA U TIJIOCKOCTAMU

10

Hcnons3oBaTh
pa3BHBaOILIE
yueOHble
CUTYyalMH,
HarnpaBJICHHbIC HA
MPaKTUIECKOE
MPUM EHEHHE
JIOCTWKEHUM HAYKH

MHororpaHHUKH

11

Hcnonb3oBaTh
COOOIIEHMS,
MPOCKTHI,
HATIpaBJICHHBIC Ha
MPaKTUIECKOe
TIPYM € HEHIIE
JIOCTWKEHUN HAYKH




O06bEMBI MHOTOTPAaHHUKOB

Hcnons3oBath
NPaKTHUKyMBI 110
BBITOJIHCHUIO
pacueTHbIX 3a/a4,
HAaIPaBJICHHBIC Ha
NPaKTHIECKOe
IPUM CHEHHE
JOCTIDKECHUN HAYKU

HOBTOpeHI/Iei CCUCHU A, paCCTOSAHUSA U YITIBL

Hcnonb3oBath
MPOCKTHI U

HCCJIC JOBaHM,
HaIpaBJICHHbIC HA
MPaKTHIECKOE
MPUM € HEHHE
M3y4YCHHOTO
Marepuana B
VHIVBUNYaJIbHO U
B IpyIIIie

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoanyecrBo yacoB Buabl

JIeKTPOHHbIE
AeATeJIbHOCTH
HanMeHoBaHMe pa3eJioB U TeM (uud posbIe)

KonTtpoabHbie ¢ y4eTom
NporpaMMbl Bcero o0pa3oBaTeJIbHbIE .
padoThI pabdoueit

eCypchl
pecyp NPOrpaMMbI
BOCIIMTAHMSA

Ne n/mm

Ucnonb3oBaTh
paboTy B mapax
U B IpyIIax,
HaTIpaBJICHHBIC
Ha OCO3HAHHEC
[[CHHOCTH
Tena BpameHus 12 TpyA0m00us,
TOTOBHOCTH K
AKTUBHOMY
Y4aCTHIO B
pelieHnH
MPaKTHYECKUX
3ama4y

Hcmonb30BaTh
paboty B mapax
U B IpyIIIax,
HarnpaBJICHHBIC
Ha OCO3HaHHE
OOBEMEI Tell 5 1 [EHHOCTH
TPYAOIOO WS,
TFOTOBHOCTH K
AKTUBHOMY
YYaCTHIO B
pelieHnn




NPAaKTHY €CKUX
3ama4

Bekropbl 1 KOOpAMHATEI B IPOCTPAHCTBE

10

Hcnons3oBath
MOTHUBHUPYIOIIHE
Oecennl,
HarpaBJICHHbIE
Ha
MPaKTUIECKOE
TIPYM € HEHIE
JIOCTIDKEHHI
HAYKA

[ToBTOpEeHue, 06001ICHE,

cUcTeEMaTU3al g 3HaHU U

Hcnons3oBaTh
MPOCKTHI U
HCCJICJOBaHM,
HarpaBJICHHbIE
Ha
MPaKTUIECKOE
TIPYM € HEHIE
M3Y4YEHHOTO
MaTepuaia B
WHITUBUTYaTbHO
Y B TPYyIIIe

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHHOYPOYHOE IVNTAHUPOBAHHE

10 KUIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
uudg poBbie
Nen/m | Tema ypoka KonTposabHbie p
Bcero o0pa3oBaTeJ/ibHbIE
patdoThI
pecypcebl

OcCHOBHBbIE TOHATUS CTEPEOMETPUU: TOUKA,
npsimasi, TIO0CKOCTh, IPOCTPAHCTBO.
[IpaBuna u300paxeHns Ha pUCYHKaX:
1300pakeHus MIIOCKOCTEH, MapaieabHbIX
HpSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

TlonsTus: MEPECCKAOMMEC TTIIOCKOCTH,
MEpeCCKarommecda npsamMasa 1 MNiI0OCKOCTb

[MoHsTHSA: IepeceKaropecs MIOCKOCTH,
MepeceKarnmecs mpsmasi ¥ II0CKOCTh

3HAKOMCTBO C MHOTOTPAaHHUKaMH,
n300pa’keHue MHOTOTPAaHHUKOB Ha
pHCYHKaxX, Ha POSKIMOHHBIX YePTEKaX

HauanbHble cBefeHus 0 KyOe U MUpaMu/ie,
uX pa3BEPTkU U Mojenu. CeueHus
MHOTOTPaHHHUKOB

HauanbHble cBefeHNs 0 Ky0e U MUpaMu/ie,
uX pa3BEpTkU U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[NonsTHE 006 AKCHOMATUYECKOM TTOCTPOCHHUH
CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CJICZICTBUSI U3 HUX




[onsATHE 006 AKCHOMATUYECKOM TTOCTPOCHHUH

8 CTEpEOMETPHU: aKCUOMBI CTEPEOMETPUU U
CIICZICTBHSI U3 HUX
[lonsiTue 06 akCMOMAaTUYECKOM MOCTPOEHUU
9 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U
CIICZICTBUSI U3 HUX
[NonsATHE 006 AKCHOMATHYECKOM TTOCTPOCHHH
10 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
B3anmMHoOe pacronoxeHue npsiMbIx B
11 MPOCTPAHCTBE: TIEPECEKAIOIIECS,
MapaJuIebHbIE U CKPEUIMBAIONIMECS TPSIMbIC
[TapamienbHOCTh MPSAMBIX U TIITIOCKOCTEHN B
12 IPOCTPAHCTBE: MapaJlIeIbHbIE MIPSMbIE B
MPOCTPAHCTBE; MAPALIENBHOCTh TPEX
IPSIMBIX
[NapannenbHOCTh MPSAMBIX U TIIIOCKOCTEH B
13 npoctpancTie: [lapamienbHOCTh MPSAMO U
IJTOCKOCTH
14 VYTras1 ¢ coHAnpaBIEHHBIMU CTOPOHAMH
15 Yron Mexay npsMbIMU B TPOCTPAHCTBE
16 Yron Mexay IpsIMbIMU B IPOCTPAHCTBE
17 [NapanienbHOCTh MIIOCKOCTEH:
napaJuieNibHbIe MIOCKOCTH
18 CBoiicTBa MapajlIeNIbHbIX IJIOCKOCTEN
[pocreiinme npocTpaHCTBEHHBIE QUTYPHI
19 Ha TJIOCKOCTHU: TETPa’ap, KyO,

napaiesenume/]




20

[TocTpoeHue ceuenuii

21 [loctpoenue ceuenunit
KonTponwsnas padota o reme "[Ipsimbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX U TIOCKOCTEN"
[leprieH IUKyIAPHOCTD IPSMOU U

23 IJIOCKOCTH: NIEPIEHANKYISPHBIC IPSIMbIE B
MIPOCTPAHCTBE

24 IIpsiMble mapanesnbHbIe 1
IIEPIIECHIUKYJIAPHBIE K INIOCKOCTH

o5 [Ipsimble mapajutenbHbIE U
IIEPIIECHIUKYIJIAPHBIE K INIOCKOCTH

2% [Ipu3Hak neprneHauKyIApHOCTH IIPSIMON U
IJIOCKOCTH

97 [Ipu3Hak neprneHuKyJIApHOCTH IPSMOM U
IJIOCKOCTH

28 Teopema 0 mpsMON NEPIEH IUKYIAPHOU
IIJIOCKOCTH

29 Teopema 0 mpsAMON NEPIEH AUKYIAPHOU
IIJIOCKOCTH

30 Teopema 0 mpsAMOU NEPIIECH AUKYIAPHOU
IIJIOCKOCTH
[leprieHIuKymslp 1 HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT
IPsIMOM 10 IIJIOCKOCTH
[lepnenuKysip ¥ HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT

HpﬂMOP’I A0 IIOCKOCTH




[lepienuKymsip ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKHU JI0 MJIOCKOCTHU, PACCTOSIHUE OT
MPAMOM 10 INIOCKOCTH
[lepnieHAUKY/ISIp M HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
MPAMOH 10 INIOCKOCTH

35 VYTiibl B IPOCTPAHCTBE: YTOJ MEXAY NMPAMOi
U MJIOCKOCTBIO

36 JIBYrpaHHBIN yro, TMHEWHBIN yroj
JIBYTPaHHOTO YIJia

37 JIBYrpaHHBbIN yro, JTMHEWHBIN yroj
JIBYTPaHHOTO YIJia

38 [epneHAUKYISIPHOCTD TJIOCKOCTEN: TPU3HAK
HEepPIEeH UKYISAPHOCTU JBYX IJIOCKOCTEH

39 [lepneHAUKYISIPHOCTD TMJIOCKOCTEM: MPU3HAK
MEePIEHIUKYIIPHOCTH JBYX IJIOCKOCTEH

40 [lepneHANKYISIPHOCTD MIJIOCKOCTEMN: MPU3HAK
MEePIEHIUKYIIPHOCTU JBYX IJIOCKOCTEH

41 Teopema o Tpéx mepneHIUKyIsIpax

42 Teopema o Tpéx mepreHIuKymspax

43 Teopema o Tpéx nepneHIuKymspax
KonTponbHas paboTa nmo remam

44 "TleprieH IMKYISPHOCTD MPSAMBIX U
IockocTerd" u "YTiel MEXIy NpSMbIMU U
IJI0CKOCTSIMU "
[ousATHE MHOTOTpAaHHUKA, OCHOBHBIC

45 3JIEMEHTHI MHOTOTPAHHHUKA, BBIITYKIIbIE U

HEBBIITYKIIBIC MHOTOTPAHHUKH ; pa3BépTI<a




MHOTOIpaHHHKa

46

[Ipu3sma: n-yronpHas mpu3Ma; rpaHu U
OCHOBaHUs IPU3MBI; IIpsAMasi U HaKJIOHHAs
IpU3Mbl; OOKOBAs U MOJIHAs TOBEPXHOCTh
MIPU3MBbI

47

[Tapannenenunen, mpsMOYTrOJIbHBIN
MapaJijiesIeNuIe] U ero CBOICTBa

48

[Mupamupa: N-yroiapHas mupamuaa, rpaHu u
OCHOBAHUE MUPaMU/Ibl; 0OKOBAst M TIOJTHAs
IIOBEPXHOCTb ITMPaMUIbl; IPaBUIIbHAS U
yced€HHas nupamuaa

49

[IpaBuibHBIE MHOTOTPAHHUKH: IOHATHE
MPaBUJIbHOTO MHOTOTPAaHHUKA; MPaBUIIbHAS
npu3Ma 1 IpaBUIbHAS TUPAMU/JIA;
MpaBUIIbHAS TPEYrOJIbHAS MHUPAMUJIA U
MPaBUIIBHBIN TETpa’aAp; KyO

50

[IpencraBienne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadJIp, JOJCKa AP U
MKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOM, IIOCKOCTH.
DNeMeHThl CAMMETPUHU B THPAMUIAX,
napaJiyiesienunenax, NpaBUIbHBIX
MHOTOTPaHHHUKAX

52

Beruuciienue 21eMeHTOB MHOTOTPAHHHUKOB:
péOpa, IuaroHasu, yribl

53

[Tnomaae GOKOBOM MOBEPXHOCTH M TTOTHOM
HOBerHOCTI/I HpHMOﬁ HpI/I3MLI, IJIonmEab




OCHOBaHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MPSAMOU MPU3MBbI

[Tnompaap 60KOBON MOBEPXHOCTH U
IIOBEPXHOCTU NPAaBUJIBHON TMPAMHUIBI,

>4 TeopeMa O TUTOIIA OOKOBOW MOBEPXHOCTH 1
YCEUEHHOM MUPaMUIbI
55 KontponbHas pabora o reme 1
"MuororpasHukn"
56 [onsaTue 06 00BEMe 1
o7 O06béM nupamMu sl 1
58 O0BEM upamMuIb! 1
59 OO0BEM mUpamMu bl 1
60 OO0BEM UpaMuIbI 1
61 O06BEM pU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas pabora no teme "O0bEMBI
MHOT'OTPaHHHUKOB" L
[ToBTOpEeHuUe, 0600IICHNE CHCTEMATH3AIIMS
65 3HaHui. [locTpoenue ceuennii B 1
MHOTOTPaHHHUKE
[loBTOpeHue, 0000ITIeHNE crCTeMaTH3AIUSI
3HaHUW. BelunciieHne pacCTOSHUIM: MEXTY
66 JBYMsI TOYKaMH, OT TOYKH JI0 TIPSIMOiA, OT 1
TOYKH JI0 TUIOCKOCTH, MEKIY
CKpEIWMBAIOIMMUCS TPIMBbIMU
67 HroroBast KoHTposibHas paboTa 1




[ToBTOpeHuUe, 0000ITIcHNE CHCTEeMaTH3aIUST
3HaHUW. BeIunciieHne yriaoB: Mexay

68 CKPEIMBAOIIMMUCS TIPSIMBIMHU, MEKITY 1
IPSIMOM ¥ TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YIJIOB MEXAY MIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoanyecrBo yacoB

Bcero

KonTpoJsibHbIE
patdoThI

DJIeKTPOHHBbIE
¢ poBeIe
oOpa3zoBareJibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, IMameTp;
IIJIOIIATb TOBEPXHOCTHU CEephI

Bzaumnoe pacnonoxenue chepbl U
TUTOCKOCTH; KacaTelbHas IIIOCKOCTh K

chepe; momaas chepsl

N3o0paxkenue cdepsl, mapa Ha
rtockoctu. CedeHus mapa

[unuHApHYEeCcKas TOBEPXHOCTb,
o0pa3yrolme MTHHIPUICCKON
MMOBCPXHOCTHU, OCh HHHHHI[pH‘-IeCKOfI
MOBEPXHOCTH

[unuaap: ocHOBaHMS U OOKOBAast
MMOBEPXHOCTh, 00pa3yromas 1 oCh;

TTOIIAIb OOKOBOH M IMOJTHON MOBEPXHOCTH

N3o0paxkeHre MUIMHIPA HA MIIOCKOCTH.

Pa3péprka nnnmnapa. CeyeHus HUIMHIpa

(TJIOCKOCTBIO, MapalJIEIbHON WIIN
NEepIEeH IUKYIIAPHON OCH LIMIMH]IPA)

Konndeckast moBepxHOCTh, 00pasyroime

KOHHYECKOH ITOBCPXHOCTH, OCh U BEPIIIMHA

KOHHYECKON MTOBEPXHOCTH

Konyc: ocHoBaHuMe 1 BepllMHA,




o0Opa3yrolasi U 0Ch; IIOIIAL OOKOBOH U
MOJTHOM MTOBEPXHOCTH

Yceu€HHbIN KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAHMA U OOKOBas 1
MTOBEPXHOCTh
N300paxxeHne KOHyca Ha MJIOCKOCTH.
PazBépTra konyca. CeueHus KOHYCa

10 (TJIOCKOCTBIO, MapaJlJIENIbHON OCHOBAHUIO, 1
U TJIOCKOCTBIO, TPOXOJSILIEH uepes
BEPIIMHY)

11 KomOunHanus ten BpaleHus 1 1
MHOTOTPaHHHUKOB
MHororpaHHHK, OTMCAHHBIA OKOJIO

12 cdepsr; chepa, BIucCaHHAs B 1
MHOTOTPaHHMK WJIU B TEJIO BPAILCHUS

13 [onsitre 06 00béMe. OCHOBHBIE CBOMCTBA 1
00BEMOB Te

14 O0béM IUIUHIPA, KOHYCA

15 O6BEM mapa u oL cheps
[Tomo6HBIC TENA B IPOCTPAHCTRBE.

16 CooTHoOILIEHU MEX Ty NIOLAASIMU 1
MOBEpXHOCTEH, 00bEMaMU MOI00HBIX TeI

17 KonTponbsHas pabora no temam "Tena 1
BpameHus" u "Oobembl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE 1

19 CnoxeHue U BBIYUTaHHUE BEKTOPOB 1

20 YMHOKEHUE BEKTOpa Ha YHCIIO 1

21 Paznoxenne Bekropa 1o Tpém 1




HEKOMILJIaHApHBIM BekTopaM. [IpaBumo
napaJienenunena

22

Pewenne 3amay, CBA3aHHBIX €
MPUMEHEHUEM MTPABUJI IEUCTBUI C
BEKTOpaMu

23

[IpssmoyrospHasi cucTeMa KOOpAUHAT B
npoctpancTBe. KoopauHatel Bekropa.
IIpocreiinme 3a1auu B KOOpAXHATAX

24

VYron mexay Bekropamu. CKaJasipHOE
MPOU3BEJICHUE BEKTOPOB

25

Beruncrnenue yriioB MExay IpsiMbIMU U
IJIOCKOCTSAMU

26

KOOpI[HHaTHO-BeKTOpHLIﬁ MCTO/I ITPU
PCHICHUH I'COMCTPUYCCKUX 3aa4

27

KonTponbHas pabota o teme "Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE"

28

[ToBTOpEeHME, 0000IICHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE

burypsl, GaxTel, TEOPEMBI Kypca
MJIaHUMETPUH

29

[ToBTOpeHuUe, 0600IICHIE U
cucreMaTu3anus 3HaHui. OCHOBHbBIE

¢durypsl, QaxTbl, TEOpEMBI Kypca
MIJIAHUMETPUH

30

[ToBTOpEeHue, 06001mEeHNE 1
cUcTeMAaTH3aus 3HaHUH. 3a1a9u
MJIaHUMETPHUH U METOJIbI UX PEIICHUS

31

[MoBTOpenue, 0600IICHNE U




cUCTeEMaTH3aIlMA 3HaHU. 3agauu
TJIAHUMETPHHU U METOJIbI UX PEICHUS

[ToBTOpenue, o6o0IICHNE U
cucreMaru3anus 3HaHuii. OCHOBHEBIE

32 Gurypsl, GaxTel, TEOPEMBI Kypca 1
CTEPEOMETPHH
33 HrtoroBast KoHTposbHast paboTa 1
34 [loBTOpEHwUE, o6o6meHHVe u 1
CHCTeMaTH3alUs 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

* Maremaruka: ajredpa M Hadajga MaTeMaTU4eCKOTO aHaIn3a, FeOMETPUsL.
['eomerpms, 10-11 xmaccesl/ Atanacsu JI.C., byryzoB B.®., Kagowmiies C.b. u

npyrue, AkionepHoe o6mectBo «M3parensctBo «IIpocBerenne»

METOANYECKUE MATEPHUAJIBI JISA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
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