MUHUCTEPCTBO NPOCBEIHIEHUSA POCCUNCKON ®EJEPAIIMN
MunucrepcTBo oopazoBanust OpeHOyprckoi ooJacTu
Ynpasiaenue oopazoBanusi Coab-Nienkoro ropoackoro okpyra OpeHdyprckoii 001acTu

PACCMOTPEHO

MO yuwuteneit
€CTECTBEHHO-
MaTeMaTU4eCKOro IUKJIa

PykoBoautens [IIMO EMI]

MOBY "Muxaiiiaosckag COII"

COI'TTACOBAHO YTBEPX

MCaHO

3aMecTuTeNb nnpex—ﬁﬁﬂ H@B@ %(EQO BOU

VBP "MuxaiinoB&RE W IO:
O KCAHA bennaesa

HBanosa Upuna llerpoBHa bensesa OPREGHA

Peiicoux Oxcana
BanentnnoBHa

[Tporokos Nel
or 27.08.24 1.

or 30.08.24 1.

Mexcoser Nel A Ha wﬁbe%ﬁmon beBHa
puka3s NeL16-O/J1

01.30.08. 2443 Ta.
beBHad 2024.09.05

PABOYAS [TPOTPAMMA
(ID 324376)

12:59:42 +05'00'

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

1151 ooyuaroruxcs 10-11 kmaccoB

c.MuxaiinoBka, 2024



HOACHUTEJIBHAASA 3AIIMCKA

Pabouas mporpamma ydyeOHOro kypca «l'eomerpus» 6a30BOro ypoBHS s
oOyuarommuxcsi 10 —11 xkmaccoB paspaboTtaHa Ha ocHOBe DeaepaibHOTO
roCyAapCTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa CPEeAHEro oOuero oopasoBaHus,
C yYETOM  COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPENBABISIEMBIX K
MaTeMaTUyecKoMy OOpa30BaHMIO, M TpaJWLUN POCCUHCKOro 0O0pa3oBaHUS.
Peanuzanus nporpamMMbl 0OecrieunBaeT OBIAJCHUE KIIFOUEBBIMH KOMIIETCHITUSIMH,
COCTaBIISIIOUIUMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOIO W TMO3HABATEJIIBHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOUIUXCSl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxHOoCcTh yd4eOHOrO Kypca TEOMETPUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBIEHA NPAKTUYECKOH 3HAUYUMOCTBIO METANpPEIMETHBIX H
MPEIMETHBIX PE3yIbTaTOB OOyUYEHHS] T€OMETPHU B HAMPABICHHU JMYHOCTHOTO
pa3BuTHs oOyuarommxcsi, (OpMHpPOBaHUS (PYHKIMOHATBHOM MaTeMaTH4ecKOi
IPaMOTHOCTH, U3yUEHUsI APYTUX YUCOHBIX AUCIUILTNH. Pa3BuTre y o0y4arommxcs
NPAaBUIBHBIX MPEJICTABICHUH O CYIIHOCTH M TMPOUCXOKICHUU TEOMETPHUYECKUX
a0CTpakuuii, COOTHOUICHWH PEATHHOTO W HJCAIBHOTO, XapaKTepe OTPaKEHHUs
MAaTEMAaTHYECKOM HAyKOW SIBJIEHUW M TPOLECCOB PEATBHOIO MHpPA, MECTE
reOMETPUU B CUCTEME HAyK U POJIM MaTEMATUYECKOTO MOJICITUPOBAHKS B HAYYHOM
MIO3HAHUU U B MPAKTUKE CITIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHS
yUaluxcsl, a TaKXe KA4yeCTB MBIIUICHUS, HEOOXOIMMBIX Ui ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eometpust sBIISIETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHusl, TaK Kak O0OECIEYMBACT BO3MOKHOCTh M3YUYEHHUS Kak
JMCLUUIUIMH €CTECTBEHHO-HAYYHOI HAIIPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MblnuieHUe, (GopMupyemMoe Npu H3YYEHUH OOYyYaroIIUMUCS
MOHATUHWHBIX OCHOB T€OMETPHH U TIOCTPOCHUU IICTIOYKH JIOTHYECKUX YTBEPKICHUN
B XOJI¢ pElICHHs] T€OMETPUYECKUX 3a7ad, YMEHHE BBIABHTaThb U ONPOBEPraTh
THIIOTE3bl HETOCPEACTBEHHO HCIONB3YIOTCS TPU PEIICHUH 3a/1a4 eCTECTBCHHO-
HAY4YHOTO IMKJIa, B YACTHOCTHU U3 Kypca (PHU3HKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYHICCTBEHHYIO POJb BO
BCEX OOJIACTSIX JACATENIBHOCTH 4enoBeka. OpHEHTaIsl 4ejIOoBeKa BO BPEMEHU H
IPOCTPAaHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOro ObITHs, (opMma
OTPaXKEHUS] OKPYXKAMOIIEr0 MHPA, YCIOBHE YCICNIHOTO IMMO3HAHHMS M aKTUBHOTO
npeobpazoBanusi  neiicTBuTenbHOCTH.  OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4EOHOM UM TPYAOBOH JEATEIBHOCTH,



ABIIAETCS OJHUM W3 TNPO(GECCHOHATBHO BAXKHBIX KadyeCcTB, MOATOMY aKTyalbHa
3amadya GopMUpPOBaHMS y OOydYarOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTU OOpPa3HOrO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON AEATENHHOCTH 10 MHOTHM HAIPaBICHUSM.

[lenb ocBoeHust mporpaMMbl ydueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypOBHE 00ydeHHs — 0011eo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcsi  4yepe3  oOeclieyeHWE  BO3MOXKHOCTU  NPUOOPETEHHS U
VCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHUM W JICWCTBUM,
CHEeM(PUIHBIX TEOMETPUN, BOBMOKHOCTH YCIEIIHOTO MPOJIOJIKEHHsI 00pa30BaHUs
M0 CTCIMAIIBHOCTSM, HE CBSA3aHHBIM C MIPUKIIAIHBIM UCIIOH30BaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM YpOBHE IMpeAHA3HAUYeHA JUIs
oOyyJaroumxcsi CpelHel MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpPOBHE OCHOBHOTO 00miero oOpasoBanus. Takum oOpazom, oOydaromuecs Ha
0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIME MaTeMaTUYEeCKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKoi TeoOMETpUM U HEOOXOOUMbIE MJis JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3T0r0, OHM MMEIOT BO3MOXHOCTh M3YyUUTh F€OMETPUIO OoJiee
ri1yOOKO, €CM B JalibHEWUIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUECKHUX
3HAHMSX B NPO(ECCUOHATBHON AeATEIbHOCTH.

JlocTukeHue 1Lenu OCBOCHMSI MPOrpaMMbl OOECIIEUYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMH 3aJayaMud  OCBOEHHA  Kypca
«I"eomerpum» Ha 6a30BoM ypoBHE B 10—11 kaccax siBisiroTCS:

e (dopmupoBaHHE TPEACTABICHUS O TEOMETPUH KaK YacTH MHUPOBOI

KYJBbTYpPbI M1 OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHuEe TpeNCTaBICHUS O MHOTOTPAHHHMKAX W TeNax BpaIICHUS
KaK O BOKHEHIIMX MaTEMaTHUYECKUX MOJIENSX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh Pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA,;

e (dopmupoBaHHE YyMEHHs pAacloO3HaBaTh Ha 4YeEpTEX,axX, MOJEISIX U B
pealbHOM MHPE MHOTOTPAHHUKY U TeJla BPAIlCHHUS;

e OBJIAJICHUE METOJIaMU pEIICHMs 337ad Ha MOCTPOEHHUS Ha U300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHme yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHUSIMH O
MHOTOTpaHHHUKAX M TeJlaX BPAIllEHUS U UX OCHOBHBIMHU CBOICTBaMU;

e OBJIQJICHUE  AITOPUTMAMHU  pEUICHUSI  OCHOBHBIX  THUIIOB  3ajlay;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JOKa3aTeIbHBIC
paccy X JeHHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a1ad ¢
MPAKTUIECKUM COACPKAHUEM;

e pa3BUTHE WHTEJUICKTYabHBIX ~ WM TBOPYECKHUX criocoOHOCTEN
oOydJaronuxcsi, TMO3HABaTEIbHON  AKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUST;



e (opmupoBanue (byHKIIMOHATBEHO ITPaMOTHOCTH, peneBaHTHOM
F€OMETPUU: YMEHHME pPACIO3HABaTh MPOSBICHUS TE€OMETPUYECKHUX
MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B PpEATbHBIX >KU3HEHHBIX
CUTyallUsIX U MPU U3YYEHUU APYTUX YYEOHBIX NPEIAMETOB, MPOSBICHUS
3aBHCHUMOCTEM W 3aKOHOMEpPHOCTEW, (OpMYIUpOBATh WX Ha S3bIKE
r€OMETPUU U CO34aBATh TEOMETPUUECKHE MOJENIH, TPUMEHATh OCBOCHHBIN
F€OMETPUUECKUI anmapar il PELICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/la4y, UHTEPIPETUPOBATH U OLICHUBATH MOJYyUYEHHBIE PE3YIbTATHI.

OTnMYUTENTbHON OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCSI BKIIOYEHUE B KYypC
CTEPEOMETPUHU B HAUaJI€ €ro HW3y4YeHUs 3a7ay, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHas paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX IMPOILIECCOB, MOTUBUPYET K
JNaIbHEUIIEMY U3yUYECHUIO MIPEAMETA.

[Ipeanourenue OTAAETCS HAMIAAHO-KOHCTPYKTUBHOMY METOy 0Oy4Y€HUs, TO
€CTh TEOPETHUUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4Jalmxcsi B Kypce€ CTEPEOMETPUM MPOBOAUTCA 3a CYET pElIeHus 3aJad Ha
CO37aHME  MPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4 Ha  ONEpPUPOBAHHE
MIPOCTPAHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a NPOBOAUTCS C ONOPOM Ha
HaTJISIHOCTh, a OINEpUpPOBaHME O0Opa3oM — B YCJIOBHUSIX OTBIICUEHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COJIEP/KAHMS.

OcHOBHBIE coaepKarelbHble MTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMbie 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl ¥ KOOpAMHATHI B POCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensercss HE TOJBKO II0 COJEPKATEIbHBIM JIMHUSAM, HO W II0 Trojam
00yueHHUs Ha YPOBHE CpEJIHET0 0011ero o0pa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yJibTaTam
OCBOEHHUsI paboyeil mporpaMMmbl, pacnpenelnéHHbIM M0 TrojaM oOydeHus,
CTPYKTYPUPOBaHO TaKuUM 00pa3oM, 4YTOObI OBJIQJICHUE T'E€OMETPUUECKUMHU
MOHATUSAMH U HaBBIKAMH OCYILECTBIISUIOCH MOCIIEI0BATENBHO U IOCTYIIATENBHO, C
COOJII0ICHHEM TTPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTAaBICHUN OOyYaIOUIMXCS, pacliupsisi U
yriryOsisisi €€, 00pa3ysi MPOYHbIE MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpum orBoauTCs 2 yaca B Henenro B 10 knacce u 1 gac B
Hezaento B 11 kmacce, Bcero 3a nBa rojga o0yuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble M NJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3anMHOE pacnoyiokEeHHWe TMpsMBbIX B MPOCTPAHCTBE: INEPECEKAIOIINECH,
napajulelibHble M CKpelumBaromumecs npsmele. llapamuiensHOCTs NpsAMBIX U
IJIOCKOCTE B TPOCTPAHCTBE: IMApajUIClIbHBIE TMpsAMbIE B IPOCTPAHCTBE;
MapaJIeIbHOCTh TPEX MNPSMBIX; NAPAJLIEIBHOCTh NPSIMOM U IUIOCKOCTH. YTUIBI C
COHANPABICHHBIMU CTOPOHAMH; yIOJd MEXIy NpSIMBIMM B THPOCTPAHCTBE.
[TapajutenbHOCTB IUIOCKOCTEH: NapajyIeNbHble  IUIOCKOCTH; CBOMCTBA
napajyIeNbHbIX TuiockocTei. [lpocreiiine mnpocTpaHcTBeHHbIE (UTYpPHI  Ha
IUIOCKOCTH: TETPa3Ip, KyO, mapajuiesieuIea; IOCTPOSHUE CEUEHU.

[leprieHIMKYISAPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MPsMBIE MapajUIeIbHbIE W IEPIECHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOopeMa O IIPsAMOU
MEPIECHINKYJISPHON TUIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YIOJ MEXKAY NPSIMON U
IUJIOCKOCTBIO;  JBYIPAHHBIA  yroj, JIMHEHHBIA Yrojll  JIBYI'PaHHOIO  yria.
[leprieHAMKYSAp M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSTHHUE
OT TpsAMOM 7O  IUIOCKOCTH,  MPOEKHUs  (Uryppl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTD  IIOCKOCTEW: MPU3HAK  IEPIEHIUKYIAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX MEPIEHAUKYIAPAX.

MHOrorpaHHUKH

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE DJIIEMEHTHI MHOTOTPAaHHUKA, BBIITYKIIbIE
Y HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. llpusma: n-yronpHas
MpU3Ma; TPaHd U OCHOBAHHUSA MPHU3MBI; MpsiMasi M HaKJIOHHAs MPHU3MBbL, OOKOBas U
IIOJIHAsA IIOBEPXHOCTb IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuielienuIe] 1 ero cBoucrsa. Ilmpammpma: N-yroinpHas nupamMuaa, TpaHd U
OCHOBaHUE MUPAMUIbL; OOKOBAsI U MOJIHAS TIOBEPXHOCTh MUPaMU/IbL; IPAaBUIIbHAS U
yceu€HHas NOHUpaMHua. OJEMEHThl HOpu3Mbl H  nupamuisl. lIpaBunibHbIE
MHOTOTPAaHHUKU: IOHATUE NPABUIBHOIO MHOIOIPAHHMKA; IPAaBWJIbHAS IIpU3Ma U
IIpaBWJIbHAsA IHpaMKIA; [PaBUJIbHAs TPEYroJibHAas IMpaMHUAAa U IPABUWIbHBIA
TteTpasdap; KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
nojaexazap u ukocasap. CedeHus pU3Mbl U TUPaAMUIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MNPIMOMH,
IUIOCKOCTH.  OJIEMEHThl CUMMETPUM B NHUPaMHMJIAX, Napajuielenunenax,
IIPAaBUJIBHBIX MHOTOTPAHHUKAX.



Bouncnenue »l€MEHTOB MHOTOTPAaHHHKOB: pé&Opa, AuaroHaiu, VYIJIbL
[Inomane OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIA b OCHOBAaHMM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOU TPU3MBI.
[Tnomrane OOKOBOW TIOBEPXHOCTH W TIOBEPXHOCTH TIPABWJIBHOW TTHPaMUIbI,
TeopeMa O IUIomaaM ycedéHHoW mnmpamuabl. [lonstne 00 o0béme. OOBEM
TUPAMUIBI, TIPA3MBI.

[TomoOupie Tema B mpocTtpaHcTBe. (COOTHOMICHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOIOOHBIX TEI.

11 KIIACC

Tena Bpamenus

Hunuaapruyeckas OBEPXHOCTb, oOpa3zyrolue HAIUHAPUIECKON
MOBEPXHOCTH, OCh LWIMHIPUYECKON MOBEpPXHOCTU. llunuHap: OcHOBaHUA U
OOKOBasi TIOBEPXHOCTh, OOpa3ymIlass W OCh; IUIOMIAAb OOKOBOW W TIOJHOM
MIOBEPXHOCTH.

Konndeckas mOBEpXHOCTh, 00pa3yOIMnue KOHUIECKONW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOHM nmoBepxHocTU. KoHyc: ocHOBaHuWe U BepIliMHA, 00pa3yromias
U OCh; IUIOMIQJh OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yIollKe U BhICOTA; OCHOBAHUS U OOKOBAasi MIOBEPXHOCTbD.

Cdepa u map: UEHTp, paauyc, IUAMETpP; IUJIOMIAh TOBEPXHOCTU CQEpHI.
B3aumHoe pacnosnoxkenue chepbl U TUNIOCKOCTH; KacaTelibHas MIIOCKOCTh K cdepe;
Iomaab chepsl.

N300pakeHue Ten BpalleHus Ha TIOCKOCTH. Pa3BEépTka MUIIMH/pA U KOHYCA.

KomOunanuu Ten BpalieHUs W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OTMCaHHBIA OKOJIO cdephl; cdepa, BOUCAaHHAST B MHOTOTPAHHUK, WM TEJO
BpalleHUs.

[Tousitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 06 00BEME
MPSMOYTOJIBHOTO Tapajuienenunena u ciaeactBus u3 He€. OO0bEM ummHApA,
KoHyca. O0BEM I1apa U IIoIaib cepsol.

[lonobubsie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

Ceuenusa wmwinHApa (MapaUIebHO W NEPHEHAMKYJSIPHO OCH), CEUYEHHUS
KOHyca (MapajieIbHOE OCHOBAHHMIO M TPOXOJIAINEE Yepe3 BEPIIUHY), CCUCHHS
niapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTH U B pocTpancTBe. CI0XEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILTaHAPHBIM
BekTopaM. IIpaBwino mapamienenunena. Pemenuwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TMpaBUJl JEUCTBUU ¢ BekTopamu. [IpsmoyronbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopawnatel Bektopa. [Ipocrermme 3amadn B
KOOpAMHATAX. YToJl MexAy BeKkTopamu. CKalsIpHOE IPOU3BEIAEHUE BEKTOPOB.
Brrunciienre yrnoB Mexay MpSAMbIMH U IDIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIIM
METOJ NIPU PEMIEHUHN TEOMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpOTpaMMbl y4eOHOTO Mpeamera
«Maremarnka» XapakTepu3yoTCs:

I'paxxnanckoe BocniMTaHue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIUN 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHUUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
OpoIeayp TpaxIaHCKOro oOImiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
GYyHKUMSIMU 1 HA3HAYEHUEM.

IlaTpuoTHYeckoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTaHCKON MICHTUYHOCTH, YBAKEHUS K
MPOIUIOMY U HACTOSILIEMY POCCUICKON MAaTEMATHKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJBI,
K HCIIOJb30BAHUIO 3THUX JOCTIKEHHH B JPYTrMX HayKaX, TEXHOJOTHAX, cdepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, HATHUUYECKOTO  TOBEACHUS,
CBA3aHHOIO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHHUI HAyKH U IESITEIbHOCTHIO
y4€HOr0; 0CO3HAHMEM JIMYHOTO BKJIa/1a B MIOCTPOCHHUE YCTOMUYMUBOTO Oy IyIIETO.

JcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHpPY, BKJIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, O00BEKTOB, 3ajady, peLICHUN, pacCyKICHUN;
BOCIIPUUMUYHMBOCTBHIO K MATEMaTUYECKUM aCIIeKTaM Pa3InyHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTH4YeCKUe 3HaHUS B
HWHTEpecax 3/I0pOBOTO M O€30TacCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U

OTABIXA, peryJsipHas duznyeckas aKTUBHOCTB); (u3HYECKOro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPY.Zy, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS; UHTEPECOM K
paziudHbBIM  chepaM  MPOPECCHOHAIBHONW  JICATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W e€ TPWIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymymieii mpodecCMd W PEalM30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUIO U
caMm000pa30BaHUIO Ha TPOTSHKEHWHW BCEUW JKW3HU; TOTOBHOCTHIO K AKTHUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUYECKHUX 33]1a4 MaTEMaTUYECKOM HaNpaBJIeHHOCTH.

IKOJOTHYECKOe BOCTINTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYpPhl, TMOHHUMAHHEM BIUSHUS
COIMATPHO-IKOHOMHUYECKHX TPOIIECCOB Ha COCTOSIHME TPHUPOJTHON M COIMATLHOMN
Cpenmbl, OCO3HAaHHWEM TJOOATBHOTO XapaKTepa JKOJOTHUECKHX  IPOOIeM;
OpHMEHTAIlMe Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWU I peuieHus 3aaad B
00J1acTH  OKpYJKaromield Cpeabl, IUIaHUPOBAHHWS IIOCTYIIKOB M OIEHKH HX
BO3MOYKHBIX MOCIIEICTBUN 1711 OKPYKAIOLIEN CPEabI.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKHM W  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUEM
MaTeMaTHYeCKOH HayKH Kak c]epbl UYelnoBEYECKOW AeATeIbHOCTH, JTamoB e&
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHs ITUBWIN3AINK, OBJAJCHHEM S3BIKOM
MaTeMaTHKd W MaTeMAaTHYECKOW KyIbTYypOW KaK CpEICTBOM TIO3HAHMS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIHLHOCTD
WHIWBUIYATBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI MPOrpaMMbl Y4eOHOrO MpeaMera
«Maremartuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHIMU Pe2YIIMUBHBIMU OCUCMBUIMU.

1) Vuusepcanvnvie  nosnasamenvhvle  Oelicmsus, — 0becneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCco8 00yuarouuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupa,  NpuMeHeHue  J102UYECKUXx,
uccne008amenbCKux onepayull, ymeHuti pabomams ¢ uHgopmayuet).

Ba3oBhle Jjornueckue AelicTBUA:

e BBUIBJISITh U XAPAKTEPU30BATH CYIIECTBEHHBIC MMPU3HAKA MATEMATHUYECKHUX
O0OBEKTOB, TMOHSTHH, OTHOIICHHN MEXIy MOHATUIMH; (POPMYITUPOBATH
ONpEIECICHNUS] TOHATHM; yCTAHABIWBATh CYIIECTBEHHBIM  MIPU3HAK
KJ1accuUKaIlii, OCHOBAaHUS i1 OOOOIICHHMS W CpPaBHEHUS, KPUTECPUU
MIPOBOJMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OpMyIHpOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIIbHBIC W OTpUIATCIIbHBIC, €IWHUYHBIC, YacTHBIC W OOIIHe;
YCIIOBHBIE;

e BBIBIISITH  MATEMATHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U W
npoTUBOpeUss B (akTax, JaHHBIX, HAOMIOJACHUSAX M YTBEPKICHUSIX;



npeayiaraTb  KpUTEPUU  JUIA  BBISIBICHUS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEYHI;

e JI€NIaTh BBIBOJIBI C HCIIOJb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIFOUEHUH, YMO3AKIIOUEHH 110 aHAJIIOTHH;

e IIPOBOJMTH CaMOCTOSITEJILHO JI0Ka3aTeNbCTBA MaTeMaTH4eCKUX
YTBEPKJECHUMN (TIpsIMbIE U OT MPOTHUBHOTO), BHICTPauBaTh apryMEHTAIIUIO,
MPUBOJIUTH TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJI€HUS U BBIBO/IBI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIIEHUs, BBIOMpaTh HaWbOIee TMOAXOMANIMN C Y4ETOM
CaMOCTOSITEJIBHO BBIJIETIEHHBIX KPUTEPUEB).

Ba3oBLIe ucciienoBarebLCcKye 1€ CTBUA:

e HCIIOJb30BATh BOIPOCHI KaK HCCIEAOBATEIbCKUII MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUUE, MpodiIemy,
yCTaHAaBIMBaTh HCKOMOE€ MW  JaHHOe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTo
o0beKTa, SBJICHUS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKITY
00BbEKTaMHU, SBJICHUSIMH, POLIECCAMMU;

e CaMOCTOSITEIBHO (HOPMYIHUPOBATH 0OOOIIEHUS M BBIBOJIBI 10 pe3ybTaTaM
NpOBEAEHHOIO0 HAOJIO/ICHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYUYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 000OIIECHNUIA;

e TMPOTHO3MPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUIAThH
MPEANOIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pab6ora ¢ nndopmanueii:

e BBIBIATH AeUIUTHI MHGOPMALIUM, JAHHBIX, HEOOXOAMMBIX I OTBETA
Ha BOIPOC U JUIsl pEUICHUS 3a/1a4u;

e BBIOMpaTh HMHPOPMAIMIO W3  HUCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UHGOPMALIUIO
Pa3TUYHBIX BUIOB M ()OPM TIPEACTABIICHHS,

e CTPYKTYpHpOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B pa3IN4HbIX (opmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaAEKHOCTh uH(pOopMaLMH o CaMOCTOSITEILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHble Oelicmeusi,  0becneuusaiom

chopmupo8aHHoCmb COYUATLHBIX HABLIKOG 00YUAIOUWUXCHL.



Oo01menmne:

BOCIIpUHUMATh M (OPMYJIHPOBAaTH CYXKJIEHHUS B COOTBETCTBHUM C
YCIIOBUSMHU U LENSAMU OOIIEHHUS; SICHO, TOUHO, TPaMOTHO BBIPaXkaThb CBOIO
TOYKY 3pEHHS B YCTHBIX M IMCBMEHHBIX TEKCTaX, JAAaBaTh ITOSCHEHHS IIO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATh OJyYEHHBIN pE3yJIbTAaT;

B X0j1€ 00CY>KJIeHHUs 3aaBaTh BOIIPOCHI MO CYILIECTBY 00CYKIaeMOM TEMBI,
poOJIeMbl, pelaeMoy 3a/1auu, BbICKA3bIBAaTh MJI€U, HALIEJICHHBIE HA MMOUCK
pEelIeHUs; CONOCTABJIATH CBOM CYXXIEHHMS C CYXICHUAMH JAPYrUX
YYaCTHUKOB JUaNora, OOHapyKUBaTh Pa3IMuMe U CXOJACTBO IMO3UIIMM; B
KOPPEKTHOI (popme GOopMyIUpOBaTH PA3HOIIIACHS, CBOU BO3PAKEHUS;
MPEACTAaBIATh  pPE3yJbTaTbl  pPELIIEHUS  3aJayd,  OKCIEPUMEHTA,
UCCIIEJOBaHMs,  MPOEKTa;  CaMOCTOSITENIbHO  BbIOMparh  (opmar
BBICTYIUIEHHS C YYETOM 3a/1a4 NPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHUMAaTh W  MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHIHOU  H
WHJUBUTyATbHON pabOThI MPU PEIICHUH YUEOHBIX 3a]a4; MPUHUMATD LI
COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBaTh OPTaHU3AIMI0O COBMECTHOMU
paboThI, pactpeaensaTh BUAbl padoT, JOrOBapUBaTHCSA, 00CYKAATh MPOIIECC
U pe3yJbTaT padoThl; 0000111aTh MHEHUS HECKOJIBKUX JTIOJIEH;
y4acTBOBaTh B IPYNIOBBIX opmMax paboThl (00CYKIeHHsI, OOMEH MHEHHUI,
«MO3TOBBIE TITYPMbD) W HWHBIE); BBIMOJIHATH CBOIO YacTh pabOTHl U
KOOPJAMHUPOBAaTh CBOM JICUCTBUSI C JPYTrUMU WICHAMU KOMaH]IbI;
OIIEHMBATh KAa4eCTBO CBOETO BKJIaJla B OOIIMUA MPOIYKT IO KPUTEPUSIM,
chOpMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHUCTBHUS.

Yuusepcanonuvie  pecynamuenwie  Oeiicmeus, obecneuusarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 33[]a4H, BEIOUPATh CIIOCO0 pelIeHUs
C y4E€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEMH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOMU
uH(pOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU I[MO3HABATECIBLHONW pediIeKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BIIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca |
pe3ybTaTa peleHns MaTEMaTUYECKOM 3a/1a4H;

MPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPH PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHUMBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUSM, OOBICHATH
MPUYUHBI JOCTWKCHUS WU HEAOCTHXKCHUS PE3YJbTAaTOB JEATEIbHOCTH,
HAXOJIUTh OMIMOKY, TaBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

OrneprpoBaTh NOHATUSAMHU: TOUYKA, MPSIMast, INIOCKOCTb.

IIprMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX IIPU PELICHUH
r€OMETPUYECKHX 3a]adu.

OnepupoBarh NOHATUAMU: NAPAJUIETBHOCTh U MEPIEHIUKYISAPHOCTD MPSIMbBIX
U IIJIOCKOCTEH.

KnaccuduinmpoBaTh B3aMMHOE PpACIONIOKEHUE NPAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarb NOHATHAMH: JABYTPaHHBIA Yroji, TPpaHd ABYTPAaHHOTO YIUa,
pedpo IBYIpPaHHOTO yTJIa; JUHEHHBIM Yrojl JIBYIpPaHHOIO yIJa; rpajycHas Mepa
JIBYT'PAHHOTO yTJa.

OneprpoBaTh NOHATUSMH: MHOTOIPDAHHUK, BBINYKIBIA W  HEBBITYKIJIBIA
MHOTOTPAHHUK, AJIEMEHTHI MHOTOTPAHHUKA, TPABUIbHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJABl MHOTOIPAHHUKOB (MHpamMuia; Npu3Ma,
IpsIMOYTOJIbHBIN Napajuiesenunes, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHMS Ui
kjaccu(ukanuu (BBINYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKHU; TPABHIIbHbBIE
MHOTOTPAHHUKH; IPSIMBIE U HAKIIOHHBIE MPU3MBbI, TapaJIJICIICTIUIIE b ).

OnepupoBath MOHATHUAMH: CEKYIIAsl INIOCKOCTh, CEYEHNE MHOTOIPaHHHUKOB.

OOBIICHATH MPUHIUIIBI TIOCTPOCHUS CEYEHUM, UCTIONB3YsI METOJ] CIIEOB.

CtpouTh ceyeHHUs MHOTOIPAHHUKOB METOJOM  CJIE€I0B, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BUA
CBEpPXY, COOKY, CHU3Y.

Pemars 3aaun Ha HaXOXKJECHUE TEOMETPUUECKUX BEIIMYUH MO 00pa3liaM Wiu
QIrOpuTMaM, IPHUMEHSS HW3BECTHBIC AHAJIUTUYECKHE METOJbl IPU PEUICHUU
CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKAMH, OT TOYKM JO IMpsAMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.

Pematp 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYMH MO 00pa3nam Win
QITOpUTMaM, IIPUMEHSS W3BECTHBIC AHAIUTUYECKUE METOAbl IIPU DPELICHUU
CTaHJAPTHBIX  MAaTEMaTMYECKMX 3aJad HAa  BBIYMCIEHUE YIJIOB  MEXIY
CKPCILIMBAIOIIMMUCSA TNPSIMBIMH, MEXKAY TMPSIMOM UM  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Bbraucnsate 00BbEMBI M IUIOIIAIM NOBEPXHOCTEN MHOTOTPaHHUKOB (IpH3Ma,
nMpaMujia) ¢ MNOpUMEHEHHEeM (OpMyJ; BBIYHCIATH COOTHOLIEHUS MEXAY
IUIOLIA/ISIMUA TOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPaHHHUKOB.

OnepupoBarth NOHATUSAMHU: CHUMMETPUS B MPOCTPAHCTBE; ILEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBIL.

W3BnekaTh, MpeoOpa3oBbIBaTh M HWHTEPHPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

[IpuMenaTh reoMerpuueckue QaxkThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANoJaraloluX HECKOJIBKO IIaroB PELICHUS, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[TpumensaTs mpocTEHIIME NPOrpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a/a4.

[TpyBOoaNTE NpUMEPHl MAaTEMaTHMYECKUX 3aKOHOMEPHOCTEM B MNpUPOJE HU
’KU3HH, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB FT€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONydYEHHbIE 3HAHUS Ha NMPAKTHUKE: aHAIU3UPOBATh pPEaJbHBIC
CUTyalldd M NPHUMEHATb H3yYEHHBIE MOHATUS B MpPOILECCE IOUCKA PELICHUS
MareMaThu4ecku CQHOPMYIUPOBAHHONW MPOOJIEMBI, MOJECIUPOBAaTh pEaIbHBIC
CUTyallud Ha S3bIKE T'E€OMETPUM, MCCIEIOBaTh IIOCTPOCHHBIE MOJEIN C
MCII0JIb30BaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, arnmnapara ainreOpsl; penarb
IPaKTUYECKHE 3a/1a4U, CBA3AHHBIE C HAXOKIECHUEM T€OMETPUUYECKUX BEJIMUYNH.

11 KVIACC

OmnepupoBaTh TOHATUSAMHU: [HIUHAPUYECKAs TMOBEPXHOCTh, 0Opa3yroIIne
WIMHAPUYECKON  MOBEPXHOCTH;  IWIMHJADP;  KOHMYECKass  IMOBEPXHOCTH,
oOpasytolre KOHNIeCKO MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYUEHUS TeJl BPaIlICHHUS.

KnaccudunupoBars B3auMHOe pacrnoioskeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTa; MIAPOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Bbruncnate 00BEMBI M IUIOUIAAM  NOBEPXHOCTEH  TEN  BpALIECHHUS,
rE€OMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYII.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIOHUCAaHHBIK B chepy u
ONMCAaHHBIM OKONO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpaIleHusl.

Bb4MCasATh COOTHOLIEHUS MEX]y IUIOMAASIMU MOBEPXHOCTEH U 0O0bEMaMu
0/I00HBIX TEJl.



N300paxaTh u3ydaeMble (QUTYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEpPTEKHBIX UHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX
quryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALICHUS.

W3Bnekarb, WHTEpHpPETUpOBAaTH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha yepTexax U
PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE  [EUCTBUSA  CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBICHITh, KAKUMHU CBOMCTBAMU OHH 00JIAat0T.

IIpuMeHATh paBuiIO NapajuleIeuIeaa.

OnepupoBarh NOHATUAMU: 1€KapPTOBbI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWUHATBHI BEKTOpa, YroJ MEXAY
BEKTOPAaMHU, CKAJIISIPHOE IPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOI MEXIY
BEKTOpAaMH, CKaJspHOEC IPOU3BEACHUE, paCKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3ajaBarh INIOCKOCTh YPABHEHUEM B ICKaPTOBOW CUCTEME KOOPIMHAT.

[IpuMeHATh TeoMeTpudeckrne (akTbl sl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, PEANOJIArarolliX HECKOIBKO IIaroB PELICHUs, €CIIA YCIOBUS IIPUMEHECHUS
3aJlaHbl B SIBHOM (hopMme.

Pemare mpocreimme reoMeTpudecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOpIMHATHOI'O METOAA.

Pemate 3amauM Ha [0Ka3aTenbCTBO MAaTEMAaTUYECKMX OTHOLUICHUH U
HaXO0X/ICHNE T€OMETPUUECKUX BEJIUUMH 10 00pa3laM Wi aJlfOPUTMaM, PUMEHSS
V3BECTHBIE METO/IBbI IIPU PELICHUN CTAHAAPTHBIX MaTeMaTUYECKUX 3a/]ay.

IIpruMeHATh  NpPOCTEHIINE MPOrpaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUYECCKUX 3a1ay.

IIpuBoauTh NpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC W
YKU3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOJIYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyallUd U IPUMEHATb WU3YYEHHBIC IIOHATUA B IPOLIECCE IOUCKA pPELICHUs
MareMaTHu4ecku CQHOPMYIMPOBAHHONW MPOOJIEMBbI, MOJECIUPOBAaTh pEaIbHBIC
CUTyallud Ha A3BIKE TIE€OMETPUH, UCCIEN0BATh IIOCTPOEHHBIE MOJIEIU C
MCII0JIb30BaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, arnmnapara ainreOpsl; pemarb
IIPAKTUYECKUE 3a1a41, CBA3AHHBIEC C HAXOXKICHUEM NeOMETPUYECKUX BEIUYUH.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBo yacoB
Ne HaumeHoBaHuUe pa3ie/ioB U TeM DJIeKTPOHHBbIE (LM poBbIe)
Kontpoabnbie | IlpakTnueckue
n/n NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/office/user/profile/
1 BBenenue B ctepeoMeTpuio 10 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 HpﬂMBIe 1 IJIOCKOCTHU B IPOCTPAHCTBE. 12 1 https://wwwlvaklasslru/
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 [MeprieHAUKYIAPHOCTD NPSAMBIX U 12 https://www.yaklass.ru/
IJIOCKOCTEN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 VYTibl MEXy IPSAMBIMU U IIJIOCKOCTMHU 10 1 hitps:/ /WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
MHororpaHHuKu https://www.yaklass.ru/
5 11 1 https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 O6bEMBI MHOTOI'PAHHUKOB 9 L https://www.yaklass.ru/

https://ege.sdamgia.ru



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

[ToBTOpEHME: cCeyeHus, pacCTOSHUS U
YTJIBL

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

11 KITACC

HaumeHoBaHuUe pa3iesioB U TeM

KoaunuecTBo 4acoB

DJIeKTPOHHBbIE (LM poBbIE)

Ne i/m Kourpoabubie | TpakTudyeckue
NporpamMmmsl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/office/user/profile/
T 12 https://www.yaklass.ru/
clla BpatlicHuA https://ege.sdamagia.ru
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
OO0BEMBI TEN 5 1 https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
BeKTOPHI U KOOP/HHATBI B https://www.vakl:?\ss.ru/
10 1 https://ege.sdamgia.ru
IIPOCTPAHCTBE
https://resh.edu.ru/office/user/profile/
TloBTOpeHHe, 0606IeHTe, https://www.yaklgss.ru/
. 7 1 https://ege.sdamgia.ru
CUCTEMAaTHU3alA 3HAHUUAU
OBIIEE KOJIMYECTBO HACOB I10 34 3 0

ITPOTPAMME



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

['eomerpus. 10-11 kmaceel: yueb. mist 001eo0pa3oBaTeNbHbIX YUPEKICHUN:
0a3oBbIif 1 npodunbHbI ypoBaH / [JI.C.ATanacsH, B.®.byTy30B,

C.b.Kamomiies u mp]. — 21-e uza. — M. : IIpocserienne, 2012.

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Mertoanyeckoe nocodue K npeIMeTHON JTMHUMU yueOHUKOB 110 reoMmetpuu JI. C.

Artanacsna, B.®.byty3oBa, C.b.Kagomuea u mp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
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