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MNOSACHUTEJBbHASA 3AIIMCKA
PaGouass mporpamMMa OCHOBHOTO OOIIero 0Opa3oBaHUs MO T€OMETPUHU COCTaBJICHA Ha
ocHoBe DYHIAMEHTAILHOTO sJpa CcoAep)kaHus obmero obpazoBaHust W TpeOoBaHmii K
pe3yJbTaTaM OCBOCHHS OCHOBHOH 0011e00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus, TMpencTaBieHHBIX B @DenepansbHOM TOCYAapCTBEHHOM 00pa30oBaTeIbHOM
cTangapte o01ero oopa3oBanus. B HUX Takke YUUTHIBAIOTCS OCHOBHBIC UICH U MOJIOKEHHUS
[Mporpammbr  pa3BuTvsi ¥ (HOPMUPOBAHUS YHHBEPCAIBHBIX Y4YEOHBIX JEHCTBHU IS
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.
HOPMATHUBHO-IIPABOBBIE JJOKYMEHTbBI, OBECIIEYNBAIOLIUE
PEAJIM3ALUIO TPOI'PAMMBI

®enepanbHblil 3akoH oT 29 gexadbpst 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
deneparun» (ctatem 2, 5, 11 - 18, 25, 28 - 30, 34 - 35, 41, 47 — 49, 53 - 55, 58 - 61, 65 - 67,
75,79, 87, 98, 101);

[Ipuka3z MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadps 2010 r.
No 1897 «O0 ytBepxaeHuu ¢eaepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOT'0 00111er0 00pa3oBaHUs»;

[Ipuka3z MunucrepctBa npocsenieHus: Poccuiickoit ®eneparuu ot 31 mas 2021 1. Ne 287 «O06
YTBEPXKJICHUH (PeepaIbHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOTO
o0111ero oOpa3oBaHUs»;

[Ipuka3z MunucrepctBa npocseuieHus: Poccuiickoit ®enepanum ot 18 mas 2023 r. Ne 370 «O06
yTBEpXKIeHUM PeaepaibHOM 00pa3oBaTeIbHON MporpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHUs;

ITpuka3z MunuctepctBa npocpenieHus: Poccuiickoit denepanuu ot 22 mapra 2021 r. Ne 115
«O0 yrBepxkaenuu Ilopsiaka opraHu3aiuyd U OCYIIECTBICHHUS 00pa30BaTeIbHON IEATEILHOCTH
M0 OCHOBHBIM 00III€00pa30BaTEIBbHBIM MIPOTpaMMaM - O00pa30BaTEIBHBIM MPOTPAMMaM
Ha4YaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO U CPETHETO 00IIero 00pa30BaHUs;

Yera MAOY I'umnazust Ne3
OcHoBHass oOpaszoBareibHasl MporpaMMa OCHOBHOTO o0miero oOpa3zoBanus MAOQOY

I'mmuazus No3.

OBnazeHWe ydanuMUCS CUCTEMOW T€OMETPUUYECKHX 3HAHWUW W yMEHUW HEOOXOAMMO B
MOBCEIHEBHOM JKM3HHU JIJISI U3YUEHUSI CMEXHBIX TUCHUILUIMH U MPOAOJIKEHUS] 00pa30BaHUsI.

[IpakTrueckass 3HAYMMOCTBH IIKOJBLHOTO Kypca T€OMETPHH OOYCJOBJIIEHA TEM, YTO €&
OOBEKTOM  SIBJISIIOTCS  MPOCTPAHCTBEHHBbIE (OPMBI W KOJMYECTBEHHBIE OTHOIICHUS
NeUCTBUTEILHOTO Mupa. ['eomeTpuyeckas TMMOJATOTOBKAa HEOOXOoauMa JUisi TOHUMaHUs

IIPUHLINAIOB YCTPOMCTBA M MCIIOJIB30BaHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHS HAYYHBIX U



TEXHUYCCKUX TMOHSITUH M I/Iﬂeﬁ. Marematuka SBJISICTCS SI3BIKOM HAayKHM W TCXHUKHU. C eé

IMOMOIIbO MOJCITIUPYIOTCA U N3YUAIOTCA ABJICHUS U ITPOLCCChI, IPOUCXOJAIINE B ITPHUPO/IC.

HSY‘IGHI/IG IrCOMCTPHUH HAIIPABJICHO HAa JOCTUKCHUC CIICAYIOIIUX ueﬂeﬁ:

® PA3BUTHUC MBIIIJICHUSA, IIPCIKIAC BCCT'O (bOpMI/IpOBaHI/Ie a6CTpaKTHOF0 MBIIIJICHUA,

L4 q)OpMI/IpOBaHI/IC MAaTCMaTHYCCKOI0 CTHJIA MBINIJICHUA, BKIIOYAIOIICTO B cebs

UHIYKIMIO W JeAyKIHI0, OOOOIEeHWEe W KOHKPETH3allMio, aHalu3 W CHHTE3,

KJIacCU(UKANNIO U CHCTEMATU3AIINIO, a0CTPAarupOBaHUE U AHAJIOTHUIO;

® 3HAKOMCTBO C HCTOPHEN PAa3BUTHUS I'€OMETPUM KAaK HAayKh (OPMHUPYET Yy yHAIIUXCS

MIPE/ICTABICHHS O TEOMETPUU KaK YaCTH OOILEYET0BEYECKOU KYIbTYPHI.

Lenu:
Hanpasnenue Komnerenunn
pa3BUTHUSA
e Pa3BuTHE JTMYHOCTHOTO U KPUTHUECKOTO MBIIUICHHUS, KYJIbTYPbI
peuu;
e Bocnurtanue KayecTB JIMYHOCTH, 0OECIEUMBAIOIINX, YBaKECHHUE
K UCTHUHE U KPUTUYECKOTO OTHOIICHHS K COOCTBEHHBIM U YYXKUM
JImaHOCTHOE CYXKICHUSM,;

e dopmupoBaHHE Kauye€CTB MBIIUICHHUS, HEOOXOAUMBIX IS
ajlarTalyy B COBPEMEHHOM MH(OPMallMOHHOM OOLIECTBE;
e Pa3BurHe wuWHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY U

MaTEMATHUYECKHUX CIIOCOOHOCTEMN




MeTaHp CIMCTHOC

o dopmupoBaHue TMpeACTaBiIeHU 00 uAesIX U O MeTojax
MaTeMaTUKU KaKk 00 YHHUBEPCAJTIbHOM SI3bIK€ HAyKU M TEXHHKH,
4acTH 00IIEYETIOBEYECKOM KYJIbTYPBL;

e VYMeHHME BHUJETh MATEMAaTHUECKYI0 3aJladyy B OKpPY>KaIoIIeM
MHUpE, HCIOJIb30BATh MATEMAaTHUYECKUE CPEJCTBAa HAIJISIHOCTH
(pUCYHKH, YEpPTEXKH, CXEMBI) IJIs WILIIOCTPALlMU, UHTEPIIPETAIINH,
apryMeHTalluu;

e OByajiecHHE YMEHHUEM JIOTUYECKH 0OOCHOBBIBATH TO, YTO MHOTHE
3aBUCUMOCTH, OOHApY>XEHHBIE IMyTEM PaCCMOTPEHUSI OTIEIIbHBIX
YAaCTHBIX CIy4YaeB, UMEIOT 00Illee 3HAYEHUE U PaCIpPOCTPAHSIOTCS
Ha Bce (Qurypsl ompeneIeHHOro BUAA, U, KpoOME€ TOTO,
BbIpa0aThIBaTh MOTPEOHOCTH B JIOTHYECKOM OOOCHOBAHUU

3aBUCUMOCTEN

[IpenmeTtHoE

e BpisBlieHME  NPAKTUYECKOM  3HAYMMOCTA  HAYKH, ee




MHOTOOOpA3HBIX TPWIOKEHUH B CMEXKHBIX JTUCHUIUIMHAX W
MMOBCEIHEBHOM JICSITEIbHOCTH JIIOJICH;

e Cozmanme ¢dyHIamMeHTa [JI1 MaTEMaTUYECKOTO Pa3BUTHA,
dbopMUpOBaHUS MEXaHU3MOB MBIILICHUS, XapaKTEPHBIX JIf

MaTE€MaTHYECKOM JACATCIIBHOCTH.

B xone 00y4yeHust TeOMETpUU pelaloTcs CASAYIOMNE 3a1auM:

® CHCTEMaTUYECKOE U3YUYCHHE CBOMCTB reOMETPUUECKUX (DUTYp Ha TUIOCKOCTH;

e (opmupoBaHME TPOCTPAHCTBEHHBIX MPEJICTABICHUN; pa3BUTUE  JIOTUYECKOTO
MBIIIJICHUSI U MOATOTOBKA ammapara JUisi U3y4eHHs] CMEXHBIX JUCHUIUINH ((pHu3uKa,
YepyeHHeE U JIp.) U Kypca CTEPEOMETPUN B CTApUIMX KJIaccax;

® OBJIAJICHUE KOHKPETHBIMU 3HAHUSIMU HEOOXOJUMBIMU JJIsI TMPUMEHEHHUS B
ITPAKTUYECKOU IEATEIIBHOCTH.

['eomeTpust sBIAE€TCS OJHUM M3 OINOPHBIX IIPEIMETOB OCHOBHOW IIKOJBI: OHA
o0OecreynBaeT M3y4yeHHE JAPYrHMX JUCUUILNIMH. B mepByro odepenb 3TO OTHOCHUTCS K
MpeJMEeTaM E€CTECTBEHHOHAyYHOIO IMKJIa, B YacTHOCTH K (Qu3uke, HHPOPMATHUKE,
reorpaduu, XuMuu U Ap. Pa3zButue IOTMUECKOro MBIIUICHUS Yy4Yalluxcs MPU OOyYEeHHH
F€OMETPUU  CIIOCOOCTBYET TAKXKE YCBOCHUIO MPEIMETOB TyMAaHUTAPHOIO  IIMKJIA.
[IpakTUueckrie yMeHUsI M1 HaBBIKM T€OMETPUUECKOTO XapaKTepa HeOOXOAUMBI JJI TPYIAOBOM
JESITeIbHOCTU U PO ECCUOHATBbHONW MOJTOTOBKU IIKOJIbHUKOB.

PasButne y ydammxcs npaBWIBHBIX MPEACTABICHUN O CYIIHOCTH W IPOUCXO0XKICHUU
reOMETPUUYECKUX aOCTpaKlUMi, COOTHOIICHHHM peajJbHOr0 M HUJCAIBHOTO, XapakTepe
OTPaXECHUSI MATEMAaTUYECKOM HAyKOW SBJICHUM M IIPOLIECCOB PEAIBHOIO MHpPa, MECTE
F€OMETPUU B CUCTEME HAYK U POJIA MATEMAaTUYECKOI0 MOJIEIIUPOBAHUS B HAYYHOM ITO3HAHUHU
U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS yUaLIUXCA, a TAKXKe
(bOpMHUPOBAHUIO KAYECTB MBILIUICHHS, HEOOXOIMMBIX HJis aJanTallid B COBPEMEHHOM
nH()OPMAITMOHHOM OOIIIECTRBE.

TpeOyst OT ydamuxcsi YMCTBEHHBIX M BOJIEBBIX YCHIIWN, KOHIIEHTPAllUU BHUMAaHUS,
aKTUBHOCTU PA3BUTOTO BOOOpaXKEHHs, TEOMETPHUS pPAa3BUBACT HPABCTBEHHBIE YEPThHI
JIMYHOCTH (HACTOMYUBOCTS, L(EJICYCTPEMIIEHHOCTb, TBOPUYECKYIO AKTUBHOCTD,
CaMOCTOSTENbHOCTh, OTBETCTBEHHOCTb, TPYAOJIOOME, JUCHUIUIMHY M KPUTHYHOCTH

MBIIHJ'ICHH?[) N YMCHHUC apryMCHTHUPOBAHO OTCTAaMBATb CBOU B3IJIAJbI U Y6G)KI[GHI/I$I, a TaKXKC



CIOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHbBIE PEIICHHS.

['eomeTpus CyIIECTBEHHO PACIIMPSAET KPYro30p y4alluxcs, 3HAKOMS UX C UHIYKLIHEN
U JIeyKIHe, 0000IIeHHeM U KOHKPETU3aluel, aHaIu30M U CHHTE30M, Kiaccuduxaiei u
cUcTeMaTu3aluei, abcTparupoBaHueM, aHaJIOTHell. AKTHMBHOE HCIOJb30BaHUE 3ajlady Ha
BCEX ATanax y4eOHOI0 Mpolecca pa3BUBAET TBOPUYECKHUE CIIOCOOHOCTHU IIKOJIBHHUKOB.

[Ipu oOyuenun reomeTpun GOPMHUPYIOTCS YMEHUS U HABBIKU YMCTBEHHOIO TpyJa —
IUTAHUPOBAHUE CBOEUM paOOThI, MOUCK PAIIMOHANBHBIX MyTel €€ BBIMOJHEHUS, KpUTHYECKas
OLICHKA pe3ysibTaToB. B mporuecce oOydyeHHs] T€OMETPUU LIKOJIBHUKH JOJDKHBI HAYYHTHCS
U3JIaraTh CBOM MBICIM SCHO M MCYEPIIBIBAIOUIE, JAKOHUYHO U EMKO, IPUOOPECTH HABBIKU
YETKOr0, aKKYpaTHOI'O ¥ TPAMOTHOTO BBITIOJTHEHNS MATEMAaTHYECKUX 3aIMCEN.

Baxxneinmen 3amgaden MIKOJIBHOTO Kypca T€OMETPUM SBIIAETCS Pa3BUTHE JOTUYECKOTO
MbIIUIeHUs ydamuxcsa. CamMu 0OOBEKTbl F€OMETPUUECKUX YMO3AKIIOUYEHUW M MPUHATHIE B
r€OMETPUU TMpaBUJIAa HUX KOHCTPYHPOBAHUSA CHOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUU
O00OCHOBBIBaTh M JIOKa3bIBaTh CYXKICHMsSI, MPHUBOJIUTh UYETKHE OMNPEICIICHHUS, PAa3BUBAIOT
JOTUYECKYI0 HWHTYWLHIO, KpPAaTKO M HAIJSAAHO BCKPBIBAIOT MEXAaHU3M  JIOTUYECKHUX
IIOCTPOCHUM M y4yaT MX NMPUMEHEHUIO. TeM caMbIM reOMETpHUsl 3aHUMAET BEAyLIEEe MECTO B
(OpMHPOBAHUN HAYYHO-TEOPETUUECKOTO MBIIIJICHUS IIKOJIbHUKOB.

PackpbiBas BHYTPEHHIOI0 TAPMOHUIO MAaTEMATUKHU, (OPMUPYSI MOHUMAHUE KPACOTHI U
U3SIIECTBA MATEMaTHYECKUX PACCYKACHHUM, CIOCOOCTBYS BOCIPHUSATHUIO T€OMETPHUECKHUX
GbopM, YCBOCHHMIO TMOHSATUS CHUMMETPUHM, T'€OMETpPHUs BHOCUT 3HAYUTENIbHBI BKJIaJ B
ACTETUYECKOE BocnUTaHue yyamuxcs. E€ uzydeHue pazBuBaeT BOOOPAKEHHUE IIKOJIbHUKOB,
CYLIECTBEHHO 00OOTallaeT v pa3BUBAET UX MPOCTPAHCTBEHHBIC MTPEICTABICHMUSL.

Jlannast pabodasi mporpamma npeaHasHadera as padotsl mo YMK I'eomerpusi: 7 — 9
k1. /| AI'. Mep3nsik, B.b. Ilomonckoro, M.C.fxup wunp,. — M.: Benrana-I'pad, 2018.
VYyeonuku «l'eomerpus 7», «l'eomerpus- 8», «['eomerpus -9» BxomsaT B dDemepaibHBIA
nepeueHb yueOHukoB 2019 — 2020 yueOGHOro roma, peKOMeHJ0BaHbl MUHHCTEPCTBOM
oOpazoBanust u Hayku Poccuiickoit @Deaepauuu, cooTBeTcTBYeT DenepaabHOMY
roCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTy OCHOBHOTO OOIIET0 00pa30BaHUs.

N3noxxenne y4eOHOro Marepuaa XapaKTEepU3yeTCst YETKOCTBIO "
anropuTMUYHOCThIO. YueOHuku A.I'. Mepainsk, B.b. Tlononckoro, M.C.Skup uap,conepxar
BECh HEOOXOIMMBIN MaTepua JJisl U3y4eHUs: TEOMETPUH, UMEIOT TOCTaTOYHbIN 00BEM 3a1au

IIPAKTUYECKOIO CONEPKAHMS, BKIIOUAOT CUCTEMBI YIIPAKHEHUN PA3TIUYHON CTEIIEHH



TPYAHOCTU B JIOCTATOYHOM KOJMYECTBE JUIsl 3aHATUHN B Kjlacce, Tak U JUisl paboThl AOMa U
BBITIOJTHEHUH CaMOCTOSTEIbHBIX PaboT.

OBIHIASA XAPAKTEPUCTHUKA KYPCA TEOMETPUMU B 7-9 KITACCAX

B kypce reomerpunm B /-9 KjaccaXx YCIOBHO MOXKHO BBIJICIUTH CJEAYIOLINE
CoJlep KaTelIbHbIE

JII/IHI/IPII«FGOMGTPI/ILICCKI/IG «I/I?)MepCHI/IC

burypsi»,

BeInunB», «KoopauHareny, «BekTopb», «['eomMeTpust B HICTOPUYECKOM Pa3BUTHID.

IrCOMCTPHUICCKUX

Conepxxanue pasnenoB «l'eomerpuueckue QUrypbD» CIyKUT 0a30M U1 JajbHEHILIEro
U3Y4YEHUs yJaluluMucs reoMeTpuu. ['1aBHas 1esib JAaHHOTO pasjieia- pa3BUBaTh Y YUalIUXCS
BOOOpakeHHE U Jiorndyeckoe MblinuieHue. CoderaHue HaryagHOCTH C  (opMaibHO-
JIOTUYECKHUM ITOAXOOM SIBISETCS HEOTHEMIIEMOM YaCThIO T€OMETPUYECKUX 3HAHUM.

Copepxanue paznena «M3mepeHne reoMeTpuuecKuX BEIMYMH» PACHIUPSIET U yIriIyoJiser
IPEJICTAaBICHUS yJalluXcsi 00 U3MEpPEHUsIX JJIMH, YIJOoB, U Iulomaneil Guryp, cnocooCTByeT
GOpMUPOBAaHUIO  TPAKTUYECKUX  HABBIKOB, HEOOXOIMMBIX KaKk  TpPU  PEIICHUH
r€OMETPUYECKUX 33]1a4, TaK U B TIOBCETHEBHOM JKU3HHU.

Conepxxanue paznenoB «KoopauHatey U «Bekropb» pacmupsieTr U yrIyoJsser
MPEACTABICHUS] YYaIlMUXCSd O METOJE KOOpAMHAT, pPa3BUBAET YMEHUE MPUMEHATH
anreOpanveckuil anmapar Mpu peleHud FeOMETPUUECKUX 3aj]lad, a TakkKe 3aJad CMEKHBIX
JUCLMILINH.

Paznen «['eomerpuss B MCTOPUMYECKOM pPa3BUTHM» MpelHa3HaueH g (HOPMHUPOBAHUS
NPEJICTaBICHU O T€OMETPUU KaK YacTH YEJIOBEUYECKOW KYJIbTYpPHI, AJi OOLIET0 pa3BUTHS
IIKOJIBHUKOB, JJI CO3[JaHUS KYJIbTYPHO-UCTOPUUYECKOM Cpeibl OOyUEHHUS.

MECTO IIPEJMETA B YYEBHOM I1JTAHE
["'eoMeTpust OTHOCUTCA K 00pa3oBaTeabHOM 00s1acTu «MaTtemaTuka u nHpopmMaTHKa»
bazucHelil yueOHbIN (00pa3oBaTENbHBIN) TUIAH HA U3YYEHUE T€OMETPUHM B OCHOBHOM HIKOJIE

OTBOJIUT 2 y4eOHBIX Yaca B HEJCNIO B TEUCHUE KaXKI0TO Tojia o0ydenus, Bcero 204 gaca.

I'oabl 00y4eHus KosanuecTBo 4acoB B KoanuectBo Bcero yacos Ha
(kJ1acehl) HeeJII0 Y4eOHBIX HeJleJIb y4eOHBbIH roj
7 knacc 2 34 68
8 kiacc 2 34 68
9 kiacc 2 34 68
Bcezo uacos: 204




1)

2)

3)

4)

5)

6)

7)

8)

JIMYHOCTHBIE, METANTPEJMETHBIE U ITPEJMETHBIE PE3YJIbTATDBI
OCBOEHUSA KYPCA TEOMETPUMU B 7-9 KITACCAX
[IporpamMma oOecrieynBaeT JOCTHKEHHE CIEAYIOIIMX PpPE3yJbTaTOB  OCBOCHHS
00pa30BaTeNbHOM MPOrpPaMMbl OCHOBHOTO OOIIETO OOPa30BaHMUS:

JUYHOCMHDbLE:

(GbopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH

00yJaronuxcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHHUIO Ha OCHOBE MOTHBAITUU K OOYUCHUIO H

MO3HAHUIO, BEIOOPY JaJIbHENIIero oOpa3oBaHus Ha 06a3e OPUEHTUPOBKH B MHUpE MPOQeccHii

U MpoecCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IIOCTPOCHHUIO HHJMBUIYaJbHOU

00pa30BaTEeNbHON TPACKTOPUH C YIETOM YCTOMYUBBIX TO3HABATEIbHBIX HHTEPECOB;

(GopMHpPOBaHUE LIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO

pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

dbopMHpOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIICHHM M COTPYJHUYECTBE CO

CBEPCTHUKAMHM, CTapUIMMH U MIQJUIMMH B 00pa30BaTENIbHOM, OOILECTBEHHO IOJIE3HOM,

y4eOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BHJIAX JIEATEIBHOCTH,

YMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOM M MHUCHMEHHOW pedH,

MOHUMATh CMBICJI TIOCTaBJICHHOM 3a7aud, BBICTPAMBATh aPTyMEHTAIMI0, TPUBOJUTH

MIPUMEPHI U KOHTPIIPUMEPHI,

KPUTUYHOCTh MBIIIICHUS, YMEHUE PACIIO3HABATH JIOTUYECKA HEKOPPEKTHBIE BHICKA3bIBAHUS,

OTJINYaTh TUIIOTE3Y OT (HAKTa;

KPEaTUBHOCTh MBINUICHUS, WHUIMATHBA, HAXOJYMBOCTh, AKTUBHOCTb TIPH PEIICHUU

reOMETPUUYECKUX 33/1a4;

yYMEHHE KOHTPOJIUPOBATH MPOLIECC U Pe3yJIbTaT yYeOHON MaTeMaTUYECKOM eI TeIbHOCTH;

CIIOCOOHOCTh K OMOLIMOHAIBHOMY BOCIHPHUATHIO MaTeMaTHMYECKUX OOBEKTOB, 3ajad,

pELICHUH, PACCYKICHNM;

Memanpeomenmuule:

1. yMeHHE CaMOCTOSITENIbHO IIJIAHUPOBATh AaJIbTEPHATUBHBIC IYTH JOCTIDKCHUS IICJICH,
OCO3HAHHO BbIOMpaTh Haubojee 3h(PEKTUBHBIE CMOCOOBI pelieHUus Y4eOHBIX W
MO3HABATENbHBIX 33]1aY;

2. yMEHHE OCYIIECTBISATh KOHTPOJb MO PE3yJbTaTy U MO crmocoOy EHCTBUS Ha YPOBHE
POU3BOJIBHOIO BHUMAaHUSI U BHOCUTh HEOOXOJIMMbIE KOPPEKTHUBBI,

3. YMCEHHUC aACKBATHO OLCHUBATL ITPABUJIIBHOCTL WJIHM OIIMOOYHOCTH BBITTOJTHECHHS y‘le6HOI>'I



3a1a4n, €€ 0ObEKTUBHYIO TPYJIHOCTh U COOCTBEHHbBIE BO3MOKHOCTH €€ PeLICHHUS;

4. 0CO3HaHHOE BJIA/ICHWE JIOTHUYECKHUMH JIEHCTBUSMHU ONpEACNICHUS] MOHSTUN, 0000IeHMs,
YCTaHOBJICHHUSI aHAJIOTUH, KiIacCH(PHUKAIMM Ha OCHOBE CaMOCTOSITENLHOTO BBIOOpA
OCHOBAHMI M KPUTEPUEB, YCTAHOBIICHUSI POJTOBUIOBBIX CBSI3EH;

O. YMEHUE YCTaHaBJIMBaThb IPUYMHHO-CJIEJACTBEHHBIE CBA3M, CTPOUTH JIOTHYECKOE
paccykJIeHue, YMO3aKI0UeHUe (MHAYKTUBHOE, JE€YKTUBHOE U IO AHAJIOTUH) U BBIBOJIBI;

6. yMeHue co3llaBaTh, IPUMEHSITh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA,
MOJIEJIH U CXEMBI JIJIsl pelIeHMs Y4eOHBIX U M03HABATEbHBIX 3a/a4;

/. yMEHUE OpPraHU30BBIBATH YYEOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEIEM U CBEPCTHUKAMU: OINpPEACNATh LENd, pacnpeneyarh (yHKIUM U POJH
YYAaCTHHKOB, 0OIIKE crocoObl paboThl; yMEeHHE padoTaTh B IPYIIE: HaAXOAUTh 0OIIee
pelieHne W paspemarbs KOH(MIMKTHI Ha OCHOBE COIJIACOBAaHUS MMO3UMLUN U yuéra
MHTEPECOB; CIIylIaTh NapTHEPA; POPMYIUPOBATh, apTyMEHTUPOBATh U OTCTauBaTh CBOE
MHEHUE;

8. opmupoBaHHe M pa3BUTHE Y4e€OHOW U OOIIENOJB30BATEIbCKOM KOMIIETEHTHOCTH B
00JIaCTU HUCIOJIBb30BaHUA HH(POPMALIMOHHO-KOMMYHUKAMOHHBIX TexHonorui (MKT-
KOMIIETEHTHOCTH);

9. mepBOHayaNbHbIE NPEACTaBICHUS OO0 HIEIX M O METoJAaX MaTeMaTUKU Kak o0
YHUBEPCAIbHOM SI3bIKE HAyKU W TEXHUKH, O CPEICTBE MOJACIMPOBAHUS SIBICHUU U
IIPOLIECCOB;

10.ymeHune BUAECTh MAaTEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE TIPOOIEMHOM CUTYalluu B JPYTUX
TUCIUIUIMHAX, B OKPYKAIOILEH KU3HH;

11.ymMeHue HaXOAUTh B Pa3IUYHBIX HCTOUYHUKAX HHPOPMAIINIO, HEOOXOAUMYIO I PEIICHHUs
MaTeMaTU4YeCKHUX MPOoOJIeM, U MPEJICTABIATh €€ B MOHATHON (hopMe; IPUHUMATh pellIeHHe
B YCJIOBUSIX HETIOJIHON M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MHGOPMAIIHH;

12.ymMeHue MOHUMATh U MCIOJIb30BaTh MaTEMaTHUECKUE CPEACTBA HATJISIAHOCTH (PUCYHKH,
YepTeKU, CXEMBI U JIp.) JUJISl WILTIOCTPALlMU, MHTEPIIPETALlMU, apTyMEHTAIUH;

13.yMeHue BBIIBUraTh THUIOTE3bl TNPU PEIICHMH Y4YeOHBIX 3a7ad U [OHUMATH
HEO0OXOUMOCTb UX MPOBEPKU;

14.ymMeHue npUMEHATh WHAYKTHBHBIE U JEIyKTHUBHBIE CIOCOOBI pPAacCyXIEHUH, BUAETbH
pasIuYHbIe CTPATErnH PELICHUS 3a/1aY;

15.moHMMaHue CYIIHOCTH QJITOPUTMHYECKUX MPEANHCAHUI W yMEHUE JEHCTBOBaTh B



COOTBCTCTBUHU C ITPCJIOKCHHBIM aJITOPUTMOM,

16.YM6HI/IG CaMOCTOATCIIPHO CTAaBUTb ILICIIH, BI)I6I/IpaTB U CO3daBaTb aJIrOpUTMbL IJIA

perieHus y4eOHBIX MaTEMAaTHIECKUX TIPOOIIEM;

17.YMCHI/I€ IUIAHUPOBATD U OCYHICCTBIIATH ACATCIbHOCTDL, HAIIPABJICHHYIO HA PCIICHUC 3a/1a4

HCCIICOAOBATCIIbCKOI'O XapaKTEpa,

npeomemuuvle:

1.

oBJIaJicHHe 0a30BbIM TMOHATUHHBIM allapaToM IO OCHOBHBIM pa3jeliaM COJEp>KaHus;
npescTaBieHne 00 OCHOBHBIX M3Yy4aeMbIX MOHATHIX (YUCIO0, TeoMeTpuyeckas Gurypa)
KaK BaXKHEHIIUX MATEMATHUYECKUX MOJENIAX, MO3BOJAIOIIMX OINKUCHIBATE W H3YydaTh
peanbHbIE ITPOLIECCHI U SIBJICHUS,

yMmMeHue paboTaTh C TE€OMETPUYECKMM TEKCTOM (aHaJIM3UpOBaTh,  W3BJIEKATh
HEOOXOUMYI0 MH(OPMAINIO), TOYHO U TPaMOTHO BBIPaXaTb CBOM MBICJIH B YCTHOH U
IIACbMEHHOM pEYM C NPUMEHEHHEM MAaTEMaTHYECKOW TEPMHHOJIOTMM W CUMBOJMKH,
UCIIOJIb30BaTh PA3JIMYHbIC SI3bIKM MATEeMaTUKH, IPOBOAUTH KJIACCU(UKALIUU, JIOTUYECKUE
000CHOBaHU, J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN;

OBJIJICHUE HABBIKAMU YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAJIBHBIX BEIYUCIIEHUN;
OBJAJICHUE TEOMETPUYECKMM S3BIKOM, YMEHHME HWCIOJIB30BAaTh €ro [ ONHCAaHUs
IIPEAMETOB OKPYXKAIOIIErO0 MHPA, PAa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUU W
M300pa3uTEIbHBIX YMEHUH, MPUOOPETEHNE HABBIKOB TEOMETPUUYECKUX TOCTPOEHUM;
YCBOCHHUE CHUCTEMATUYECKUX 3HAHUM O IJIOCKUX (UTrypax M UX CBOMICTBax, a Takke Ha
HAaIJIIJHOM YPOBHE — O IPOCTEHIIMX IIPOCTPAHCTBEHHBIX TEJAX, YMEHHE INPUMEHSATH
CUCTEMATUYECKHUE 3HAHUS O HUX JJISI PEIICHUS] TEOMETPUUECKUX U MPAKTUYECKUX 3a1aY;
YMEHHE HU3MEpSTh JJIUHBI OTPE3KOB, BEIUYMHBI YTJIOB, KCIIOJIB30BAaTh (POPMYIIBI IS
HAXOKJEHUs IEPUMETPOB, IJIOIIAJeH 1 00bEMOB reOMETpUUECKUX QUryp;

YMEHHE MPUMEHATh W3YUYEHHBIC NOHATHSA, PE3YJIbTaThl, METOIBI IJI DPEIICHUS 3a1a4
IIPAKTUYECKOI0 XapakTepa M 3aJad U3 CMEXKHBIX IUCLMIUIMH C HMCIHOJIb30BAHUEM IIPH
HEO0OXOMMOCTH CIPABOYHBIX MATEPHAIIOB, KAJIBKYJISITOPA, KOMIIBIOTEPA.

Buabl u popMbl KOHTPOIS

Buowvt konmpona: npeaBapuTENbHbIA, TEKYIIUNA, TEMATUYECKAMN, HTOTOBBIM.

Dopmvl KOHmMpoAA: OCHOBHBIMU (POPMaMU KOHTPOJISI 3HAHUM, YMEHHM, HABBIKOB SIBJISIFOTCS:

TEKYIIMU W MPOMEKYTOUHBIM KOHTPOJb. TE€KyIIMH KOHTPOJb ONPEAEISIETCS CONEPKAHUEM

pasaciIoB U TEM IMPOIrpaMMbl U OCYIICCTBIIACTCA B (bopMe IMPOBCPOYHBIX U CAMOCTOATCIIbHBIX



paboT, TecTUpOBaHUs, MyOJUYHOW 3aAIIUTHI MPOEKTa, YCTHOro oTBeTa. [IpomexyTOUYHBIN
KOHTPOJIb TMPEAYCMOTPEH TI0 OKOHYAaHWW TMOdyromus B ¢GopMe aJIMHUHUCTPATUBHOU
KOHTPOJIbHOM paboThI (9K3aMeHa, 3a4eTa).

OcHo6Holl uncmpymenmapuil 0141 OUeHUBGAHUA Pe3YTbIaAmos

1. Cucrema OIEHKH JOCTIDKCHHS IUTAHHPYEMBIX PE3YJIbTaTOB BKJIIOYAET B CeOsl JBE
COTJIaCOBaHHBIE MEXKy COOOM CHCTEMBI OIEHOK: BHEIIHIOIO OIICHKY U BHYTPEHHIOIO OIICHKY.
2. BHyTpeHHss1 (OlLleHKa, BBICTaBIIsieMasi MeJaroroM, oOpa3oBaTENbHBIM YUPEKICHUEM) U
BHEIIIHASI OIeHKa (MpOBOAUTCS B (OpME MOHUTOPUHTOBBIX HCCICAOBAHHM, aTTECTAllUA
00pa30BaTENBHOTO YUPEKACHHUS U AP., PE3yJIbTaThl KOTOPHIX HE BIMSIOT Ha OIEHKY JIETEH,
YyYaCTBYIOIIUX B ATUX MPOIEAYpax).

3. CyObeKTUBHBIC WM SKCIEPTHHIC (HAOMIOMECHMS, CaMOOIICHKA W CaMOaHAIHW3 W JIp.) U
O0OBEKTUBU3UPOBAHHBIE METOJIbI OILICHMBaHUS (KaK MpPaBWIO, OCHOBAHHBIC Ha aHAJU3E
MUCHbMEHHBIX OTBETOB M PabOT 0O0yYaloIMXCs), B TOM YHCIE€ — CTaHAapTU3UPOBAHHBIC
(ocHOBaHHBIE Ha pE3yJbTaTax CTaHAAPTU3UPOBAHHBIX MHCHMEHHBIX PabOT WM TECTOB)
MPOIIEIYPHI U OLICHKHU.

4. CamoaHanu3 U caMOOIIeHKa AesiTeabHOCTH oOy4varomuxcsa. C 1enpio Haubosee MoIHOTO
OTPaXXEHUsI OCOOCHHOCTEM WIKOJIBHOW TEXHOJOTWM OIICHWBAHUS  00pa30BaTeIbHBIX
pe3yNbTaTOB OOyYarONIUXCsl TMpPU  pa3padOTKE CHUCTEMbl MPOBEPOUYHBIX U y4eOHO-
METOJAMYCCKUX MaTePHAIOB IIEIECO00pPa3HO BBIICIUTH CICAYIONINE MOMEHTHI: - TEKYIIIee
OIICHHBAHUE, - UTOTOBBIE MPOBEPOUHbIE PAOOTHI. /|5l OlIeHUBAHUS PE3YNIHTATOB JIOCTHUKCHUS
O0OyJaroIMXCcsl UCIOJIB3YIOTCS CIEAYIOIINEe BHUIBI YCTHBIX W MHUCHbMEHHBIX pPadOT: TECTHI
Pa3HOTO YPOBHS, 3aJlaHUsI HA OCHOBE MHUCHMEHHBIX MCTOYHUKOB, PEIIEHUE MPAKTUUYECKHX
3a/1a4, coCTaBlieHne TabJuUIl U Tp. paboTa B TPYyIIax, aHAIU3 SBJICHUNA U CUTYaIlUi, OIICHKA
Pa3IUYHBIX CYXKJIEHUH, 00BICHCHHE MPUINHHO-CIICJICTBCHHBIX U (DYHKITMOHAIBHBIX CBS3CH,
myOJMYHAas 3a1uTa IPOeKTa, OTBETHI Ha BOIIPOCHI IO COJEPKAHUIO TEKCTA U TIP.
Pe3yjibTaThl 00pa30BaHUs BKJIIOYAIOT:

MIPEAMETHBIC PE3YJIBTATHI (3HAHUS U YMEHHMS, OITBIT TBOPUYCCKOM NEITCITLHOCTH U JIP. );
MeTaIpeAMETHBIC Pe3yIbTaThl (CIOCOOBI NESITEIILHOCTH, OCBOCHHBIE Ha 0a3e OJHOTO WIIH
HECKOJBKHX TPEIMETOB, MPUMEHUMbIC KaK B paMKax 00pa3oBaTeIhLHOTO MpOIecca, TaK U
IpU pelIeHUH NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsIX);

JUYHOCTHBIE PE3yNbTaThl (CHCTEMa IICHHOCTHBIX OTHOIINECHWW, WHTEPECOB, MOTHBAIIUU

BOCITUTAHHUKOB U JIp.)



OueHka JIHYHOCTHBIX Pe3yJIbTATOB

OOBEKTOM OIICHKHA JTUYHOCTHBIX PE3YJbTATOB SBISIIOTCS CPOPMUPOBAHHBIC Yy YYAIIUXCS

VHUBepcalbHule yyeOHble 0elicmalsl, BKIIIOYaeMbIe B TP OCHOBHBIX OJIOKa:

1) camoonpedenenue — CHOPMUPOBAHHOCTh BHYTPEHHEH IMO3UIUK OOYYaromerocs —
NPUHATHE U OCBOCHHME HOBOM COIMAIBHOM POJU O0Yy4arolierocsi; CTaHOBJIEHHUE OCHOB
POCCHICKON TPaXAAHCKOM HMJICHTUYHOCTH JIMYHOCTH KAK YYyBCTBA TOPJOCTH 33 CBOKO
Ponuny, Hapoa, UCTOPUIO U OCO3HAHUE CBOEH STHUYECKOW MPUHAIJICKHOCTH; PAa3BUTHE
CaMOYB@)KEHHS M CIIOCOOHOCTH a/ICKBAaTHO OIICHUBATh CEOS M CBOM JTOCTHIKCHHUS, BUJICTh
CUWJIbHBIC U c1a0ble CTOPOHBI CBOEH JTMYHOCTH;

2) cmblcnoobpazoéanue — TOUCK U YCTAHOBJICHHUE JTMYHOCTHOTO CMBbICTA (T. €. «3HAYCHUS
st ce0s») ydeHus OOy4YaroIIMMHUCS Ha OCHOBE YCTOWYMBOM CHCTEMBI Y4eOHO-
MO3HABATENIbHBIX U COIMAIBHBIX MOTHUBOB; MOHMMAHMS TPAHUI] TOTO, «UTO sl 3HAIO», U
TOTO, «UTO sl HE 3HAIO», KHE3HAHUS» U CTPEMIICHHSI K TIPEOIOJICHUIO 3TOTO Pa3phiBa;

3) mopanvho->muueckas opuenmayusi — 3HAHHUE OCHOBHBIX MOPAIBHBIX HOPM U
OpHEHTAlMA Ha UX BBIMIOJHEHUE Ha OCHOBE MOHUMAHMS UX COLIMAILHON HEOOXOAUMOCTH;
CIIOCOOHOCTh K MOPAJbHON ACTICHTpAlMd — YYETY IO3MIMA, MOTHBOB W WHTEPECOB
YYaCTHUKOB MOPAJLHOM JUJIEMMBI TpU €€ pa3pelieHun; pa3BUTHE dTUYECKUX YYBCTB —
CThIJIa, BUHBI, COBECTU KaK PETYJIATOPOB MOPATHHOTO IMOBEICHUS.

OcHOBHOE CcOJIep’)KaHNE OLEHKH JJUYHOCTHBIX Pe3yJIbTaTOB CTPOUTCS BOKPYT OIEHKH:
c(hOpPMHUPOBAHHOCTH BHYTPEHHEHW MO3UIIMU OOYYAIOIIETOCs, KOTOpasi HAXOAUT OTPaKCHHUE B
AOMOITMOHAIEHO-TIOJIOKUTEIEHOM ~ OTHOIIEHWHW  oOydJaromierocs K  oOpa3oBaTeIbHOMY
YUPEKICHUIO;

OpHEHTAllUM Ha COJIepKaTeIbHbIE MOMEHTBHI 00pa30BaTENLHOTO TMIpollecca — YPOKH,

MMO3HAHWE HOBOTO, OBJIAJICHUEC YMCHHUSMH M HOBBIMH KOMIICTCHIIMSAMH, XapakTep y4eOHOTO

COTPYHHYECTBA C YUUTETIEM U OJHOKIACCHUKAMU — W OPUEHTAIIMN Ha 00pa3el] MOBEACHUS

«XOPOIIETO YUCHHUKA» KaK IPUMED TS IMOAPaKaHHUS,

c(hOPMHPOBAHHOCTH OCHOB TPaXTAHCKON HACHTHYHOCTH — YYBCTBA TOPJOCTH 3a CBOIO

Ponuny, 3Hanus 3HaMeHaTeNbHBIX 7151 OTe4ecTBa UICTOPUIECKUX COOBITHI; JIFOOBU K CBOEMY

Kpar, OCO3HAHWS CBOCHW HAIMOHAJILHOCTH, YBAXXEHUS KYyJIbTYpbl W TpPAJUIANA HAPOIOB

Poccun u mupa; pa3BuUTHA NOBEpUS U CHOCOOHOCTH K TMOHMMAHUIO U CONEPEKUBAHUIO

YyBCTBaM JIPYTUX JIIOAEH;



c(hOPMHUPOBAHHOCTU CaMOOIIEHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOXKHOCTEH B YUYEHHUH,
CIIOCOOHOCTH aJIeKBAaTHO CYIUTh O MPHUYMHAX CBOETO yCIeXa/Heyclexa B yUYEeHUHU; YMEHUS
BUJIETh CBOM JIOCTOMHCTBA U HEJOCTATKH, YBAaXKaTh CE0s1 U BEPUTH B YCIIEX;
c(hOpMUPOBAHHOCTU MOTHUBAIIMM Y4€OHOM NEATENLHOCTH, BKJIIOYAs COIMalIbHBIC, Y4eOHO-
MO3HABATENIbHBIE W BHEIIHME MOTHBBI, JIIOOO3HATEIBHOCTh U HMHTEPEC K HOBOMY
COJICP’KaHUIO U CIOcO0aM pelIeHUs] MpodsieM, MPUOOPETEHUI0 HOBBIX 3HAHUUA M YMEHUH,
MOTHBALIMM JOCTHKEHUSA pe3ysibTaTa, CTPEMJICHHS K COBEPIICHCTBOBAHHIO CBOMX
CIIOCOOHOCTEI;

3HAHUS MOpPAJBHBIX HOPM U C(HOPMUPOBAHHOCTH MOPAIBHO-ITUUYECKUX CYXKICHUM,
CHOCOOHOCTH K PEIIEHUI0 MOPAIIBHBIX IPOOJIEM; CIIOCOOHOCTH K OLIEHKE CBOMX IMOCTYIIKOB U
JNEUCTBUM APYTUX JIIOACH C TOUKH 3pEHUS COOII0OICHUSI/HAPYIICHUSI MOPaIbHON HOPMBI.
Ouenka MeTanpeIMeTHBIX Pe3yJbTATOB.

OrneHka MeTanpeaMETHBIX pPE3yJIbTaTOB MPEANojaraeT OICHKY VHUBEPCANbHbIX YUeOHbIX
Oelicmeuil ydaimuxcs (peryysiTUBHBIX, KOMMYHUKATUBHBIX, MMO3HABATENbHBIX), T. €. TaKUX
YMCTBEHHBIX JIEUCTBUI OOYYalOIIMXCS, KOTOpbIE HAMpaBJIEHbl Ha aHallu3 CBOEH
MMO3HABATEJIbHOW JIEATEIbHOCTH U yIipaBiieHUE €t0. K HUM oTHOCSTCSA:

CIOCOOHOCTh OOy4Yaromierocss MNPUHUMATh M COXPAHATh Y4YEeOHYHO Ledb W 3a/]auu;
CaMOCTOSTENIbHO MPeo0pa30oBbIBATh MPAKTUUECKYIO 3a7ady B TO3HABATENbHYIO; YMEHHUE
MJIAHUPOBATh COOCTBEHHYIO JI€ATEIBHOCTh B COOTBETCTBMM C IIOCTaBICHHOW 3ajayedl U
YCJHOBUSIMM €€ pealin3allii U UCKATh CPEACTBA €€ OCYILECTBICHUS, YMEHUE KOHTPOJIUPOBATH
U OIICHUBATh CBOM JACHCTBHS, BHOCUTh KOPPEKTHUBBI B UX BBINOJHEHUE HA OCHOBE OLIEHKU U
yu€Ta xapakrepa olmMOOK, MPOSIBISATh, HHUIIUATUBY U CAMOCTOSITENIBHOCTh B 00YyYEeHUN
YMEHUE OCYIIECTBISATh HWH(POPMAIMOHHBIA TOUCK, COOp ¥ BBIICIEHUE CYIIECTBEHHON
“H(pOpMAaIUU U3 Pa3IMYHBIX HH(OOPMAIIMOHHBIX HCTOYHUKOB,

YMEHHE HCIIOJb30BaTh 3HAKOBO-CUMBOJIMYECKUE CpPEICTBA [UI CO3JAHUA MOJENEH
U3y4aeMbIX OOBEKTOB M IMPOLIECCOB, CXEM pEIICHUs Y4YeOHO-TIO3HABATENbHBIX |
MPaKTUYECKUX 3a]1ay;

CIIOCOOHOCTH K OCYILIECTBIICHUIO JIOTUYECKUX ONEpalvii cpaBHEHUs, aHaIu3a, 0000IIeHMS,
KJIacCU(pUKALUU O POAOBHUIOBBIM IMPU3HAKAM, YCTAHOBJIECHUIO aHAJIOTHI, OTHECEHHIO K
U3BECTHBIM MOHATHSIM;

YMEHHE COTPYJHUYATh C MEAaroroM M CBEPCTHUKAMHU IPH PELICHUU Yy4eOHBIX MPOoOieM,

IMPUHUMATh Ha ce0s1 OTBETCTBEHHOCTH 3a PE3YyJIbTAaThl CBOUX I[GIZCTBH?I.



OueHnka MeTanpeaMeTHBIX Pe3yJIbTaTOB

OneHka MeTanpeaMETHBIX PE3YJIbTATOB MPOBOJMUTCS B XOJAE PA3IMYHBIX NPOLEAYpP TaKHX,
KAaK pelIeHHe 3aJady TBOPYECKOIO M IOMCKOBOIO XapakTepa, yd4eOHOE MPOECKTUPOBAHHE,
UTOrOBbIE TMPOBEPOYHBIE pPa0OTHI, KOMIUIEKCHbIE DPAOOTHI HAa MEXIPEIMETHONH OCHOBE,
MOHHUTOPHUHT C(POPMUPOBAHHOCTH OCHOBHBIX yUECOHBIX YMEHUM.

OueHka npeAMeTHBIX Pe3yJIbTATOB.

OOBEKTOM OIICHKM MPEAMETHBIX PE3yJbTaTOB SIBISETCS CIHOCOOHOCTh BOCIHUTAHHHUKOB
pemath y4eOHO-TIO3HABATENbHBIE U y4eOHO-TpakTHueckue 3anadu. OIlleHKa JTOCTHXKEHUS
IIPEAMETHBIX PE3YJIbTATOB BEAETCS KAK B XOZE TEKYIIEro U MPOMEKYTOYHOIO OLCHUBAHUA,
TaKk M B XOJI€ BBIMIOJIHEHHUS] MUTOTOBOM MPOBEPOUYHON pPabOThl. Pe3ynbTaTbl HaKOIJIEHHOU
OLIEHKH, IIOJyYEHHOM B XOJ€ TEKYIIETO W MPOMEKYTOUYHOTO OLEHWBAHUS YYUTBHIBAOTCS
IIPY ONPENEIICHUU UTOTOBOM OLIEHKH.

IIpenmeTroM WTOroBOH OLEHKHM OOYYaIOIIMMUCS SBISETCS JOCTUKEHHE MPEIMETHBIX U
METaIpeAMETHBIX PE3YyJIbTaTOB, HEOOXOIUMBIX JIJISl IPOJAOJIKEHUST 00pa30BAHMUS.

OCHOBHBIM HMHCTPYMEHTOM WTOTOBOM OLIEHKU SIBJISIETCS MTOTrOBas KOHTPOJbHas pabora —
CUCTEMaA 3aJJaHUN PA3IMYHOIO YPOBHS CJIOKHOCTH 110 IPEIMETY.

B yueOGHOM mpoliecce OLIEHKa MPEAMETHBIX pPE3yJNbTaTOB MPOBOJUTCA C TMOMOUIBIO
MPOMEXYTOUHBIX JUAarHOCTUYECKUX pPa0OOT, HANpaBiICHHBIX Ha ONpPEJEICHUE YPOBHS
OCBOEHUS TEMBI YUAIIUMUCH.

Kpurepuu 1 HOpMBbI YCTHOTO OTBETa

Oyenka «5» CTaBUTCS, €CIIA YUYECHHK:

MOKa3bIBaeT TIyOOKO€ W TMOJHOE 3HAaHWE W TMOHUMAHUE BCEro oObEeMa MPOTrPaMMHOIO
MaTepuasia; IOJHOE IIOHMMAaHWE CYLIHOCTH pPACCMATPUBAEMBIX IIOHATUHN, SBJICHUU U
3aKOHOMEPHOCTEM, TEOPUM, B3aUMOCBSA3EH;

YMEET COCTaBUTh IIOJIHBIM W TMPAaBWIBHBIM OTBET HAa OCHOBE HM3YYEHHOI'O MaTepHala;
BBIJICIATh TJIABHBIE IIOJIOKEHHUs, CaMOCTOSITEIIBHO IIOATBEP)KAATh OTBET KOHKPETHBIMU
npumMepamu, (pakTaMmu; CaMOCTOSITEIBHO M apryMEHTHUPOBAHO JeiaTh aHalu3, 00001IaTh,
BBIBOJIBL;

YCTaHABIMBAET MEXKIPEAMETHbIE (HA OCHOBE paHee MPHOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKH IPUMEHSET IIOJYYEHHBbIC 3HAaHHUS B HE3HAKOMOU

CUTYyallUu;



MOCJIEIOBATENbHO, YETKO, CBA3HO, OOOCHOBAaHHO W 0€30IIMOOYHO H3JIaraeT y4eOHbIN
MaTepuall: AaeT OTBET B JIOTMYECKOM MOCIEN0BATEIbHOCTH C WCIOJIb30BAaHUEM MPUHATOU
TEPMUHOJIOTHH; JeTaeT COOCTBEHHBIC BBIBOJBI; (OPMHUPYET TOYHOE OIpEACICHHE |
UCTOJIKOBAaHNE OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPH, TPABUIBHO U OOCTOATENLHO OTBEYAET
Ha JOTIOJIHUTEJIbHBIE BOMPOCHI YUUTEJIS;

CaMOCTOSATENIbHO M PAIlMOHAIILHO MCIOJB3YeT HArjsigHble TOCOOUs, CIpPaBOYHbBIC
MaTepHhalibl, Yy4e€OHUK, JIOMOJHUTEIBHYIO JUTEPATypy, IEPBOMCTOUYHUKH; MPUMEHSET
CUCTEMY YCJOBHBIX OOO3HAUEHUW MpHU BEJICHUM 3aMKCEH, COMPOBOXKIAIOIIUX OTBET;
UCIIOJIB3YET JIJISl JOKA3aTeIbCTBA BHIBOIBI M3 HAOJIOICHUH U OTIBITOB,;

CaMOCTOSITENIbHO, YBEPEHHO U OE€30IIMO0YHO MPUMEHSET MOJTYUYEHHbIC 3HAHUS B PEIICHUHN
mpoOJieM Ha TBOPUYECKOM YpOBHE; JOIyCKaeT He 0ojiee OJHOr0 HEeJo4YeTa, KOTOPBINA JIETKO
UCIIPaBJISieT MO TPEOOBAHUIO YUHUTEIIS; UMEET HEOOXOAMMbIE HABBIKK PabOTHI ¢ MpUOOpamu,
yepTekaMu, cXxeMaMu U rpadukamMu, COMyTCTBYIOMKUMU OTBETY; 3allMCH, COMIPOBOKIAIOIITUE
OTBET, COOTBETCTBYIOT TPEOOBaHUSM;

Oyenka «4» CTaBUTCS, €CIIA YUYCHHK:

MOKA3bIBAET 3HAHHUS BCEr0 M3YUYEHHOTO MPOrPaMMHOI0 MaTEpHAIIa;

JAeT TOJIHBIA W TPABUIBHBIA OTBET HA OCHOBE M3YYEHHBIX TEOpPUW; JOMYCKAET
HE3HAUUTETbHbIE ONIMOKA W HEAOYEThl MPU BOCHPOU3BEACHUM H3YYEHHOIO Marepuala,
OTPE/ICNICHUS] TIOHSATUM, HETOYHOCTH MPU HCIOJb30BAHUU HAYYHBIX TEPMHUHOB WM B
BBIBOJIaX M 00OOIIECHUSIX M3 HAOIIOJCHUA W OIBITOB, MaTepuall M3JIaracT B OIpPEIACICHHOMN
JIOTUYECKON TIOCIIEOBATEIbHOCTH, TIPU STOM JIOMYCKAET OJIHY HErpyOylo OIMOKY WM HE
0oJiee TBYX HEJOYETOB M MOXKET MX HCIPABUTh CAMOCTOSTENILHO MPU TPEOOBAHUU WJIU TIPU
HEOOJIBIIION TMOMOIIM TPENOoJaBaTeNii, B OCHOBHOM YCBOWJ YYEOHBIA MaTepHa;
MOATBEPKIAAET OTBET KOHKPETHBIMU MTPUMEpPAMHU; MPABWIILHO OTBEUYAET Ha JOMOJHUTEIbHbIE
BOIPOCHI YUUTEJIS;

YMEET CaMOCTOSATENIbHO BBIJICTSATh TJIaBHBIC TOJIOKEHHS B M3YYEHHOM Marepuale; Ha
OCHOBaHMM (PAaKTOB M TNPUMEPOB 0000mIaTh, J€JaTh BBIBOABI, yCTaHABIMBATh
BHYTPHUIIPEIMETHBIE CBSI3H;

MPUMEHSET MOJYYCHHBIC 3HAHUSA HA MPAKTHKE B BUIAOM3MEHEHHON CUTYyalWH, COONIOAAcT

OCHOBHBIE TIPABWJIA KYJBTYpPbl YCTHON M MUCHbMEHHOM peUH, UCIIOIb3YET HAYYHbIE TEPMUHBI.



He 00JIalaeT JIOCTATOYHBIM HaBBIKOM PAOOTHI CO CIPABOYHOMN JUTEPATYPOU, YUEOHHKOM,
NEPBOUCTOUYHMKAMU (IIPABHIIBHO OPUEHTHPYETCA, HO paboTaeT MEMJIEHHO); IOIMYyCKaeT
HEerpyObIe HapyIIeHU MPaBUil 0POPMIICHUS TUCEMEHHBIX PadoT;

Oyenka «3» CTaBUTCS, €CIIA YUCHUK:

YCBOMJI OCHOBHOE COJIEpKaHHME y4eOHOro Marepuaja, HMEeT MpoOeibl B YCBOCHUU
MaTepuana, He MPENsATCTBYIOMINE TalbHEHIIeMy YCBOEHHUIO IMPOrPaMMHOIO MaTepuana;
MaTepHall u3jiaraet GpparMeHTapHoO, HE BCETIa MOCIIE0BATENbHO;

MMOKa3bIBACT HEJOCTATOYHYIO CPOPMHUPOBAHHOCTH OTACIBHBIX 3HAHUW M YMEHUI; BBIBOABI U
000011IeHNS ApTyMEHTUPYET €1a00, JOMYCKAET B HUX OIIUOKY;

JIOTTYCTHJ OIIMOKU M HETOYHOCTH B MCIOJB30BAHUM HAYYHOM TEPMHUHOJIOTUU, OTIPECICHUS
MOHSITHIA J1a]l HEIOCTATOYHO YETKHUE; HE UCIIOIB30Bajl B KAUECTBE JOKA3aTEIbCTBA BHIBOBI U
0000111eHHs U3 HAOII0IeHNH, ()aKTOB, ONBITOB WJIM JTOITYCTUJI OIIMOKH MPU UX U3JI0KEHUU;
UCIIBITHIBACT 3aTPYJAHEHUS B TPUMEHEHUM 3HAHUN, HEOOXOIUMBIX [IJISi PEIICHUs 3a/1a4
Pa3IUYHBIX THIIOB, TIPH OOBSICHCHUH KOHKPETHBIX SIBJICHHMM HAa OCHOBE TEOPHWH, WIH B
MOATBEP>KJIEHUU KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO MPUMEHEHUS TEOPHH;

OTBEYAET HEMOJHO Ha BOMPOCHI yuHTeNns (ymyckas W OCHOBHOE), WJIM BOCIPOU3BOJUT
colep)KaHue TeKCTa ydyeOHHKa, HO HEJOCTaTOYHO MOHHMMAET OTHACIbHBIC IOJIOKCHHUS,
MMEIOIINE BaXKHOE 3HAYEHUE B ’TOM TEKCTE;

OoOHapyXMBAET HEIOCTATOYHOE MOHMMAHUE OTAEIHHBIX MOJOKEHUH MPH BOCIPOU3BEICHUH
TeKCTa Yy4eOHMKa (3amuced, TMEPBOMCTOYHMKOB) WJIM OTBEYACT HEMOJHO Ha BOIPOCHI
YUUTEIS, JOMYCKasi OJIHY - JABE TPyObIe OMIUOKH.

Oyenka «2»CTaBUTCS, €CIIA YUEHUK:

HE YCBOMJ M HE PacKpbll OCHOBHOE COJACpKAHHE MaTepuaia; He JellaeT BBIBOJOB H
0000I1IeHMHI;

HE 3HACT U HE NMOHUMAET 3HAYUTEIHHYIO WM OCHOBHYIO YacCTh MPOTPAMMHOIO MaTepuaia B
mpejieNiax TOCTaBIICHHBIX BOMPOCOB HIIM WMeEeT ci1abo chOpMHpPOBAHHBIE M HETOJIHBIC
3HAHWS M HE YMEET MPUMEHSTh X K PEIICHIIO KOHKPETHBIX BOITPOCOB U 33]1a4 110 00pasIly;
Ipu OTBETE (Ha OJMH BOIIPOC) JIOMyCKaeT 0ojiee ABYX I'PyObIX OIIMOOK, KOTOPhIE HE MOXKET
UCIIPABUTh AaKe MPU TTOMOIIY YUYUTES;

HE MOJKET OTBETUTh HU Ha OJMH MX MTOCTABJICHHBIX BOMPOCOB;

MOJIHOCTHIO HE YCBOUJI MaTe€pHall.

Kputepuu oneHok 3a NnucCbMeHHYI0 padoTy



Oyenka «5» CTaBUTCS, €CIIN YUYCHUK:

BBITIOJIHIII paboTy 0e3 OMUOOK U HEAOUYETOB;

JOMYCTUII HEe 00JIee OTHOTO He04eTa.

Oyenka «4» CTaBUTCS, €CJIM YUCHUK BBIMOIHUI padOTy MOJHOCTHIO, HO JOMYCTUJI B HEM:

He Oosiee 01HOM Herpy0oil OIMOKH U OJTHOTO HEJIOUETA;

He 0oJiee IByX HE1I0YETOB.

Oyenka «3»CTaBUTCA, €CIIM YYCHHUK MPABUIILHO BBITIOJHUI HE MEHEE MOJIOBUHBI PAOOTHI WM
JOITYCTHII:

He OoJiee ABYX rpyObIX OIIMOOK UM HE OoJiee OAHOM TpyOoi 1 oIHOM HerpyOoil omMOKu 1
OJIHOTO HEJI0UETa;

He 0oJiee IBYX- TPEX HErpyObIX OITMOOK MM OJTHOW HerpyOoi OIMOKY 1 TPEX HEI0UYETOB;
IIPU OTCYTCTBUU OLIMOOK, HO MTPU HAJIMYUU YETHIPEX-TISITH HEAOUYETOB.

Oyenka «2» CTaBUTCS, €CIIA YUYCHHK:

JOMYCTHJI YHCIIO OIMMOOK HEI0YETOB, MPEBBIMIAIOIIEE HOPMY, MPU KOTOPOU MOXKET OBITh
BBICTaBJICHA OLICHKA «3»;

€CJIM TTPABUJILHO BBITTOJIHIII MEHEE TTOJIOBUHBI pa0OTHI;

HE TPUCTYIUJI K BBITIOJTHEHUIO PabOTHI;

paBUJILHO BBINOTHII He O60see 10% Bcex 3amaHuii.

OcHoBHbBIE OIIMOKH H HEA0Y€ThI

ITpu orieHKe OTBETOB yUaIIUXCS CIEIYET YIUTHIBATh BCe OMMOKH (rpyObie U HerpyObie)
HEJIOYETHI.

TI'pyobimu cuntarorcs cieayroye ommnOKu:

1) apudMeTnueckue OnmmoKy;

2) HEe3HAHWE OIPEICIICHNS OCHOBHBIX TIOHITHH, 3aKOHOB, IPABHJI, OCHOBHBIX ITOJI0KESHUN
TeopuH, He3HaHWe (POopMyIl, OOIIETPUHSIITHIX CHMBOJIOB, 0003HAYECHUN MaTEMaTUYECKUX
BEJINYMH, SIMHUI] KX U3MEPEHUS,

4) HeyMEHHE BBIICIUTh B OTBETE IIaBHOE;

5) HeyMeHHe IPUMEHSTh 3HAHUS U1 PELICHHS 3a/1a4 |

7) HEyMEHHE TI0JIb30BaThCs YICOHUKOM U CIIPABOYHHUKAMM 10 MaTeMaTHKe.

K Hezpy6vim ommbkam cienyeT OTHECTH:

1) HerouHOCTH (GOPMYIHPOBOK, ONPEACICHUI MOHITHIA, TIOHATHIA, 3aKOHOB, BHI3BAHHAS



HEIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPENEISEMOIO IMOHATHS WM 3aMEHOU
OJIHOTO - IBYX U3 3TUX IPU3HAKOB BTOPOCTENIEHHBIMHU;

2) OIKOKHU B YCIIOBHBIX 0003HAYCHHUSX,

3) HepalMOHAJBHBI METOJ PEIICHHs 33aJaudl WM HEJOCTaTOYHO MpPOIyMaHHBIH IUIaH
YCTHOTO OTBeTa (HapyllIEHHWE JIOTMKH, IOJAMEHAa OTAEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEIIEHHBIMHU );

4) HepaMOHAIBHBIC METOIBI PA0OTHI CO CITPABOYHOM U IPYTOM JINTEPATYPOH;

5) HeyMeHHe peniaTh 3a7a9u B 00IIeM BHJIE.

Heoouemamu aBias110TCH:

1) HepalmoHaIbHBIC IPUEMbI BBIYMCIICHUHN U TIPe0Opa30BaHui;
2) HeOpeXKHOE BBIMOJIHCHUE 3aITMCEH, YePTEKEH, CXeM;
3) opdorpaduieckue U MyHKTYaIl[MOHHBIC OIIMOKH.

COAEPKAHUE KYPCA I''EOMETPUHA
7-9 KJIACCBI

Ilpocmeituwiue zeomempuueckue guzypol
Touka, npsamas. OTpe3ok, Jyd. Yroi. Buael yrinos. CMexHble U
BEpTUKAJIbHBIE YIIIbl. buccekTpuca yria.
Ilepecekaromuecss ¥ napajienabHble npsimble. [leprieHauKyIspHbIC
npsmble.  [lpu3Haku  mapawienbHOCTH  npsMmbIX.  CBoMCTBa
napajuiesibHbIX IpsAMBIX. [lepnenanKyasp 1 HaKJIOHHAs K IpsIMOiA.
Muozoyzononuxu
TpeyronpHuku. Buael TpeyronbHukoB. Meauana, OuccekTpuca,
BBICOTA, CpEOHSAS JIMHUSA TpeyroibHUKa. [Ipu3Haku paBeHCTBA
TpeyrojbHUKOB. CBOHCTBAa MW  MPHU3HAKK  PAaBHOOEIPEHHOIO
TpeyrojibHuka. CepelMHHbIN mnepneHAuKynsp otpeska. Cymma
YIJIOB TpeyroJibHUKa. BHenHue yribsl TpeyroiasHuka. HepaBeHCTBO
TpeyrojibHuka. COOTHOIIEHUS MEXKAY CTOpOHAMU U YIJIAMH
Tpeyroibauka. Teopema [udaropa.
[TogoOubie TpeyronbHUkU. [lpu3Haku 1ONOOMS TPEYroJbHUKOB.
Touku mnepecedyeHusi MeIuaH, OUCCEKTPUC, BBICOT, CEPEAUHHBIX
NEPIECHIUKYISIPOB CTOPOH TpeyrojbHUKa. CBOMCTBO OMCCEKTPUCHI
TpeyroiapHuka. Teopema @aneca. MeTpuueckue COOTHOILIEHHUS B
pPSMOYTOJIBHOM — TpeyrojbHuke. CHHYC, KOCHHYC, TaHI€HC,
KOTaHI€HC OCTPOTO yria NpsIMOYTOJbHOTO TPEYTOJIbHUKA YIJOB OT
0°mo 180°. ®opmyiibl, CBS3BIBAIONIME CHHYC, KOCHMHYC, TAHICHC,
KOTaHI€HC OJHOIO0 M TOro >K€ Yyria. PemieHwe TpeyrojbHUKOB.
Teopema CUHYCOB U TEOpEMa KOCUHYCOB



YersipéxyronpHuku. Ilapamnenorpamm. CBoiicTBa M NpPHU3HAKH
napayenorpamma. [IpsimoyroiasHuk, pom0, KBaapart, UX CBOMCTBA U
npusHaku. Tpanenus. CpeaHsis IMHUS TPANELHH, U €€ CBOICTBA.
MHoroyronsHUKH. Beinmykibsie MHOTOyroiabHUKA. CymMmMa

YTJIOB BBIITYKJIOT'O MHOT'OYT'OJIbHUKA. [IpaBuiibHBIE
MHOT'OYTOJIbHUKH.

OKpystcnocms u Kpye.

['eomeTpuueckre NocTpoeHUs

OKpY»XHOCTb U KpyT. DJIEMEHTHI OKPY’KHOCTH U KPYTa.
[{enTpanbHbIe U BNUCaHHBIE yIIbl. KacaTenbHas K OKPYKHOCTH H
e€ cBOMCTBA. B3aMMHOE pacmoJIOKEHUE NPSIMOM M OKPYKHOCTH.
OnucaHHasg 1 BIHMCAHHAs OKPYXKHOCTH TPEYroJibHUKA. BrivicanHble
U ONMCAaHHBIC YETBIPEXYTOJbHUKM, WX CBOMCTBA W MPU3HAKH.
BnucanHble 1 OIMCaHHBIE MHOTOYTOJIBHUKH.

I'eomeTpuueckoe MECTO TOYEK ('MT). CepevHHBIM
MEPIICHIUKYJISIp OTpe3ka u OuccekTpuca yriaa kak [MT.
I'eomeTpuyeckue oCTpoeHus LIUPKYJIEM U JIMHEUKOM.

OcCHOBHBIE 3a/layu Ha NOCTPOCHME: ITOCTPOEHUE YIJIa, PABHOIO
JAHHOMY, IIOCTPOEHHUE CEpPEIMHHOIO IEPIECHAMKYJISIpa JTaHHOIO
OTpe3Ka, NOCTPOCHHUE NPSAMOM, MPOXOIAIIEH Yepe3 JaHHYIO TOUKY U
NEPHCHAUKYIIPHON JTaHHOW MPSMOM, MOCTPOCHHUE ONCCEKTPHUCHI
naHHoro yria. IloctpoeHue  TpeyrosibHHUKa II0  3aJaHHBIM
sanemeHTam. Metoa ' MT B 3agauax Ha noctpoenue. 84

H3mepenue zeomempuyueckux 6eiu4uH

Jlnuna otpe3ka. PaccrosHue mexnay nByMs TOYKaMmH. PaccrosiHue
OT TOYKM J0 1npsMou. PaccrosHue wmexay mnapamuielbHbIMUA
npssMmbiMH. llepumerp MHOroyronsHuka. JlIMHa  OKPYKHOCTH.
Jlnuaa pyru okpyxkHoctu. I['pagycnHas wmepa yria. Bennunna
BIIMCaHHOTO  yria. [loHAaTne  1uom@aau  MHOTIOYTOJIBHUKA.
PaBHnoBenukue Qurypel. HaxoxaeHnue 1iomaau — KBajpara,
MPSMOYTOJIbHUKA, MapajyIeIorpaMMa, TPEYTrOJIbHUKA, TpPArelyH.
[lonstne mmomaau kpyra. Ilnomane cexropa. OTHoOLIEHME
IJI0IIAIeH MOJOOHBIX DUTyp.

/lekapmog6vl KOOpOuHamul HA NIOCKOCMU

@opmysia pacCTOSAHUS MEXAY JBYMs Toukamu. KoopauHaTel
CEepeNUHbl OTpe3Ka. YpaBHEHUE PUTYPHI. YPaBHEHHUS OKPYKHOCTU
u nupsmoit. YrioBod kodhdumumeHnt mnpsmoin. BextopsillonsTue
BekTOopa. Moayne  (anmMHa)  BekTOopa.  PaBHBIE  BEKTOPHI.
Kosnmuueapusie BekTopsl. KoopauHaTel BEKTOpA.

CiioxeHne 1 BBIYUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YHUCIIO.
CkansipHoe npowusBelieHne BEKTOpoB. KocuHyc yriia Mexay AByMs
BekTOopamu. ['eomerpuueckue mnpeoOpasoBanus. llonsatue o
npeobpazoBanuu Gurypsl. J[Buxenue QUrypsl.



Bunel nBwxenuss Qurypsl: mapajieldbHbBI MEPeHOC, OceBas |

LHEHTpaJIbHasA CUMMCTpPHUH, IIOBOPOT.

PaBubie purypsel. 'omotetus. [logobue puryp.

Dnemenmeot 102uKu
Onpenenenue.

AXKCHUOMBI u

TCOPCMEI. I[OKaBaTeJIBCTBO.

JlokazaTenbCcTBO OT MpOTUBHOrO. Teopema, oOpaTHas JaHHOIA.
HeoOxoaumoe 1 10cTaTOuHOE YCIIOBUSA. Y IOTPEOIEHUE JTIOTUYECKUX
CBSI30K €CJH ..., TO ...; TOI1a ¥ TOJIBKO TOTJA.

I'eomempusn ¢ ucmopuueckom pazeumuu
N3 ucropun reomerpun, «Havana» Esxknuna. Mcropus

IATOro nocrynara EBkimna.
TPEYTOJbHUKOB.

HU3MCPCHHUHA

Tpuronomerpus

Hayka o0

HOCTpOGHI/IG IIPpaBHUJIBHBIX

MHOTOYroJibHuKOB. Kak 3apoaumnacs ujaes KOOpAuHar.
H. W. Jlobauesckuii. JI. Diinep. @anec. [Tudarop.

YUYEBHO-TEMATHYECKUM IIJIAH

No | HammenoBanume  paspgena, | Koauyectso
2 Bubl paboThl, poeKTHAs AESITEIBHOCTD
TEMBI 4acoB
Ipeamer «I'eomerpus» 7 Kiace
[Ipocreimue
1 reoMeTpuyeckue GUrypsl u 15 Kontponbnas pabora Nel
UX CBOMCTBA
2 TpeyroabHuKH 18 KontposnbHas padoraNe2
[TapannenbHbie IIPSIMBIE.
3 Cymma YTJIOB 15 KonTponwshas pabotaNe3
TPEYrOJIbHUKA
OKpyXHOCTb U KpYT.
4 I'eomeTpuueckue 16 Kontponbhas pabora Ned
MTOCTPOEHUS
6 | Mrorosoe IIOBTOPEHUE 4 Hrorosas koHTpobHAs paboTa
Ipeamer «I'eomerpus» 8 kiace
1 YeTpIpEXYTOIBHUKN 21 Kontponbnas padoraNel ,No2
2 | TlogoGHsIe TPEYTrOJIbHUKHU 16 Kontponbnas pabora Ne3
3 | Pemenne npaMoyrombHbix 14 Kontponbnas padora Ned, Ne5
TPEYTrOJIbHUKOB
Mmnor JIbHUKU.
4 Oroyro 10 Kontposnbnas paboraNe6
[Lnomans MHOTOYTOJIBHUKA
5 | Urorosoe MOBTOpPEHUE 7 HToroast KOHTpOJIbHAS paboTa
IIpeamer «I'eomerpus» 9 Kiacc
1 | Pewenne TPEYTrOJILHUKOB 16 KontponrsHas pabota Nel
2 | lpasubhere 10 KonTponbnas padota Ne2

MHOTI'OYT'OJIbHUKH




3 JlexapTOBbI KOOPIMHATHI 12 KonTponbnas padota Ne3

4 Bexkrtopsr 14 KonTtpoabsHas padota Ned

5 | I'eomerputeckue 11 KountponbHas padora Ne5
npeoOpazoBaHus

6 | Wrorosoe MIOBTOPCHHE 5 HToroBas KOHTpOJIbHAs paboTa
Bcezo konuuecmeo uacos 204

TEMATHYECKHH ILTAH C OIPEJEJEHUEM OCHOBHBIX BUJOB YYEBHOM

JEATEJIBHOCTHU
KJ1ace
n/n Copnepxanue KosnunuectBo XapakrepucTuka
4acoB OCHOBHBIX BH/IOB [1eAITeJIbHOCTH

yueHuKa( Ha yPpOBHE yUeOHBIX
aeiicTBUiA)

Ilpocmeinmue zeomempuueckue guzypot u ux ceoitcmea (15 uacos)

1 Touku u npsiMbIe 2
2 Otpe3ok 1 ero JumHa 3
3 Jlyu. Yron. U3mepenue yrios 3
4 CMexHbIE 1 BEPTUKAIbHBIE YTIIbI 3
5) [TeprneHMKYISPHBIC TPSIMBIC 1
6 AKCHOMBI 1
7 [ToBTOpEHHE M CHCTeMATH3alHsl y4eOHOro 1
Mmarepuaia
8 Konmponvnasn padomaNel 1
«IIpocmeituiue 2eomempuueckue

cuzypet u ux ceoiicmea»

Ilpueooumsw npumepul
reoMeTpuueckux ¢uryp. OmnuceiBaTh

TOUKY, IPSAMYI0, OTPE30K, JIy4, YroJl.

Dopmynuposamo:

onpeodenenusn. PaBHBIX  OTPE3KOB,
CepeMHBl  OTPE3Ka,  PACCTOSIHMSA
MEKY JIBYMsI TOYKaMH,
JIOTTOJTHUTENBHBIX Jy4en,

pa3BEPHYTOro yria, paBHBIX YIJIOB,
OMCCEKTpUCHl ~ YyIJIa, CMEXHBIX H
BEPTUKAJIBHBIX YIJIOB,

HEPECEKAIOIINXCS MPSIMBIX,
NEPIEHIUKYIISIPHBIX IPSIMBIX,
NepIeHIuKYIIsApa, HaKJIOHHO,

paccTOSHUS OT TOUKH JI0 IPSIMOIi;
ceoiicmea: pacrojIoXKeHUsI TOUEeK Ha
OpsAMOM, U3MEpEeHUsT OTPE3KOB H
JIJIOB, CMEXKHBIX W BEPTHKAIBHBIX
YIJIO0B, MEPHEHIUKYISPHBIX TPSIMBIX;
OCHOBHO€ CBOWCTBO ITPSIMOM.
Knaccuguyuposamp yriel.
/Jlokazvieamp: TEOPEMBI 0
NepeceKaroIInuXCs NPSMBIX, 0
CBOWMCTBaX CMEKHBIX M BEPTUKAIBHBIX
YIJIOB, O €IMHCTBEHHOCTH IPSAMOH,
NEePIEeHIUKYIIPHON TaHHOM (Cirydaid,
KOTJ1a TOYKa JISKUT Ha JIaH-

HOM TIPSIMOIA).

Haxooump JUINHY OTpe3Ka,
I'palyCHYyIO MCpy yIia,

UCTIOJb3Ysl CBOMCTBA UX U3MEPEHUU.
H3zoopasicams C IIOMOIILIO
YePTEKHBIX UHCTPYMEHTOB
reoMeTpuyecKkue (Urypsl: OTpPE3OK,
Jy4, YroJl, CMEXHbBIC U BEPTUKAJIbHBIC




VIJIbI, TEPHEHAUKYISIPHBIC MIPSMBIE,
OTPE3KH U JTy4H.
Iloacuamey, utO
omnpeeeHue.
Pewiams 3a0auu Ha BEIYUCICHUE U
JTIOKa3aTeJIbCTBO,TPOBOIS
HEOOXOIUMEIE JIOKa3aTeIbHbBIE
paccyKJICHHs

Tako€ akKcmoma,

Tpeyzonvnuxu (18 uacos)

9 PaBHble TpeyroapHuku. BeicoTa ,Mequana, 2
OucCceKTpuca TPEYrolbHUKA

10

11 | IlepBblif © BTOpPOM MNpHU3HAKKH PABEHCTBA 5
TPEYTrOJIbHUKOB

12 | PaBHOOenpeHHBIT TpPEYrONBHUK U €Tr0 4
CBOICTBa

13 | [Ipusnaku paBHOOEIPEHHOTO 2
TPEYTroJIbHUKA

14 | Tperwmit MIPU3HAK paBeHCTBa 2
TPEYTOJIbHUKOB

15 | Teopemsr 1

16 | lloBropenue m cucremaruzanusi y4eOHOTO 1
Mmarepuana

17 | Konmponvnasn paboma No2 1

«TpeyzwleuK. Hpu3nal<u paeencmea
mpey2o/ibHUKo6»

Onucvléamp CMBICI IOHATHUS «PaBHBIC
¢uryper».  IlpuBoguTh  mpUMEpHI

paBHbIX  ¢uryp. HM3obpaxats u
HAXOJ/IUTh Ha PHCYHKaX
PaBHOCTOPOHHUE, PAaBHOOCIPECHHEIC ,
PSIMOYTOJIBHBIC, OCTPOYTOJIbHBIE,
TYIIOYTOJIbHBIE TPEYTOJIbHUKA H UX
DJIEMEHTHI.

Knaccuguyuposames  TpeyroaibHUKU
[0 CTOPOHAM U yIJIaM.
Dopmynuposamo:

onpeodeyeHusn: OCTPOYTOJILHOTO,
TYHOYTOJILHOTO, MPSIMOYTOJIBHOTO,
paBHOOEAPEHHOTO, PAaBHOCTOPOHHETO,
Pa3HOCTOPOHHET O TPEYrOJIbHUKOB;
OMCCEeKTPUCHI,  BBICOTHI,  MEIUAHBI
TPEYroJIbHUKA; PaBHBIX
TPEYTrOJIbHUKOB; CEPEeIMHHOTO
MEePIEHIUKYISIpa OTPE3Ka; MepumMerpa
TPEYroJIbHUKA;

ceoiicmea: paBHOOEPEHHOTO
TPEYroJIbHUKA, CEPEeIMHHOTO

MEPIEHIUKYIISIPA OTPE3KA, OCHOBHOTO
CBOICTBA PaBEHCTBA TPEYTOJIbHUKOB;
NPU3HAKW. PABEHCTBA TPEYTOJIbHUKOB,
paBHOOEAPEHHOTO TPEYTOJbHUKA.
Joka3vieamp TEOPEMBI: 0
€MHCTBEHHOCTHU MPSAMOW,
NEPIEHIUKYJIAPHON JaHHOU (cioydvaii,
KOrJa TOYKa JIGKHT BHE JIaHHOH
NpsIMOI); TpU NpPHU3HAKA pPaBEHCTBA
TPEYTrOJIbHUKOB; MPU3HAKU
paBHOOEPEHHOTO TPEeYroJbHHUKA;
TEOpPEMBI O CBOWCTBAX CEPEIUHHOTO
MePIEHANKYIISIPa, pAaBHOOEAPEHHOTO U
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB,
Pa3zvacnamp, 4YTO TaKoe TeopeMma,
ONUCBHIBAaTh  CTPYKTYPY  TEOpPEMBI.
Oo0vacHaAmb, KaKyro TEOPEMY
Ha3bIBAIOT OOpPATHOW JaHHOH, B 4&M
3aKJII0YAETCS METOJ JIOKa3aTesIbCTBa
oT npoTtuBHOTO. Ilpugooums
npumepsl  WCIOIB30BAHMS  3TOTO
METOAA. Pewrars 3aa4u Ha
BBIYHMCIICHHS U JI0KA3aTEIbCTBO




Iapannenvuoie npamote. Cymma y2nos mpeyzonvnuka (15 uacos)

18 | [NapamnenbHbIe IPsIMBbIC 1 Pacno3nasams Ha yepTexax
19 | [Ipu3Haku napayuIeTbHOCTH MPSIMBIX 2 napajuienbHbeie mpsiMbie. M300pakaTh
20 | CpoiicTBa mapayuIeIbHBIX MPSIMBIX 3 C TOMOUIbIO JIMHEHKH U YTrOJbHHKA
21 | CymmMma yrioB TpeyroibHHKa 3 HapajuleIbHbIE IPSIMBIE.
22 | IlpsiMOYToNIbHBII TPEYTOJIBHUK 2 Onucvigamsv  yribl, 00pa3OBaHHbBIE
23 | CroiicTtBa IPSIMOYTOJIBHOTO 2 lIpn nepecedeHut
TpEYrojbHHUKa JABYX IIPAMBIX CCKYIIICH.
24 | [loBTOpeHue u CHUCTEeMaTH3aIUs 1 @Dopmynuposans:
yqe6H0ro Marepuaia onpedeﬂenuﬂ: napajiCIbHbIX
25 | Konmponwnas pabomahe3 1 HpAMBIX, pacCTOAHIA MEXY
«lapannensnvie  npamvie. Cymma napajuieIbHBIMU TPSIMBIMHU, BHEIITHETO
Y2106 mpeyzonbHUKay yria TPEYrojlbHUKA, TUIOTEHY3bl H
KaTeTa;
c60licmea: apayeNbHbIX MPSMBIX;
VTJIOB, 00pa30oBaHHBIX npu
MepeceYeHNH MapaIeIbHbBIX MPSMBIX
CeKyliei; CYMMBI YIJIOB
TPEYroJIbHHKA, BHEIITHETO yria
TPEYroJIbHUKA; COOTHOIIEHUN MEXIY
CTOPOHAMH U yTJIAMH TPEYTOJIbHUKA;
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
OCHOBHOE CBOMCTBO
napajuIeNbHBIX MPSIMBIX;
npu3HaKu: TAPAIIIEIbHOCTH MPSMBIX,
paBeHCTBa PSIMOYTOJTBHBIX
TPEYTOJIbHUKOB.
/loka3zvléamp: TEOpEMbI O CBOICTBax
NapajuIeNbHBIX TMPSMBIX, O CyMMe
YIJIOB TPEYTOJIbHUKA, O BHEIIHEM
yrie TpeyroibHUKa, HEPaBEHCTBO
TPEyrojbHUKA, TEOPEMBI O CPaBHEHUU
CTOPOH M  YIVIOB TpPEYroJIbHHKa,
TEOPEMBI 0 CBOMCTBAaxX
IPSIMOYTOJIBHOTO TPEYroJbHHKA,
MPU3HAKU TTAPAUIETbHBIX MPSIMBIX,
paBeHCTBa MPSIMOYTOJTBHBIX
TPEYroJILHUKOB.
Pewamp 3a0auu na eéviuucnenue o
00Ka3amenbCmeo
Oxpyscnocms u kpye. I'eonempuueckue nocmpoenus (16 uacos)
26 | 'eomerpuueckoe MECTO TOYEK. 2 Iloacnamey, 4TO TaKOE 3amava Ha
OKpy>XHOCTb U KpyT MIOCTPOCHUE; TEOMETPUUYECKOE MECTO
27 | Hexoropele CBOICTBa  OKpPY)KHOCTH. 3 touek (I'MT). IlpuBomuTh mpHUMEpHI
KacarenbHast K OKpyKHOCTH I'MT;
28 | OnucaHHas M BIHCAHHAs OKPY)KHOCTU 3 H3o00pascamo Ha PHUCYHKaX
TpPEYroJbHUKA OKPYXHOCTb U €€  DIEeMEHTHI;
29 | 3agauu Ha IOCTPOCHUE 3 KacaTeNNbHYIO K OKPY>KHOCTH;
30 | MeToa reoMETpUYECKUX MECT TOYEK B 3 OKPY>KHOCTb, BIIMCAHHYIO B
3aJa4ax Ha IOCTPOCHHE TPEYTOJbHUK, U OKPYKHOCTH, OIMCAaH-
31 | IloBropenue u cucremaTuzanusi y4yeOHOIO 1 HYI0O OKOJIO Hero. Onucwieamp
Matepuaja B3aHMHOE pacroiioxxeHue
32 | Konmponsuaa padoma N4 1 OKPY’KHOCTH M TIPSIMOIA.
«Okpyscnocme u Kpye. Dopmynuposamos:

Feomempuqecwue nocmpoernusa»

onpeodenenus. OKpYyKHOCTH, Kpyra, UX




3JIEMEHTOB; KacaTellbHOM K
OKPY’KHOCTH; OKPY’KHOCTH,
OIIMCAaHHOM  OKOJIO  TPEYyroJIbHUKA,
OKPY’KHOCTH, BIIMCAHHOU B
TPEYrOJIbHUK;

ceolicmea: CEPEIMHHOTO
[EpIEHANUKYIISIpa Kak I'MT;
ouccekTpucel  yrima kak  ['MT;
KacaTeJbHON K OKpY>KHOCTH;
JuamMmerpa u XOp/bl; TOYKH
[IEPECCUCHUS CEPEIUHHBIX
MEPIEHAUKYIISIPOB CTOPOH
TPEYrOJIbHUKA; TOYKH IEepeCeYeHUs

OUCCEKTPUC YIIIOB TPEYTOJIbHUKA;
IIPU3HAKYU KacaTeIbHOM.

Jloka3vieamp: TEOPEMBI 0
CEPEIMHHOM  IIEPIECHIUKYISIpE  H
ouccektpuce yrma kak I['MT; o
CBOICTBax KacaTeJIbHOM; 00
OKPYXXHOCTH, BIINCAHHOU B
TPEYrOJIbHUK,  ONHCAHHOW  OKOJIO
TPEYrOJIbHUKA; IIPU3HAKU
KaCaTeIbHOU.

Pewambv  ocHoemble  33a1auM  Ha
IIOCTPOEHHUE: IIOCTPOCHHE  YIJIA,
paBHOIO  JAaHHOMY, CEPEIMHHOTO
MEPIEHIUKYIISIPA JTAHHOTO OTPE3Ka;
[IOCTPOEHUE TIPSAMOM, MPOXOAALIEH
qepes JTAHHYIO TOUKY U

NEPHEHIUKYIISPHON TaHHOU MPSMOMH;
MIOCTPOCHHE OUCCEKTPUCHl JTaHHOTO
yria; IOCTPOEHUE TPEYTOJIbHUKA T10
JIBYM CTOPOHAaM M YTy MEXJy HUMH;
10 CTOPOHE U JIBYM NPUJIEKAIINM K
Hel yrnam. Pemars 3amauum Ha
noctpoenue meroaom ['MT.
Cmpoums mpey201pHUK 10 TpEM
CTOpPOHAM.

Pewamp 3a0auu Ha BEIUNCICHUE,
JTIOKA3aTeIbCTBO U MOCTPOEHUE

Hmozosoe nosmopenue (4 uaca)

33 | [loBTopeHnue u cucremaTu3alms Kypca 3
reoMeTpHuu 7 Kiacca
34 | Hmozosas konmponsnas paboma 1

Hmozo

68 uacoe




RJI1accC

n/n Conep:xanue KosaunuyecTBo XapakrepucTuka
4acoB OCHOBHBIX BH/IOB J1eITeJIbHOCTH
yuyeHuKa( HA YPOBHEe yUeOHBIX
AelcTBHIA)
Yemvipéxyzonvnuku (21 uac)
1 YUeTbIpEXYroJbHUK U €T0 3J1EMEHTHI 2 Iloacuame, 4TO TaKoe
YEeThIPEX YT OJIbHUK. OnuceiBaTh
2 ITapamnenorpaMm. CpoiicTBa 2 AJIEMEHTBI YETBIPEXYTOJILHUKA.
Hapajuiejaorpamma Pacnosnasams BBIITYKJIBIE u
3 lpnsHaku napaiienorpaMma 2 HEBBIITYKJIbIE YETBIPEX YT OJIbHUKH.
4 HpAMOyronbHIK 2 H3zo0pasxcamv M HaXOIUTh  Ha
5 Pomb 2 PUCYHKaX YETBIPEXYTOJbHUKH PAa3HbIX
6 Ksajpar 1 BHJIOB M UX 3JIEMCHTEI.
7 Konmponwvnan paooma No] 1 Dopmynuposamo:
«Yemvipéxyzonvruxuy onpeoenenus: napasienorpamMmma,
8 CpeiHsist TMHUS TPSYToJIbHIKA 1 BBICOTBI rnapajuiesiorpaMmma;
9 | Tpaneuus 4 TIPSAMOYTONBHUKA, poMOa, KBapaTa;
10 | LenrpanbHbie U BIUCAHHBIC YIJIbI 2 cpenHen JIMHUH TPEYrOJIbHUKA,
11 | OnmcanHass W BOHCaHHAS OKPYXHOCTH 2 Tparenuu, BBICOTBI Tpareuuy,
YETBIPEXYTONBHUKA cpenHen JIMHAU Tparenuu;
12 | Koumponsnan paboma No2 «enucanmnasn u 1 LEHTPAILHOTO  yria  OKPYKHOCTH,
OnuUCannas OKpyypcnocmu) BIIMCAHHOI'O YIJIa OKPYKHOCTH,;
BIIMCAHHOI'O u OIIMCAaHHOI'0
YEeTBIPEXYTOJIbHUKA;
ceoucmea:
pomba, KBaapaTa, CpeAHUX JHHHUI
TPEyroJIbHUKA u Tparenuu,
BIMCAHHOTO yIJja, BIUCAHHOIO
Y OIIMCAHHOTO YETHIPEXYTOJIbHUKOB;
npU3HAaKu: napajuienorpaMmma,
MPsIMOYTOJIbHUKA, poMOa, BIMCAHHOTO
Y ONTMCAHHOT'O YEThIPEXYTOJbHUKOB.
Jokazvigamsp: TEOPEMBI O CyMMeE
YIJIOB YEThIPEXYTOJIbHUKA, 0
rpajgyCHOW MEpe BIMCAHHOIO yIJa,
0 CBOMCTBax 51 MIpU3HAKax
rapasuiesiorpaMMa, MpsiMOYrOJIbHHUKA,
pomba, BIMCAaHHOTO ¥ OMMMCAHHOTO
YETBIPEXYTOJIbHUKOB.
Ilpumenamo N3y4YECHHBIE
ONPEAEIIEHUs, CBOMCTBA K PELICHUIO
3a1a4
Ilooobue mpeyzonvnuxos (16 uacoes)
13 | Teopema daneca. Teopema 0 6 Dopmynuposamo:
MPOMOPIIMOHABHBIX OTPE3KaX onpedenenue MONO00HBIX TPEYTOJIbHUKOB;
14 | TlogoOHBIE TPEYTONBHUKA 1 ceoiicmea:.
15 | IlepsIiii mpu3HAK TOIOOHS TPEYTOJIHHUKOB 5 ME/IMaH  TPCYTrOJbHHKA, OHCCEKTPHCHI
16 | Bropoit u TpeTwii mNpU3HAKK TMOXOOHUS 3 TpCYrOIbHHKA, ~ NCPECCKAOLMXCA  XOP/,
TPEyTOTBHHKOB KacaTelIbHOH U CeKyIueii;
17 | Koumponvnaa paoomahNe3  «Ilooooue 1 HPH3HAKA N10J00HS TPCYTOIILHHKOB
mpeyzonbHUK08» Aoxaszvieams.

Teopembl: Daneca, 0 MPONOPLUUOHATBHBIX
OTpEe3Kax,




O CBOWCTBaX MeIMaH TpPEYyrojbHUKA,
OMCCEKTPUCHI TPEYTOJIbHUKA;

ceolicmea:  TIEPECEKAIOIUXCA  XOpA,
KacaTeJIbHOM U CeKyLlIEeH;

npu3HaxKu nNoJ00Hs TPEYTOJIbHUKOB.
IIpumename N3yyeHHbIE ONIPENEICHHUS,
CBOICTBA U NPU3HAKU K PELICHUIO 3a/1a4

Pewenue npamoyzonvusix mpeyzonvnukos (14 uacos)

18 | Merpuueckue COOTHOILICHUS B 1 Dopmynuposamn:

MPSIMOYTOIIEHOM TPEYTOJIbHUKE onpedenenus: CHHYCa, KOCHHYCa,

19 | Teopema ITudaropa 5 TAaHTE€HCA, KOTaHI€HCa OCTPOro yria

20 | Konmponvnasn pabomalNed 1 MPAMOYTOIBHOTO TPEYTOMbHHKa;
«Ipamoyzonvrviii MpeyzonbHUK. C60licmea. BHIPAKAIOIINE METPUUECKHUE
Teopema Iugazopa» COOTHOIIEHUS B MPSIMOYTOJIEHOM

TPEYTOIbHHUKE U COOTHOIICHHUS
21 | Tpuronomerpudeckue QYHKIIMH OCTPOTO 3
yTiia IpsSIMOYTOJILHOTO TPEYTOJIbHHUKA MEIILY  CTOPOHAMH M SHATCHHAMI
TPUTOHOMETPUIECKUX hyHKIHI B
22 | PemnieHue npsAMOYTONbHBIX TPEYTOJILHUKOB 3
MPSIMOYTOIEHOM TPEYTOJIEHUKE.

23 | Konmponvnasn padomahe5 1 3anucvieams TPHTOHOMETPUYECKHE
«Tpuzonomempuueckue Qynxyuu (opMyIbI, BBIpKAIOIINE CBA3b MEXKIY
oCmpozo yana BPAMOY2071bHO20 TPUTOHOMETPUUCCKUMHU GbyHKIMSIMH
mpeyzonvHuUKa» OJTHOTO ¥ TOTO 3K€ OCTPOTO yTJa.

Pemrath mpsiMOyTOJIbHBIE TPEYTOIBHUKH
Hoxkazvieamp:
TEOpEeMy O METPHUIECKHX COOTHOIIIEHUSIX B
NPSMOYTOJILHOM TPEYTOJbHHUKE, TEOpEeMY
[Mucdaropa; ¢Gopmyspl, CBS3BIBAIOIINE
CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC
OJTHOTO ¥ TOTO JK€ OCTPOTO yTJIa.
Buoieooums OCHOBHOE
TPUTOHOMETPUYECKOE  TOXIECTBO  H
3HAYEHUs CHHYCAa, KOCHHYCa, TAHTeHCa
U KoTaHrenca it yrios 30°, 45°, 60°.
Ilpumenamp W3y4YEHHBIE OIPEIEICHHUS,
TEOpEMBI U POPMYITBI K PEIICHHIO 3a]1a4
Mpuozoyzonvnuxu. Ilnowaos mnozoyzonvnuxa (10)

24 | MHOroyroJibHUKH 1 Iloacuamp, 4YTO  Takoe  IUIOLIANb

25 IlonsTne  miow@aAM  MHOTOYTOJIbHUKA. 1 MHOTOYTOJIbHHKA. Onucvieams
[Tnomanp npsMoOyroIbHUKA MHOT'OYTOJIbHHUK, ero JJIEMEHTHI,

26 [Tnomane napamnenorpamMmma 2 BBIITYKJIBIC u HCBBIITYKJIBIC

27 | Thnomaas TpeyrojibHUKa 2 MHOTOYTOJIbHUKH.

28 | Tlnomans Tpaneim 3 Hzooparxcams u naxodumsp Ha PUCYHKAX

MHOTOYTOJBHUK W €ro  3JIEMEHTHI,

29 | Konumponvnas paboma Ne6 1 MHOFO§FOJ’ILHI/IK, BITMCAHHBIN B
«Mmnozoyzonvnuxu. Inowaow OKpY/KHOCTB, - MHOTOYTOTBHIIK,
MHO2CO0Y20TbHUKA) OITMCaHHBIH OKOJIO OKPYKHOCTH.

Dopmynuposans:

onpedenenus: BIIMCAHHOTO M OTIUCAaHHOTO
MHOTOYT'OJIbHUKOB, 1o n
MHOTOYTOJIbHHKA, PaBHOBEIIMKUAX
MHOTOYTOJIbHUKOB;

OCHOBHEIE ceolicmea TUTOTIA/T
MHOTOYTOJIbHHUKA.

/Jloxazpleams. TEOPEMBl O CyMME YIJIOB
BBIMIYKJIOTO  N-YTOJbHHKA,  IUIOMIAAX
MPSIMOYTOJIEHUKA, IO

TPEYTrOIbHHKA, TUIOIIAIU TPATICIIHY.
[IpumeHATs W3ydYeHHBIE OIpENeIeHNUs,
TEOpEeMbI U POPMYJIIBI K PEIICHUIO 331249




Hmozoeoe nosmopenue (7 uacos)

30 | YopaxHeHus ais IOBTOPeHHS Kypca 8 6
KJ1acca
31 | HUrorosas KOHTpOJIbHast paboTa 1
HTroro 68 uacoes
KRJIacc
n/n Coaep:xanue KoanuectBo XapakrepucTuka
4acoB OCHOBHBIX BH/I0B /1eATEJIbHOCTH
yueHHKa( Ha yPOBHe y4eOHBIX
JeicTBHUil)
Pewienue mpeyzonvnuxoe (16 uacos)
1 Tpuronomerpruyeckue QyHKIHH yria 2 Dopmynuposamas:
ot 0° mo 180° onpeoenenus. CHUHYCa, KOCHHYCA,
2 Teopema KOCHHYCOB 3 TaHreHca, KoranreHca yria ot 0° go
180°;cBolCTBO CBSI3U JUTAH
3 Teopema cutycos 3 JiaroHanen u CTOpPOH
4 Perienre TpeyrojabHUKOB 2 Hapajiejaorpamma.
Dopmynuposams U Pa3bACHITH
5 @opMmyJIbl ISl HaXOXKICHHS IUIOLIATH 4 OCHOBHOE TPUTOHOMETPUUYECKOE
TPEYroJibHUKa TOXKIECTBO.
6 [ToBTOpEHUE u cucTeMaTu3anus 1 Buviuucasamos 3HaUCHUE
y4eOHOro MaTepuaia TPUTOHOMETPHYECKON (DYHKIIMU yria
7 Konumponvnaa paboma Nel «Pewenue 1 10 3HAYEHHUIO OJIHOW W3 €ro 3aJaHHbIX
mpey2oibHUKO06) GyHKITHA.
Dopmynuposams U 00KA3bI6AMD
TEOPEMBI: CHUHYCOB, KOCHHYCOB,
CJIEICTBUSI U3 TEOPEMbl KOCHHYCOB W
CHHYCOB, O IUIOIIAJM OIHUCAHHOIO
MHOTOYTOJIbHHUKA.
3anucvieams u 00Ka3vigams
bopMyIBI 1T HAXOXKJIEHUS TIIOMIAIN
TPEYroJIbHUKA, PaJNyCOB BIHCAHHOU
51 ONMCAaHHOU OKPY>KHOCTEHN
TPEYTOJIbHUKA.
Ilpumenameo W3y4YEHHbIE
omnpezeNeHus, TeopeMbl U GOpMYIIbl K
pEIIeHUIO 3a/1a4
Ilpasunvuvie mnozoyzoavnuku(10 uacos)
8 IlpaBuibHbIE ~ MHOTOYIOJBHUKA M HX 4 Hoacuams, 4TO TaKOE LEHTP U
CBOICTBa HEHTPATbHBII yromu [IPaBUIILHOTO
9 JnHa okpyxHoctu. [Inomane kpyra 4 MHOI'OyTOJIbHUKA, CEKTOP U CETMEHT
Kpyra.
10 | INoBTOpeHne u cucremarusanys y4eOHOrO 1 Dopmynuposame:
Marepuaia onpedenenue IIPaBUHIIBHOTO
11 | Konmponvnasa pabomahNe2 1 MHOTOYTOJIBHHKA;
«IIpasunvnvie MH0O20Y201bHUKUY ceolicmea [PaBUIILHOTO
MHOT'OYTOJIbHUKA.
Jloka3zvigamsb  CBOWCTBAa  NPaBUJIBHBIX
MHOT'OYTOJIbHUKOB.

3anucvieams u PazbACHITH (HOPMYITBI
JUTMHBI OKPYKHOCTH, TIOIIAIH KPyTa.
3anucvigams W OKA3BIBATH (DOPMYIIBI
JUIMHBI ~ JIyTW, IUIOM@AA  CEKTOpa,
(hOpMYIIBL TSl HAXOXKJICHHS




paJdycoB  BIHCAHHOM M  OMUCAHHOU
OKPY>KHOCTEH MIPaBUIIBHOTO
MHOT'OYTOJIbHUKA.

Cmpoums ¢ TIOMOUIBIO LHPKYIS W
JUHEHKH  TOpPaBUIBHBIE  TPEYTrOJbHUK,
YETHIPEXYTOJIBHUK, IIECTUYTOJbHHUK.
Ilpumenamep uW3ydeHHBIC ONpEICICHUS,
TEOpeMBI U GOPMYITBI K PEIICHHIO 3a/1a4

Jexapmoent koopounameut (12 uacos)
12 | PaccTosiHus Mexny IByMs TOYKaMU C 3 Onucvigams TIPIMOYTOJBHYIO CHCTEMY
3aJaHHBIMU KoopauHaTaMu. KoopnuHatel KOOpJWHAT.
CepeIMHBI OTpe3Ka Dopmynupoeams: omnpeeneHne
13 | YpaBHenue ¢uryps. VYpaBHeHue 3 ypaBHeHus1 GuUrypsl, HeoOXoaumoe U
OKPY>KHOCTH JOCTAaTOYHOE YCJIOBHUS IapajuIeNbHOCTH
14 YpaBHeHue npsMoi 2 JIBYX TPAMBIX.
3anucvieams W n0Ka3biBaTh (HOPMYIBI
15 | VruoBoit ko> HIMEHT NPAMOii 2 paccTosiHUSL MEXAYy JABYMsI TOYKaMH,
KOOPZMHAT CEpPeIUHbI OTPE3Ka.
16 | IloBTopenue u cucreMaTuzauusi y4yeOHOIrO 1 Boteoduns ABHCHHE  OKDVIKHOCTI
Martepuana breoon yP OKPY ’
olmiee ypaBHEHHE IIPSIMOH, YypaBHEHHE
17 | Koumponvnan pabomaNe3 «/[exapmosot 1 HPSMOi C YTTOBBIM KO3hMHIHEHTOM.
KoopouHamuL» JlokassiBaTh HEO0X0AMMOE u
JIOCTAaTOYHOE YCJIOBHUS TapajulebHOCTH
JBYX MPSIMBIX.
Ilpumenamp W3y4YECHHBIE OINPEAECICHHUS,
TEOpeMbI U POPMYJIBI K PEIICHUIO 3324
Bexmoput (14 uacos)
18 | [lonsTne BexTOpa 2 Onucvigams TOHATHS BEKTOPHBIX U
CKaISIpHBIX BenuuuH. MmroctpupoBaThb
19 | KoopauHnatsl BekTopa 1 TOHATHE BEKTOpA.
20 | CnoxeHue U BBIYNTAHUE BEKTOPOB 3 Dopmyaup 06aANMb:
onpeoenenus. MOy BEKTOpA,
21 | VMHOKeHHe BeKTOpa HA YHCIIO 3 KOJIJTHHEAPHBIX BEKTOPOB, paBHBIX
BEKTOPOB, KOOPJAMHAT BEKTOPA, CYMMBI
22 | CkanspHoe Mpou3Be/IcHUE BEKTOPOB 3 BEKTOPOB, PasHOCTH BCKTOPOB,
MPOTHUBOIIOJIOKHBIX BEKTOPOB,
23 | [loBTOpenue u cucreMaTH3alys y4eOHOTO 1 YMHOXCHMS BEKTOpa Ha YUCJIO,
MaTepuana CKaJISIPHOT'O TIPOU3BE/ICHUS BEKTOPOB;
24 | Konmponwvnas pabomaNed « Bekmopoiy 1 C601icM6a: PABHBIX BEKTOPOB, KOOPJMHAT

PaBHBIX BEKTOPOB, CJIOXXEHHUS BEKTOPOB,
KOOPIMHAT BEKTOpa CYMMBI U BEKTOpa
Pa3HOCTH JBYX BEKTOPOB, KOJUTMHEAPHBIX
BEKTOPOB, YMHOXKEHHSI BEKTOpa Ha YUCIIO,
CKaJISIPHOTO MPOU3BEICHHUS IBYX
BEKTOPOB, MEPIEHIUKYISIPHBIX BEKTOPOB.
Jloxkazvieams meopempl. 0 HaAXOXKJICHUU
KOOpJAWHAT

BEKTOpa, O KOOpAMHATaX CYMMBI H
pa3HOCTH  BEKTOpPOB, 00  yCIIOBUU
KOJJTMHEAPHOCTH JABYX BEKTOPOB,

0 HaXOXXICHUU CKaJISIpPHOTO
NpOM3BEICHUS  JIByX  BEKTOPOB, 00
YCIIOBHH TIEPICHIUKYISPHOCTH.
Haxooump KocuHyC yria MEXIy IBYMs
BEKTOPaMH.

Ilpumenams W3y4eHHBIC ONpPEICIICHUS,
TeopeMbl U POPMYJIIBI K PEIICHHIO 3a1a4




TI'eomempuueckue npeoopazoeanusn (11uacos)

25 | Ismkenne  (mepememienue) — (QUTYpBHL. 3 Ilpueooums npumepsl NpeoOpa3oBaHUs
[TapajienbHbli IEpEHOC duryp.
26 | OceBas CUMMETpHUSL. LenTpanpHas 2 Onucvigams 1ipeoOpazoBanus  Quryp:
CHMMETpPUS napauiesIbHbIH HEePEHOC, oceBast
27 | IloBopor 2 CHUMMETpUS, LEHTpalbHAas CHUMMETPUS,
MOBOPOT, TOMOTETHS, TI0JI00HE.
28 | T'omoterus. [Togobue uryp 2 Dopmynuposame:
29 | [loBTOpEHHME W CHCTEMATH3ANHUS YIeOHOTO 1 ONIPEACICHNA: JBIKCHIA; PABHEIX (HIYD;
MaTepuana TO‘ICK,U. CHMMETPUYHBIX ~ OTHOCHTEIIEHO
IpsIMOif; TOYEK, CHMMETPUYHBIX
30 | Konmponvnan padomahes 1 OTHOCHTEIILHO TOYKH; (DUTYPBI,
«l'eomempuueckue npeodpazosanus MMEIOIeH  OCb  CHMMETpHH; (TSI
UMEIOIIEH [EeHTP CHMMETPHH; ITOJX00HBIX
uryp;
ceolicmea: JIBWXKCHWS, TapajjieIbHOTO
MEPEHOCA,0CEBOM CUMMETpPUH,
[EHTPAIBHON  CHMMETpPHH, IOBOPOTA,
TOMOTCTHH.
Jloka3zvigams TEOpEMBl: O CBOWCTBax
HapauIeIbHOTO nepeHoca, OCEBOI

CHUMMETPUH, LUEHTPAIBHON CUMMETPHH,
MOBOPOTa, TOMOTETHH, 00 OTHOLIICHUH
TUIOINAACH MOTOOHBIX TPEYTrOIbHUKOR.
[TpuMeHATh, W3ydYEHHBIC OIpECTICHUS,
TEOpEeMbI U (OPMYJIbI K PEHICHHIO 3a/1a4

Hmozosoe nosmopenue (5 uacos)

31 | YopaxHeHust Ui TNOBTOpeHHs Kypca 9 4
KJacca
32 | Hmozosasn konmpoavHas padoma 1

Hmozo 68 uacoe

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Y4yeOHO-MeTOANYEeCKH I KOMILIEKT

1. T'eometpus : 7 Ki1acc : yu4eOHUK JUTs ydaInuxcst oomeoopaszoBareabHbiX yupexkaenuii / A. I'. Mepansk, B.
b. [Mononckwuit, M. C. flkup. — M. : Benrana-I'pad.

2. 'eometpus : 7 Kjacc : IWAAKTUYECKHE MaTepHalibl © 1MOCOOMe AJs ydaluxcsi o0ueodpazoBaTeabHbIX
yupexaenuii /A. I'. Mep3isik, B. b. [ononckuii, E. M. Pabunosuy, M. C. SIkup. — M. : Benrana-I'pag.

3. 'eometpus : 7 xiacce : padoune Terpamu Nel, 2 /A. T'. Mep3ansik, B. b. [Tononckuit, M.C. Sxkup. — M. :
Bentana-I"pad.

4. T'eometpus : 7 kiacc . Mertoauueckoe nocodue / E. B. byrko, A. I'. Mep3snsk, B. b. TTononckwuii, M. C.
SIxkup. — M. : Benrana-I'pad. bubnuoreunsiit ponn

5. 'eomerpust : 8 ki1acc : yueOHUK [T ydaInuxcst o0meoopazoBareabHbIX yupekaeauii / A. I'. Mep3isk, B.

b. I[Mononckwuit, M. C. fIlkup. — M. : Benrana-I'pad.




6. 'eometpus : 8 kjacc : MUIAKTHYECKUE MaTEpHAbl . MOCOOME I ydamuxcsi o0meo0pa3oBaTebHbBIX
opranuzanuii . A. I'. Mep3nsk, B. b. [Tononckuit, E. M. Pabunosuy,M. C. Sxkup. — M. : Benrana-I'pad.
7. I'eometpus : 8 kiacc : paboune Terpanu Nel, 2 .A. I'. Mepamnsk, B. b. Ilonouckuit, M. C. Sxup. — M. :
Benrana-I'pad.
8. 'eometpus : 8 kiacc : meroauueckoe mocodue / E. B. Bytiko, A. I'. Mep3nsk, B. b. TTonouckuii, M. C.
Axup. — M. : Benrtana-I'pad.
9. 'eometpus : 9 Kiacc : y4eOHHK 7S yJanuxcsi o01meo0pa3oBaTenbHbIX opranu3anuid. A. I'. Mep3nsk, B.
b. Ilonounckwuii, M. C. Slkup. — M. : Benrana-I'pag.
10. I'eometpus : 9 kiacc | AMAAKTHYCCKHUE MATEPUAIIBI . IMOCOOME I ydalIuxcs 001eo0pa3oBaTeIbHBIX
opranuzanuii . A. I'. Mep3mnsk, B. b. [Tononckuii, E. M. PabunoBuy, M. C. SIkup. — M. : Benrana-I"pad.
11. I'eomerpus : 9 knacc : padoune Terpaau No 1, 2 . A. I'. Mep3mnsk, B. b. Ilononckuii, M. C. SAxup. — M.:
Bentana-I'pag.
12. T'eometpus : 9 kiace : Mmeroaudeckoe nmocooue / E. B. Bytiko, A. I'. Mep3nsik, B. b. ITonouckuii, M. C.
Axup. — M. : Benrtana-I'pad.
CnpaBoyHble MOCO0HS, HAYYHO-TIONMYJIAPHASL U MCTOPUYECKasl TUTepaTypa
1. AraxanoB H. X., [lommunckuii O. K. Maremaruka : paiioHHble onummuansl . 6—11 kmaccer. — M. :
[Ipocsemenue, 1990.
2. I'appunosa T. [I. 3anumarensHas MmaTemaruka. 5- 11 kmaccel. — Bonrorpan : Yaurens, 2008.
3. I'yceB B. A. CoopHuk 3a1au no reomerpuu : 5—9 kiaccol. — M. | Onukc 21 Bex : Mup u oOpa3oBanue,
2005.
4. Exumoa M. A., Kykun I'. I1. 3agaun Ha pazpeszanue. —M. : MITHMO, 2002.
5. Ilepnu C. C., Ilepau b. C. CtpaHuis! pycckoit HCTOpUU Ha
ypokax mareMmaTuku. — M. : Ilemaroruka-IIpecc, 1994.
6. [Toita JIx. Kak pemats 3amaay? — M. : [Ipocemenne, 1975.
8. ®apkoB A. B. Marematudeckue onmuMnuasl B mkone | 5—11 kmacesl. — M. © Aipuc-IIpece, 2005.
9. aperun U. @., Epramxuesa JI. H. Harmsimaas reomerpust. — M. : MUPOC, 1995.
10. Duanuknonenus mis gerei. T. 11 : Maremaruka. — M. : Asanra+, 2003.
11. 51 mo3uaro mup : marematuka / coct. A. I1. CaBun u ap. —M. : ACT, 19909.
12. http://lwww.kvant.info / may4Ho-nonynspHbIi (GU3MKO-MAaTEMATHYECKUI JKYypHAT Ui IIKOJLHUKOB U
CTyIeHTOB«KBaHT».
IHeuyaTHble mocoOus
1. TaGnwuips! o reoMeTpun Tt /—9 KIIaccoB.
2. [TopTpeTsl BeIAAIOMIMXCS AeATENeH B 00J1aCTH MaTEMaTHKU.
TexHunueckue cpeacTsa 00y4eHuUst
1. Kommbrotep.
2. MynbpTUMEIHATIPOEKTOP.

3. DKpaH (Ha MTATUBE WM HABECHOM ).


http://www.kvant.info/

4. VlaTepakTUBHAS JTOCKA.

[TeuaTHBIE OCOOMS

Y4yeOHO-TIpaKTHYECKOE U Yy4eOHO-1a00paTOPHOE 000pPYyI0BAHUE
1. Jlocka MarHuTHasi C KOOPAMHATHOW CETKOM.
2. Habop reomerpuueckux puryp (A€MOHCTPAIIMOHHBIN U pa3aaTOYHBIH ).
3. Habop reomerprueckux Ten (I€MOHCTPAIIMOHHBIN M pa31aTOYHBIN).
4. KOMIUIEKT 4epTEKHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3JaTOYHbIX ): TUHEHKA, TPAHCTIOPTHP, YTOJbHUK

(30°, 60°), yronpHuk (45°, 45°), uMpKyIb.



INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPUU
B 7-9 KITIACCAX

Benymue nieneBble ycTaHOBKM U OCHOBHBIE 0)KHJAEMbIE PE3YJIbTaThl OCBOEHHS BCEX KOMIIOHEHTOB, COCTABIISIOIINX cozepkaTenbHyo ocHoBy OOIT OO0
TUMHa3uu
OOyueHne MaTeMaTUKe B OCHOBHOM IIKOJI€ HAIPABJIEHO Ha IOCTUIKEHUE CIEYIOIUX LeNei:
. B HanpaBJIeHNM JINYHOCTHOI0 PA3BUTHS:
pa3BUTHE JIOTMYECKOT0 U KPUTUYECKOTO MBIIIIICHHUS, KYJIbTYPbI pEUH, CHOCOOHOCTU K YMCTBEHHOMY 3KCIIEPUMEHTY;
(dbopMHpOBaHKE y YYAIIMXCS MHTEIUICKTYaTbHONH YeCTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJOJICHUI0 MBICIUTEIBHBIX CTEPEOTHIIOB, BHITEKAIOMINX M3
OOBIJICHHOTO OIIbITA;
BOCIUTaHHE Ka4eCTB JIMYHOCTH, 00ECIIEUNBAIOLINX COLUAIBHYIO MOOMIIBHOCTD, CIOCOOHOCTh IPUHUMATh CAMOCTOSITEJIbHBIC PEILICHMS;
(dbopMHpOBaHKE KAYECTB MBIIIICHHUS, HEOOXOIUMBIX JUIS aIalTAllMd B COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE;
pa3BUTHE HHTEpECca K MaTEMaTHUECKOMY TBOPUYECTBY M MaTEMaTHYECKUX CIIOCOOHOCTEH.
. B MeTanpeaMeTHOM HANIpaBJICHUU:
(dbopMHpOBaHKE MPEACTABICHUI O MaTEMaTHKE KaK 4acTH 0OIIeueIoBEeYeCKO KyIbTYphl, O 3HAUMMOCTH MaTeMaTUKH B Pa3BUTHH LIUBUIIM3ALIUU U COBPEMEHHOTO
00I11eCTBa;
pa3BUTHE IPEICTABICHUN O MaTeMaTUKe KaK (popMe OMKCAHUS U METOJIE MO3HAHUS JeHCTBUTENBbHOCTH, CO3JAHUE YCIIOBUH AJI IPUOOPETEHUSI IEPBOHAYATILHOTO
OIIbITAa MAaTEMATHYECKOIO MOJIEITMPOBAHUS;
(dbopMHpoBaHHE OOIIMX CIIOCOOOB MHTEIJIEKTYaJbHOW AESTENbHOCTH, XapaKTEPHBIX ISl MAaTEMAaTHKH U SIBJISIFOIIMXCS OCHOBOM I1O3HABATEIbHOW KYJIBTYPHI,
3HAYUMOM JUIsI pa3INYHbIX chep YenoBEeYECKOH 1eATeNbHOCTH.
. B npeamMeTHOM HanpaBJIeHUM:
OBJIa/ICHUE MaTEeMAaTUYECKUMHU 3HAHUSAMU M YMEHHUSMH, HEOOXOAMMBIMU /ISl MPOJODKEHUST OOy4eHHUs B CTaplIei MIKOJie WIM MHBIX 00IIe00pa3oBaTelbHbIX
YUPEXKIEHUAX, U3YUEHUS CMEXHBIX TUCLUUIUIMH, IPUMEHEHUS B IOBCETHEBHOM JKNU3HH;
co3zianue GyHIaMeHTa U Pa3BUTHS MAaTEMAaTHUYECKUX CIOCOOHOCTEH U MEXaHU3MOB MBILIEHHS, (POPMHUPYEMBIX MaTEMaTHYECKON AEATEIbHOCTHIO.

B XO0A€ N3YUYCHUA MaTCpHraia Ipeanojaractcsa 3aKpCrijiCHUC U 0Tpa60T1<a OCHOBHBIX YMCHHP'I 1 HaBBIKOB, UX COBCPUHICHCTBOBAHHUC, a TAKXKC CUCTCMAaTHU3aAllNA




MOJTyYCHHBIX paHee 3HaHui. Takum 00pa3oM, pemaroTcst CIeayoNe 3a1auu:

BBEJICHUE TEPMUHOJIOTUU U OTPAOOTKA YMEHHUSI €€ TPAMOTHOTO HCIIOIb30BaHMUS;

pa3BUTHE HABBIKOB U300paXKEHUS TUIAHUMETPUUECKUX PUTYpP U MPOCTEHIINX TreOMETPUUECKIX KOHPUTYpALIHii;

COBEPILICHCTBOBAHHE HABBIKOB MIPUMEHEHHS CBOMCTB T€OMETPHUECKUX (DUTYp KaK OMOPHI IIPU PELICHUH 337134,

¢dbopmMHupoBaHKE YMEHHS JOKAa3bIBaTh PAaBEHCTBO JIAHHBIX TPEYTrOJIbHUKOB;

0TpabOTKa HABBIKOB PEIICHUS MTPOCTEHIINX 33124 Ha MOCTPOCHHUE C TTOMOIIBIO LIUPKYJIS U JINHEHKH;

dbopMUpOBaHHE YMEHHSI JIOKA3bIBATh MapauIeIbHOCTh MPSIMBIX C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPU3HAKOB, HAXOJUThH PAaBHbBIC YIIIbI MPHU MapajlieIbHBIX
MPSIMBIX, 4TO TpeOyeTcs UIsl U3ydeHHs NajbHEeHIero Kypca reoMeTpuu;

paCcIupCHUC 3HaHHUI yqamuxcs 0 TPEYroJbHUKax.




«Bbmycmmk HAYHYUmMCA»

JInunoctHbIE MeranpeameTHble [IpenmeTHsbIe
YMCHHC SACHO, TOYHO, PETYJIATHBHBIC IIO3HABaTCJIbHBIC KOMMYHHKAaTHBHBIC Harmumaﬂ reoMerpus
rpaMOTHO nu3jiaratb | caMOCTOSTEIILHO MIPOBOJUTH CaMOCTOSTEIILHO ® pPACIIO3HAaBAaTb Ha 4YCPTCKaAX, PUCYHKaAX, MOIACIKIX U B
CBOH MBICJIA B yCTHOfI O6Hapy)KI/IBaTB u Ha6J'[}o;[eHHe U | OpraHu30BbIBATH OKpYy>KarimeM MHPE IIJIOCKHEC u IMPOCTPAHCTBCHHBIC
u HHUCHbMEHHOU (bOpMyJ'II/IPOBaTB 9KCIIEPUMEHT IoJ yt{e6Hoe FrCOMCTPHYCCKUEC (1)I/Il"ypBI;
dopwme, IIOHUMATh | yqyeOHYI0 Tpo0IeMy, | pyKOBOJCTBOM B3aUMOJICHCTBHE B | ® pacmno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO
CMBICJI IOCTABJIEHHOU OIIPEACIIATD enb | yYUTECIIA, rpymnmne (onpeﬂen}n‘h napajjiciicnmicaa, HpaBI/IJILHOﬁ nupaMu/Jbl, OUWIAHAPA nu
3aJa4d, BbICTpauBaTh | V/I; OCYIIECTBIIATH o0une ey, | Konyca;,
apryMeHTAalHIo, BBLIJIBUTAaTh  BEPCUH | PACIIMPEHHBIA JIOrOBAapUBAaTLCA JAPYr | ® ONPENENATh IO JIMHEHHBIM pasMepaM pasBEPTKU (QUIYpBI

MPUBOAUTH TPUMEPHI
Y KOHTPIPHUMEDPHI;
KPUTUYHOCTh
MBIIUICHUS, YMEHHE
pacrno3HaBaTh
JIOTUYECKH

HEKOPPEKTHBIE

BbICKa3bIBaHUs, OTJIN-

4aTh THUIOTE3y OT
daxkra;
Mpe/ICTaBICHHE 0
MaTeMaTHYeCKON
Hayke Kak cdepe
YEJI0BEYECKOMN

pereHust IpoOIeMBbl,
OCO3HaBaTh (u
MHTEPIPETHPOBAThH B
cilydae
HE00X0IMMOCTH)
KOHEYHBIN
pe3yibTar,
BBIOMpATh CpEICTBA
JOCTHIKEHUS LIETH U3
MPE/UIOKEHHBIX,  a
Takke€ HCKaTh UX
CaMOCTOSITENIbHO;

COCTaBJIATH

(MHAMBUIYATBHO

NoUCK HH(pOpMaIu

C HCIOJb30BaHHEM

pecypcoB
OuoOIMOTEK "
WNHurepnera;
CO3/1aBaTh u
peoOpa3oBLIBATh
MOJCIM U  CXEMBbI

JUTSL PEIIeHNUs 3a71ad;
OCYILIECTBIISATh
BBIOOD Haubosee
3¢ (HEeKTUBHBIX

CHOCO0OB peIIeHUs

3a1a4 B

C IPYyrOM U T. 11.);

B JIUCKYCCHH YMETh

BBI/IBUHYTh
apryMeHTbI u
KOHTPApPIyMEHTBHI;

YUUTBCA  KPUTHYHO

OTHOCHUTBCSI K CBOEMY
MHEHMUIO, c
JIOCTOMHCTBOM
[IpU3HaBATh
OIIMOOYHOCTE CBOETO
MHEHUS 51
KOPPEKTUPOBATh €r0;

IIOHHUMas ITO3HIIHIO

JMHEWHBIE pa3Mepbl caMoil GUTypbl 1 HA0OOPOT;
e  BBIYUCIATH 00BEM NPSIMOYTOJILHOTO NapasliesIenues1a.

I'eomeTrpuueckue purypsoi

e TIIOJB30BATbCSA  S3BIKOM TI'E€OMETPUM Ul ONMCAHUSA
MIPEAMETOB  OKPYJKAKIIEro MuUpa W HX  B3aUMHOIO
PacIOJIOKEHUS;

e pacmo3HaBaTh W H300paXkaTb Ha dYepTekaXx M PHCYHKax
reoMeTpuueckre GUrypsl U uX KOH(QUTypaluy;

e  HaxOJUTh 3HAUEHUS IJUH JIMHEHHBIX IJIEMEHTOB (Uryp u
UX OTHOILIEHUS, TpaaycHyo Mepy yrioB ot 0 no 180°, npumeHss
OIpe/ieNIeHus, CBOWCTBA M NMpPHU3HAKU (UTYp M UX DIEMEHTOB,
oTHomIeHus puryp (paBeHCTBO, MOA00ME, CAMMETPHH, TOBOPOT,
napajvieIbHBIN MIEPEHOC);

o OoneprupoBaTh ¢ HAYAJIbHBIMU IMOHATHAMHU TPUTOHOMCTPUU U




JEeITEILHOCTH, 00
JTanax ee pasBUTHS, O
€€ 3HAUYUMOCTH JIA
pa3BI/ITI/I$I IIUBU-
JIN3aLHH;
KpEaTUBHOCTh
MBIIIIEHNS,
HMHHUIIKMaTHuBa,
HaxXoa4uBOCTb,
AKTHBHOCTH pu
pemeHnu
MaTeMaTHYECKUX
3a/1ad4;

YMCHHE
KOHTPOJIMPOBATH
MPOIIECC U Pe3ysIbTarT
yueOHOU

MaTEMATHYECKOM

ACATCIIBHOCTH,

CIIOCOOHOCTD K

AMOIIMOHAITBHOMY
BOCIIPUATHIO
MaTeMaTUYECKUX
00BEKTOB, 3a7ad4,

peuieHui, pac-

WU B TPYIIE) TUIaH
pelieHus nIpooieMsl
(BBIMOJTHEHUS
IIPOEKTA);

paboTas Mo mIianHy,
CBEpATh CBOHU
JICUCTBUSA C LIENBIO U
py HEOOXOIUMOCTH
UCIIPABIIATH OIINOKU
CaMOCTOSITENILHO (B
TOM quclie u
KOPPEKTUPOBATh
IU1aH);

B Jasore c
yUUTEIEM
COBEpPILLIEHCTBOBATh
CaMOCTOSITEITLHO

BbIOpaHHBIE

KpUTCPUH OLCHKU

3aBUCHMOCTH oT
KOHKPETHBIX
YCJIOBUIA;
aHAJIM3UPOBATH,
CpaBHUBATD,
KJIaccu(puIpoBaTh
1 0000maTe (axKThl
U SIBJICHUS;

JlaBaTh
OIpeIeTICHUS

IIOHATHUAM.

JIpYroro, pasiuyarb B

€ro pcuu: MHCHUEC

(TOuky 3peHus),
JI0Ka3aTeIbCTBO
(aprymeHTsl), GakKThl
(TUnoTe3bl, aKCUOMBI,
TEOPHH);

yYMETh B3IUIAHYTh Ha

CUTyallUl0 C HHOU
MMO3UIH u
JIOrOBapUBATHCS c
JIFOTBMH HHBIX
HO3UINH

BBITMIOJHSATH 3JIEMEHTAapHBIE Ollepally HaJ QyHKIHUSIMHU yTJIOB;

e pemlare 3aa4yd  HAa  JOKAa3aTeNIbCTBO, OMNMPasACh  HA
U3yYeHHBIC CBOHCTBa (UIYp W OTHOLICHWA MEXIy HUMH U
IIPUMEHSIS U3YYEHHBIE METO/IbI J0KA3aTEIIbCTB;
e  pemarb HECIOXKHBIE 33la4d HAa IOCTPOCHHE, IPHUMEHSS
OCHOBHBIE QJITOPUTMBI IIOCTPOEHHUS C IOMOIIBI0 LHPKYII H
JIMHEHKU,
e pemare IOPOCTEHINME IUIAHUMETPUYECKHE 337a4d B
IIPOCTPAHCTBE.

H3mepenne reoMeTpu4ecKuX BeJMIUH
. UCIIOJIb30BaTh CBOMCTBA U3MEPEHUS IUIUH, ILIOAACH U

YIJIOB IIpU PCIICHHMU 3ada4 Ha HaXO0XICHUC JIMHBI OTpPC3Ka,

JUIMHBl OKPYKHOCTH, JUIMHBI JIyTM OKPYXHOCTH, TIPalyCHOU
MEpHI YIUIa;
J BBIYUCIIATH JJIUHBI JTUHEHHBIX 3JIEMEHTOB (UIyp U UX

YTJIbl, UCHOJIB3YS (OPMYJIBI ITTMHBI OKPYKHOCTU U JJIMHBI JYTH
OKPYKHOCTH, (pOpMyJIBI II0IIAAeH Guryp;
o BBIUNCIIATH

Iiomaigun TPECYIrOJIbHUKOB,

MPSAMOYTOJIbHUKOB, MMapajjIeIorpaMMOB, Tparenui, KpyroB M

CEKTOPOB;
. BBIYUCIATh  JUIMHY  OKPY)KHOCTH, JUIMHY  JYyTH
OKPYXHOCTH;

. pelarh 3aJa4y Ha JI0Ka3aTelbCTBO C UCIIOJIb30BAaHUEM

dbopMyn UIMHBI OKPY)KHOCTH M JAJUHBI JTYyIM OKPYKHOCTH,




CYXKJICHUU.

dhopmyn iomaaei puryp;
. pemiate  MpakTUYECKUWEe  3aJadyd, CBsSI3aHHBIE C
HAaXOXJACHUEM TE€OMETPUUYECKUX BEIUYHH (UCIONB3Ysl MPHU
HEO0OXOIMMOCTH CITPABOYHUKU U TEXHUYECKHE CPEJICTBA).

Koopannarsi
1) BBIUMCIIATh JUIMHY OTpe3ka II0 KOOpJIWHATaM €ro
KOHIIOB; BBIYHMCIIATH KOOPIAMHATHI CEPEAMHBI OTPE3KA;
2) MCIIOJIb30BaTh KOOPAWHATHBIA METOM I M3yUCHHS
CBOMCTB MPSAMBIX U OKPY>KHOCTEH.

BexkTopsl

1) omepupoBaTh C BEKTOpaMHU: HAaXOJUTh CYMMY U Pa3HOCTb
JIBYX BEKTOPOB, 3a/IaHHBIX T'€OMETPUYECKH, HAXOIUTh BEKTOP,
PaBHBII MPOU3BEICHUIO 33IaHHOTO BEKTOpA Ha YUCIIO;
2) HaxOIUTh IJI1 BEKTOPOB, 3aJaHHBIX KOOPJIWHATAMH: JIUHY
BEKTOpa, KOOPAMHATHI CyMMBl M pPa3HOCTU JABYX U Oolsee
BEKTOPOB, KOOPJWHATHI TPOW3BEJCHHUS BEKTOpa HA YHUCIIO,
TIPUMECHSISI npu HEO00XO0TUMOCTH COUYETATEIbHBIMH,
MIePEMECTUTENBHBIN U pACTIPEISIUTEIbHBINA 3aKOHBI,
3) BBIYHCIATH CKAISIPHOE MPOHM3BEJCHHE BEKTOPOB, HAXOAWTH
yroJI MEXIy BEKTOPaMH, YCTaHABIMBATH MEPICHINKYISIPHOCTD

IpsAMBIX.

((BLIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTLCA»

JInyHOCTHEBIE

MertanpeameTHbIe

pEryIsATUBHBIE

II0O3HAaBaTCJIIbHBIC

KOMMYHUKATHBHBIC

[IpenmeTrHbie




yMEHHE SICHO, TOYHO,

FpaMOTHO n3Jjaratb
CBOU MBICJIA B YCTHOﬁ u
popme,

CMBICJI

MMACHEMCHHOM
MMOHUMATh
IIOCTaBJICHHOM 3aJadH,
BBICTPAaUBATh
apryMEHTalHIo,
MPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI;
KPUTUYHOCTh
MBIIIJICHUS, yMEHUue
pacro3HaBaTh
JIOTUYECKH
HEKOPPEKTHBIE
BBICKA3bIBAaHUSA, OTJIH-
JaTh TUIIOTE3y  OT
¢axkra;

MNpeaACTaBJICHUC 0

MaTeMaTUYECKON Hayke

KaK chepe
JeJIOBEUECKOU
JEeSITEILHOCTH, 00

oTalax ¢ pasBuTuid, O

c€C 3HAYUMOCTH JIIsL

YMEHUE  BHIECTh
MaTeMaTHYECKYIO
3a7a4y B KOHTEK-
CTe TPOOIEMHOM
CUTyalluun B
Apyrux
JTUCIUTUIMHAX, B
OKpY>Karoleu
JKU3HHU,
yYMEHHUE
BBIIBUT'aThb
THIIOTE3bl  TIPH
peuieHUH  y4eo-
HBIX 3aJa4 W
MIOHUMATh
HEO00XOIUMOCTh
UX IIPOBEPKY;
yMEeHHe
PUMEHSTh
HHIAYKTUBHBIC U
JACAYKTUBHBIC
CIocoObI
pacCy X IeHHI,

BUJICTH

pa3JIM4HbIC

YMECHUE HAXOJHTh B
Pa3IUYHBIX
HCTOYHUKAX UH-
dbopmarnuto,

HEOOXOAUMYIO /TSt
pelleHuss  Marema-
THYECKUX MPOOIIeM,

" NpCaACTaBJIATH €€ B

MOHATHOH  opme,
PUHUMATh
pelieHue B

YCJIOBHUAX HEITOJIHOM

i U30BITOYHOM,
TOYHOH 51
BEPOATHOCTHOM
uH(pOpMaIHH;

yMEHHE TTOHUMATh U
WCIIOTh30BaTh
MaTeMaTU4eCcKue
cpencTaa
HarJSITHOCTH
(rpaduku, auarpam-
MBI, TaOJIUIIBL,

CXeMbl M JAp.) AJiA

HWIUTIOCTpAaluu,

CaMOCTOSTEILHO
OpPTraHH30BBIBATH
yuebHoe
B3aMMOJIENCTBHE B
rpynmne  (onpenessTh
ob1ue LEIH,
JIOTOBApPUBATHCS JAPYT
C IpYyrOM U T. [1.);

B JUCKYyCCHU YMCTb

BBIJIBUHYTb
apryMEHTBI u
KOHTPapryMEHTHI;
YUHUTBCS KPUTUYHO

OTHOCUTBCSI K CBOEMY
MHEHHIO, c
JIOCTOMHCTBOM
IIpU3HaBaTh
OIIMOOYHOCTL CBOETO
MHEHUS i1
KOPPEKTUPOBAThH €T0;
NOHUMAas MTO3UIIHIO
JIPYTroro, pasinyaTh B
ero

peuu: MHCHHUC

(TOuKy 3peHus),

J0Ka3aTcJIbCTBO

Harasanasi reomerpus
e BBUUCIATE OOBEMBI IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢buryp, COCTaBICHHbBIX U3 MPSMOYTOJIBHBIX MAPAJUICIICIIUTIE/IOB,;
e yIIyOWTbH M Pa3BUTh NPEACTABICHUS O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux purypax;
e T[IPUMEHATb  IIOHATHE  Pa3BEPTKM  JUIA  BBIIOJIHCHHUSA
IIPAKTUYCCKUX PACUETOB.

I'eomerpuueckue purypsoi

e OBJIAJETh METOJAMHU pEIICHUS 3aJady Ha BBIUUCICHUS U
JI0Ka3aTeNnbCcTBA: METOJOM OT HPOTHBHOIO, METOJOM I10/00us,
METO/I0OM Iepedopa BapuaHTOB M METOJOM I€OMETPUYECKUX MECT
TOYEK;
e [puOOpecTH ONBIT MNPUMEHEHUA anredpanyeckoro U
TPUTOHOMETPHUUYECKOTO anmnapara u uAeu IBUKEHUS IIPU pELICHUN

TCOMCTPHUYCCKUX 3aaY;

e  OBJAAETh TPAAUUMOHHOW CXEMOM peEIIeHus 3aJad Ha
MOCTPOEHUE C TIOMOIIBIO I[UPKYJIS W JIMHEUKHW: aHalu3,
MOCTPOEHHUE, TOKA3ATEIBCTBO U UCCIIEA0BAHNUE;

e HayuyuTbhCs pelIaTh 3aJa4ud Ha IOCTPOCHUE METOJI0M
TEOMETPUUYECKOTO MECTAa TOYEK U METOOM IO00MS;

e mpuoOpectu OITBIT HCCIICIOBaHUS CBOMCTB
IJIAHUMETPUIECKUX ~ (PUTyp C  TOMOIIBIO  KOMITBIOTEPHBIX
MpOrpamm;

e  TpuoOpECTH ONBIT BHIIOIHEHHUS IIPOESKTOB

N3mepeHue reomeTpuyecKnx BeJMYUH




pa3BUTHS
LMBUJIN3ALINH;
KpEaTUBHOCTh
MBIIIJICHUS,
WHUIMATHBA, HAXOI4H-
BOCTh, aKTUBHOCTH TPH
peleHnn
MaTeMaTUYECKUX 3a]1a4;
yMEHHE
KOHTPOJIHPOBATH
MPOILIECC W Pe3yJIbTar
yueOHOU
MaTeMaTU4eCKOi
NEeATETbHOCTH;
CITOCOOHOCTH K
AMOIMOHAITBHOMY
BOCTIPUSATHIO
MaTeMaTUYECKUX
00BEKTOB, 3ajad4,
penieHui, pac-

CYXKJICHUU.

CTpaTeruu
pelIeHus 3a/1a4;
MMOHUMaHUE

CYHIHOCTH

AITOPUTMUYUCCKH

X TOPEANUCAHUN U

YMCHHE
efcTBOBaThH
COOTBETCTBUU
MIPEII0OKEHHBIM
AITOPUTMOM;
yMEHHE
CaMOCTOSITEIIBHO
CTaBUTh
BbIOMpATH
CO3/1aBaTh
AITOPUTMBI
perieHus
y49eOHBIX
TEMaTUICCKHIX
npooiieM;
yYMEHHE
MJIaHUPOBATH
OCYIIECTBIISATH

JCATCIIBHOCTD,

B

C

1EJIH,

n

JUTSL

Ma-

n

UHTEpIIpEeTaINH,

apryMeHTanuu

(aprymenTsI), (HaKThI
(TUmoTE3bl, AKCHOMBI,
TEOpUN);

YMETh B3IJISIHYTh Ha

CUTyalMK0 C HHOU
O3 u
JIOTOBApUBATHCS c
JTOIbMU MHBIX
HO3UIUN

. BBIUMCIIATH IUIOHIAAW (UTyp, COCTABIEHHBIX W3 JIBYX

HIIH Ooitee MPSIMOYTOJIBHUKOB, napajuieIorpaMmoB,

TPEYroJIbHUKOB, Kpyra U CEKTOpa;

o BBIYHCIIATh TUIOMIAJM MHOTOYT'OJILHUKOB, HCIOJIB3YS

OTHOIIICHUS PAaBHOBEIUKOCTH U PABHOCOCTABIICHHOCTH;

e TPHOOPECTH  OMBIT NPHUMEHEHUS  anreOpamyeckoro U

TPUTOHOMETPHUYECKOTO amnmapara U Ui JIBIKEHUS TIPH PEIICHUN

3a/1a4 Ha BBIYMCIICHHE TUJIO0MIa/Iell MHOTOYTOJIbHIUKOB
Koopaunarsi

o OBJIAJICTh KOOPJWHATHBIM METOJIOM pEIICHUS 3ajJad Ha

BBIUKCJICHHE U JOKA3aTCILCTBO;

. IpUOOPECTU  ONBIT

HCIIOJIB30BaHUsA  KOMIIBIOTCPHBIX

Imporpamm JJIA aHaJIu3a YaCTHBIX CJIydacB B3aMMHOI'O

PacCIOJIOKEHUSA OKPYKHOCTEN U TIPSIMBIX;
e [IpUOOpPECTH OMNBIT BBHIIOJHEHUS IPOEKTOB Ha TEMY
«IIpuMeHeHre KOOPAMHATHOIO METOAA IpU PELIEHUU 3a1a4 Ha
BBIYHCIICHUE U JJOKA3aTEIbCTBOY.

BekTopsl
e OBJIAJECTh BEKTOPHBIM METOJOM JJI PEIIECHU 3aa4 Ha
BBIYMCIICHHE U JI0KA3aTeNIbCTBO;
e TpUOOpPECTH ONBIT BBHINOJIHEHHS MPOEKTOB Ha  TeMy
«IIpuMeHeHrEe BEKTOPHOTO METO1A IIPU PEILICHUH 3aa4 Ha

BBIYHCIICHUC U OOKA3aTCIILCTBO».




HaIpPaBJIECHHYIO

Ha pelieHue
3a7a4 uccie-
JI0BaTEIbCKOTO

xXapakTepa
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