ITosicHuTeIbHAA 3alIMCKA
1. Ilenu U 3a1a4u, peliaeMble NPU peajiM3aluu padoydeil mporpaMMbl ¢ Y4€TOM 0CO0OeHHOCTEH PernoHa, MKOoJIbI
B HanpaB/1leHNH JTMYHOCTHOIO PA3BUTHS:
¢ (QopMHpOBaHUE OTBETCTBEHHOT'O OTHOLICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIUXCs K CAMOPAa3BUTHIO U CAMOOOPAa30BaHUIO HA
OCHOBE MOTHBAIIUH K OOYUEHUIO U MO3HAHUIO, BEIOOPY JaibHENIIero o0pa3oBanus Ha 6a3e OpUEHTUPOBKH B MUpE Tpodeccuii u mpodhecCuoHaTbHbIX
IPENOYTEHUH, 0CO3HAHHOMY IIOCTPOSHUIO MHANBUYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUH C yUETOM YCTOWYMBBIX [T03HABATEIbHBIX HHTEPECOB;
¢ (QopmupOBaHUE LIETOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;
¢ (popmupoBaHNE KOMMYHUKATUBHONH KOMIIETEHTHOCTH M OOLICHUN M COTPYJHHYECTBE CO CBEPCTHUKAMHM, CTAPIIMMH U MIIA/IIINMH B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HOU, YIeOHO-UCCIIEI0BATEIBCKON, TBOPUYECKON U IPYTUX BHIAX ACATEIBHOCTH;
® yMEHHE SICHO, TOUHO, TPAaMOTHO U3J1araTb CBOM MBICJIM B YCTHOW U MMUCbMEHHOM peuu, IOHUMAaTh CMbICI IIOCTABJICHHOM 3a/1a4ul, BBICTPAauBaTh
apryMeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;
® KPUTHYHOCTbH MBIIUICHHS, YMEHHE PACIIO3HABATD JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (haKTa;
® KpPEaTHUBHOCTb MBIIUICHUS, UHUIIMATUBY, HAXOJYMBOCTb, AaKTUBHOCTh IPH PEILICHUH F'€OMETPHUECKUX 3a/]a4;
® yMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT ydeOHOW MaTeMaTHUECKON AEATENbHOCTH;
® CIIOCOOHOCTH K SMOLMOHAIILHOMY BOCHPHUSATHIO MaTeMaTUYECKHX OOBEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUH;
B MeTtanpeaMeTHOM HanpaBJIeHUM:
pe2yIAMUBHbIE YHUBEPCANbHbLE Y4eOHble QetCBUsL:
® yYMEHHE CaMOCTOSTENIbHO IUIAaHUPOBATh aJbTEPHATUBHBIC ITYTH JOCTHXKEHUS L1eIel, 0CO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIIOCOObI
peleHus yueOHbIX U M03HaBaTeIbHBIX 33/]a4;
® yYMEHHE OCYIIECTBIISITH KOHTPOJIb MO PE3YIIBTATy U CIIOCO0Y IEHCTBHS HA YPOBHE IMPOM3BOIBHOTO BHUMAHUS ¥ BHOCUTH HEOOXOMMbIE KOPP €KTHBEI,
® yMEHHE aJIeKBATHO OIICHWBATh NMPABMIIBHOCTH HIIM OMIMOOYHOCTH BBITIOJHEHUS YIeOHOH 3a1a4l, €€ 0ObEeKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ PeIICHUS;
® [IOHMMAaHHUE CYIIHOCTH aJTOPUTMHUECKUX MPEANUCAHUI U yMEHHE JeHCTBOBATh B COOTBETCTBUHM C MPEAJIOKEHHBIM AJITOPUTMOM;
® yYMEHHE CAMOCTOSITEIIbHO CTABHUTH IIE]TH, BRIOMPATh U CO3/]aBaTh AJITOPUTMBI JUTS PEIICHUST yI4eOHBIX MaTEMaTHYECKHIX TPo0IeM;
® yMEHHE TUIAHUPOBATh U OCYIIECTBIISTH JeSITeIHbHOCTD, HAIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIEIOBATEILCKOTO XapaKTepa;
NO3HABAMENbHbIE VHUBEPCANbHLE VUeOHble QetUCHEUsL:
® OCO3HAHHOE BJIAJICHHE JOTMYECKUMHU ACUCTBUSAMHU ONPEIEICHUs OHATHH, 0000IEeH!s, YCTAHOBICHHUS aHAJIOTUH, KilacCU(DUKALMU Ha OCHOBE
CaMOCTOSITENTLHOT'O BEIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBIICHUS POJIOBHIOBBIX CBSA3CH;
® yMCHHE yCTaHABIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3H, CTPOHUTD JIOTHIECKOE pacCyKIeHHE, yMO3aKIIoueHHe (MHIYKTHBHOE, AETyKTUBHOE U TI0
aHAJIOTUH) U BBIBOIBL;




® yMEHHE CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJINUECKUE CPEJICTBA, MOJICNIN U CXEMBI JIJIs peIIeHHs yUeOHbIX U
II0O3HABATEJIbHBIX 33124,

¢ (QopmupoBaHUE U Pa3BUTHE YIEOHOU U OOIIETOIBb30BATENILCKOM KOMIETEHTHOCTH B 00J1aCTH MCIIOIB30BaHU HH(POPMALIMOHHO-
KOMMYHUKaMOHHBIX TexHoJorui (MKT-komnereHTHOCTH);

e (QopmupoBaHuE NepBOHAYAIbHBIX IPEACTABICHUN 00 HIESIX U O METOJIaX MAaTEMAaTHKU KaK YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHHUKH, CPEICTBE
MOJIETIMPOBAHUS SIBJICHUH U IIPOLIECCOB;

® yMEHHE BHICTh MATEMAaTHUYECKYIO 33]]a4y B KOHTEKCTE IPOOJIEMHOM CUTYaIlH B JPYTUX AUCHUIUIMHAX, B OKPYKAIOMIEH KU3HU;

® yMEHHUE HaXOAMTb B Pa3IMUHbIX UCTOYHHKAX HH(OPMALIHIO, HEOOXOIUMYIO JIUIsl pELIEHHs] MATEMAaTUYECKUX MTPO0JIeM, U IPEACTABIIATD €€ B
NOHATHOU (hopMe; MPUHUMATDh PELICHHE B YCIOBUAX HEMOIHON U N30BITOYHOM, TOUHON M BEPOATHOCTHOM MH(OpMaruuy;

® yMEHHUE IIOHMMATh U UCIOJIb30BaTh MATEMAaTUUYECKHE CPEICTBA HATJIHOCTHU (PUCYHKH, YEPTEKH, CXEMBI U JIp.) JUIsl UIUTIOCTPALUH,
UHTEpIIpEeTaluy, apryMEHTaLlUN;

® yMEHHE BBIJIBUTaTh TUIIOTE3bI TP PELLICHUH Y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOAUMOCTh UX MPOBEPKHU;

® yMEHHE IPUMEHITh UHAYKTUBHBIC U JJEYKTUBHbIE CIOCOOBI pacCyKICHUH, BUJIETh pa3IMYHbIe CTPATEIUU PELICHUS 3a/1ay;

KOMMYHUKAMUBHbIE VHUBEPCATbHbLE YieOHble 0eticmEUsL:

® yYMEHHUE OPraHU30BbIBATh YUEOHOE COTPYAHUUECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMHU: ONPENEIATh L€, paCIpeeIATh
(GYHKIIMHU U POJIM YYAaCTHUKOB, 0011Ie CI0COObI pabOTHI;

e yMeHHe paboTaTh B IPyIIe: HAXOIUTh 00lIee pelIeHrne U pa3peniaTb KOHQJINKTBI HA OCHOBE COIJIaCOBAaHUS MO3UIUM U ydeTa HHTEPECOB;

e CIyLlIaTh NapTHEPA,

e (GopMyIupOBaTh, APTyMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHHUE;

B npenmeTrHom HanpaBieHUH:

® TI0Jb30BaThCS TEOMETPUUECKUM SI3BIKOM JUIsl OTUCAHMSI IPEAMETOB OKPYKAIOIIEr0 MUPa;

pacro3HaBaTh reOMETpUUEcKUe GUTyphbl, pa3aIuyaTh UX B3aUMHOE PacIOIOKEHUE;

n300pakaTh reoMeTpu4ecKkre (GUTyphl; BBIMOIHATH YEPTEXKH MO YCIOBUIO 33J]a4H; OCYLIECTBIATH Ipeodpa3zoBaHus Guryp;

pacrio3HaBaTh Ha YepTeXax, MOJIENAX U B OKpYy’Karollel 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHBIE Tela, M300paxarh UX;

B IIPOCTEMIINX CIIy4asix CTPOUTH CEYEHMSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TE;

MIPOBOAUTH OMNEPALlMU HaJl BEKTOPAMHU, BBIUNCIIATH JUTMHY U KOOPAUHATHI BEKTOPA, YTOJI MEX1Y BEKTOPaMU;

BBIUHCIIATH 3HAUEHUS TEOMETPUUECKUX BEIUNYUH(JUINH, YIJIOB, IUIOIael, 00beMOB); B TOM uucie: Juist yrioB oT 0 1o 180° onpenensaTs 3HaYEHUS
TPUTOHOMETPUYECKHUX (YHKIIMH 10 3aJaHHBIM 3HAYEHUSM YTJIOB; HAXOJUTh 3HAYEHHS] TPUTOHOMETPUUECKUX (QYHKIIUH 110 3HAYEHUIO OJHON U3 HUX,
HAaXO/UTh CTOPOHBI, YIIIbI U BEIYUCIIATH IUIOLIA/IU TPEYTOJIbHUKOB, JUTMHBI IOMaHbIX, IyT OKPYKHOCTH, TUIONIA/1ell OCHOBHBIX T€OMETPUUYECKHX (DUTYD
1 GUryp, COCTaBIEHHBIX U3 HUX;

e pelaTh reOMETPUYECKUE 3a7auu, OMMPasiCh HA U3YUEHHBIE CBOWCTBA (PUIYyp M OTHOILIECHHIMA
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® MEXIy HUMHU, IPUMEHSAS JOTOJHUTEIbHBIC TOCTPOEHUS, allreOpandyecKkuii 1 TPUrOHOMETPUYECKUH anmapaT, IpaBuiia CHMMETPUH;
® IIPOBOJAUTH JAOKa3aTeNIbHBIE PACCYKICHUS MIPH PEIICHUH 33/1a4, UCTIOIb3Ys U3BECTHBIE TEOPEMBbI, OOHAPYKUBAsI BO3SMOKHOCTH ISl UX
HCIOJIb30BAHNUS;
e pewiaTh NPOCTEUIINE IJJAHUMETPUUECKHE 3a/1a4M B IPOCTPAHCTBE.
1. HopMaTHBHBIE IPaBOBbIE TOKYMEHTHI, HA OCHOBAHHHU KOTOPBIX pa3padoTaHa padoyasi nporpaMmma
Pa6ouyasi nporpamma mo npeamery «I'eomerpust 7-9» cocraBjieHa HA OCHOBe:
1.3akona P® Ne273 ot 29.12.2012r. «O0 oOpazoBanuu B Poccuiickoit denepanuny;
2.®eaepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO o0miero oopazosanus (IIpukaz MOuH P® ot 17xexabps 2010r.
Ne1897; (nanee - ®I'OC O0O0) ¢ u3menenusmu, npukas Ne 1577 ot 31 nexadpst 2015r.);
3.0cHOBHOII 00pa3oBaTeNbHON MporpaMmbl 0cHOBHOTO obOmiero oopazoBanusi OOII OO0 MBOY «COI Ne48» IIpuBoimkckoro paiioHa T.
Kazanu
4. [MTucema MO u H P® ot 28.10.2015r. Ne 08-1786 «O pabouux nporpamMmax y4eOHBIX IIPEIMETOBY
5.IlpumepHoil mporpaMMbl OCHOBHOTO ob6uiero obOpasoBanus no anredpe (IIpuxaz MwunoOpaszoBanus P® ot 09.03.2004r. Ne 1312 «O06
yTBepkAeHUU (perepaqbHOro 0a3uCHOro yuyeOHOro IjlaHa M MPUMEPHBIX Y4eOHBIX IUIAHOB JUIS 00pa3oBaTEeNbHBIX yupexaeHui Poccuiickoii
denepanun, peaTu3yONIIX TPOrpaMMbl 00IIEr0 00pa30BaAHUS);
6.Yueonoro miana MBOY «COILL Ne48y;
7. JevictBytomiero deaepanbHOr0 TMEpedHs YYeOHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO MPHU peaTu3allui UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIuTalnio 00pa30BaTeNIbHBIX MPOrpaMM HadallbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CPEAHEro 00Iero oopa3oBaHus;
9.I'onoBoro kanenaapHoro yueOHoro rpaduka Ha 2021/2022 yuebHbll TOx;
10.ITonoxenus: «O pazpaborke paboueil mporpammsl nefarora B cootserctsuu ¢ PI'OC (HOO ,000 u COO)»
3. Caenenmns o nporpamme (MIpUMEPHOI/THNOBOW/ MM ABTOPCKOIi), HA OCHOBAHNH KOTOPOi pa3padoTrana padouyasi nporpamMma, ¢ ykazaHueMm
HANMEHOBaHMs, €CJIM €CTh — ABTOPOB, MeCTA M I'0/1a U3JaHHUS
Pabouas nmporpamma noiaHOCTEIO COOTBETCTBYET DeiepaibHOMY rocyAapCTBEHHOMY 00pa30oBaTeIbHOMY CTaHIapTy M COCTaBJI€HA HA OCHOBE
IPUMEPHOH MTpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus, (heaepanbHOro nepeyHs yueOHUKOB, PEKOMEHIOBAHHBIX MJTH JIOMYIEHHbBIX K
HCIOJIb30BaHUIO B 00pa30BaTEIbHOM MpoIiecce B 00pa30BaTENIbHBIX YUPEKICHUAX.
4. O0ocHOBaHMe BHIOOPA NPUMEPHOIi (THIIOBO#) WK ABTOPCKON MPOrpaMMbl U1 pa3padoTku padoyeii nporpamMmabi.
1. CootBercTByeT DenepanbHOMY rocyAapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY HAYaJIbHOTO O0IIero 00pa3oBaHus .
2. PexomengoBana MuHHCcTEpcTBOM 00pa3oBaHus U Hayku PD K MCIIOIb30BaHHIO B 00pa30BaTEIbHOM Ipoliecce B 00pa3oBaTeNbHBIX YUPEKICHUSX,
peanu3yronmx o0pa3zoBaTeIbHbIE MPOrPaMMbI 00IIIEero 00pa3oBaHUsI.
S. Onpenesnenue MecTa M poJin y4e0HOro Kypca, npemMera B OBJIaJicHUH 00y4alOIUMUCs TPeOOBaHNi K YPOBHIO IOATOTOBKH
o0yuyaruuxcs (BbINYCKHMKOB) B cooTBeTcTBUM ¢ PT'OC.
Hcnonb3oBaTh NpuOOpPeTeHHbIC 3HAHUS M YMEHHUS B IPAKTHYECKOM JeTeJIbHOCTH U NOBCEAHECBHOM KU3HM JJIS:
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1) onmcanust peaybHbIX CUTYAIMi Ha S3bIKE TE€OMETPUH;
2) pacueToB, BKIIOYAIOIINX IPOCTEHIIIE TPUTOHOMETPUYECKIE (DOPMYJIBL;
3) pelieHNs TEOMETPUYCCKHX 33124 C UCIIOIb30BAHUEM TPHUIOHOMETPHUH;
4) perieHus MPaKTUUECKHX 3a/1a4, CBA3aHHBIX C HAXOXKJICHHUEM IT'eOMETPHUYCCKUX BEJIHMYHMH (MCIOIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHHUKH U
TEXHUYECKHE CPE/ICTBA);
5) mocTpoeHHii ¢ TOMOIIBIO TEOMETPUUECKIX HHCTPYMEHTOB (JIMHEWKa, YTOJIbHHUK, IIUPKYJIb, TPAHCIIOPTHD).
B pe3yabrare uzy4eHnusi reoMeTPpUH 00YYAIOIIUIICSH HAYYUTCA:
Harasignasi reomerpust
1) pacrio3HaBaTh Ha YepTekaxX, pUCYHKAX, MOJICNIAX U B OKPYKAIOLEM MUPE IUIOCKUE U IPOCTPAHCTBEHHbIE TEOMETPUYECKUE GUTYPHI;
2) pacnio3HaBaTh pa3BEPTKHU KyOa, IPSIMOYroJIbHOTO Hapajlieienunena;
3) onpenensaTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (DUTYpbI TMHEHHbIE pa3Mepsl caMoil pUrypsl 1 HA000POT;
4) BBIUUCTATH 00BEM MPSAMOYTOJIBHOTO MapalljieienuIeaa.
OOyuarouuiics noayuum 603MOHCHOCHIb:
5) BBIUUCIATH 00BEMBI IIPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (DUTYP, COCTABICHHBIX U3 MPSIMOYTOJIbHBIX MMapalIeIeUIICI0B;
6) yriyOuTh U pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUYCCKHX (DUTypax;
7) IPUMEHSITh TIOHSITUE Pa3BEPTKH JJIS BBHITIOJIHEHHUS TIPAKTUYECKUX PACUETOB.
I'eomerpuuyeckue GuUrypsl
Oo0yuaromuiicss HAay4YuTCsH:
1) M0Ib30BATHCS S3BIKOM I€OMETPUH JIJIs1 OMUCAHUS MPEMETOB OKPY’KAIOLIEr0 MUpPa U UX B3aUMHOT'O PacIlOJIOKEHUS;
2) pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX reoMeTpuyeckue GUrypsl 1 UX KOHQUTYpaluu;
3) HaXOUTh 3HAYECHUS JAJIMH JMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOLICHUS, rpagycHyto Mepy yrioB ot 0 1o 180°, mpumMeHss onpeeneHus, CBOHCTBa
U IpU3HAKU QUTYp U UX JIEMEHTOB, OTHOLIEHUS GUTyp (paBeHCTBO, 000ME, CHMMETPHUH, IOBOPOT, NapaljIesIbHbII IEpeHoC);
4) onepupoBaTh C HAYAJIbHBIMH MMOHATUSIMHU TPUTOHOMETPHH
1 BBIMOJHATH 3JIEMEHTapHbIE ONepalii HaJl GYHKIUSIMH YIJIOB;
5) pemiath 331244 Ha JI0Ka3aTeNbCTBO, OMUPAsCh HA U3YUYEHHbBIE CBOICTBA (PUTYp M OTHOIICHUH MEX1y HUMHU U IPUMEHSS N3y4EHHBIE METOIbI
JI0Ka3aTeNbCTB;
6) pemaTh HECJIOXKHBIE 3a/1a4K Ha TOCTPOCHUE, IPUMEHSIS OCHOBHBIE aJITOPUTMBI TIOCTPOEHUS C TIOMOILBIO LIUPKYJIS U JIMHEUKHY;
7) pemiath npocTeiue niIaHuMeTpUIecKue 3a1aui B IPOCTPAHCTBE.
Oo0yuarommiicsi MOJIy4UT BO3MOKHOCTD:
1) oBnazieTh METOIaMH PEUICHUS 3a]1a4 Ha BBIYMCIICHHS U I0KA3aTeIbCTBA: METOJIOM OT MPOTHBHOTO, METOJIOM MOI00US, METOIOM Tiepebopa
BapHaHTOB U METOJIOM F'€OMETPUUYECKHUX MECT TOUEK;
2) MprOOPECTH OIBIT IPUMEHEHHUS aaredpandeckKoro ¥ TPUrOHOMETPHYECKOTO anapara U UIei JBIKSHHUS IPH PEICHUN TeOMETPUYECKUX 3a/1ad;
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3) oBIaeTh TPAAUIMOHHON CXEMOIl pelIeHH s 3a1a4 Ha TOCTPOCHUE C IIOMOLIBIO [IMPKYJIS U JIMHEHKH: aHAJIN3, TOCTPOCHHUE, JT0Ka3aTeIbCTBO U
UCCIIEJOBAHMUE;

4) Hay4UTbCs PELIATh 331a4d Ha IOCTPOCHHE METOJIOM F€OMETPUIECKOT0 MECTa TOUEK M METOAOM IOI00HS;

5) nproOpecTH OIBIT UCCIICAOBAHMUS CBOMCTB INIAHUMETPHYCCKUX (DPUTYP C TOMOIIBIO KOMITBIOTEPHBIX TIPOTPAMM.

N3mepenne reoMeTpu4ecKuX BeJTUYMH

OOyyarommiicss HAy4YnTCA:

1) ucnosb30BaTh CBOMCTBA U3MEPEHUS JUIMH, IUIOLIAIeH U YIJIOB P PEIIEHUH 3a/1a4 Ha HaX0XI€HUE JUIMHBI OTPEe3Ka, IJIMHbBI OKPYKHOCTH, JJTHMHbI
IYT'H OKPY’KHOCTH, T'PaJyCHOIN MepHI yria;

2) BBIYUCIATH JUIMHBI JMHEHHBIX 3JIEMEHTOB (DUTYp U MX YIJIbl, UCIIONb3Ys (POPMYIIbI JUIMHBI OKPYKHOCTH U JUTMHBI TyT'H OKPY>KHOCTH, (POPMYJIbI
wionaaei puryp;

3) BBIYMCIATD IUIOIIAN TPEYTOJIBHUKOB, IPSIMOYTOJIbHUKOB, ApaJIJIeIOrPaMMOB, TPANeLMi, KPYTOB U CEKTOPOB;

4) BBIUUCIATH IJIMHY OKPYKHOCTH, JUTMHY AYTH OKPYKHOCTH;

5) peath 331244 Ha JI0Ka3aTEIbCTBO C UCIOIb30BaHUEM (OPMYII JJIMHBI OKPY>KHOCTH U JUIMHBI YT OKPYKHOCTH, (hopMyII mtoianen puryp;

6) pelaTh NPaKTUYECKUE 3aJaul, CBSI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUYECKUX BEJIMYMH (MCIOJIB3YS IPU HEOOXOIUMMOCTH CIIPABOYHUKU U
TEXHUYECKHUE CPE/ICTBA).

Oo0yuaromuiicst MOJIy4UT BO3MOKHOCTD:

1) BeIUMCHATH MIOIAAN QUTYpP, COCTABICHHBIX M3 JBYX HJIH 00Jice MPSIMOYTOJIbHUKOB, ApaLICIOrPAaMMOB, TPEYTOJIbHUKOB, KPyra H CEKTOpa;

2) BBIYUCIISTH TUIONIAIA MHOTOYTOJIBHUKOB, UCIIOJIb3Ysl OTHOIICHUS PABHOBEIMKOCTH M PABHOCOCTABJICHHOCTH;

3) npruoOpecTH OMBIT IPUMEHEHHS areOpandeckoro ¥ TPUrOHOMETPUIECKOTo arapaTa | Uei ABMKCHHUS MIPU PEIICHUH 3a/1a4 Ha BHIYUCIICHHE
IJTIOIIaZ€ MHOTOYTOJIbHUKOB.

6. HNudopmanus 06 ucnoassyemom YMK (ocobeHHOCTH cofepkaHUs U MIOCTPOCHHS)

Y4yeOnuk:

Peanuzanus npouecca 00yueHUs: OpUEHTHPOBAHA Ha NCIOIb30BAHNE Y4eOHO-MeTOANYeCKOIr0 KOMILJIeKCa 1101 pelakiueil

e Artanacsan JI.C., byry3oB B.®., Kagomies C.b. u ap. I'eomerpusi. 7-9 knaccel: YueOHUK 7151 00111€00pa30BaTeIbHBIX YUpeKIeHuH. M. :
[Ipocsemienne, 2018. PexomennoBano MunucrepctBoM o0pa3oBanus U Hayku Poccuiickoit denepannu, COOTBETCTBYET 0053aT€IbHOMY MUHUMYMY
COZIep>KaHusl OCHOBHOTO 001IIEro 0Opa3oBaHus IO MaTeMaTHKe.

e Maremaruka 9 xinacc. TecTbl 1151 IPOMEKYTOUHOU aTTecTauuu. YuebHo — meroandeckoe nocodue. [lon penakuueit FO.A.I'na3kos,
N.K.Bapmasckuit, M.A.I"anamBunu. U3a. «9x3amen — My». 2013r.

e H. ®.I'aBpunosa [Toypounsie pa3paboTku mo reomeTpuu K yueoHoMmy komruiekty JI.C.AtanacsH u ap. MockBa «BAKO» 2012

7. Nudopmanus o koaudecTBe y4eOHbIX 4aC0B, HA KOTOPbIE pacCYUTaHA pado4yasi NporpaMmMa (B COOTBETCTBHM € y4eOHBIM IJIAHOM,
ro0BbIM KaJICHIAPHBIM YU4eOHBbIM rpagukom)

Cornacho ¢enepanbHoMy 0a3ucHOMY yueOHOMY IUIaHY Ha U3y4eHHE TeOMETPUHU B 7 Kilacce OTBOAUTCS He MeHee 70 yacoB u3 pacuéra 2 4 B HEJEIIO.
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CornacHo ¢enepaibHOMy 0a3uCHOMY yueOHOMY IUIaHY Ha M3y4€HUE reOMeTpuu B 8 Kiacce oTBoAUTCs He MeHee 70 4acoB U3 pacuéra 2 4 B HEJIEINIO.
Cornacho (enepanbHoMy 0a3ucHOMY y4eOHOMY IUTaHy Ha U3YYE€HHE TeOMETpUH B 9 Kilacce OTBOIUTCS HE MeHee 68 yacoB U3 pacuéra 2 4 B HEJEIIO.
8. Buabl 1 popMbI NPOMEKYTOYHOI0, HUTOTOBOI'0 KOHTPOJISA, MATEPHAJIbI IJIsl HX NIPOBEACHUS

[TpomesxyTouHas aTTecTanus MPOBOAUTCS B POPME TECTOB, CAMOCTOSATEIBHBIX, IPOBEPOUYHBIX PadOT U Onuit-orpoc (mo 1—15 MUHYT) B KOHIIE
JIOTMYECKH 3aKOHYEHHBIX OJIOKOB yueOHOro marepuaia. Mitoropas arrectanus IpeIycMOTpPEHa B BUI€ KOHTPOJIbHOM paboThI.

CamocrosaTenbHble pabOThl UMEIOT 00y4arouHii Xxapakrep. [Ipu npoBeneHnn caMOCTOSTENFHON pabOThI IPEANOIaraeTcs UCIIOIb30BaHUE YUAIUMUCS
70001 cripaBo4YHOM uTeparypsl (yueOHUK, pabodas TeTpap). Kpurepun oneHku: «5» - 3a Bce 3aJjaHus, «3» - 3a JBE TPETU pabOTHI.

KonTtponbHbie paboThl HIMEIOT KOHTPOIUPYIOUIHIA XapakTep. Kputepuu oneHku: «5» - 3a Bce 3a1anus, «3» - 3a 1B€ TPETH pabOTHI.

OreHka «2» 32 KOHTPOJIbHYIO HJIM CAMOCTOSITEIIbHYIO PaOOThl CTABUTCS, €CIM paboTa BBIIIOJHEHA HEBEPHO, C IPYObIMU OIIMOKaMHU, 32 HE3HAHUE
TEOPUH.

TecTbl HOCAT KOHTPOIUPYIOLIMHA XapaKTep, 3a/laHus OXBATHIBAIOT JIMIIbL OCHOBHOW MaTepual yueOHuka. Kpurepun oeHku: «5» - 3a Bce BEpHO
BBINIOJTHEHHBIE 3aJJaHusl, «3» - 3a IBE€ TPETU 3aJaHUsl.

9. IInanupyemMblii ypoBeHb OATOTOBKH BbINYCKHHKOB HA KOHEll y4e0HOI0 roia B COOTBETCTBHH € TPEOOBAHUSIMU YCTAHOBJICHHBIMHU
®dI'OC, obpa3oBaTe/ibHON MPOrpaMmMoil MKOJbI, TpedoBanusamMu OI'I u EI'D

N3yuenue reometpun B 7-9 Kiacce 1a€T BO3MOKHOCTh O0YYarOIUMCS JOCTUYb CIEAYIOUINX Pe3yJIbTaTOB Pa3BUTHUA:

B HanpaB/ieHUM JTUYHOCTHOTO PA3BUTHA:

e YMeHue SICHO, TOYHO, TPaMOTHO M3J1araTh CBOM MBICIU B YCTHOM U MUCbMEHHON PEeUH, IOHUMATh CMBICII ITOCTABJIEHHOW 3a/1a4H, BBICTPauBaTh
apryMeHTal1I0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDBI;

e KpUTUYHOCTH MBINUIEHHS, yMEHHE PACIIO3HABATDH JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSI, OTJINYATh TUIOTE3Y OT (aKTa;

e [IpencraBiieHne U MaTeMaTHYECKOM HayKe Kak cpepe 4eIoBeuecKou eaTeTbHOCTH, 00 ATanax ee pa3BUTHs, O €€ 3HAUMMOCTH JIJIsl pa3BUTHUS
LMBUJIN3ALUY;

e [IpencraBneHune o MaTeMaTHYECKOI HayKe Kak cepe yenoBeueckoi AeaTeNbHOCTH, 00 Tanax ee pa3BUTHsA, O €€ 3HAYMMOCTH I Pa3BUTHUS
LMBUIIN3ALUY;

e KpeaTuBHOCTb MBIIUIECHUS, THULIMATUBA, HAXOAYMBOCTb, aKTUBHOCTb IIPH PELIEHUH MATEMAaTUYECKUX 33]1a4;

e VYMeHMe KOHTPOJIMPOBATh MPOIIECC U Pe3yIbTaT yu4eOHOW MaTeMaTHUECKON AeITeIbHOCTH;

e CnocoOGHOCTb K SMOLIMOHATBHOMY BOCIPUATHIO MATEMaTHUECKUX 00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHIA;

B MeTanpeaMeTHOM HanpaBJICHUH:

e VYMeHHe BUJIETh MAaTEMAaTUYECKYIO 331a4y B KOHTEKCTE MTPOOJIEMHOI CUTYyallK B IPYTUX AUCHUILIMHAX, B OKPYKatollel )KU3HU;

e VYMeHHE HaXOJUTh B Pa3IMYHBIX HCTOUHUKAX UHPOPMAIINIO, HEOOXOAUMYIO AJIs PEeIIEHUS] MaTeMaTHUYeCKUX MPo0sieM, U IPECTaBIATh €€ B
MOHATHON (opMe; TPUHUMATh PEUICHHE B YCIOBUSAX HETOIHON U U30BITOYHOM, TOUHOW U BEPOATHOCTHOM MH(OpMAIINH;

e YMeHHe TOHUMATh U UCIIOJIb30BaTh MaTEMAaTUYECKHE CPECTBA HAIJISIIHOCTH (rpaduKu, TuarpaMMbl, TaOJIHIIbI, CXEMBI U JIp.) AJIS MIUTIOCTPALIUH,
MHTEpIIpEeTalH, apryMEHTALIUN;



e VYMEHHE BBIIBUTATH THIOTE3bI IIPH PEIICHUH YYCOHBIX 33]1a4 ¥ IOHUMATh HEOOXOIUMOCTh UX IMPOBEPKU;

e VYMeHHE NPUMEHATh HHIYKTUBHBIC U JCTYKTHBHBIC CIIOCOOBI PaCCyKICHUN, BUJIETh Pa3IMYHbIC CTPATETHH PEIICHUS 3a]1a4;

e [loHMMaHKE CYIIHOCTU AITOPUTMUYECKUX MPEANUCAHUN U YMEHUE JEHCTBOBATh B COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM;

e VYMEHHE CaMOCTOSITEIIPHO CTAaBUTh IICJIA, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI JIJIsl PEIICHUs YICOHBIX MAaTEMAaTHUCCKUX MTPOOIIEM;

e VYMeHHue IUIaHUPOBaTh U OCYILIECTBIATD JIEITEIbHOCTD, HAIPABJICHHYIO HA PEILICHHUE 3aJ1ad UCCIIEI0BATEIILCKOIO XapaKTepa;

e limeTh nmepBOHAYATBHBIC IPECTABICHUS 00 UIESX U O METO/IaX MATEeMAaTUKH KaK 00 YHUBEPCAILHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE

MOJICTIMPOBAHHUS SIBJICHUI U ITPOLIECCOB;

B npeaMeTHOM HANPaBJIEHUU:

e [lonp30BaThCS TEOMETPUUECKHUM SI3BIKOM JJISl ONMCAHUS TPEAMETOB OKPYKAOIIETO0 MUPA;

Pacrio3naBathk reomeTpudeckue GUTYpHI, pa3iuivaTh UX B3aUMHOE PACIIONIOKCHIE,

N300paxaTh reoMeTpuiecKie (GUryphl; BHITOIHATH YSPTEKH IO YCIOBUIO 33/1a49H; OCYIIECTBIIATH MpeoOpa3oBaHus PUTYp;

Pacno3naBath Ha yepTexkax, MOJEISIX U B OKPY)KAIOIIEH 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TeJla, N300pakaTh UX;

B npocreitmmx ciry4yasix CTpOUTh CEUYECHHS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEIT,

e [IpoBoauTh onepaluu HajJ BEKTOPAMHU, BBIYUCIIATH JJIMHY M KOOPJAUHATHI BEKTOPA, YTOJ MEX/1y BEKTOPaMU;

¢ BpIUKCIATH 3HAUCHUS TEOMETPUUYECKUX BEJIMYUH (IJIMH, YTIIOB, IIIOMIaeH, 00bEMOB); B TOM YHcCIe: A yriaoB oT 0 1o 180° ONpPEeACIISITh 3HAUCHUS

TPUTOHOMETPUYECKHUX (YHKIIHH 10 3aJaHHBIM 3HAYCHUSM YTJIOB; HAXOJUTh 3HAYCHHs] TPUTOHOMETPHUECKUX (YHKIIUH 10 3HAYEHUIO OJHON U3 HUX,

HaxXOJIUTh CTOPOHBI, YTJIBI U BEIYUCIATD IIOMIAIA TPEYTOJIbHUKOB, JNIMHBI JIOMAHBIX, IyT, OKPY>KHOCTH, TUTONIACi OCHOBHBIX T€OMETPHUECKUX PUTyp,

COCTaBJICHHBIX U3 HUX;

e Pemate reoMeTpruyecKue 3a1a4u, OMUPASICh HA N3yUYECHHBIE CBONCTBA (DUTYP U OTHOIICHUM MEXTy HUMH, IIPUMEHSIS JIOTIOTHUTENIbHBIE TTIOCTPOEHUS

anredpandecKuil U TPUrOHOMETPUUYECKU armapar, IpaBuia CAMMETPHH;

e [IpoBoaUTH JOKa3aTENbHBIE PACCYXKACHUS MPHU PEIICHUH 33]1a4, UCTIONB3Ysl U3BECTHBIE TEOPEMbI, 0OHAPYKUBAsI BO3ZMOKHOCTH JIJISI KX

HCIIOIb30BaHUS,

e Pemarp nmpocreimre MIaHUMETPUIECKUE 3a/1a4H;

e lcnonp30BaTh NMpuOOpPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUYECKOU JIEATETLHOCTH U TTOBCEAHEBHOM JKM3HU JJISI: ONUCAHMS peaTbHBIX CUTYyaI[ui Ha

SI3BIKE TEOMETPHH; PACYETOB, BKIIOYAIOIINX MPOCTEHUIIINE TPUTOHOMETPUIECKUE POPMYIIBI; PEIICHUs TEOMETPUUECKUX 3a7a4 C UCIIOIb30BAHHEM

TPUTOHOMETPHUH; PEIICHUS MPAKTHYECKUX 3a7a4, CBSI3aHHBIX C HAXOXK/ICHUEM I€OMETPUUECKUX BEIMYUH (MCIIONIB3Ys TIPU HEOOXOIUMOCTH

CIPAaBOYHHUKHU M TEXHUYECKHUE CPEJICTBA);TIOCTPOCHUI T€OMETPUIECKUMHU HHCTPYMEHTaMU (JIMHEHKa, YTOIbHUK, [TUPKYIb, TPAHCIIOPTHUD).
Conep:kanue y4eOHOro npeamera

7 kJ1acc
1. HauanbHble reomerpuyeckue csegenus (12 yacon)



[Ipocreiimue reomerpuueckue GUrypsl: mpsimasi, TOUKa, OTPE30K, J1y4, yroi. [lonstue paBeHcTBa reomerpuueckux ¢puryp. CpaBHeHHE OTPE3KOB U
yrioB. 3Mepenue oTpe3koB, AnMHa oTpe3ka. M3amepenue yrios, rpagycHas Mepa yriaa. CMEXHbIE U BEpTUKAIbHBIE YIUIbI, UX CBOMCTBA.
[lepnenukynsipHbIE MIPSMBIE.

OcHoBHasl 11eJ1b — CUCTEMAaTU3UPOBATh 3HAHUS YUAIIUXCsl O IPOCTEHIIINX T€OMETPUIECKUX (PUTYpax M UX CBOMCTBAX; BBECTH IMOHSITHE PABEHCTBA
¢buryp.

B naHHOI TeMe BBOAATCS OCHOBHBIE T€OMETPUYECKHE TIOHATHS U CBOWCTBA MPOCTEHIIINX T€OMETPUUYECKUX (DUTYp Ha OCHOBE HATJISIIHBIX
MpeJICTaBICHUM yJanuxcs myreM 00001eHusl O4eBUIHBIX HIIM M3BECTHBIX U3 Kypca MaTeMaTuku 1-6 kinaccoB reomerpudeckux (axrtos. [lonstue
aKCHMOMBI Ha HaYaJIbHOM 3Tare 0Oy4eHUs! He BBOJUTCS, U CAMU aKCUOMBI HE (POPMYIIMPYIOTCS B SBHOM BHJie. HeoOX0aMMbIe NCXOIHBIE TTOJIOKEHUS, Ha
OCHOBE KOTOPBIX M3y4alOTCsl CBOMCTBA reOMETpHUECKUX (UTYp, TPUBOATCS B OnucaTebHON ¢popme. [IpuHIMIHAIBHEIM MOMEHTOM JaHHOW TEMBI
SIBIISICTCS BBEJICHHUE TIOHATHS PAaBEHCTBA TE€OMETPHUYECKIX (DUTYp Ha OCHOBE HATIISTHOTO TOHATHS HAOKeHUs. OnpeaeieHHOe BHUMaHUE TOJDKHO
YAEIATHCS MPAKTUYECKUM MPUIIOKEHUSAM F€OMETPUUECKHUX MTOHSATUH.

2. Tpeyroabuuku (19 yacos)

Tpeyronbuuk. [Ipu3Haku paBeHCTBa TPEYrodbHUKOB. [leprnieHaAuKysp K npsiMoil. Meauanbl, OUCCEKTPHUCH M BBICOTHI TPEYTOJIbHUKA.
PaBHOOEIpeHHBIN TPEYTOJIbLHUK U €r0 CBOMCTBA. 3a/1a4M Ha IOCTPOEHUE C TIOMOIIbIO LIUPKYIIS U TMHEUKH.

OcHOBHasl 11€JIb — BBECTH IOHSATUE TEOPEMBI; BRIPAOOTaTh YMEHUE JI0Ka3bIBaTh PABEHCTBO TPEYTOJIBHUKOB C TOMOIIBIO N3yUYE€HHBIX TPU3HAKOB;
BBECTH HOBBIM KJIACC 3a/1a4 — HA ITIOCTPOEHHUE € MTOMOIIBIO UPKYJI U TUHEHKHU.

[Tpu3Haku paBeHCTBA TPEYTOJILHUKOB SBIISIOTCS OCHOBHBIM pabOUYMM armapaToM BCEro Kypca reomeTpuu. JlokazaTenbCTBO O0ONbIIEeH YacTu TeopeM
Kypca U TakXe pelieHre MHOTUX 33/1a4 MPUBOAUTCSA IO CIAEAYIOUIEH cXeMe: IOUCK PaBHBIX TPEYTrOJIbHUKOB — O0OOCHOBAaHUE UX PABEHCTBA C
IIOMOILIBIO KAKOT0-TO ITPU3HAKA — CJIECACTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB. [IpuMeHEeHNE IPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB IIPU
pEeLIeHUH 3a/]1a4 1aeT BO3MOKHOCTD ITOCTENIEHHO HAKAIUIMBATh OIBIT IIPOBEACHMS T0KA3aTEIbHBIX paccyxaeHui. Ha HauabHOM dTane u3y4eHus u
NPUMEHEHMs IPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB 11€71€CO000pa3HO NCIOIB30BATh 3374l C TOTOBBIMH YEPTEKaAMH.

3. IMTapasuienbublie npsimblie (12 yacos)

[Ipu3Haky napauIeaIbHOCTH NPSIMBIX. AKCHOMA MapajlienbHbIX NPsAMBIX. CBONCTBA MapaJlIENbHBIX MPSIMBIX.

OcHOBHasl 11€JIb — BBECTH OJHO U3 BAKHEHIINX MOHATUI — MOHATHE MapaIeNbHbIX MPSAMBIX; AaTh IEPBOE MpECTaBIeHNE 00 akcuoMax 1
AKCMOMAaTHYECKOM METOJZIE B TEOMETPHUU; BBECTH AKCUOMY IapaJlICIbHbIX NIPSAMBIX.

[Ipu3Haky u cBOMCTBA MapajuIeNbHBIX IPSIMbIX, CBA3aHHbBIE C YTJIaMHU, 00pa30BaHHBIMU NPH MEPECEUECHUN ABYX MPSAMBIX CeKyllel (HaKpecT
JeXKAUUMU, OAHOCTOPOHHUMH, COOTBETCTBEHHBIMH ), ITUPOKO HCIIOIB3YIOTCS B JallbHEHIIIEM MPU U3YYEHUN YEThIPEXYTrOJbHUKOB, TOJOOHBIX
TPEYroJIbHUKOB, IIPU PELIEHUN 3a/1a4, 4 TAKXKE B KypCe CTEPEOMETPUH.

4. CoOTHOILIEHUS MeKAY CTOPOHAMH M yIJIaMu TpeyroibHuka (18 yacoB)

Cymma yriioB TpeyrosibHuKa. COOTHOLIEHHE MEX Y CTOPOHAMU M YIJIaMu TpeyroyibHuKa. HepaBeHcTBO TpeyronbHuka. [IpsMoyroiasHble
TPEYTrOJIbHUKH, UX CBOMCTBA U IPU3HAKK PAaBEHCTBA. PaccTosiHME OT TOUKM 10 psAMOM. PaccTosiHMe Mex 1y mapajuiebHbIMU NpsAMbIMU. [TocTpoenue
TPEYroJIbHUKA 10 TPEM DIIEMEHTaM.



B nanHOl TemMe T0Ka3bIBAETCs OJHA U3 BA)KHEUIIUX TEOPEM I'€OMETPUU — TEOPEMA O CyMME YIJIOB TpeyroibHuKa. OHa M03BOJISET JaTh
KJIaCCU(UKALIUIO TPEYTOJIBHUKOB IO YriIaM(OCTPOYTOJIbHBIN, IPSMOYTOJIbHBIN, TYTIOYTOJIBHBIN), @ TAK)KE YCTAHOBUTH HEKOTOPbIE CBOMCTBA
IIPU3HAKN PABEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

ITonsiTHE paccTOSHUSA MEX]y NTapaJlJIeIbHBIMU NPSMBIMHM BBOJUTCSI HA OCHOBE JJOKa3aHHOM IIPEIBAPUTEIILHO TEOPEMBI O TOM, YTO BCE TOUKHU KaX 101
U3 JBYX NIapaJUICIbHBIX MPSAMBIX PABHOYAAIEHBI OT IPYrOM NPAMOM. DTO MOHATHE UIPAET BaXKHYIO POJIb, B YaCTHOCTH MCIIOJIB3YETCS B 3a/la4ax Ha
IIOCTPOCHHUE.

ITpu pemennn 3aaa4 Ha IOCTPOEHUE B 7 KJIacce CIeNyeT OrPaHUYUTHCS TOJIBKO BBIIIOJHEHUEM M OMMCAHUEM ITOCTPOSHHSI HCKOMOM Gurypsl. B
OTJENbHBIX CIyYasX MOXKHO IIPOBECTH YCTHO aHAJIU3 U JOKA3aTEeIbCTBO, a 3JIEMEHTbI UCCIIEJOBAHUSI IOJKHBI IPUCYTCTBOBATH JIUILIb TOT/A, KOI/1a 3TO
OrOBOPEHO YCIOBUEM 3a7a4u.

5. IMoBTopenue. Pemenne 3anxay (7 yacos)

8 knace

IToBTOpeHue kypca reomerpum 7 kijiacca (2 yaca)

I'naBa 5.Yersipexyroabuuku (14 yacos)

MHOroyroiabHHK, BBIITYKJIbIH MHOTOYTOJIbHUK, YEThIpeXyroiabHuK. [lapamienorpamm, ero cBoiictsa u npusHaku. Tpanenus. [IpsmoyroiasHuk, pomo,
KBaJpaT, ux cBoicrea. OceBast U LIEHTPAJIbHAsI CUMMETPHUU.

Lenb: u3yunth HanboJiee BaXKHbIE BUAbI YETHIPEXYTOJbHUKOB — MapajuIeIorpaMM, IPsIMOYTOJIbHUK, poMO, KBaJpat, Tpaneuuio; 1aTh NpeACTaBIeHUE
0 ¢urypax, o01aJaroInX OCEBON MM LIEHTPAIbHOM CUMMETPHEH.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIAHHOM TEMBI U PEILIEHUsI MHOTUX 3a/1a4 MPOBOJISATCS C MOMOILBIO IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB,
[I03TOMY II0JIE3HO X NOBTOPHUTH, B HAYAJIE U3YUEHUS TEMBI.

OceBas 1 LIEHTpaJIbHasi CAMMETPUHN BBOJSTCS HE KaK MpeoOpa3zoBaHHe IJIOCKOCTH, a KaK CBOMCTBA FreOMETPUUECKUX (PUTYP, B YACTHOCTH
YETBIPEXYTOJBHUKOB. PacCMOTpeHNe 3TUX MOHATUM KaK JABMKEHUH IUNIOCKOCTH COCTOMTCS B 9 Kilacce.

I'nasa 6.I1l1omans (14 yacos)

[TonsaTHe miomaau MHOTOyroibHUKa. [lnomanu npsMoyroyibHuKa, MapajuiejorpaMmma, TpeyrojibHuka, Tpaneuu. Teopema IIudaropa.

[ens: pactmpuTh U yrayoOUTh MOTy4E€HHBIE B S—6 KJlaccax MpeCcTaBIeHUs 00ydaronuxcsi 00 U3MEPEHUH U BBIYUCIICHUH TUIOIIA/ICH; BHIBECTH
(dbopMmyIbl mIoIaeit NpsMOYroibHUKA, apajieIorpaMMa, TpEYrojdbHHUKA, TPAelluy; J0Ka3aTh OHY U3 IJIaBHBIX TEOPEM I'€OMETPUN — TEOpEMY
[Mudaropa.

BriBon hopmyit 1yt BBIYUCIIEHUS TUIOUIaiel IPSIMOYTOJIbHUKA, TTapajuIesIorpaMMa, TPEeyToJIbHUKA, TParellii OCHOBBIBAETCS Ha IBYX OCHOBHBIX
CBOMCTBAX IUIOIIAIeH, KOTOPbIE MPUHUMAIOTCS UCXO/Is U3 HATIATHBIX MTPECTaBICHUM, a TaKXkKe Ha opMyJie TUIOIAAN KBapaTa, 000CHOBaHHE
KOTOpOI1 He ABISETCS 00513aTeNbHBIM JJIs1 00yJaOIUXCSl.

HetpaauumoHHoi /U1 MIKOJIBHOTO Kypca SBIISIETCs TeopeMa 00 OTHOIIEHUH IIJIOIA el TPeYroJbHUKOB, UMEIOIINX 110 paBHOMY yriry. OHa MO3BOJISET
B JJaJIbHENIIIEM J1aTh MPOCTOE J10Ka3aTeIbCTBO MPU3HAKOB MOI00US TPEYTOJIbHUKOB. B 3TOM COCTOUT 0JTHO U3 MPEUMYILIECTB, 00YCIOBIEHHBIX paHHUM



BBEJICHUEM MOHATHUSA Tuiomaau. JlokasarenbcTBo TeopeMsl [Iudaropa ocHoBbIBaeTCs Ha CBOMCTBAxX IUIONIaAeH U popMyax Juis IJIOMaAei KBaapara u
npsIMOYTOJIbHHKA. J[oKa3bIBaeTCs Takke Teopema, oopatHas reopeme [Tudaropa.

I'naBa7. IlogoOHbIe TPpeyrojbHuku (1949acoB)

[Tono6ubIe Tpeyronpuuku. [Ipu3Haku nomo0us TpeyroibHUKOB. [IpuMeHeHre o100Ms K I0Ka3aTeIbCTBY TEOPEM H pelieHuo 3a1a4. CHHYC, KOCUHYC
Y TAHT'€HC OCTPOro YIJa MPSAMOYTOJIbHOTO TPEYTOJbHHUKA.

[{enb: BBECTH MOHATHE MOJOOHBIX TPEYTrOJILHUKOB; PACCMOTPETh MMPU3HAKU MTOI00US TPEYTOIBHIUKOB M UX TIPUMEHEHUS; CeTaTh MEPBLI 1ar B
OCBOCHMH YYaIIMMHUCS TPUTOHOMETPUYECKOTO anmnapara reOMETPUH.

Omnpenenenue Mog0OHBIX TPEYTOJIHHUKOB JJAETCS HE HA OCHOBE MPeoOpa3oBaHus M0100Hs, a Yepe3 PaBEHCTBO YIJIOB M MPOMOPIMOHATIEHOCTh
CXOJICTBEHHBIX CTOPOH.

[IpusHaky mogo0ust TPEYroJbHUKOB JOKA3bIBAIOTCS C MOMOIIIBIO TEOPEMbI 00 OTHOIICHHUH ILIOMIA/IEH TPEYTOJIbHUKOB, UMEIOIIUX 110 PABHOMY YTIIy.
Ha ocHoBe npu3HakoB mogo0us 10Ka3bIBaETCS TEOPEMa O CPEAHEH TMHUH TPEYTOJIbHUKA, YTBEPKICHUE O TOUKE MEPEeCeUeHHs] MeIMaH TPEyroJlbHUKA,
a TaKXe JBa YTBEP>KIEHHUS O IPOIMOPIIMOHATBHBIX OTPE3KaxX B MPSMOYTOJIBHOM TpEYyrojibHUKE. JlaeTcs mpeacTaBieHHE O METOMAE Moao0us B
3a/1a4ax Ha MOCTPOCHHUE.

B 3akntoueHne TeMbl BBOIATCS AJIEMEHTHI TPUTOHOMETPUU — CUHYC, KOCUHYC U TAHT'€HC OCTPOI0 yIJjia IPsIMOYTOJIBHOIO TPEYrOJIbHUKA.

I'nasa 8. OkpyxHocTb (17 4acoB)

B3anMHOe pacnionokeHue npsaMon u OKpykHOCTH. KacarenbHas K OKpY>KHOCTH, €€ CBOMCTBO U IIPU3HAK. L|eHTpabHbIE U BIIMCAHHBIE YIUIBL. YeThIpe
3aMeyaTesbHbIE TOUKH TPEYroibHUKA. BrycanHas u onucaHHasi OKPYXHOCTH.

ens: pactmpuTh cBeICHHS 00 OKPYKHOCTH, MOTYyYEHHBIE YUAIIUMUCS B 7 KJIacCe; U3YUUTh HOBBIE (DAKThI, CBI3aHHBIEC C OKPYKHOCTHIO; ITO3HAKOMHUTH
00y4arouXcsi ¢ YeTHIPbMsI 3aMeuaTeIbHBIMU TOYKAMHU TPEYTOJIbHUKA.

B nanHo# TeMe BBOAUTCA MHOTO HOBBIX MOHSATHM M paCCMaTPUBAECTCS MHOT'O YTBEPKICHUM, CBI3AHHBIX C OKPYKHOCTBIO. JIJIsI ©X YCBOCHUS CIEAYET
yIEIUTh OOJBIIIOC BHUMAHUE PEIICHHIO 3a/1a4.

YTBepkKACHUS O TOUKE MIEpeceUeHUs] OUCCEKTPHUC TPEYTOIbHUKA U TOUKE TIEPECEUCHUS CEPEIUHHBIX MEPIIEHIUKYIISIPOB K CTOPOHAM TPEYTrOJbHUKA
BBIBOJIATCS KaK CIEACTBHS U3 TEOPEM O CBOMCTBAX OMCCEKTPHCHI YIJia U CEPETUHHOTO MEePIEeHINKYNIIpa K oTpe3ky. Teopema o Touke nepeceyeHust
BBICOT TPEYTOJIbHUKA (MU UX MPOJOHKEHUI) I0Ka3bIBACTCS C TIOMOIIBI0 YTBEPKIACHHS O TOUKE TIEPECEUCHUS CEPEUHHBIX MEePIIEHIUKYIISIPOB.
Hapsiny ¢ TeopeMaMu 00 OKpYKHOCTSIX, BIMCAHHOW B TPEYTOJIBLHUK U OMKUCAHHOM OKOJIO HETO, PACCMAaTPUBAIOTCSI CBOMCTBO CTOPOH OMHCAHHOTO
YEThIPEXYrOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YE€THIPEX YT OJbHUKA.

9. [ToBTOpenue. Pemenue 3axay. (3 yaca)

Lens: [ToBTOpeHue, 0000IIeHNE U CUCTeMATH3AIMs 3HAHHI, YMEHUN U HAaBBIKOB 32 KypC T€OMETPHUH 8 Kiacca.

9 kJ1acc
1. IToBTOpenue kypca 8 kiacca (4 yaca)
2. BexTopbl. Metoa koopaunar (19 yacoB)
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ITonsatue BekTopa. AOCOIOTHAs BEJIMUMHA U HalpaBlieHHe BeKTopa. PaBeHCTBO BekTOpoB. CI0’KEHHME U BBIYUTAHHE BEKTOPOB. Y MHOXKEHUE BEKTOPOB.
YMHOxkeHUE BeKTopa Ha yncio. KosmmHeapHble BEKTOpBI. PasnoskeHne BEKTOpa 110 KOOpAUHATHEIM BekTopaM. KoopauHatel Bexkropa. [Ipocreitmme
3a/la4¥ B KOOpJIMUHATaX. Y PaBHEHUE OKPY>KHOCTH U IPSAMOIA.

OcHoOBHas 11€JIb — HAaYYHUTh YUYaIIUXCS BBIMNOJHATH JEHCTBUS HaJ BEKTOPaMU KaK HallpaBJIEHHBIMU OTPE3KaMM, UTO BaXKHO JJIsl IPUMEHEHHUS
BEKTOPOB B (PU3UKE; IO3HAKOMUTD C UCIOJb30BAHUEM BEKTOPOB U METOAA KOOPAUHAT IIPU PELICHUH F€OMETPUUYECKHX 3a/au.

BexTop onpenensiercs Kak HallpaBJICHHBIA OTPE30K M JACHCTBUS HAJl BEKTOPAMHU BBOJSATCS TaK, KaK 3TO MPUHATO B (PU3HUKE, T. €. KaK ICUCTBHUS C
HalpaBJIeHHbIMU OTpe3kaMU. OCHOBHOE BHUMAaHUE JIOJI’KHO OBbITh YJI€JIEHO BIPAOOTKE YMEHUH BBINOJIHATH Oll€palliy HaJl BEKTOPaMHU
(ckJagpIBaTh BEKTOPHI MO MPaBUiIaM TPEYroibHUKA U NapajulesiorpaMma, CTPOUTh BEKTOP, PaBHBIM PA3HOCTHU JBYX JAaHHBIX BEKTOPOB, a TAKKe
BEKTOD, PaBHBIM MPOU3BECHUIO JAHHOI'O BEKTOpa Ha JJaHHOE 4ncio). Ha npumepax noka3bIBaeTcs, Kak BEKTOPBI MOT'YT IPUMEHSATHCS K PEIIEHUIO
reoOMeTpUYECKUX 3ajad. JleMoHcTpupyeTcs 3 (HEeKTUBHOCTh IPUMEHEHUS (GOPMYII Il KOOPJIMHAT CEPEUHBI OTPE3KA, PACCTOSHUS MEXY ABYMS
TOYKaMH, YPAaBHEHHH OKPY>KHOCTH U MPSAMOI B KOHKPETHBIX T€OMETPUUECKHX 33/1a4ax, TEM CaMbIM JlaeTcs MpeicTaBiIeHre 00 n3y4eHUU
reOMETPUYECKUX PUTYP C TTOMOIIBIO METOJIOB aJITreOpHl.

2. CooTHOIIEHUSI MeKY CTOPOHAMH U YIJIaMH TPeyrojbHuka. CkajsipHoe npou3BeaeHne BeKTopoB (14 yacoB)

CuHyc, KOCUHYC U TaHTeHC yriia. TeopeMbl CHHYCOB M KOCUHYCOB. Perienne TpeyroiabHIUKOB. COOTHOLICHHS MEKIY CTOPOHAMHU U yrIIaMu
TpeyroiapHuKa. CKalsipHOE TIPOU3BEICHUE BEKTOPOB M €T0 IPUMEHEHHE B TCOMETPUUYCSCKUX 3a/1a4ax.

OcHoBHas 11eJIb — Pa3BUTh YMEHHUE yYaIIUXCS MPUMEHSATh TPUTOHOMETPUUECKUI anmapar Mpy pelieHrnH TeOMeTPUIECKHUX 3a/1a4.

Cunyc u kocunyc iro6oro yria ot 0° 1o 180° BBOASTCS ¢ TOMOIIBIO €AMHUYHON MOJTYOKPYKHOCTH, JJOKA3bIBAIOTCS TEOPEMBI CHHYCOB M KOCUHYCOB
Y BBIBOAMTCS €llle oJHa GopMyIia MIomaay TpeyroJbHrKa (TI0JIOBUHA TPOU3BEACHUS BYX CTOPOH Ha CHHYC yIjia MEeXAy HUMH). DTOT anmapar
MPUMEHSIETCS K PEIICHUIO TPEYTroJIbHUKOB. CKaISIpHOE MPOU3BEICHHE BEKTOPOB BBOAUTCS Kak B (M3UKe (IPOU3BEICHNE UTHH BEKTOPOB Ha
KOCHHYC yTila M@Ky HUMH). PaccMaTpuBarOTCsl CBOMCTBA CKaIspPHOTO MPOU3BECHUS U €T0 IPUMEHE HUE TIPU PEIICHUN F'eOMETPUUECKHUX 3ajay.
OcCHOBHOE BHUMAaHUE CJICAYET yICTUTh BEIPA0OTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPHUTOHOMETPUUYECKOTO armapara npu perneHun
reOMeTPUYECKHUX 3a]ay.

3. JlinHA OKPYKHOCTH M IJIomAaAb Kpyra (12 yacoB)

[IpaBuibHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH: OMTMCaHHAs OKOJIO MPABHJILHOTO MHOTOYTOJILHUKA U BIIMCaHHAas B Hero. [locTpoeHne nmpaBuIbHBIX
MHOTOYTOJBHUKOB. J[JTMHA OKPY>KHOCTH ¥ TUIOIIAIh KpyTa.

OcHOBHas 1eJIb — PACIIUPUTH 3HAHUE YYAIIUXCS O MHOTOYTOJBHUKAX; PACCMOTPETh MOHITHUS JUTUHBI OKPYKHOCTH U ILIOIIAAN KPyra u
GbOopMYIBI IS UX BBHIYUCICHUS.

B Hauane TeMbl J1aeTcs onpeaesieHne NPaBJIbHOTO MHOTOYTOJIBHUKA U PACCMATPHUBAIOTCS TEOPEMBI 00 OKPYIKHOCTSIX, OTTMCAHHOU
OKOJIO MPaBUIILHOTO MHOTOYTOJIbHUKA U BOUCAHHOUW B Hero. C MOMOIIBI0 OMMCAHHOW OKPY>KHOCTH PEMIAlOTCs 3aJa49d O IIOCTPOSCHUU
MPaBWIILHOTO MIECTUYTOJIbHUKA Y MTPABMIJILHOTO N-YTOJILHUKA, €CJTH JJaH MPAaBUIBHBIN N-yTOJBHUK. @OPMYITbI, BEIpAXKAIOIIAE CTOPOHY
MPaBUIIFHOI'O MHOTOYTOJIBHUKA U PaJINyC BIUCAHHOUW B HETO OKPY>KHOCTH Yepe3 paJlyC OMHMCAHHON OKPY>KHOCTU, UCHOJIB3YIOTCS TIPU
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BbIBOJIe (DOPMYJI JJIMHBI OKPY>KHOCTH U TUIOIIAAu Kpyra. BeIBoOI onmupaeTcsi Ha MHTYUTHBHOE TIPEJICTABIICHUE O TIpeaesie: Ipu
HEOTPAaHUYEHHOM YBEJIUYECHUH YHCJIA CTOPOH MPABUIBHOIO MHOTOYTOJIbHUKA, BITMCAHHOTO B OKPY>KHOCTb, €r0 MIEPUMETP CTPEMUTCS K
JIIMHE TOU OKPY>KHOCTH, a TUIONIA/Ib — K MJIOIIAJIM KPyTra, OrPAaHUYECHHOT'O OKPYKHOCTBIO.

4, JBu:xenne (7 yacoB)

OTtobpaxenue miockoct Ha ce0s1. [Tonstue nmxenus. OceBas v IEHTpaidbHas cuMMmeTpus. [lapamiensHbIi IepeHoc U MoBopoT. Hamoxenus u
JIBHIKCHHUS.

OcHOBHas 1I€JIb — MNO3HAKOMUTH YUAIIUXCS C MMOHSATUEM JBHXKCHUS U €r0 CBOMCTBaAaMH, C OCHOBHBIMU BHUJIaMU JIBUKCHHUH, CO
B3aMMOOTHOINCHUSIMH HAJTOKCHUM U IBUKCHUM.

JIBU>KEeHHE TIIOCKOCTH BBOJAUTCS KaK OTOOpaYKEHHE MIOCKOCTH Ha celsl, COXpaHSIOIIee paccTOSHUE Mex Ay Toukamu. [Ipu
paccMOTPEHHUH BUAOB JIBUKCHU OCHOBHOE BHUMAaHHE YJICIISICTCS IIOCTPOCHUIO 00Pa30B TOYCK, MPSIMBIX, OTPE3KOB,
TPEYTOJBbHUKOB MPHU OCEBOU U LIEHTPAJIbHON CUMMETPHUSX, MTapallIeIbHOM HepeHoce, mopopore. Ha sdpdekTHhIx npumepax
MOKa3bIBAETCS MPUMEHEHHUE ABWKCHUHN ITPU PEHICHUU I'eOMETPUUYECKUX 3a7au. [loHssTHE HAJIOKEHUsI OTHOCUTCS B JAHHOM Kypce K
YHUCIIy OCHOBHBIX MOHATHUH. JlOKa3bIBa€TCs, YTO MOHSITHS HATOKCHUS U ABUXKEHUS SIBIISIIOTCS DKBUBAJICHTHBIMU: JTI000€ HAJIOKEHHUE
SIBJISICTCSL JIBUKSHUEM TUIOCKOCTH B 00OpaTHO. M3ydeHue nokazarelibCTBa HE SBIISIETCS 00si3aTeIIbHBIM, OJJHAKO CIIEAYET PAaCCMOTPETh
CBSI3b IOHSATHUN HAJIOKCHUS U NBHKCHMUSA.

5. IoBTopenue (10 yacos)

Pemrenve nnaHuMeTpuyecKux 3aaad.
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