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Pabouas nporpamma kypca reomerpuu 10-11 kiaccoB

IlosichuTe/IbHASI 3alIMCKA
Pabouas nporpamma yuebHoro kypca «'EOMETPUSA» nns 10-11 kmaccoB Ha
2021-2023 y4yeOHble TOJbI COCTABIEHA HA OCHOBE:

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

- @enepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTEbHOIO CTaHAAPTa HAYAJIBLHOTO 00ILETOo
oOpazoBanus (Y TBepkI€H NMpuKkazoM MUHUCTEpCcTBa 00pa3oBaHusi U Hayku Poccuiickoi
Oeneparuu oT 6 okTsI0pst 2009 1. Ne 373) (¢ mociaeAyOINMMU U3MEHEHUSIMU);

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

- @enepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHbIN CTaHIAPT CPEHErO OOIEro
oOpa3oBaHus, yTBEPKAECHHBIN NMprukazoM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoi
deneparuu o1 17 mas 2012 r. Ne 413» (3apeructpupoBan B Muntocte Poccuu 09.02.2016
Ne 41020);

-IIpukaza MunuctepctBa o6pa3zoBanus u Hayku PD ot 31 nexabps 2015 roga Nel576
«O BHeceHuM u3MeHeHui B denepalibHbIi TOCY1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT
HAYaJIbHOTO 00IIero 00pa3oBaHusl, yTBEPKACHHBINA MpHUKa3oM MuHHUCTEPCTBA 00pa30BaHMS
u HayKu PD ot 6 okTsa6pst 2009 1. Ne373»;

-IIpukaza MunuctepcTBa odpazoBanus u Hayku PO ot 31 nexabps 2015 roma Nel577
«O BHeceHun n3MeHeHui B denepalibHbIN TOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT
OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKACHHBIN MpHUKa3oM MuUHHUCTEpCTBAa 00pa30BaHUS U
Hayku P® ot 17 nexabpst 2010 1. No 1577»;

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

«O BHECEHMH U3MEHEHUH B pefepaIbHBIN rOCy1apCTBEHHBIN 00pa30oBaTEIbHbIN
CTaHAapT CPEeIHEro 00IIero o0pa3oBaHus, yTBEPKAECHHBIN MpruKkazoM MuHUCTEpCTBA
obOpasoBanus u Hayku Poccutickoit @eneparun ot 17 masg 2012 r. Ne 413y
(3apeructpupoBan B Muntocte Poccuu 09.02.2016 Ne 41020);

- YcraBa MBOY Tlopt-Katonosckoit COILI,

- OcHOBHO¥1 00pa3oBaTEILHOM POrpaMMBI CpeaHero o0Iero oopasosanus MbOY
ITopT-KaTonosckoit COII A3oBckoro paiiona;

- [Tonoxenuss MBOY Tlopr-Katonosckoit COIL A30Bckoro paiioHa 0 COCTaBICHUU
paboueil mporpamMmbl y4eOHOTO Kypca;

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

- Yuebnoro mnana MBOY Tlopt-Katonosckoit COILl va 2021-2022 y4yeOnbIii TO;

- l'omoBoro kanengapuoro rpaduka Ha 2021- 2022y4.ros.

MECTO ITPEJMETA B YYEBHOM IIJIAHE
Ha uzyuenue reometrpun B 10-11 knaccax OCHOBHOM IIKOJIBI BBIAETSETCS 2 U B HEJIEIIO

B TCYCHUC ABYX JICT O6y‘-IeHI/IH.



IInanupyembie pe3yabTaThl OCBOEHHS Y4eOHOI0 Kypca
[Iporpamma oOecneunBaeT AOCTHXKCHUS CJIEAYIOIMIMX PEe3YyIbTaTOB OCBOCHUS
00pa3zoBaTeIbHOI IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus:

JIMYHOCTHBIE Pe3yJbTATHI:

- BKJTFOUYAIOIINX TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCs K CAMOPa3BUTHIO,
JTMYHOCTHOMY CaMOOTIPEICICHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH C
00IICUCIIOBEYCCKUMHU [ICHHOCTSMU,

- ¢(hOpMHUPOBAHHOCTh WX MOTHBAIIUHU K OOYUEHUIO U IIeJICHAIIPAaBICHHOM
MIO3HABATEILHOU JIEATEIBHOCTH, CUCTEMBI 3HAYMMBIX COITUAIBHBIX U
MEXTMYHOCTHBIX OTHOIIICHHUH, IICHHOCTHO-CMBICIIOBBIX YCTAHOBOK;

- CIOCOOHOCTH CTABHUTH LIEJIH U CTPOUTH KU3HEHHBIC MJIAHBI

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIIbHOM, TBOPUYECKON U OTBETCTBEHHOM
TS TeNbHOCTH;

- HAaBBIKU COTPYJIHUYECTBA CO CBEPCTHUKAMHU, IETHMU MIIAJIIIIETO BO3PaCTa,
B3pOCJIBIMU B 00pa30BaTesbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEI0BATENBCKOM, IIPOEKTHOM U IPYTUX

BUIaX JICATEIHHOCTH;

- FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe caMO0Opa30BaHUIO, HA
NPOTSKEHUU BCEH KU3HH;

- CO3HATEJIbHOE OTHOIIIEHHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCIeHON mpodecCHOHaIbHOM U 00IIECTBEHHOM IeITeTbHOCTH.

MeTtanpeaMeTHbIe pe3yJabTAThI:

- BKJTIOYAIOIINX OCBOCHHBIC 00 YJAIONTUMHUCST MEKIIPEIMETHBIC TTOHATHS U
YHUBEpCaJbHBIC YUeOHBIC IEUCTBUS (PETYISATUBHBIC, T03HABATEIIBHBIC,
KOMMYHHUKATUBHBIE);

- CaMOCTOSATEJIBHOCTh B TUTAHUPOBAHUU U OCYIIECTBICHUN YICOHOU TEATEILHOCTH
¥ OpraHu3aIiy Y4eOHOro COTPYAHUYECTBA C TIeJJaroraMi U CBEPCTHUKAMU;

- CIIOCOOHOCTH K IMMOCTPOCHUIO MHANBUIYAITLHON 00pa30BaTEIbHON TPACKTOPHH,
BJIaJICHUE HABbIKAMHU YYEOHO-HCCIIEI0BATEIbCKOM, MPOEKTHON 1 COLIMAIbHOM
JIEATSIILHOCTH;

- YMEHHE CAMOCTOATEIBHO OMPEIECIISTh LEIU ICATEIIbHOCTH U COCTABJISATH IIJIAHBI
NEeSITeIBHOCTH; CAMOCTOATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JI€ATECIIbHOCT;

- UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI JJISl TOCTUKEHUS MOCTABJIECHHBIX LIEJICH
Y peIN3alliy IJIaHOB JESITEIbHOCTH;

- BBIOMpATh YCIICIIHBIC CTPATETHH B PA3IMYHBIX CUTYAIUX;

- YMEHHE MPOIYKTUBHO OOMIATHCS M B3aMMOICHCTBOBATH B IIPOIIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3ULUU IPYTUX YYACTHUKOB JAESITEIbHOCTH,

3¢ PeKkTUBHO pa3pemaTb KOH(IUKTHI;

- BlIaJIcHUE HaBbIKaMM MO3HABATEIIHLHOM, yUE€OHO-HCCIIeI0BATEILCKON 1 MPOSKTHOM
e TEILHOCTH, HaBBIKAMHU pa3pelieHus mpooeM;

- ClIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TTIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHCHHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;



- FOTOBHOCTb ¥ CLIOCOOHOCTH K CAaMOCTOSITEIbHOU HH(POPMALIMOHHO-
MO3HABATEILHOM JESITEIbHOCTH, BKIIIOUas YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX
MCTOYHHUKAX UH(OPMAILINU, KPUTHYECKU OIICHUBATh U UHTEPIPETUPOBATH
MH(}OpMAIHIO, TOJYYaeMYI0 U3 PA3IUYHbIX HICTOYHUKOB;

- YMEHHUE UCIOJIb30BaTh CPEJICTBA NH(POPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX
texnosoruii (manee — UKT) B perieHnn KOTHUTUBHBIX, KOMM YHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOIIOEHUEM TPeOOBAaHUI SPrOHOMUKH, TEXHUKH
0€301acHOCTH, TUTUEHBI, PECYpCOCOEpEKEHUs, MPABOBBIX U ATUYECKUX HOPM,
HOpM UH(GOPMAIIMOHHON 0€30MacHOCTH;

- BJIaJICHUE HaBbIKAMU MMO3HABATENIbHON pe(IeKCUN KaK OCO3HAHMS COBEPLIAEMBbIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN, TPAaHHUIL
CBOETO 3HAaHMS U HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 33]1a4 U CPEJICTB UX
JOCTUXKEHUS.

IIpeameTHBIE pe3yJbTATHI:
-BKJTIOUAOIIUX OCBOCHHBIC O0YJAIONUMHUCS B X0JI€ M3yUYCHHSI YUeOHOTr0 mpeIMeTa
YMEHUS, BUJIBI IS TSIIBHOCTH 0 MOJTYyYSHHUIO HOBOT'O 3HAHUS B paMKaX y4eOHOTO
mpeaMeTa, ero npeoopa3oBaHMI0 U IPUMEHEHUIO B YUEOHBIX, Y4EOHO-TTPOCKTHBIX
U COITMATIbHO-TIPOSKTHBIX CUTYaIIHSX;
- (hopmupoBaHNEe MaTEMAaTHUYECKOTO TUIIA MBIIIICHUS, BIIAJIEHUE T€OMETPUIECKOM
TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHSATUSMU, METOJAAMH U PUEMAMH;
- c(hopMUPOBAHHOCTH MPEAICTABICHUI O MaTEMATHKE, O CIIOCO0aX OMUCAHUS Ha
MaTEMATUYECKOM SI3bIKE SBJICHUM PEaTbHOr0 MUPA;
- c()OpMUPOBAHHOCTH MPEICTABICHUN O MATEMATHYECKUX TTOHATUAX, KaK O
BXHEHIINX MaTEMaTUYECKUX MOJIEIISIX, TTO3BOJIAIONINX OMUCHIBATh U U3Y4aTh
pa3HbIE TPOIECCHI U SIBICHMS; TOHUMAaHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHHS] MAaTEMaTHYECKUX TEOPHI;
- BJIAJICHUE METOJIaMH JIOKA3aTeNbCTB U aJTOPUTMOB PEIICHUS;
- YMEHUE UX MPUMEHSATD, IPOBOJIUTH JJOKA3AaTEIbHBIE PACCY)K/ICHUS B XOJI€
pelieHus 3a1ay;
- BJIaJICHE OCHOBHBIMH MOHSATUSAMM O IUIOCKUX U MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOWCTBAX;
- c(hopMUPOBAHHOCTH YMEHUS PACTIO3HABATH HA YEPTEKAX, MOJACIAX U B PEATbHOM
MUPE TeOMETPUUECKHE PUTYPHI;
- MPUMEHEHNE N3YUCHHBIX CBOMCTB T€OMETpUIECKUX (GUTYp U HOPMYI IS
pelIeHrs reOMEeTPUYECKHUX 3a7ad U 3a]1a4 C IPAKTUYECKUM COAECPIKAHUEM;
- BJIaJICHUE HABBIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM MpU
pelieHnuy 3aaad.

Hcnosab30BaTh NpHOOPETEHHbIE 3HAHNS M YMEHUSA B IPAKTH4Y€ECKOH
AeSITeJIbHOCTH U MTOBCEAHEBHOM KU3HHU JIJIS:
-icclieIoBaHus (MOICIMPOBAHMS) HECIOKHBIX TPAKTUUECKUX CUTyaI[Ui Ha OCHOBE
M3YUYEHHBIX (OPMYJ U CBOUCTB (hUTYD;
-BBIYUCIICHUS IJIUH, TUTIONIaZeii 1 00bEMOB peallbHbIX OOBEKTOB IIPU PEIICHUU
MPAKTUYECKUX 3aJ1a4, UCIIOIb3Ys MPU HEOOXOIUMOCTH CIPABOYHUKU U
BBIYHMCIIUTENIbHBIE YCTPOICTBA



B pesynbTaTte n3ydeHHuss TeOMETPUH BBITYCKHUK HAYYHTCS

® pacro3HaBaTh Ha YEPTEXKAaX M MOJEIIX MPOCTPAaHCTBEHHBIE (POPMBI;
COOTHOCHTH TPEXMEPHBIE 0OBEKTHI C UX OMUCAHUSIMH, H300PKCHHISIMU;

® ONUCHIBATH B3aUMHOE PACIOJIOKCHHE TMPSAMBIX H  IUIOCKOCTEH B
IPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU CYICOEHUSL 00 IMOM PACNONONCEHUU,

® AHAM3WPOBATH B TPOCTEHIIMX CIIy4asX B3aWUMHOE PaCIOJIOKCHHEC
00BEKTOB B IMPOCTPAHCTBE;

e m300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KpPYIJIBIE TeJa, BBITIOJIHATH
YEePTEXkKU 10 YCIOBHSIM 337124,

® CTPOWTH MPOCTEHIINE ceUeHUs Ky0Oa, MPU3MBbI, TUPAMHU/IBI;

e pemiaTh INIAHUMETPUICCKHEC U TPOCTEHIITNE CTEPEOMETPUUCCKHE 3aa4H Ha
HAXO0XJICHUE TEOMETPHUSCKUX BETMINH

(ITMH, yTJI0B, TUIOIAJICH, 00HEMOB);

® CIOIL30BaTh pH pEIICHUH CTEPEOMETPHUCCKUX 3a7a4
TUTAHUMETPUYECKHUE (PAKThI U METOBI;

® [IPOBOJIUTH JOKA3ATEIbHBIC PACCYKICHHS B XOJC PCIICHUS 3a/1a4.

BrinyckHUK noayuum 603modxncnocms:

e pelaTh )KU3HEHHO NPAKTUYECKUE 3a/1a4H;

® CaMOCTOSITENIbHO MPUOOpPETaTh U MPUMEHSTh 3HAHUS B PA3IMYHBIX
CUTyallUsAX, paboTaTh B rpymnmnax;

® apPryMEHTUPOBATH U OTCTAUBATH CBOIO TOUKY 3PEHUSI;

®  yMETh CINYyIIATh APYTUX, U3BJIEKATh YU4COHYIO0 HH(OPMAIIUIO HA OCHOBE
COIMOCTAaBUTEIHLHOTO aHANIN3a 0ObEKTOB;

® [I0JIb30BATHCS MPEIMETHBIM YKA3aTEJIEM SHIMKIIONEANN U CIIPABOYHUKOB
JUTSL HAXOKJEHUST MH(POpPMAIIUK;

® CaMOCTOATEJIBHO JICMCTBOBATh B CUTYAIIMU HEOIIPEICIEHHOCTH IIPU
PEIICHUH aKTYalIbHBIX JJI1 HUX MPOOIIeM.

® y3HATh 3HAYCHUE MATEMATUYECKON HAYKH JJIsl PELICHHUS 3a/1ad4,
BO3HUKAIOIIUX B TCOPUU U IIPAKTUKE; ITUPOTY U B TO KE BpEMs
OTPaHUYEHHOCTh IPUMEHEHHUSI MATEMATUYECKUX METOIOB K aHAIU3Y U
MCCJIEIOBAHHUIO MPOIIECCOB U SIBJICHUI B PUPOJIE U OOIIECTBE;

® y3HATh 3HAYCHUE MPAKTHUKHA U BOPOCOB, BO3HUKAIOUIMX B CAMOM
MaTeMaTuKe sl GOPMHUPOBAHUS U PA3BUTHSI MATEMAaTHUYECKOU HAYKU;
VCTOPHUIO Pa3BUTHsI BOSHUKHOBEHUS U PA3BUTHUS T€OMETPUU;

® [IPUMEHSTHh YHHUBEPCAIBbHBIN XapAKTEP 3aKOHOB JJIOTUKH MAaTEMaTUYECKUX
pacCcyKJIeHul, NX MPUMEHUMOCTh BO BCEX 00IaCTIX YEIOBEUECKOU
JNEATENBHOCTH; BEPOSTHOCTHBIN XapaKTep Pa3InyHbIX IPOLECCOB
OKPYKaIIEr0 MUPA;



OCHOBHOE COIEPKAHHUE
I'EOMETPUA

IIpsiMmble M IVIOCKOCTH B POCTpPaHcTBe. OCHOBHBIE MOHATHUS CTEPEOMETPUHN
(Touka, mpsiMasi, INOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, napajuiebHbIE U CKPEIUBAIOIINECS MIPSAMBIE. YOI
MEXIy NPSAMBIMHU B TPOCTPAHCTBE. [IepreHINKYIApPHOCTD NPSIMBIX.
[TapamienbHOCTh U NEPHEHAUKYISAPHOCTD MPSIMOU U INIOCKOCTH, IPU3HAKH U
cBoyicTBa. Teopema o Tpex nepneHauKyspax. lleprnenaukyisap U HaKJIOHHas.
VYros Mexly IpsIMOM U TIIOCKOCTBIO.

[TapamienbHOCTh INIOCKOCTEMN, NEPHEHAUKYISAPHOCTD INIOCKOCTEN, TPU3HAKU
U CBOMCTBA. /[8yepannbiii Y201, TUHEUHbIl Y20 08Y2PAHHO20 Veld.

PaccTosgHus OT TOUKM 10 MIIOCKOCTH. PaccTositHue OT mpsiMOil 10 TITIOCKOCTH.
Paccrosinue Mexay napajsiebHbIMU IIJIOCKOCTAMU. Paccmosnue mexcoy
CKPeWUBAIOWUMUCS NPAMBIMU.

[TapamienbHOE poeKkTUpOBaHUE. [11014adb 0OpmMo2oHAILHOL NPOEKYUU
MHo2oyeonvHuka. 300paskeHne mpocTpaHCTBEHHBIX QUTYP.

MHuororpannnku. Bepmmnel, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmika.
MHnozozepannsie yanvl. Buinykavie mnozoepannuku. Teopema Jiinepa.

[Tpuzma, ee ocHOoBaHMs1, OOKOBEIE peOpa, BbICOTa, OOKOBasi TIOBEPXHOCTH.
[Ipsimast u naxnonnas npusma. llpaBunbHas npusma. [apamtenenunen. Ky6.

[Mupamuna, ee ocHoBaHue, 60KOBBIE pedpa, BICOTa, OOKOBAs TOBEPXHOCTb.
TpeyronpHas nupamuaa. [lpapuibHas nupamuaa. Yceuennas nupamuoa.

CummeTtpuu B KyOe, B mapaJliesienunenie, 6 npusme u nupamude. Ilouamue o
cumMMempuu 8 nNpocmpancmee (YeHmpaibHas, ocegas, 3epkanvras). Ilpumepsi
CUMMEMPULL 8 OKPYAHCAIOULeM Mupe.

Ceuenus KyOa, IpU3MBI, TUPAMUJIBL.

[IpencraBienne o MpaBUIIBHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadIp,
JTOAEKadAp U UKOCAIP).

Tesa u moBepxHocTH Bpawmenust. [lunuuap u konyc. Yceuennwiii konyc.
OcHoBaHue, BbICOTa, OOKOBasi IOBEPXHOCTh, 0Opa3yroIias, pa3Beprka. Ocesbie
ceueHuUs U cedeHus napanienbHble 0CHOBAHUIO.

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

O0bemMbl TeJ1 U IUIOIIAAM UX MTOBepXHOCTel. [lonamue 06 ooveme mena.
Omuowenue 06vemo8 nodoOHBIX mell.

®dopmysl 00beMa Ky0a, MpsIMOYTOJBHOTO MapajuiesienuIe/1a, MPU3MBbI,
nunuHapa. opmysbl 00beMa mupaMuibl U KoHyca. @OpMYyIIbl TUIOIAIH
MOBEPXHOCTEH MIIHHAPA ¥ KOHyca. DopMynel 00beMa 1mapa 1 Iiomaan cepeol.

Koopannarsel 1 BeKTOPBI. J[eKapTOBBI KOOPANHATHI B POCTPAHCTBE.
dopmyna pacCTOSTHUSA MEXAY JBYMS TOUKAMU. Y paBHEHUsI CPEPBI U nIOCKOCHU.
Dopmyna paccmoanus om mouKu 00 NAOCKOCMU.

Bextopel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. Cl10KEHHE BEKTOPOB U
YMHOKE€HHUE BEKTOPA HA YKCIJIO. YTOJ MEXAYy BeKTopamu. KoopanHaTel BeKTOpAa.
CxangapHoe npou3BeeHre BeKTOpoB. KoiutnHeapHbie BEKTOPHI.



COJEPKXAHUE TEM YUYEBHOI'O KYPCA
10 kaacc (2 4 B Hexeso, Bcero 70 u)

BBoanoe moBTopenue (3 yaca)

Henab: nosmopenue u cucmemamuzayus mamepuana Kypca 2eomempuu 7-9
K1accos
Henan: noBTOPUTH U 00OOLIUTE 3HAHUS U YMEHUS, YUAILLIUXCS YEPE3 pEICHHE 3a1a4
1o cienyronum temam: TpeyronsHuky. [lapamnensHbie npsMele.
MHuoroyronbHuKH. YeTblp€XyronbHUKU. OKpYyKHOCTh. BekTopbl. MeTon
KOOpJIHMHAT Ha TIOCKOCTH.

1. BBeneHnue (aKCHOMBbI CTEPEOMETPUM U UX CiaeACTBHUA). (4 4).

[IpencraBieHne pasnena TeOMETPUH — cTepeoMeTpur. OCHOBHBIE MOHSATHS
cTepeoMeTpur. AKCUOMBI CTEPEOMETPUU U UX CIEeACTBHs. MHOrorpaHHUKH: KYyO,
napajuieNieluIel, TPAMOYTOJIbHBIA NapaJuIeNenuIe]l, Ipu3Ma, npsMas IMpu3Ma,
npaBUjbHAs NpU3Ma, MNHpaMHuAa, NpaBuUibHasg nOUpamMuga. MojaenupoBaHue
MHOT'OTPaHHUKOB U3 Pa3BEPTOK U C MMOMOIIBIO FEOMETPUUECKOT0 KOHCTPYKTOPA.

Heab: o3naxkomums yuawuxcs ¢ OCHOBHbIMU CEOUCMEAMU U CHOCOOAMU
3a0aHus NI0OCKOCMuU Ha baze epynn akCuom cmepeomempuu U ux cieocmeull.

OcHOBHas 1e€Jb— chOpMUPOBATH MPEJCTABICHUS ydalUXcs 00
OCHOBHBIX MOHSTUAX M AKCHOMAax CTEPEOMETPHUH, MO3HAKOMHUTH C OCHOBHBIMH
IPOCTPAHCTBEHHBIMU (PUTYpPAMU U MOJIETUPOBAHUEM MHOTOTPAaHHUKOB.

Oco0OeHHOCThI0O  y4yeOHHMKa SBISETCS paHHEEe BBEJEHHWE OCHOBHBIX
NPOCTPAHCTBEHHBIX (PUTYp, B TOM YHCIE, MHOTOTPAaHHUKOB. JlaloTCs HECKOJBKO
CIIOCOOOB  M3TOTOBIIGHUS ~ MOJieNied  MHOTOTPAaHHHMKOB M3  Pa3BepTOK U
F€OMETPUYECKOTO KOHCTPYKTOpa. MoOJenupoBaHUE MHOTOTPAaHHUKOB CIYKUT
BaXXHBIM (PAKTOPOM Pa3BUTHsI MPOCTPAHCTBEHHBIX MPEICTABIICHUN yUaIIUXCSI.

2. MapanjeJbHOCTD NPAMBIX U ITI0CKOCTEM. (20 ).

[lepecekaromuecsi, mnapayieJbHbIE M CKPEHIMBAIOIIMECS TMpSMbIE B
npoctpancTBe. Kiaccudukanus B3aUMHOTO pAaCIONIOXKEHUS JBYX TMPSMBIX B
npoctpaHcTBe. [Ipu3Hak ckpemmBaromuxcs npameix. llapamienbHOCTs IpsMoON u
IUTOCKOCTH B TIpocTpaHcTBe. Kiaccudukammsi B3aMHOTO PacTONOKEHHS TTPSIMOM
U 1ocKocTh. [Ipu3Hak mapajuielbHOCTH NPSMOW U IUIOCKOCTH. llapamiensHOCTb
IByX Tiockocter. Kimaccudukammsi B3auMHOTO PacroNOXKEHUsI TBYX TUIOCKOCTEH.
[Ipr3Hak nmapamieabHOCTH ABYX IJIOCKOCTEH.

Henb: damv yuawumca cucmemamuueckue 3HAHUA O NAPALIETLHOCHU
NPAMbIX U NIOCKOCMeEU 8 NPOCMPAHCMEGe.

OcHOBHasa 1enb— chOpMAPOBATH MPEJACTABICHUS YUYAIIUXCA O
MOHATHH NapaJuIeIbHOCTH U O B3aUMHOM PACIOJIOKEHUU NPSMBIX U INIOCKOCTEN B
IPOCTPAHCTBE, CUCTEMATUYECKHM HM3YYUTHh CBOMCTBA NApaJIEIABHBIX MNPSIMBIX U
IJIOCKOCTEM, MO3HAKOMHUTH C MOHATHSIMH BEKTOpA, MApPAIUIEIBHOTO MEPEHOCA,
MapajuieIbHOr0 MPOEKTUPOBAHMS W HAYYUTh H300pakaThb MPOCTPAHCTBEHHbIC
(buUrypbl Ha MIIOCKOCTHU B MapajuieIbHON MPOEKIUU.

B nanHoli TemMe 0000mIalOTCS M3BECTHBIE W3 IUIAHUMETPUHM CBEACHUS O
MapaJUICIbHBIX MPSIMBIX. bOJNIbIIyI0O MNOMOIIP NpPH WIUIIOCTPAUUMUA  CBOWCTB
[IapajuIeIbBHOCTH U MPH PELIEHNH 3a7a4 MOTYT 0Ka3aTh MOJEIN MHOI'OTPAHHUKOB.



3necb K€  ydamquecs — 3HAKOMSTCS C  METOAOM  H300paKeHHs
MIPOCTPAHCTBEHHBIX (UTyp, OCHOBAaHHOM Ha MapajuIeIbHOM NPOEKTUPOBAHUM,
MOJIy4alOT ~ HEOOXOAMMBIE  NPAKTUYECKUME  HAaBBIKM MO  M300PAKEHUIO
MIPOCTPAHCTBEHHBIX (UTyp Ha MIOCKOCTH. [ yriayOJeHHOTro M3y4eHHsS MOTYT
CIIY’KWTb 33J]a4l Ha TOCTPOCHHUE CEUEHUII MHOTOTPAHHUKOB IIOCKOCTBIO.

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

Yronm Mexay NpsAMBIMU B NPOCTPAaHCTBE. llepneHAMKYISIPHOCTH NPSIMBIX.
IleprieHAUKYJISAPHOCTE NPSAMONM U IIOCKOCTH. IIpH3HaK mepneHauKyIApHOCTH
npsAMod M MuIockocTH. OpToroHanpHOE mNpoeKkThupoBaHue. lleprneHmukyisp u
HAKJIOHHAsA. YTOJI MEXIY MPSIMOM U ILIOCKOCTBIO. JIByrpaHHbIA yroj. JIMHEHHbIN
yroa JABYTPAaHHOTO yraa. llepneHaukynspHocTh Iiockocted. IlpusHak
NEPNEHAUKYISIPHOCTU JBYX IJIOCKOCTEW. PaccTossHME MexAy TOUKaMU, IPSIMbIMU
Y TJIOCKOCTSIMU.

Heab: dams yuawumcsa cucmemamuueckue 3HaAHUs 0 NEPNeHOUKYIAPHOCHU
NpAMbIX U NAOCKOCMmEU 6 NPOCMPAHCmee; 68eCmu NOHAMUE Y2108 MeHCOy
NPAMBIMU U NAOCKOCAMU.

OcHoOBHasg 1uenb— choOpMUPOBATH MPEACTABICHUS YUYAIIUXCI O
NOHATUAX MEPNEHAUKYISIPHOCTH TMPSAMBIX M IIJIOCKOCTEW B MPOCTPAHCTBE,
CUCTEMATHYECKN M3YYUTh CBOWCTBA MEPHEHIAUKYJSPHBIX MPSAMBIX U IUIOCKOCTEM,
MO3HAKOMUTH C MOHSATHEM LIEHTPATBLHOTO TPOESKTUPOBAHUS U HAYYUTh N300pakaTh
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B LIEHTPAIBHON MPOESKIIUH.

B nanHoii Teme 0000mIal0TCs W3BECTHBIE M3 IUIAHUMETPUU CBEACHHUS O
NEPIICHAUKYISPHBIX TPAMBIX. DBOJBIIYIO MOMOIIL IIPU WILIFOCTPALIMM CBOWCTB
NEPIICHAUKYISAPHOCTH M IIPU pPELICHUWM 3a4a4 MOIyT OKa3aTb MOJEIHU
MHOTOI'PAHHUKOB.

B kayecTtBe [ONOJHUTENBHOIO MAaTe€pUaja YYyallhuecs 3HAKOMATCS C
METOJIOM M300paKeHUs MPOCTPAHCTBEHHBIX (PUTYP, OCHOBAHHOM Ha LIEHTPATHHOM
npoekTupoBaHud. OHU y3HAIOT, YTO LIEHTPAIbHOE MPOEKTUPOBAHUE UCIIOIB3YETCS
HE TOJBKO B T€OMETPUU, HO U B KUBOMUCH, HOTOrpaduu U T.N., YTO BOCIPHUITHE
YEJIOBEKOM OKPYKAIOIIMUX IPEAMETOB IOCPEACTBOM 3PEHUS OCYLIECTBIIAECTCS I10
3aKOHAM LEHTPAJIBHOIO MNPOEKTUPOBAHUSA. YUalluecs IMOIy4aroT HEOOXOJUMBbIE
NPaKTUYECKUE HaBBIKK 10 H300paKEHUIO IPOCTPAHCTBEHHBIX (GUIYp Ha
IUIOCKOCTH B LIEHTPAJIbHOM ITPOCKIIMH.

4. Muororpanauku (15 4).

MHororpanHbsie yribl. BbImykiable MHOTOIPAHHMKM M HUX CBOWCTBA.
[IpaBunbHBIE MHOTOTPAaHHUKH.

Henab: chopmuposams y yuawuxcs npeocmagnenue 06 OCHOBHbIX GUOAX
MHO20CPAHHUKOG U UX CBOUCNEAX, PACCMOMPEMb NPAGUNbHbBIE MHOC0SPAHHUKU.

OcHOBHAasg 1 €J b — [O3HAKOMUTh YYalIUXCAd C HOHITHIMHU
MHOTOTPAaHHOI'O yIVIa M BBIIYKJIOIO MHOTOIPaHHUKA, PacCMOTPETh TEOPEMY
Dlinepa U ee MPWIOKEHUS K PEIICHHIO 3a]a4y, cpOpMUPOBATh MPEACTABICHUS O
MPAaBWIBHBIX, TOJYNIPABUJIBHBIX W 3BE3Q4YaTbIX MHOTIOTPAHHUKAX, I10Ka3aTh
IIPOSIBJIEHNS MHOTOI'PAaHHUKOB B IPUPOJE B BUIE KPUCTAIIIOB.

Cpenu mpocTpaHCTBEHHBIX (QUIyp 0co00€ 3HAaY€HHE HMEIOT BBIITYKJIIbIE
¢burypsl ¥, B 4aCTHOCTH, BBINIYKJIbIE MHOTOTrpaHHUKH. Teopema Dilnepa o uwucie



BEpIIMH, peOep W IpaHeil BBIMTYKIOr0 MHOTOTpaHHUKAa UIPAaeT BaXKHYIO pOJib B
pa3nuYHbIX OOJAcTAX MaTeMaTUKU M ee npuiokeHusx. llpu wu3yueHun
MpaBWIbHBIX, MOJYHPABWIbHBIX M 3BE€3AYaTbIX MHOTOTPAHHUKOB  CJEAYET
UCII0JI30BaTh MOJEIN 3TUX MHOTOIPAHHUKOB, U3TOTOBJIEHUE KOTOPBIX OMUCAHO B
yuyeOHUKe, a TaKKe rpapuuecKkue KOMIbIOTEPHBIE CPEICTBA.

6.ITosTopenue (8 u).

Henb: nosmopums u 0606wume mamepuan, uzyyennsiii 6 10 kracce.

11 kaacc (24 B Heen10, Bcero 68 4)

BBoanoe moBTopenue (3 yaca)

Heab: nosmopenue u cucmemamuzayus mamepuaia xypca ceomempuu 10
Knacca.
Iesan: mOBTOPUTHL U O0OOIIUTH 3HAHUS M YMEHUSI, YUAIIUXCS Yepe3 pelleHre 3a1a4y
1O CJIEAYIOIIUM TeMaM: B3anmMHoe pacronokeHue NpsMbIX U IIIOCKOCTEN B
npoctpancTtee. MHororpannuku. [Tapamnenenunen. [Ipusma. [Tupamuaa. Bexropsl
B [IPOCTPAHCTBE.

1. Ouanuap, konyc, map (13 4)

OcHoBHbIE 371eMeHTHI cepbl U mapa. BzauMmHoe pacrionokenue chepsl u
IUIOCKOCTH. MHOTOTpaHHUKH, BIIMCAaHHbIE B cpepy. MHOrorpaHHUKH, OMUCAHHBIE
okoJio cdepsl. Lunmuunap u konyc. @urypsl BpaleHusl.

Heanb: gvipabomka y yuawuxca cucmemamuieckux céeoeHull 06 0CHOBHbIX
8UOAX meJl 8PaAueHUs.

Heau: nate ydyamumMmcs cUCTeMaTUYeCKHe CBEACHUSI 00 OCHOBHBIX BUJAX Tell
BpauleHus. l3ydeHue Kpyriblx Ten (UWJIMHIOpPA, KOHyca, MIapa) 3aBepllacT
U3YUYEHUE CHUCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX F€OMETPUYECKUX Tell. B xoxe
3HAKOMCTBA C TEOPETUYECKUM MAaTE€pUaAIOM TEMBl 3HAYUTEIBHO pPa3BUBAIOTCS
IPOCTPAHCTBEHHBIE NPEACTABICHUS YyYallUuXCs: KPYyIJIble Tela paccMaTpUBaTh Ha
IpUMEpe KOHKPETHBIX TN€OMETPUYECKUX TE€J, M3y4daTh B3aUMHOE PACIOJOKEHUE
KPYTJIBIX TeJ U IUIOCKOCTEH (KacaTelbHbIE M CEKYIIUE IMJIOCKOCTH), 03HAKOMUTH C
HNOHSATUSAMHM OINMCAHHBIX M BIHCAHHBIX MpU3M W nupamua. Pemarts Oosblioe
KOJIMYECTBO 3aJlay, YTO TO3BOJIAET MPOJOIKUTH paboTy Mo  (GOpPMHUPOBAHUIO
JOTUYECKUX U TPaPUISCKUX YMEHHM.

OcHoOBHasg 1enb— chOPMHPOBATH MPEACTABICHUS YUAIIUXCS O
KPYIJIBIX TeJax, H3y4YUTh CJIydYal WX B3aUMHOTO PACIHOJIOKEHUS, HAYYUTh
M300pakaTh BIIMCAHHBIE U ONMCAHHBIE (PUTYPHI.

B nannoit TeMe 000011aI0TCs CBEICHUS U3 TUIAHUMETPUH 00 OKPYKHOCTH U
Kpyre, O B3aUMHOM PACHOJIOKEHUU MPSAMOM M OKPYKHOCTH, O BIUCAHHBIX U
OMMUCAHHBIX OKPYKHOCTSIX. 3JI€Ch ydallliecsl 3HAKOMSITCS C OCHOBHBIMU (pUTypaMHU
BpalleHUs, BBISICHSAIOT UX CBOWMCTBA, ydarcsl UX M300pa)xkaTh M pelllaTh 3ajladyd Ha
¢durypsl Bpamenusi. DopMupoBaHu0 0oJiee TIIYOOKUX MPEACTABICHUN ydaluXcs
MOTYT CITY>KUTh 33/1a4d Ha KOMOMHAIIMY MHOTOI'PAHHUKOB U (PUTYP BpalICHUS.

2. Oobembl Tea (22 u).

[Tonstue ob6vema u ero cBoicTBa. OOBEM MWIMHApPA, MPSAMOYTOJIHHOTO
napaienenunena u npusMel. [lpunnun Kasansepu. O0beM nupamuisl. O0beM



KOHYyCa M yceueHHOro KoHyca. O0beMm 1mapa u ero yactei. [Inomaas moBepXHOCTH
MHOTOTpaHHHKA, IWJIUHApPA, KOHYCa, YCEUeHHOTo KoHyca. [limomanas moBepXHOCTH
11apa 4 €ro 4acrTei.

Henb: cucmemamuzayus u3yyeHus MHO20CPAHHUKOS U meJl 8PAyeHUs 8
X00e peuleHus 3a0a4 Ha 8bIYUCTEHUe UX 00bEMO8.

Ileau: TPOJOIKUTE CHCTEMATHUYECKOE W3YYEHHWE MHOTOTPAHHUKOB M TEJ
BpAIICHHSI B XOJC PEIICHUS 3a/1ay Ha BBIUUCICHUE UX 00HEMOB.

[TorsiTue oObeMa BBOJIUTH IO AHAJOTHH C TOHSATHEM TUIOMIAJHA TUIOCKOH
¢urypsl u GopMyIupOBaTH OCHOBHBIE CBOMCTBA OOBEMOB.

CymiecTBoBaHUE W CIAWHCTBEHHOCTh O0BEMa Tella B IIKOJBHOM Kypce
MaTEMaTUKHA TPUXOIUTCS NPUHUMAaTh 0€3 JI0Ka3aTebCTBA, TaK KaK BOMPOC 00
o0beMax TMPUHAIICKUT, TO CYIECTBY, K TPYAHBIM pas3jenaM BbICIHICH
MaTeMaTUKd. [lo3TOMYy HYKHBIE PE3yJbTaThl YCTaHABIWBATh, PYKOBOJCTBYSCH
OOJIBIIIC HATJSTHBIMH COOOPKCHUSAMH. YUEOHBIM MaTrepuai TjaBbl B OCHOBHOM
JIOJI’KEH YCBOUTBCS B MPOIIECCE PEIICHUS 3a/1a4.

OcHOBHasg 1elb— chOpMHPOBATH MPEACTABICHUS YUAIIUXCS O
NOHATHSAX O00beMa M TUIOIIAJHM ITOBEPXHOCTH, BBIBECTH (HOPMYJIBI OOBEMOB H
IUTOIIA/ICH MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYYHTH PEIIATh
3aJ1ayu Ha HaXOXKJICHHE 00bEMOB H ILJIOIMIAJICH MTOBEPXHOCTECH.

N3ydenne 00beMOB 0000IIaeT M CUCTEMATH3UPYET MaTepUall TUIAHUMETPUH
o miomaasx Twiockux ¢uryp. Ilpu BeBome GopMyn 00BEMOB HCHOIB3YETCS
npuHiun KaBambepu. DTO TO3BOJSET YUCTO TEOMETPUYSCKUMHU METOAaMH, Oe3
UCTIOIh30BaHMsI MHTETPaJla WIH MPEAETBLHOTO TIepeXxo1a, HauTH 00beMbI OCHOBHBIX
POCTPAHCTBEHHBIX PUTYD, BKIItOUasi 00BEM IIIapa M ero 4acTeu.

[IpakTrdeckass HANpaBICHHOCTh O3TOM TEMBI ONPEACISICTCS OOJIBIINM
KOJIMYECTBOM Pa3HOOOpA3HBIX 3aJa4 Ha BBIUYMCICHWE OOBEMOB W ILIONIAJEH
ITOBEPXHOCTEM.

2. Bektopsl B npocTpanctse (7 4).

Bektopel B mpoctpaHcTtBe. KoJulMHeapHble M KOMIUIAHApHBIE BEKTOPHI.
[Tapamnenenslii nepeHoc. IlapannenpHOe MPOEKTUPOBAHWE W €r0  CBOWCTBA.
[TapannenpHble TpoeknuH TUIOCKHX Quryp. M3o0paxkeHne NpOCTPaHCTBEHHBIX
¢uryp Ha mmockoctu. CedeHns MHOTOTPaHHUKOB. VIcTopudeckue cBeaeHUS.

Heaw: cghopmuposams y yuawuxcsa nousmue 8eKkmopa 8 NpoCMpaHCmee,
paccmompenvb OCHO8HbIEe ONepayuu Hao 8eKMOPAMU.

Meton koopauHaTt B nmpoctpancTse(15 u).

[IpsamoyronpHas cucrema KOOPAMHAT B MPOCTPAHCTBE. PaccrosHue Mexmy
TOYKaMHU B IIPOCTpaHCTBE. BekTopsl B npoctpancTse. JlnmHa BekTopa. PaBeHCTBO
BeKTOpOB. CJ0KEHHE BEKTOPOB. YMHOKEHHE BeKTOpa Ha uuciio. KoopamHaTel
BeKkTOpa. CKAISIpHOE TPOU3BEACHHUE BEKTOPOB.

Henb: 66edenue nouamue npaMoOy20abHOU CUCEMbl KOOPOUHAM 8
npocmpancmee, 3HAKOMCMBO ¢ KOOPOUHAMHO-EEKMOPHbIM MEMOO0OM — pPeuleHus
3a0adu.

Lean: chopmupoBaTh y ydaluxcsi YMEHUS NPUMEHSATh KOOPJAWHATHBIA U
BEKTOPHBIA METOIbl K PEIICHUIO 337a4 Ha HAXO0XJEHWE JJIMH OTPE3KOB U YTJIOB



MEXIy MpSMBIMH M BEKTOpaMH B TPOCTPAHCTBE. B Xome wu3ydeHHUs TEMBI
[EJIeCO00Pa3HO MCIIOIB30BATh AHAJIOTHUI0 MEXIY paccMaTpUBAaeMbIMHU MOHATUSIMU
Ha TUIOCKOCTH M B MPOCTPAHCTBE. DTO MOMOXKET ydyamuMmcs 0osee riryboKo U 0co3-
HAaHHO yYCBOUTH M3y4YaeMBbIil MaTepual, ySICHUTh COJEPKaHNE M MECTO BEKTOPHOTO
¥ KOOPJIMHATHOT'O METOJIOB B KypCe T€OMETPHUHU

OcHOBHas 1 €Jb— 0000IUTh U CUCTEMATU3UPOBATH MIPEICTABICHUS
yUaIuxcs 0 JeKapTOBBIX KOOPAMHATAX U BEKTOPAX, MO3HAKOMHTH C TIOJSIPHBIMHU U
chepruecKuMu KOOpAUHATAMH.

W3ydyeHne KOOpAMHAT M BEKTOPOB B MPOCTPAHCTBE, C OJHON CTOPOHBI, BO
MHOTOM TIOBTOPSIET M3yY€HUE COOTBETCTBYIOIIMX TEM IIAHUMETPHUH, & C JAPYrou
CTOPOHBI, JaeT anreOpandecKuii METO] PEIICHHs CTEPEOMETPUUYECKUX 3a/1a4.

IHoBTOpeHnue (8 4.)

Heab: nosmopenue u cucmemamusayus mamepuana 11 knacca.

Henu: TOBTOPUTH U 00OOIINUTE 3HAHUS U YMEHUS, YUAIUXCS Yepe3 peIIeHue
33724 M0 CIEAYIONIMM TeMaM: METOJ KOOPAWHAT B MIPOCTPAHCTBE; MHOTOTPAHHUKH;
TeJIa BpaleHus ; 00bEMBI MHOTOTPAaHHUKOB U TEJl BPAIICHUS.

TemaTH4eckoe njianupoBanue kypca reomerpuu 10 kiacca (70 yacoB)

No Tema Kon-Bo wacos
/1

1. | BBogHoe moBTOpEHUE 3

2. | BBenenune 4

3. | I'maga I. ITapanneabHOCTH MPSAMBIX U TUIOCKOCTEH 20

4, | I'magall. IlepneHauKyaSpHOCTD MPSAMBIX M TJIOCKOCTEH 20

5. | I'maa III. MHOTOrpaHHUKH 15

7. | IloBropeHue 8

TemaTnueckoe miianupoBanue Kypca reomerpuu 11 kiacca (68 yacos)

No Tema Koui-Bo wacos
/11

1. | BBogHOe moBTOpEHUE 3

2. | I'masa VI. llunmuuap, koHyc, map 13

3. | I'maa V. O0béMBI TET 22

4. |I'naBa VI. Bektopsl B mpocTpaHCTBE 7

5. | I'maBa VII. Metoa koopiuHAT B MPOCTPAHCTBE 15

6. | [loBTopeHue 8
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