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Pabouas nporpamma kypca reomerpuu 10-11 kiaccoB

IHosicHUTEIbHAS 3aIIUCKA

Pabouas nporpamma yuebHoro kypca «'EOMETPUSA» nns 10-11 kmaccoB Ha
2022-2024 y4yeOHble TOJbI COCTABIEHA HA OCHOBE:

- ®enepanpHoro 3akoHa Poccuiickoit @enepanuu ot 29 nexadbps 2012 r. N 273-d3 «O6
oOpa3oBanuu B Poccuiickoit @enepannny;

- @enepalibHOTO TOCYIAPCTBEHHOI'0 00pa30BaTEbHOTO CTaHAApTa HAYAJIBLHOT'O 00IIETOo
oOpazoBanus (Y TBepkI€H MpuKazoM MuUHUCTEpCcTBa 0Opa3zoBaHusi U Hayku Poccuiickoi
Oeneparuu oT 6 okTsI0pst 2009 r. Ne 373) (¢ mociaeAyOIIMMU U3MEHEHUSIMU);

- @enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTeNIbHOIO CTaHAapTa OCHOBHOI'O OOIIEro
oOpa3oBanus (YTBepKJIeH MpukazoM MuHHCTEpCTBAa 00pa3oBaHus W Hayku Poccuiickoi
®eneparuu ot 17 nexadbps 2010 r. Ne 1897);

- @enepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEHETO OOIIEro
oOpa3oBaHus, yTBEPKAECHHBIN NMprukazoM MuHuctepcTBa oOpa3zoBanus U Hayku Pocculickoi
®enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan B Muntocte Poccun 09.02.2016
Ne 41020);

-IIpukaza MunuctepctBa o6pa3zoBanus u Hayku P® ot 31 nexabpsa 2015 roga Nel576
«O BHeceHuu n3MeHeHui B denepalibHbIi TOCYIapCTBEHHBIN 00pa30BaTEIbHbIN CTaHIapT
HAYaJIbHOTO 00IIero 00pa3oBaHusi, yTBEPKACHHBINA MprUKa3oM MuHHUCTEpCTBAa 00pa30BaHMUS
u HayKu PD ot 6 okTsa6ps 2009 1. Ne373»;

-IIpukaza MunucrepcTBa oopazoBanus u Hayku PO ot 31 gexabps 2015 roma Nel577
«O BHeceHuu n3MeHeHui B denepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIapT
OCHOBHOTO 00111eT0 00pa3oBaHus, YTBEPKISHHBIN MTpUKa3oM MUHHCTEpCTBA 00pa3oBaHUs U
Hayku PO ot 17 nexabpst 2010 1. No 1577»;

- [Ipukaza MunucrepcTBa o6pazoBanus U Hayku Poccutickoit ®enepamuu ot 31.12.2015
Nel578;

«O BHECEHMH U3MEHEHUH B (pefepaIbHBIN rOCy1apCTBEHHBIN 00pa3oBaTEIbHbIN
CTaHJApT CpelHero oOuiero o0pa3oBaHus, yTBEpKIEHHBIA MPUKa30oM MUHKCTEPCTBA
obOpasoBanus u Hayku Poccutickoit @eaeparun ot 17 masg 2012 r. Ne 413»
(BapeructpupoBan B Muntocte Poccuu 09.02.2016 Ne 41020);

- YcraBa MBOY Tlopt-Katonosckoit COILI,

- OcHOBHO#1 00pa3oBaTEILHOM POrpaMMEBI CpeaHero ooIero oopasosanus MbOY
ITopT-KaTonosckoit COII A3oBckoro paiioHa;

- [Tonoxenuss MBOY Ilopt-Katonosckoit COIL A30Bckoro paiioHa 0 COCTaBICHUU
paboueii mporpaMMbl yueOHOTO Kypca,

- IIpumepnspix mporpamm mo matematuke (M.: [IpocBemenue, 1994, 1996; M.: [Ipoda,
2001-2007);

- Yuebnoro mnana MBOY Tlopt-Katonosckoit COIII na 2022-2023 y4eOnbIi TO;

- l'omoBoro xanengapuoro rpaduka Ha 2022- 2023y4.ros.



MECTO NPEJMETA B YYEEHOM IJIAHE
Ha u3yuenne reomerpun B 10-11 kinaccax cpeHe MIKOJIbI BBIACIAECTCSA 2 4 B HEACIIO B

TCUYCHUC JIBYX JICT O6y‘I€HI/IH.

Ilnanupyembie pe3yjbTaThl 0CBOEHUSI Y4eOHOI0 Kypca
[Iporpamma obecrnieynBaeT JOCTHKEHHUS CJEAYIOIIUX PE3YJIbTaTOB OCBOCHHUS
00paszoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs:

JInuHOCTHBIE Pe3yJbTAThI:

- BKJTIOUYAIOIINX TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCS K CAMOPa3BUTHIO,
JTUYHOCTHOMY CaMOOTIPEICTIEHUIO 1 CAMOBOCITUTAHU IO B COOTBETCTBUM C
00111eueTIOBEYECKUMU IIEHHOCTSAMU;

- cpOpPMHUPOBAHHOCTh MX MOTHUBAIIMU K OOYUYCHUIO U IICJICHATIPABICHHON
MO3HABATEILHOM JAEATEILHOCTH, CUCTEMbI 3HAUMMBIX COIUATIBHBIX U
MEXJIUYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK;

- CMIOCOOHOCTh CTABUTh IIEJIM U CTPOUTH )KU3HCHHBIC TIAHBI;

- TOTOBHOCTB U CITOCOOHOCTh K CAMOCTOSITEIIbHON, TBOPUYECKON U OTBETCTBEHHOMN
NeSATeIIbHOCTH;

- HaBBIKW COTPYJIHUUECTBA CO CBEPCTHUKAMHU, IETbMH MJIQJIIIETO BO3pACTa,
B3POCJIBIMHU B 00pa30BaTebHON, OOIIECTBEHHO TMOJIE3HOM, y4eOHO-
UCCIIEN0BATEIBCKOM, MPOEKTHON U APYTHUX

BUJIaX JESATEIbHOCTH;

- TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe caMO0Opa30BaHUIO, HA
IPOTSHKEHU U BCEU )KU3HU;

- CO3HATEJIbHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCHENTHOM podeccroHanbHON U 00IEeCTBEHHON AeATeIbHOCTH.
MeTanpeaMeTHbIe pe3yJIbTAThI:

- BKJTIOYAIOIINX OCBOCHHBIE 00YUYAIOMIUMHUCS MEXKIPEIMETHBIC TIOHATUS U
YHUBEpPCAJIbHbIC yueOHbIC NEUCTBUA (PETYISATUBHBIC, I03HABATEIIbHbIC,
KOMMYHUKATHUBHBIE);

- CaMOCTOSITENIbHOCTh B TUTAHUPOBAHUU U OCYIIECTBICHUHN yU4eOHOU EeATeTbHOCTH
Y OpraHu3aluy y4eOHOTO COTPYHMYECTBA C ME€1aroraMy U CBEPCTHUKAMU;

- CITIOCOOHOCTH K TOCTPOSHUIO0 UHIMBUIYAIbHONU 00pa30BaTEeIbHON TPAeKTOPHH,
BJIa/ICHUE HaBBIKAMU y4e€OHO-HCCIIEIOBATEIHCKOM, MPOSKTHOM M COIUATBLHOM
NEeATEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO ONPEIEIATh LU IESITENbHOCTH U COCTABIIATh IJIaHbI
NEeATENIbHOCTH; CAMOCTOSTENIbHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH IESITEIBHOCTD;

- ICTIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIsl JOCTHKEHUS TOCTABICHHBIX 1IeJIeH
U peajn3aly IIaHOB A TEIbHOCTH;

- BBIOUpATh YCIEIIHbIE CTPATETHH B PA3JIMUHBIX CUTYyAIUSX;

- YMEHHE MPOAYKTUBHO OOLIATHCA U B3aUMO/ICHCTBOBATH B MIPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATh MO3UIIMU APYTUX YYACTHUKOB JEATEIbHOCTH,

s PekTUBHO pa3peniaTb KOH(IUKTHI;

- BJIaJICHUE HaBbIKAMU MTO3HABATEIBHOM, yueOHO-UCCIIEI0BATENbCKON U IPOEKTHOM
NeATEeNIbHOCTH, HaBbIKAMU Pa3pellieHus TpoOieM;



- CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOMCKY METOJI0B PEIICHHUS
MIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JINYHBIX METOJIOB ITIO3HAHUS,
- TOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITENIbHON MH(OPMaIIMOHHO-
ITO3HABATEIBHOM JEATEIbHOCTH, BKIIOYAsi YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
MCTOYHUKAX UH(OpMALUU, KPUTHUYECKU OLIEHUBATh U MHTEPIIPETUPOBATD
MH(OpMAIUIO, TOJYYaeMYI0 U3 PA3IUYHbIX HICTOYHUKOB;
- YMEHHUE UCIOJIb30BaTh CPEJICTBA NH(POPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX
texHojoruii (nanee — UKT) B pelieHn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOII0EHUEM TPeOOBAaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, peCypcocOepeKeHUs, MPABOBBIX U ATUYECKUX HOPM,
HOpPM MH(OPMAIMOHHON 0€30MaCHOCTH;
- BJIaJICHUE HaBbIKAMU MMO3HABATEIbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JNENCTBHUI U MBICIIUTEIIBHBIX TPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI, TPAHUL]
CBOEr0 3HAHUS U HE3HAHMS, HOBBIX I03HABATENIBHBIX 33/1a4 U CPEJCTB UX
JOCTHKEHUS.
IIpeamMeTHBIE pe3yJIbTATHI:
-BKJTIOYAIOLIMX OCBOEHHBIE 00YUYalOIUMHUCS B XO€ U3yUYEeHUs YIEOHOT0 MpeameTa
YMEHHUS, BUABI JEATEIHHOCTHU 0 TOJYYSHUIO HOBOT'O 3HAHUS B paMKaX yueOHOro
nperMeTa, ero npeoOpa3oBaHUIO U MPUMEHEHUIO B yUEOHBIX, y4eOHO-TIPOEKTHBIX
U COLIMAIIBHO-TIPOEKTHBIX CUTYalUsX;
- (hopMHpOBaHHE MAaTEMATHUECKOTO TUIIA MBIIIJICHUS, BIIaJICHE T€OMETPUUECKOI
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATUSAMHA, METOAAMU U IPUEMAMY;
- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEMATHKE, O CIIOCO0aX OMMCAHUS Ha
MaTEMaTUYECKOM SI3bIKE SBJICHUN pEabHOIO0 MUPA;
- ¢(hOpMHUPOBAHHOCTbH MPEACTABICHUI O MAaTEMaTUYECKUX MOHATHIX, KaK O
BAXHEHIINX MaTEMaTHYECKUX MOJAEIIAX, O3BOJISIFOLIMX ONUCHIBATh U U3y4aTh
pa3HbIE IPOLECCHI U SIBJICHMS; TOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
OCTPOCHMSI MAaTEMAaTHYECKUX TEOPUIL;
- BJIJICHUE METOJIaMH JI0Ka3aTeJIbCTB U aJrOPUTMOB PEILICHUS;
- YMEHHE UX IPUMEHSATh, IPOBOJUTH JOKA3ATEIbHBIE PACCYKACHUSA B X0/I€
peleHns 3a1ay;
- BJIJICHUE OCHOBHBIMM NOHATUSAMM O INIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (purypax, X OCHOBHBIX CBOMCTBAX;
- ¢(hOPMHUPOBAHHOCTh YMEHUS PaclloO3HABATh Ha YepTekax, MOJIEISAX U B PeabHOM
MUpE reoMeTpuueckue QUrypsl;
- IPUMEHEHNE U3YUYEHHBIX CBOMCTB reoMeTpuieckux Guryp u Gpopmys amis
peneHns reOMeTpUYECKHUX 3a1ad U 33724 C IPAKTUYECKUM CONECP/KAHUEM;
- BJIAJICHUE HABBIKAMH UCITOJIb30BAHUS F'OTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM IPH
peleHny 3aaad.

Hcnosb3oBaTh NpHOOPETEHHbIE 3HAHUSA M YMEHUS B IPAKTHYECKOH
AeATeJbHOCTH U NOBCEAHCBHOM KU3HM /JIA:
-hccaeoBaHus (MOJAEIUPOBAHNS) HECIOKHBIX MPAKTHUYECKUX CUTyal[Ui HA OCHOBE
M3YUYEHHBIX (OPMYJI U CBOUCTB (UTYD;



-BBIUUCIICHUS JJIMH, TUIONIaJeH U 00bEMOB peaIbHbIX O0BEKTOB MPHU PEIICHUU
MPAKTUYECKUX 3aJ1a4, UCIIOIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKU U
BBIYHCIIUTENBHBIE YCTPOHUCTBA

B pe3ynbTaTte n3ydeHuss TeOMETPUH BBITYCKHUK HAYYHTCS

® pacro3HaBaTh Ha 4YEPTEKAX M MOJEIAX IPOCTPAHCTBEHHBIE (HOPMBI,
COOTHOCHTH TPEXMEPHBIE 00BEKTHI C UX ONMUCAHUSIMH, H300paKECHUSIMU;

® ONUCHIBATH B3aUMHOE PACIOJIOKCHHE TPSAMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU CYHCOCHUSL 00 IMOM PACNOLONCEHUU,

® AHAM3WPOBAaTH B TPOCTEHIIMX CIIy4asX B3aWUMHOE PaCIOJIOKCHHEC
00BEKTOB B IMMPOCTPAHCTBE;

e m300pakaTh OCHOBHBIC MHOTOTPAaHHUKM W KpPYIJIBIE TeJa, BBITIOJIHATH
YEePTEXkH TI0 YCIOBHSIM 337124,

® CTPOWTH MPOCTEHINNE ceUeHUs KyOa, IPU3MBI, TUPAMUJIBL;

e pemiaTh INIAHUMETPUICCKHE U TTPOCTEHIITNE CTEPEOMETPUYUCCKHE 3aauH Ha
HAXO0XJICHUEC T€OMETPHUSCKUX BEJTNIMH

(ITMH, yTII0B, TUIOIIAJICH, 00HEMOB);

® CIOIL30BaTh pH pEIICHUH CTEPEOMETPHUCCKUX 3a1a4
IUTAHUMETPUYECKHUE (PAKThI U METOBI;

® [IPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJC PEIICHUS 3a/1ay.

BrinyckHUK noayuum 603moxncnocms:

e pelaTh )KU3HEHHO NPAKTUYECKUE 3a/1a4H;

® CaMOCTOSITENIbHO MPUOOpPETaTh U MPUMEHSTh 3HAHUS B PA3IIMYHBIX
CUTYallUsAX, paboTaTh B rpymnmnax;

® apPryMEHTUPOBATH U OTCTAUBATH CBOIO TOUKY 3PEHUSI;

®  yMETh CIyIIaTh APYTUX, U3BJIEKATh yUYCOHYIO0 HH(OPMAIUIO HA OCHOBE
COIMOCTaBUTEIHLHOTO aHANIN3a 0ObEKTOB;

® TI0JIb30BATHCS MPEIMETHBIM YKA3aTEJIEM SHIMKIIONEANN U CIIPABOYHUKOB
JUTSL HAXOKJEHUsT WHGPOpPMAIINK;

® CaMOCTOATENIBHO JICMCTBOBATh B CUTYAIIMU HEOIIPEICIEHHOCTH IPU
PEIICHUH aKTYyalIbHBIX JJI1 HUX MPOOIIeM.

® y3HATh 3HAYCHUE MATEMATUYECKON HAYKH JJIsl PELICHHUS 3a/1a4,
BO3HUKAIOIIMX B TCOPUH U IPAKTUKE; IIUPOTY U B TO KE BpEMS
OTPaHUYEHHOCTh MPUMEHEHUSI MATEMATUUECKUX METOIOB K aHAIU3Y U
MCCJICIOBAHUIO MPOIIECCOB U SIBJICHUI B MPUPOJIC U OOIIECTBE;

® y3HATh 3HAYCHUE MPAKTUKHA U BOPOCOB, BO3HUKAIOIIMX B CAaMOM
MaTeMaTuKe Jisi GOPMHUPOBAHUS U PA3BUTHSI MATEMATHIECKON HAYKH,
WCTOPUIO PAa3BUTHS BO3HUKHOBEHUS U Pa3BUTHS TEOMETPUH;

® [PUMEHSTHh YHHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTeMaTHYECKUX
paccyXaeHul, uX NPUMEHUMOCTb BO BCEX O0JIACTAX YEJIOBEUECKOM
JNEATENBHOCTH; BEPOSATHOCTHBIN XapaKTep Pa3InyHbIX IPOLECCOB
OKPYKaIIEr0 MUPA;



OCHOBHOE COIEPKAHHUE
I'EOMETPUA

IIpsimble U IVIOCKOCTH B MPOCTPaHcTBe. OCHOBHBIE MOHATHUS CTEPEOMETPUUN
(Touka, mpsiMasi, IIIOCKOCTb, MPOCTPAHCTBO).

[lepecekaromuecs, napaiebHbIE U CKPEIIUBAIOLINECS NPSMBIE. YTOJ
MEX1Y NPSIMBIMU B TpOCTpaHCcTBE. [lepneHIUKyISIPHOCTD NPSIMBIX.
[TapannenbHOCTh ¥ NEPIEHAUKYISIPHOCTD NPSIMOM U TNIOCKOCTH, MPU3HAKU U
cBoiicTBa. Teopema o Tpex nepneHauKyspax. l[lepnenankynsap u HakJIOHHAs.
VYron Mexay npsIMOM U TIIIOCKOCTBIO.

[TapannenbHOCTh MIOCKOCTEHN, NEPIEHAUKYIISIPHOCTD INIOCKOCTEN, MPU3HAKH
U CBOMCTBA. /[8yepanHbiii Y20, TUHEUHbIl Y20 08Y2PAHHO20 Veld.

PaccTosiHust OT TOUKH J10 TIIOCKOCTU. PaccTosiHre OT mpsiMOM J10 TIIOCKOCTH.
Paccrosinue Mexay napajiebHbIMU MJIOCKOCTAMU. Paccmosnue mexcoy
CKPeWUBAOWUMUCS NPAMBIMU.

[TapamnenpHOE MpoeKTUPOBaHUE. [11014adb OPMO2OHAILHOL NPOEKYUU
MHo2oyeonvHuka. 300paskeHne mpocTpaHCTBEHHBIX QUTYD.

MHuororpannnku. Bepmmnel, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmia.
MHnozoepannsie yanvl. Buinykavie mnocoepannuku. Teopema Jiinepa.

[Tpusma, ee ocHoBaHMs1, OOKOBBIE peOpa, BEICOTA, OOKOBAsI TOBEPXHOCTb.
[Ipsimast u naxnonnas npusma. llpaBunpHas npusma. [apamtenenunen. Ky6.

[Mupamuna, ee ocHoBaHue, 60KOBBIE pedpa, BbICOTa, OOKOBast MOBEPXHOCTb.
TpeyronpHas nupamuia. [lpapuibHas nupamuaa. ¥Yceuennas nupamuoa.

CummeTtpuu B KyOe, B mapajljiesenunene, 6 npuzme u nupamuoe. Ilouamue o
cuMMempuy 8 Npocmpancmee (YeHmpaibHas, ocesas, 3epranvras). Ilpumepsi
CUMMEMPULL 8 OKPYHCAIOULeM Mupe.

Ceuenus kyOa, IpU3MbI, TUPAMUJIBL.

[IpencraBienne o MpaBUIIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadIp,
JTOAEKa’Ap U UKOCAIP).

Tesa u moBepxHocTH Bpawmenust. [lunuuap u konyc. Yceuennwiii konyc.
OcHoBaHue, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yroias, pa3septka. Ocesbie
ceueHuUs U cedeHus napanienbHble 0CHOBAHUIO.

lap u cdepa, Ux cedeHus, KacamenbHas NIOCKOCMb K cepe.

O0beMbl Tes1 U IJIOIIAIM UX MMOBEPXHOCTEM. [lonamue 06 obveme mena.
OmHowenue 06vemMo8 noO0OHBIX mell.

®opmynbl 00beMa Ky0a, MpSIMOYTOJIbHOTO NapalieNenuIeia, MpUu3Msl,
uunuHapa. @opmMyibel 00beMa NUpaMuabl U KoHyca. @opmyIibl II0IAN
MOBEPXHOCTEH IMIIIMHIPA U KOHYyca. PopMyIbl o0beMa mapa u Tiomaan cQepel.

Koopannarsel 1 BeKTOpPBI. J[€KapTOBBI KOOPAMHATHI B POCTPAHCTBE.
dopmyna pacCTOSTHUSA MEXIY ABYMS TOUKAMU. Y paBHEHUS CHEPBI U nIOCKOCHU.
Dopmyna paccmoanus om mouKku 00 NAOCKOCMU.

Bextopel. Moaynb Bektopa. PaBeHCTBO BEKTOpOB. Cl10KEHHE BEKTOPOB U
YMHOKE€HHE BEKTOPA HA YKUCJIO. YTOJI MEXAYy BeKkTopamu. KoopanHaTel BEeKTOpAa.



CkansipHoe npou3sBeieHre BeKTOpoB. KommHeapHbie BEKTOPBHI.

COJEPKXAHUE TEM YUYEBHOI'O KYPCA
10 kaacc (2 4 B Heaes10, Bcero 68 4)

BBoanoe moBTopenue (3 yaca)

Henb: nosmopenue u cucmemamusayus mamepuana Kypca 2eomempuu 7-9
K1accos
Heau: noBTOPUTH U 00OOLIUTE 3HAHUS U YMEHUS, YUAILLIUXCS YEPE3 pelICHHE 3a1au
IO cJIeyomuM TemaM: TpeyronbHuku. [lapamienbHbie npsMble.
MHoroyroynbHUKH. YeTblp€XyronbHUKU. OKpYyKHOCTh. BekTopbl. MeTon
KOOpJIMHAT Ha TUIOCKOCTH.

1. BBenenue (aKkcHOMBbI CTEPEOMETPUM U UX CJaeACTBUA). (4 4).

[IpencraBienne pazzena TeOMETpUH — crepeoMeTpud. OCHOBHBIE MOHATHS
cTepeoMeTprr. AKCHUOMBI CTEPEOMETPUHN U UX CIIENCTBUS. MHOrorpaHHUKU: KYyO,
napajuieNieluIel, TpAMOYTrOiAbHbIN MapajjeienuIe, npusMa, npsMmas Ipu3Ma,
npaBUjibHAs NpHU3Ma, MNHpaMHUAa, NpaBUibHAasg nOUpamuaa. MojaenupoBaHue
MHOT'OTPaHHUKOB U3 Pa3BEPTOK U C MOMOIIBIO FEOMETPUYECKOTO0 KOHCTPYKTOPA.

Heab: o3naxkomums yuawuxcs ¢ OCHOBHbIMU CEOUCMEAMU U CHOCOOAMU
3a0aHus NI0CKOCmu Ha 6aze epynn aKkCcuom cmepeomempuu U ux c1e0Cmeull.

OcHOBHas 1eab— chopMUPOBATH MPEJCTABICHUS ydalIUXcsi 00
OCHOBHBIX MOHSTUSAX M aKCUOMax CTEPEOMETPUH, MO3HAKOMHUTH C OCHOBHBIMH
IPOCTPAHCTBEHHBIMU (PUTYpPaMU U MOJIETUPOBAHUEM MHOTOTPAaHHUKOB.

Oco0OeHHOCThI0O  y4yeOHHMKa SBISETCS paHHEEe BBEJEHHWE OCHOBHBIX
IPOCTPAHCTBEHHBIX (DUTYp, B TOM YHUCIE, MHOTOTPAaHHUKOB. JlaloTCs HECKOIBKO
CIIOCOOOB  M3TOTOBIIGHUS  MOJI€NieH  MHOTOTPAaHHHUKOB W3  Pa3BepTOK |
F€OMETPUYECKOTO KOHCTPYKTOpa. MOJenupoBaHUE MHOTOTPAaHHUKOB CIYKHUT
BaXXHBIM (PAKTOPOM Pa3BUTHsI MPOCTPAHCTBEHHBIX MPEICTABICHUN yUaIIUXCSl.

2. MapanjieJbHOCTD NPSAMBIX M IVTI0CKOCTEM. (20 u).

[lepecekaromuecsi, mnNapayieJbHbIE M CKPEHIMBAIOIIUECS TMpSMbIE B
npoctpaHcTBe. Kraccudukanuss B3aUMHOTO PACMONOXKEHUS JBYX TMPSMBIX B
npoctpaHcTBe. Ipu3Hak ckpemmBaromuxcs npsampix. [lapaminenpHoOCTs NpAMON U
IUIOCKOCTH B mpocTpaHcTBe. Kiaccugukanys B3auMHOTO PACIONIOKEHUS MPSAMOi
u miockoctu. [IpusHak mapamienbHOCTH NpsAMOU U 1uiockocTh. [lapamtenbHOCTH
IBYX TIockocTei. Kimaccudukamusi B3auMHOTO pacloNoXeHUsI TBYX IUIOCKOCTEH.
[Ipr3Hak nmapamnenabHOCTH ABYX IJIOCKOCTEH.

Henb: damv yuawumca cucmemamuueckue 3HAHUA O NAPALIETLHOCHU
NPAMBIX U NAOCKOCMeEU 8 NPOCMPAHCMEE.

OcHOBHasa 1eab— chopMUPOBaTh MPEICTABICHUS YUYaAIIUXCS O
MMOHATUY NAPaJUIENbHOCTA U O B3aUMHOM PACIIOJIOKEHUU NPSAMBIX U INIOCKOCTEN B
MPOCTPAHCTBE, CUCTEMATUYECKHM HM3YYUTh CBOWCTBA NApaJIEIbHBIX MPAMBIX U
IJIOCKOCTEN, TMO3HAKOMHUTH C ITOHATHSAMH BEKTOpAa, NApajuIeIbHOIO IIEpPEHOcCa,
MapajuieIbHOr0 MPOCKTUPOBAHUS M HAayyuTh H300pakaThb NPOCTPAHCTBEHHBIE
(Gurypbl Ha MIOCKOCTHU B MapajuieIbHON MPOEKIUU.



B nanHolt Teme 00001Iat0TCS WM3BECTHBIE U3 TJIAHUMETPUM CBEACHUS O
MapaJyICIbHBIX MPSIMBIX. bBOJNIbIIyI0 MNOMONIIF MpPH HWJUTIOCTPALMA  CBOWCTB
MApAJJIETBHOCTH U MIPU PELICHUU 3a7]a4 MOTYT OKa3aTh MOJEIN MHOTOTPAHHUKOB.

3necb K€  ydamquecs ~— 3HAKOMSTCS C  METOAOM  H300paKeHHs
MIPOCTPAHCTBEHHBIX (UTYp, OCHOBAHHOM Ha TMapalIeIbHOM MPOEKTHUPOBAHUH,
MOJy4yaloT  HEOOXOJMMBbIE  TMPAKTHYECKUE  HABBIKKU MO  U300paKEHUIO
MIPOCTPAHCTBEHHBIX (PUTYpP HA MUIOCKOCTH. [ yriyOJICHHOTO M3y4eHUsT MOTYT
CIIY’KUTh 3aJ]Ja4¥ Ha MOCTPOCHUE CEUCHUN MHOTOIPAHHUKOB IMIOCKOCTHIO.

3. llepneHAUKYJAPHOCTH MPSAMBIX M ILIOCKOCTEM. (20 v).

Yron mexay npsiMbIMM B TpOCTpaHCTBE. [lepneHAuKyJIsIpHOCTh MPSMBbIX.
[TeprieHAUKYISIPHOCTh TNPSIMONW M TJIOCKOCTH. [IpH3HAaK MNEePHEHIUKYISIPHOCTH
npsiMoll M T1uiockocTtd. OpToroHaiabHOe TmpoekTupoBanue. llepneHaukynsp u
HAKJIOHHAsA. YTOJ MEXIY NPAMON U IJIOCKOCTBIO. JIByrpaHHbIN yroi. JImHenHbIi
yrojl  JIByTPaHHOTO yrina. IlepneHaukynspHocTh miiockoctei. [IpusHax
NEPHNECHANKYIIPHOCTH ABYX IUIOCKOCTEW. PaccTosHue Mexay ToOUuKkaMu, PSMbIMU
U TJTIOCKOCTSIMH.

Heab: dams yuawumcsa cucmemamuieckue 3HaHUs 0 NEPNeHOUKYIAPHOCIU
NpAMBIX U NIOCKOCMel 6 NpoCmpaHcmee, 88ecmu NOHAMUe Y2elo8 MedxHcoy
NPAMBIMU U NIOCKOCTIAMU.

OcHoOBHasga 1uenb— chopMUPOBATH MPEJCTABICHUS YUYAIIUXCS O
HNOHATUAX MEPNEHAUKYISIPHOCTH TMPSAMBIX M IIJIOCKOCTEW B MPOCTPAHCTBE,
CUCTEMATHYECKN W3YYUTh CBOWCTBA MEPHEHIUKYJSPHBIX MPSMBIX U IUIOCKOCTEM,
MO3HAKOMUTH C MOHSATHUEM LIEHTPATBHOTO TPOEKTUPOBAHUS U HAYYUTh N300pakaTh
POCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B LIEHTPAJIBLHOM MPOESKIIUU.

B nanHoii Teme 0000mIatOTCS M3BECTHBIC W3 IUIAHUMETPUU CBEACHHS O
NEPHEHIUKYISPHBIX MPAMBIX. BOJbBIIyI0 MOMOIIb NMPU WIIIOCTPALIMM CBOMCTB
NEPHNEHAUKYISPHOCTA M TPU PELIEHUH 3aJad MOTYT OKa3aTb MOJENH
MHOT'OTPaHHHUKOB.

B kadecTBe [OMOJHUTENBHOTO MaTepHala y4Yalllhecs 3HAKOMSTCA C
METOJIOM M300paK€HUSI MPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha IIEHTPATHHOM
npoekTupoBaHu. OHHM Y3HAIOT, UTO LIEHTPAIBHOE MTPOCKTUPOBAHHUE UCIIOIb3YETCS
HE TOJIbKO B T€OMETPHUH, HO U B KUBOMHUCH, HOTOrpaduu U T.1I., YTO BOCIPHUSITHE
YEJOBEKOM OKPYXKAIOWIMUX IPEAMETOB MOCPEACTBOM 3PEHHS OCYLIECTBISETCS IO
3aKOHAM LEHTPAJIbHOTO MNPOEKTUPOBAHUA. Y4Yalluecs MOJIy4aloT HeoOXOAUMBbIE
MPAaKTUYECKUE HABBIKK IO H300paKEHUID MPOCTPAHCTBEHHBIX (QUIYyp Ha
IJTIOCKOCTH B LIEHTPAJIbHOU MPOCKIIMH.

4. Muororpannuxku (15 ).

MHororpanHbsle yribl. BpInykible MHOTOrpaHHHKA W WX CBOWMCTBA.
[IpaBuiibHBIE MHOTOTPAHHUKH.

Heab: cghopmuposamsv y yuawuxca npeocmasieHue 06 OCHOBHBIX BUOAX
MHO202PAHHUKOG U UX CEOUCMEBAX, PACCMOMPeEmdb NPAGUNIbHbIE MHO202PAHHUKU.

OcHOBHAasg 1 €1J b — NO3HAKOMUTh YYaIIUXCS C TMOHATHUSIMU
MHOTOIPaHHOI'O0 yIrja W BBINYKIONO MHOTOIPAHHUKA, PAaCCMOTPETh TEOPEMY
Diiyiepa U ee MPUIOKEHUS K PELICHUIO 3a/1a4, COpMHUPOBATH MPEICTABICHUS O



MPaBUWIbHBIX, MOJYNPAaBWIBHBIX M 3BE3I4YaThiIX MHOTIOIPAHHHUKAX, I1OKa3aTh
MPOSBIIEHUS] MHOTOTPAaHHUKOB B IMPUPOJIE B BUJIE KPUCTAIIIOB.

Cpenn mpoCTpaHCTBEHHBIX (QUIYp 0CO00€ 3HAYEHHWE HMMEIOT BBIYKJIIbIE
(Gurypsl M, B 4aCTHOCTH, BBIIYKJIbl€ MHOTOIpaHHHUKHU. Teopema Dilnepa o 4ucie
BEpIIMH, pedep M rpaHeil BBITYKIOr0 MHOTOTPAaHHUKA UIPAET BaXHYI pPOJb B
pa3nuYHbBIX OO0JacTAX MaTeMaTUKU U ee mnpuioxkeHusx. [lpu uzyueHuu
MpaBWIbHBIX, MOJYNPABWIbHBIX M  3BE3AYaThIX MHOTOIPAHHHUKOB  CIIEIYEeT
MCIIOJIb30BaTh MOJIEJIHM 3TUX MHOTOI'PAaHHUKOB, U3TOTOBJIEHHE KOTOPBIX OMUCAHO B
yuyeOHUKe, a TaK)Ke rpapuuecKkue KOMIbIOTEPHbIE CPEJICTBA.

6.ITosTopenue (6 u).

Heab: nosmopums u 0606wume mamepuan, uzyuennsiii 6 10 kracce.

11 xiacc (24 B Hexen0, Becero 68 1)

BBoanoe moBTopenue (3 yaca)

Heab: nosmopenue u cucmemamuzayus mamepuaia Kypca ceomempuu 10
Knacca.
Iesan: mOBTOPUTH U 00OOMIUTH 3HAHUS M YMEHHSI, YUAIIUXCS Yepe3 pellieHre 3a1a4y
10 CJIEAYIONIUM TeMaM: B3anmMHoe pacronokeHue NpsiMbIX U MIIOCKOCTEHN B
npoctpadncTtBe. MHororpannuku. [Tapamnenenunen. [lpusma. [Tupamuaa. Bexropsl
B IIPOCTPAHCTBE.

1. Huaunap, konyc, map (13 4)

OcHoBHBIE Am1eMeHTHI cdephl U 1mapa. B3aumHoe pacnoniokenue cepbl u
IUIOCKOCTU. MHOTOTpaHHUKH, BIUCaHHBIE B chepy. MHOrOrpaHHUKH, OMUCAHHBIE
okouto cepsl. Humuuap u konyc. @Urypsl BparieHusl.

Heanb: gvipabomka y yuawuxca cucmemamuieckux céedeHutl 06 0CHOBHbIX
8UOAX meJl 6PAUeHUs.

Heau: nate ydamumMmcs CUCTEMAaTUYECKUE CBECHHS 00 OCHOBHBIX BUJAX TEJ
BpauleHus. l3ydeHwe Kpyriblx Tel (UWIMHIpa, KOHyca, IIapa) 3aBeplIacT
M3YUYEHHUE CHUCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX Tell. B xoxe
3HAKOMCTBA C TEOPETUYECKUM MAaTepuaJoM TEMbl 3HAUYHUTENIbHO Pa3BUBAIOTCA
MIPOCTPAHCTBEHHbIC MPEACTABICHUS YYaIllUXCS: KPYIJIbIe Tella paccMaTpuBaTh Ha
MpuUMepe KOHKPETHBIX TN€OMETPUUYECKHX TeJl, W3ydyaThb B3aMMHOE PACIOJIOKEHUE
KPYIJIBIX TEJ M MJIOCKOCTEH (KacaTelbHbIE M CEKYIIUE MJIOCKOCTH), 03HAKOMUTH C
MOHATUSAMHU ONMUCAHHBIX ¥ BIHMCAHHBIX MPU3M WM THUpamua. Pemats Oosbimoe
KOJIMYECTBO 3a/iad, YTO TO3BOJISIET MPOJOJKUTH paboTy Mo  (GOpMHUPOBAHUIO
JOTUYECKUX U TpadUIECKUX YMECHHM.

OcHoOBHasg 1enb— chOPMHPOBATH MPEACTABICHUS YUAIIUXCS O
KpYIJIBIX TeNlaX, H3YyYUTh CIy4al HX B3aUMHOIO PACHOJIOKEHHS, HAYYUTh
M300paxaTh BOMCAHHBIE U OMUCAHHBIC (PUTYPHI.

B nannoi#t TeMe 00001Ia0TCs CBEICHUS U3 TNIAHUMETPUU 00 OKPYKHOCTH U
Kpyre, O B3aMMHOM PACHOJIOKEHUU MPSIMON U OKPYKHOCTH, O BIUCAaHHBIX U
OMHUCAHHBIX OKPYKHOCTSIX. 37I€Ch y4alllhuecsl 3HaKOMSITCS C OCHOBHBIMU (pUrypamu
BpallCHUs, BBISICHAIOT UX CBOMCTBA, y4yaTcsi UX M300pa)kaTh M pellaTh 3aJa4yd Ha



¢urypsl Bpamenusa. opmupoBannio 6osee riayOOKUX MPeICTaBICHUN ydalluxcs
MOTYT CJIYKHUTh 33J]Ja4ll HA KOMOWHAIIMA MHOTOTPAaHHUKOB 1 (DUTYp BpaIcHUS.

2. O6bembl Tea (22 u).

[lonsitue o6beMa u ero cpoiictBa. OO0OBEM IMWIMHAPA, MNPSIMOYTOJIBHOIO
napaienenunena u npusmel. [punnun Kasansepu. O0beM nupamuabsl. O6bem
KOHYyCa U yce4eHHOro Konyca. O0brem mapa u ero yacteid. [lnomans moBepxHocTH
MHOTOTpaHHHKA, IWJIUHAPA, KOHYCa, YCEUCHHOTo KoHyca. [l1omans moBepxHOCTH
11apa U €ro 4acreu.

Henw: cucmemamuszayus u3yuenuss MHO202PAHHUKOS U Mel 8PAWEHUs 8
X00e peuleHus 3a0a4 Ha 8bIYUCTIEHUe UX 00BEMO8.

Ileau: TPOTOIKUTE CHCTEMATHUYECKOE W3YYEHHWE MHOTOTPAHHUKOB M TEJ
BpAIIICHHS B XOJIC PEUICHUS 3a/1ay Ha BBIYHUCICHUE UX 00bEMOB.

[TorsiTue oObeMa BBOJIUTH IO AHAJOTHH C IMOHSATHEM IUIOIIAJHA TUIOCKOH
burypsl 1 GopMyIUpPOBaTH OCHOBHEIE CBOMCTBA 00BEMOB.

CyliecTBOBaHUE M EIMHCTBEHHOCTh OObEMa Teja B IIKOJBHOM Kypce
MaTEMaTUKHA TPUXOIUTCS TPHHHMAaTh 0€3 JI0Ka3aTebCTBA, TaK KaK BOMPOC 00
o0beMax TMPUHAJICKHUT, TO CYIIECTBY, K TPYAHBIM pas3jenaM BbICIICH
MaTeMaTUKU. [lo3TOMY HYXHBIC pPE3yJbTaThl YCTaHABIMBATh, PYKOBOJCTBYSCH
0OJIBIIIC HATJISTHBIME COOOPAKCHUSIMH. YUEOHBIM MaTepuaj TJIaBbl B OCHOBHOM
JIOJI’KEH YCBOUTBHCA B MPOIIECCE PEIISHUs 3a/1a4.

OcHoOBHasga 1uenb— chopMUPOBATH MPEACTABICHUS YUYAIIUXCS O
NOHATUSIX 00beMa M IUIONIAJM TOBEPXHOCTH, BBIBECTH (OPMYJIBl OOBEMOB H
TUIONIA/Ie MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYUYUTH PEIIAThH
3aJlayu Ha HaXOXKJIeHHe 0ObEMOB U IIJIOMIAJIel TOBEPXHOCTEH.

N3ydenne 00beMOB 0000IIACT W CUCTEMATU3UPYET MaTepHaIl TIIAHUMETPUH
o mwiomanaiax Imiockux ¢uryp. Ilpu BeiBoge dopMysn 0OBEMOB HCIOIB3YETCS
npunimn KaBanasepu. DTO MO3BOJIIET YUCTO T€OMETPUUYECKUMH METOAamu, 0e3
MCIIOJIb30BaHMS MHTETpaja WIH NPeeIbHOT0 epexo1a, HAMTH 00BEMbI OCHOBHBIX
IPOCTPAHCTBEHHBIX (UTYP, BKIIOUAss 00BEM IIapa U ero 4YacTe.

[IpakTueckas HaMpPaBICHHOCTh OSTOM TEMBI OIpEAENieTCS OONBbIINM
KOJIMYECTBOM pPa3HOOOpa3HBIX 3aJad Ha BBIYHCICHHE OOBEMOB U TUIOMIAJECH
ITOBEPXHOCTEM.

2. BexkTopsl B pocTpanctse (7 4).

Bexktoper B mpoctpaHcTtBe. KosmmMHEapHble M KOMILUIAHAPHBIE BEKTOPHI.
[Tapamnenenslii miepeHoc. IlapannenpHO€ NDPOEKTUPOBAHHE W €T0  CBOMCTBA.
[TapannensHbie mpoeknuu TUIOCKUX (uryp. M300pakeHne NpPOCTPaHCTBEHHBIX
¢uryp Ha mmockoctu. CedeHns MHOTOTPAaHHUKOB. VcTopudeckue cBeAeHUS.

Heab: cpopmuposams y yuawuxcsa nonsimue 8eKmopa 8 NpOCMpaHcmee;
paccmompens OCHOBHblEe ONepayuu Hao 8eKMOPAMU.

Meton koopauHaTt B npoctpancTse(15 u).

[IpsamoyronpHas cucrema KOOpAMHAT B MPOCTpAHCTBE. PaccrosHue mMexay
TOYKAMHU B IPOCTpaHCTBE. BekTopsl B npoctpancTe. J[iinHa BekTopa. PaBeHCTBO
BEKTOpPOB. CJ0XKEHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KoopaumHartsl
BekTOpa. CKaJSIPHOE POU3BEIAECHUE BEKTOPOB.



Heab: 66edenue nousmue npsAMOY2ONbHOU CUCHEMbl KOOPOUHAmM 8
npocmpancmee,; 3HAKOMCMBO C KOOPOUHAMHO-8EKMOPHLIM Memo0OM  peuleHus
3a0au.

Hean: chopMupoBarh y ydamuxcs yMEHUsS MPUMEHATh KOOPJIUHATHBIN U
BEKTOPHBIA METOJIbI K PEIICHUIO 3a7a4 Ha HAXOXICHUE JIMH OTPE3KOB U YIJIOB
MEXJy MNpSAMBIMU U BEKTOpaMH B MPOCTpaHCTBE. B Xome u3yueHHs] TeMbl
1enecoo0pa3Ho UCIOIB30BaTh AHAJIOTUIO MEXKY PacCMaTPpUBAEMbIMU MOHSTUSIMHU
Ha IUIOCKOCTH U B IPOCTPAHCTBE. DTO TIOMOXKET ydalumcs 0oJiee TIIy0oKo U 0Co3-
HAaHHO YCBOUTbH M3y4YaeMblid MaTepuall, ySICHUTh COJEPKaHUE U MECTO BEKTOPHOTO
U KOOPJIMHATHOTO METOJIOB B Kypce reOMEeTpUHU

OcHoOBHas 1 €Jb— 0000IUTh U CUCTEMATU3UPOBATh MPEICTABICHUS
yUYaluxcs O JICKapTOBBIX KOOPJAMHATAX U BEKTOPaX, MO3HAKOMUTH C MOJIIPHBIMU U
chepruuecKuMU KOOpAMHATAMH.

N3ydeHne koopauHAT U BEKTOPOB B MPOCTPAHCTBE, C OJHON CTOPOHBI, BO
MHOTOM TOBTOPSIET M3Y4YEHHUE COOTBETCTBYIOIIUX TEM IUIAHUMETPHH, a C JAPYrou
CTOPOHBI, TaeT aJIre0pandecKuii METO T pelIeHUs CTEPEOMETPUUYECKUX 3aa4.

IToBTOpeHnue (8 4.)

Hean: noemopenue u cucmemamuzayus mamepuana 11 kracca.

Ilesan: moBTOPUTH 1 0OOOOIIUTH 3HAHUS M YMEHUS, YUAIIUXCS Yepe3 perieHue
3a/1a4 10 CJSAYIOIIUM TeMaM: METO]I KOOPAUHAT B MPOCTPAHCTBE; MHOTOT'PAHHUKH;
TeJa BpalleHus; 00bEMbI MHOTOTPAHHUKOB U TEJT BPAIllCHHUS.

TemaTnueckoe njannpoBanue kypca reomerpun 10 kiacca (68 yacon)

Ne i/t Tema Koi-Bo gacoB
1. BBoaHoe moBTOpeHme 3
2. BBenenune 4
3. I'maga I. TTapanneabHOCTH MPSAMBIX U TUIOCKOCTEH 20
4. I'nagall. [lepnieHAUKYISIPHOCTD MPAMBIX U TIJIOCKOCTEH 20
d. I'nasa III. MHOrOrpansuku 15
7. | TloBTOpeHue 6
TemaTnueckoe niaHnpoBanmue Kypca reomerpuu 11 kiaacca (68 yacon)
Ne i/t Tema Kosn-Bo yacon
1. BBoaHoe moBTopeHue 3
2. I'maa VI. Hununap, koHyc, map 13
3. I'maBa V. O0BEMEI TEI 22
4, I'maBa VI. BekTopsl B IPOCTpaHCTBE 7
d. I'masa VII. MeTon koopauHaT B IPOCTPAHCTBE 15
6. [ToBTOpEHME 8
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