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IHHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «I['eomerpus» 0a30BOro ypOBHS IS
obyuarommxcst 10 —11 kiaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHUICKOTO 0O0pa3oBaHUA.
Peanuzanust mporpaMMbl 00€CTIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSAMM,
COCTABJISIIOIIMMU OCHOBY JJI CaMOPa3BUTHsS M HENPEPBHIBHOTO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO Ppa3BUTHUS
JUYHOCTH 0OYJArOIITIXCS.

HEJN N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yudeOHOro Kypca TE€OMETPUU Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus OOYCIIOBJICHA MPAKTUYECKOW 3HAYUMOCTBHIO METANpEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIpPABICHWH JTUYHOCTHOTO
pa3BuTHS OOyd4aromuxcs, (GopMupoBaHUS (DYHKIIMOHATBHON MaTeMaTHIeCKO
IPaMOTHOCTH, U3y4EHUS APYTUX YUeOHBIX AUCUUIUIMH. Pa3BuTne y oOydarommxcs
NPaBWIBHBIX TPEJCTABICHUNA O CYIHOCTH M MPOUCXOXKICHHU T€OMETPHUYECKUX
abCTpakIuii, COOTHOIICHUH pPEeaJbHOr0 W WJACAaTBHOTO, XapakTepe OTPaKECHUs
MaTEeMaTHYECKON HAayKOW SBIIEHHH ¥ TMPOILECCOB pEATbHOTO MHpa, MECTe
TE€OMETPUH B CUCTEME HAyK U POJIA MATEMATUYECKOT'O MOJICITMPOBAHUS B HAYIHOM
MIO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUS
ydammxcs, a TakKe KauyeCTB MBIIUICHHS, HEOOXOAWMBIX [UIsl aJanTaldd B
COBPEMEHHOM OOIIIeCTBE.

['eomeTpus sBIS€TCS OJHUM M3 0A30BBIX IMPEJAMETOB HA YPOBHE CPEIHETrO
oOmiero o0pa3oBaHusl, TaK Kak 00ECIeYMBAET BO3MOXKHOCTh HM3YyYEHUS Kak
JTVCIUTUTAH €CTeCTBEHHO-HAYYHOW HANIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHpYyeMOe TpH H3YYCHHH OO0YYarOIIHIMHUCS
MOHATUIHBIX OCHOB T€OMETPHH U TOCTPOCHUH I[EMTOYKH JIOTUIECKUX YTBEPKACHUN
B XOJI¢ PEIICHHs] TeOMETPUYECKUX 3aj]ad, YMECHHE BBIABHTaTh W ONPOBEPrarh
THIOTE3bl HETIOCPEACTBEHHO HWCIOJIB3YIOTCS NMPU PEUICHHH 3a7ad €CTeCTBEHHO-
HAYYHOTO [IUKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMICCTBEHHYIO POJIb BO
BCEX 00ONacTsIX AEATeNbHOCTH uyenoBeka. OpueHTalMs YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaNIbHOrO ObITHS, (opma
OTpPaKEHUSI OKPYKAIOIIEr0 MHpA, YCIOBHE YCIEUTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBanusi  aeiicTBuTenbHOCTA.  ONepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zaMu OOBEIUHSET pa3Hble BHUJBl y4E€OHOW M TPYJOBOW JAESITEIBHOCTH,
ABIIACTCA OOHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadeCTB, MOITOMY aKTyallbHa
3amaya (QopMHUpPOBaHUS y OOYyYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTA IO MHOTMM HaIIPABJICHHUSM.
Ilenp ocBoeHus mporpamMMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a3oBOM
ypoBHEe 0OOyueHHs — 0O0IIe0o0pa3oBaTebHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHUs U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHUW U JIEUCTBHUH,
CHEIU(PUYHBIX T€OMETPUHU, BO3MOXHOCTH YCIEIIHOTO MPOIOJIKEHUSI 00pa30BaHus
0 CIIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIb30BaHUEM T€OMETPHH.
[Iporpamma 1o reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa s
00yJaromuxcsi CpeAHeN IIKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha ypOBHE OCHOBHOrO 001ero oopasosanusa. Takum oOpa3om, oOyuaroiuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTUYECKHE YMEHMsI, CBA3aHHbIC
co crnenupuKoil TeOMETpUM M HEOOXOIUMBIC IS KU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpuio Oosee
ri1yO0OKo, €clii B JajIbHEHIIEM BO3HUKHET HEOOXOIMMOCTb B T€OMETPUYECKHX
3HAHUAX B IPOPECCUOHATIBHON AESTEIbHOCTH.
JlocTmkeHre 1enu OCBOEGHMS IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISOTCS:
e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTU MHUPOBOM
KYJIBTYpPbl U OCO3HaHHUE €€ B3aMMOCBSA3H C OKPYKAIOLUIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX W TellaX BpaIICHHUS
KaK O BOXHEHIINX MaTEeMAaTUYECKUX MOJENSX, TMO3BOJISIONIUX OMUCHIBATDH
Y U3y4yaTh pa3HblC SBJICHUS OKPYKAIOLLEr0 MUPA;

e (opMHpOBaHME YMEHHs pAacllO3HABaTb Ha 4YEpTekaxX, MOJEISIX MU B

pearlbHOM MHpE MHOTOTPAaHHUKH U TEJla BPAIICHNUS;
e OBJIAJICHUE METOAAMHU pEIEHUs 3ajjady Ha MOCTPOEHUs Ha MU300pa’keHUsIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOTpaHHMKaX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOICTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE YMEHHSA TPOBOAWTH  HECIOXKHBIE JIOKa3aTeJIbHBIC
paccyX JeHHs B XOJAE PELICHUS CTEPEOMETPUUYECKHMX 3aJad MU 3aj1ad C
IPAKTUYECKUM COJIEPKAHUEM;



e pPa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaroumxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHUN, KPUTHUYHOCTU
MBIIUICHHUS;

e (opmupoBaHUE PYHKIIMOHAIBHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUN, 0OBEKTOB
¥ 3aKOHOMEPHOCTEH B peaNbHbBIX )KMU3HEHHBIX CUTYAIUSAX U MPU U3YUCHUU
Ipyrux  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (OPMYyIMPOBATh WX Ha SA3bIKE TEOMETPHUU U CO3/1aBaTh
rE€OMETPUYECKUE MOJIEIHN, MPUMEHATh OCBOEHHBIH T'€OMETPUUECKUN
anmapaT A8 pELIeHUs  IPaKTHUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIIPETUPOBATH U OIICHUBATDH MOJYYCHHBIC PE3YJIbTATHI.

OTIUYUTENHEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KypC
CTEpEOMETpUU B Hauaje €ro u3y4eHHs 3ajad, pellaeMblX Ha YpOBHE
MHTYUTUBHOTO NIO3HAHUS, U ONPEAEIEHHBIM 00pa3oM opraHu3oBaHHasi padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOI'O
MBILUICHUS, CTUMYJIHPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JAJIbHEUIIEMY U3YyYECHUIO ITPEIMETA.

[Tpennourenue oTHAETCSA HAMNISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTb TEOPETUUYECKUE 3HAHUSA MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IPAKTUYECKON NeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydalmmxcs B Kypce CTEpPeOMETpUM TPOBOAUTCSA 3a CYET peIIeHUs 3aJad Ha
CO3/IaHHE  TPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHbIMH oOpazamu. Co3naHue oOpa3a IpPOBOAUTCA C ONOPOW Ha
HarJasgHOCTh, a ONEpPUpPOBAaHME OO0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HArJISAHOCTH, MBICJICHHOTO H3MEHEHUS €r0 UCXOTHOTO COACPKAHMSL.

OcHOBHBIE cozepxaTenbHble JIUHUKM Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHuKkn», «IIpsiMble U MIOCKOCTU B MPOCTpaHCTBE», «Tena BpaieHus»,
«BexTopsl U KOOpAMHATHI B pocTpaHCTBE». DopMHUpoBaHUE JTOrMUYECKUX YMEHUN
pacmpesieniieTcsi He TOJIbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M IO TojAaM
0o0y4eHMs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusL.

CopepxaHne 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUSI pabodeil mporpaMmbl, pacnpelelnéHHbIM MO0 TojaM oOydeHus,
CTPYKTYpHUpPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAaJAECHHE T'€OMETPUUECKUMHU
MOHATUSMH U HABBIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNAaTeNbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX IPENCTABICHUM OOydaroIUXCs, paciiupss U
yray6usist €€, oOpa3ysi IPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha uzydenue reometpumn otrBoauTCs 2 yaca B Henenmo B 10 knacce u 1 4ac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4uenus - 102 y4eOHbBIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHSITUSL ~ cTepeoMeTpuu. Touka, TmpsAMasi, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajyiebHbIE M CKpelmuBaromuecs npsMbeie. [lapamiensHOCT OPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIABHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPALIEIBHOCTh MPAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; Yroid MEXIy HOpsSMBIMAU B MPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJJICIIbHBIC TTOCKOCTH; CBOMCTBA
napajyiebHbIX IUlockocTel. [lpocreifiine mnpocTpaHCcTBeHHbIE (UTypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, mapasieenumne]; TOCTPOCHUE CEUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIIEHIUKYJISIPHBIEC MPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaJlJieIbHbIE W MEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, Teopema O MpsSMOM
MEPIEHINKYJAPHONW TUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIM  yroJl, JIMHEWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IUIOCKOCTH,  TPOEKIus  (GUTYpel  Ha  TUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TJIOCKOCTEM: MPHU3HAK  MEPHEHIUKYJISIPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX MEPIEHIUKYIAPAX.

MHoOrorpaHHuKHu

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKJIbIC
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanuuka. [Ipusma: n-yronbHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBbI;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs OBEPXHOCTh MIPU3MBI. [Tapannenenurnen, MPSIMOYTOJIbHBIN
napajuielienune]; U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHE MTUPAMHUJIBI; OOKOBAS W MOJHAS TIOBEPXHOCTh MTUPAMHUIBI; TPAaBUIbHAS U
yceu€HHas nupaMuga. OIJIEMEHTbl Tpu3Mbl U nupamuabl. [lpaBuiibHBIC
MHOTOTPAHHUKU: MOHATHE MPABUIBLHOIO MHOTOIPAHHUKA;, MpaBUJIbHASA MpU3MA U
MpaBWIbHAS MHUPAMHUIA; NPABUJIbHAS TPEYroJibHas MNHUpaMHUAA W TPaBUIIbHbBIN
TeTpadap; KyO. IlpencraBieHue o MpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
noAeKadip U ukocadap. CeueHus Npu3Mbl U TUPAMU/IBIL.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B NHpaMHAaX, Napajuiesienuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbrluncnenue 3J1eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHajid, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTM W IOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IVIOLAJb OCHOBAaHMUW, TEOpeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,
TeopeMa O IUlomanu yceuéHHoM mnupamuabl. [lonstue 06 o06béMe. OOBEM
NUpaMUabl, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXIY IUIOUIAASIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KIIACC

TeJsia BpaieHnus

[nnuHapruyeckas ITIOBEPXHOCTB, oOpasyromue HAJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWIMHIPHYECKOH TMOBEPXHOCTH. LIMIuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpasymollas W OChb, IUIOMIAJb OOKOBOM W TMOJHON
MOBEPXHOCTH.

Konunyeckasi moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEpXHOCTH. KOHYC: OCHOBaHME U BepIuHa, 00pa3yromas
U OCh;, IUIOMAAh OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pa3ylolliie U BbICOTA; OCHOBAHUA U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CQEPBHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
IO CHEpHI.

N300paxeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka nunmHapa u KoHyca.

KoMOuHanuu Ten BpalleHUss YW MHOTOIPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIllCHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00HEMOB Tel. Teopema 06 00BEME
IpSIMOYTOJILHOTO Tapajienienumneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 1apa U 1miomaas chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOLIEGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEJI.

Ceuenuss wwivHApa (TApaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (MapajijieIbHOE OCHOBAaHHIO M TPOXOSIIEEe uYepe3 BEpIINHY), CEUCHHUs
nrapa.

BeKTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu 1 B mpocTpaHcTBe. ClI0XKEHHE U BBIYMUTAHUE BEKTOPOB.
YMHO)XeHue BeKTopa Ha yucio. PasnoxkeHne BekTopa mo TpéM HEKOMIUTAaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWl JACUCTBUH ¢ BekTopaMu. llpsimoyronpHas cucrema



KoopauHaTt B npocrpaHcTBe. Koopamuarel BekrTopa. IIpocreitmme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brruucnenue yrioB Mexay MPSMBIMU U INIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIN
METOJI ITPU PELICHNN T€OMETPUUYECKUX 3aa4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInduHOCTHBIE pe3yNabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOro MpeaMeTa
«MaremaTukay XapakTepu3yrTcs:

I'paxiaanckoe BociuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIErocs: Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUMCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH,
npolenyp TpaxJaHCKoro ooOmecTtBa (BBIOOPHI, OMPOCHI W TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSIMU 1 Ha3HAYCHUEM.

IIaTpuoTH4eckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXTaHCKON UACHTUYHOCTH, YBAKECHHUS K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATHX JOCTH)KCHHH B APYTHUX HAayKax, TEXHOJOTHUSX, cepax
HYKOHOMMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEH POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOIO  IOBEJCHUS,
CBA3aHHOTI'O C MPAKTHYECKUM MIPUMEHEHUEM JTOCTHXKEHUN HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyAyLIETO.

JcTeTHYeCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOUICHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peleHnH, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKHUM ACIIEKTaM Pa3jINvHbIX BUIOB HCKYCCTBA.

Pusnyeckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTHYEeCKHUE 3HAHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nueckasi akTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUS,
IPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON JEATETbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHUEM ILIEHHOCTU TPYAOIIOOHUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur W peanu3oBbIBATH COOCTBEHHBIE IKU3HEHHbBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MaTEMaTUYeCKOMY OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TIPOTSHKEHWHW BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHUECKHUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTHYCCKOH KYJIBTYPhl, TMOHHMMAHUEM BIIHSHUS
COIMAIBHO-DKOHOMHYECKHX IPOIIECCOB Ha COCTOSIHHE NMPHPOIHONW M COIMAIBHON
Cpenmpl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa HSKOJOTHYECKHX IMpoO0seMm;
OpUCHTAllMCH HAa TPHUMEHEHUE MAaTEeMaTHYCCKUX 3HAHWUW I PEIICHHs 3a7ad B
00JlacTH  OKpY)KAloIeH Cpebl, IUIAHUPOBAHMS TIOCTYMIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICJICTBHH JIJIS1 OKPY KAIOMIEH CPE/IbL.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOW HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB ¢
pPa3BUTUS W 3HAYUMOCTH JUUIS Pa3BUTHS ITUBUJIU3AIMH, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKHM M MaTEeMaTHYCCKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIBCKYIO JCSITEIBHOCTD
WHIUBUTYyaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaTbl OCBOCHMS MPOTPAMMbl YUE€OHOTO MpeaMera
«Maremaruka XapaKkTepU3yrTCs OBJIAZICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0eucmeusaMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oelicmsusi,  0becneuu8arOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX HNPOYECCO8 0OYyuarowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUX,
UCCNe008amenbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeiicTBU:

e BBISBIAITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKKM MAaTEMATHUYECKUX
00BEKTOB, TOHATHUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  MOHSATUW; yCTAaHABJIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIacCU(pUKALMK, OCHOBAaHUS Al OOOOIIEHHS U CpaBHEHUS, KpUTEPUU
MIPOBOJIUMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTh U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE W OOIUIUE;
YCJIOBHBIC,

e BBISBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;
npeiaraTb KpUTEPUH JJIs1 BBIABICHUS 3aKOHOMEPHOCTEN W POTUBOPEUHNIA;



e JI€NIaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IIPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
IPUBOJUTh HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBOJBL,

e BbIOMpaTh cmoco0 pemeHus yuyeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbCcKHe J1ecTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS;
¢bopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUPOBATh  THUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3UIIMIO, MHEHUE;

e IIPOBOAWTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOIo
o0beKTa, SIBICHHSA, TMPOLIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMHU, SIBIICHUSMH, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (pOPMYIMPOBATH OOOOIIEHMS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh J1OCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHUIA;

e IPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IPEOJIOKEHUS O €70 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ ungopmaumeii:

e BBIABJIATH AePUINUTHI HHPOPMAIUH, JAHHBIX, HCOOXOAUMBIX NJIsi OTBETA
Ha BONPOC U I PELICHUS 3aa4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHS;

e CTPYKTYypHUpOBaTh MH(OPMALINIO, IPEJICTABIATH €€ B PA3IMUHBIX opMax,
WLTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH Ha/1EKHOCTD UHpOpMaLUu o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvnvie KOMMYHUKAMUGHbBlE  Oelicmsus,  00ecnedusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OOwmenue:

e BOCHpPUHUMATh U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIECHHUS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IIO
XOJly peLIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npoOJIeMbl, perraeMoi 3ajjauu, BbICKa3bIBaTh UACH, HAIICJICHHBIC HA TIOUCK
pPEILIEHHUsI; COMOCTABIATH CBOM CYXKIECHHS C CYXACHUSMH JPYrUX
YYACTHHKOB JWaiora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HILMI; B
KOPPEKTHOI (popme GpopMyIrpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NOPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEIOBAHMS,  TIPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPEe3eHTAIMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHIUBUTyJIbHON PabOThI MPU PEIICHUH YUEeOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHON JeATEIbHOCTH, IUIAHUPOBATh OPraHU3aldi0 COBMECTHOMN
paboThI, pacrpeaeNsITh BUIbI pad0T, JOTOBAPUBATHCS, 00CYKAATh MIPOIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHMsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBUSI C JPYTMMHU YJE€HAMU KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YYACTHHKAMHU B3aUMOICHUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cCMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITh TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEJIbHOM pediekcuu Kak OCO3HAHUS
COBEpLIAEMBIX JIEVCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJII TMpoIlecca |
pe3yabpTara peuieHuss MaTeMaTUIeCKOM 3a/1auu;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a7laul, BHOCHUTb KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE pE3yibTaTa €M U YCJIOBUSM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTHXKEHHUS PE3YIbTAaTOB AEATEIBbHOCTH,
HAXOJIUTh OIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, TIPSAMas, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJCACTBUSI U3 HUX MPU PELICHUH
reOMETPUYECKUX 3a/ay.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPHIEHIUKYISIPHOCTD MPSIMBIX
U TIOCKOCTEHM.

KnaccupunmpoBath B3aMMHOE pAaCMONOKEHUE MPSMBIX MU IIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSMU: ABYTPAHHBIM YroJi, TpaHd JIBYTPaAaHHOIO YIJa,
pebpo NBYrpaHHOIrO yrja; JUHEWHBIM yroa ABYTPAHHOTO yTila; TpaaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbINA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOTOIrpaHHUKA, TPABUIILHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuja; MpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienumne;, Kyo).

Knaccudgunuposath MHOTOT'PaHHUKH, BBIOWpas OCHOBaHUS JUTST
Kiaccuukany (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IIPaBUJIbHBIC
MHOTOTPAaHHUKU; MPSMbBIC U HAKJIOHHBIE MPU3MBbI, TTapaJlICIICTIUIECIbI).

OnepupoBaTh NOHATUSIMU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBACHATH NPUHITUIIBI TOCTPOCHUS CEUEHUM, UCIIOIB3YSI METOJI CIICIOB.

Ctpouth CeueHUsT MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEHKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKY, CHHU3Y.

Pemiats 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIIMUMH MO 00pas3laM uiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAJTUTUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MAaTE€MAaTUUYECKHUX 3aJ1ad HA BBIUMCIICHUE PACCTOSHUN MEXKIY ABYMSI
TOYKaMH, OT TOYKH JO TMpPsSMOHA, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TIPSMBIMH.

Pemiats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIIMUMH MO 00pa3laM Uiu
aIrOpUTMaM, NPUMEHSS W3BECTHBIC AHAJTUTUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MAaTEMATMYECKUX 3ajlad Ha BBIUYHUCICHUE YIJIOB  MEXKIY
CKpPCIIMBAIOIIUMUCS MPSIMBIMU, MEXKAYy TMPIMOM U  IIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIByTPAHHBIX YTJIOB.

Beraucnars 00bEMBI M TIJIOMIAIM TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpH3Ma,
nupaMujia) ¢ TpUMEHEHHEeM (QOpMYJl; BBIUMCIATh COOTHOIIECHUS MEXTY
TIOMIASIMHU TTIOBEPXHOCTEH, 00hEMaMHU TT0I00OHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATUSMHU: CHUMMETPHUsI B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBIL.

W3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeICTaBICHHYI0 Ha YepTexax U
PHUCYHKAaX.

[Ipumenats reomerpuyeckue (HaKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANoIaralonuX HECKOJIBKO MIAaroB PEIICHUs, €CIU YCIOBHS TPUMEHEHUS
3aJjaHbl B IBHOM (hopMe.

[lpuMensTs mpocTeliMe NpPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoUTH TpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KU3HU, paClio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyuMeHATh TOJIyYeHHbIE 3HAHHUS HA MPaKTUKE: aHAIM3UPOBATH peajbHbIC
CUTyallud WM TPUMEHSTh H3y4YCHHBIE MOHATUS B TNpOIecCe IOKMCKAa pPEUICHUS
MaTeMaTH4eCKd CQOPMYIHUPOBAHHOW TMPOOIEMBbI, MOJEIUPOBATH peAbHbIC
CUTyalldd Ha s3bIKE TEOMETPUHU, UCCIEA0BaTh TOCTPOCHHBIE MOJEIU C
UCIOJIB30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anrmapaTa anreOpbl; pemaTh
NpaKTUYECKHE 3aauu, CBI3aHHbIE C HAXOXKIACHUEM IeOMETPUYECKUX BEIUYHH.

11 KIIACC

OmneprpoBaTh MOHATUSAMHU: UWIHHIPUYECKAas TOBEPXHOCTh, OOpa3yroIine
MWIMHIPHYECKON  TOBEPXHOCTH;  IIWIMHIDP;,  KOHUYECKass  IOBEPXHOCTH,
oOpa3yroire KOHNYECKOH TOBEPXHOCTH, KOHYC; c(peprueckasi TOBEpXHOCTh.

Pacnio3naBats Tena BpaimeHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TIOTYUEHUS TEJ BPAIICHUSI.

KnaccudummpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHM: MAPOBOH CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
CEerMeHTa; IIApOBOM CJIOH, OCHOBAHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Berumcnate  00BEMBI M IJIOHMIAAM  TIOBEPXHOCTEH TENm  BpaIleHUS,
T€OMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHITHSIMH: MHOTOIPDAaHHUK, BIHCAaHHBIK B cdepy u
OIMCAaHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHK HWJIM TEJO
BpaIllCHUSI.

BBIYHCIATE COOTHOMIEHUSI MEXTy TUIOIMAIIMU TTOBEPXHOCTEH M 00BEMaMU
MOTO0HBIX TEI.

N300paxarh w3ydaeMble (DUTYpbl OT PYKH H C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.



BbInonHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, NPEJCTABICHHYIO Ha YEpTEXKaX U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpimonHATE IEWCTBUSA CIOKEHUS BEKTOPOB, BBIUYMTAHHUS BEKTOPOB M
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIaIAI0T.

[IpumeHATh IpaBUIIO MapajuieaenuIea.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPAMHU, CKASIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, paCKIabplBaTh BEKTOp II0 JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh JIOCKOCTh YPAaBHEHUEM B E€KAPTOBOW CHCTEME KOOPIUHAT.

[TpumenaTs reomerpuyeckue (HaKTbl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeAnoaraloluX HECKOIbKO [IaroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemare mpocreiimme reoMeTpuYecKue 3aJa4d Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemate 3amaum Ha JOKAa3aTelbCTBO MAaTEMAaTUYECKUX OTHOLICHMM U
HaX0JIEHUE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM WM alrOpuTMam, IpUMEHss
W3BECTHBIC METO/bI IPH PEILICHUH CTAHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATs NpOCTEHINME MNPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a1a4.

[IpuBoAUTH IHpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB I'€OMETPUHN B HCKYCCTBE.

[IpyMeHATh TMOMY4YECHHBIE 3HAHWUS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallUH W IPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu C(OPMYJIUPOBAHHOM MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3aa4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKNUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
KonTtpoibn IIpakTHyeck
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl
pecypcsl
bu6mmoreka [IOK
1 Brezettite B crepeomerpitio 10 https://m.edsoo.ru/1¢209e37
) IIpsiMBIE U TUNIOCKOCTU B IPOCTPAHCTBE. 12 | bubnuoreka [IOK
[TapayieabHOCTB MPSAMBIX U IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepneHIMKYISIPHOCTH MPSAMBIX U 12 bubnuoteka [JOK
MJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
1 1
4 Yrisl MeXAy NPSAMBIMU U IIJIOCKOCTSIMU 0 https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
. HOTOTpatHii https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 OO6BEMBI MHOTOI'PaHHHUKOB 9 1 hitps://m.edsoo.ru/1 209637
7 [ToBTOpEHME: ceueHus, paCCTOSHUS U YTJIbI 4 1 brbmorexa [TOK
P ' P 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHnmue pa3aeioB H TeM nudpoBbIe
Ne ni/m P Kourpoasnsl | IIpakTuyecku (p )
NPorpamMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbl e padoThl
pecypcsl
bu6mmoreka [IOK
1 T 12
©J1a BpalCHHA https://m.edsoo.ru/1¢209e37
N bubnuotexa [JOK
2 ObmEmbt Ten > ! https://m.edsoo.ru/1¢209¢37
3 BexTops! 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa LOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06061IeHNE, 7 | bubnuoreka [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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