rocy1apcTBeHHoe 010/zKeTHOe 0011eo0pa3oBaTeibHOe yupexaenne Camapckoii o0J1actu
cpeaHsisi 001eo0pa3oBaTebHasi HIKOJIAa HMEHH MOJHOr0 kaBajiepa opaeHa Ciaasbl [lerpa BacuaseBnua KpaBuosa
c. CTaponoxBuCTHEBO MYHHIUNIAABHOr0 paiiona IloxBuctHeBckuit Camapckoii 001acTu
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IMosicHuTeIbHAS 3aNUCKA
CraTtyc nporpammsl
Hacrosimas paboyast mporpaMma pa3zpaboTaHa Ha OCHOBE CIIEIYIOIUX HOPMAaTHBHO-IIPABOBBIX JTIOKYMEHTOB:

1. ®enepanpHblii 3akoH «O0 06pazoBanuu B PO» Ne273-03 ot 29.12.12r.;
[Mpukaz MwunroOpHayku Poccum ot 17.12.2010 1. Nel897 «O06 yrBepkaeHun QeaepaibHOTO TOCYIapCTBEHHOTO 0O0pa30BaTENbHOTO CTaHIapTa
OCHOBHOTO 0011ero oOpa3zoBanus» (B peaakiuu ot 29.12.2014 Ne1644);
CanlluH 2.4.2.2821-10 «CaHUTapHO-3IUIEMHOJIIOTHYECKAE TpeOOBaHWS K YCIOBHUSM M OpraHu3anmuu oOydeHHs B 00IIeoOpa3oBaTeIbHbBIX
YUpEXJIEHUAX» (YTBEPIKJIEH IOCTaHOBJIEHNEM | TaBHOTO rocy1apcTBEHHOTO caHuTapHoro Bpada P® 29.12.2010r. Ne189 (B penakuuu ot 25.12.2013);
[Tucemo JlemapraMeHTa rocyJapCTBEHHON MOJMTHKY B cdepe obmero oopazoBanns MunoopHayku Poccuu ot 29.04.2014 Ne08-548 «O denepanpHOM
nepeyHe y4eOHUKOBY;
[Mucemo MunoOpuayku Poccum ot 18.06.2015 NeHT-670/08 «Metoauueckie peKOMEHIAIMH 110 OPTaHM3allMd CaMOMOJTOTOBKU YUYaIlUXCS TPHU
OCYIIECTBICHHH 00pa30BaTEIbHON EATEIHLHOCTH 10 OCHOBHBIM 0011€00pa30BaTeIbHBIM IIporpaMMaM — 00pa3oBaTeIbHBIM MPOTpaMMaM Ha4aTbHOTO
00111er0, OCHOBHOTO OOIIETO U CPeTHET0 001Iero 00pa3oBaHus»;
[TpumepHast ocHOBHasi 00pa3oBaTeNIbHASI TPOrpaMMa OCHOBHOTO 00IIero oopazoBanus (000peHa pemeHrueM ¢GeaepaibHOr0 yueOHO-METOMYECKOTO
oObeuHeHus o obuiemMy oOpaszoBaHuio (mpotokon ot § ampenst 2015 r. Ne 1/15, BXoauT B clienMaiIbHBIN TOCYIapCTBEHHBIH PEeecTp MPUMEPHBIX
OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM, pa3MeleHa Ha opuiraabHoM caiite http:edu.crowdexpert.ru/results-noo).

OcHoBHasi oOpa3oBaTellbHas TMporpamma OCHOBHOTO oOmiero o6pazoanus [BOY COIIl mm. T1.B. Kpaemnosa c.CtaponoxBucTHeBO (yTBEpKIeHa
npukazoM Ne58-o1 ot 31.08.15 1.);
Paboueii mporpammel k yueonuky JI.C.Aranacsina u apyrux. ['eomerpus 7-9 knmaccol (aBTop-coctaButens B.@. Byry30B)

Jannast pabouasi mporpaMMma mpeHazHadeHa s paboTsl o yueOnuky 'eomerpus: 7 — 9 k. / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomiies u np.
— M.: IIpocsemenue, 2015. Oror yweOHMK Bxomur B DenepanpHblii nepedeHb ydueOHHKOB 2015 — 2016 yueOHOrO roja, peKOMEHIOBaH
MunucrepcTBoM 00pa3oBanus U Hayku Poccuiickoit deneparyn, cooTBeTcTBYeT DeepaibHOMY TOCYAapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY
OCHOBHOTO 00111eT0 00pa3oBaHMUsl.

N3yuenne reomerpun B7-9 kaaccax HalpaBJICHO HA JOCTHKCHHE CIEAYIOIINX eseil:
e OBJAJCHHE CHUCTEMON T'€OMETPUYECKMX 3HAHMW W YMEHHMH, HEOOXOJMMBIX IS MPUMEHEHUS B TMPAKTHYECKOW NESTENbHOCTH, W3y4YCHUS
CMEXHBIX TUCIHILINH, TIPOJIOJDKEHUST 00pa30BaHMs;



e (opMupoBaHHE NpeACTaBICHUNH 00 HIEsIX M METOJaX MaTeMaTHKH KaK YHUBEPCAIBHOTO A3bIKa HAyKM M TEXHUKH, CPEICTBA
MO/JIENIMPOBAHUS SIBJICHUM U IIPOLIECCOB.

[IpakTyeckass 3HAYMMOCTh IIKOJBHOTO Kypca TeoMeTpuu OOyCIOBIEHa TEM, 4YTO €€ OOBEKTOM SBISIOTCS TNPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBbIE OTHOLIEHHS JEMCTBUTENBHOTO Mupa. ['eoMerpuueckas HOArOTOBKAa HeoOXoAuma Ul MOHUMAaHWS TMPUHIMIIOB YCTPONCTBA U
HCI0JIb30BAHUS COBPEMEHHON TEXHUKH, BOCIPUIATHS HAYYHBIX U TEXHUUECKUX MOHATUH U ujedl. Matemaruka siBIsieTCs SI3bIKOM HayKH U TeXHUKHU. C
€€ IMOMOIIBI0 MOJEIMPYIOTCS U HM3Yy4aloTCs SBJICHHUS U IIPOLIECCHl, MPOUCXOJAIIME B IpHupoje. l'eomerpuss oOecneunBaeT H3y4EHHE JIPYrUX
IUCUMIUIMH. B mepByro ouepenp 3TO OTHOCHUTCS K MpEIMETaM eCTeCTBEHHOHAYyYHOTO ILHMKJIA, B YAaCTHOCTH K (u3uke. Pa3BuTHE IOTHUECKOTO
MBIIUICHUS] TIPU HM3YYEHUH TEOMETPHH CIIOCOOCTBYET TaKXKe YCBOCHHMIO MPEAMETOB TyMaHUTApHOTO IMKia. lIpakTudeckwe yMeHHs M HaBBIKU
HEOOXOAUMBI ISl TPYIAOBOM ESTENFHOCTH U TPO(PECCHOHATBHOM MOATOTOBKH HIKOJIBHUKOB.

e  @OopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUS.

PaszBurne y ydammuxcsi nMpaBHJIBHBIX NMPEIACTABICHUNA O MPOUCXOXKJICHHH T€OMETPUYECKHX aOCTpakiuii, COOTHOUICHWH PEaJbHOTO M HMJICAILHOTO,
XapaKTepe OTPaKEHUsI MaTEeMATUYECKOW HAYKOM SBJICHUM U IIPOLIECCOB PEAIBHOIO MUPA, MECTE F'€OMETPUM B CUCTEME HAyK M POJIM MaTEMAaTUYECKOIO
MOJISTUPOBAHUS B HAYYHOM TO3HAHWH U B MPAKTHUKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIUXCS, a TakKe (OPMUPOBAHHIO
Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIs a/IaliTallui B COBPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE.

e lHTemnekTyaabHOE pa3BUTHE, MPOJOIKEHHE (OPMUPOBAHUN KaueCTB JIMYHOCTH, CBOMCTBEHHBIX MAaTEeMaTHUECKOH JEATENTFHOCTH: ICHOCTH U
TOYHOCTH MBIIUICHUS, KPUTUYHOCTH MBILIUICHUS, HWHTYULIHH KaK CBEPHYTOIO CO3HAHUsA, JIOTMYECKOTO MBILIUICHHS, JJIEMEHTOB
QITOPUTMUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX MTPE/ICTABICHM, CIIOCOOHOCTHU K IPEOJA0JIEHUIO TPYAHOCTEH .

TpeOyst OT ydammxcst yMCTBEHHBIX M BOJIEBBIX YCHJIUI, KOHIIEHTPAI[MM BHUMAHUS, aKTHBHOCTH PA3BUTOTO BOOOPAXKEHHUS, TE€OMETPHs Pa3BHBAET
HPABCTBEHHbIE YEPTHl JIMYHOCTH (HACTOMYMBOCTB, LIEJIEYCTPEMIIEHHOCTh, TBOPYECKYID AaKTUBHOCTb, CAMOCTOSITEIbHOCTb, OTBETCTBEHHOCTD,
TPYAOJIO0ME, AUCHUIUIMHY M KPUTUYHOCTh MBIIIJIEHHS) U apryMEHTHPOBAHO OTCTAaMBaThb CBOM B3IJISABI M YOEXKJEHHUS, a TaKXKe CIHOCOOHOCTh
IIPUHUMATH CAMOCTOSITEIIbHBIC PELICHMUS.

I'eoMeTpust CyIIECTBEHHO pacIIUpsiET KPYro30p y4alluxcsl, 3HaKOMs MX C MHAYKLHEH U JeAyKIMeW, 0000IIeHneM U KOHKpPETU3alMel, aHaIu30M U
CHHTE30M, a0CTparnpoBaHUeM, aHAJIOTHEeH. AKTHBHOE MCIIOJIb30BaHHE 3a/1ad Ha BCEX ATarax yueOHOTO Mpolecca pa3BUBAET TBOPUYECKHUE CIOCOOHOCTH
IIKOJIbHUKOB.

[Tpu n3ydeHnn reomerpur GOPMUPYIOTCS YMEHHUS W HaBBIKM YMCTBEHHOTO Tpy/Aa — IUIAHUPOBAaHHE CBOEH pabOThHI, MOUCK PAIlMOHANBHBIX ITYTeH ee
BBITIOJTHEHU S, KPUTHYECKAsl OLICHKA €€ pe3yIbTaToB. B mpouecce n3ydeHus: FeOMETPUM IIKOJIbHUKH JIOJKHBI HAYYUTBCS U3J1araTb CBOM MBICIIH SICHO U
HCYEPIBIBAIOIIE, TAKOHUYHO U €EMKO, IPUOOPECTH HABBIKM YETKOI0, aKKypPaTHOTO ¥ TPAMOTHOTO BBIIIOJHEHHS] MaTEMaTHUECKUX 3alICEH.



B xone m3ydeHus reoMeTpuM Pa3BUBAETCS JIOTMYECKOE MBINUIEHHE ydaluxcs.CaMu OOBEKTbl T'€OMETPUUYECKUX YMO3AKIIOUEHUN WM HPHUHSTHIE B
TeOMETPUH TpaBUJIa UX KOHCTPYHPOBAHMS CIIOCOOCTBYIOT (POPMHPOBAHUIO YMEHHUII 0OOCHOBBIBATH M JIOKA3bIBATh CY)KIEHUS, MPUBOJUTH YETKHE
OIIPENEICHUS, PA3BUBAIOT JIOTHYECKYI0 MHTYHUIIMIO, KPATKO U HAIJISITHO NIOKA3bIBAKOT MEXAHU3M JIOTUYECKUX ITOCTPOCHUN U ydaT UX IPUMEHEHHUIO.

e Bocnuranue KyabTypbl JUYHOCTH, OTHOIIEHHSI K MATEMaTUKE KaK K YaCTH OO0IIeYeI0BEYECKOMN KYJIbTYpBHI.
I'eomeTrpust packpblBaeT BHYTPEHHIOO TapMOHHMIO MAaT€MaTUKH, (POPMUPYET MOHHMMAaHHE KpPacoThl U HM3SIIECTBA MATEMATHYECKUX PacCyKICHMI,
CIOCOOCTBYET BOCIPHUSATHIO TEOMETPUUYECKHX (JOPM, YCBOSHHIO MOHATHA cUMMeETpHst. Ee n3yueHune pa3BuBaeT BoOoOpakeHHe, CYIIECTBEHHO 00oramnaer
U Pa3BUBAET IIPOCTPAHCTBEHHBIE IIPEICTABICHHUS.

[TporpamMma COCTOMT M3 CIEAYIOIIUX pa3/IeNiOB: MOSCHUTENbHAS 3aIHMCKa, 00Ias XapaKTeprCTUKa yd4eOHOTo MpenMera, OMUCaHUue MeCcTa Yy4eOHOTro
npeameTa B y‘Ie6HOM IJ1aHe, ONMMCaHnC HEHHOCTHBIX OPUCHTHUPOB COACPKAHUA y‘-IC6HOFO npeamMeTa, JJMYHOCTHBIC, MCTAIIPCAMCTHBIC U MTPCAMETHBIC
pe3ysbTaThl OCBOCHHUS Y4eOHOrO MpeaMeTa, COoJepKaHue y4eOHOro MpeaMeTa, TeMaTHYeCKOS IJIAHMPOBAHME W OCHOBHBIC BHJIBI JCSITEIHHOCTH
yUaIuXxcsl, MaTepHaIbHO-TEXHHYECKOE o0eciieueHre 00pa3oBaTeIbHOTO MPOIIecca, CIIMCOK UCTIOJIb30BAHHBIX HCTOYHHKOB.

B paGoueil mporpamme 3aj0KeHBI OCHOBHBIC HJI€H pa3BUTHS W (OPMHUPOBAHUS YHHBEPCAIBHBIX YUYEOHBIX ACUCTBUI NpPU TMOITYYEHHH OCHOBHOTO
o01m1ero oOpa3oBaHuUs.

C yuerom TpebOoBanuii demeparsbHOTO0 TOCYIAPCTBEHHOTO O0Opa30BaTENBHOTO CTaHIAPTa OCHOBHOTO OOIEro 0oOpa3oBaHUS MPOCKTUPOBAHUE,
OpraHH3alus U OI[CHKA Pe3yIbTaTOB 00pa30BaHUsI OCYIIECTBIISCTCS HA OCHOBE CHCTEMHO-JICSITEIbHOCTHOTO MOIX0/1a, KOTOPBIH 00eCIIeYnBacT:

¢ (opMupOBaHHE TOTOBHOCTH O0YUAIOIIMXCSI K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHMIO;

® IPOEKTHUPOBAHHE U KOHCTPYHPOBAHHE Pa3BUBAIOIECH 00pa30BaTeNIbHON cpebl 00pa30BaTEILHOTO YUPEKICHNUS;

® aKTHUBHYIO y4eOHO-TI03HABATEIBHYIO JICSTEIBHOCTh O0YJarOIIIXCS;

® TIOCTPOEHHE 00pa30BATENBHOTO TMPOIECCa C YUYETOM HHAMBHIYAIbHBIX, BO3PACTHBIX, NCHUXOJOTHYECKUX, (PU3NOJIOTHIECKHX, 0COOEHHOCTEH
310pOBbsI 00yUaIOLIUXCA.

Takum 00pa3oM, CUCTEMHO-EATENILHOCTHBIN MOIX0]I CTAaBUT CBOEH 3a7aueil OpUEHTHPOBATh YUEHHUKA HE TOJIBKO HAa YCBOEHUE 3HAHUM, HO, B TIEPBYIO
ouepesb, Ha CIOCOOBI ATOTO YCBOEHUS, HA CIIOCOOBI MBINUICHUS U JACATEIBHOCTH, Ha Pa3BUTHE MO3HABATENBHBIX CHJI M TBOPYECKOTO MOTEHIMANA
pebeHka.

@opMbI OPraHu3aluM Y4eOHOro NMpouecca: MHIMBUAYaIbHbBIE, TPYIIIOBbIE, HHINBHIyaIbHO-IPYNTIOBEIE, (PPOHTATBHBIE, KIIACCHBIE U
BHEKJIACCHBIE.



Benymmmu metoiamu 00ydeHHsl TEOMETPUN SBIISIOTCS: POOJIEMHO-TIOMCKOBBIN, 00BSCHUTENBHO-WUTFOCTPATUBHBIN U PENIPOTyKTUBHBIN,
HCIIOJIB3YETCsl, YACTUYHO-TIOUCKOBBIA M TBOPYECKU-PENPOAYKTHUBHBIM.

TexnoJsiornu o0y4enus:

1. TpamMLIMOHHAs KIAaCCHO-ypOYHas
2. WrpoBBIE TEXHOJOTHH (YpOK-I1abopaTopus)
3. 3JeMEeHTHI IPOoOJIEMHOr0 00y4YeHHUS

4. 310poBBecOEperaroine TeXHOJIOTHH
5. HUKT.

[TpomesxyTouHas aTTecTalus MPOBOAUTCS B (JOPME TECTOB, CAMOCTOATEIBHBIX, IPOBEPOYHBIX PA0OT U MAaTEMAaTHYECKUX AUKTAHTOB (1o 10 - 15
MUHYT) B KOHIIE JIOTUYECKU 3aKOHYEHHBIX OJIOKOB Y4EOHOIO MaTepuaa.

OBIIASA XAPAKTEPUCTUKA KYPCA I'EOMETPHUH B 7-9 KIIACCAX

reOMeTpI/ISI ABJICTCA OJHUM U3 OIMOPHBIX NPCAMETOB OCHOBHOM IIKOJIBI: OHA 00€CIICYNBAET HN3YUCHUC HE TOJIBKO MAaTCMATUYCCKUX MPEAMCTOB, HO U
CMCKHbBIX TUCIHUIIIINH.

B Kypce yclOBHO MOXHO BBLICIHTH CIEIYyIOUINE cojep)karenbHble nuHuM: «HarmsnHas reomerpusi», «['eomerpudeckue ¢urypsn», «M3mepenne
reOMETPUUECKUX BeINUnH», «Koopaunate», «Bektops», «Jloruka u MHOKeCTBa», «I'€oMeTpHs B UCTOPUUIECKOM Pa3BUTUI.

Marepuan, oTHocsaumiicss k nuHuu «HarmsgHas reomeTpus» (3JI€MEHTHI HAIJISIIHOM CTEPEOMETPHH), CIIOCOOCTBYET PAa3BUTHIO IPOCTPAHCTBEHHBIX
MIPEACTABJICHUM y4allUXCs B paMKaxX U3y4eHUs INIAHUMETPUH.

Conepxxanme pasnenoB «leomerpuueckue Gurypb» u «V3MepeHHe TeoMEeTpUYEeCKUX BEITMYMH» HaIEIeHO Ha TOJY4YeHHE KOHKPETHBIX 3HAaHUH O
reOMETPUUYECKOM (Urype Kak Ba)KHEHIIEW MaTeMaTH4ecKOM MOJENU JUld OINUCAaHUs OKpyxaromero mupa. CucTeMaTHUYCKOE H3Yy4EHHE CBOICTB
r€OMETPUUECKUX (PUTYp MO3BOJUT Pa3BUTh JIOTUYECKOE MBIIJIEHUE U MT0KA3aTh IPUMEHEHUE STUX CBOWCTB IPU PELICHUH 33]a4 BbIYMCIUTEIBHOTO U
KOHCTPYKTHUBHOTO XapakTepa. A Tak K€ IPH PEelIeHNN IPAKTUUECKUX 3a/1a4.

Marepuan, oTHOcsIIMNCA K coaepkaTeabHbIM JMHUAM «KoopauHatel» M «BekTopb», B 3HAYUTENBHON CTENEHM HECET B ceOe MEKIIPEIMETHBIE
3HaHuA. KoTopble HAXOAAT NPUMEHEHHUE KaK B PA3JIMYHBIX MATEMAaTHYECKUX TUCHUILINHAX, TAK U B CMEXKHBIX [TpEAMETAaX.



Oco6eHHOCThIO THHUN «JIOTHKa 1 MHOYKECTBa» SIBIISIETCS TO, YTO MPECTABICHHBIN 3/1€Ch MaTepUal MPEUMYIIECTBEHHO U3y4aeTcsi P PaCCMOTPEHUH
pa3NIUYHBIX BOMPOCOB Kypca. OH HalleleH Ha MaTeMaTHYecKoe pa3BUTHE ydamuxcs, (GOpMUPOBAaHHE Yy HUX TOYHO, CKATO M SICHO M3JIaraTh MBICTH B
YCTHOM ¥ MMCBMEHHOM peyH.

Jluaus «'eomeTpus B HCTOPUYECKOM DA3BUTHUW» MpeaHa3HaueHa Uit (OPMHUPOBAHMS TPEICTABICHHA O TE€OMETPHH KaK YacTH YeJIOBEYECKOM
KYJIBTYPBI, 17151 OOIIET0 pa3BUTUS IMIKOJIBLHUKOB, JJIs1 CO3/1aHUS KYJIbTYPHO-UCTOPHUUECKOHN Cpebl 00ydeHUsI.

MECTO KYPCA B YYEBHOM IIJIAHE

Y4eOHBIH MJIaH MIKOJBI Ha W3YYEeHHWE TEOMETPHH B OCHOBHOM IIKOJIE OTBOJUT 2 y4eOHBIX Yaca B HEJIETI0 B TCUECHUE KaxJ0ro roja oOyueHwus (34
Hezenu oOyueHus B rof), Bcero 204 daca.

ONMUCAHHUE HEHHOCTHBIX OPUEHTHUPOB COJAEPKAHUS YUYEBHOI'O IPEIMETA

LleHHOCTHBIC OPUEHTUPBI U3YyUYCHUS TIpenMeTa «[ eoMEeTprs» B 1I€JIOM OTPaHUYMBAIOTCS IICHHOCTHIO UCTHHBI, OJTHAKO JTAHHBIA KypC Mpejyiaract
KaK paclIMpeHUe COJepKaHUs TpenMera (KOMIICTEHTHOCTHBIC 3aJayd, TIJIeé MaTeMaTHYeCKOe COJCpIKaHHEe HHTETPUPOBAHO C HCTOPUYCCKHM H
(GUIOIOTHYECKUM COJICPIKaHHEM TMapaJlIeTIbHBIX TPEIMETHBIX KYPCOB), TaK M COBOKYITHOCTh METOJIUK M TEXHOJOTHH (B TOM YHCIIC U MPOCKTHOM),
MO3BOJIAIONIMX 3aHUMAThCSl BCECTOPOHHUM (POPMHUPOBAHUEM JIMUYHOCTH yJIalIMXCsl CpeicTBaMu mpeamera «['eoMeTpus» U, Kak CIeICTBUE, PACIIUPUTh
Ha0Op EHHOCTHBIX OPUEHTUPOB.
LleHHOCTh HCTHHBI — 3TO LICHHOCTh HAYYHOTO MO3HAHMS KaK YaCTH KYJIbTYphl YEJIOBEUECTBA, pa3yMa, IOHUMaHHsI CYITHOCTH OBITHS, MU PO3JIaHHSI.
IleHHOCTDH YeI0BeKa KaK Pa3yMHOTO CYIIECTBA, CTPEMSIIETOCS K IIO3HAHUIO MUPa U CaMOCOBEPIICHCTBOBAHHIO.
LleHHOCTH TPY/Ia M TBOPYECTBA KAK ECTECTBEHHOT'O YCJIOBHUS YEIOBEUECKOM EATENILHOCTH U KH3HH.
LennocTs cBOOOABI Kak CBOOOJBI BBIOOPA M MPEABSIBICHHUS YEIOBEKOM CBOMX MBICICH W MOCTYIKOB, HO CBOOOJBI, €CTECTBEHHO OTpaHMYCHHOM
HOpPMaMHU U TPaBUJIAMHU TIOBEJICHHS B OOIIECTBE.
IleHHOCTH IPa’KIAHCTBEHHOCTH — OCO3HAHHUE YEIOBEKOM Cce0s Kak WieHa 00IIecTBa, Hapoa, MPEICTaBUTEIIs CTPAHbI M TOCYJapCTBa.
LleHHOCTH MATPHOTU3MA — OJIHO U3 TPOSIBIICHUI TyXOBHOM 3pEJIOCTH YeJI0BEKa, BRIpakaroleecs B F00BU K Poccuu, Hapo 1y, B OCOBHAHHOM KEJTaHUH
ciy)kuTh OTedecTBy.

JINYHOCTHBIE, METATIPEJMETHBIE U IIPEJJMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA

[Tporpamma o0ecrieunBaeT JOCTUXKEHHSI CIEAYIOLINX PE3YIbTaTOB OCBOECHHSI 00pa30BaTeIbHOM IPOrpaMMBbl OCHOBHOTO O0IIero 00pa3oBaHuUs:

JIUYHOCHIHbLE?



e (opMupOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYAIOMMXCS K CAMOPA3BUTHIO M CAaMOOOpPA30BaHHIO HA
OCHOBE MOTHBAIMM K OOY4YeHHWI0O M TIO3HAHUIO, BBIOOPY JanbpHeWmero oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHpe mpodeccuiti u
npo(heCCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO WHAWBUIYAJIbHOW 00pa3oBaTENbHOW TPAGKTOPUH C YUYE€TOM YCTOMUMBBIX
[I03HABATEIbHBIX HHTEPECOB;

e (opMHUpOBaHHE IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

e (dopMupOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH M OOIIEHWH M COTPYAHHYECTBE CO CBEPCTHHKAMH, CTApIIMMU M MIAAIIUMH B
00pa3oBaTeNIbHOI, 00IECTBEHHO MOJIE3HOH, yIeOHO-HCCIIeA0BaTEIbCKOM, TBOPUECKOM U IPYrUX BHJIAX JIESTEIBHOCTH;

® yYMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIHM B YCTHOM M MUCHbMEHHOW pe4M, IOHUMATh CMbICI IIOCTABJIEHHOMN 3a/1a4M, BHICTPAUBaTh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI 1 KOHTPIPUMEPHI;

® KPUTUYHOCTH MBINJICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUSA, OTIIMYATh THIIOTE3Y OT (haKTa;

® KpPEaTUBHOCTb MBIIUIECHUS, MHULUATUBY, HAX0JUUBOCTh, AKTUBHOCTb IIPH PEIICHUU T€OMETPUUYECKUX 3a]1aY;

® yMEHHE KOHTPOJMPOBATh MPOILECC U PE3YIbTAT YUEOHON MaTeMaTHYeCKON JESITENbHOCTH;

e CIOCOOHOCTH K SMOLIMOHAIBHOMY BOCIPHUATHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1a4, PELICHUH, pacCyKICHUI;

MemanpeomemHmbole:

peVsimueHble YHUBEPCAIbHbIE YYeOHble 0elicmEUs.:

® YMCHHE CaMOCTOSITENILHO TUTAHUPOBATH AJIbTEPHATUBHBIC MYTH JOCTIIKEHUS IeJIeld, OCO3HAHHO BhIOMpaTh HambOomee 3(h(eKTUBHBIC CIIOCOOBI
penieHust yueOHBIX U MTO3HABATENBHBIX 33/1a4;

® YMEHHE OCYIIECTBIISITh KOHTPOJh MO pe3ylbTaTy U CIOCOOYy JCHCTBUS HA ypOBHE MPOU3BOJIBHOTO BHHUMAHMS M BHOCHTH HEOOXOJMMBIE
KOPPEKTHUBBI;

® yMCHHE aJICKBATHO OIEHUBATH MPABHUIHBHOCTh HIIM OIMTUOOYHOCTH BBITIOJIHEHUS Y4eOHOH 3a/1a4u, ee OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC
BO3MOYKHOCTHU €€ PELICHHUS;

® [IOHMMAaHHUE CYIIHOCTH aJrOPUTMHUYECKHUX MPEANUCAHUA U YMEHHE ACMUCTBOBATh B COOTBETCTBHUH C MPEIJIOKEHHBIM AIITOPUTMOM;

® yYMEHHE CaMOCTOSTEIHHO CTAaBUThH IIC]TH, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI JUIS PEIICHUS] yIeOHBIX MaTEMaTHUECKUX TTPOOIIeM;

e YMEHHE IUIAHUPOBATh U OCYIIECTBIIATH ACSATEIBHOCTD, HAIIPABICHHYIO Ha PELICHUE 3a/1a4 U CCIIEN0BATEIbCKOTO XapakTepa;

NO3HABAMENbHbIE VHUBEPCANbHbIE VYeOHble 0elUCEUs.:




® OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMU JICHCTBHUSIMH OTIPE/ICIICHUSI TIOHATHI, 0000IIeHNUs, YCTAaHOBJICHHUS aHAJIOTHH, KJacCU(UKAIIMN Ha OCHOBE
CaMOCTOSITEJIBHOTO BIOOpa OCHOBAHUM M KPUTEPUEB, YCTAHOBJIEHUS POJIOBUIOBBIX CBSI3EH;

® yMEHHE yCTaHABIMBATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKICHHUE, YMO3aKIIOUEHUE (MHIYKTUBHOE, JETYKTUBHOE U
10 aHAJIOTUH) U BBIBO/IBI;

e yMEHHE CO03/aBaTh, NMPUMEHITh W TPEOOPa3OBBIBATH 3HAKOBO-CHMBOJHMUYECKHE CPEACTBA, MOJENM M CXEMBl IS pelIeHUs y4eOHBIX U
ITO3HABATENbHBIX 33/1a4;

e (opMupoBaHME U pa3BUTHE Yy4eOHOW M OOIIENOIB30BATEIBCKOW KOMIIETEHTHOCTH B OOJIACTH UCIOJIB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHKaIIMOHHBIX TexHosorui (MKT-komMneTenTHOCTH);

e (opMupoBaHHE MEPBOHAYAIBHBIX MPEACTABICHNN 00 UIESIX U O METO/aX MaTEMATUKH KaK YHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHUKH, CPEJICTBE
MOJIEIMPOBAHUS SIBJICHUI U IIPOLIECCOB;

e yMEHME BHJETh MaTEMAaTUUYECKYIO 3ajjauy B KOHTEKCTE POOJIEMHOM CUTYalluy B IPYTUX TUCLUUIUIMHAX, B OKPY/KAIOLIEH KU3HU;

® yMEHHME HaXOAWTh B PA3IUYHBIX MCTOYHMKAX MHPOpPMAIUIO, HEOOXOIUMYIO I PEUICHUs] MaTeMaTHYeCKUX MpoOseM, U IPEJICTaBlIsITh €€ B
MOHATHON (popMe; IPUHUMATh PELIEHUE B YCIOBUSAX HETIOTHON U U30BITOUYHON, TOUHON U BEPOSTHOCTHON MH(POPMALINU;

e yMEHHME MOHHMMAaTh U HCIHOJB30BATh MAaTEMaTHYECKHUE CPEACTBA HATJISIAHOCTH (PUCYHKHM, YEPTEXKM, CXEMbl U Jp.) I WIUIIOCTpAIUH,
MHTEpIPETALUH, APIYMEHTALNH;

e yMEHHE BBIJABUIaTh THIIOTE3bI MPU PEIICHUH YUeOHBIX 337124 U MOHUMATh HE0OX0IMMOCTh UX TIPOBEPKH;

¢ YMCHHUC NPUMCHATHL HHAYKTUBHBIC U JICAYKTHBHBIC CHOCOOBI paCCY)I(I[GHI/II;'I, BUACTD PA3JIMYHBIC CTPATCTHUUN PCUHICHUA 3a1aY,

KOMMYHUKAMUBHbLE VHUBEPCATIbHbLE V4eOHble OeliCIEUs.

¢ YMCHHUC OPraHHu30BLIBATH yqe6ﬂoe COTPYAHUYCCTBO H COBMECTHYIO JACATCIIBHOCTH C YUHUTCIIEM W CBCPCTHUKAMU: ONPCACIATH LECIH,
pactpenensaTs (GYHKIUU ¥ POJI YYaCTHUKOB, OOIIHE CTIOCOOBI pa0OTHI,

e yMeHHe paboTaTh B TPYIIE: HAXOAUTh 00IIee PEIICHHE U pa3periaTh KOHPIUKTH HA OCHOBE COTJIACOBAHUS MO3UIUHA U y4eTa HHTEPECOB;

e CIymaTh MapTHEPA;

¢ (dopMyIHpOBaTh, APIYMEHTUPOBATH U OTCTAMBATH CBOE€ MHEHUE;

npeomemmoie:



e OBJaJcHUE 0a30BBIM MOHATHUMHBIM aNlapaTOM 10 OCHOBHBIM pa3feliaM COJEpaHMs; MpeACTaBIeHuE 00 OCHOBHBIX M3Y4aeMbIX HMOHSITHSIX
(reomeTpuyeckas purypa, BEIMUMHA) KaK BaXKHEHIINX MAaTEMaTHUECKUX MOJEIAX, TO3BOJIAIONINX ONMUCHIBATh U U3y4aTh PeajbHbIE IPOLECCHI
U SIBJICHHUSI,

e yMeHHe paboTaTh C FTEOMETPUUYECKUM TEKCTOM (aHAJIM3UPOBAThH, U3BJIEKATh HEOOXOAUMYIO HH(OPMAIIHIO), TOYHO U TPAMOTHO BBIpa)kaTh CBOU
MBICIIM B YCTHOM M NHMCBMEHHOM PEYM C NMPUMEHEHHUEM MATEeMaTH4EeCKOW TEPMHMHOJIOTHHM W CHUMBOJIMKHU, MCIOJb30BATh PA3JIMYHBIE S3BIKU
MaTEeMAaTUKH, IPOBOJANUTH KITACCU(PHUKAIINH, JIOTHIECKHE 000CHOBAHUS, I0KA3aTeIbCTBA MATEMAaTUIECKUX YTBEPKICHHIA;

® OBJIAJICHUE HAaBBIKAMU YCTHBIX MUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUYNUCICHUN;

® OBJIQJICHHE TE€OMETPUYECKUM S3BIKOM, YMEHHE MWCIOJIb30BaTh €ro Ui ONUCAaHUsA IPEIMETOB OKPYXKAKIIEr0o MHpa, pPa3BUTHE
MIPOCTPAHCTBEHHBIX MPEICTABICHUH U H300pa3UTENIbHBIX YMEHHUH, MPUOOpETEHNE HAaBBIKOB T€OMETPHUECKHIX TTOCTPOCHUN;

® YCBOCHHE CHCTEMAaTHYECKHX 3HaHUH O TUIOCKUX (PUTypax W MX CBOHCTBAaX, yMEHHE MPUMEHSITh CUCTEMATHYECKHE 3HAHUS O HUX JJISl PEIICHHS
F€OMETPUUYECKHUX U IIPAKTUYECKUX 3a/1a4;

® YMEHHE U3MEPATH JJIMHBI OTPE3KOB, BEJITUYMHBI YIJIOB;

® YMEHHE IIPUMEHATH W3Y4YCHHBIC IOHATHUS, PE3yJbTaTbl, METOABI I PELICHUs 3a/Jad IPAKTHYECKOIO0 XapakTepa W 3a1ad M3 CMEXHBIX
JMCUUIUIAH C UCTIOJIB30BAHNEM IPH HEOOXOAUMOCTH CIIPABOYHbBIE MAaTEPUANIbl U TEXHHUECKHE CPEJCTBA.

COJAEPKAHUME KYPCA

Harasanasi reomerpusi. Harnsigaeie mpecTaBieHus O MPOCTPAHCTBEHHBIX HUrypax: KyO, mapayuiesenuries], pusMa, mupamMmua, map, chepa, KoHyc,
maHAp. M300paxkenue mpocTpancTBeHHBIX Guryp. [Ipumeps! ceuenuit. Muororpannuku. [IpaBuiibHbie MHOTOTpaHHUKH. [IpriMeps! pa3BEPTOK
MHOTOTPaHHUKOB, IWINHApPA U KoHyca. [loHsTHe 00BbEMa; eAMHUIBI 00bEMa. OOBEM MPAMOYTOJIBLHOTO Mapaliiesienurea, Kyoa.

I'eomeTpuueckue ¢purypsl. [Ipsmeie u yrasl. Touka, npsimasi, IockocTb. OTpe30k, ayd. Yrou. Buasl yrios. BepTukanbHble B CMEXKHBIC YIIIbI.
buccekrpuca yria.

[TapannensHbIe 1 nepecekaromuecs npsamele. llepnenaukynspaelie npsmseie. TeopeMbl 0 TapaIeIbHOCTH U NEPIEHAUKYISIPHOCTH MPSIMBIX.
[lepnenukyssip ¥ HaKJIOHHAS K TpsiMoid. CepeTMHHBIN NEPICHIUKYISP K OTPE3KY.

I'eomerpuueckoe mecto Touek. CBOICTBa OMCCEKTPUCHI YIJIa M CEPEAMHHOIO NEPIIEHIUKYISApa K OTPE3KY.



Tpeyronsauk. BeicoTa, Meanana, OuccekTpuca, CpeIHssl IMHUS TPEeyroJbHUKa. PaBHOOEApEHHBIE 1 PaBHOCTOPOHHUE TPEYTOJILHUKH; CBOMCTBA U
IIPU3HAKK PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHcTBa TpeyroybHUKOB. HepaBeHcTBO TpeyroyibHUKa. COOTHOLIEHUS! MEXKYy CTOPOHAMH U
yriaMH TPEyroJIbHUKA.

Cymma yriioB TpeyroyibHuKa. BHemHue yriel Tpeyronsauka. Teopema @aneca. [lomodue tpeyronpankoB. [Ipu3Haku mogo0ust TpeyroibHUKOB.
Teopema [Iudaropa. CuHyc, KOCHHYC, TAHT€HC, KOTAHTEHC OCTPOTO yrila MPSMOYTOJILHOTO TpeyrojibHuKa U yrioB oT 0 1o 180°; mpuBeneHune k
ocTpoMmy yriy. Pemenue npssMoyrojbHbIX TpeyroJibHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DOpMyIibl, CBSI3bIBAIOIINE CUHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC OJIHOTO U TOTO K€ yria. Perenue TpeyroibHUKOB: TeOpeMa KOCHHYCOB M T€OpeMa CHHYCOB. 3aMedaTelIbHbIE TOUKH
TpEyrojabHUKA.

Yersipéxyronsauk. [lapamienorpamm, ero cBoiicTsa u npusHaku. [IpsSMoOyroasHHK, KBaapaT, pOMO, UX CBOMCTBA U MpU3HAKHU. Tparenus, cpeHsis
JIMHUS TpaneLuu.

MHoroyronapHuK. Bbimykibsie MHOTOYroJbHUKHA. CyMMa YIJI0B BBIITYKJIOTO MHOTOYIOJIbHUKA. [TpaBUIIbHbIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopaa. Cextop, cerMeHT. LleHTpasibHbIi yroJ, BIUCaHHBINA yroJl, BeJIMYMHA BIMCAHHOTO yria. B3aumMHoe pacnosoxeHue
IIPSIMOM M OKPYKHOCTH, IBYX OKpykHOCTel. KacaTenbHas U cexyias K OKpy>KHOCTH, MX CBOMCTBA. BrivicaHHbIE U ONMCAHHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb, BIIUCAaHHAs B TPEYI'OJIbHUK, U OKPYKHOCTh, OIIMCaHHAsI OKOJIO TPEYroJIbHUKA. BrincaHHbIE U ONKMCAaHHbIE OKPYXHOCTH NTPaBUIIBHOTO

MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonsTre o paBencTBe Guryp. [lonsaTue o IBIKEHUU: OceBas M LIEHTpalbHasi CAMMETPHH, TTapaJUIeTIbHbIN TePEeHoC,
noBopoT. [lonarue o mogobun GUryp 1 TOMOTETHH.

ITocTpoeHus ¢ NOMOLIBIO HUPKY/IS U TMHEHKH. OCHOBHBIE 3a/1a4X Ha IOCTPOEHUE: JEJIEHHE OTPE3Ka MOM0JIaM; IOCTPOCHUE YTJIa, PABHOTO JAHHOMY;
MOCTPOEHHE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; IIOCTPOSHUE MEPIIEHANKYIISIpa K IPIMOi; TOCTpOSHHE OMCCEKTPUCH! YIiIa; AeNeHHe OTpe3Ka Ha I -
PaBHBIX YacTeH.

Pemenue 3a1a4y Ha BBIYMCIIEHHUE, IOKA3aTENbCTBO U MIOCTPOEHHUE C MCIOJIB30BaHUEM CBOWCTB M3YUYEHHBIX (DUTYD.

HN3mepenue reomerpudeckux BeJu4nH. J[nmuHa orpeska. PaccrosiHue OT TOUKH 10 NpsAMOU. PaccTosiHue Mex 1y napajiebHbIMU IPSIMBbIMH.

IIepuMeTp MHOTOYroJIbHUKA.



JInuHa OKpYKHOCTH, YUCJIO T; IJIMHA TYT'M OKPYKHOCTH. ['pajiycHas Mepa yTia, COOTBETCTBUE MEXIY BEIMUYMHON EHTPAIBHOTO YIJIa U IJIMHOW JIyTH
OKPY/KHOCTH.

[Tonsarue mnomaau miockux Guryp. PaBHococtasiiennsle U paBHoBenuKue purypsl. [nomans npsmoyronsuuka. [nomaau napamwiesorpamMmma,
TpeyroipHuKa U Tpamneuu. [Inomanas MEOTOyrONBHUKA. [Tn0Mmane kpyra u mwiomaab cekropa. COOTHOIIEHHE MEX/TY TUTOIIAISIMU TTOT00HBIX (hUryp.

Pemenne 3aaa4 Ha BBIYUCIICHUC U NOKA3aTCIILCTBO C NUCITIOJIb30BAHNEM U3YYCHHBIX q)OpMy.]I.

Koopannartel. Ypasaenue npsmoi. Koopannatsl cepenunbl orpeska. @opMmyiia pacCTOSIHUSA MEXAY ABYMS TOUYKaMU IUIOCKOCTH. Y paBHEHUE
OKPYXHOCTH.

Bekropsl. /{nuna (Moaynbs) BekTopa. PaBeHcTBo BekTopoB. KommHeapHsie BekTopbl. KoopiuHaTel BEKTOpa. Y MHOXKEHHE BEKTOpa Ha YHUCIIO, CyMMa
BEKTOPOB, Pa3JI0KEHHUE BEKTOPA IO JABYM HEKOJUTMHEApPHBIM BeKTOpaM. CKalIsipHOE MPOU3BEIEHUE BEKTOPOB.

TeopeTuKko-MHOKeCTBEHHbIE MOHATHSI. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJJaHUE MHOKECTB MEPEUUCICHUEM JJIEMEHTOB, XapaKTEPUCTUIECKUM
cBoiicTBOM. [TogmMHOMkecTBO. OObEIMHEHNE U TTEPECECUCHNE MHOXKECTB.

JaeMeHTHI JorukH. OnpeneneHne. AKCHOMBI B TeopeMbl. Jloka3arenbeTBo. Jloka3aTenscTBO OT MPOTHBHOTO. Teopema, oOpaTHast naHHOM. [Iprmep u
KOHTPIIPHMED.

Ilonstue o PaBHOCUJIIBHOCTH, CJICIOBAHUU, yHOTp€6JI€HI/I€ JIOTUYCCKUX CBA3OK eciu..., mo ..., 8 Mom U mMojabKo 6 mom cjiydae, JOTHYCCKUEC CBA3KH U,
Uuiu.

I'eomeTpusi B ucropuyeckom pazsutuu. Ot 3emuemepus k reometpun. [Iudarop u ero mxona. @anec. Apxumen. [loctpoeHne mpaBUIbHBIX
MHOTOYTOJIbHUKOB. Tpucekuus yria. KBagparypa kpyra. Y nsoenue kyoa. Ucropus uncna n. 3onotoe ceuenue. «Hauana» Esknuna. JI. Ditnep. H. U.
JloGaueBckuii. Micropust nsitoro nocrynara.

N300perenne MeToaa KOOPANHAT, TO3BOJISIIOIIETO IEPEBOIUTh T€OMETPUYECKHE 00BEKTHI Ha s13bIK anreOpsl. P. Jlekapt u I1. @epma. [Tpumepsr
Pa3JIMYHBIX CUCTEM KOOPAMHAT HA INIOCKOCTH.



Conep:xxanue y4eOHOro nmpeamera 7 Kjiace

1. HauvaabHble reoMmeTpudeckue ceneHus (10 yacon)

[IpocTeiimme reomeTprueckue GUryphl: mpsiMasi, TOUKa, OTPE30K, JIyd, yroii. [ToHsTHe paBeHCTBa reoMeTpruecKkux ¢uryp. CpaBHeHHE OTPE3KOB U
yrioB. MI3mepenue oTpe3KoB, AjinHa oTpe3ka. Mi3Mepenue yrios, rpagycHas Mepa yria. CMeXHbIE U BEPTUKAIbHBIE YIJIbl, UX CBOMCTBA.
[lepnieHIuKyIsspHBIE MIPSIMBIE.

OcHOBHas 11eJIb — CUCTEMAaTH3UPOBATh 3HAHUS YUAIIMXCS O MPOCTEHIINX TEOMETPHUECKUX (PUTypax U UX CBOMCTBAX; BBECTH MOHITHE PABEHCTBA
buryp.

B naHHO# Teme BBOJSITCS OCHOBHBIE T€OMETPUYECKUE TIOHSATHS U CBOWCTBA MPOCTEHIIINX T€OMETPUUYECKUX (PUTYp HAa OCHOBE HATJISITHBIX
MIPEICTaBICHUN yJauxcsl myreM 0000I1EeHUsI OUEBUHBIX UM U3BECTHBIX U3 Kypca MaTeMaTuku 1—o6 kiaccoB reoMerpuueckux (paxros. [lonstue
aKCHMOMBI Ha HAYaJIbHOM 3Tare 00y4eHHs! He BBOAUTCS, U CAMH aKCHOMBI HE (OPMYITUPYIOTCS B SIBHOM BHJe. HeoOX0MMbIe HCXOHBIE MTOJIOKEHHS, Ha
OCHOBE KOTOPBIX U3Yy4alOTCsI CBOMCTBA T€OMETPHUECKUX (PUTYP, TPUBOIATCS B onucaTeNbHOU opme. [IpuHIHUTTHAIEHBIM MOMEHTOM JTAHHOH TEMBI
SBIISICTCS BBEJICHHUE TIOHSATHUS PaBEHCTBA T€OMETPUIECKUX (PUTYp Ha OCHOBE HATJISAHOTO MOHATHA HajoxeHus. OnpeieieHHOe BHUMaHUE JTOJDKHO
YAEIATHCS MPAKTUUECKUM MPHIIOKEHNUSIM F€OMETPUUYECKUX ITOHATUH.

KonTponsnas padota Nel conepuT 3aaHus Ha B3aMMHOE PACIIOJIOKEHNE TPEX TOUEK Ha MPSIMOM, BBIUMCIEHHE PACCTOSTHUN MEX]ly HUMH,
BBIYMCIIEHUE IPATyCHBIX MEP CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, IOCTPOEHHUE YIJIa C IIOMOIIBIO TPAHCIIOPTUPA, CMEKHOI'O C HUM yIja U €ro
OUCCEKTPHUCHI.

2. Tpeyroabuuku (17 yacoB)

Tpeyronbhuk. [Ipu3Haku paBeHCTBa TPEYroJabHUKOB. [leprienauKymsip k npsimoil. Meauanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
PaBHOOEIpeHHBIN TPEYroJIbHUK U €r0 CBOMCTBA. 3a/jaul Ha IOCTPOEHHUE C IIOMOILBIO LIUPKYJIS U JINHEHKH.

OcHOBHasl 11€71b — BBECTH MOHATHE TEOPEMBI; BBIpaOOTaTh YMEHHUE 1I0Ka3bIBATh PABEHCTBO TPEYTOJIBHUKOB C IOMOIIBIO N3YYEHHBIX PU3HAKOB;
BBECTH HOBBIN KJIACC 33/1a4 — Ha MOCTPOEHHUE C TOMOUIBIO IUPKYIIS U TUHEHKH.

[Tpu3HaKkK paBeHCTBA TPEYTOJIBHUKOB SIBJISIOTCS OCHOBHBIM pab0dMM ammapaToM BCETro Kypca reoMeTpri. Jloka3zaTenbcTBO OOJbIIEH YacTH TeopeM
Kypca M TakXKe pelIeHre MHOTHX 33/1a4 MPOBOAUTCS 110 CIEAYIOMIEH cXxeMe: IOUCK PaBHBIX TPEYTOJIbHUKOB — 00OCHOBAHHE MX PAaBEHCTBA C TIOMOIIBIO
KaKOTro-TO MPU3HAKa — CJIE/ICTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYrOJbHUKOB. [IprMeHeHne Npru3HakoB paBEHCTBA TPEYTOJIbHUKOB IIPU PELIEHUH
3aJ1a4 JaeT BO3MOKHOCTb [TOCTETIEHHO HAKAIJIMBATh OIBIT POBEJICHUS JOKA3aTeNbHBIX paccyxaeHni. Ha HauanpHOM 3Tare u3ydyeHus: ¥ NpUMEHEHUs
MIPU3HAKOB PABEHCTBA TPEYTOJILHUKOB 11€7€C000pa3HO NCIOIB30BATh 331a4H C TOTOBBIMU YE€PTEKAMH.

KonTtponsHast padota Ne2 comepkuT 3alaHus Ha JI0KA3aTELCTBO PABEHCTBA TPEYTOJLHUKOB U UX AJIEMEHTOB I10 NMPH3HAKaM, TOCTPOCHUE
PaBHOOEIPEHHOTO TPEYrOJIbHUKA M IOCTPOSHHE C MTOMOIIBIO IUPKYIIS U IMHEHKH MEHaHbl, OUCCEKTPUCHI U BHICOTBI 3TOTO TPEYroJbHUKA K OJHOU U3
CTOpPOH (OJTHOTO U3 YIJIOB).

3. MapanieabHbie npsamsie (13 yacoB)
[Tpu3Haky napayieabHOCTH MPSIMBIX. AKCHOMA MapajlieNbHbIX NPAMbIX. CBONCTBA MapayIeNbHbBIX MPSIMBIX.
OcHoBHAas Iejib — BBECTH OJHO U3 BaXXHEUININX IOHSITHU — MOHATHE napajjiCJIbHBIX IMPAMBIX; OaThb MEPBOC MPEACTABIICHUC 00 akcuomax H

AKCUOMATHYCCKOM MCTOAC B TCOMETPUHN; BBECTU aKCHUOMY MMAPAJJICIIbHBIX ITPSMBIX.



[Ipu3Haky U cBOMCTBA MapaJIENbHBIX IPSIMBIX, CBS3aHHBIE C YIIIAMH, 00pa30BaHHBIMHU IIPU NIEPECEUEHUH IBYX MPSIMBIX CEKYIIEH (HaKpecT
JeXKAIMMU, OJJHOCTOPOHHUMHU, COOTBETCTBEHHBIMH ), IIUPOKO UCIOJB3YIOTCS B JajbHEHIIEM IPU N3YYEHUHN YETHIPEXYTOJIbHUKOB, TIOJOOHBIX
TPEYrOJIbHUKOB, IPU PELICHUH 3a/1a4, a TAKXKE B Kypce CTEPEOMETPHH.

KonTpomabHas padora Ne3 conepuT 3aaHus Ha J10Ka3aTeIbCTBO MapajlIeIbHOCTH MPSIMBIX 110 IPU3HAKAM, BBIYMCIECHHUE YIJIOB MTOJIyYEHHBIX MpU
MIEPECEUCHUH MapaJJIENIbHBIX CEKYILEH.

4. CooTHomIeHUs1 MeKIy CTOPOHAMH H YIJIaMHU TpeyroJjbHuka (18 yacos)

Cymma yrnoB TpeyrosibHuKa. COOTHOIIEHHE MEXIy CTOPOHAMU M yrilaMH TpeyrojpHuka. HepaBeHcTBo TpeyronpHuka. IlpsimoyroyibHbie
TPEYroJbHUKH, UX CBOMCTBA U NIPU3HAKU paBeHCTBA. PaccTosiHME OT TOUKH 110 npsiMoil. PaccTosiHMe Mexay napamienbHbIMU OpsMbIMU. [locTpoenue
TPEYrOJbHUKA [0 TPEM BJIEMEHTaM.

OcHOBHasl 11€71b — PacCMOTPETh HOBbIE MHTEPECHBIE U Ba’KHBIE CBOICTBA TPEYIOJIbHUKOB.

B nanHOl Teme 0Ka3bIBAaeTCsl OJHA W3 BAXKHEHIIMX TEOPEM IeOMETPUM — TEOpPEMa O CyMMeE YIJIOB TpeyrojpHuka. OHa IMO3BOJISIET JaTh
KJIacCU(UKAIIMIO TPEYroJbHUKOB IO yriiaM (OCTPOYTOJIBHBIM, MPSMOYTOJbHBIA, TYIMOYTOJbHBIN), a TaKkKe YCTAaHOBHTH HEKOTOpBIE CBOWMCTBA U
MIPU3HAKN PaBEHCTBA NMPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTHE pacCTOAHMS MEXAY MapauieIbHBIMU MPSIMBIMA BBOJUTCS Ha OCHOBE JOKA3aHHOU INpeABapUTENbHO TEOPEMBI O TOM, YTO BCE TOYKH
KaKIOW M3 JIBYX NapajuIeIbHBIX MPSAMBIX PaBHOYAAJIEHbI OT APYyroil mpsAMoi. OTO MOHSITHE WUIPAeT BAXKHYIO POJIb, B YAaCTHOCTU HMCIOJb3YETCS B
3aJlayax Ha MOCTPOEHHUE.

[Ipu pemenuu 3a7ay Ha MOCTPOEHUE B 7 Kiacce CleAyeT OTpaHMUYUTHCS TOJBKO BBIMOJIHEHHEM U ONMCAHMEM IMOCTPOEHHS MUCKOMOUM (urypsl. B
OTJIENbHBIX CIy4asiX MOKHO IIPOBECTH YCTHO aHAJIU3 U JI0KA3aTEIbCTBO, a AIEMEHThI UCCIEA0BAaHNS JOJIKHBI IPUCYTCTBOBATH JIMIIIb TOT/1a, KOT'/1a 3TO
OTOBOPEHO YCIOBUEM 3aJauH.

KonTpomabHast padota Ne4 conep uT 3a1aHus Ha TEOPEMBI O CyMME YIJIOB TPEYrOJIbHUKA, BHEIIIHEM YTJI€ TPEYrOJIbHHUKA, COOTHOIICHUS MEXIY
CTOPOHAMH U YIJIaMHU TPEYTOJIbHHUKA, BBIYMCIEHUE CTOPOH TPEYTOJIbHUKA [0 IEPUMETPY U COOTHOLLIEHUIO CTOPOH TPEYrOJIbHUKA COCTABICHUEM
YpaBHEHHS.

KonTposabHast padota Ne5 conepuT 3a1aHns Ha CBOWCTBA U IIPU3HAKN PAaBEHCTBA MPSIMOYIOJIbHBIX TPEYrOJIbHUKOB, IIOCTPOEHHUE YIJIOB U
TPEYrOJIbHUKOB, PaBHBIX JaHHBIM.

5. IHoBTOpenue. Pemenne 3agau (10 yaco)

Conep:xxanue yueOHOro npeamera 8 kiacc
1. YerpipexyrojabHuku (144)
MHOrOyrojapHUK, BBIIYKJIBIA MHOTOYIOJIBHHMK, YETBIpEXYroJibHMK. [lapamienorpamMM, ero cBoicTBa M INpusHaku. Tpamenus. IIpsMOyroJsibHUK,
pomO, KBaspat, ux cBoiictBa. OceBas U LEHTPaJIbHAs CHMMETPHH.
OcHoOBHas 1IeTh — U3YYUTh HanOoJiee BaYKHBIE BUJIBI YETHIPEXYTOJIbHUKOB — MapaljiesiorpaMmM, PSIMOYTOJIEHUK, pOMO, KBa/Ipat, TPaneluio; 1aTh
npeAcTaBieHue o purypax, o0JaaaroNIMX 0CEBOM I IIEHTPATBLHON CUMMETPUEH.



Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JAaHHOW TEMBI U PELIEHUS MHOTHMX 33734 MPOBOJATCS C OMOIIbIO MPU3HAKOB PABEHCTBA TPEYT OJIbHUKOB,
[I03TOMY IT0JIE3HO UX MOBTOPUTH B HAYAJIE U3YUYEHUS TEMBI.

OceBasg W NEHTpalbHAs CUMMETPUHU BBOJSITCS HE Kak MNpeoOpa3oBaHME IUIOCKOCTH, a KaK CBOWCTBA T€OMETPUYECKUX (UTYp, B YaCTHOCTH
YeThIPEXYr0JIbHUKOB. PaccMoTpeHune 3THX MOHATHH Kak ABM)KEHUH TUNIOCKOCTH COCTOUTCS B 9 Kiacce.

KonTpomabHast padota Nel conepuT 3a1aHus Ha BBIYUCIIEHUE YIJIOB, 00pa30BaHHbBIX B NMPSAMOYTOJIbHUKE U poMOe MO Clie TPOBEACHUS UX
JIMaroHajiel, CBOKMCTBA MapasuiesiorpaMmma.

2. Maomans (144)

[TonsTHe momaau MHOroyrojapHuka. Ilnomany npsMoyroypHuKa, NapauieIorpaMMa, TpeyroybHuKa, Tpaneuuu. Teopema [ludaropa.

OcHoOBHasl 11eJIb — PaCUIMPUTh U YIIIYOUTh MOJIydeHHBbIE B 5—6 Kilaccax MpeACTaBIEHUS ydaluluxcs 00 M3MEPEHUHM M BBIUMCICHHUHU IJIOLIAIEH;
BBIBECTU (DOPMYJIBI IIOLIAAECH NPSIMOYIOJIbHUKA, MapajyielorpaMMa, TPEYTroIbHUKA, TPAlelUny; 10Ka3aTh OJHY U3 IJIaBHBIX TEOPEM I'€OMETPUH —
teopemMy [Iudaropa.

BreiBog popmyn aist BBIUMCICHUS IUIOIIAJEH NPSIMOYTOJIbHUKA, MapajljielorpaMMa, TPEyroJlbHUKaA, TPAlellud OCHOBBIBAETCS HA JIBYX OCHOBHBIX
CBOMCTBaX IUIOMIAJCH, KOTOphIe MPUHUMAIOTCS HMCXOJS M3 HArJSIIHBIX TPEACTaBICHUH, a Takke Ha (GopMmyne IJIOmAaAud KBajapara, 000CHOBaHHE
KOTOPOi1 HE ABIISETCS 0053aTENbHBIM IS yJaIlluXCsl.

HeTrpagumoHHo! JUisl HIKOJBHOTO Kypca fBJIE€TCS TeopeMa 00 OTHOLIEHMM IUIOIIaJed TPEeyrojbHUKOB, MMEIOIIMX MO paBHOMY yriy. OHa
MIO3BOJISIET B JalbHEMIIEM JaTh IPOCTOE JOKAa3aTEIbCTBO IPU3HAKOB NOJOOUS TPEYroJbHUKOB. B 3TOM COCTOUT OJHO W3 MPEUMYILECTB,
00yCIIOBJICHHBIX pAHHUM BBEJICHHEM TOHSATHS TIJIOIIA]TH.

JlokazarenbcTBO TeopeMbl Ilmdaropa ocHOBBIBaeTCS Ha CBOMCTBax IUIOmaAed W QGopMmynax ajis IUIOMIAAed KBaapaTa M MPSIMOYTOJIbHUKA.
Jloka3bIBaeTcs TaKke Teopema, oopaTHas teopeme Iludaropa.

KoHnTposbHast padota Ne2 conepuT 3a/1aHus Ha BBIYMCIICHUE TUIONIA Il apaienorpaMMa, Tpaneyu, IpuMeHenne teopemMsl [udaropa,
IIOCTPOEHUE TPEYTOJIbHUKA, IJIONIAb KOTOPOTro OOJbIIEe MIM MEHBIIE MJIOIAAN JAaHHOTO TPEYTOJIbHUKA B HECKOJIBKO Pas3.

3. ITono0HbIe TpeyroabHuku (194)

[Tono6usie Tpeyronpauku. [Ipu3Haku mogoOust TpeyroibHUKOB. [IprMeHeHne mogo0us K J10Ka3aTelnbCTBY TEOpEM M pelieHuio 3aaad. CuHyc,
KOCHHYC ¥ TaHT'€HC OCTPOr0 yIJia MpsIMOYTOJIbHOTO TPEYTOJIbHHKA.

OcHOBHasl 11eJIb — BBECTHU NOHATHE MOJOOHBIX TPEYrOJbHUKOB; PACCMOTPETh MPU3HAKH MOA0OMS TPEYrOJIbHUKOB M UX NPUMEHEHHUS; CJIENaTh
MIEPBBIN 1Iar B OCBOGHUH YYaIIUMUCS TPUTOHOMETPUYECKOTO arrapaTra F€OMETPHH.

Omnpenenenne MOAOOHBIX TPEYTOJHHUKOB JAETCSl HE Ha OCHOBE NMpeoOpa3oBaHUs MOJOOMs, a Yyepe3 paBEHCTBO YIJIOB M MPONOPIHUOHAIBLHOCTD
CXOJICTBEHHBIX CTOPOH.

[Ipu3Haky 1momoOUs TPEYrOJIbHUKOB JOKA3bIBAIOTCA C MOMOUIbIO TEOPEMBI 00 OTHOIIEHMH IUIOIIAJEH TPEYroJbHUKOB, UMEIOLIUX [0 PaBHOMY
yriy.

Ha ocHoBe mnpu3HaKkoB MM0J00MsS JOKA3bIBAETCSI TEOpPEMa O CpPEJHEM JIMHUU TPEYroJIbHHWKA, YTBEP)KICHHE O TOUKE IEpPEeceUeHUs] MeauaH

TPEYrOJIbHUKA, @ TAKXKE€ JBa YTBEP)KJIEHHUS O IMPONOPLUUOHAIBHBIX OTpe3Kax B NPSMOYIOJIbHOM TpeyroJibHUKeE. JlaeTcs mpeacraBieHHE O METOJE
no00us B 33/1a4ax Ha IOCTPOCHHUE.



B 3akiroueHne TeMbl BBOJATCS 3JIEMEHTBI TPUTOHOMETPUN — CHUHYC, KOCUHYC ¥ TAHI'€HC OCTPOrO YIJIa NPSIMOYTOJIBHOTO TPEYrOJIbHUKA.

KonTpomasHas padota Ne3 conepuT 3aaHus Ha J0Ka3aTeIbCTBO 000U TPEYTOJIbHUKOB 0 IPU3HAKAM, BBIYUCIEHUE UX CTOPOH U3
COCTaBJIEHHOW MPONOPLNH, HAXOKICHHE OTHOLIECHHS IIOMIAAEH 10J00HBIX TPEYTOJIbHUKOB.

KonTponbHast pabota Ne4 conepuT 3aaHus Ha IPUMEHEHUE COOTHOIIEHUN OTPE3KOB B MPSMOYTOJIbHOM TPEYTOJIbHUKE, BEIUNCICHUE CUHYCA U
KOCHHYCa YIJIOB IIPSIMOYTOJIBHOTO TPEYIOJIBHUKA, BBIYUCIEHUE CTOPOH MPSAMOYIOJIBHOIO TPEYrOJIbHUKA C UCIIOJIB30BAHUEM CHHYCA, KOCUHYCA U
TaHTEHCa €ro OCTPOTO yria, MOBTOpeHue GopMy st miomaneit gpuryp.

4. OxpyxHocTb(174)

B3anMHOe pacnosiokeHue npsMoil M OKpyKHOCTH. KacarenbHas K OKpYKHOCTH, €€ CBOWCTBO M NpH3HAaK. [leHTpaJbHbIE U BIMCaHHBIE YIJIBI.
UYerslpe 3aMedaTebHble TOYKH TPEYTOJIbHUKA. BIIMCaHHAs U ONKMCaHHAsI OKPY/KHOCTH.

OcHOBHasi 1Leb — pacCIIUPUTH CBEACHUS 00 OKPYXHOCTH, TOJYYEHHBIC YyYallMMHCA B 7 Kiacce; M3y4HTh HOBBIE (DaKThl, CBSI3aHHBIE C
OKPYXHOCTBIO; I03HAKOMUTD yYalIUXCsl C YETBIPbMs 3aMe4aTelIbHBIMA TOYKaMU TPEYrOJIbHHKA.

B naHHOW TeMe BBOAWUTCA MHOIO HOBBIX ITOHATHUH M PacCMAaTPUBACTCS MHOTO YTBEP)KIACHUH, CBS3aHHBIX C OKPYXHOCTHIO. /ISl MX YCBOEHHs
CJIEIyeT yJIeNUTh 0O0JIbIIIOE BHUMAaHUE PELICHHIO 3a/1a4.

VYTBepKIEHUS O TOUKE MepecedyeHuss OUCCEKTPUC TPEYroJbHUKA U TOUKE NMEPECEUEHUs] CEPEANHHBIX MEPIEHANKYIISIPOB K CTOPOHAM TPEYroJIbHUKa
BBIBOJIITCS KaK CIIEICTBUS M3 TEOPEM O CBOMCTBAaX OMCCEKTPUCHI YIia U CEPEIMHHOTO MEPIEeHINKYIApa K OTpe3Ky. Teopema o TOUKe MepecedeHust
BBICOT TPEYTOJIbHUKA (MU UX MPOJOJKEHUI) JOKA3bIBAETCS C MOMOILBIO YTBEPIKICHUS O TOUKE MEPECEUEHUs CEPEIUHHBIX MEPIECHANKYISIPOB.

Hapsiny ¢ TeopeMaMu 00 OKpYKHOCTSIX, BIMCAHHOM B TPEYrOJbHUK U ONKMCAHHOM OKOJIO HETO, PaCCMATPUBAIOTCS CBOWCTBO CTOPOH ONKCAHHOIO
YETBIPEXYTIOJIbHUKA U CBOMCTBO YIVIOB BIIMCAHHOTO YETHIPEXYTrOJIbHUKA.

KoHnTpomabHast padota Ne5 conepuT 3aaHus Ha BBIYMCIICHUE BEJMUMHBI BIMCAHHBIX B OKPY)KHOCTb YIJIOB, paJJNyCOB BIMCAHHON 1 OITMCAaHHOMN
OKPYXHOCTEH TPEYTrOJIbHUKA, IPUMEHEHHUE CBOMCTB XOPJ OKPYKHOCTH.

6. IloBTopenme. Pemenne 3agau (4 4)

Conep:xxanue yueOHOro npeamera 9 kiacc

1. Bektopsbl. Metoa koopaunar ( 18 yacos)

ITonste BexTopa. PaBeHCTBO BekTOpOB. CIll0’)KEHHE M BBIUMTAHHE BEKTOPOB. YMHO)KEHHME BEKTOpa Ha 4uClO. Pa3iolkeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bekrtopa. IIpocreimme 3agadyn B KOOpAMHATax. YPAaBHEHUS OKPYKHOCTM M mpsMoil. IIpumeneHue
BEKTOPOB U KOOPAMHAT IIPU PELICHUH 3a/1a4.

OcHOBHasl 11eJIb — HAy4YUTh YYaIlIMXCsl BBINOJHATH JEHCTBUS HAJ BEKTOpAaMHU KaK HaIpPaBJICHHBIMU OTpPE3KaMM, YTO BAXKHO ISl MPUMEHEHUS
BEKTOPOB B (PU3UKE; IO3HAKOMUTD C UCIIOJIB30BAHUEM BEKTOPOB U METOJA KOOPAUHAT MPU PEUICHUHM F€OMETPUUECKUX 3aa4.

Bekrop ompenensercs Kak HalpaBJICHHBINA OTPE30K M JCWCTBUS HAJl BEKTOPAMH BBOAATCS TaK, Kak 3TO MPUHATO B (PU3HKE, T. €. KaK JCUCTBUSA C
HampaBJICHHBIMU OTpe3kaMu. OCHOBHOE BHHUMAHHUE JIOJDKHO OBITh yAENEHO BBHIPAaOOTKE YMEHHH BBHINNOJHATH ONEPAllMU HaJl BEKTOpaMH (CKJIa/bIBaTh



BEKTOPHI TI0 MpaBHJIaM TPEYroJbHHUKA M TMapaiiesorpaMmma, CTPOUTh BEKTOP, PABHBIM Pa3HOCTH JBYX JAaHHBIX BEKTOPOB, a TAKXKe BEKTOP, PaBHBIN
MIPOU3BEICHUIO JAHHOTO BEKTOpAa Ha JAHHOE YHCJIO).

Ha mpumepax mokaspIBaeTcs, KaKk BEKTOPHl MOTYT NPUMEHSTHCS K PEIICHHI0 TeOMETpHuYecKux 3amad. JlemoHcTpupyercss 3¢h(eKTHBHOCTD
npuUMeHeHHsT GOpMYIT JUISI KOOPAMHAT CepelMHBI OTPE3Ka, PAaCCTOSHHUS MEXAY ABYMSI TOUKaMH, YPaBHEHHH OKPY)KHOCTH U MPSIMOl B KOHKPETHBIX
reOMETPUYECKUX 3aJ]adaxX, TEM CaMbIM JIa€TCsl MPECTaBIeHHE 00 N3yYEHNN T€OMETPHUECKUX (PUTYP C MOMOIIBIO METOIOB areOphl.

KontponsHast padota Nel comepkuT 3amaHus Ha BBIYUCIECHHE KOOPAMHAT M JUIMHBI BEKTOPA, CIOKEHHE BBIYMTAHHE BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YHCJIO, ONpeesICHHE BUIA TPEYroJbHUKA [0 KOOPIMHATAM €r0 BEPIIUH, TPUMEHEHHE YPaBHEHUH OKPY)KHOCTH U TIPSIMOH.

2. CooTHOLIEHUSI MeK1Y CTOPOHAMH U YIJIaMH TpeyroisHuka. CkanspHoe npousseaeHne BeKTopos (11 yacoB)

CuHyc, KOCHHYC W TaHT€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHue TpeyrodpHUKOB. CKallipHOE MPOM3BEACHUE BEKTOPOB U €ro
MpUMEHEHHE B TEOMETPHUECKUX 3a7a4ax.

OcHoBHas 11e7b — Pa3BUTh YMEHHUE YUAIIUXCS MPUMEHSATh TPUTOHOMETPHUYECKUH armapaT MpH peIeHHH TeOMETPUIECKUX 3a/1ad.

Cunyc n xocunyc moboro yrna ot 0° go 180° BBOIATCS C MOMOIIBIO €AUHUYHOM IMOJIYOKPYXHOCTH, JOKa3bIBAlOTCS TEOPEMbl CHHYCOB U
KOCHHYCOB W BBIBOJHTCS €IIe 0jJHa (opMyna IJIONIaTi TPEYrojdbHUKa (MOJOBHHA MPOU3BEACHUS JBYX CTOPOH Ha CHHYC yIila MEXIy HUMH). DTOT
ammapar NpUMEHSEeTCs K PEICHUIO TPEYrOJIbHUKOB.

CkansipHOoe TIpOM3BEICHUE BEKTOPOB BBOJHUTCA Kak B (prsuke (Mpow3BeAeHUE UTMH BEKTOPOB HAa KOCHHYC yTila MeXIy HUMH). PaccmaTpuBatoTcs
CBOMCTBA CKAJISIPHOTO MPOU3BE/ICHUS U €T0 IPUMEHEHNE TIPU PEIICHUH TeOMETPUIECKUX 3a/1ad.

OcHOBHOE BHUMaHHE CJENYeT YICNUTh BHIPAa0OTKE MPOYHBIX HABHIKOB B NPUMEHEHWH TPUTOHOMETPUYECKOTO armapara IpH pelieHHH
reOMETPUYECKUX 3aj1ay.

KontponpsHast pabota Ne2 conepKUT 3a7aHusi Ha BEIYUCICHUE YITIOB B CUCTEME KOOPJIUHAT, PEIICHHE TPEYTOJIbHUKA. BBIYMCICHHE KOCHHYCA yIiia
TPEYroJIbHUKA TI0 KOOPIUHATAM €TO BEPILIHUH.

3. JlimHa OKPYKHOCTH M IIomaAb Kpyra (12 yacoB)

[TpaBunbHBIE MHOTOYTOJTBHUKHA. OKPYKHOCTH, OMMCAHHAsT OKOJIO MPABHIBLHOTO MHOTOYTOJIbHHMKA M BIHMCaHHasi B Hero. IlocTpoeHne mpaBMIIbHBIX
MHOTOYTOJIbHUKOB. JlmnHa okpykHOCTH. [Inomans kpyra.

OcHOBHas 1eJIb— PaCIIUPUTh 3HAHUE YUYAIUXCs O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHS JJIMHBI OKPYXHOCTH U TJIOMIATH Kpyra U GOpMyITbl
JUTSL UX BBIYUCIICHUSL.

B Hayanme Tembl fgaercs OmpeseNieHHe MPaBWIBHOTO MHOTOYTOJIbBHUKA M PAacCMaTPHUBAIOTCS TEOPEMBI 00 OKPY)KHOCTSIX, OMHCAHHOW OKOJIO
MPaBUIBLHOTO MHOTOYTOJIbHUKAa W BINHCAaHHOW B Hero. C MOMOIIBIO ONHCAaHHONW OKPYKHOCTH PEIIAOTCS 33Ja4d O TOCTPOCHUH MPABUIBHOTO
[IECTUYTOJIBHHUKA U TIPABUIILHOTO 2re-yrobHUKA, €CIH JJaH MPABHIIBHBIN ra-yroJbHUK.

@opMynbl, BBIPAXKAIOUINE CTOPOHY MPABHWIBHOTO MHOTOYTOJIbHUKAa M PaJuyC BIIMCAHHOW B HEro OKPYXHOCTH dYepe3 paauyc OINHUCAHHON
OKpPYXHOCTH, UCTOJIB3YIOTCSI IPU BBIBOAE (OPMYII JJIMHBI OKPY)KHOCTH M TUIOIIAAW Kpyra. BeIBoJ ommpaercs Ha MHTYUTHBHOE IPEJICTABICHHE O
npesene: Mpu HEOrPaHNUEHHOM YBEJTMUEHUH YHCIa CTOPOH MPAaBUIHBHOTO MHOTOYTOJIEHUKA, BIIMCAHHOTO B OKPY)KHOCTB, €r0 MEePUMETP CTPEMHUTCS K
JUTUHE 3TOW OKPYXKHOCTH, a TUIOIA/Ib — K TUIONIAAM KPYra, OTPaHHYEHHOTO OKPYKHOCTBIO.



KonTposabHast pabota Ne3 coaepKUT 3aJjaHHsI HAa BBIYMCIEHUE CTOPOH MPABWIBHBIX MHOTOYIOJIbBHUKOB, ONMCAHHBIX U BIIMCAHHBIX B OKPYKHOCTb,
JUIMHBI OKPY’KHOCTHM M IUIOIIAAU Kpyra 4epe3 CTOPOHBI BIMCAHHBIX M OIMCAHHBIX INPABWIIBHBIX MHOTOYIOJIbBHUKOB, JUIMHBI JAYTH OKPYKHOCTH M
IJIOIIAIM CEKTOpa Kpyra 10 IpajyCHOM Mepe Iyru U panyCy OKPYKHOCTH.

4. JBu:xerHus (8 yacoB)

OTtoOpakeHne miockocTu Ha cedd. [Tonstue nemxenus. OceBast U HeHTpaidbHass cummerpuu. [lapannensubiii nepenoc. [loBopot. Hanoxenus u

JABMOKCHUA.
OcHoBHas oeJib — TIMO3HAKOMHUTL YYalluxXCd C TOHATUCM [JBUKCHUA W C€ro CBOfICTBaMH, C OCHOBHBIMH BHIAaAMHU IIBI/I)KGHI/II\/JI, (¢{0)

B3aMMOOTHOILLICHUSIMUA HAJIOKECHHUIN U JIBUKECHHUIA.

JIBIKEHHUE TUIOCKOCTH BBOJUTCS KaK OTOOpakeHHE TUIOCKOCTH Ha cels, COXpaHSIOIIee pacCTOSTHIE MEeXIy Toukamu. [Ipu paccMOTpeHu# BHUIOB
JBUKEHUM OCHOBHOE BHUMAaHHME YJENSAETCS IOCTPOEHUIO 00pa3oB TOYEK, NPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IPH OCEBOM M LEHTPaIbHOU
CUMMETPHSX, TapaJIeIbHOM IepeHoce, moBopote. Ha aeKTHBIX mpuMepax MOKa3bIBAETCsl IPUMEHEHHE TBMYKCHUH TIPU PEIICHUH T€OMETPUIECKUX
3azad.

[ToHsTHE HANOXKEHUSI OTHOCUTCS B JAHHOM KypC€ K UMCIIYy OCHOBHBIX MOHATUH. JloKa3pIBaeTcs, 4TO MOHATHS HAJIOXKEHUS U JIBUKEHUS SBIISAIOTCS
SKBUBAJICHTHBIMU: JII000€ HAIOKEHUE SBIISETCS ABM)KEHUEM TUIOCKOCTH U 00paTHO. V3ydyeHune noKa3aTeiabCcTBa He SBISETCS 00s3aTeNbHBIM, OJHAKO
CJIEyeT PACCMOTPETD CBA3b MOHATUI HAJIOKEHUS U JIBUYKEHUSI.

KontponpsHast pabora Ned comepKuT 3aaHus Ha MOCTPOCHUE (UTYp, MOIYYEHHBIX OTOOpaKEHHEM MaHHBIX NMPH CUMMETPUU OTHOCHTEIHHO
MPSIMOM U TOYKH, 10Ka3aTEIbCTBO CBOMCTB (UTYp C IOMOIIbIO CUMMETPHUI U TOBOPOTA.

S. HavyanbHble cBeieHus1 U3 cTepeoMeTpuH (8 4acoB)

[Ipenmer crepeomerpuun. I'eomeTpuyeckue Tena M MOBEPXHOCTH. MHOTOrpaHHUKU: IpHU3Ma, MNapajuielenure], nupamuaa, (GopMyiabl I
BBIUMCIICHUS NX 00beMOB. Tena u MoBepXHOCTH BpallleHHs: HWIMHP, KOHYC, cdepa, map, GopMyiIsl Il BBIYUCISHHS UX IJIOMIaIe ITOBEpXHOCTEH 1
00BEMOB.

OcHoBHas 11e7b — JaTh HadyaIbHOE MPECTABICHHUE O TeJlaX U MIOBEPXHOCTSIX B MPOCTPAHCTBE; MO3HAKOMHTH YYAIIXCSl C OCHOBHBIMHU (hopMymaMu
JUIl BBIYMCIICHUS TUIONIAJIEN TOBEPXHOCTEN U 0OBEMOB TEI.

PaccmoTpenune npocTtedmx MHOTOTPAHHUKOB (TIpU3MBI, Mapajjiesienuneaa, TUpaMubl), a TaKkKe TeJl W IMOBEPXHOCTEN BpalleHus (LUIMHIPA,
KOHyca, c(epbl, 11apa) MPOBOJUTCS Ha OCHOBE HArJISAHBIX NPEACTaBICHUM, 0€3 MPUBIICUEHUsI aKCUOM cTepeoMeTpuu. Dopmyibl Uil BBIUHCICHUS
00BEMOB yKa3aHHBIX TeJl BBIBOAATCS Ha OCHOBE MpuHIHMIA KaBambepu, GopMyssl 11si BBIYMCICHUS IJIOMIAIeH OOKOBBIX TTOBEPXHOCTEH MUIMHIpA U
KOHYCa IMOJIyJaroTCsl ¢ TOMOIIBIO Pa3BEPTOK ITHX MOBEPXHOCTEH, (hopMyra muiommaay chepbl MpUBOUTCS 6€3 000CHOBAHUSI.

6. 00 akcnomax reomerpun (2 yaca)

becena 06 akcmomax reomeTpun.

OcHoBHasl 11e71b — J1aTh 0oJiee IIyO0KO€ MPECTaBIEHUE O CUCTEME aKCHOM TUIAHUMETPUH U aKCHOMATUYECKOM METOIE.

B naHHOI TeMe paccka3bIBaeTCsl O PA3INYHBIX CUCTEMAax aKCHOM I'€OMETPHH, B YACTHOCTH O Pa3IMYHBIX CIIOCOOaX BBE/ICHUS MOHATUS PAaBEHCTBA
¢buryp.

7. TloBTopenue. Pemenue 3aga4 (9 yacon)



Hroropas KOHTPOJIbHAaA pa60Ta COACPIKUT 3alaHUA Ha OIMMPCACIICHUC BEKTOPA, ,Z[GfICTBHSI C BECKTOpaMHu, CKAJIAPHOC NMPOU3BCICHUC BEKTOPOB,
OMpCACIICHUC TUIIA TPCYTOJIbHHUKA 110 KOOpAWHATAM BCPIIWH, BBIYUCIICHUC OTPE3KOB 110 KOOPAWHATAM KOHIIOB, BBIYUCIICHUEC PaInyCOB BIIMCAHHBIX
1 OIIMCAaHHBIX Opr)KHOCTCfI TPEYTrOJIbHUKA, BBIYUCIICHUC IJIMHBI AYTU U IUIOIIaANu CEKTOpA.

IINIAHUPYEMBIE PE3YJIbTATBI U3YUYEHUA KYPCA
Harasinnas reomerpust

BrInyCKHHUK HayduTCA:

® pacmo3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJICISIX M B OKPY)KAIOIIEM MUPE TUIOCKUE U TIPOCTPAHCTBEHHbBIE T€OMETPUIECKHe (DUTYPHI;
e pacrno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapajlieenuIea, NpaBuabHOW TUPAMU/IBL, MJIMHPA U KOHYCA;

®  ONpeAeNATh N0 JUHEHHBIM pazMepaM pa3BEPTKH (PUTYpPHI IMHEHHBIE pa3Mephl caMoil GUTYpBI B HA000POT;

®  BBIYUCIATH O0BEM MPSAMOYTOJIBHOTO MapaljiesIeUIe/a.

BBINTYCKHHK TIOJIyYUT BO3MOKHOCTB:

®  BBIUUCIIATH 00OBEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpP, COCTABICHHBIX U3 MPSIMOYTOJIBHBIX apallJIeNeHIIE/IOB;
e yrIyOUTh M Pa3BUTH MPEJICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTYpaxX;
® [IPUMEHATh NOHATHE PA3BEPTKH JUIS BBINIOJHEHUS ITPAKTUYECKUX PACUETOB,

I'eomeTrpuueckue purypsi
BrinyckHUK Hay4duTCS:

® [I0JIb30BAThCS SA3BIKOM F'€OMETPUH JJIsI OTIMCAHUS TPEIMETOB OKPYXKAIOIIETO MUPA U UX B3AUMHOTO PACIIOI0KEHUS;

® pacmo3HaBaTh M M300pakaTh HA YEPTEKAX M PUCYHKAX Te€OMETpHUECKUE QUTYPHI KX KOHPHUTYpAIUH;

e HAXOIHTH 3HAYCHHUS JUIMH JIMHEHHBIX 2IEMEHTOB (GUIYp M UX OTHOILICHHS, IPaLyCHyIo Mepy yrios o O 1o 180°, mpumMensis onpeerneHus,
CBOWCTBA W MpU3HAKU (DUTYP U UX IEMEHTOB, OTHOIIICHUS (pUryp (paBeHCTBO, M0100Me, CAMMETPHUH, IIOBOPOT, MapAJUICITBHBIN TEPEHOC);

® OIEPHUPOBATH C HAYATHLHBIMH MOHITHSIMHA TPUTOHOMETPHUH U BBITIOTHSITH YJIEMEHTAPHbBIE ONepaliy Haj PYHKIUSIMH YTI0B;

e pemiaTth 3aJIa4M Ha JOKa3aTelIbCTBO, OMHUPAsCh HA H3yYCHHBIC CBOMCTBA (PUT'Yp U OTHOIICHHUI MEX Ty HUMH U TIPUMEHSIS U3Y4EHHBIC METOIbI
JI0Ka3aTeNbCTB;

® pelaTh HECJOXKHBIE 33]]Ja4H Ha OCTPOCHUE, MPUMEHSISI OCHOBHBIE aJITOPUTMBI TTOCTPOEHUS C TIOMOIIBIO IIUPKYIIS ¥ JIMHEHKH;



pemarh NpocTelne IIaHUMETPUUECKUE 3a/Ja4ul B TPOCTPAHCTBE.

BBINTYCKHHK IIOJIyYUT BO3MOXKHOCTB:

OBJIAJIETh METOJAMH PEILICHUS 3a]ja4 Ha BBIUMCIICHUS U JOKa3aTeIbCTBA: METOJIOM OT POTUBHOI0, METOJIOM I0J1I00MsI, METOI0M Tepedopa
BAPUAHTOB U METOJ0M I€OMETPUUECKUX MECT TOUYEK;

MIPUOOPECTH OTBIT IPUMEHEHUS aNTreOpanyecKoro U TPUTOHOMETPUYECKOTO anmnapara U uiei ABMKEHUS [IPU PEIIEHNH T€OMETPUUYECKUX 3a/1aY;
OBJIAJICTh TPAAUIMOHHON CXEMOU pellIeHNs 3a/1a4 Ha IIOCTPOCHHUE ¢ TIOMOIIBIO [IUPKYJIS U JIMHEHKU: aHAIU3, IOCTPOEHUE, J0KA3aTeIbCTBO U
UCCIIEJOBAHMUE;

HAy4YUThCS peuiaTh 3a7a4d Ha MOCTPOEHHE METO/I0M T€OMETPUUYECKOTO MECTA TOUEK U METOJIOM I10100U5;

MIPUOOPECTH OTIBIT UCCIIET0BAHUS CBOMCTB INIAHUMETPUUECKUX (QUTYP C TOMOILBIO KOMITBIOTEPHBIX POrpamM;

IIPUOOPECTH OTIBIT BBIIIOJIHEHUS IPOEKTOB M0 TeMaM: «['eoMeTprueckne npeodpazoBaHus Ha MIIOCKOCTHY, «IlocTpoeHne oTpe3koB 1o

bopmymer.

I/I3Mepelme reOMETpUYCCKUX BEJITUYUH

BrInyCKHHUK HayduTCA:

MCII0JIb30BaTh CBOMCTBA M3MEPEHUs JJTHH, IUIOMIAIeH U YIIIOB MIPH PEIICHUH 3a7a9 Ha HaXOXK/ICHUE JUTMHBI OTPE3Ka, [UTHHBI OKPYKHOCTH,
JUTMHBI IyTH OKPY>KHOCTH, TPaTyCHON MEpHI yTIa;

BBIYHCIISITE JITTUHBI THMHEHHBIX JIEMEHTOB (DUTYP U UX YIJIbl, UCHOJB3YS (POPMYIIBI JUTHHBI OKPY>KHOCTH H JUIUHBI TyTH OKPYKHOCTH, (POPMYITBI
romase ¢uryp;

BBIYHCIISITE TUIOTIAIU TPEYTOJILHUKOB, IPSIMOYTOJILHUKOB, TTapajlIeJIOrPaMMOB, TpaIlelfii, KpyroB U CEKTOPOB;

BBIYHCIISIT ITUHY OKPYKHOCTH, JUTHHY JIYTH OKPYXHOCTH;

pelIaTh 3a/1a4n Ha J0Ka3aTeIbCTBO C HCIIOJIb30BaHUEM (DOPMYIT JITMHBI OKPYKHOCTH U JUIMHBI TyTH OKPYKHOCTH, (hopMyl tuiomaaei puryp;
peuIaTh MPaKTHIEeCKHUE 3a/1a4H, CBSI3aHHBIE C HAXOKICHHEM I€OMETPUYECKUX BEIMYUH (HUCIIOJIb3Ys TIPH HEOOXOIUMOCTH CIIPABOYHUKH U
TEXHUYECKUE CPECTBA).

BBINTYCKHHK IIOJIyYUT BO3MOKHOCTB:

BBIYHCIISITE TUIOTIAIU (PUTYP, COCTABICHHBIX U3 IBYX WK 00Jiee MPSIMOYTOJIBHUKOB, MapajuIeIOrPaMMOB, TPEYTOJIBHIKOB, Kpyra M CEKTOpa;
BBIUHCIIATH TJIOMIAJA MHOTOYTOJIbHUKOB, HCTOJIb3YsI OTHOILIEHUSI PABHOBEIUKOCTH U PABHOCOCTABJICHHOCTH;



L HpI/IO6peCTI/I OIIBIT IPUMCHCHUA anre6panqec1<0r0 U TPUTOHOMCTPHUYICCKOTO alliapaTra u I/IIICI\/JI ABWOKCHUA NTPpU pCIICHUUN 3a/1a4 Ha BBIYHUCIICHUE
IIJIOIIAIE MHOTOYT OJIbHUKOB.

Koopaunartsi

BrInyCKHHUK HayduTCA:

® BBIUHCIATH JUIMHY OTPE3Ka 10 KOOPIAMHATAM €r0 KOHIIOB; BBIYUCIATH KOOPANHATHI CEPEIUHBI OTPE3Ka;
® JCIOJIb30BaTh KOOPAMHATHBIN METOJI JUIsl U3yYEHUs CBOMCTB IPSIMBIX U OKPYKHOCTEM.

BBIITYCKHHK IIOJIyYUT BO3MOKHOCTB:

¢ OBJAaACTh KOOPAWHATHLBIM METOJOM PCHICHUA 3a/a4 Ha BBIYHUCIICHHUEC U JOKA3aTCIILCTBO,
L4 HpI/IO6peCTI/I OIIBIT UCIIOJIB30BAHUA KOMIIBIOTCPHBIX NPOrpaMM JIA aHAJIN3a YaCTHBIX CJIYYaCB B3aMMHOI'0 PaCIIOJIOKCHUA Opr)KHOCTefI u

MIPSIMBIX;
e IpUOOPECTHU OMBIT BHINIOJIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHne KOOpAMHATHOTO METOA MPHU PELIEHNH 3a/1a4 Ha BBIYMCIEHUE U
JOKa3aTeJIbCTBO.

BekTopbl

BrInyCKHHUK HayduTCA:

¢ OICPpUPOBATH C BCKTOpAMU: HAXOAUTH CYMMY U Pa3HOCTH ABYX BCKTOPOB, 3aJaHHBIX TCOMCTPUYCCKH, HAXOJAUTH BCKTOP, paBHBIﬁ
MPOU3BCACHUIO 3aJaHHOT'O0 BEKTOPA HA YUCJIO,

® HaxXOJUThb JJIA BEKTOPOB, 3aaHHBIX KOOpJAUHATAMM: JJIMHY BEKTOpPA, KOOPAUHATEI CYMMBI U Pa3HOCTHU ABYX U Oonee BCKTOPOB, KOOPpAWHATLI
MPOU3BCACHUA BCKTOpPA HA YUCJIO, IPUMCEHAA ITPU HCO6XOIII/IMOCTI/I coquaTeanHﬁ, HepeMCCTHTeHLHBIfI u paCHpeIICJII/ITCJII)HI)If/'I 3aKOHBI,

® BBIUHCIATH CKAUIAPHOE IPOU3BEICHUE BEKTOPOB, HAXOAUTH YroJI MKy BEKTOPAMHU, YCTAHABIMBATH IEPIIEHIUKYISIPHOCTD IIPSIMBIX.
BBINTYCKHHK IIOJIyYUT BO3MOKHOCTb:

¢ OBJAaACTb BECKTOPHBIM MCTOJOM JJId pCIICHUA 3a/]a4 HAa BBIYUCIICHUC U JOKA3aTCIIbCTBO,
® HpI/IO6peCTI/I OIIBIT BBITNIOJTHCHUA IMTPOCKTOB HA TEMY «HpI/IMeHCHI/IC BCKTOPHOI'O MCTOZAAa IMpU PCHICHUHN 3a1a4 HAa BBIYHUCIICHUC U
J0Ka3aTCiIbCTBO».



HIKAJIA OIEHUBAHUSA
Kpurtepuu oneHuBanus 3HaHMI, yMeHHMI 1 HABBIKOB 00y4YalOIMXCs 110 MaTeMaTHKe.
(CormacHo Meroanyeckomy nrcbMy «HarmpasieHust paboTsl yunuTesneil MaTeMaTHKH 110 UCTIOTHEHUIO €IMHBIX TPeOOBaHUH MPeTo1aBaHus peaMeTa
Ha COBPEMEHHOM 3Tale pa3BUTHSI LIKOJIBD)
JUi OLIEHKH JIOCTH)KEHUH ydaluxcs MpUMeEHsIeTCs MATHOAIbHAs CUCTEMA OLIEHUBAHUSI.
OneHka NMCbMEHHBIX KOHTPOJIBHBIX pa0oT 00y4arouxcs Mo MaTeMaTHKe.
Omeem oyenusaemcs Ommemxou «5», eciu:

1) paGoTa BBINIOJIHEHA MTOJTHOCTBIO;
2) B JOTHYECKUX PACCYKICHUSIX U 000OCHOBAHUHU PEUICHUS HET IPOOEIOB U OMIMOOK;
3) B pelIeHNH HET MaTeMAaTUYECKUX OIMINOOK (BO3MOXKHA OJHA HETOYHOCTh, ONMCKA, KOTOPAsl HE SBJISIETCS CJIEJICTBUEM HE3HAHUS WJIM HEMOHUMAaHUS
y4e0HOTO MaTepuana).

Ommemka «4» cmaeumcs, eciu.
1) paboTa BBINIOJHEHA IOJIHOCTHIO, HO OOOCHOBAHMsSI IIAroB PEIICHHS HEIOCTATOYHBI (€CiIM yMEHHEe OOOCHOBBIBATH PACCYXKJEHHS HE SBISIOCH
CHEMaIbHBIM 00BbEKTOM ITPOBEPKH);
2)nomymieHsl o/lHa OMIMOKa WM €CTh JiBa — TPH HelouéTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Wid rpadukax (eciu 5TH BUABI padOT HE SBISUIUCH
CHELMATIbHBIM 00BbEKTOM IIPOBEPKH).

Ommemxa «3» cmasumcsl, eciu.:
1) momymeno Gosiee oxHOM ommMOKM WM Ooyiee ABYX — TPeX HEIOUYETOB B BBIKJIAJKaX, YepTeKax WM rpadukax, HO oOydarommiics oOiamaeT
00s13aTeIbHBIMUA YMEHHUSIMH TIO TTPOBEPSIEMOM TEME.

Ommemxa «2» cmasumcsl, eciu:
1) nomy1eHsl cylecTBEHHbIE OIIMOKH, TOKa3aBIINe, YTO OOyJarouiicss He 00nataeT 00s3aTeIbHBIMU YMEHUSMU IO JAaHHON TEME B IOJIHON Mepe.
VYuurenb MOKET MOBBICUTh OTMETKY 3a OPUIMHAJIBHBIN OTBET Ha BOIPOC WM OPUTHHAIBHOE PELIEHUE 3aJaud, KOTOPBIE CBHUJETEIBCTBYIOT O
BBICOKOM MAaTE€MaTH4YECKOM pPa3BUTHM OOYYaIOLIErocs; 3a pelleHue 0ojee CI0XKHOW 3a7ayd WIK OTBET Ha 0OJiee CIIOKHBIN BOMIPOC, NMPEATI0KEHHBIE
oOyyJaronemMycst JOMOJHUTEIBHO TTOCIIE BHITOTHEHUST UM KaKHX-JIM0O APYTUX 3a/1aHUM.

OuneHka yCTHBIX OTBETOB 00y4alOIIMXCH M0 MaTeMaTHKe
Omeem oyenusaemcs OMmmemrol «5», eciu Y4eHux.
1) mosHO pacKphll coAep:KaHUE MaTepuana B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U YUeOHUKOM;

2) M3I0XKWJI MaTepuas rpaMOTHBIM $I3bIKOM, TOYHO HCIIOJIb3YSl MaT€MAaTUYECKYI0 TEPMHUHOJIOTHIO U CHUMBOJIUKY, B OIPEACICHHON JIOTMYECKON
IIOCJIEOBATEIBHOCTH;

3) TpaBHIBHO BBIMOJHUI PUCYHKHU, YEPTEXKH, TPAdUKH, COIMYTCTBYIOIIHE OTBETY;

4) moxazan yMeHue WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMM NpPUMEpaMH, MPUMEHATh €€ B HOBOM CUTyallMM IPU BBINOJIHEHUH IMPAKTHYECKOTO



S)

6)
7)

3a/1aHus;

MPOJEMOHCTPHPOBAJ 3HAHHE TEOPHUM paHEe M3YYEHHBIX COMYTCTBYIOMIMX TE€M, C(HOPMHUPOBAHHOCTh W YCTOWYHBOCTH HCHOJB3YEMBIX IPH
OTBETE YMEHHUU U HaBBIKOB;

OTBEYAJl CAMOCTOSITEIbHO, 0€3 HABOSAIIUX BOIIPOCOB YUUTEIS;

BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEILEHNE BTOPOCTEIIEHHBIX BOIIPOCOB MM B BBIKJIAJIKAX, KOTOPBIE YUEHMK JIETKO MCIPABUI IIOCIIE
3aMEYaHUs yYUTEIs.

Omeem oyenusaemcs ommemxou «4», ecau YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I$IM Ha OLCHKY «5)), HO IIpH 5TOM UMCCT OAHWH U3 HCJOCTATKOB:

1)
2)
3)

1)

2)
3)
4)
D

2)
3)

B M3JIOKEHUU JOMYIICHBI HEOOBIINE TPOOEITbI, He NCKA3UBIIIeEe MATEMATHYECKOE COJICPIKAaHNE OTBETA;
JOTIYIIIEHBI OJTUH — JBa HEJI0YETA IMPU OCBEIEHUU OCHOBHOTO COJICP>KAaHUS OTBETA, UCTIPABIICHHBIC TIOCIIE 3aMEYaHUS YIUTEIIS,
JOTYIIIEHBI OMNOKA UIH 00Jiee ABYX HEIOYETOB IPH OCBEIICHUH BTOPOCTEIICHHBIX BOTIPOCOB HIIM B BBIKJIAJKAX, JIETKO UCIPABICHHBIC IMOCIIE
3aMeUYaHUs YIUTEJIs.

Ommemka «3» cmasumcs 8 CieoVIOUux Cayuasx.
HEMOJIHO PACKPBITO COJIEp)KaHUE MarepHuana (CoJIep:kaHue H3JI0XKEHO (parMeHTapHO, HE BCErJa IOCIEA0BaTEeNbHO), HO IMOKa3aHO oOIiee
MMOHMMAHKE BOMPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIC JIJIsl YCBOCHUS MMPOTPAMMHOTO MaTepuana (onpeeneHsl « TpedboBaHusIMU

K MaTeMaTU4YeCKOW MOATOTOBKE yUAIIUXCs» B HACTOSIIEH ITporpaMMe TI0 MaTeMaTHKE ),

UMEJHCh 3aTPYJAHCHUS WM JTOMYIICHBI OIMTMOKH B OMpPEIEICHUA MATeMAaTUYECKOW TEPMUHOJIOTHH, YepTekaX, BBIKIAJKAX, MCIPaBICHHBIC

MOCJIe HECKOJIBKIX HABOJISAIIUX BOITPOCOB YUUTEIIS;

VYEHUK HE CIIPABWICS C MPUMEHEHHEM TEOPHH B HOBOUW CHUTYallMH TMPHU BBHITIOJHCHUH MPAKTUYECKOTO 3a/IaHuWs, HO BBITIONHWI 3aJIaHUs

00513aTeNTLHOTO YPOBHS CJIOXKHOCTH IO JTAHHOU TeMe;

MIPH JIOCTATOYHOM 3HAHUM TEOPETUYESCKOTO MaTeprasa BhISBIEHA HEIOCTATOYHAS C(HOPMHUPOBAHHOCTH OCHOBHBIX YMEHUW U HABBIKOB.
Ommemka «2» cmasumcst 8 CieoVIOuux Cayuasax.

HE PAaCKpPBhITO OCHOBHOE COJIEp)KaHNUE y4EOHOTO MaTepuana;
oOHapyXeHO He3HaHWE YYEHUKOM OoJIbIIel Hiin Hanboee BaXKHOW YyacTu yueOHOTO MaTepHara;
JOTYIIEHbI OITUOKH B OTIPEIEIEHUH TIOHSATHH, IPHU MCIIOJIb30BaHUHM MaTEMAaTUYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKax WU rpadukax, B
BBIKJIa/IKaX, KOTOpbIE€ HE MCIIPABJIEHBI TIOCIIE HECKOIBKUX HABOAIIMX BOIPOCOB YUUTES.
Hrorosas oueHka 3HaHUI, YMEHHMH 1 HABBIKOB
1. 3a yueOHYIO0 4YeTBEpTh W 3a IO 3HAHWUS, YMEHUS M HaBBIKU YYAIIUXCS [0 MATEMAaTHKE OIEHUBAIOTCS OJTHUM OaJJIOM.

2. OcHOBaHHUEM /17151 BBICTABJICHUS] UTOTOBOM OLIEHKM 3HAHUH CIIyXKaT pe3ylbTaThl HAOIIOACHUN YUUTENs 3a IOBCETHEBHON pabOTON YUEHHUKOB,

YCTHOT'O OIIPOCa, TEKYLLIUX U UTOTOBBIX KOHTPOJIbHBIX paboT. O HAKO NMOCIETHUM NPUAAETCS HanOoJblliee 3HaUYCHHE.



3. HpI/I BBICTABJICHHMH UTOTOBOM OLCHKU YUYUTBIBACTCA KAaK YPOBCHB TCOPETUYCCKUX 3HAHUH Y4YCHHKA, TaK U OBJAJCHUC UM IMPAKTHUICCKUMU
YMCHUSIMU W HAaBBbIKaMU. OI[HaKO YYCHHUKY HC MOXKET OBITH BEICTABJICHA ITOJOKUTEIIbHAS WTOrOBas OII€HKa II0 MaT€MaTHKE, €CJIHM BCC HIIH
OOJIBIIIMHCTBO €T0 TCKYIIUX 06yqa}01111/1x U KOHTPOJIBHBIX pa60T, a TAaKXKC UTOroBast KOHTPOJIbHAA pa60Ta OICHCHEBI KaK HCYJIOBJICTBOPUTCIIBHBIC, XOTA
€ro YCTHBIC OTBCTBI OLICHUBAJINCH ITOJIOKHUTCIBHO.

Buabl u ¢popMbl KOHTpOJIA

Bunamun n dopmamm KoHTpoas mpu oOydueHHH ainreOpsl B 7-9 kimaccax ABISAIOTCA: TeKyWIMH KOHTPOJIb B ¢opMe KOHTPOJBHBIX padoT,
paccunTaHHbIX Ha 40 MHMHYT, TECTOB M CAaMOCTOATEIbHBIX paboT Ha 15 — 20 muHyT ¢ aud@depeHIHpPOBAHHBIM OIICHUBAHMEM, BBINOJIHEHUS
CaMOCTOSITENIbHBIX pabOT, YCTHOTO OIpOCa, BBHINOJIHEHUS NPAKTHUYECKUX padOT; NMPOMEKYTOUYHbIi M HUTOrOBbIH KOHTPOJbL B (hopMe 3auérta,
KOHTpPOJIBHON pabOTBHI.

Texyiuit KOHTPOJIb TPOBOAMUTCS C LIEJIbIO POBEPKU YCBOEHHUS M3y4aeMOTI'0 U MPOBEPSIEMOT0 IPOrpaMMHOIO MaTepHUaa; CoJIepKaHue OIpelesieTcs
YUUTEJIEM C YUETOM CTEIIEHU CJI0)KHOCTH MU3y4aeMOro MaTrepHana, a Takke ocoOeHHocTel oOyJarouiuxces Kiacca.

HToroBsle KOHTPOJIbHBIE pAOOTHI TPOBOATCS:

- TI0CJI€ U3YYEHUS HanboJjiee 3HaUNMbIX TEM MPOTPaMMBbI;
- B KOHIIE y4€OHOM YEeTBEPTH;

- B KOHIIE TIOJTYyT'O/IUs;

- B KOHIIC roJa



KAJIEHAAPHO- TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IIaHUPOBAHUEC PCAIM3YCT OJHUH W3 BO3SMOXKHEBIX IMOAXOA0B K paClIpCaACIICHUIO U3y4aCMOI0 MaTcepuraia 1o y‘IC6HO — MCTOJUYCCKOMY

komruiekTy aBTopoB JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues u ap. «I'eomerpus, 7», «['eometpus, 8», «['eomeTpust, 9», BbIITyCKaeMbIM

m3narenscTBoM «lIpocsemenney. 2010-2015

B Temarnueckom IJIaHUPOBAHUH pa3aC/ibl OCHOBHOI'O COACPIKAHUSA 110 TCOMCTPUU pa36I/ITI>I Ha TEMBI B XPOHOJIOTUH UX U3YUCHUA 110
COOTBETCTBYIOIIIUM y4EOHHUKAM.

Oco0EHHOCTBIO NPUMCPHOTO TEMATUYCCKOTO IINIAHUPOBAHUA ABJIACTCA TO, YTO B HEM COACPKUTCA OIMMMCAHKUEC BO3MOXKHBIX BUJIOB ACATCIBHOCTHU

oOydJaromuxcs B Mpoliecce YCBOCHUSI COOTBETCTBYIOIIETO COJIEPKAHMS, HAPABIEHHBIX HA JIOCTH)KEHUE TTOCTABIICHHBIX 1eJIel 00y4eHus. ITo

OPUEHTUPYET YUUTENS Ha YCUIICHUE IeITENbHOCTHOTO MOIX0/1a B 00Y4YEeHUH, Ha OPraHU3alMio pa3Hoo0pa3Hoii yueOHO JeITeTbHOCTH, O TBEYAIOLIeH
COBPEMEHHBIM TICUXO0JIOT0-TIeIarOTMYe€CKUM BO33PEHUSAM, Ha UCIIOIH30BAHUE COBPEMEHHBIX TEXHOJIOTHUM.

TexHosiornyeckas kapra kypca «I'eomerpusi: 7 kiace»

N3Yy4aCMbIX

[Ha COOTBETCTBHUEC

Harta eau o0yuenust Buj nesiTeIbHOCTH YU€eHUKA HA YPOBHE
Ne T = »
w/n eMa ypoka YUeGHBIX NpeAMETHBIX IHIAOCTHEIX YHHUBepcaAbHbIX y4eOHbIX aeiicTBuii (YY)
Ilnan | ®akr JJIsl y9uTe s IJIsl yY4eHUKa . .
ACHCTBHH pe3yJbTAaTOB PE3YABTATOR I3 napaTe/ibHbIe | peryasiTHBHBIE |KOMMYHHKATHBHbIE
I'naBa 1. HauanbHbie reomeTrpuyeckue cBegaeHusi (10 1)
O0pabaTeIBarOT
OpranusoBats Brinendror u DopMyTUpyIOT
OcCo3HaIOT poiib  [MH(MOPMAIHIO U
pabory no Nwmets 0CO3HAIOT TO, YTO |COOCTBEHHOE
Brnaneror YYEHHKa, epeaaoT ee
Ipsmas u ¢dopMupoBanuio | npexacrasieHne 0 | OOBSCHSIOT YTO [y’)K€ YCBOEHO U MHEHHE U TTO3UIIHIO,
1 . MOHATUEM OCBaMBaIOT [YCTHBIM,
OTPE30K MIPEJICTABIICHUS O | MPSIMON U TaKoe OTPE30K . UTO elle 3a/1al0T BOIPOCH,
. «OTPE30K» JINYHOCTHBIN IMUCBEMEHHBIM U
MPSIMON U oTpe3Ke MOJIEAKUT CITyIIAIOT
CMBIC]T YYCHHSI  CUMBOJIBHBIM
oTpe3Ke [YCBOCHHIO cobeceTHIKa
criocobamu
OpraHm30BaTh [IposBstor O6pabatbiBator Kputnuecku
pa6OTy o NmeTthb HUHTEPEC K HH(bOpMaHI/HO u OLICHUBAIOT
o epeaaoT ee o
(OPMUPOBAHUIO | MpECTABIEHUE O Bnaneror Kp€aTUBHOU P IOy 1€HHBIN JlaroT aileKBaTHYIO
OOBSCHSIOT YTO [YCTHBIM,
2 JIyd u yron NPEACTABIEHUA O | TEOMETPHIECKHUX MOHATUSMHU 1yuy, | ACATEILHOCTH, o OTBET, OLIEHKY CBOEMY
Takoe Jy4 U yroia apuIecKuM
TEOMETPUUECKHUX | QUTrypax Jyd u yauyr «yrom» aKTHBHOCTH mpu | P ’ OCYIICCTBIIAIOT IMHEHUIO
(bl/n'*ypax JIy4 U yroma IIOATOTOBKE [TACEMCHHBIM U1 ICAMOKOHTPOJIb,
yron ummoctpamuii  [CAMBOTBHBIM MpoBEpss OTBET
criocobamu




TTOHSITUIH [YCITOBHIO
[Ipuobperatot
OOBACHSIOT, KaKUe PHOBP OnenuBaioT
HaBBIK OcCyliecTBISIOT
¢burypsr . .. |Bmazgeror CTCTICHD U
Opranu3oBath TEOMETPUUECKUX BBIOOp JICHCTBUI
HA3BIBAIOTCS . CMBICITOBBIM CIIOCOOBI [MpuBomsT
pabory no MTOCTPOCHHU, B OJTHO3HAYHBIX
PaBHBIMH, KaK YTCHUEM. IMOCTYDKEHUS 1IENIA  [ApPTYMEHTHI B TIOJTB3Y
CpaBHeHue (dbopMupoBaHUIO | YMETh MIPUMEHSIOT u .
- CPaBHHBAIOT [MpencraBisioT B Y4COHBIX CBOCH TOYKU
OTPE3KOB U YMCHUU U CpaBHHBATH W3yYCHHbBIE HEOJTHO3HAYHBIX
OTPE3KH U YIJIHI, MHPOPMAIIUIO B [CUTYAIIHSAX, BpeHus,
YIJIOB HABBIKOB OTPE3KH U YTIIBI TTOHSTHSI, METOIBI CUTYaIUsX,
YTO TaKoe [Pa3HBIX opMax  [MCHPABIISIOT [TOJITBEPKIAIOT €€
CpaBHHBATH JUTSI PEIICHUS KOMMECHTHUPYIOT
cepequHa OTpe3Ka (Texcrt, rpaduka,  (ONIMOKH C (hakTamMu
OTPE3KH U YTIIBI 3a1a4 U OI[CHUBAOT
n OuccekTpuca . CIMBOJTBI) [TOMOIIBIO
MIPAKTUIECKOTO CBO BEIOOD
yria [YIUTEIS
xapakrepa
Opranu3oBatb Mccnenyrot
OOBACHSIOT, KaK OcBauBaior 'Y cTaHaBauBaroT
paboty mo CUTYyaIuy,
C moMoIsI0 U3MEPSIIOT KYIBTYPY AHAJIOTHH IS OTCTanBaIOT CBOIO
(hOpMHUPOBAHUIO Tpedyromue
Nsmepenne o WHCTPYMEHTOB OTPE3KH, YTO W3mepsroT ymmHBL | pabOTHI © TOHUMAHUSI . TOYKY 3pCHUS,
YMCHUU U .. |OIICHKH JCHCTBUS
OTpPE3KOB YMETh U3MEPATh | HA3BIBACTCS OTpPE3KOB YYICOHHUKOM, 3aKOHOMEpPHOCTEH [TOJITBEPKIAIOT
HABBIKOB B COOTBETCTBUH C
OTPE3KU MacCIITaOHBIM TTOMCKa , IICTIOJTB3YIOT UX B . (hakTamMu
HU3MEPCHUS ITOCTaBICHHOW
OTPE3KOM uHpOpPMAIIUU [pEIICHUH 3319 N
OTpPE3KOB Baavuei
ITonumaror
Opranu3oBath CaMOCTOSITETbHO
OOBSACHSIOT, KaK obcyxmaemyro  [[IpemcraBistor CBOEBpEMEHHO
paboty mo C moMoIsI0 COCTaBJISIFOT
U3MEPSIFOT YIIIBI, uHpOpPMAIUIO,  [MH(OOPMAIHIO B OKa3bIBAIOT
Nsmepenune (hOPMHUPOBAHUIO | WHCTPYMEHTOB . AT OPUTM
4TO TaKOE IPafyCc u | CMBICI TAHHOW  [pa3HBIX (hopMax HEOOXOTUM IO
YIJIOB TIOHATHUA TPagyCc | YMETb U3MEPATH AlyCHAs Mepa 3MEPAIOT nHdopmatun B | b MEesSATeTLHOCTH NpU
TEKCT, rpaduka. .. [B3auMornomonts
U rpaxycHast VIIIBI FPany P BCJIMIMHBI YIIIOB P . TP > |pellIeHHH y4eOHO
yria coOCTBEHHON CHMBOJTBI) CBEpCTHUKAM
Mepa yria Bajayn
KUIHU
OpraHu3oBaTh Oo6pabarteiBator  [McenenyroT
. Coznarot 00pa3
paboty mo OO0BscHsIOT, Kakoii | Haxomsar HETOCTHOTO MHPOPMAIIMIO U [CUTYAIWH, CBOEBpEMEHHO
OPMHUPOBAHUIO | YMETh HaXOJIUTh 0JI Ha3bIBACTCS aTyCHYIO M MepeIaroT ee eOyrorue OKa3bIBAIOT
Nsmepenune (bop P T TPAZYCHYIO Mepy MUPOBO33PCHUS P rpedyIo .
YMCHUU U TPaJyCHYIO MEpy | MPSIMBIM, TYIIBIM, yTJ1a, UCTIONB3Ys o [YCTHBIM, OIICHKH JICUCTBUSI  |HEOOXOIUM VIO
JIOB . CIICHUH
yr HABBIKOB yria OCTPBIM, CBOWCTBO P D IMUCBEMEHHBIM U B COOTBETCTBUM C  [B3aUMOIIOMOIITH
MaTEeMaTHICCKUX .
HU3MEPEHUS Pa3BEePHYTHIM HU3MEPCHUS YIIIOB rpaduaecKkumM MOCTaBJIEHHOM CBEpCTHUKAM
3a1a4 N
YIJIOB criocobamu Baaueit




PacnosHaBaTth Ha

OOBACHSIOT, KaKue
YIJIbI HA3BIBAKOTCS

yepTexax u
OpraHu3oBaTh CMEXHBIMU U Paboratot ¢
n300paxkath CoTpyHHYAIOT C
pabory no Kakue T€OMETPUUECKUM YcranaBnuBatoT  (CaMOCTOSITENBEHO
BEPTHUKAJILHBIE U OCO3HAIOT poJIb OTHOKJIACCHUKaMH
(hopMHUpPOBaHUIO BEPTUKAJIBHBIMH. TEKCTOM, TIPOBOJST QHAJIOTHH IS COCTaBIISIIOT
CMexHBIE 1 CMEXHBIE YIJIbl. YUEeHHKaA, MpY peIeHu  3a/1ay;
TIPE/ICTAaBIICHUS O ®opmynupyroT 1 JIOTUYECKHe MOHUMAaHUSI QITOPUTM
7 BEpPTUKAJIbHbIE Haxonuts OCBaWBAaIOT . [YMEIOT BBICTYIIATh
CMEXHBIX 00OCHOBBIBAIOT 000CHOBaHUS, . 3aKOHOMEPHOCTEH |[NeTeNbHOCTH MPH
[YTJIBI IpagyCHYIO Mepy JIMYHOCTHBIH ., [OIIIIOHEHTA.
BEPTHKAJILHBIX YTBEPXKIEHHUS O JIOKa3aTeIbCTBA , ICTIOJIB3YIOT UX B [peIICHUN y4eOHOU
BEPTUKAJIBHBIX U . CMBICIT Y4EHUS dopmymupyror
yriax, ux CBOMCTBax MaTeMaTHIeCKHX [pELICHUH 3a1ad  Bajaqu
. CMEXHBIX YTJIOB, 9 BEIBOJIBI
CBOMCTBax CMEXHBIX YTBEpXKICHUH
UCTIONB3YS X
. BEPTHKAJILHBIX
CBOMCTBa
YIJIOB
OO0mscHsitoT, Kakue | [IpuoOperaror
TIpsIMBbIE HaBBIK
Haxonar B
OpraHu3oBaTh Ha3bIBAIOTCS T€OMETPUUYECKHX Hccnenyro
% OcBanBaroT yaeOHHKaX, B T.U. [MpuBoasT
pabory no Pacrio3HaBaTh Ha | NMEpHEHAMKYISPHBI | MOCTPOSHHH, CHTYyalHH,
KYJIbTYPY ncnons3ys UKT, API'YMEHTBHI B IIOJIb3Y
[epnenau- (OpMHUpPOBaHHUIO | YepTexax U MU. QOPMYIUPYIOT | IPUMEHSIOT Tpedyromniye .
paboTsI ¢ ITOCTOBEPHYIO . CBOEIT TOUKH
8 KyJISIpHBIE TIPE/ICTaBIICHUS O | M300paXkaTh 1 000CHOBBIBAIOT N3y4YEeHHbIE OLIEHKH JEeHCTBUS
yueOHHKOM, nHpopManuio, BpeHus,
TIpsIMBIE TIePIEeHANKYISIP- | MEepNeHIUKYISAp- | YTBEP)KACHHE O TIOHSITHS], METOJIBI B COOTBETCTBHH C
. TIOUCKa HEOOX0IUMYIO . MOATBEPKIAIOT ee
HBIX NPSIMBIX, UX | HbIE MPSIMBIE. CBOMCTBE JIBYX JUTSL PEIIeHNS MOCTaBJIEHHOM
. nHpopmanuu TSl peleHus N (bakTamu
CBOICTBE TIepIeHANKYJISP- 3a1a4 Baauei
3amad
HBIX MPSIMBIX K MIPaKTHYECKOTO
TpeTben Xapaxrepa
OpranusoBatb N3zobpaxator u Hcnone3yror 0O
. TBIISIOT
paboty mo O0600IUTh U pacro3HaroT CBOWCTBA CYIICCTBIIAIO
CpaBHEHHE Cotpyanmyaior ¢
000011IeHUIO U CHCTEeMAaTH3H- yKa3aHHBIE N3MepeHust >
Pemmenne 3amau . M3BIIEKAIOT PaGoras o OTHOKJIACCHUKAMH
CHCTEeMaTH3aluy | pOBaTh 3HAHWS O | MpOCTeHIINe OTpPE3KOB H YIJIOB [posBnsiroT
Mo Teme: . . HEOOXOAMMYIO TUIaHY, CBEPSIIOT  [IPH PELICHNH 33/1a4;
3HAHWUH O CBOMCTBax ¢urypst Ha TIPY pEeIICHUH TIO3HABATENbHYIO .
9 «HavyanbHble . MH(pOPMALIHIO CBOM JICHCTBHSI C  [YMEIOT BBICIYIIATh
CBOMCTBax n3MepeHus JUIH | Yeprexxax. Pemaror | 3ama4 Ha aKTHBHOCTb, >
reOMETpUYECKHE nepedopMyiipyro [1€IBIO, BHOCST OITIIOHEHTA.
HU3MepeHust OTpPE3KOB, 3a]auy, CBSI3AHHbIE | HAXOXKJCHUE TBOPUYECTBO D
CBEIICHUSD) . KOPPEKTHPOBKH OpPMYJTUPYIOT
JUINH OTPE3KOB, rpajiyCHOM Mephl | C 3TUMHU JUIMHBI OTpe3Ka, T yciosue, cTpoat |KOPP P PMYITHPYIO
. . . BBEIBOJIBI
IpayCHON Mephl | yria npocTedmMu IpalyCHON MephI PTIOrHIECKYT0
yria ¢urypamu yria LCTIOHKY
K IIpoxouTpOIH- PacniosHaroT AZCKBATHO - c 5
OHmMpPOJIbHAA T€OMETPUYECKHU NMCHAIOT JA0CTAaTOYHOU
P POBaTh YPOBCHL | [[pomeMOHCTpH- comeTprrcciue JemoHcTpupyroT OLICHUBAIOT P .
paboma Nel no e — GburypsI 1 ux [OJTy4eHHbIE CaMOCTOATENBHO  |TOJIHOTOM U
AOCTHIIKE poBaTh ypOBEHb | < g Pemaror | MTEMATHUECKHE pe3yNbTaThl
meme: . BHAHWS TIPH KOHTPOJIMPYIOT TOYHOCTBIO
10 INTaHHPYEMBIX BIIa/ICHUS 3HAHUS U yMEHUS paboTsI ¢ P Tp PYIo
«Hauanvnvle sanatn Ha [pelIeHU U CBOE BpeMsl U BBIPAXKAIOT CBOU
PE3YIBTATOB IO | y3yyeHHBIM BBIKC/ICHHE JUTHH IIPU PEIIEHUH IIOMOILLIO
ceomempuuec- | rovio [Pa3JIMYHOTO BHAA  |YIIPABISAIOT UM MBICIIN TIOCPE/ICTBOM
MaTepuajIoM OTPE3KOB IPayCHBIX IpUMEPOB U 3a1a4 KpUTCPUECB o
Kue cée0enus» |  Hayanpubie 3anaq IMICEMEHHON pedun
Mep YIiioB ¢ OLICHKU
TeOMETPUUECKUE HEOOXOAMMBIMU




CBCACHUS» TEOPCTUICCKUMHU
00OCHOBaHHSMH
I'masa II. Tpeyronsnuku (17 1)
Pacnoznator u
U300paKaroT Ha
OOBSCHSIOT, KaKas [IposBrstor B 0
OpFaHI/BOBaTL ‘1’ qepTexax OCCTaHaBJINBA LICHNBAIOT
urypa HHTEpEC K
pabory 1o Umets P TPEYTOJILHUKH. PECX TOT IPEAMETHYIO | CTCHCHD 1 DOPMYITHPYIOT
(bOpMHpOBaHHI0 | MpeicTABAEHHE O Ha3bIBAETCS Menonbavior KpeaTUBHOU CUTYAIHIO, CHOCOOBI COBCTRCHHOE
MIPEICTABJIEHUS O | T€OMETPUIECKON TPEYTOTLHHIKOM, CBop“ICTBaym ACHTCIBHOCTH, e, HOCTH)KeHHg MHCHHC 1
9
11 TpeyronbHUK N 4TO TaKoe AKTUBHOCTH IIPU sajate, LC/H B yHCOHBIX MO3UIMIO, 3a1aI0T
TEOMETPUUECKON | Qurype eI A3MEpEHUS JJINH nepeopMyIupy | CHTYaLWsix, BOIIPOCHI
Bl MOJrOTOBKE >
¢urype «TPEYTONLHUKY, p ’ OTPE3KOB NpU . TOT YCJIOBHC, MCTPABILIIOT CITyIIAIOT
«TPEyroNBbHUK» ee DIIeMEeHTax CTOPOHEL, yrtbi 1 €ILIEHUH 33]1a4 Ha YILTIOCTpattit nsBIeKath OO ¢ cobeceHIKa
Tpeyr ’ TIEpUMETP P HA3y4aeMbIX HEOOXO/IMMYO 1oMonib1o
€e IeMeHTax HaXOXJEHUE .
TPEeYrojJbHUKa TIOHSITHH uHpopMaLHIo yauTena
nepumerpa
TPEeYrojJbHUKa
OpranuzoBatb OOBSCHSIOT, KaKHe B
BIYUCIISIOT K
UTHYECKU
paboty o Vaers TPEYrOJIbHUKN o TCMEHTLL O6paGateaior | peHI/IBaIOT
(hopMHUpPOBaHUIO pacrosHaBaTh u Ha3bIBAIOTCA CVIONEHHKOR JleMoHCTpHpYIOT nHpopmanuio u HI;J'Iy‘IeHHHﬁ [IpoexTupyror u
YMEHHUs pPaBHBIMU. peyr ’ TPHPYIOT | nepenator ee OTBET opmupyror
12 T I/I306pa)I(aTB Ha N306 HCIIOJIb3Yys MOTHUBAIIUIO K YCTHBIM, 2 yqeGHoe
PEYroJbHUK | paclo3HaBaTh U 300paxkaroT U . . OCYILIECTBIISIOT
qepTekax u CBOHUCTBA MO3HABATEIILHON | MMCbMCHHBIM, COTPYAHUYICCTBO C
n300paxaTh Ha pacro3HaroT Ha a(HIecKuM 1 CaMOKOHTPOIIb, HUTeleM 1
PUCYHKaAX U3MCPCHUA JIMH U | OCATCIIBHOCTU p IPOBEPSISL OTBET yd
yepTexkax u yepTexkax . CUMBOJIbHBIM CBEPCTHUKAMHU
TPEYTrOJIbHUKU IpaJyCHON Mepsl Ha COOTBETCTBUE
pHCyHKax TPEYrOJIbHUKU U UX crocobamu YCIOBHIO
n1a
TPEYTrOJIbHUKU 3IIEMEHTHI T
Co3znatb
OOBSCHSIOT YTO I/I
YCIIOBUS IS TAKOE TEOPEMA 1 CHOJB3YIOT Hccnenyrot
8l o P o VY cTaHaBIMBaOT
€pBBIii YCBOEHHUS CdopMynuposaTh IOKA3ATENBCTEO CBOWCTBA U Oco3HaloT poinb D —— CUTYaIUH,
IIPU3HAK TEOPEMBI- U JIOKa3aTh ' NpHU3Haku QUryp, a | ydeHuKa, MOHMMAHUS Tpebyromue Orcransaior cBoIO
13 o DopmMyIHpYIOT 1 OLICHKHU TOUYKY 3pEHUs,
paBeHCTBa NpU3HaKa HIepBEIH IPU3HAK JIOKA3BIBAIOT TaKXKe UX OCBaMBaIOT 3aKOHOMEPHOCTE | o g LOTBEPIRAIOT
TpEYrojb- paBeHCTBa paBeHCTBa . OTHOUICHUS TIPU JINYHOCTHBIN U, NCTIONB3YIOT
NepBBIii NpU3HAK ¥X B penIeHHH COOTBETCTBHH C (daxramu
HUKOB TPEYrOJIbHUKOB TpEYroabHUKOB paBeHcTsa peleHuy 3a1a4 Ha | CMBICI YYEHUS sanau MOCTAaBJICHHOU
(ITepBbrii CVEOIILHIKOB JI0Ka3aTeIbCTBO 3ajadeit
TIPU3HAK) Tpeyr
OpraHusoBaThb Hners OObacHAOT, Kakoi | Pacno3naior u Cospator 06pas [IpUMeHSIOT [Inammpyror IpenBugsar
6 TPE/ICTABIIEHHE O 6 LIENIOCTHOTO ajropHTM TOSABIIEHNE
Ieprenmu- paboty no A OTPE30K n300pakaroT Ha MOJTy4YEeHHBIE S —
14 KYJSp K (hopMHUpPOBaHUIO P HRyLIp Ha3bIBAETCS yepTexkax u MHpPOBO33PCHIA | 3HAHMS TIpH 3a1aHus, KOH(IINKTOB TpH
i NPEACTABICHNS O | b o NEPIEHIMKYISAPOM, | PUCYHKaX TIpH peLICHIH peLieHnH KOPPEKTHpyroT | MK
TIpSAMOM pen CopMymHpOBaTE PHCHIMKYJIAPOM, | pUCYHKa A3TTHYHOTO pp pyto Pa3INYHBIX TOYEK
HEPIEHIUKYJIAPE PHYIHP MPOBE/IEHHBIM U3 neprenauKynsp u | MATEMATHHCCKIX Enﬂa sanau pabory 110 xoxy 3peHs.
U JIOKa3aThb 3a1a4 BBITIOJIHEHUS C

K NPSIMOIA, €ro

TEopeMy O

JAHHOM TOYKH K

HAKJIOHHYIO K

IIOMOIIBIO

[TpuHUMAIOT TOUKY




OCHOBaHUU; NEPIEHAUKYNIAPE | JaHHOW MpSAMOH. MIPSIMOM. yuutena u UKT | 3penus apyroro
YCBOECHHIO K IPSIMOH DopMyYIHPYIOT U CpeacTs
TEOPEMBI O JIOKa3bIBAIOT
TIepIEeHANKYJISIpe TEOpemMy 0O
K TIPSIMOM MIepHEeHANKYJIISIpE K
IIPSIMOM
Opranu3oBatb OOBSCHSIOT, KaKHe
paboty mo Nwmerp OTPE3KU Pacnosnaror Crposit
P U300paKAIOT HA TIOTHYECKH Corpynauaror ¢
(OpMHUPOBAaHUIO | IIPEACTABIICHUE O | HA3BIBAIOTCS OJTHOKJIACCHUKAMH
MenuaHsl, . yepTexax u JleMoHCTpUpytOT | OOOCHOBaHHOE Pa6oras no
NPEICTABIICHUS O | MEIUAHE, MEIUaHOH, accyKIeHie iany. ceepstor | (WPH PCIICHHN
OHCCEKTPHCEI . pHCYHKaX MOTHBAIHIO K paccyx > Y, CBEP 3a1a4; YMEIoT
15 A BLICOTLI MeJHaHe, OuccekTpuce U OrcceKTpUCOi U MeTHaH . | BKJIrOUaromee CBOM JICHCTBHS C BBICJ'I}”IJ_IaTL
o Bl TIO3HABATENBHOM
OUCCeKTpUCE U BBICOTE BBICOTOM 6 ’ YCTaHOBJIEHHE LENBIO, BHOCAT OIMOHeHTA
TPEYTroJIbHUKA HNCCCKTPUCHI U JACATCIBbHOCTHU IPUIHUHHO- KOPPEKTUPOBKHU .
BBICOTE TpEyroJibHUKa, TpEyroJbHUKA. ®opmymupyror
. BBICOTHI CJIE/ICTBEHHBIX
. BBIBOJIBI
TpeyroJibHUKa, WX CBOWCTBAX dopmynupyroT ux TpeyrombHmKa cBs3CH )i\
UX CBOMCTBaX CBOMCTBa
OOBACHSIOT, KaKOH
Wmers TPEYroJbHUK [IpumensroT I'pamorHo u
IpejcTaBIeHne o | HA3bIBAETCA W3yYCHHbBIE apryMCHTHpOBAH
OpranmuzoBatsh P . 0 U3J1araroT CBOU
paBHO6eI[peHHOM paBHO6eZ[peHHI>IM CBOHUCTBaA (1)I/Il“yp u
. paboty mo . MEICIIH, CTpyKTypUpyrOT PaG IpuBoasT
CoiicTBa TPEYrOJLHUKE, U KaKoH OTHOIIEHHST MEXIY - a0OoTaloT 110
dopMupoBanHIo MPOSBISIOT 3HAHW, Iany. ceepssics | APTYMCHTBI B
paBHOOEIpEH- yMETh PAaBHOCTOPOHHHMM. | HUMH IIPH o Y, CBEP i
16 MpeACTaBICHUA O ONpEACIIAI0T C IeNbI0 HOJIb3Y CBOEU
HOTO p JIOKa3bIBaTH DOopMyTUPYIOT U | pelleHuH 3aiad Ha | YBAKHTCILHOC OCHOBHYIO KoppekTpyror | TOUKH 3peHH,
aBHOOEPEHHOM
TpeyroJbHHUKa fpeyrom,im(e TEOpPEMBI O JIOKa3BIBAIOT JoKasaTenpcreo u | OTHOUICHHE K BTOPOCTENEHHY | oo TIOATBEPXKIAIOT ee
9 10 MH(OPMAILHIO aKTaMu
ero CBONCTE x’ CBOMCTBax TEOPEMBI O BBIUKCIICHNE iuH, | MHCHIWIM JPYruX popmart ¢
O cpomctBa PaBHOOEAPEHHOTO | cpojicTBAX JIMHEHHBIX Jroneun
TpEYTONBLHIKA PaBHOOEIPEHHOIO | AIIEMEHTOB GUryp
TpeyroJbHUKa
Bropoii i Co3znatb ITonumaror 'Y cTaHaBIMBAIOT
Tperwii YCIIOBUS ISt Copmymposats | PopMynupyioT u AHanm3upyoT 00CY)XIaeMyl0  [aHAJOTHH IS CamocrosrensHo | [IpoekTupyror u
IpH3HAKH YCBOCHHUSA U JI0Ka3aThb JIOKa3bIBAIOT TEKCT 3a7a4U Ha nHpopmanuio, MOHUMAaHUs COCTAaBJIAIOT ‘bOPéVIHPyIOT
17 TeopeM- HEPBBII NPU3HAK | BTOPOM U TpeTuit JI0Ka3aTeIbCTBO, CMBICIT IJAHHOH  [3aKOHOMEpHOCTEH aJIropuT™ yIeoHoe
paBeHCTBa BOHCTE JIeSITETbHOCTU COTPY/JHUYECTBO C
Tpeyroftb- TIPU3HAKOB paBeHCTBa MIPU3HAK PAaBEHCTBA | BHICTPAMBAIOT XOf | MH(GOPMAIMK B |, UCIIONB3YIOT UX TIpM peleHUH yaHTeNeM I
HIKOB paBCHCTBA TpEYro/ILHUKOB TPEYTOJILHUKOB €€ peleHus coOCTBEHHOM [TPY PELIEHU U yueOHOM 3314l | CBEPCTHUKAMU
TPEyroJbHUKOB KHU3HU 3amad
Ocymecrssror
. OprasusoBarth Pemaror 3a1aun, Ucnonb3yror OCO3HAIOT POTTB Yy BEIIEISIOT B DopMyTHpYIOT
Bropoii u Hayuutscs N CpaBHEHHUE, COOCTBEHHOE
. pabory mis CBSI3aHHBIE C CBOWCTBA U ydeHHKa OCO3HAIOT TO,
TpeTUil oBVICHMS pemaTs 3a1a4u (1) 5 I/I3BJ%eKaIOT 4TO yKe YCBOCHO MHCHUE U
MIpU3HAKAMHU npu3HaKu GUryp, a
18 IpHU3HAKHA ¥4 CBS3aHHEIE C p p YP; OCBauBaIOT HE00X0IUM YO 1 4To erie MO3HUIIHIO, 3aAI0T
paBeHCTBa PEMICHUIO 38/ | paBeHCTBa TaKKe UX JIMYHOCTHEIA nHpopmanuto, HOIIGKHT BOIIPOCEI,
CBSI3aHHBIX € P TPEYTOIbHUKOB U | OTHOLICHHS IpU CMBICH YUeHHst nepegopmympy YCBOGHHIO CITyINAIOT
TPEeyroib- CBOMCTBaMU 4 0T YCJIOBHE, cobeceTHIKa
MIpU3HAKAMHY U CBOMCTBaMU peleHny 3a1a4 Ha

CTpOSIT




HHUKOB CBOWCTBaMU TPEYroJIbHUKOB paBHOOEIPEHHOT O J0Ka3aTeIbCTBO JIOTHYCCKYIO
TPEYTOJIbHUKOB TPEYroJIbHUKa LCIO4YKYy
OpranuzoBatb Pemator 3amaun,
. [Ipumenstor
Bropoii u pabory mis Hayuutscs CBSA3aHHBIE C OcBauBator O6pabaThIBaIoT
N OTHOIIEHHS PUTYD [IpoextupyroT u
TPETUH o0y4ueHUs pemarts 3aga4nu npU3HaAKaMU KYJIbTYpY UH(OPMAIHUIO 1 PaGorarot o
1 UX IEMEHTOB [epeaaoT ee IUIaHY, CBEPSACH (bopmupyror
MIPU3HAKU pELIEHHIO 331aY | CBSI3aHHBIE C paBeHCTBa paboTsI ¢ Y, CBEp y4ebHoe
19 aBEHCTBA CBSI3aHHBIX C MpU3HAKAMU U bHHUKOB U TIpH PeLLICHIH 0 YOTHEIM, ¢ LIEIbIO, co HUYECTBO C
P p > Tpe}u/ron 0 3ama4 Ha yHCOHHKOM, MMCbMEHHBIM U KOPPEKTUPYIOT TPYA
TPEYrOlb- NpU3HAKAMHU U CBOWCTBAMU CBOWCTBAMU MOKCKa CHMBOJIBHBIM HIaH YIUTEIEM 1
. BBIYHUCIIEHUE U CBEPCTHUKAMU
HUKOB CBOWCTBaMU TPEYTrOJIbHUKOB paBHOOEIPEHHOT O uHpOpPMAIUU crmocobamu
JIOKa3aTeIbCTBO
TPEYTrOJIbHUKOB TPEeYrojJbHUKa
OpranusoBatb Pemator 3agaun, [IposBnstor Bribupator
. [Ipumensitor NeHcTBHSA B
Bropoii u pabory mis Hayuutscs CBSA3aHHBIE C MOTHBAIHIO K
eTuit 00y4eHust eIaTh 3a1a4u MIpU3HAKAMU OTHOMWEHHA pUryp MO3HaB i COOTBETCTBHL ©
;11))H3HaKI/I eIiIJIZHmo 3aj1a4 I(?BFBaHHI)I;l c . 11 HX STICMCHTOB orremrioctt Branetor oCTaRACHHO Oreraupaior ceoro
aBEHCTBA JIeSITETbHOCTU i
20 P P IIPYU pELICHUU CMBICJIOBBIM ajfaten n TOUKY SpCHIUA,
paBeHCTBa CBSA3aHHBIX C MIpU3HAKAMU U TPEYroJbHUKOB U saad Ha IIpH pElICHUU N— YCIIOBUSIMU €€ MOJITBEPKIAIOT
TPeyronb- HpU3HAKAMH U cBolicTBaMU cBolicTBaMU 3a1a4 ¢ peajnsalin, axramu
HUKOB CBOICTBaMU TPEYroJbHUKOB paBHOOEIPEHHOT O BRIHCIICHHC H MPaKTUYECKUM CaMOCTOATEILHO
JI0Ka3aTeIbCTBO OLICHUBAIOT
TPEYTOJIbHUKOB TPEYTroJIbHUKA COACpIKaHUEM pe3ynbTat
OOBSACHSIOT YTO
TaKkoe W3o6paxator Ha [IposBstor
OIIpeIENEHHE. yepTexax u HHTEPEC K Kpuriecku peaBuasT
B pesynbrate . OLICHUBAIOT P
DopMYyTUPYIOT pHUCYHKax KpEaTUBHOM AnHammupyror (B . MOSABIICHUE
MPaKTUYECKHUX MIOJTyYEHHBIH
CnocobcTBOBATH JE—— orpesieiieHue OKPYXHOCTh U €€ JIeATeNIbHOCTH, T.4. BRIICILAIOT OTBET KOH(ITHKTOB 1K
IJIaBH >
21 OKpY)XHOCTh aKTyaJau3auu . OKPY>KHOCTH. 3JIEMEHTHI. AKTUBHOCTH NpHU JaBHoe, OCYILIECTBIISIOT HaJTIHHH
. HaOroIeHIH pasziensaoT Ha Pa3INYHBIX TOUEK
3HaHUH 10 TEMeE. S OOBSCHSIOT YTO [Ipumensitor MOJITOTOBKE yactH) u CaMOKOHTPOIb, apenms
” MPOBEPsIst OTBET .
Takoe LeH 3HaHUS IPU WIUTIOCTpaIui 00o00maroT [IpuHUMaroT TOUK
3HAHUS 110 TEME P, P Thall m Ha COOTBETCTBUE P y
paauyc, Xxopjaa u peleHny 3aJa49 Ha | M3y4aeMbIX YCIOBHIO 3pCHHUA IpYyroro
Juamerp JIOKa3aTeIbCTBO TIOHSITUI
OKPY>KHOCTHU
B xoze 5 . [IposBstor
MPaKTUYECKON
pa ecko ayanTees 06 BhIMONHSIIOT MI03HABATENBHYIO
JIeSITETbHOCTU eIaTh 'bSICHSIIOT, KaK
) . ’ TOCTPOCHIE, ORTHBHOCTE. Pa6oras no CBoeBpeMeEHHO
TocTpoerus OpMHUPOBAThH HECIIO’KHBIE OTJIOXKUTH Ha HCTOMB3YS TBOPYECTBO. AHanu3UpyloT u LLIAHY. CBEDSIOT oxa3mga}oT
YMEHUS pellaTh 3aJa4du Ha JIJAHHOM JIy4€ OT AJIeKBaTH CPaBHUBAIOT Y, Z P
22 LIAPKYJIEM U A — HOCTDOCHHE ¢ ero HAYANa aJITOPUTM JIEKBaTHO Fy—— CBOM JICHCTBHS C | HEOOXOIUMYIO
JIMHEUKOUN TP . TIOCTPOEHHUS OLICHUBAIOT SBJICHHS CIBKO, BHOCAT B3aUMOIIOMOIIb
MIOCTPOEHHUE C IIOMOLIBIO OTPE30K, PaBHbBII OTpe3Ka paBHOro PE3yIBTATEI KOPPEKTHPOBKH CBEPCTHHKAM
MIOMOIIBIO LUPKYIS U JIAaHHOM
e PKY: y JAHHOMY paboTHI C
nup an JIMHENKHU IOMOIIBIO
JIMHENKHU

KpUTEpHEB




OLICHKHU

OcymiecTBIAI0T
Hayuutscs Boinonusitor i . .
B xone BBIOOp JICHCTBHI
. pemars TIOCTPOEHMS,
MIPaKTHYECKOM HECTOKHbIE OOBSICHSIOT HOHONE3VS B OJJHO3HAYHBIX CamocrositensHo | BepHo
JEATENBHOCTH NIOCTPOEHHE YIJIa, ¥ u Brazeror COCTaBJIAIOT HCIIONE3YIOT B
3aI[a‘H/I Ha 3aJa4u Ha AJITOPUTMBI AJNrOPUTM yCTHOﬁ u
23 (dbopMupoBath PaBHOTO IaHHOMY, HEO/IHO3HAYHBIX | CMBICIIOBBIM .
MIOCTPOEHHE MIOCTPOEHHUE C TIOCTPOCHHMS yIJIa, JIeSITETbHOCTU MMUCBMEHHOU peun
yMmenu:A pematb OrcceKTprCHl CUTYyalluAX, HTCHHCM IIpH pelICHUU MAaTE€MaTU4ECKUE
HOMOILBIO PaBHOTO JaHHOMY, pH petl
3aJ1au Ha S — JIAaHHOT'O yTJIa SuCCeKTpUCE! KOMMEHTHPYIOT yueOHOH 3a/1a4 | TEPMUHBEI.
MIOCTPOEHHE > 1 OIIEHHBAIOT
JIMHEHKH JIAaHHOT'O yTJIa N
CBOW BEIOOD
Hayuutscs Boinonusitor [Ipossnsor
B xoze i P Crposit
. emarb MIOCTPOCHHUS MOTHBAIUIO K CHYEeCKU
IIPaKTUYECKOU iecnomHHe OOBSICHSIOT P ’ HO3HAB . JOIgOCH?)(l;aHHoe [Ipumenstor IIpusonsar
UCTIONB3YS aTeITHHON
eTENBHOCTH HoCTpoeHe Y. pACCYIKICHRE YCTAQHOBJICHHBIE | apryMEHTHI B
3aI[a‘H/I Ha 3aJa4u Ha AJITOPUTMBI JACATCIBbHOCTHU g npasuia B HOJIB3Y cBOeln
24 (dbopMupoBath HEPIEHIUKYIIPHBIX BKJIFOYAIOIIIEE
MIOCTPOEHHE TIOCTPOEHHE C MOCTPOEHHUS TIPY pEIICHUH IUTAHUPOBaHUU TOYKH 3PCHUS,
YMEHHUs pelaTh HPSIMBIX, CEPEIUHBI YCTaHOBJICHUC crocoba ITOJTBEPKIAOT e
Sazaun Ha TIOMOIIIBIO JAHHOTO OTPE3Ka MEPIICHANKYIISPHBIX | 3a[a4 C IIPULHHHO- P
eIIEeHUS KTaMu
[UPKYJIS U P HPSAMBIX, CEPEAUHBl | PAKTUYECKAM CJIE/ICTBEHHBIX p baxra
MIOCTPOEHHE - .
P JINHENKU JIAHHOTO OTpe3Ka coziepKaHueM CBA3CH
HWcnons3yror
AHanu3UpyIoT U yro
OpraHu3oBaTh U3YYEHHBIE Boccranasnmuea | OuenuBaior Bepno
OCMBICITUBAIOT .
pabory 1o 06061UTh 1 cBOlicTBa OcBauBaloT TOT IPEAMETHYIO | CTCHCHD 1 HCIOJIB3YIOT B
P 6506 TEKCT 3aJ[auH, CHUTYaLHIO, CHOCOOBI YCTHOH 1
eIIeHue 0000111eHUIO U CHCTEeMAaTH3H- MOETHpYIOT T€OMETPUUYECKHX KYJIbTYpY OMHCAHHYIO B OCTHKEHHS THCHMEHHOI pedn
25 3aJa4 1o TeMe:. | CUCTEMaTUu3aluu POBaTh 3HAHUA yCIioBHe ¢ (1)I/Il“yp u pa6OTI>I C 3aj1aue, 1IEJIU B y‘Ie6HHX MaTeMaTU4dYeCcKue
«Tpeyromns- 3HaHWUH 00 00 OTHOIIEHUSIX OTHOIIEHHS MEXAY | yIEOHHKOM, nepeOopMyIHpy | CHTyalwusX, TEPMHUHBI.
TIOMOIIIBIO CXEM
HUKID» OTHOIIEHUSIX ¢uryp u ux N ’ HUMH TIpU MoUCKa TOT YCJIOBHC, chprnﬂmT PagnnqafoT B petu
yepTexen W3BJIEKATh OLIMOKH C cobeceHIKa
¢buryp u ux 2JIEMEHTOB P ’ pelleHnH 3a/1a4 Ha | WHpOpMAIUU A
peanbHBIX HEOOX0IUMYIO TIOMOIIIBIO apryMEHTHI U
JIOKa3aTeIbCTBO
Hcnone3yror
AHaNM3UPYIOT U Yo
OpraHu3oBaTh N3y4YEeHHbIE
OCMBICITUBAIOT .
paboTy mo 0606muTs U cBolicTBa OcBauBaroT Ilpunarator
Pemrenue 0000IICHUIO U CHUCTEMAaTH3U TERCT saIat, TEOMETPUUECKUX KYIIBT Tpuvensor BOIICBRIC YCITHA
I MOJIETHPYIOT coMETpHreC YIBTYPY HONTy4EeHHbBIE M TIPROZIONIEBAIOT | 1y
3a/1a4 110 TEME: | CHCTEMATU3allMi | POBATh 3HAHUS Quryp u paboTHI C aioT aJICKBATHYIO
26 YCIIOBHE C 3HAHI TIpH TPYRHOCTH OLIEHKY CBOEMY
«Tpeyromns- 3HAHHUH 00 00 OTHOIIEHUSIX HOMOIIIBIO CXEM OTHOUIEHHS MEXAY | yIEOHHKOM, peleHuH UpCIATCTBUA HA |\ o
HUKID» OTHOIIEHUSIX ¢uryp u ux N ’ HUMH TIpU MoUCKa pasJIHOro yTH
¢buryp u ux 3JIEMEHTOB Hepreiet, pelleHnH 3aJ1a4 Ha | WHpOpPMAIUU B sanad JIOCTVBKCHIA
peanbHBIX P neneu
9JIEMEHTOB BBIYHCIIEHHE
TIPEZIMETOB.
JIOKa3aTeIbCTBO
27 Konmponwvnasn | IlpoxonTponu- IIponemonctpu- | Pacnosnator Ha JleMoHCTpUpYIOT AJleKBaTHO [TpumeHstoT CamocroarensHo |C 10CTaTOUHOM




paooma Ne2 poBaTh YpOBEHb | pOBaTh YPOBEHb | UepTek)ax MaTeMaTU4eCcKue OLICHUBAIOT [OJTy4eHHbIE KOHTPOJIUPYIOT [MOJTHOTOM U
no meme: JIOCTYDKEHUS BJIAJICHUS reOMETPUUECKUE 3HAHUS U YMEHUS pe3ynbTaThl BHaHUS TPU CBOE BpeMsl U [TOYHOCTBIO
«Tpeyzonn- IJIAaHUPYEMBIX HU3y4YEHHBIM (GurypsI U UX P pElICHUHU paboTEHI ¢ [pelIeHU U [YIPaBJISIOT UM BBIPAXKAIOT CBOU
HUKu» pe3yabTaTOB 1O MaTepuaioM JJIEMEHTBI. MPUMEPOB U 33J]au | IIOMOIIBIO [pa3JIMYHOrO BUA MBICJIA TTOCPEICTBOM
TEME: Pemator 3anaun Ha KpUTEpHEB Bama4 MMCBMEHHOW peun
«TpeyronbHUKIY JIOKa3aTeIbCTBO U OILICHKH
BBIYUCIIEHUE
I'napa I1I. [Tapauienbuble npsiMble (13 1)
DOPMVIHDYIOT Pacniosnaror u
PMYTHPYIO n300pakatoT Ha
olpeieNIeHue
yeprexax u
napaiebHbIX HCVHKAX [IpossnsoT Boccranasnusa OleHHBAIOT
B pesynbraTe TIDAMBIX. Ir)la ZJI:JIGJILHLIG HHTEpEC K o CTENEeHb U o
. peIMeTH MYJIUPYIOT
I I;KT}I/II‘IGCKI/IX OOBSACHSIOT YTO I I;M KpeaTUBHOM CET;‘/aumoy}O CIIoCO0BI co%I():ngnggéo
ble
Crioco0cTBOBATH pu N Takoe cexymas. C P ’ JIEATEIbHOCTH 9 AOCTHXCHUA
INapanens- TIeWCTBHI U cexymtyio. Ha ’ OIMCAHHYIO B LETH B yUeOHbIX | MLICHHC H
28 aKTyanu3alnuu . [IOMOMIbIO AKTUBHOCTH NIPU 3ajaye, MO3UIIUIO, 33JaI0T
HbIE NPSIMBbIE . HAOITIOCHUIA pHUCYHKe CUTYaIIUsX,
3HAHUU IO TEME. pHUCYHKa, TIOATOTOBKE nepeopmyp HCIIPABIISIOT BOIPOCHIL,
3aKpCIIUTH 0003HaYaIoT napbl o VYIOT YCIIOBUE P CIIYIIAIOT
Ha3bIBAIOT MapPHI WUTIOCTpaIUi > OMIMOKH C
3HaHUsI 110 TEME YIIIOB, U3BJIEKATh cobeceHIKa
YIJIOB, HA3y4aeMBIX 6 1oMonib1o
00pa30BaHHbIX . HEODXOMMMYIO | vy yrens
00pa30BaHHBIX IIPU HOHSATHUH uH(pOpMAaLUIO
IIpH TIepECeUeHU
MepeCcCeyeHU ! JIBYX
9 JIBYX TPSIMBIX
MPSIMBIX CEKyIIe .
CeKylien
Co3nath Cdopmymposars | POPMYIHPYOT 1 Hcnonssyror OOpabaTbIBalOT 5111) ;IHT;I:;I%I;H
CIIOBHUSI JIJIst Y TOKA3aTh JIOKa3bIBAIOT CBOICTBa U “H(pOPMALIHIO U o [IpoextupyroT u
[Ipuznaku y 5 JemoncTpupyroT bopman MIOJTy4YEHHBIH P PYIO
YCBOCHHUS TEOPEMBI, TEOPEMBI, pu3HaKu GUTyp, a NEpENALoT €€ OTBET opmupyror
napajuiejib- MOTHUBAIIUIO K YCTHBIM ? yqe6HQe
29 TEOpEeM- BBIpaXKaoLIne BBIpAXKAIOIIUE TaKKe UX . ’ OCYIIECTBIISIOT
HOCTH IBYX IMMO3HABaTEJILHON IMMCbMCHHBIM, COTPYAHUYECTBO C
IIPU3HAKOB TIPU3HAKU MIPU3HAKH OTHOLLEHUS IPH CaMOKOHTPOJIb,
HPAMBIX JEATETLHOCTH rpaduuecKuM u TpoBepsist oTBeT | ) ATCICM I
napanajaeabHOCTH | MAPpAJUICIBHOCTH napaiaiaeabHOCTA pemenny 3a1a4 Ha CHUMBOJIBHBIM Ha cooTsercTRue | CBEPCTHHKaMU
BYX MPSAMBIX criocobamu
JIBYX IIPSAMBIX ABYX TIp JIBYX IIPSAMBIX JI0Ka3aTeIbCTBO YCIIOBHIO
HUcnone3yror
OpranuzoBatb HU3y4YEeHHbIE
pabory mis Hayuutscs PemiaroT 3a1aun Ha | CBOWCTBaA V CTAHABJIMBAIOT Hccnenyror
S 6 Oco3HaIoT poJib D — CUTYalIUH,
pu3Ha o0yueHus peuiarthb 3a1auu JI0Ka3aTeJIbCTBO FEOMETPHUUYECKUX — anajomm Tpebytomye OTCTAUBAIOT CBOIO
30 napajuiejib- PCUHICHUTO 3a1a4 CBs3aHHBIC C CBs3aHHBIC C (1)I/Il“yp u OCBAMBAIOT 32KOHOMEPHOCT OI;;?;(;IHH . ;OOqKT;/sp;Hgf(;T
HOCTHU JIBYX CBSI3aHHBIX C MIpU3HAKAMU MIpU3HAKAMU OTHOWIEHMA MEXAY | . eif, HCTIONB3YIOT pi JATBEPAKI
MPSMBIX MIpU3HAKAMHU MapauIeIbHOCTH | MApajuICIEHOCTH HUMH TIPH VX B PELICHAN COOTBCTCTBHH C daxramn
CMBICIT yYEHUS MIOCTaBJIEHHOM
MapajuIebHOCTH | IBYX MPSMBIX JIBYX MPSIMBIX. pelleHnHy 3a1a4 Ha ¥ 3a1a4y -

JIBYX TIPSIMBIX

BBIYHCJICHUEC U
JA0Ka3aTCJIbCTBO




OpranuzoBatb

5 B [Tnanupyrot
a0oTy 1o BITOJTHSOT
pabory B pesynbTaTe PacckasbIBaloT 0 Cospnatot 06pas QIFOPUTM [penpur
) T 03HAKOMJICHHUIO DAKTHYECKIX DAKTHIECKIX MTOCTPOCHUS, CIIOCTHOR [IpumensroT BBITIOJTHECHUS MTOSIBJICHHE
o
n; LR (S0 YHatxes HSﬁCTBHﬁ u c£0c06ax HCTIONB3YA 31/1 0BO33pCHUS haret T - KORQIIMKTOR NIpw
31 p NPAKTHYECKHM 5 ANTOPUTMBI p p 3HaHUS TIpU KOPPEKTHPYIOT HATHIAA
HOCTH JIBYX 6 HaOIroIeHuI TNOCTPOCHUS MpHU pELUICHUU peuieHn paboty 1o xoxy Pa3JIMYHBIX TOYCK
crocobam MTOCTPOCHUS
HPAMBIX 3aKPENUThH napauieNbHBIX P MaTemaTudeckux | Pa3/H1HOTO BBITIOJIHEHMS C SpCHHMAL
MTOCTPOCHUS sHaHWs 10 Tere | mosvbx MapaJuIeTbHbBIX sanad BHJIA 3a/1a4 TTOMOIIHI0 [TpuHUMAIOT TOUKY
napajuIeNbHbIX p ' TIPSIMBIX yaurens u UKT | 3pennst apyroro
TIPSIMBIX CpeacTs
OOBACHSIOT, YTO
YMmets TaKoe aKCUOMBbI
OOBSICHATH, YTO TCOMETPUH Crposit
Opranu3oBath i TPHH, JTOTHYECKH CoTpyHHYAIOT C
TaKoe aKCUoMa. MIPUBOJAT Brnaneror OJTHOKJIACCHUKAMU
paboty o JleMOHCTpUpyIOT | OOOCHOBaHHOE Pabotas o
Akcuoma CcopMynupoBaTh | MPUMEPHI AKCHOM. | TIOHSATHEM Npu pCIICHUN
bopMHpOBaHHIO MOTHB paccyxeHue, IUTaHY, CBEPSIOT )
32 pMUD OTHBALIHIO K 2 3a7a4; yMEIOT
NapajenbHbIX | eICTABICHIS aKCUOMY DOpMyITUPYIOT «aKCHOMa. O3HABATENEHOM BKITIOYAFOIIIEE CBOH JICWCTBUS C BHICHTYIIATD
TPSMBIX p IapaUIeIbHBIX aKCHOMY [puBomsT YCTaHOBJIEHUE UETIBI0, BHOCAT OMIOHECHTA
00 akcromax JACATCIbHOCTH IIPUYUHHO- KOPPEKTUPOBKHU :
TIPSIMBIX U MapaJuIeTbHbBIX MIPUMEPHI AKCHOM DOpMyITUPYIOT
reoMeTpun CIICNCTBCHHBIX BBIBOJIBI
CJIeJICTBUSA U3 MPSIMBIX | P
Hee BBIBOJIAT
CJIeJICTBUSA U3 HEe
CdopmymnupoBath HUcnone3yror
opystip Yo [IposBrstor Boccranasnusa
Coznath 1 JIOKa3aTh DOopMYyIUPYIOT U HU3y4YEeHHbIE T OruieHuBaroT
. HHTEpEC K
YCIIOBHSL JIJIst TEOPEMBI O JAO0Ka3bIBaIOT CBOMCTBaA P . MPEAMETHYIO cTereHs 1 DopMyTUpPYIOT
. KpeaTHBHOU CHOCOOBI
YCBOEHUSA CBOMCTBaxX TEOPEMBI O T€OMETPUUYECCKUX CHUTyalu1o, COOCTBEHHOE
Axkcuoma . JIeATEIIbHOCTH, OIHMCAaHHYIO B AOCTHXCHUA MHEHHe 1
33 TEopeM, napauleIbHbIX CBOMCTBAX buryp u LENH B y4eOHBIX
TapaJuIeTbHbBIX AKTUBHOCTH TIPH 3ajaye, MO3ULIUIO, 33JaI0T
00paTHBIX MPSIMBIX, MapaJuIeTbHBIX OTHOILEHHUS MEXLY CUTYaIUsX,
HPSAMBIX MO/ITOTOBKE niepedopmysup HCIIPABRIISIOT BOIPOCHI,
HpU3HAKAM oOpaTHbIE NPsIMBIX, OOPATHBIE | HUMH IIPH . VIOT yCIIOBHE, p6 CIIyLIAIOT
WJUTIOCTpaIUi OMIMOKH C
napajmieabHOCTH | T€OpeMaM O TEOpeMaM O peuiennu 3aaa4 Ha Tpalt W3BJICKATh ITOMOILIBIO cobeceTHIKa
M3Y4aeMBIX
JIBYX HPAMBIX MpU3HAKaX MpU3HAKaX BBIYHCIICHHE ya . HE0OX0MMYI0 yunTens
TTOHSITUIH
NapajsIeNbHOCTH | TIApaJUIeTbHOCTH OKA3aTeIbCTBO UH(OPMAIHUIO
JIBYX TIPSIMBIX. JIBYX TIPSMBIX.
Ymers OOBACHAIOT, 4TO Hcnons3yror
Cospatsb OOBSCHSTH, UTO TaKoe yCIOBUE U HU3yICHHBIC O6pa6 Kputnuecku
i a0aThIBAIOT
YCIIOBUSA I TaKOe YCIOBUE U | 3aKIIOUYCHUE CBOMCTBA P OLICHUBAIOT
UHPOPMAIIUIO U B [IpoekTupyroT u
AKCHOMA YCBOCHHUA 3aKJIFOUYCHHUE TCOPEMBI, KaKas FCOMCTPUICCKUX HeMOHCTpprIOT repeaaroT ee OTBey’;I (,bOpMI/IpyIOT
TCOpPEM TEOPEMBI, KaKas Uryp u MOTHBAIHIO K THBIM >
34 HapajuieJIbHbIX o6 I;TH;IX P ’ TeopeMa (%)THZ}III)RHH;[ MEK [MO3HABATEILHOM zl(ichMeI—’lHHM OCYINCCTBIAIOT detst?gnqecmo C
TIPSIMBIX P feopema HasbIBaACTCA Y| HOSHABTEABHO a(bI/IlIeCKI/IN; p | CAMOKOHTPOID, LlizneM u
HpH3HAKAM Ha3bIBACTCS 06paTHOIt 110 HHUMH [pU JEATETEHOCTH p TpoBepss OTBET | Y
. CUMBOJIBHBIM CBEPCTHUKAMHU
NapauIeNbHOCTH | 0GpaTHOMH MO OTHOIIICHHIO K pellieHru 3a1a4 Ha CIIOCOBAMIT Ha COOTBETCTBHUE

JIBYX TIPSIMBIX

OTHOLIEHHIO K
JIAaHHOW TeopeMe

JIAaHHOM TeopeMe

BBIYHCJICHUEC U
JA0Ka3aTCJIbCTBO

YCIOBHIO




YMeTh 00BSICHSTD,

OOBACHSIOT, B UeM

Hcnons3yror
B xoze 6ecenpl B 9E€M 3aKJIOHACTCH| 35k p0yaeTca METOL yro
METON HU3y4YEeHHbIE
MI03HAKOMUTH JIOKa3aTeNbCTBa OT | o v Uccnenytot
CTaHaBIUBAIOT
ydamuxcs co AOKAATCNBCTBA OT | 1y yrypHOTO; COMETDHICCKIX Oco3HaloT poinb D ——— CUTYalIuH,
MIPOTHBHOTIO;
Axcuoma 00IIeHayYHbIM P ’ (bOpMyIHPYIOT U P YYEHHKa, HOHUMAHHS Tpedyronye OrtcrauBaioT CBOIO
copmynHupoBaTh 1 ¢uryp u OLICHKH TOYKY 3pPCHHUS,
35 MapaJyIedbHBIX | CIIOCOOOM JIOKa3bIBAIOT OCBaMBaIOT 3aKOHOMEPHOCT -
. JIOKa3aTh TEOPEMEI OTHOUIEHUS MEXIY . o JiefcTBUs B MTOJITBEPKIAIOT
TIPSMBIX paccyxaeHum — TEOpEMBI 00 yriax JIMYHOCTHBIN €U, UCIIOJIb3YIOT
06 yriax ¢ HUMH 1IpHA . COOTBETCTBUU C (daxtamu
METOJIOM C COOTBETCTBEHHO CMBICIT yYEHUS p MIOCTaBJIEHHON
COOTBETCTBEHHO pemeHny 3a1a4 Ha 3a1aq i
J0Ka3aTeIbCTBA napanjaeIbHbBIMU U 3a/1a4enu
napajuiCJIbHbIMA U BBIYUCJICHUE U
OT NMPOTHUBHOT'O MEePIEeHIUKYISPHBI
P MePIIeR MKy IPHBIM| TP YAp JIOKA3aTeTbCTBO
¥ CTOpOHaMH MH CTOPOHAMH
B xoze
MPaKTUIECKON Hcnone3yror
P Hayuutscs Yo I
JCATCIIbHOCTH P M3Yy4YCHHBIC JIAHUPYIOT
eIaTh 3a1a4u €IAI0T 3a7aYy Ha .
(popMHpPOBaTH P cBoiicTBa Cosnarot 0bpa3 QJITOpHUTM Tpensusr
exis pemare | T BPIHCICHHE, | BEMUCICHNE, COMETDHICCKIX HETOCTHOO [Tpumensitor BBITIOJTHEHUSI MOSIBJICHUE
Axcuoma ™ P JIOKa3aTeIbCTBO | JIOKA3aTeIbCTBO U b P NOTyJCHHEBIC 3ajaHus, KOH(JIMKTOB [PH
3aJa4du Ha ur u MHUPOBO33PCHUA HAaHUS IIpU K KTHU T HaAJIUYUU
36 napajuIenbHbIX U TIOCTPOEHUE MIOCTPOEHUE, P P P 3Ha P OPPCKTHPYIO an
BbIYHCJICHHE, CBSIBAHHBIC C CBSIBAHHBIE C OTHOLICHUS MEXKAY | NPH PEIICHUA pemeHunu paboty 1o xomy Pa3JIAYHBIX TOYCK
TIPSIMBIX
P JI0Ka3aTeIbCTBO HHUMU TIpH MaremaTuyeckux | PasHIHOIO BBLITIOTHCHIT € 3pCHILL.
L OCTPOGHHE MIpU3HAKAMU napajuielbHbIMU elenny 3aa4 Ha | 3axad BHJIA 3a]1a4 IIOMOLIBIO [IpuHuMaroT TouKy
P ’ NapaJUIEIbHOCTA | MPSIMBIMU P yaurenst 1 UKT | spenust gpyroro
CBSA3aHHBIE C BBIYHUCIIEHUE U cpecTB
JIBYX TPSIMBIX
napajuieIbHBIMU JI0Ka3aTeIbCTBO
TIPSIMBIMU
Hcnone3yror
AHaNU3UPYIOT U Yo
HU3y4YEeHHbIE [Ipossnsor CTposT
Opranu3oBatb OCMBICIIUBAIOT N Tp
6 Hayuutscs CBOICTBa MOTHBAIHIO K JTIOTUYECKH
Pemenue paboty mio pemaTh 3a1a4u TeReT salat, TEOMETPHUUECKUX MI03HABATENbHON 000CHOBAaHHOE Mpmversior Tpusonsr
000011IeHUIO U MOJICTUPYIOT P — YCTAQHOBJICHHBIE | apryMEHTHI B
3a1a4 I10 TEME: CBSI3aHHBIC C (bl/ll"yp nu JCATCIIBHOCTU 4 NpaBuia B IOJIB3Y CBoef/'I
37 cucTeMaTH3aluu YCIIOBHE C BKJIFOYAIOIIEE
«ITapannens- . MIpU3HAKAMU OTHOUICHUS MEXY | MpHU pelieHuH IUTAaHUPOBaHUU TOYKH 3PCHUS,
3HaHMH O HOMOIIBIO CXCM, YCTAHOBIICHHC croco0a HOITBEPKAAIOT €€
HbIE MPSMBIE» napauIeIbHOCTU . HUMU TIpH 3a7a4 ¢ IPHYNHHO-
napauICJIbHbIX YCPTECIKEH, peueHus (baKTaMI/I
JIBYX TPSMBIX pEIlIeHNH 33]1a4 Ha | MPaKTHYECKUM CIEJCTBEHHBIX
TIPSIMBIX peanbHBIX cBs3CH
BBIYHUCIIEHUE U co/iep>KaHueM
MIPEMETOB.
JI0Ka3aTeIbCTBO
OpranusoBaTsh Hayuutscs AHATU3UPYIOT 1 Hcnonb3yior BoccranasnuBa | OueHuBarot Bepno
10T CTENEeHb U HCIOJIB3YIOT B
Pemmenue pa6OTy o peuiarthb 3a1auu OCMBICIIMBAOT HU3Y4YCHHBIC Ocpansator o Yo
606 6 MIPEIMETHYIO CHOCOOBI YCTHOU U
0000111IeHUIO U o KYIbTYpy paboThl .
3a7a4 I10 TEME: CBSI3aHHBIE C TCKCT 3a7a4u, CBOMCTBA CUTYaLUIo JOCTHKECHHUS MUCBMEHHOU pedn
38 cucTeMaTH3aluu ¢ y4eOHUKOM ’
«ITapasmnesns- s pU3HAKAME MOJIEJIUPYIOT FEOMETPHUUYECKUX ’ ONKCAaHHYIO B [IENTA B YYCOHBIX | MATEMATHUCCKHEC
3HaHUM 0 MIOUCKa
HBIE TIPSMbIE» napaniensHocTH | YCIOBHE € Guryp u ;aeﬂae'&)e(’) — ;g;ygﬁgi‘& ;32?143111{:}1& -
TapajiebHbIX JBYX TPSIMBIX MIOMOIIBIO CXEM, OTHOUIEHUS MEXIY uHopmarum PEPOPMYITHp p p
TIPSIMBIX N YIOT YCIIOBHE, OLIMOKH € cobeceHIKa
ICPTEOKEH, HAMU LA U3BJIEKATD MOMOMIBIO ApTYMEHTEI U




peanbHBIX pCLICHUH 3aJ1a4 Ha HEOOXOUMYIO y4uTens (bakThI
MPEIMETOB. BBIYUCIICHUE U MH()OPMALIHIO
JIOKa3aTeIbCTBO
Hcnone3yror
AHaNM3UPYIOT U yio
N3y4YEeHHbIE
OpraHu3oBaTh OCMBICITUBAIOT .
P Hayuuntbes CBOMCTBa Ipunarator
Permeriie pabory no pemarh saxaun TEKCT 3aJ[auH, COMETDHUECKIX OcBauBaroT [MpumenstoT BOJIEBBIE YCHITHS
000011eHUIO 1 MOJICTUPYIOT P KyJabTypy paborpr | HOTYYCHHBIC U TIPCONIONICBAIOT | 1107 anekBaTH
3aj1a4 110 TEME: CBSI3AHHBIE C buryp u 3HAHUS TPH TPYIHOCTH U yro
39 cHCTeMaTH3aluH YCJIOBHE C C y4eOHHUKOM, OLIEHKY CBOEMY
«[Tapannens- . MIpU3HAKaAMHU OTHOUIEHHST MEXITY peneHuu MPEMSTCTBUS HA
3HAHUU O TMOMOUIBIO CXEM, TMOUCKa A3TTHYHOTO IVTH MHCHUIO
HBIE MTPSIMBIE) MapayIeIbHOCTH . HUMH TIPH p yr
rapaieabHbIX YepTexeH, nHpopmanuu BUIa 33/1a4 JIOCTHKEHUS
JIBYX TIPSIMBIX peleHny 3a1a4 Ha .
OpsSIMBIX peanbHBIX neneu
BBIYHCIIEHHE
TIPEZIMETOB.
JIOKa3aTeIbCTBO
ITpoxoHTpONHN- Pacnio3nator Ha
p TP AnexBaTHO -
pOBaTh ypOBEHb yepTexax [MpumenstoT C nocratouHoM
Konmponvnaa IIponemoHncTpu- JemoHcTpupyroT OLICHUBAIOT .
JIOCTHKEHUS T€OMETPUUECKHE MOTyYeHHBIE CaMOCTOSITEIFHO  [IOJIHOTOM 1
padoma Ne3 pOBaTh YpOBEHb MaTeMaTU4eCcKue pe3yabTaTH
TUTAHUPYEMBIX (bUrypsl u ux BHAHWS TIPH KOHTPOJIMPYIOT TOYHOCTBIO
40 no meme: BIIA/ICHUS 3HAHUS U YMEHUS paboTsI ¢ ..
pe3yNbTaToB Mo JJIEMEHTEHI. [peIICHUH CBOE BpeMs 1 BEIPAXKAIOT CBOM
«llapannens- N3y4EHHBIM TIPY pEIICHUH TIOMOIIIBIO
TeMe: Pemaror 3a1aun Ha [Pa3IMYHOrO BU/A |YIPABIISIIOT UM MBICIIN TIOCPE/ICTBOM
Hble npamolen MaTepHaIoM MPUMEPOB 1 3371a4 | KPUTEpUEB 9
«[TapannenbHble JIOKA3aTeIbCTBO U OLCHKH 3amad IMICEMEHHON pedun
TIPSIMBIE) BBIYHCIICHHE
I'maBa IV. CooTHOIICHHSI ME:KAy CTOPOHAMH U YIJIaMH TPeyroJbHuka (18 1)
HUcnone3ytor
[IposBrstor Boccranasnusa
CoopmynupoBats | POpMYyIHPYIOT U N3y4YEeHHbIE - OrneHnBaoT
. HHTEpEC K
Co3nath U JI0Ka3aTh JIOKa3bIBAIOT cBOlicTBa . OpeIMETH CTCTICHD 1 DOPMVIUDVIOT
YCJIOBUS I TEOpEMY O TEOpPEMY O CyMMeE T€OMETPHUYECKUX KpeaThBHOH CET;"aHPIIOy}O cnocob! CO6%T1¥€HI£)£O
pevyo e P ACATCIBHOCTH, ONHCAHHYIO B AOCTHORCHHA UCTH |\ yeme n
CyMMa yIjIoB | yCBOEHHs CYMME YIJIOB YITI0B ¢uryp u yto B y4eOHBIX
H €YTrOJIbHUKA | TEOPEMBI O €YroJlbHHUKA U €YTrOJIbHUKA M €€ | OTHOIIEHHUS MEX AKTHBHOCTH TIpH 3AARC, CUTYaLUSIX TIO3HIMIO, 3a/1AI0T
Tpeyr P eyt Tpeyr | noaroroske nepegopmymup | - Hy BIISIEO BOIIPOCHI,
CyMMe YIJIOB €e CIIe/ICTBUE O CIIE/ICTBHE O HUMU TIPH I VIOT YCIIOBHE, 01(;1 p?gx ;II cIOT coTymaioT
TpeyroJbHUKa BHEIITHEM YTJIe BHEIITHEM YTJIe peleHny 3a1a4 Ha U3BJICKATh TOMOIIIB IO cobeceHIKa
N3y4aeMBbIX
TPEYTroJIbHUKa TPEYTroJIbHUKa BBIYHCIICHUE U 1 o HEOOXOMMMYIO YUHTETSA
MIOHATHUIM nHpopmanuio
JIOKa3aTeIbCTBO
Ymers
Opranmsyer a3JIM4aTh Ha Mertomssyior 81?52634?121?;0; Kpumiriecku IIpoexTupyror u
nesirenbHOCTH o | P TTpoBozsT H3ydeHHbIE Jlemonctpupyior | pMan OLICHUBAIOT (bpoe pYio
(hOpMHUPOBAHUIO ucprexKax BOWCTB CPENAIOT c¢ IOy YCHHBIN OPMHDYIOT
CyMMa yriioB pMup . KJIaCCUDUKAIIIO CBOUCTBA MOTHBAIIUIO K THBIM 6
42 i OCTPOYTOJIbHBIN ye > OTBET, yueOHOe
TpeyroipHuka | YMEHUU .. | TPeyroJbHUKOB 110 | ['COMETPUICCKUX [103HABATENbHOMN MTMCbMEHHBIM, COTPYIHUYECTBO C
TIPOBOIUTH TYNOYTOILHBIN 1 ADUIECKIM 11 | oo oo BIROT UTeeM 1
POBOL ., | yrmam uryp u JIEATEIbHOCTU P CaMOKOHTPOJIb, ¥
knaccupuxamuio | TPAMOYTOIBHBIN OTHOLIEHHUS MEKIY CHMBOéTBHHM TPOBEpSI OTBET CBEPCTHUKAMHU
TPEYrOJIbHUKOB TPCYTOJIbHUKHU HHAMMU NpH crocobamu Ha COOTBCTCTBHUC




TI0 yriam peleHny 3a1a4 Ha YCIIOBHUIO
BBIYUCIICHUEC U
JIOKa3aTeIbCTBO
Cosnarts DopMyIUPYIOT U HUcnone3yror
YCIIOBHS A C(bopMyJ‘II/IpOBaTL JOKa3bIBAKOT HU3Y4YCHHBIC
TEOPEM i
CoOTHOWCHNS | yCBOGHHUS H JI0Ka3aTh peMy O CBOMCTBaA Oco3HAIOT PoTTh VYcranasausarot | UccneayroT
TEOpPEMY O COOTHOIICHUAX T€OMETPUUECKUX AHAJIOTUM JJIA CUTyaluuu
MCKIY TECOpEMY O peMy R Y4YEHUKA, MOHUMAHUS %, e OTcTanuBaoOT CBOIO
43 CTOpOHAMH H COOTHOMICHMAX MEXLy CTOpOHaMHi | ¢uryp u Thebyrotue TOUKY 3peHHs
p COOTHOUIEHUSIX OCBaWBAaIOT 3aKOHOMEPHOCT | OIICHKH JICHCTBUS ’
MEXTY U yriaMu OTHOIICHUS MEXTY o MIOATBEPKAAIOT
yriamu MEXTY TUYHOCTHBI €M, MCIIONB3YIOT | B COOTBETCTBHH C
CTOpPOHAMH U TpEyroJbHUKA HHAMMU NpH i (paxramu
TPEYroJIbHUKa CTOpOHAMH U CMBICTT yICHHUS HX B pCIICHUH MOCTaBJICHHON
yrIaMH yriiaMu (mpsimoe u peulennu 3a1a4 Ha 3a1a4 3ajavei
TpeyrobHHKa TpeyroibHUKa obOpatHOe BBIYUCIICHUC U
YTBEpXK/ICHHE) JIOKa3aTeIbCTBO
Co3znatb c Hcnone3yror
M
YCIIOBHS IS bopmympoBats | opyymupytor 1 U3yUEHHBIE [TnarupyroT 1
¥ JI0Ka3aTh y aNTOPUTM PEBHIUAT
C YCBOCHHUS JIOKa3bIBAIOT CBOMCTBa Cozpatot 06pa3 HOSIBJICHHE
OOTHOILICHIA CIeNCTBUM U3 CHICACTBHA 13 CIEJCTBUA U3 TEOMETPHUUECKUX €JI0CTHOT Hpuyerisior DO eI KOH(IINKTOB II
MEXIyY TeopeMbi 0 TEOPEMBI O TEODEMBL O o P = oro IOJIy4YE€HHbIE 3aJaHusl, I — OB TipH
Uryp u MHUPOBO33pEHHS
44 CTOPOHAMHU U COOTHOILIEHUSIX P P P P 3HAHWA TP KOPPEKTHPYIOT pa3JIMYHBIX TOUYEK
—— COOTHOUIEHUSX MeATY COOTHOUIEHUSX OTHOILIEHHS MEXY | MPH PEIIECHUU peleHNH pabory 1o xoxy 3peHHsI
MEK pa3Iu4YHOTrO BBITIOJTHEHHUSI C :
Tpeyromssmia | ny CTOpOHAMH H MEX]Iy CTOPOHAMH | HUMH TPU MaTEeMaTHICCKUX Bra 3anan HOMOTIBIO [pUHAMAIOT
TOPOHAMU U U yriiamu eIIeHUH 3a/]1a4 Ha q TOYK
HEMH yTIIaMu yr. p b 3a1a yaurens u KT 0 ng)eﬂm
yr TpeyroNbHIKa TpeyroJbHUKa BBIYHCIIEHHE U CpecTB npyr
TpeyroJbHUKa JIOKa3aTeIbCTBO
HUcnone3ytor
W3yYCHHbBIE Crpost
Coznats cBOiicTBa CotpynHuyaror ¢
CooTHouleHus CoopmynupoBats | QOpMYIUPYIOT U JIOrHeCKH OJIHOKJIACCHUKAMU
YCIIOBUS ISt TEOMETPUUECKUX JleMOHCTpHUpPYIOT | OOOCHOBaHHOE PaGoras mo
MEXIY " JIOKa3aThb JOKa3bIBalOT pH pEIICHUU
YCBOEHHUS ¢buryp u MOTHBAIIUIO K paccyxnceHue, IJIaHY, CBEPSIIOT w
45 CTOPOHAMH M| o oMb1 0 TeopeMy O TeopeMy o . | Bxmouaromee CBOM eiicTBus ¢ | SoAA YMCIOT
OTHOIIICHUS MEXK MTO3HABAT
yriamu HepaBeHCTBe HepaBeHCTBE HEepaBeHCTBE Ay | MO3HABATCIRHOM | yorapoBnenue LIENTBEO, BHOCST ﬁ;ﬁgﬂﬁ
HUMH TIPH eSITeNbHOCTH - :
TpeyroJbHUKa TpeyroJbHUKa TPEYroJbHUKA P A TIPHEMHHO KOppCKTHPOBKH ®opmynupyror
TpeyroJbHUKa peleHny 3a1a4 Ha CJIE/ICTBEHHBIX
. BBIBOJIBI
BBIYKCIIEHHE U CBA3CH
JIOKa3aTeIbCTBO
Konmponvnasn | IlpoxoHTponu- Pacniosnaror Ha A [IpuMeHsIOT .
padoma Ne 4 | posats yposers | [IPOICMOKCTPH- | yepreseax Hemonctpupyior JeKBaTho MOTydeHHbIE CaMOCTOATENEHO  aoctatorol
1o meme: OCTHKEHHS POBATE YPOBEHD | 1o emnyyeckue MaTeMaTH4ecKue OIICHUBAIOT ITOJTHOTOM U
46 e3VIIbTATEL SBHAHUS TIPH KOHTPOJIMPYIOT
«Coomnoute- | MAHUPYEMBIX BJIJICHUS buryps! i ux 3HAHUS ¥ yMeHus | PC3Y. pererm cBoS Bpevs 1 TOYHOCTBHIO
HUA Mencoy pesynbTatoB mo | M3YICHHBIM SIEeMEeHTHI IpHU PEIIeHNN pabotsi ¢ BBIPAXKAIOT CBOH
. a3JIMIHOTO BU/IA ABJISIFOT UM
cmoponamu u | Teme: MarcpuaioMm Pewator 3ajaun pa | MPHMEPOB ¥ 3ajiay | TOMOIIBIO P e MBICIH
: q
KpUTEpHEB sada MOCPENCTBOM

yenamu

«COOTHOIIEHHS

J0Ka3aTCJIbCTBO U




mpeyzo- MEXIy BBIUHCIICHHE OLIEHK!U MACBMEHHON pedn
HUKa» CTOpPOHAMH U
yriaamu
TPEYTOJIbHUKA
Hcnone3yror
C Yo [IposBstor Boccranasnusa
03]1aTh C W3y4EHHBIE T OuenuBaror
OpPMYITHPOBATh . HHTEpEC K
YCIIOBUSL JUTS boprymup DOopMYITUPYIOT U cBolicTBA p . [IPEAMETHYIO CTCICHb U DopMyIHPYIOT
M JI0Ka3aTh KpEaTUBHOM CII0COOBI
Nl YCBOCHHUA JI0Ka3bIBAOT T€OMETPUYECKUX CUTYalHIo, coOCTBEHHOE
PAMOYTOJIb- TEOpEMY O CyMMe JIeATENBHOCTH, OIMUCAHHYVIO B JAOCTHIKEHUA TN
47 Hire TEOPEMEI O BYX OCTPEX TeopeMy 0 cymme | uryp u yro B y4eOHBIX MHCHHEC 1
AKTUBHOCTH NIPU 3a1a4
CyMMe JBYX JIBYX OCTPBIX YIJIOB | OTHOIIEHUS MEXIY P Aase, CUTYaIUsX, TIOSHITHIO, 3a/1atoT
Tpeyrompuka | = YIJIOB MOJITOTOBKE nepedopMyImp HCTIPABIISIOT BOIPOCEL,
|
TPBIX YT TPSMOYTOJIHOTO PAMOYT OJIBHOTO HHMH IIpH WITIOCTpATHiE YIOT YCIIOBHE, OIIAGKIL CITYIIAOT
TPAMOYTONBHOTO | ooy prirca TPEeYrojJbHUKa pelIeHnH 3a1a4 Ha U3BIIEKaTh TOMOIIIB IO cobeceHIKa
H3Yy4aeMBbIX
TPEYroJbHUKa BBIYHCIIEHUE U yaae . HEOOXOMMMYIO YUUTENA
MIOHATHUH uHpOpMAIH
JI0Ka3aTeIbCTBO bopmaruio
dopmynu T U
Co3znatb PMYJHPYIO
yeToBUS LTS JIOKa3bIBAIOT K
YCBOEHHUS COOPMYTIPORATS | cpoffcTso KateTa Henonesyior Obpabatnisaior OI?;IHT;I:;}((:)I;H
U JIOKa3aThb CBOWCTBA U uHpOPM .
IT CBOMWCTBA KaTeTa o~ MPAMOYFOILHOTO HemoncTpupyror dopmaLutio NOTY4ICHHBIN Hpoexripyior i
PSAMOYTOJIb- CBOWCTBA KATETA | tpevronpHuKa npu3HaKy Guryp, a NIEPEAAIOT €€ OTBET opmupyror
4 DSIMOVIOIBLHOLO > MOTHBAIHIO K YCTHBIM ’ eOHoe
HBIE pAMOYT MIPSIMOYT OJIEHOT'O TaKXKe UX ’ ya
yr JIeXKaIIero NpoTUB MTO3HABATEILHOU MMUCBMEHHBIM OCYIICCTBIAIOT COTPYAHUYECTBO C
eyrojapHuky | TPCYrOJIbHUKA, TPEYrOIbHUKA THOIIEHU i CaMOKOHTPOJIb
yr d o OTHOMICHUA IIPH aduueckuM u TpoIb, Ut
JIEKAIIEro JIEXKAIIETO yraa & 30 ACATCILHOCTH P HPOBEPsIs OTBET ymenem o
pelIeHnH 3a1a4 Ha CUMBOJIbHBIM CBEPCTHUKAMHU
MpoOTHB yTIja B IpOTUB yTiia 300 (HpHMoe U JI0Ka3aTeJILCTBO crocobamu ;(azn(.‘«OOBOI/'II‘Il(;)eTCTBI/Ie
30° obOpatHOe
YTBEpXK/ICHHE)
Co3znatb
YCIIOBHUS ISt CbopmympoBath | opnymupytor u
U JIOKa3aThb
YCBOEHHUS 5 JIOKa3bIBAIOT AHanu3upyroT Oco3HaloT poinb Ycranasmmsaror | Mccnenyior
I TpU3HAK AHAJIOTUH JUIS CUTYaIWHY,
pAMOYTOIb- MpU3HAKaA IPU3HAK PABEHCTBA | TEKCT 3aJa4yu Ha YUYEHHUKA, o 6 OrtcranBaror cBoro
49 paBeHCTBa OHMMAaHH TPEOYIOIHE TOUKY 3pEHUS
HBIE paBeHCTBa HAMOYTONBHbIX MIPSIMOYT OJIBHBIX JIOKa3aTeIbCTBO, OCBaMBaIOT 3aKOHOMEPHOCT | OLIEHKU JE€HCTBUS o T?;e p)K AroT
TPEYroJbHUKU | MPSMOYIOIbHBIX TPEYTONEHHKOR TPEYrOJbHUKOB MO | BBICTPAUBAIOT XOJ | JIMYHOCTHBIN ¢if, NCIIONB3YIOT | B COOTBETCTBHH C (ba);l(TaMpn a
TPEYTrOJIbHUKOB 110 THmoTenyse | THIOTCHY3e U €e peleHus CMBICTT YYEHHUS HX B PCICHHU TOCTaBIICHHON
IO TUIIOTEHY3€ U Y sanat sanaten
OCTpPOMY yTIIy
Co3znatb
CdopmymupoBath DOpMYITHPYIOT H Amamusupyior Coznarot 00pa3 M uMeHsIoT IInanupyror IIpensunsr
yCJ10BH: A1 M I0Ka3aTh LIEJIOCTHOT'O p aJITOPUTM TNOsIBJICHUE
Ipsmoyromns- JIOKa3BIBAIOT TEKCT 3a71a4y Ha HOITy4CHHEIC
5 YCBOEHHUS TpH3HAK OWSHAK DABCHCTEA MUDOBO33pEHHS sHais npH BBITIOJIHEHUS KOH()JINKTOB NpH
HBIE Npu3HaKa paBeHcTBa p p JI0Ka3aTeNbCTBO, DM DOLLICHII peleHun 3a1aHuUs, HaJINYUU
TPEeyroIbHUKH MIPSIMOYT OJIBHBIX BBICTPAHBAIOT XOJI pup KOPPEKTUPYIOT Pa3IUUYHBIX TOYEK
paBCHCTBA MPAMOYT OJIbHBIX Pas3jIM4HOro
TPEYTOMBHIKOB 110 | ce permerus MaTeMaTUIECKUX O, pabory 1o xoxy 3peHHUs.
NPsSIMOYTOJIbHBIX | TPEYTOJIBLHUKOB 3amaq Aa 3al BBINOJIHEHUS C [TpuaumaroT

TPEYTrOJIbHUKOB

T10 TUTIOTCHY3C U

TUIIOTCHY3C U

IIOMOIIBIO

TOUKY 3pEHUS




II0 TUIIOTEHY3€ U | KaTtery KaTery yuantens u UKT Apyroro
KaTeTy CpencTB
OOBSICHSIOT, KaKOH
OTPE30K Ha3bIBACTCSI
HaKJIOHHOM,
IIPOBEICHHOM 13
Hayuutscs JITAaHHOH TOYKHU K n
pelarsb JTaHHOU IpAMOI CHOMB3YIOT
N3y4YEeHHbIE
B xoze HECII0JKHBIE Jloxa3zpIBaroT, 4To 1 Crposit
o CBOIICTBa JIOTUYECKU COprHHanIOT c
MPaKTHYECKOH 3a7a4d HA NEPHCHIUKYIIAPD, OJIHOKJIACCHUKAMU
Hoctpoenne i TEOMETPUUYECKUX JleMOHCTpHpPYIOT | OOOCHOBAHHOE Pabotas o
JIEATETEHOCTH HOCTPOEHUE TpOBCACHHBIM 13 ACCYKICHHE LIaEy. ceepsior | [PY PelICHAN
51 TpEeyroNbHUKA popMHPOBATS IpeyroEHmKa TOUKH K IPAMOi, duryp u MOTHBALHIO K gmrgl);}omee’ caon }zlieﬁCT};Hﬂ o | 3amau; ymetor
0 TPEM yMeHHs pemats | 1o Tpem MeHBIIEe TF000H OTHOIIEHHSI MEX/1y | IMO3HABATEIHHON YCTAHOBJICHHE L1eIb10, BHOCAT BEICITyLIATh
o b
JJIEMEHTaM saauH Ha SLEMEHTAM © HAKJIOHHOJ, HUMH TIPH JIESITETBHOCTH TIPUYHHHO- KOPPEKTHPOBKH (C)I;'IHOHGHTa.
HocTpocHHe TOMOIIIBIO MPOBEICHHOM U3 peleHny 3a1a4 Ha CJIE/ICTBEHHBIX BB(I)E(I)\;};IHPYIOT
spKys 1 ITOM JKe TOUKH K BBIYKCIIEHHE U CBA3CH
e 9TOH HPSIMOIL. JIOKA3aTeNLCTBO
DopMyIUpyIOT
ompeseneHne
PAacCTOSTHUS OT
TOYKH 10 MPAMOU
Hayuutscs [IposBstor
HUcnons3ytor
pemars TIO3HABATENBHYIO
W3yYCHHbBIE
B xone HECIIOKHBIE Pemaror 3a1aun Ha . aKTUBHOCT,
. CBOMCTBa
MIPAKTHICCKOH 3aJ1au Ha BBIYHCIICHHE TBOPYECTBO.
IMoctpoenue ’ reOMETPUYECKUX P A Pa6oras no CBOEBPEMEHHO
eATeIbHOCTHU TIOCTPOEHHE J0Ka3aTeJIbCTBO U AnekBaTHO HaJIU3UPYIOT U
5 TpeyrobHUKa o duryp u CpABHMBAIOT TUIaHY, CBEPSIOT OKa3bIBAIOT
OpMHPOBATh €yroJIbHHUKa MIOCTPOEHHE OLICHUBAIOT BOH JICHCTBUS
TI0 TpeM peyr P ’ OTHOIIECHHS MEXIY B (axThI 1 CBOM JICHC ¢ | Heobxozumyo
YMEHUS pelaTh 110 TpEM CBSI3aHHBIE C pe3yibTaTel aB [CJIBIO, BHOCAT B3aWUMOIIOMOIIb
SJIEMEHTaM HUMHU IIpH JICHIA KOPPEKTUPOBKHU CBEPCTHHUKAM
3aJ1auu Ha JJIEMEHTaM C paccTosiHUEM OT paboTsI ¢ PP p p
. eIIeHUH 3a/1a4 Ha
MIOCTPOCHUE MIOMOIIBIO TOYKH JI0 MPSMOH P TIOMOIIIBIO
BBIYUCIICHUEC U
UPKYIIS U KpUTEPUCB
o JI0Ka3aTeIbCTBO
JUHEHKA OIICHKU
B xoze Coopmynuposats | opMymupyroT 1 OcymiecTBIsIOT
. M JI0Ka3aTh JIOKa3bIBAIOT BBIOO VCTBUI
MIPAKTUYECKON . . AHanu3upyroT P JICHC CamocrosarensHo | BepHo
[ocTpoenue CBOWMCTBO O CBOWMCTBO 0 B OJTHO3HAYHBIX U COCTABISIOT
eSTETFHOCTU . HCTIONIB3YIOT B
TPEYroJIbHUKa A o¢ PaBHOYIAJIEHHOCTA | PAaBHOYJIAJICHHOCTH TCKCT 3a/1a'K Ha HEOIIH Bnaneror DIV
53 COIHO3HAYHBIX AJITOPUTM YCTHOHU U
(dhopMupoBaTh TOUEK TOUeK mapauienpHex | A0Ka3aTeIbCTBO, CMBICIIOBBIM .
0 TPeM yMeHHA pemath p EHCTDLANBAIOT X CHUTyaLMsX, = JIeSITeIbHOCTH MMUCBMEHHOU peun
dIIEMEHTaM HapaJlICIbHBIX NPSMBIX. P o1 X0n KOMMEHTUDYIOT H NPU peIICHUH MaTeMaTH4ECKUE
3aJ1auu Ha HDSMBIX €e peleHus . eOHOI 3a1aun TepMU
p . PopMympytoT P OLICHUBAIOT CBOI yi a CPMHHBL.
HIOCTPOCHHE CcopMmynupoBaTh | omnpeseneHue BHIGOP
ompeseneHne PaCCTOSIHUSI MEXKTY




MEXIy TBYMSI JBYMSI
HapaJuleJbHBIMA | apaJuleIbHBIMU
OPSIMBIMH OPSMBIMH
Hayuutscs Boinonusitor
pemars Pemaror 3ajaun Ha | OCTpOeHUs,
[IposBstor CIposT
B xone HECIIOXKHBIE BBIYUCIICHUE, UCTIONB3YS TP
. MOTHUBAIUIO K JIOTUYECKH
MIPaKTHYECKOM 3aJ1auu Ha JIOKA3aTeJIbCTBO U | N3BECTHBIE . [IpuBonsT
IocTpoerue [03HABATENbHOH | OOOCHOBaHHOE IMpumenstor APTYMEHTEL B
JIeSITeIbHOCTH MIOCTPOEHHE MIOCTPOEHHE aJITOPUTMBI
TpeyronpHuKa Tp Tp > P JCATEITBHOCTH paccyxacHue, YCTaHOBJICHHbBIE o ——
54 (dbopMupoBath TpeyroJbHUKa CBSI3aHHBIE C MTOCTPOCHUS BKITIOYAFOIIIEE NpaBuIia B
TI0 TpeM TIPH PEIICHUU TOYKH 3PCHUS,
YMEHUS pelIaTh 110 TpEM paccrostHueM TeOMETPUIECKUX YCTaHOBJICHUE TUIAaHUPOBAaHNU HOTBEPKIAIOT €€
3JIEMEHTaM 3aiaqc NPUYUHHO- crioco0a pereHus P
3aJ1au Ha JJIEMEHTaM C MEXIY ¢buryp: oTpesox, (daxramu
——— ., MPAKTHYCCKIM CJIE/ICTBEHHBIX
MIOCTPOEHHE bIO napasieIbHbIMU aBHBIIH JJAHHOMY;, o
P p P ToMYs coziepKaHueM CBA3CH
UPKYIIS U TIPSIMBIMU. YroJj, paBHBIN
JUHEHKA JTAHHOMY
HUcnons3ytor
Pemenue Opranu3oBatb Pemaror 3aaun Ha | U3y4YEHHbIE [Ipossnsor Crposrt
3a/1a4 1Mo TeMe: | paboTy mo OO600IMHTD U BBIYHUCIICHHE, CBOICTBa MOTHBAIUIO K JIOTUYECKHU i
. UBOJIAT
«ITpsimoyronb 0000IICHUIO U CHUCTEMaTU3u- J0Ka3aTeJIbCTBO U T€OMETPUUYECCKUX TNO3HAaBATEIbHOU 000CHOBaHHOE IpumenstioT apI;yM CHTH B
55 HEIE CHCTEMATU3ALMU | POBATh 3HAHUS HOCTPOEHHE, buryp u JEATENLHOCTH Ei;foylﬁilgfupé? z;;g&iHSHHHe 10IB3Y CBOIT
. i TOUKH 3PEHUS
TPEyroJIbHUKH. | 3HAHWUH 00 00 OTHOIIICHUSAX | MPOBOJAT ITO XOAY | OTHOIICHUS MEXKAY | MPU PEIICHUU yCTAHOBJTEHHE NITAHAPOBAHHIH P ,
I'eomerpuyec- | OTHONICHUSX ¢buryp u ux pelieHus HUMH TIPH 3a/1a4 ¢ IIPULHHHO- crioco6a permenns gzi?;;pnmﬂamT ee
KHe ¢buryp u ux 9JIEMEHTOB JIOTIOJTHUTENbHBIE peleHny 3a1a4d Ha | MPaKTHYEeCKUM CJIE/ICTBEHHBIX
MOCTPOCHHS» | DJIEMEHTOB MOCTPOCHUS BBIYUCIICHHE U CoJlepIKaHUEM CBA3CH
JIOKa3aTeIbCTBO
AHaNM3UPYIOT U
OCMBICIHBAIOT TEKCT| [eronpayior
3a/1auu BoccranasnmBa
Pemenne Opranu3oBath ’ W3yYCHHbBIE T OIeHUBAOT Bepno
3a]a4 1o TeMe: | paboTy mo OG606IIHTE U MOLETHDVIOT CBOMCTBA IpE/IMETHYIO CTCTICHb 1 UCHOIb3YIOT B
«Ipsint . 5OBIIEHIO 1 JICIINPYIO OcBauBaror CHTYAITHIO CHOCOOBI YCTHOH 1
psAMOyTOoI 000011eHnI0 CHCTEeMAaTH3H- yeitoBe ¢ oMorpio| |COMETPHIECKHX KYJBTYPY paGoThi ormcaHHyI’o s JIOCTYDKCHUS [IETH | TUCEMEHHOMN peyun
56 HBIC CI/ICTeMuaTéBaHI/II/I praTL 3HAHUS cXeM, uepTeei, ¢buryp u ¢ yaeBHmKOM, sanade, gn};qz&gii if[:T;l;gglqecxne
TPEYroJbHUKH. | 3HAHUH O 06 OTHOWICHHAX | 1oy 1y OTHOIIEHUA MEXKAY | = nepedopMyITHp yauusx, . p .
leomeTpuuec- | OTHONIEHHSX buryp u ux IDEIMETOR HHMMH IIpU VIOT YCIIOBHE UCIPABILIIOT A3JTHHAI0T B peir
e buryp 11 ux pen ) B - uHpOpPMAITUU 3BIIAKATE > OIIMOKHU C cobeceqHIKA
p SJICMCHTOB COTOCTABIIAIOT PCIICHIH 3a]1a" Ha HeobxomMyto | TTOMOIEIO apryMEHTHI 1
TIOCTPOCHHSD) 2JIEMEHTOB o BBIYUCIICHUC U ATems KTEIL
IIOJIy4YEHHBIN MH(POPMALIHIO Y4HTETL ha
Pe3yIBTAT C JIOKa3aTeIbCTBO
YCIIOBHEM 3aa4H.
aroT
Pemenue OpranusoBatb 006001muUTH U AHaNU3UPYIOT U Hcnons3yror OcBauBator Hpumensior Hpunarator é:[z[eKBaTH
57 . TIONTyYeHHbIE BOJIEBBIE YCHITHS yto
3ajad4 1o TeMe: | pabory no CHCTEeMaTH3H- OCMBICITUBAIOT N3y4YEeHHbIE KYJIETYpy PaOOTHI HKY CBOEM
5 3HAHUA TpH u npeosoiesator | OLCHKY CBOCMY
«Ipsimoyronb | 0600MIEHHIO U pOBaTh 3HAHMS TEKCT 3aJ[auH, CBOMCTBa C y4eOHHUKOM, MHEHUIO

peuieHuu

TPYIHOCTU H




HBIC CHUCTEMAaTH3aIMKd | 00 OTHOMICHHUAX | MOJCIUPYIOT TEOMETPUYECKUX TTOMCKa Pa3IUIHOTO NPENSATCTBUS HA
TPEyroNbHUKH. | 3HAHMI 00 (uryp u ux YCIIOBHE C ¢uryp u UH(pOPMALHH BHJIa 3a/1a9 HyTH TOCTHXCHAA
enei
I'eomerpuyec- | OTHOIICHUSX 2JIEMEHTOB TIOMOIIBIO CXEM, OTHOIICHUS MEXTY 1
KHe ¢buryp u ux YepTeKeH, HUMH TIPH
MIOCTPOCHHSD) 2JIEMEHTOB peaTbHBIX pellleHnH 3314 Ha
MIPEIMETOB, B BBIYUCIICHUE,
3ajavax Ha JIOKA3aTeIbCTBO U
MIOCTPOEHHE MIOCTPOEHHE
HCCIIEAYIOT
BO3MOKHBIE
cirydast.
Konmponwvnasn | IlpoxonTponu-
paooma Ne 5 poBaTh YpOBEHb Pacniosnaror Ha .
AJleKBaTHO C nmoctatouHoOH
no meme: JIOCTHKEHUS gepTeKax [TpumeHsIOT .
[MponemoncTpu- JleMOHCTpHUPYIOT OIICHUBAIOT ITOJTHOTOM U
«llpsamoyzons | NNaHUPYEMBIX TCOMETPUUCCKUE MOTyYeHHBIE CaMoCTOSITENBEHO
pOBaTh YPOBEHb MaTeMaTUICeCKUE PE3YABTATHI [TOYHOCTHIO
Hble pe3yabTaToB 1O (GurypsI U UX BHAHUS TPH KOHTPOJIHPYIOT
58 BIIQJICHUS 3HAHUS U YMEHUS paboTEHI ¢ . BBIPAXKAFOT CBOU
mpey20.1b- TEME: SJIEMEHTBHI. [pEIICHUH CBOE BpeMsI U
H3YYCHHBIM TIPH PEIICHUU TTOMOIIHI0 IMBICITH
HUKuU. «IIpAMOYTOITHHBI Pemaror 3a1aun Ha [PA3JIMYHOTO BHA |yIPABISIOT UM
MaTepHaIOM 3a1a4 KpUTEPHCB MOCPEICTBOM
T'eomempuuec | € TPEYTrOJIbHUKU. JIOKA3aTeIbCTBO U Bama4y .
OIICHKU MACBMEHHOU peUn
Kue I'eomerpuueckue BBIYUCIICHUE
nocmpoenus» | OCTPOEHUSD)
Hrorosoe nosropenue (10 4)
59 I'pamotHO 1
apryMEHTHPOBAHO
Pacno3nator Ha HATATAOT CBOM
gepTeKax MBEICITH,
T€OMETpPUUECKHE " TIPOSIBJISFOT
CHOJIB3YIOT
durypsL. yro YBaKUTENLHOE
W3yYCHHbBIE OTHOIIICHHE K
Boigensitor .
OpranusoBats 0606 o CBOMCTBa MHEHUIO PaG
OONINTE U KOH(pUTyparmo aborast 1o
pabory 1o P ’ reOMETPHUECKHX 0bIIeCTBEHHOCTH AHATBHOVIOT i | TL1amy. o8 CBOEBPEMEHHO
CHCTEMATH3H- HEOOXOAUMYIO JUIS AT3NPYIO JIaHy, CBEPAACH C | o1 IBaTOT
HOBTOpeHI/Ie. O606III€HI/IIO u (1)I/Il“yp u CPaBHUBAIOT 1IeIbI0, HAXOOST U
pOBAaTh 3HAHUS TTOVCKa PEIICHUS ’ HEOOX0IUMYIO
TpeyronpHUKH | CHUCTEMAaTU3ALUU OTHOIICHUS MEXTY (baxThI 1 HCTIPABJISIIOT
: B3aUMOITIOMOIIIb
. TI0 TeMe: 3a]1aui, UCTIONB3Ys SBITEHIS OIMOKA. B T.4
3HAHUH 10 TEME: HUMH TIPH » B 1.4, CBEPCTHHKAM
«TpeyronsHukm» | onpeneyneHus, ucnons3ys UKT.
«TpeyrorsHUKmY peleHny 3a1a4 Ha
60 MIPU3HAKU U
. BBIYUCIICHUEC U
CBOMCTBa
JIOKa3aTeIbCTBO
BBIJICISIEMBIX

¢buryp wimm ux
OTHOLIEHUH




61

62
Ortpaxatot
YCIIOBHUE 3a]1a4M Ha
yeprexax. HUcnone3ytor
o r— Brigensior H3y4YCHHBIE OuenuBaror Crposr OneHuBaroT
P O000LHUTE 1 KoH(pUrypamuto, CBOMCTBa COOCTBEHHBIE U JIOCUYECKU CTCTICHb 1 DopMyaUPYIOT
paboty mo 6 HYKHE TOCTYIIKH, | o o6 CIIoCO0BI COBCTREHHOE
TosTopentie. 0GOBIICHHIO CUCTEMaTHU3U- HEOOXOIUMYIO JIJIsl | TEOMETPHUUYECKUX OCHOBBLIBASICh HA OOCHOBANHO nocrikenus nem | SOOUTBCH
poBaTh 3HaHUA TIOMCKa peIICHUA Guryp u o0IeuenoBeueck paceyxi > B YYCOHBIX
63 [TapannenbHble | cucTeMaTU3alUU BKJIIOYAIOIIIEE MO3UIUIO, 33JIAI0T
. 0 TeMe: 3a/1auu, UCTIONB3Yysl | OTHOLICHUS MEXAy | 1€ HOPMBI, CUTYaIIUSX,
NpsiMbIE 3HaHUH 110 TEME: YCTaHOBJICHUE BONPOCHI,
P " | «IlapamiensHble | OmpeneneHus HHMMH IIPU HPaBCTBCHHBIC 1 UCHPABILIIOT
N p pen ) p IIPUYUHHO- CIIyLIAa0T
«ApAICIBHRIC | Mbie» MIPU3HAKU U CIICHUH 3a/@9 HA | o ooine CJIeJICTBEHHBIX ommGXH ¢ cobeceTHIKa
NPSIMBIE» p © p . p A IIEHHOCTHU o IIOMOLIBIO
CBO¥icTBa BBIYHCIICHHE U YeIOBEUECTRA CBA3CH yauTens
BBIJIEIIIEMBIX JI0Ka3aTeJIbCTBO
¢buryp wimm ux
OTHOIIEHU
64
65 CoOOTHOCST
YepTeK,
CONPOBOXKJAIOITHIA
3a7a4y, ¢ TEKCTOM
3a/1a4u,
Opranu3oBatb 0606 BBITIOJTHSIIOT HUcnone3yror
00LIUTEH U
66 paboty mo JIOTIOJTHUTEbHBIE HU3y4YEeHHbIE [Tnanupytot
IMoeTopenue. | 0600IIEHNIO U cHeTeMaTHsi- MIOCTPOEHUS TSt CcBOlicTBa OcymecTsior IFOpUTM Ocymectsasror
C poBaTh 3HAHUS BBIOOp JIeHCTBUI BBITIOJTHEHUSI KOHTPOJIb,
OOTHOILIEHUE | CHUCTEMAaTU3aIUU elIeHUs 3a/1ay. FEOMETPHUUYECKUX
5 " | 1o Teme: p P B OHOSHAUHBIX M | oo 3a1aHuUA, KOPPEKIIHIO,
MEXIY 3HaHMUH 110 TEME: «COOTHOMICHYS Brinenstor ¢uryp u HEOJIHO3HAYHBIX CMBICTOBBIM KOPPEKTUPYIOT OLIEHKY
CTOpPOHAMHU U «CooTHol1IeHNE MeKT KoH(pUrypamuto, OTHOLICHUA MEXIYy | CUTyalusX, YTeHHeM paborty 1o xomy COOCTBEHHBIX
yriamu MEXKILY y HeOGXOMMMYIO /Ul | HUMHU TIpH KOMMEHTHPYIOT ¥ BBITIOJTHEHUSI C AedcTBHiL 1
BHHK CTOPOHAMHU U CTOPOHaMH H MOKMCKA PELICHUS CIICHUH 3a7a4 Ha | oo o patoT CBOH TOMOLIBIO AICHCTBIH
67 Tpeyron a P yriIamMu p p A BBIOOD yuutens u UKT napTHEpa
yriamu 3a/1auu, UCIIONB3Yysl | BBIYUCIEHUE U CpelICTB
€yroJIbHUKa»
TPEYroJbHUKa» Tpeyr onpeJiesieHus., JI0Ka3aTeJIbCTBO
MIPU3HAKU U
CBOICTBa
BBIJIEIIIEMBIX
¢buryp wimm ux
OTHOIIEHU

68




Hetu ¢ OB3 c¢ gumarHo3om 3IIP, umeromme 3akmroueHue IIMIIK, oOyuaroTcs MHTErpUpOBaHO B MAacCOBOM IKOJE IO aJalTHPOBAHHOM
obmeoOpaszoBarensHOi iporpamme (VII Bumga).

JUisi HUX BCe OCHOBHBIC IOHATHS BBOJATCA HA HAIVJAHOW OCHOBE. [J1aBHOE BHHMMAHME YJIENAETCA INPAKTUYECKOM HAIpPaBJICHHOCTH Kypca.
Hckmiowaercs W ympouiaercss HauOoJiee CIOKHBIM JUIsl BOCHPHSTHS TEOPETUYECKHl Marepuaid. Bce TeopeTmueckue MOJOKEHUS Nar0TCs
HCKJIFOYUTEIIHO B 0O3HAKOMMTEIIBHOM IUIAHE U OMHUPAIOTCS HA HAIJISIIHBIC NIPECTABICHUS YUaAIIUXCs, CIIOKUBIINXCS B PE3YJIbTATE ONBITA U U3Y4CHUS
MaTeMaTuku B 1-6 kinaccax. KoHTposbHBIE pabOThI MPU HEOOXOIMMOCTH 3aMEHSIOTCSI CaMOCTOSITENbHBIMU pabotamu. B teme «lleprnenukyssipHbie
MpSIMBIE» AIOTCSA TOJBKO (GOpMYIUpoBKH. Tak Kak JOKa3aTeIbCTBA TPYIAHBI [UI YUYALIUXCS C 33/I€PKKOM MCUXUYECKOro pa3BuTHs. [lepBbIif mpu3Hak
paBEHCTBA TPEYrOJbHUKOB J0Ka3bIBAETCA CIOCOOOM HAJOXKEHHWS, a BTOPOM M TpeTUH MpPHU3HAKW JalOTCd B O3HAKOMMTEIBHOM IUIaHe, 0e3
JI0Ka3aTeNbCTBA, HO C 3ay4YHMBaHUEM (DOPMYITHPOBOK.

[lepBrIii MpU3HAK NapaUIETbHOCTH IPSIMBIX IOKA3bIBAETCSI, OCTAJIbHBIE IPU3HAKU JA0TCS B IPOLIECCE PELIeHUs 3a1ay.

BBuay cnoxHOCTH M3NOXKEHHS Martepuaia cHuUMaercs Tema «CyliecTBOBaHHE M €IMHCTBEHHOCTDH MEPICHAMKYIspa K mpsiMoit». OcBoOouBIIeeCs
BpEeMsl HCIOJIb3YETCs Ul IPAKTUUYECKUX paldoOT, pellIeHus 3ajjay, a TaKKe Ha IOBTOPEHHUE U3YYEHHOT0 MaTepraa.

YYEBHO-METOANUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
YYEBHO-METOJUYECKUWIT KOMIUIEKT

1 I'eomerpus. Pabouast mporpamma k yueOnuky JI.C.AtanacsiHa u [pyrux. 7 — 9 kiaccel: mocodue i yuuTeleid 00meo0pa3oBaTebHbIX
opranm3anmii / [aBrop-coctaButens B.D. byry3os. — M.: [Ipocsemenue, 2015

2 Yueonuk. ['eomerpus: 7 — 9 ki / JI. C. AranacsH, B. @. Byrysos, C. b. Kagomues u np. — M.: [Ipocsemenne, 2015.

3 Pabouas TeTpans mo reomeTpun: 7 kinacc: k yaeouuky JI.C. AranacsiHa u np. «'eomerpus 7 — 9 kiaccen» / FO.A. I'maszkos, I1.M. Kamaes. —
M.: U3gatenscTBO «OK3amMeny, 2014

4 KoHnTpomasHabIe paboThl o TeoMeTpun: 7 kinacc: k yueOnuky JI.C. AranacsiHa u np. «['eomerpus 7 — 9 knaccen»y / H.b. MensaukoBa. — M.:
Wz narenscTtBo «JK3aMen», 2015

5 Tectol o reomeTpun: 7 kinace: k yueOuuky JI.C. Aranacsina u ip. «'eomerpus 7 — 9 xmacce» / A.B. @apkoB. — M.: M3garenscTBO
«Dx3ameny, 2014

6 JluakTHUeCKHe MaTepralbl 1o reoMetpun: 7 kinacc: kK yueOnuky JI.C. Aranacsina u ap. «I'eomerpus 7 — 9 xnaccer» / H.b. MenbpauKOBa,

I'.A. 3axapoBa. — M.: U3natenbcTBO «Jk3ameny, 2014

7 | T'eomerpus: aunakTudeckue Matepuainsl uig 7 k. / b.I'. 3uB, B.M. Meiinep. — M.: IIpocemenue, 2008—2011.

8 | I'aBpunosa H.®. [loypounsie pazpabotku no reomerpun. 7 kaacc. M.: BAKO, 2009 — (B noMo1p NIKOJIBHOMY YYUTEIO)




JOIIOJIHUTEJIbHASA JIMTEPATYPA

1 | CoopHuk 3amau no reomerpuu 7 knacc / B.A. I'yceB. — M.: U3narenscTBo «OK3ameny, 2014
2 | Teometpust 7 — 9 kacchl: 3a/1a4M HA TOTOBBIX YepTexkax /st noarotoBku k A u EI'D / O.H. banasn. — PocroB-na-Jlony: M3naTenscTBO
«Dennkcy, 2013
3 | T'eomerpus. 7 knacc. CamocTosiTenbHble paboT. Temarnueckue TecTbl. TecTsl i MpoMexyTouHol arrectanuu. CrnpaBouyHuK. Pabouas
terpans / O©.D. JIeicenko, C.10. Kymadyxosa. — Poctos-Ha-Jlony: U3natenberBo «Jlerrnony, 2013
4 | T'eomerpus. 7 knacc. Korrponbpabie usmeputensubie Marepuansl / JI.I. Myxun, A.P. Ps3anoBckuii. — M.: M3garenscTBO «OK3ameny, 2014
5 | Meroauueckuii )KypHai uig yautenei matemaruku «Matemarukay, ] «IlepBoe ceHTIAOps»
MATEPUAJIBHO-TEXHWUYECKOE OBECITEHEHUE
Ne HaumeHnoBaHue pa3jesia, HaMMeHOBaHHe 00bEKTOB U CPEICTB MATEPHAJIbHO-TEXHNYECKOro odecrneyeHus
n/n
1. | Kommiekt nemoHcTpannoHHBIX Tabmil «I eomerpus. 7 kinace» k yaebuuky JI.C. Aranacsua / T.I'. Xonor, T.A. Bypmuctposa, A.1O.
Xonot. — M.: Ilpoceemenue, 2014
2. | Kommuekr Tabmun «Marematuka. ['eomerpus. 7-11 knace». Harmsinnoe nmoco6ue / M.: Cnextp-M
3. | CD - duck «Ypoku reomerpuu Kupmina u Medoauns»
4 CD - Huck «I'eomerpus 7 knace» / UzparensctBo «1C», cepust: «llkomay»
NupopmanoHHbIe HCTOYHUKHU
5. | http://urokimatematiki.ru
6. | http://intergu.ru/
7. | http://karmanform.ucoz.ru
8. | http://polyakova.ucoz.ru/
9. | http://le-savchen.ucoz.ru/
10. | http://www.it-n.ru/
11. | http://www.openclass.ru/
12. | http://festival. 1september.ru/
YuebHo-1200paTopHOE 000py10BaAHHE
13. | Komnsrotep
14 | MynbTuUMeIUa TPOSKTOP
15. | KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JJUHEWKA, TPAHCIIOPTUP, YTOJIBHUK (300, 600), YTOJIBHUK (450, 450), 100500) 4211




