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TlosicHuTENBLHAS 3aIHCKA
Pabouass mporpamma ydeOHOro mpenmera «['‘eoMeTpusy UIs ydamuxcs 8 Kigacca COCTaBJICHA Ha OCHOBE

CJICAYIOIINX TOKYMCHTOB!:

1. Tlpmxaz Munobprayku Poccum or 17.12.2010 Nel897 (pem. Ot 31.12.2015) «O6 yrBepkaeHnu
(enepanbHOro rocyapCTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOrO o0IIero oOpa3oBaHUI)
(3apeructpupoBano B Munrocte Poccun 01.02.2011 Ne19644)

2. Ilpumepnbie mporpaMMbl N0 Yy4eOHBIM IpeaMeTaM. Maremaruka.S5-9 Kiacchl (CTaHIApThl BTOPOTO
mokosienus).-M.: TIpoceemenne,2010r.

3. Ilporpammbl  oOmeoOpa3oBaTenbHBIX — yupexaeHud. [eomerpus.7-9  wmaccel.  CocraBUTENb:
Bypmuctposa T.A.-M.: IIpocsemenue, 2009r.

4. TlonoxeHue o paboueii nporpamme yuurens, padoratomero mo ®I'OC MAOY Tarapunckas COILLL.

Onucanne Mecta yuyeOHoro npeamerta «'eomeTpusi» B yuyeOHOM I1aHe.

CornacHo (emepambHOMy 0a3UCHOMY YYEOHOMY IUIaHy Ui OOpa3oBaTeIbHBIX ydpekaeHud Poccuiickoi
denepanyy Ha U3y4EHHUH MAaTEMAaTHKU Ha CTYIIEHH OCHOBHOTO 00Iero oopa3oBaHMsl OTBOAUTE He MeHee 875 4
u3 pacuera 5 4 B Hemenmo ¢ 5 mo 9 kmace. CornmacHo — yueOHOMy mwianHy MAQOY Tarapunckas COIl nHa
M3y4eHUE TeOMETPUH B 8 Kilacce OTBOAMTCS 2 vaca B Hezento (68 yacos.)

OOy4eHne MaTeMaTHKe B OCHOBHOI1 IIKOJIe HATIPABJICHO HA JOCTH/KECHUE CJICAYIOLINX IeJIei:

1) B HanpaBJIEeHUU TMYHOCTHOT'O Pa3BUTHSL:

¢ Pa3BUTUE JIOTUYECKOTO U KPUTUYECKOI'O MBIIJICHUS, KYJIbTYPBI pPEUU, CHOCO6HOCTI/I K YMCTBEHHOMY
JKCIIEPUMEHTY;

* (OpMHUpPOBAHKE Y yUaIUXCsl MHTELIEKTYa IbHOW YECTHOCTH U 0OBbEKTUBHOCTH, CIIOCOOHOCTH K ITPEOONICHHIO
MBICJIUTEIIbHBIX CTEPCOTUIIOB, BBITCKAIOINX M3 06])1)1€HHOF0 OIIbITA,

¢ BOCIIMTAHHMC KayCCTB JIMYHOCTH, o6ecneq1/13a}01u14x CONAJIbHYIO MO6I/IJ’IBHOCTI), CHOCO6HOCTI) MpUHUMATDh
CaMOCTOATENIbHBIE PEIICHUS;

* (OpMHPOBAHUEC KAYECTB MBINUICHHS, HEOOXOMIMMBIX Ui aJanTallid B COBPEMEHHOM HH()OPMAIHOHHOM
00ILIECTBE;

* pa3BUTHE UHTEpECa K MAaTEMaTHYECKOMY TBOPYECTBY M MAaTeMaTHYECKHUX CIIOCOOHOCTEH;

2) B MeTanpeaIMETHOM HaIpaBICHUH:

* (opMHUpOBaHHE IPEACTABICHUI O MaTeMaTHKE KaK 4acTH OOIIeYeTIOBEYEeCKOH KyJIbTYPhl, O 3HAYMMOCTH
MaTEMaTUKHU B Pa3BUTHU LIMBUIIN3ALMU U COBPEMEHHOTO OOIIIECTBA;

* pa3BUTHE INPEACTABICHHUII O MaTeMaTHUKe Kak (opMe OMUCAHHA M METOIEe IMO3HAHMSA [EHCTBUTENBHOCTH,
CO37aHKE YCIOBHII 17151 IPHOOPETEHHUS [IEpPBOHAYAIBHOTO OMbITa MATEMAaTHIECKOTO MOJCIHPOBAHMS;

* (opmupoBaHHE OOIIMX CIIOCOOOB HHTEIUIEKTYAIIbHOH JAESITENbHOCTH, XapaKTepHBIX Ui MaTeMaTHKU U
SIBIISIFOIIMXCS.  OCHOBOW ~TO3HABATENIbHOW KYJABTYpPBI, 3HAYUMOW ISl Pa3lUuHBIX CQep YeTOBeUeCcKO
JeATEIIbHOCTH;

3) B mpeAMETHOM HaIlpaBJICHUU:

* OBJAJCHHE MAaTEMAaTHYECKUMH 3HAHHAMH M YMEHHMAMH, HEOOXOIUMBIMH [UIS NPOJOJDKEHUS OOYYeHHS B
CTaplIeil [IKOJie WIM MHBIX O0OIEe0Opa3oBaTENbHBIX YUPSKACHUSAX, H3YYCHHS CMEXHBIX IUCLUIUINH,
MIPUMEHEHHUS B TIOBCETHEBHON JKU3HH;

* co3gaHue (yHOAMEHTa JUIi MaTeMaTHYecKoro pasBHTHSA, (OPMHUPOBAHHMS MEXaHH3MOB MBIIUICHUS,
XapaKTEPHBIX I MATEMaTHIECKOH JIEATEIbHOCTH.

OnucaHue y4eOHO-MeTOIUYECKOT0 M MAaTePHAIbHO-TEXHUYECKOro ofecrmeveHUsi o00pa3oBaTeILHOI
JAeATeIbHOCTH.
e  YyeOHO-MeTOAMYECKHE ITOCOOUS:
1. Teomerpus. 7-9 wmaccel: y4eOHHMK misi obmieoOpaszoBaTenbHBIX opranm3anuit.JI.C. ATanacsH.-M.:
IIpoceemenne,2015.
2. PaGouast terpams mo reomerpun: 8 kmacc: K yueOHuKy JI.C AtanHacsiHa W ap. —M.. U3AaTEIBCTBO
«Ox3amen», 2013.
3. Junaktudeckuii Matepuan mo reomerpud: 8 kimacce: Kk yueOnuky JI.C ArtanacsHa u gap. —M:
M3IATENBCTBO «DK3ameny, 2013.
4. KoHTponbHBIe paboTH 10 TeoMeTpun: 8 xiacc: k yueOuuky JI.C ATtanacsHa u np. —M.: U31aTEIBECTBO
«Dx3amen», 2012.
5. Tecter mo reomerprun: 8 kiacc: K yueonnky JI.C AranacsHa u ap. —M.: H31aTeNBCTBO «JK3aMEH»,
2013.
6. Teomerpus: 8 kacc: KUM/A.P. Ps3anoBckas.-M.:M3narenbeTBo «OK3amen», 2014.
7. Teomerpus. UWroroBas atrecramus. TumoBbie 3amarmsa.8 kmace. DOI'OC./HO.A.T'mazyHOB.-M.:
HM31aTeIbCTBO «DK3ameH»,2015.
e JlomoaHMTe bHAS JIUTEPATypa:



I'eomerpus B Tabaumuax. 7—11 ki.: cnpaBouHoe nocodue / aBT.-coct. JI. W. 3BaBuy, A. P. PazanoBckuii. — M.:
Hpoda, 2005r.
e Texnuueckue cpeacTBa odyyenns: KoMmsroTep, MeIUanpoeKTop, HHTEPAKTUBHAS JI0CKa
e Harasgnsie nocoous:
1. TTopTpeThl BENUKUX Y4CHBIX-MATEMATHKOB.
2.JleMoOHCTpaIIMOHHBIC TaOTHIIBL.
e MHHTepHeT pecypcsl:
1. www. edu - "Poccuiickoe obpasoBanue" deaepaabHbIiA TOpTA.
2. www.school.edu - "Poccuiickuit 061eo0pa3oBaTeIbHbIN TOpTa".
3. www.school-collection.edu.ru/ Equnas komnexiws 1iu)poBbIX 00pa30BaTeIbHBIX PECYPCOB.
4. http://fcior.edu.ru/ TTopran «Denepanbhsiii eHTp UHOOpMAIMOHHO-00pa30BaTEIBHBIX PECYPCOBY
5. www .festival.1september.ru ®ectuBans memaroruueckux uaeh « OTKPBITHINA YPOK»
6. http://www.fipi.ru - mopranm UHGOPMANMOHHOH MOAJCPKKM MOHHTOPHHIA KauecTBa OOpa3oOBaHMUs, 3/1€Ch
MOXHO HaiTi ®enepanbHblii 0aHK TECTOBBIX 33/IaHHH.

1. [lnanupyemble pe3yabTaThbl OCBOEHUsI YIeOHOro npeamera « 'eomeTpus

JAUYHOCHHbIE:

. (hopMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YICHHIO, TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIIUXCS K
CaMOpa3BUTHIO M CaMOOOPa30BaHMIO Ha OCHOBE MOTHBAIMKM K OOYYEHHUIO M TIO3HAHUIO, BHIOOPY NasIbHEHIIIEro
00pa3oBaHus Ha 0a3e OPUCHTHUPOBKU B MHpPE Mpodecchil  MpopeCCUOHATBHBIX MPEANOYTCHUH, 0CO3HAHHOMY
NOCTPOCHUIO HHIUBHIYAILHONH 00pa30BaTEeIbHOW TPAEGKTOPUH C YYETOM YCTOWUMBBIX I103HABATEIIHHBIX
UHTEPECOB;

. (hopMHUpOBaHHUE LETOCTHOTO MHUPOBO33PEHHMS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH U OOIIECTBEHHOMH NPaKTHKH;
. (¢bopMUpOBaHHE KOMMYHHMKATHBHOM KOMIETEHTHOCTH M  OOIIEHMH U  COTPYAHHYECTBE CO

CBEpCTHUKAMHM, CTApIIUMH M MJJIIUMH B 00pa3oBaTelbHOM, OOIECTBEHHO IIOJIE3HOM, y4eOHO-
HCCIIEI0BATEIbCKOM, TBOPUECKOI U APYIUX BUIAX JESITEIbHOCTH;

* YMEHHUE SCHO, TOYHO, I'PaMOTHO H3JjlaraTb CBOU MBICIN B yCTHOﬁ U TIMCbMEHHOM pcun, NMOHUMAThb
CMBICII IIOCTAaBJIEHHOW 3a/1auyl, BEICTPaUBaTh apryMEHTALNIO, IPUBOANUTH IIPUMEPHI U KOHTPIIPUMEPBI;

. KPUTUYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTINYATh
rurnoresy ot (akra;

. KPEaTUBHOCTH MBIIUICHHUS, WHULHATUBY, HAXOIYUBOCTh, AKTHBHOCTh IPH PELIEHHH I'€OMETPHYECKUX
3a1ad;

. yYMEHHE KOHTPOIMPOBATH MIPOLIECC U pe3yabTaT yueOHOI MaTeMaTHYECKOH IS TebHOCTH;

. CIIOCOOHOCTE K 3MOLMOHAJIBHOMY BOCHPHATHIO MAaTeMaTHYECKHMX OOBEKTOB, 3a/ad, pPEIICHHI,
paccyxaeHui;

Memanpeomemuole:

pezyiamueHble YHUepcaibHble YueOHble Jeticmeus.:

. YMEHHE CaMOCTOSTENbHO IUIAHUPOBATh ANbTEPHATUBHBIC IIyTH JOCTIDKCHHUS IeJield, OCO3HAaHHO
BbIOMpaTh Hanbomee 3phexTUBHBIE CIIOCOOBI pelieHus] YUeOHBIX 1 MTO3HABATEIIbHBIX 33]1a4;

. YMEHHE OCYLIECTBIATh KOHTPOJb IO PEe3YyIbTAaTy M CIOCO0y AecTBHSA Ha YpOBHE IIPOHU3BOJIBHOTO
BHUMAaHUS U BHOCUTH HEOOXOIMMBIE KOPPEKTUBHI;

. YMEHHE aJeKBATHO OLEHMBATH NPABWIBHOCTh WIM OIIMOOYHOCTH BBIIOJNHEHMS y4eOHOH 3amadu, ee
O0BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

. MOHMMAaHHe CYIMHOCTH ajJrOPUTMUYECKUX MNpEIUCaHWi M yMEHHE JeHCTBOBATH B COOTBETCTBUH C
NPEIUIOKEHHBIM aJTOPUTMOM;

. YMEHHE CaMOCTOSITENBFHO CTABUTh LETH, BBRIOMPATh M CO3JaBaTh aJITOPUTMBI IS PELIeHHs Y4eOHBIX
MaTeMaTHIECKUX MpobIeM;

. YMEHHE IUIAHHPOBAaTh M OCYIIECTBISATH JEATENBHOCTb, HANPABICHHYI0 Ha pelleHHe 3anad

HCCIIEIOBATENHCKOTO XapaKTepa;
NO3HABAMEIIbHbIC YHUBCDCAIbHbLE Y4eOHble OelCmMBUsL.

. OCO3HAHHOE BJIQJICHUE JIOTHIECKUMH IEHCTBUAMU ONpPEACTICHHS MOHSATHA, 0000IICHS, YCTAHOBICHUS
AHAJIOTHH, KJIACCH(PUKAMK Ha OCHOBE CAMOCTOATEIIFHOTO BHIOOpa OCHOBAaHWH W KPUTEPHEB, YCTaHOBICHHS
POOBUAOBBIX CBSI3€ENl;

. YMEHHE YCTAaHABIWBATH IPUYANHHO-CICACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pAaCCYyKICHHE,
YMO3aKITt0YeHHE (MHAYKTHBHOE, IENYKTHBHOE U TI0 aHAJIOTWN) U BEIBOIFKI;

. YMEHHE CO3[aBaTh, MPUMEHATh W IPEOOpPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, MOACTH H
CXEMBI JUTS PeIIeHNs] yIeOHBIX 1 MI03HABATEIBHBIX 3a]1a4;

. ¢opMupoBaHe ¥ pa3BUTHE Y4eOHOW M OOIIENOIH30BATEIHCKOH KOMIIETEHTHOCTH B 00acTu
WCTIONB30BaHMS MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TexHonmorui (MK T-kommeTeHTHOCTH);

. (opMHpOBaHNE IIEPBOHAYANBHBIX TPEACTABICHWH 00 wHAesIX W O METOAax MAaTeMaTHKH Kak

YHUBCPCAJIbHOM A3bIKC HAYKU U TEXHHUKU, CPCACTBE MOACTIUPOBAHUS SIBJICHUM 1 IponueccoB;
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. yMEHHE BHJIETh MaTEMAaTHUECKYIO 3a/1ady B KOHTEKCTE MPOOIEMHOM CUTYAIlH B IPYTUX AUCIHATUIMHAX,
B OKpYKaroLIeH )KU3HHU;

. YMEHHE HaXOJWTh B pa3JIMYHBIX HCTOYHHMKAX HWH(OpPMANWIO, HEOOXOAMMYIO JUIi pelleHHs
MaTeMaTH4eCKHX IIpo0IIeM, U IIPEJICTABIATE €€ B IMOHATHON (opMe; MPUHUMATh PELICHHUE B YCIOBHUIX HEMOIHON
1 M30BITOYHOHN, TOYHOW M BEPOSITHOCTHOH MH()OpMAIINHL;

. yMEHHE TOHMMaTh M HCIIONB30BaTh MaTEMaTHYeCKHE CpEICTBAa HAIIIJHOCTH (PUCYHKH, YEpTEXH,
CXEMBI | JIp.) JUTS WLTIOCTPALK, HHTEPIIPETAINH, apTyMEHTAIINH;

. YMEHHE BBIIBUTaTh THIIOTE3bl IPHU pPEHICHHH Y4eOHBIX 3aJad W IOHMMAaTh HEOOXOIUMOCTh HX
MIPOBEPKH;

. yYMEHHE IPUMEHSTh HHAYKTUBHBIE W JCAYKTHBHBIE CIIOCOOBI PAcCyXICHHH, BHUIETh pa3lIUuHbIE
CTpaTeruy peleHus 3a1ay;

KOMMYHUKAMUGHbIE YHUBEPCATIbHbIE VieOHble 0eliCneus.

. YMEHHE OpPTraHW30BBHIBATH Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO AEATEIBHOCTh C YUHUTENEM U
CBEPCTHUKAMH: OIPENENATD eI , PacipeaessTh GYHKIMU U POJIM YHACTHUKOB, OOIIME CIIOCOOBI paboThI;

. yMeHHe paboTaTh B TpYyIIe: HAXOAWTH OOIIee pelleHne M paspemarb KOH(IMKTHI Ha OCHOBE
COIJIACOBAHUS MO3UIMH U y4eTa HHTEPECOB;

. CITyIIaTh TAPTHEPA;

. (hopMynrpoBaTh, apryMEHTUPOBATH U OTCTANBATh CBOE MHEHHE;

npeomemubole:

¢ NOJIB30BATHCS TCOMETPUYICCKUM SI3BIKOM JJIs1 OIMUCAHUS IPEAMETOB OKPYXXAIOLIETr0 MUpa,

* pacno3HaBaTh FeOMETPUUYECKHE (PUTYpBI, pa3IH4YaTh UX B3aHMHOE PaCIONIOKEHHE;

* I/1306pa)KaTb TCOMETPUICCKUC d)I/IprI)I; BBINIOJIHATL YEPTEKU II0 YCIOBUIO 3adavd; OCYLICCTBJIATH
npeoOpa3oBaHus GUTYD;

* pacno3HaBaTh Ha YepTekaX, MOJCISIX M B OKpYXKalolleil o0CTaHOBKE OCHOBHBIE HMPOCTPAHCTBEHHBIE
Tena, n300paxaTh UX;

* B IIPOCTEHIIMX CIy4asX CTPOUThH CEUCHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEI;

* TPOBOAMTH OIEpPAllMM HaJ BEKTOPAMH, BBIYHUCIATH JIMHY M KOOPIAMHATHL BEKTOpa, Yroil MEXIy
BEKTOPaMH;

* BBIYHCIIATH 3HAUCHUS T€OMETPUYECKHUX BEIMUYMH(IINH, YIJIOB, IUIOIIA/CH, 00bEMOB); B TOM YHUCIIE: UL
yriioB ot 0 1o 180° ompenensiTh 3Ha4YEHUS] TPUTOHOMETPHYECKUX (YHKIMH 1O 3aJlaHHBIM 3HAYCHUSIM
YIJIOB; HaXOAUTh 3HAUCHUS TPUIOHOMETPUUYECKUX (PYHKIMH MO 3HAYCHHIO ONHOW M3 HUX, HAXOOWUThH
CTOPOHBI, YIJIBI ¥ BBIYUCIIATH IUIOIIAY TPEYTOIbHUKOB, AJIMHBI JOMaHbIX, IyI OKPY>KHOCTH, IUIOIIanel
OCHOBHBIX T€OMETPHUYECKUX (PUryp u GUryp, COCTaBICHHBIX U3 HHX;

* pelaTh reoMeTpUYECKUe 3a1a4H, ONMPAsCh Ha M3YYeHHbIE CBOMCTBA (GUTYp U OTHOLIEHHH

MEXIy HUMH, NPUMEHSA OIOJHUTENBHBIE IIOCTPOSHHMS, IreOpanyecKuii M TPUTOHOMETPHYECKHI
anmapar, IpaBHiIa CAMMETPUH;

*  TPOBOAUTH [OKa3aTeNbHBIE PACCY)KICHHS IPU DEIICHWHW 3agad, HCIIONb3yS H3BECTHBIE TEOPEMHEI,
OOHapyXuBas BO3MOKHOCTH IS MX UCIIOIb30BAHMS;

* pemaTh NPOCTEHIINE INITAHUMETPHIECKHE 3aJa4l B [IPOCTPAHCTBE.

2. Coaep:xanue yuedoHoro npeamerta «I'eomeTpusn»

YeTbIpeXyroabHUKH. MHOTOYTOJIBHUK, BBIMYKIbIH MHOTOYTOJIBHUK, 4YeThIpexyroipHUK. CymMMma yrioB
BBINTYKJIOTO MHOTOYTOJIbHUKA. BIMCaHHBIE M OIMMCaHHBIE MHOTOYTONBHHMKH. [IpaBMIIBHBIE MHOTOYTOJBHHKH.
[NapammenorpamMm, €ro CBOWCTBa W TpH3HAKHU. lIpsMOYroapHHK, KBagpaT, poMO, WX CBOICTBA W IPU3HAKH.
Tpanewyst, cpenHsis TMHASA Tpaneyy; paBHoOeapeHHas Tpaneysa. OceBas U LEHTpaIbHa CUMMETPHSL.
Huowaas. Ilonsarue miuomaau MHOroyroipHuka. [lnomaau  nOpsMOyroiapHuKa, —Mapajenorpamma,
TpeyroapHUKa, Tpanerun. Teopema Iludaropa.

Ilonooubie TpeyrojdsHuku. [lonobupie TpeyrompHukd. I[lpm3Hakm momoOMst TPEYroiMbHUKOB. llpumeHeHme
mogoOusi K JI0Ka3aTeNbCTBY TEOpPEM W pemieHHo 3a7ad. CHHyc, KOCHHYC W TaHI€HC OCTPOrO yIiia
MIPSMOYTOJIEHOTO TPEYTOJbHHUKA.

OxpyxHocTb. B3auMHoe pacnionoxenue npsiMon U oKpykHocTu. KacaTenbHasi K OKpYyXHOCTH, €€ CBOMCTBO U
npu3Hak. LleHTpanbHBIN, BOMCAHHBIA YIVIBI; BEIMYMHA BIHCAHHOTO YINA; JIBYX OKPY)KHOCTEH; paBEHCTBO
KacaTeJbHbIX, MPOBEACHHBIX U3 OAHON TOYKH. MeTpHuecKkrne COOTHOIIEHHS B OKPYKHOCTH: CBOWCTBA CEKYIINX,
KacaTeNbHbIX, XOpA. OKPYKHOCTb, BIMCAHHAs B TPEYTOJIHUK, U OKPYKHOCTB, OITMCAHHASI OKOJIO TPEYT OJIbHHKA.
BrmcanHble W ONUCAHHBIE YETBIPDEXYrOJIbHHMKH. BrHCaHHBIE M ONHMCaHHBIE OKPYKHOCTH HPAaBHIBHOTO
MHOTOYTOJIbHHKA.

IToBTOpenue. Pemenne 3agay. CucremaTn3npoBaHie U 0000IIeHNE MOTYYSHHBIX 3HAHUH 332 KypC T€OMETpHH 8
KJIacca, peIeHue 3a1a4 0 BCEM TeMaM, IPUMEHEHUE U3YYEHHBIX CBOMCTB B KOMILIEKCE PU PEIICHUH 3a/a4.
3.TemaTH4ecKoe IVIAHHPOBAHHE C ONpe/eJieHMeM OCHOBHBIX BH0B Y4eOHOM /1esiTeTbHOCTH.



3.1.YueOHO-TeMaTHYEeCKHUIl IUIAH 2 4. B HeAe 10, 68 4. B roj.

Ne pasnena, | Tema Kon-Bo vacoB no pazneny | Kon-Bo KOHTPONBHBIX paboT
TJIaBbI
1 YeTbIpexyroabHUKH 14 1
2 Inomann 14 1
3 IMono6ubIe Tpeyroabuuku | 20 2
4 OKpY:KHOCTH 16 1
5 IloBTOpenne 4 1
Hroro 68 6




Ne Conep:xanue MaTepuana Kou-Bo XapakTepHCTHKA OCHOBHBIX BH/0B /1eSITEJIbHOCTH YYeHHKA (HA YPOBHE Y4eOHBIX AeiicTBHIL)
8 qac
I'masa 1. YerbipexyrojasHuku (144)
2 OObsIcHSIIOT, Kakass (urypa Ha3pIBaeTCS MHOIOYTOJBHUKOM, Ha3bIBAIOT €ro JJIEMEHTHI;
1 MHuoroyronbHIKHI 3HAKOMSTCS C IOHATUSAMU IIEPUMETPa MHOIOYTOJIBHHUKA, BBIITYKJIOIO MHOIOYI'OJIBHHUKA; BBIBOJSAT
2 [Mapamtenorpamm u Tpanerus 6 (bopMyily CyMMBI YIJIOB BBIIYKIONO MHOTOYrOJbHHKA, HAXOMSAT YIJIBI MHOTOYrOJbHHKOB, HX
TePUMETPHI.
3 [psmoyronsuuk. Pom6. KBagpar 4
3HAKOMSATCS  CONpeNeNieHWsIMH ~ TapajuieiiorpaMmMa W Tpaleluud, BUJIAMH  Tparlelu,
4 Pemerne sana4 1 (OpPMYJIMPOBKAMH CBOMCTE M IIPM3HAKOB IapajlleliorpaMMa M PaBHOOEIPEHHOM Tpamneuuu,
Konmponouaa  paboma  MNel no  meme |1 y4aTcsiMxX JIOKa3blBaTh W MPHUMEHATh IPH PELIeHHH 3ajay. BBINONHSIOT JejeHHe OTpe3ka Ha N
«Hemuvipexyzonvuuruy PaBHBIX YacTel C TOMOIIBIO IMPKYJIA W JIMHEHKH; WCIOB3ysd CBOMCTBA MapajuiejiorpaMma u
paBHOOEPEeHHOI Tparenuy PennaoT 3a1a41 Ha TIOCTPOCHUSI YEThIPEX YT OJIbHUKOB
3HAKOMATCSA C YacCTHBIMHU BHJAaMH MapajuiesiorpaMMa: IpsMOYTOJIbHUKOM, POMOOM M KBaJIpaToM,
¢ GopMyNIUPOBKaMH UX CBOMCTB M NPHU3HAKOB. J|OKA3bIBAIOT H3y4EHHBIE TEOPEMBI U MPUMEHSIOT
UX TPH PELICHUH 3a/a4.
Y cBauBaloT onpeeneHuss CHMMETPUYHBIX TOYEK U (GUI'Yp OTHOCHTENIBHO IPSIMON M TOUKH.
CTposT CHMMETPMYHBIC TOYKH M PACIO3HAIOT (UIYpbl, 00Jajalollie OCEBOW CHMMETpHEH W
LEHTPaIbHOW CUMMETPHUEN.
I'nasa 2. Ilnomans (14 4)
2 VYCBauBalOT OCHOBHBIE CBOMCTBa IUIOMAAeH W (GopMylTy UL BBIUUCIEHUS IUIOLIATN
1 [Tnomans MHOrOYroabHUKA IPSIMOYT'OJIBHHKA. BBIBOIAT (GOPMYIY UL BEIYUCIICHUS
IUIOMIAIM IPSMOYTOJIBHUKA U UCIIONIB3YIOT €€ TP PELICHUH 3aa4
3ayquBaroT (OpMyYIIBI AT BBIYMCICHHS IUTOLIAAeH ITapajuiesiorpaMma,
TPEyrolibHUKA M Tpalelyy; JOKa3bIBAIOT HX, a TAKKE ydaTTeopeMy 00 OTHOIIECHWH ILIOLIAeH
[Tnomamy mapanienorpamMma, TpeyroipHHKa U | 6 TPEYTONBHUKOB, MMEIOIINX 10 paBHOMY yriny. IlpuMeHsIoT Bce U3ydeHHbIe (GOpPMYJbI IpH
2 Tpanenuu pemieHnn 3amad B ycTHOM (opMme OKa3pIBalOT TEOPEMBl W H3JIAraroT HEOOXOIMMBIN
3 Teopema IMugaropa 3 TEOPETUUECKUI MaTepral.
2
Pemrenve 3amau VYcBauBator Teopemy Ilndaropa m obpatHyro el Teopemy, 00IacTh MPUMEHEHUs], MH(aropoBEI
TPOWKH. /[OKa3BIBAIOT TEOPEMBI W MPHMEHSIOT WX TPH PEIIeHHH 3a7ad (HAXOAAT HEM3BECTHYIO
Konmponovnaa paboma Ne2 no meme «Ilnouiaony 1 BEJTHYHHY B IPSIMOYTOIBHOM TPEYTONbHHKE).

I'aasa 3. TlomodHble Tpeyroabuuku (20 u)




1 Omnpenenenue MogoOHBIX TPEYrOJIbHUKOB 2 3HAKOMSATCS COMPENEICHUSIMHI TPOMOPIIHOHANEHBIX OTPE3KOB M TOMOOHBIX TPEYrOJIHHUKOB,
2 [Tpu3naky nogoOust TPEyroIbHUKOB 5 TEOpeMOii 00 OTHOIIEHNH MTOJJOOHBIX TPEYrOJILHUKOB
Konmponovnas paoboma Ne3 no meme «Illodobnuie | 1 U CBOWCTBOM OHMCCEKTPHUCHI TpPEeyroibHHUKA (3a71auas35). Onpenensor mogo0HbIe TPEYTOIbHUKH,
mMpey2o1bHUKU» HAXOIIIT HEH3BECTHHIC BEIIMYHMHBI U3 TPOMOPIIMOHATBHBIX OTHONICHUH, MPUMEHATh TCOPUIO TPU
3 [Ipumenenue mogoous K 7 pEIIeHNH 3a1a4.
JIOKa3aTeNbCTBY TEOPEM M PEUICHHIO 33134
4 COOTHOLICHHS MEXKy CTOPOHAMH 3 DopMHUPYIOTIIPH3HAKKA MOAOOUST TPEYTOJIBHUKOB, OIPEeNIeHHe HPOINOPLUHOHAIBHBIX OTPE3KOB.
¥ YIJIaMH IIPSIMOYTOIBHONO TPEYTrOJIbHHIKA 1 Jloka3bIBalOT MPU3HAKK MOAOOUS U IPUMEHSIOT UX IPU PELICHNUH 3a/1a4
Pemtenue 3a1au [TpuMeHsIoT BCce N3ydeHHbBIE TEOPEMBI TP PELICHUH 3a/1a4.
Konmpononaa  paboma Nog no meme 1 .
«Coomuomenue mexcoy cmopoHaMu U eIaMu DopMynUpyIOT TEOpeMbl O CpenHeld JIMHUM TPEeYrojlbHUKA, TOYKE IEPEeCceYeHUsl MeAnaH
TPEYyroJibHUKa W TPOIOPIIMOHAIBHBIX OTPE3Kax B MPSMOYTOJBHOM TpEyroiibHHKE. J[oKa3pIBaioT
MpeyeonbRUKa.) 3TH TEOPEMBI U IPUMEHATH MPHU pelieHnH 3a1ad. C IOMOIIBIO IUPKYIS M IMHEUKH JIENAT OTPEe30K
B JIaHHOM OTHOILIEHWH M PEUIAIOT 33JauMl Ha [TOCTPOSHHE.
DopmynupyroT onpesielieHHss CHHYCa, KOCHMHYCAa M TaHIeHCa OCTPOro Yria MpsSMOYTrOJbHOTO
TpeyroJibHUKa, 3HAYEHUs] CHHYCa, KOCHHYca M TaHreHca juist yrioB 30°, 45° u 60°, merpuueckue
COOTHOIIEHHs. J[OKa3bIBAIOT OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, DEIIAIOT 3allaud
[TpumensitoT Bce M3ydeHHbIe (OPMYJIbI, 3HAUEHUS CHUHYCA, KOCHHYCA, TaHTE€HCA, METPHYECKUE
OTHOUICHHUS NIPU PEIICHUH 33124
I'naBa 4. Oxpy:xkHocTb (16 4)
1 KacartenpHast K OKpy>KHOCTH 3 3HAKOMSTCA C BO3MOXKHBIMH CIIy4asiMH B3aHMHOI'O PACIIONIOXKEHUS MPSIMOM U OKPYXHOCTH, C
ONpPEJICIICHUEM KacaTelIbHOM, CBOWMCTBOM M IIPU3HAKOM KacarenbHOM. JlOKa3blBalOT HMX U
2 IleHTpasIbHBIC ¥ BIIMCAHHBIC YIJIbI 4 MPUMEHSTIOT TIPU PELICHUH 3a/1a4, BBITIOIHATH 33/1a41 Ha TOCTPOCHUE
3 Uetsipe 3amMeyaTenbHbIE TOUYKH 3
TPEYrobHUKA PacnozHatoT, Kakoil yroja HaspIBaeTcs LEHTPAIbHBIM M KaKOW BIHCAHHBIM, KaK OINPEeNseTCs
4 Brimcagnas u ormmcagHast OKPY>KHOCTH 4 TpagyCHass M€pa Oyr' OKPYKXHOCTH. q)OpMyJH/IpyIOT TEOPEMY O BIIMCAHHOM YIJI€, CICACTBUSA H3
Pemenue 3a1ayu 1 Hee U TeopeMy O MPOU3BEICHUU OTPE3KOB IEpeceKaromuxcs Xopa. JJoka3sBaloT 3TH TEOpEMBI U
Konmponvnan  paboma NS no meme | 1 NPUMEHSIOT TpH pemeHny 3anad Omnpenensior, Kakas OKPYKHOCTH SIBJISIETCSI BIIMCAaHHOH B
«OKpyaIcHOCb.» MHOTOYTOJIbHUK M KaKas OIMCAHHOW OKOJI0 MHOTOYTOJbHHKA, (OPMYIUPYIOT TEOpeMbl 00
OKpPY>KHOCTH, BIIMCAHHOW B TPEYTONBHUK, M 00 OKPYKHOCTH, OIMCAHHOM OKOJO TPEYrONbHUKA,
CBOWCTBA BIIMCAHHOTO ¥ OIHCAHHOTO YETHIPEXYTOJBHUKOB. /[OKA3BIBAIOT ATH TEOPEMBI H
MPUMEHSTIOT WX TIPH PEIIeHNH 33124
IHoBTOpEeHuUe 4 IIpyMeHSIOT Bce U3ydeHHBIE TEOPEMBI IIPH PEILICHNUN 3aa4.
HroroBoe TectupoBanue B (opmare OI'D momyib
«["eomeTpusny 3a Kypc reoMeTpun § Kiacca
UTOI'O 68




3.2. 'pa¢ux KOHTPOIBHBIX PadoT

Ner\it Jata npoBenenus Tema
[Tnan KOPPEKIHS
1. Konrponbnast pabora Nel no teme «YeThIpEXYTroIbHUKNY
2. Konrponbnas pabora Ne2 no teme «ITmomrans»
3. Konrponbnas padora Ne3 no teme «IlogoOHbIE TpeyroIbHUKI»
4. Konrponbnast padora Ne4 no teme «CoOTHOIIEHHE MEXIy CTOPOHAMHU M
yIJIaMH TPEYrOJIbHUKA.»
5. KonTposbHas padora Ne5 o teme «OKpy»KHOCTbY
6. HroroBoe tectupoBanue B opmare OI'D mopyns «['eomerpus» 3a Kypc

reoMeTpuH 8 Kiacca




3.3. KanenaapHo-teMaTH4YecKoe INIAHHPOBaHHE

Hata Buasbi nesiteJibHOCTH | IlJ1aHMpyeMble pe3yJIbTAThI
3JIEMEHThI cofiepsKaHusL
Ne Tema paszgena, Tema ( aep ’
KOHTPOJIb)
n/n YPOKa
[nan @akr npeaMeTHBIE JIMYHOCTHBIE MeTanpeaIMeTHbIe
MHOroyroJbHHUKH. OIpeielICHUEe MHOTOYTOJTbHIKA O0pabaTeiBatOT MHGOPMAIIHIO H
pacrio3HaBaTb Ha yepTeKax repenarT ee YCTHBIM,
MHOTOYTOJIbHUKA W BBIMYKIIBIC MMCHbMEHHBIM M CHMBOJIGHBIM
MHOTOYTOJIbHUKH, HCTIONB3Ys
VYmemv  0OBSACHUTH, Kakas crmocodamMu
orpeeNicHue, OCO3HalOT poOJb  YYCHUKA,
¢durypa Ha3bIBaCTCs . BBIIENSIOT ¥ OCO3HAIOT TO, UTO
1 OCBaMBaIOT JNYHOCTHBIH
MHOTOYrOJIbHUKOM,  Ha3BaTh )K€ YCBOGHO M UTO el
CMBICT YYEHUS
€ro OJJIEMEHTBI, 3HAMb, YTO MO/JIKUT YCBOCHUIO
TaKoe epUMeTp DopmynHpyroT COOCTBEHHOE
MHOT'OYTOJIbHHKA, KaKoi MHCHHE M TO3UIMIO, 33ai0T
MHOTOYTOJIbHUK ~ Ha3bIBaETCs BOITPOCHI, CITYIIAIOT COOECETHUKA
dopmyna cymmbl yrioB | hopmyny CYMMBI VIJIOB | BBIYKJIBIM; YMemb BbIBECTH OOpabatbiBatoT MHGOPMALMIO H
BBIITYKJIOTO BBIITYKJIOT'O MHOT'OYT' OJIbHUKA dhopmyny CYMMBI YIJIOB repeaaoT ee YCTHBIM,
MHOIOYTOJILHHKA. MPUMEHSTH  GOPMYIY  CYMMBI | gpiviciioro MHOrOYrOMIbHIKA H rpaguuecKuM, IHMCBMEHHBIM H
YIJIOB BBIITYKJIOTO
pewmiate  3ajayu. Ymems | TlposiBrsitor UHTEpec K (CHMBOJIbHBIM CIIOCOOaMHM
MHOTOYTOJIbHUKA pu . K
HaXOIUTh JIBI
T a— IIEMCHTOB 1T T KpPEaTHMBHOW  JiesTeNbHOCTH, [KpuTHiecku OLICHUBAIOT
2 MHOTOYTOJIbHUKA MHOTOYT'OJIbHUKOB, UX | aKTUBHOCTH IIPU TOJTrOTOBKE [OTYYEHHBIN OTBET,
MEePUMETPBHI. WILTIOCTpaIni M3y4aeMbIX [OCYLIECTBIISIOT  CAaMOKOHTPOIIb,
MTOHSTHIA [POBEpsisi OTBET HA COOTBETCTBHE
[YCIIOBHIO
JlaroT aJICKBATHYIO OLIEHKY

ICBOEMY MHEHUIO




ITapamnenorpamm. OIpeJieNieHNe MapajulenorpaMma

CsaoiicTBa U ero CBOWCTBA.

napajuienorpaMMa. pacrno3HaBaTh Ha yepTexkax cpeau
YEThIPEX YT OJIbHUKOB.

Pemenue 3a/1a4 | ONpelesieHHe IapajuierorpaMma

«ITapannenorpamm. Y €ro CBOWCTBA.

CsaoiicTBa MIPUMEHATD CBOMCTBa pu

napajuienorpaMMa.» peleHny 3aaay.

MaremaTuueckui

JIUKTaHT.

[Ipuznaku (hopMyITHpOBKH CBOICTB u

napajuienorpaMmma. MIPU3HAKOB NapaJIjIesIorpaMma.
JIOKa3bIBaTh, 4TO JIaHHBIN
YETBIPEX YT OJIBHUK SIBIISIETCA
TapajuIeorpaMMOM.

3namwvonp-s

napajsuienorpaMma u
Tpamenyy, BHUIbI TpaIeiu,
(hOpMYIHPOBKH  CBOWCTB |

MIPU3HAKOB MapajuierorpaMma
U paBHOOCIPEHHON TpamneluH,
yMems UX JIOKa3bIBaTh U
MPUMEHSITh TIPU PEIICHUH
3a1a4

Ymemv BhIMONHATE JeneHUE
OTpe3Ka Ha N paBHBIX yacTeil ¢
MIOMOIIBIO LUPKYISL u
JUHENKH; UCIIONb3Ys CBOMCTBA
napajsuienorpaMma u
paBHOOEAPEHHOI

ymembsp TOKa3bIBaTb HCKOTOPHLIC

Tpanenuu

YTBEpPXKJICHHUS.

OcCyIIecTBISIOT BEIOOP
JIIEMCTBH B OJHO3HAYHBIX H
HEOIHO3HAYHBIX
KOMMEHTHPYIOT M OIICHUBAIOT
CBOY BBIOOD

CUTYyaluAx,

BiranetoT CMBICTIOBBIM YTEHHEM.
[MpencraBnsiror wHGOPMALMIO B
pa3HBIX Qopmax (TekcT, rpaduka,
CIMBOJTBI)

OLIEHHBAIOT CTENEHb U CIIOCOOBI
IMOCTM)KEHHsT 1eNd B Y4eOHBIX
CHTYyaIMsIX, UCIPABISIOT OMIMOKN
iC TIOMOIIBIO YUHTEIIS

[MpuBOAAT apryMeHTBHl B IOJNB3Y
CBOEH TOUKHU
MOATBEPXKIAIOT ee (haKTaMu

3peHHUs,

OcBanBaloT KylIbTypy paboTsl

'Y cTaHaBIMBAIOT aHAJIOTHH  JjIs
MOHUMAaHUA  3aKOHOMEPHOCTEIl,
I/ICHOJ’IBSyIOT HX B pCHICHWUHU 3a/1a4

Hccnenyrot CUTYalluH,

c Y4EOHHUKOM, MOKCKA [TpeOYIOIINE OICHKU JICHCTBUS B
nH(pOpMaIUH COOTBETCTBHH C IIOCTaBJICHHOW
Bagaden
OTCTauBaIOT CBOIO TOUKY 3PEHHS,
MOATBEPXKIAIOT (haKTaMu
[MpencraBnsiror MHGOPMALIUIO B
pa3HbIX Gopmax (Tekct, rpaduka,
ICHMBOJIBI )
[Monumatot 00CyX/1aeMYIO
. [CaMoCTOSITENBHO COCTaBJISAIOT
nH(POPMALUIO, CMBICT JTaHHOU
., [@ITOPUTM  JESTENBHOCTH  IIPU
uHdopmanu B COOCTBEHHOI .
pemeHny yaeOHOM 3a1aun
KHU3HH
CBOEBpEMEHHO OKa3bIBAIOT
HEOOXOIUMYIO  B3aHMOIIOMOIIb

CBEpCTHHKAM




Pemenne 3ama4 | GopMyITUpOBKH MPU3HAKOB

«IIpusHaku napasuiesiorpaMmma.

napaiesiorpaMmmMar MIPUMEHSATh MIPU3HAKH pH

Tecr. PpeLIeHNH 3a/aY.

Tpanenusi. omnpeeseHue, CBOIiCTBa
paBHOOEIPEHHOMN
Tpanenuupacio3HaBaTh

Tpane€uuro, €€ JSJICMCHTbI, BUIbI
Ha Y€pTEeKaxX, HAXOAUTH YIJblI U

CTOPOHBI paBHOOEIPEHHON
TpamneLuy, UCIIONb3Ys ee
CBOWCTBA.

Teopema Daneca. Teopema Qaneca
MIPUMEHSTh TeopeMy pu

pellIeHu  3a1a4

Ymems BBIMOTHATH 3aJayu Ha
IMOCTPOCHHUC
YCTBIPEX YT OJIbBHUKOB

CozpaoT 00pa3 LEIOCTHOrO
MUPOBO33PEHUS MIPU PEIIEHUN
MaTeMaTHYECKUX 3aJau

O6pabateiBatoT MHGOPMAIMIO H

repenaroT ee YCTHBIM,
MUCHbMEHHBIM H  Tpaduueckum
criocobamu

HccnenyroT CUTYyallUH,

TpeOYIOIINE OIICHKH JICHCTBUS B
COOTBETCTBHHM C TOCTaBJIEHHOU

Bajaueit

(CBOEBpEMEHHO OKa3bIBAIOT
HEOOXOIUMYI0  B3aMMOIIOMOIIb
CBEpCTHHKAM

Oco3HalOT  poJib  YUCHHKA,

OCBaMBarOT JIMYHOCTHBIN

CMBICJT YYCHHUSA

'Y cTaHaBIMBAIOT aHAJIOTHH  JjIs
[IOHMMAaHWsl  3aKOHOMEPHOCTEH,
I/ICHOJ’IBSyIOT HX B peL[IeHI/II/I 3a1a4
CaMOCTOSATEITLHO COCTaBJISFOT

@JITOPUTM JACATCIIBHOCTH npu
peleHny y4eOHoM 3a1a4uu

CoTpyIHHYAIOT c
OJHOKJIACCHUKAMH IIPU PELICHUN
Bajad;  YMEIOT  BBICIYIIATh
OMIIOHEHTA. DopMyIUPYIOT

IBBIBOJIbI

OcBauBaroT KymnbTypy padoTs
c yueOHUKOM,
nHpopmanuu

ITOHCKa

Haxonsr B yueOHHMKAX, B T.4.
ncons3ys WKT, mocroBepHyIO

mHpopmanmio, HEO0OXOIUMYIO
ISt peIeHus 3a1aq
HccnenyroT CUTYalluH,

TpeOyIoIne OIEHKH IEHCTBUS B
ICOOTBETCTBMH C IIOCTaBJICHHOM

Bagaden
[MpuBOAAT apryMeHTHI B IONB3Y
CBOE TOYKH 3peHus,

MOATBEPIKIAIOT ee (haKTaMu




IIpssMOyronsHUK.

OlpejieNIeHue  MPSAMOYTOJIbHUKA,
€ro  JJIEMEHTBI, CBOWCTBA U
TIPU3HAKHU.

pacrio3HaBaTh  Ha  uepTexax,
HaxoJUTh CTOPOHBI, UCIOJIb3YA
CBOICTBA YIJIOB U TUaroHaJeH.

9
PoM0 u KBajpar. ompezeneHue pomba, KBajapaTa
KaK 4acTHOTO ciydast
napajuiesorpaMMa. paclio3HaBaTh
U un3zobpaxarb pomO, KBajpar,
HAaXOIUTb CTOPOHBI M  YIJIB,
UCIOJIb3Ysl CBOWCTBA
10

3uamob onpeneneHus 4YacTHBIX
BUJIOB napajuiesorpaMma:
NpsSMOYrojibHUKa, pomba u
KBajpata, (GOpMyIHpPOBKH HX
CBOJCTB ¥ ITPU3HAKOB.

Ymemo JIOKa3bIBATh
M3y4EeHHbIC TEOpEMBbI u
NPUMEHATh WX TpPU PEIICHUH
3ajad.

3uamo orpeeseHus
CUMMETPHYHBIX  TOYEK |
(duryp OTHOCHTEIBHO TPSIMOIi
Y TOYKH.

Ymemo CTPOUTH
CHMMETPHYHBIE  TOYKH |
pacro3HaBatb ¢burypsl,
o0amaronme 0CEBOM

CUMMETpUEH U LIEHTPAJIbHOU
CUMMETpPHEN.

[IposBAIOT MO3HABATENBHYIO
AKTUBHOCTh, TBOPYECTBO

OCyIIecTBISIIOT CpaBHEHHE,
M3BIICKAIOT HEOOXOMMYIO
mHpOopManuio,

neped OpMyIUpyIOT yCIIOBHE,

CTPOSIT JIOTHYECKYIO IETIOUKY
PaboTas 10 U1aHy, CBEpSIOT CBOH
eficTBUSL ¢ [EeNbl0,  BHOCST

[TposiBASIIOT TO3HABATENBHYIO
aKTHUBHOCTb, TBOPYECTBO

KOPPEKTHPOBKU
CoTpyaHUYAIOT c
OZIHOKJTACCHUKAMU NIPU PEIICHUH
Bajgady;  YMEIT  BBICHYIIATh
OIIOHEHTA. DOpMyIUpPYIOT
BBIBOAbI

OCyIIeCTBISIOT CpaBHEHHE,
M3BJIEKAIOT HEO00X0IUMYIO
mHpopManmio,
nepedopMynupyroT yCIIOBHE,

CTPOSIT JIOTHYECKYIO IIEMOYKY
PaGoras 1o niaHy, CBEpsIOT CBOU
IIEMCTBUS €  ICAbIO, BHOCHT
KOPPEKTHPOBKU

CoTpyIHHYAIOT c
OJHOKJIACCHUKAMH IIPU PELICHUN
Bajgau; YMEIOT  BBICIYIIATh
ONIIOHEHTA. DopMyIUPYIOT
BBIBOJIBI




[Monnmarot 00CYyXTaeM YO
nH(popManuio, CMBICI JTaHHON
nHdopmanuu B COOCTBEHHOMH
KUZHH

O6pabateiBatoT MHGOPMAIMIO H
repenaroT ee YCTHBIM,
MACBMEHHBIM W TpaQUIecKuM
criocobamu

HccnenyroT CUTYyallUH,
TpeOYIOIINE OIICHKH JICHCTBUS B
COOTBETCTBHH C TIOCTaBJICHHOW
Banaueit

(CBOEBpEMEHHO OKa3bIBAIOT
HEOOXOMMYIO  B3aHMOIIOMOIIIb
CBEpPCTHHUKAM

[Tonumarot 00CyX/1aeMyI0
nH(popMaIuIo, CMBICI JTAHHOM
uHdopmanuu B COOCTBEHHOM
KHU3HU

OOpabarbiBatoT UHOOPMALIUIO |
rnepenaroT ee YCTHBIM,
IMMCBMEHHBIM W TpadUIecKUM
criocobamu

Pabotas 1o miaHy, CBEpsOT CBOH
IIEMCTBUS €  ICAbIO, BHOCHT
KOPPEKTHPOBKH

DopmyHupyoT cOOCTBEHHOE
MHEHHE ¥ TIO3MIMIO, 3aJaloT
BOIIPOCHI, CIYIIAIOT COOEeCeTHUKA

OceBast ¥ UEHTpajJbHAs | BB CHMMETPHHU B
CUMMETpPHS MHOTOYT OJIbHHKaX
Marematudeckuit CTPOUTH CUMMETPHYHBIE TOYKH U
JIMKTaHT. pacrio3HaBaTh ¢burypsi,
obnanaromue 0CceBOH u
LEHTPaJILHONH CUMMeTpHUei
11
Pemenue 3amay 1mo TeMme | ompeAelicHHE UM CBOMCTBA |
«IIpsIMOYTOJIbHUK, IPH3HAKH napaijenorpaMma,
poMO». Tpaneuuy, NPSAMOYTOJIbHUKA,
pomOa u KBajpara.
BBITIOJIHATH YE€PTEIK IO YCIOBUIO
12 3aaud, MPUMEHITh IPHU3HAKU
IpH peLIeHUH 3a7ad.
KonTtponbsnas pabdora IIPUMEHSATh W3Yy4eHHBII
Nel no TeMe | TEOPETUUECKUI MaTepual mpHU
«YeTbIpexyroJibHUKMW». | BBIIOIHEHUU NIMCBMEHHOU
paboThI
13

[TposBISIIOT TIO3HABATENBHYIO
AKTHBHOCTH, TBOPYECTBO

Haxonsr B ydueOHHMKaX, B T.4.
ncons3ys WKT, mocroBepHyIO

mHpopMmanmio, HEOOXOIUMYIO
711 peIeHus 3a1a4
HccnenyroT CUTYalluH,

TpeOyIoINe OIEHKH IEHCTBUS B
COOTBETCTBUH C IIOCTaBIICHHOMH
Bagaden

CBOEBpEMEHHO OKa3bIBAIOT
HEOOXOMMMYIO  B3aMMOIIOMOIIb

CBEpCTHUKAM




Pemenue 3amad mo TeMe | BHIBI CUMMETPUH B [TpUMEHSFOT MOTyYEHHEBIC 3HAHUS
<<Fe0MeIqueCKHe MHOT'OYT'OJIbHUKax IpU PELICHUU pPa3IUYHOr0 BHUIA
peoOpa3oBaHUM. CTPOUTH CUMMETPHYHBIC TOYKU U Banau
pacrno3HaBaTh ¢burypsr,
b Ymemo MIPUMEHSITh Bce | AJCKBAaTHO olleHUBAIOT [CaMOCTOSATEIFHO KOHTPOIUPYIOT
14 o0J1aaronue OCeBOM u o 5 .
N M3y4EeHHbIE OpPM YIIBI 1 | pe3yabTaThl a00ThI C (CBOE BpeMs U aBIISIOT UM
LEHTpaIbHOI yd pMy. pesy. p 1Y ynp
TEOPEMBI IPH PEIICHUH 3a7ad | TIOMOIIBIO KPUTCPUEB OIICHKH |C  JIOCTATOYHOH TIONIHOTOH W
TOYHOCTBIO  BBIPAXKAIOT  CBOH
MBICITH MOCPEICTBOM
MACBMEHHOU peYH
IInomans OCHOBHBI€E CBOICTBA IUIOIIAEH BoccranaBnuBaroT nmpeaMeTHyo
MHOT'OYI'OJIbHUKA BBIBECTH opmymy I CUTyaliro, OMHCAHHYIO B
BbIUHCIIHHS ntoma sade, - nepegopMympyioT
IIposiBisitoT HHTEpEC K | YCJIOBHE, H3BJICKATh
NPSMOYTOJIbHUKA M MCIIOJIb30BATh r HEOGXOTHMYEO HH(OPMAIIHIO
€C Tpu pCIICHUH 3a7a4 KpCaTMBHOH  NCATCILHOCTH, | (yjeyyparor cTeneHb U CrocOObI
15 aKTUBHOCTH IIPY IIOATOTOBKE | JOCTHKEHUS LEIM B Y4EOHBIX
3uamv  OCHOBHBIE CBOMCTBA | MJLIFOCTpALMi M3Yy4aeMBbIX CHTngI/IHX, HCIPaBJIAIOT
> IIUOKHU C ITIOM b HNUTCIIA
wiomaaen u  GopMyny A | gopsTuii o C MOMOIIBIO yINTEIL
DopmMynupylOT  cOOCTBEHHOE
BBIYHCIICHHS TUTOIIAIM
v MHCHHC M IIO3HUIMIO, 3a1ai0T
NPSMOYTOJIbHUKA. ‘Memb BOTIPOCHI, CoTymmaroT
BBIBCCTH bopmyny A cobeceHUKa
[Tomans KBaJpaTa, | OCHOBHbIE CBOWCTBA ILIommazeii u | BPIYMCICHHUS OO0pabaTbIBalOT HHYOPMAIHIO U
MIPSMOYT OJILHUKA. GopMyny  aas  BbluMCIeHus | IVIOMIATM NPAMOYrONbHUKA M ne};ez(ae}m eeacp e}éCTHI)IM,
TUTOIIAAN HpSAMOYTOJBHHKA, | MCHOJIb30BATh ee npu HUCLMCHHBIM, TPAMUICCKUM 1
KBaxpaTa CHMBOJIBHBIM CITIOCOOAMHU
p PpCIICHUM 3a1a4. IICMOHCTpI/Ipy}OT MOTHBALIHIO KpI/ITI/I‘IeCKI/I OLCHUBAIOT
16 BBIBECTH (opmymny IS K O3HABATETBHOM TIOTYYEHHBIN OTBET,
BBIYHCIICHUS ILIOLIAAX KBaJparta OCYILECTBIISIFOT CaMOKOHTPOJIb,
Y UCIOJB30BATh €€ MPH PELICHUN ACATEIBHOCTH npoBepsist OTBET Ha

3a71a4

COOTBETCTBHE YCJIOBHIO
[Ipoextupyror u (HopMHUPYIOT
yueOHOE  COTPYOHHYECTBO C
YUYHTEIEM H CBEPCTHHKAMH




IInomans
napajuienorpaMmma.

¢dbopMynsl  [UIT  BBIYMCIICHUS
IUIOINAAN napajuienorpaMMma.
TIPUMEHSTH bopmymy pu

PCUICHUU 3a1a4,

17
Pemrenue 3amay mo teme | GopMyasl IS BBIYUCICHHUS
«ITnomans IUIONIAIeH mapajiiesorpamma,
napajuieiorpaMMa B YCTHOW (hopMe JIOKa3bIBATh
CamocTosTenpHast TeopemMy TIOIIA b
pabora. napajuieiorpaMMa M U3jlarath
18 HEOOXOAUMBII TEOPETHUYECKUIA
MaTepHa
[Tnomans TpeyronbHuka. | GopMynbl  Aias  BBIYMCICHHS
MIOIIA M, TPEYroJIbHUKA;
TPEYroJIbHUKOB, HWMEIOIINX 10
paBHOMY yTiIy.
MPUMEHATh ~ BCE  H3Y4YCHHBIC
19 (GhopMynbl TIpU pelIeHUH 3a/1a4, B

ycTHOM  ¢Qopme  noKa3bIBaTh
TEOpEMBbI u H3J1araThb
HEOOXOIUMBII TEOPETUIECKHUA
MaTepuan

3uame hopmyIbr it
BBIYMCIICHUS IIomaae
mapasuieiorpaMma,

TpeyrojabHHUKa U Tpameluy;

yMemb HX JIOKa3blBaTh, a
TaKxke

3HamMb TEOPEMY 00 OTHOIICHUH
iomaaen TPEYTrOJIbHUKOB,
MMEIOIINX 110 paBHOMY YTIIy, U

ymembp MPUMEHSITh BCE
u3ydeHHble  (QopMyasl  mpu
pelIeHn! 3a1a4

Ymemso MPUMEHATh BCE

u3ydeHHble  (OpMYIBl  TIpH

Oco3HaoT  ponb
OCBaMBAIOT
CMBICTT YYCHUS

yUEHUKa,
JIMYHOCTHBIN

YcTaHaBIMBAIOT aHAIOTHH JUIS
MOHMMaHHS 3aKOHOMEpPHOCTEH,
UCTIONB3YIOT HX B pEUICHHH
3a1a4

Uccnenyrot CUTYyaIUH,
TpeOYIOMIHE OICHKY JCHCTBHS B
COOTBETCTBHH C TOCTaBJICHHOM
3amaueit

OTcTamBalOT  CBOIO  TOYKY

CozgaroTr 00pa3 IIeJIOCTHOTO
MHUPOBO33PEHUSI MIPH PEIICHUH
MaTeMaTHYECKHX 3a1aY

3peHus, MOATBEPKIAOT
(hakramu

[Tpumenstor MOJTy4YEeHHBIE
3HaHU IpU  peIIeHHH
Pa3JIMYHOro BUAA 3a4a4
[Tnanupyror aIITOPUTM
BBITIOJTHEHUSA 3a1aHus,

KOPPEKTHPYIOT paboTy Mo Xony
BBITTOJTHEHUS c TTOMOIIBIO
yuntens u UKT cpencts

[IpenBugst MOSIBJICHUE
KOH(DJIUKTOB  TNpPU  HAJTHYUH
pa3IMYHBIX  TOYEK  3PEHUS.

JleMOHCTPUPYIOT MOTHBALMIO
K [I03HABATEIbHOMN
JIeATEbHOCTH

[IpynuMaroT TOYKY  3pEHHs
ApYroro

Crpost JIOTHYECKHU
00OCHOBaHHOE  pacCyXIeHHE,
BKIIIOUAIOIIEE  YCTAHOBJICHHE

HNPUYUHHO-CIIECTBEHHbIX
CBsI3el

PaGorass mo 1uiaHy, CBepsIOT
CBOH JEHCTBHSA C LETBIO, BHOCST

KOPPEKTHPOBKH
CoTpynHHYaIoT c
OJHOKJTACCHUKAMH pH
peIIeHUH 3amad; YMEIOT
BBICITYIIATh ONIIOHEHTA.

DopMYIUPYIOT BBIBOJIBI




Pemenue 3amau mo teme | hopmymy IUIOIIAAN | pellleHuH 3a7ad, B ycTHoH | ['pamoTHO u | Crpykrypupyror 3HaHUs,
«IInomans TPEyrojabHHKa. (opmMe 10Ka3bIBATh TEOPEMBI M | apryMEHTHPOBAHO — HM3JIararoT g?ggoﬂsf;ﬁ;Hy}S;i?;iﬁmmg
20 TpeYronbHIKay. [IPUMCHATE  BCC  M3YHCHHBIC | yaparare HCOOXOJMMBIA | CBOM ~ MBICIH, — TPOSIBISIOT | PaGoTaloT 10 [UIAHY, CBEPSACH C
OpPMYJIBI TIPH PELIEHHUH 3a71a4 .
bopmy PP flad, TEOPETUUECKUI MaTepurall. YBXWUTEIBHOE OTHOLIEHHE K | LCIbIO, KOPPECKTHPYIOT MJIaH
o [TpuBoAAT apryMeHTHI B TIOJNB3
MHCHILIM ApYTHX JrofeH CBpoeﬁ Eo?{n;cdu 3peH1/151y
bl
MIOATBEPXKIAIOT ee (haKTaMu
[Tnomans Tpanenuu. (hopMyIty IIOAHU TPanenuu YcTaHaBNMBAIOT aHAOTHU VIS
HIpUMCHATE ~ BCE  M3YyYCHHBIC MOHUMAaHUS  3aKOHOMEPHOCTEI,
‘bOPM}:ﬂH Ipy peIICHUN 3a1a4, B ToHMMAarOT obcyKaemyro [ICTIOMB3YIOT X TPU - PellieHHH
ycTHOM  ¢Qopme  noKa3bIBaTh aa
21 TEOPEMBI u U3j1arath MH(OPMALMIO, CMBICI JAHHOU él
. . o aMOCTOSITENIBHO ~ COCTABIIAIOT
HEOOXOMUMBIM  TEOPETHYECKHUit uH(pOpMaLKE B COOCTBCHHOM ANTOPUTM  JESTENBHOCTH TPH
Marepual KU3HU peleHnn y4eOHoi 3a1a4un
[TpoekTupyloT ¥ (HOPMHUPYIOT
yueOHOE  COTPYJHHYECTBO C
YUUTECIIEM U CBEPCTHUKAMU
Pemenune 3aga4 Io TeME q)OpMyJ'ILI JUIA BBIYUCIICHUA
«[lnomaas  Tpamemuu». | MIOMW@AAM  TpameluM;  yMeThb gg?ggﬁ;gf’lmT Heo%%a;H;;m}%
Tecr. JIOKa3bIBaTh TEOPEMY, a TaKKe HropMAIO UMY’
b
3HaTh TeopeMy 00 OTHOIIEHUH nepe)OpMyITHPYIOT  YCIIOBHE,
Iomanacu TpCYroJIbHUKOB, OCO3HAIOT  pONb  yYeHHKA, | CTPOST JIOTHYECKYIO EMOUKY
UMEIOIINX [0 paBHOMY YTJIy. N
29 il p y yray. OCBAMBAIOT IMYHOCTHELH Bbigenstor U 0CO3HAKT TO, YTO
[IpumeHaTr  Bce  H3YUYCHHBIE y)K€ YCBOGHO M 4YTO elle
CMBICI YYCHUS
(opMyIIBI IPH PEIICHUH 3ajad, B ya gofﬂhiﬁg/g yCB’l(“)eHHIC(Z)6CTBeHHOG
yCTHOH  dopMe  JIOKa3bIBATh PMYTHPYIO
MHEHHE M MO3MIHIO, 33Jal0T
TEOpEMBI u n3Jarath BOMPOCHI coymaoT
v (v} 9
HEOOXOANUMBI  TEOpEeTHYECKUI cobeceHNKa
MaTepHal
Teopema IMudaropa. teopemy Iludaropa YMETb | 3uames teopemy Iludparopa u Haxonar B ydeOHMKaX, B T.4.
. ucnons3ys UKT, mocroBepH
AOKasBIBATE eopey | obparsyio et Teopemy, I/IH(I)OPME}:HI/IIO ’HCO6XOZ[§MYY}}8
MIPUMEHATH TPH PELICHUN 337129 >
obnacth MIPUMEHEHHS, Jemore oruBaro | AL PEICHNAS 3aad
. MOHCTPUPYIOT MOTHBALI
MHcharopOBBI TPOHKH. PHPYIO © | Onenupator crenens u crocoGsr
23 K [TO3HABATENLHON | JOCTIKEHHUSA MM B YIeOHBIX
JeATEeNbHOCTH CHUTYaIHsX, WCTIPABIISIIOT

OMINOKH C TIOMOIIBIO YIUTENS
[IpuBOIAT apryMeHTHI B MOIB3Y
cBOEil TOUKH 3peHus,
MTOJITBEPKIAIOT e¢ (haKTaMHu




Teopema, obpaTHas
teopeme [Tudaropa.

teopemy ITudaropa m obparHyro
e TEopeMy, ob1acTb
MIPUMEHEHNS, ndaropoBsI
TPOWKH. JIOKa3bIBaTh TEOPEMBI M

Ymems» pnokaspiBaTe Teopembl
Y TIPUMEHSTH MX TP PEIICHUN
3a/a4 (HaXOIUTh HEM3BECTHYIO

OcBanBalOT KyJabTypy paboTHI

O6pabarsiBatoT nHpOpMALUIO U
nepearoT ee YCTHBIM,
MHCHbMEHHBIM ¥ CHMBOJIBHBIM
criocobamu

24 BEJIMYMHY B TIPSAMOYTOJIBHOM | C y4eOHUKOM, noucka | PaboTaroT no miaHy, cBepssich ¢
MPUMEHATh HMX TpPU  PELICHUH
P P p TPEyroJIbHUKE). nHpopmanum LEJIbI0, KOPPEKTUPYIOT TUIaH
3ama4  (HaXxOIUTh HEU3BECTHYIO T[IPOEKTUPYIOT U  (OPMUPYIOT
BCJIIMUNHY B IpAMOYT OJIbHOM yqe6H0e COTPYAHHUYECTBO C
TPEYyroJIbHUKE). YUYUTENEM M CBEPCTHHKAMU
d)opMyJ'[a Fepoﬂa (bopMyny Fepona Biazeror cMBICIIOBBIM YTEHUEM
I'eoMeTpHUeCcKHit NPUMEHATH €€ TpU  PELICHUU [IposBASIIOT MOTHBALUIO K Bei6upator ACUCTBUA B
3axa . COOTBETCTBHH C TOCTaBJICHHOM
JMKTaHT TIO3HABATCILHON 3ajayeil M YCIOBHAMH  ee
25 ACATCIIBHOCTH IIPH PCHICHHUM | peain3aliii, CaMOCTOATCIBHO
3amad ¢ mpaktrdeckuM | OUCHHBAIOT PESyIbTAT
" OTcTaMBalOT  CBOIO  TOUKY
CONCpKaHHEM 3peHus, MOATBEPKIAIOT
(hakramu
Pemienne  3amay Ha | dopmyny  [epona,  Teopemy AHaIM3UPYIOT (B T.4. BBIICTSIOT
npumeHenue  Teopembl | [Tudaropa Fﬂagng, PA3JeIAIOT HA YACTH)
[Mudaropa u (GOPMyNHI | MPUMEHATH HX MHPH  PEIICHUH EO OOHIAKoT
Tepona. 3a7au [IposBisiror  maTepec Kk | (PHTHIECKH OLCHMBAIOT
. MOJTY4EHHBIN OTBET,
KpeaTHBHOM  NCATCIBHOCTH, | cyiyecTBIAIOT CaMOKOHTPOI,
26 aKTHMBHOCTH MPH IIOATOTOBKE | IPOBEPSIL OTBET Ha
WLTIOCTPALIHI M3ydaempix | COOTBETCTBHE YCIIOBHIO
. IIpenBunsr MHOSIBJIEHHE
TIOHSTHH KOH(QIMKTOB TNpH  HAIMYHU
pasNUYHBIX ~ TOYEK  3PEHHS.
[IpyHuMaroT TOYKY  3pEeHHs
JIpYroro
Koutpoabnasi pa6Gora | popmyny I'epona,  Teopemy [TpumenstoT MOTyYCHHBIC
Ne2. «Ilnomaaby. udaropa Sggigéﬁoro BHHEI;a aqpememm
NPUMEHATh 3TH  (OpMyYNBI MpU p Ad sal
pellenny 3a51a4 Ymemo IIPUMEHATH Bce | AEKBaTHO OLICHMBAXOT CamocCTOsATeIbHO
27 W3ydeHHble  (GOPMYIBI ¥ | pe3yIbTaThl paboThr ¢ | KOHTPOIHMPYIOT CBOC BpeMi H

TEOpEMBI TIPH PEIICHNH 3a/1a4

TIOMOIIBIKO KPUTEPUEB OLICHKU

YIPaBISIIOT UM
C [oCTaTO4YHOM IIONHOTOM H
TOYHOCTBIO  BBIPAXKAIOT CBOH
MBICITH TIOCPEICTBOM
MMUCbMEHHOU peuu




Pemenne  3amay  Ha | GhopMyIsl wiowanei | 3nameo ompenieneRua | AHaNM3HPYIOT M CPaBHHUBAIOT
SIBJISIFOT  TIO3HABATENILH
HaxOKIeHye Iiomanel. | IPUMEHATh TEOPEMBI IIpH | IPOMOPLUOHANBHEIX OTPE3KOB | PO fOT HO3HABATCNIBHYIO %agnﬂ 1 SABJICHUA
pelieHnu 3a1au(HaXOqUTh | U MOJOOHBIX TPEYroibHuKoB, | AKTHBHOCTD, TBOPYECTEO. C]?OI/?TaeHI\/'ICTH];)I/IHIZHagji];ﬁocie}?(f;;;
28 HEH3BECTHYIO BEITMYUHY B | TeopeMy 00 OTHOLIEHUU | ANEKBATHO OLCHUBAIOT KOppeiTI/IpOBKI/I B ’
MPSAMOYTONEHOM TPEYTONBHUKE). | MOAOOHBIX TPEYTONLHUKOB PE3YILTATHI paboThI ¢ | CBoeBpeMeHHO OKA3BLIBAIOT
M CBOWCTBO  OHCCEKTPHCHI HOMOILLIO KPUTEPUEB OLIEHKH | HEOOXOAMMYIO B3aMMOIOMOIIbL
TPEYroNbHUKA CBEPCTHUKAM
Omnpenesnenue MOJOOHBIX | ONMpPEIEICHUs
pelt . peXt Vmemvonpenensirs 1og06HbIe OCYIECTBIAIOT BbIGOp | BJIA/ICIOT CMBICIIOBBIM YTEHHEM
TPEYrOJIbHUKOB. MPOTIOPUMOHATBHBIX  OTPEIKOB M| 1your oy pykcn, HAXOIUTh ° . CaMOCTOSITENIBHO ~ COCTABJISIFOT
NOMOOHBIX TPEYTOBHUKOB, ZICHCTBHI B ONHOSHAUHBIX H | oyronymy  nesTembHOCTH  TpH
HEU3BECTHBIC BENUYUHBI U3 >
29 OnpeesIsTh noa00HbIE HEOJHO3HAUHBIX  CHUTYallMsiX, | pelleHun ydeOHOM 3a1aun
TPEYrOJIbHHUKH. HIPOIIOPIIHOHAIIEHEIX KOMMEHTUPYIOT M OLICHUBAIOT BepHo ucnons3yroT B yCTHOH H
OTHOIIICHHH, OPUMEHSTh . MHCHMEHHON peun
CBOU BBIOOD
TEOPHIO TIPH PELICHHH 3a7au. MaTEMaTU4YCCKUEC TEPMUHDI.
OTtHomleHne IUIOLIA/IeH | TeopeMy 00 OTHOIIICHUH Crpost TTOTMYECKHU
NO100HBIX NOMOOHBIX ~ TPEYrOJbHUKOB U 00OCHOBaHHOE  pacCyXIeHHE,
TPEYrOJIbHUKOB. CBOMCTBO OUCCEKTPHCHI [MposiBIsAIOT ~ MOTMBaLMi0 K | BKIFOHAMOMICC YCTaHOBJICHUC
o IIPHUYUHHO-CJICICTBCHHBIX
Tecr. TpeyrojbHuKa (3axada 535). 103HABATEIbHOM cgﬂseﬁ
OTpe/ICIIATh [0 00HbIE
30 TOCVIOTEHIK HAXOMITE JEATENILHOCTH TPpU pElIeHHH | [IpMEeHsIoT  yCTaHOBJICHHBIC
peyr ’ 3agay ¢ npakThdeckuM | IPABHIA B ILIAHMPOBAHHH
HEWU3BECTHBIE  BEJIMYMHBI U3 croco6a peleHus
NPONOPLHMOHAIILHBIX OTHOLICHHUH, COACPHAHACM [IpUBOJAT ApPryMEHTHI B MONb3Y
NIPUMECHATE TCOPUIO NIPH PEIICHUH | 3ygmp  npu3HAKH — MOXOOUS cBocit TOURM SPCHU,
3ana4 MOATBEPXKIAIOT ee (haKTaMu
- - TPEyroJIbHUKOB, OMpeJelIeHne
IIepBrrit MPU3HAK | MEPBHII MPH3HAK MOT00US. BoccranaBniBaroT npeamMeTHyto
- MPOMOPIMOHAIBHBIX OTPE3KOB. CHTVALIMIO OTIMCAHH B
noxoous JOKa3bIBaTh MEpPBBIA  IPU3HAK yanuto, Yyro
TPEyroNbHUKOB. o006 3ajnaxe, nepeopMyIHpyioT
YCIIOBHE, U3BJICKATh
HEOOXOANMYIO HH(POPMAIHIO
OcBauBaloT Ky/bTypy paborsl | OUEHMBAIOT CTENEHD U CIOCOOHI
31 c Ve GHHKOM, oncka | AOCTIDKCHHS LETH B YYEOHBIX
Ymemsb 10Ka3bIBaTh MPU3HAKA CUTYyallusXx, HCIPABJIAIOT
uHpOpMaImH OLIMOKH C TIOMOIIBIO YIUTEIS

HONO0HS M IPUMEHATh UX [PH
p/3

BepHo HcIIONB3yIOT B YCTHOU U
[IUCbMEHHOU peun
MaTeMaTHIECKUE TEPMHUHBL.
Pasnmuaator B peun cobeceqHnKa
apTYMEHTHI U (haKThI




32

IIpumenenue
MIpU3HaKa
TPEyroJIbHUKOB
peElLlIeHUH 3a1au.

TIePBOTO
noxoous
pu

TIepBBIN MPU3HAK TOIO0HS.
TIPUMEHSATH NEPBBIA NPU3HAK MPH
peleHny 3a1aq

33

Bropoii
moooust
TPEYrOJbHUKOB.

MpU3HAK

2npU3HAK noaoous
TPEYrONbLHUKOB
JIOKa3bIBaTh 2 MPU3HAK MOT00HS

OcBanBalOT KyJabTypy paOoTHI
c Y4eOHUKOM, TIOMCKA
nHpopmanum

[MpumenstoT MOJTy4eHHBIE
3HAHMSA IpU  peIIeHuH
Pa3IMYHOrO BUJa 3a1ad
[Tpunarator BoJIEBBIE YCHIIUSI H
IPEOJIOJIEBAIOT  TPYAHOCTH H
MPENSTCTBHS Ha yTH
JIOCTYKEHUS LeTIeH

JlaroT  azeKkBaTHYI0  OLIEHKY
CBOEMY MHEHHIO

AnekBaTHO OILICHUBAIOT
pe3yAbTATHI paboThI c
MOMOIIIBIO0 KPUTEPHEB OLICHKU

Haxomsat B yueOHMKax, B T.d.
mcnons3yss UKT, mocroBepHyro
mHpopManuio, HEOOXOTUMYIO
IUTsT pEIeHuUs 3a1a4

OLIeHUBAIOT CTENEHh M CIIOCOOBI
IMMOCTHXKCHHUA LCJIIU B yqe6H1)1x
CHTYyaIMsIX, NCOPABISIOT OIMIMOKA
C TIOMOIIIBIO YYHTEIS

C 1ocTaTOYHOM ITOMHOTOM U
TOYHOCTBIO ~ BBIPAXKAIOT  CBOH
MBICITH MIOCPEICTBOM
[MUCbMEHHOU peun

34

IIpumenenue
IpU3HAKa
TPEyroJIbHUKOB
peLIeHUH 3a1au.

BTOPOTO
momooust
TpH

onpeeneHue
HPOMOPLIMOHATIBHBIX OTPE3KOB.
MPUMEHATh 2 TPU3HAK npu
peLIeHn  3a1aq

[IposiBisitoT HHTEpEC K
KpEaTHUBHOW  JIEATENIbHOCTH,
AKTHUBHOCTH TIPH MOATOTOBKE
WUTIOCTpai M3Yy4aeMbIX
MIOHATHH

BoccranaBnuBaoT NpeAMETHYIO
CUTYallMI0,  ONMCAaHHYI0 B
3ajaue, nepeopMyaupyOT
yCIIOBHE, U3BJICKATH
HEOOXOANMYIO HH(POPMAIHIO
OLEHUBAIOT CTENEHb U CIIOCOOBI
JOOCTIDKCHHUS LeNU B Y4eOHBIX
CHUTYalusIX, UCIIPaBIISIOT
OIIMOKH C TIOMOIIBIO YIHTENS
DopMyIUpYIOT ~ COOCTBEHHOE
MHEHHE ¥ TO3ULHIO, 3a1aioT
BOIIPOCHI, CITyIIAIOT
cobeceHuKa




Tperuii npu3Hak | 3 TIpU3HAK ToI00US [Ipumenstor MIOJIyYEHHbIE
moxo0us TPEYrOJIbHUKOB 3HaHUA npu  peIIeHNA
TPEYrOJIbHUKOB. JIOKa3bIBaTh 3 TpPH3HAK mojooust | Ywems MPUMEHSTh BCE PasJIMIHOTO BUIA 3a/a1
AJeKBaTHO onenuBaror | CaMOCTOATENBHO
M NPUMCHATH €TI0 IPH PCIICHUH | p3yyeHmble  (QOPMYIBI M N
KOHTPOJIMPYIOT CBOE BpeMsi U
35 3a1a4 PE3YABTATEI paboThI c
TEOpEMBI TIPH PELICHNH 3a/1a4 YIIPABISIOT UM
HOMOIIBIO KPUTEPUEB ONCHKU | C  nocTaTOYHOW TIOJHOTOH U
TOYHOCTBIO  BBIPAXKAIOT CBOM
MBICITH MOCPEICTBOM
MIMCbMEHHOU peun
Kontpoabnass pa0ora | IDUMEHATL  BCE  M3YYEHHBIE | 3,0mp TeOpeMBl O CpeHeid O06pabarbiBatoT nH(pOpMALIUIO U
Ne3 «ITogoGHBIe | TEOPEMBI TIPH PELIEHHUH 3a/1a4. nepeaaror ce YCTHBIM,
JIMHAN  TPEYTOJIbHUKA, TOHYKE MUCHMEHHBIM, TPapUUECKUM |
b
N MIPU3HAKU noao0ous
pey . CVIONBHIKOB nepeceyeHus MenuaH CHMBOJIBHBIM CIIOCOOaMHU
Rl TpeyronbHIKa u | demonctpupytor morusanmio | Kpurnyeckn OLIEHUBAIOT
36 K no3HaBaTenpHoi | 1Oy CHHBIN OTBCT,
MPOMOPHUOHAIIBHBIX OTPE3Kax OCYILECTBJISIIOT  CAMOKOHTPOJIb,
B npsMoyroyibHoMm | ACATCILHOCTH TIpoBePsIst OTBET Ha
TpeyrolbHHUKe. COOTBETCTBHE YCIIOBHIO
[TpoekTupyloT ¥ (HOPMHUPYIOT
yueOHOE  COTPYJHHUYECTBO C
YUHUTENNEM U CBEPCTHUKAMU
Cpennsist JIMHMA | TEOPEMY O CpelHeH JMHHUM | Vyems  1OKAa3bIBaTh  OTH VYcTaHaBIMBAIOT AaHAJIOTMU AT
MOHMMaHHs 3aKOHOMEpPHOCTEH
TPEyroJIbHHUKA. TPEyrolbHUKA, TeopeMbl U IPHMEHSTH IIPH Hoontavier X B peme}mn’
JI0Ka3bIBaTh 3Ty TEOPEMY yio p
peuicHnu 3aaaq 0 3a1a4
CO3HAIOT  PONIb  YIEHUKA, | Plocnenyior cHTYaLWH,
37 OCBaMBaIOT JMYHOCTHBIM | TpeOyroline OleHKH IeiCTBHS B

CMBICJT YYCHHUA

COOTBETCTBUHM C IIOCTaBJICHHOMU

3a1a4en
OTCcTamBalOT  CBOIO  TOYKY
3peHus, MOATBEPKJAI0T

(haxkramu




Pemenne 3agad Ha

MPUMEHCHHE  CBOMCTBA
cpenHein JINHUU
TPEyroJIbHHUKA.

0 MPONOPLUOHANBHBEIX OTpPE3Kax
B NIPSIMOYT OJIEHOM TPEYrOJIbHUKE.
MIPUMEHSATH IIPU PELIEHNH 3a7a4

38
Pemenve  3amau Ha | 0 TOUKE MepeceueHHs MeEAUaH
IIPUMEHEHUE  CBOMCTBA | TPEyrojlbHUKA u
MeauaH  TPEYrojbHHKA. | IPONOPLUMOHAIILHBIX OTpPE3KaxX B
Tecr. IIPSIMOYT'OJIBHOM TPEYrOJIbHUKE.
JI0OKa3bIBaTh 9TH TEOPEMBI )41
39 MIPUMCHATH IIPU PEIICHUH 3aJ1a , C
IOMOLIBIO HHUPKYJISA U JIMHENKHU
JEIUTh  OTPE30K B JTAHHOM
OTHOUIEHWU U peIllaTh 3a1a4d Ha
MOCTPOECHHE
IIponopuronanbHble TEOpEMbl O CpEOHEH JIMHUU
OTPE3KH B | TPEYrolIbHUKa, TOUYKE
IIPSAMOYT OJIBHOM repecedeHus MeIHaH
TPEYroJIbHHKE. TpeyrojabHUKa u
MIPONOPLIMOHANIBHBIX OTPE3KaX B
40 IIPSIMOYTOJIBHOM TPEYT OJIbHUKE.

JOKa3bIBaTh OTH TEOPEMBl W
MIPUMEHSTH TIPH PEIICHUN 3aJa , C
IOMOIIBI0 IUPKYISI W JTHHEUKH
JIeTUTh  OTPe30K B JTAHHOM
OTHOIIICHWW W pelaTh 3aJadd Ha
TTOCTPOCHHE

ymembsp C IOMOLIBIO HUPKYJIA U
JINHEHKHU JACIUTL OTPE30K B
JaHHOM OTHOIICHWH W PEUIaTh
3aJlavyy Ha MOCTPOCHUEC

Co3paoT 00pa3 LEIOCTHOrO
MUPOBO33PEHUS MIPU PEIICHUN
MaTeMaTUYECKUX 3aJay

[MpumensroT MOJTyYE€HHBIE
3HAHUS IpyU  pEIICHUU
Pa3IMYHOrO BHJIA 33734

[Tnanupyrot aJTOPUTM
BBITIOJTHEHUSI 3a/1aHusl,

KOPPEKTHPYIOT paboTy Mo Xony
BBIIOJIHEHUST € IIOMOIIBIO
yuntens u UKT cpencts

HpeI[BI/II[HT TIOSAABJICHUC
KOH(l)J'II/IKTOB npu HaJIMYH
Pa3INYHbIX TOUYCK 3pCHUA.

JleMOHCTPUPYIOT MOTHBALMIO
K MI03HABATEJIbHON
JIeATENbHOCTU

[IpuHUMAOT TOYKY  3pCHHUS
JIPYroro

Crposit JIOTUYECKHU
00OCHOBaHHOE  pacCyXJeHHE,
BKJIIOUAIOIIEE  YCTAHOBJICHHE

MPUYUHHO-CIICACTBECHHBIX
cBszei

Paboras mo miaHy, CBepSIOT
CBOHU ﬂeﬁCTBHH C ICJIbIO, BHOCAT
KOPPEKTHPOBKH

CoTpyIHHYAIOT c
OIHOKIIACCHUKaMHU npu
peIeHnn 3ajad; YMEIOT
BBICTYIIATh ONIOHEHTA.
DopMYIHPYIOT BBIBOAIBI

[IposiBisitoT
KpeaTUBHOU

UHTEpec K
JIeATEeNbHOCTH,
AKTHUBHOCTH TIPH MOATOTOBKE
WUTIOCTpaLi H3Yy4aeMbIX
MIOHATHH

BoccranaBnuBaroT peIMeTHYO
CHTYallMI0,  ONHCAaHHYI0 B
3ajaue, nepeopMyaupyoT
yCIIOBHE, U3BJICKATH
HEOOXOANMYIO HH(POPMAIHIO

OLEHUBAIOT CTENEHb U CIIOCOOBI
JOOCTIDKCHHUS LeNU B Y4eOHBIX

CHUTYalUsIX, UCTIPaBIISIOT
OIIMOKH C TIOMOIIBIO YIHTENS
DopMyIUpYIOT ~ COOCTBEHHOE
MHEHHE ¥ TO3ULHIO, 3a1aioT
BOIIPOCHI, CITyIIAIOT
cobeceHuKa




IIponopuronansHbIE

TEOPEMBI O CpeIHEeH JIMHUU

O6pabarpiBatoT nHpOpMALINIO U

OTpe3KH B | TPEYroJbHHKA, TOYKE
nepearoT ee CTHBIM
TIPSIMOYT'OJIEHOM riepecedeHust Me/uaH el Y ’
MICBMEHHBIM, TpaduueckuM |
TPEYTOIBHAKE 1pHu | TpEYrojbHUKa u CUMBOJIBHBIM CIIOCO0aMK
PCUICHUU 3a1a4. OponopuruOHAJIBHBIX OTPE3Kax B ﬂeMOHCTpI/IpYIOT MOTHUBAIIIO KpI/ITI/IquKI/I OLICHUBAIOT
psM bHOM bHUKE. . i
a1 PSAMOYTOJIBHOM TPEYyroil e K Ho3HABaTe bHOM | MOTYICHHEIA OTBET,
JIOKa3blBaTh 3TH TEOPEMBI W OCYIIECTBIISIIOT CaMOKOHTPOJIb,
IIPUMEHATH TIPU PELICHUHU 3aJa4 C ACATCIBHOCTH HpOBEPAA OTBET Ha
MTOMOIIBIO [HPKYIS M JTHHEHKH COOTBETCTBHE YCIIOBHIO
JEIUTh  OTPE30K B  JIAHHOM [MpoekTupyroT U  (GOPMUPYIOT
yueOHOE  COTPYJHHUYECTBO C
OTHOILIEHWU W peulaTh 3ajadyu Ha VUHTeseM M CBEPCTHHKAMH
MIOCTPOEHHE
[MpakTryeckue TEOpeMbl O CpenHed JIMHUU YcTraHaBNMBAIOT aHAJIOTHU IS
NPUWIOKEHUsT  TOMOOUs | TPEYyroibHHKa, TOHHMAHHA  3aKOHOMCPHOCTEH,
TPEYrObLHUKOB. C MOMOIIBIO LUPKYJIS M JHHEHKH ?:H;)HI’SYIOT MX B pCIICHIH
Jad
CamocrosTenbHas JEIUTh  OTPE30K B  JIAHHOM OCO3HAT  poNb  Y4EHHKA, Hcenenyior cHTyarm,
42 pabora. OTHOIIICHWW U pelllaTh 3a1a4d Ha OCBAMBAIOT NUYHOCTHBII | Tpebyolye OLEHKH AEiCTBHS B
MOCTPOEHUE CMBICI y4eHHst COOTBETCTBHH C TIOCTaBJICHHOM
3aJ1a4en
OTCTamBalOT  CBOIO  TOYKY
3peHus, MOATBEPKJAI0T
(hakramu
WsmeputensHble paboThl | TEOPEMBI O  CpegHedl  JIMHUH [Tpumenstor MOJTYYEeHHBIC
3name ompeneneHus CHUHYca, SHAHMS - O —
Ha MECTHOCTH. TpeyrojabHHKa, TOYKE p p
IpakTuyeckas pabora nepecedeHus Meauan | KOCHHYCA H TaHITHCA OCTPOTO Pa3IUIHOrO BHJIa 3324
' [Tmanupyrot aJITOPUTM
yria IPSIMOYT OJIBHOT O
oo . TpeyronbHHUKa 3HadyeHusa | C 0 BIOMHMCHIT SaNaHL,
MPOITOPLUMOHAIBHBIX OTpPE3Kax B | TPEyr ) 034aroT  0bpas  LEIOCTHOTO | yoppexTHpyrOT paboTy 1m0 XOMy
43 MIPSAMOYT'OJIBHOM TPEYTOJIbHUKE. CHHYyCa, KOCHHYCa W TaHI€HCA | MUPOBO33PEHUS IPH PEIICHUM | BBIIOJHEHHS  C  IOMOIIBIO

peuatsb
OpPHUEHTHPOBAHHBIC

MIPaKTHKO-

mia yrmos 30°, 45° um 60°,
METPUYECKUE COOTHOIICHHS.

MaTEMaTHYCCKHUX 3aJa4

yuntens u UKT cpencts

[IpenBunsr HOSIBJIEHHE
KOH(QIMKTOB ~ TMpH  HAIWYUAU
pa3NMYHBIX ~ TOYEK  3PCHUS.
[IpyauMaroT TOYKY  3peHHUs

APYroro




Cunyc, KOCHMHYC U
TaHI'€HC OCTPOro yria

OnpeacicHusa CHHyCa, KOCUHYCa U
TaHIr¢Hca OCTpOro yria

MPSIMOYTOJIEHOT'O MPSIMOYT'OJILHOT'O TPEYTOJIbHHUKA,
TPEyroibHHUKA. JIOKa3bIBaTh OCHOBHOE
44 TPUTOHOMETPHUUECKOE TOXKIECTBO
3HaueHue CWHYyCa, | 3HAYE€HHWs CHUHYyCa, KOCHHYyCa W
KOCHMHyCa W TaHreHca | Tanrenca mias yrios 30°, 45° u
ans yraos 30°, 45°, 60°, 60°,
HAXOOUTh 3HAUYCHUA CI/IHyca,
KOCHHYCa, TAHTeHCA,
45
Pemienne  3amau = Ha | ompeleneHusi CHHYyca, KOCUHYyca U
HAXOXKIEHUE CHHYCa, | TaHI'eHCa 0CTpOro yria
KOCHHYCa U TaHIeHCa | MPSIMOYTOJBHOI'O TPEyroNbHHUKA,
OCTpOro yriia | 3Ha4eHus CHHYyca, KOCHHYyca H
MIPSIMOYTOJIEHOT'O TaHreHca s yriaoB 30°, 45° u
46 TpEYroJibHUKA. 60°, MeTpHYecKre COOTHOILICHUSL.

JIOKa3bIBATh OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO,
HaXOJWTh  3HAYEHHS  CHUHYCA,
KOCHHYCA, TaHTEeHca,
METPHYECKUE COOTHOILICHUS MpPU
pellIeHUH 3a1a4

Ymems nokazpiBaTh OCHOBHOE
TPUTOHOMETPUIECKOE
TOXJIECTBO, PEIIATh 3aJauM.

[IposiBNIsIIOT  MOTHMBAIMIO K
IMO3HAaBaTEILHOU
JIEITENbHOCTH TIPU  PEIICHUN
3a7a4 c MPaKTHYECKUM
coJiep>KaHueM

Crposit JIOTUYECKHU
00OCHOBaHHOE  pacCyXJIeHHE,
BKJIIOUAIOIIEE  YCTaHOBJICHHE

MPHUYUHHO-CIIEICTBEHHBIX
cBszel

[IpuMEHSIOT ~ yCTaHOBJICHHBIC
npaBwia B  IUIAHAPOBAHUH
crioco0a penreHust

[IpHBOISIT apryMEHThI B MONB3Y
cBoeit TOYKU 3peHus,
MOATBEPXKIAIOT ee (haKTaMu

OcBanBaloT KylbTypy paboTs
c Y4EOHHUKOM, TIOMCKa

nHpopmanuu

BoccranaBnuBaroT nmpeaMeTHyI0

CHTYallMi0,  ONHCAaHHYI0 B
3ajade, nepeopMyIHPYIOT
YCIIOBHE, W3BJICKATH

HE0OX0AMMYI0 HH(POPMAIHIO
OI1IeHHBAIOT CTENEHb U CIIOCOOBI
JOCTHXKCHUA LCJIN B y‘{e6HbIX
CUTYyallusX, HCTIPABJIAIOT
OIINOKY € TIOMOIIBIO YUUTENS
BepHOo HMCIONB3YyIOT B YCTHOW U
[IUCbMEHHOU peun
MaTeMaTHYECKUE TEPMUHBL.
Pa3znnuaror B peun cobeceaHuKa
apryMEHTHI U (haKThI

OcBauBaroT KylbTypy paOOoTHI
c Y4EOHHUKOM,
nuHpopmanuu

ITOHCKa

[Ipumensitor [IOJIy4YE€HHbIE
3HAHMS IpU  pEIICHHH
Pa3IMYHOTO BHJIA 33134
[IpunaraioT BoJEBBIE YCWIHS U
MPEoNONEBAIOT TPYAHOCTH H
MPENSATCTBUS Ha MyTH
JOCTHIKEHHUS 1eJIEH
Jart  anexkBaTHyro
CBOEMY MHEHHIO

OIICHKY




KonTpoasnast paGora | onpeneseHus CHHYCa, KOCHHYCa U
Neg: «CooTHOIIEeHUs | TaHI€HCA OCTpPOro yria [TpuMEHSIIOT ONy4YEHHbIE 3HAHUS
MEKIY CTOPOHAMHM W | IPSIMOYTOJbHOIO TPEYTONbHHKA, MpU PElIeHHH Pa3IMYHOr0 BHA
Ymemso TPUMEHSTh BCE
yriamu 3HAUEHUs] CHHYyCa, KOCHHYCa H o Bajau
o ° U3yYCHHbIC OPMYJIBI
TPEYrOIbHUKD). TaHrenca Juis yrios 30°, 45° u > | AnexsaTHo oneHMBaloT {(CaMOCTOSTENEHO KOHTPOJIMPYHOT
o 3HAUCHHUsI CHHYyca, KOCHHYCa .
47 60°, MeTpurieckne COOTHOMICHHS. v, v, pE3yabTaThI paboThI C [cBOE BpeMsI U YIIPABIISAIOT UM
JIOKa3bIBaTh OCHOBHOE | TaHTEHCA, METPHUYECKHE . .
MOMOIIIBIO KPUTEPHEB OlleHKH |[C  TOCTATOYHOW MONHOTOM U
TPUTOHOMETPUUYECKOE TOXKECTBO, | OTHOIIEHHS TPH  PElICHHH
HAXOMHTH  3HAUCHHS  CHHYCA, | 371y TOYHOCTHIO  BBIPAKAIOT  CBOM
KOCHHYCa, TaHIeHca, MBICJIH HOCPEACTBOM
METPHUYECKHE COOTHOILICHHS MPH MACEMEHHON peun
pelICHHH 33/
Bsaumuoe BO3MOKHBIC CIyHaH B3AHMHOIO | . BoccraHaBIHBaOT MPEIMETHYIO
. . Hamb, KaKo# oI
pacIonoKeHue NpsIMOM U | PacIONOKEHUS IpsIMOU u yr CUTyaluto, OIMCaHHYIO B
OKPY/KHOCTH. OKPY/KHOCTH, HA3bIBAECTCS LEHTPAJIbHBIM U 3aC)12(1)‘{e,e neped)opM%/nuglz/;OT
3 JIOBH HU3BJI Tb
UX JOKa3bIBaTh U IIPUMEHATH Npu | KaKoH BIIMCAHHBIM xak | [Tposeasior HHTEPEC K | Y ’
5 P p ’ N HEO0XO0JUMYI0 MH(]OPMALIKIO
pEIICHUH 3a/1a; ONpeJIENsETCs. IpaycHas Mepa | KPeaTHBHOH — NEATENBHOCTH, | OpiennBaroT CTENEHD I CIIOCOOHI
48 IYTH OK HOCTH, TEOpEeMY O | aKTMBHOCTH IPHM ITOATOTOBKE | JJOCTUKECHUS LIEJIU B €0HBIX
> y
BIIMCAHHOM YIVIE, CIEACTBHS | MITIOCTpAlHit u3ydaemplx | CHTYallwix, UCIIPaBJIIOT
. OLIMOKH C TIOMOIIBIO YUHUTEIIS
M3 Hee M TeopeMy O | IOHATHH DOPMYIHPYIOT  COGCTBEHHOE
MPOU3BE/ICHUN OTpPE3KOB MHEHHE M TMO3WIHIO, 33/aI0T
MePECEKAIOIIMXCS XOP/I. BOIIPOCHI, CIIymaroT
Vil oKA3LIEA ) cobeceHUKa
= emv Ka3bIBATh TH
KacarenpHast K | OompeJeneHne KacaTenbHOU . OO0pabartbiBatoT nHpOpMALIUIO U
OKPY/KHOCTH. UX JI0Ka3bIBaTh M NPUMEHATH mpu | TCOPEMBL 1 NIPUMEHATE  HIPH TIEPENAIOT ee YCTHBIM,
pellleHMy 3a1ay;  BBINOJHATH | PELICHHH 3a1ad MHCHMEHHBIM, TPaUuECKiM 1
3a/1aun Ha nocrpoenue | 3namo Kakou oI CHMBOJILHBIM CIIOCOGaMI
. P ’ yr JeMoHcTpupyroT MoTupauuio | Kputndaecku OLICHHBAIOT
OKPYKHOCTEHM M KaCaTCIbHbIX, | Ha3plBa€TCA LEHTPAIbHBIM U . | TOnmy4eHHbIit OTBET
49 OIDCICTISI T OTDE3KH X0 N K [TO3HABATEIbHON ’
pea . p PA | kakoit BIIMCAHHBIM, Kak OCYIIECTBJISIIOT CAMOKOHTPOJIb,
OKPY>KHOCTEH. ACATEIIEHOCTH IIPOBEPSIS OTBET Ha

onpenessieTcs rpaxycHas Mepa
IOYTH OKPY)KHOCTH, TEOpeMYy O
BIMCAHHOM YTJIE, CIICACTBHS

COOTBETCTBHE YCIIOBHIO
[Ipoextupyror u (HopMHUPYIOT
yaeOHOe  COTPYAHHYECTBO C
YUYHTEIEM H CBEPCTHHKAMH




50

IIpu3Hak kacaTenbHOM.
CaMocrosTensHas
pabora.

MMpU3HAK KacaTelIbHOMI K

OKPY>KHOCTH
JIOKa3blBaTh W NPUMEHSTH IpH
peleHny  3ajaay; BBINOJTHATH
3a7a4u Ha HOCTPOEHHUE
OKPY)KHOCTEd U KacaTellbHBIX,
OIpeeNaTh OTpE3KH  XOpI
OKpY>KHOCTEH.

51

IeHTpanbHbIi yroiu.

KaKoM yrosu Ha3bIBaeTCs
HAaXOJUTh IPaJlyCHYIO Mepy yria

52

I'pamycHas Mepa nyru
OKPYKHOCTH.

KaK ONpEAeNsAeTcs TIpalycHast
Mepa Ayr'd OKpYKHOCTH,
HAaXOMUTh TPalyCHYIO Mepy Iyrd
OKPY>KHOCTH

U3 Hee W TeopeMy O

IMMpON3BECACHNU OTPE3KOB
MECPCCCKAIOIUXCA xopAa.
Ymems» J10Ka3bIBATh 3TN

TCOPECMbI U TIPUMCHATHL IIPU
PpCUICHNH 3aaa4

Oco3HaoT  ponb
OCBaMBAIOT
CMBICTT YYCHUS

yUEHUKa,
JIMYHOCTHBIN

YcTaHaBIMBAIOT aHAIOTHH JUIS
MOHMMaHH 3aKOHOMEpPHOCTEH,
UCTIONB3YIOT HX B pEUICHHH
3a1a4

Uccnenyrot CUTYyaIUH,
TpeOYIOMIHE OICHKY JCHCTBHS B
COOTBETCTBHH C TOCTaBJICHHOM
3amaueit

OTcTamBalOT  CBOIO  TOYKY

Cozparor 00pa3 I1eJI0CTHOrO
MHUPOBO33PEHHSI MIPH PEIICHUH
MaTeMaTHYeCcKUX 3a1ad

3peHus, MOATBEPKIAOT
(hakramu

[Tpumenstor MOJTy4YEeHHBIE
3HaHU IpU  peIIeHHH
Pa3JIMYHOro BUAA 3a4a4
[Tnanupyror aIITOPUTM
BBITIOJTHEHUS 3aJaHusl,

KOPPEKTHPYIOT paboTy Mo Xony
BBITTOJTHEHUS c TTOMOIIBIO
yuntens u UKT cpencts

[IpenBugst MOSIBJICHUE
KOH(DJIUKTOB  TNpPU  HAJTHYUH
pa3IMYHBIX  TOYEK  3PEHUS.

JleMOHCTPUPYIOT MOTHBALMIO
K [I03HABATEIbHOMN
JIeATEbHOCTH

[IpynuMaroT TOYKY  3pEHHs
ApYroro

Crpost JIOTHYECKHU
00OCHOBaHHOE  pacCyXICHHE,
BKIIIOUAIOIIEE  YCTAHOBJICHHE

HNPUYUHHO-CIIECTBEHHbIX
CBsI3el

PaGorass mo 1uiaHy, CBepsIOT
CBOH JEHCTBHSA C LETBIO, BHOCST

KOPPEKTHPOBKH
CoTpynHHYaIoT c
OJHOKJTACCHUKAMH pH
peIIeHUH 3amad; YMEIOT
BBICITYIIATh ONIIOHEHTA.

DopMYIUPYIOT BBIBOJIBI




53

Brnucansslii yroi.
I'eomeTpuueckuit
JIMKTaHT.

Kakol yrojl BIHMCAHHBIM, Kak
OTIpE/ICTISIETCSl €0 rpajycHas
Mepa HaxOIUTh T'PayCHYIO MEpy
BIHCAHHOTO yIiia

54

Teopema 0
TIPOM3BEICHUH OTPE3KOB
MIEPECEKAIOIIUXCS XOP/I.

TEeopeMy 0 MIPOU3BEICHUU
OTPE3KOB IepeceKaromuxcs Xop/.
TeopeMy NPUMEHSTh  TIPH
peleHny 3a1aq

IIposBnstor
KpeaTUBHOM
AKTUBHOCTH IpPHU IOATOTOBKE
WILTIOCTparui H3Yy4aeMbIX
TIOHSITHIA

HHTEpEC K
JACATCIIBHOCTH,

BoccraHaBnMBaKOT NPEeAMETHYIO
CHTYallMi0,  ONHCAaHHYI0 B
3ajaue, nepeopMyaupyIOT
YCIIOBHE, W3BJICKATh
HEo0X0ANMYI0 HH(POPMAIIHIO
OI1eHUBAIOT CTENEHb U CIIOCOOBI
JOCTIDKCHHUS 1IeNMH B Y4eOHBIX
CHUTYaIUSIX, HCTIPABIISIOT
OIIMOKH C MTOMOIIIBIO YIUTEISI
DopMyaHpYIOT  COOCTBEHHOE
MHEHHE ¥ TIO3HUIHIO, 3aJal0T
BOIPOCHI, CITyIIAIOT
cobeceTHKa

JleMOHCTPUPYIOT MOTHBALMIO
K MI03HABATEJIbHON
JIeATENBHOCTH

OO0pabartbiBatoT nH(pOpMALIUIO U
HepenaoT ee YCTHBIM,
MUCBMEHHBIM, TpadUueckuM |
CHMBOJTBHBIM CIIOCOOaMU
Kputnuecku OLICHUBAIOT
[IOJIy4YEHHBIN OTBET,
OCYIIECTBIISIIOT CaMOKOHTPOJIb,
NIpOBEPSIA OTBET Ha
COOTBETCTBHE YCIIOBHIO
[Mpoextupytor u HopMUPYIOT
yueOHOE  COTPYJHHUYECTBO C
YUYHTEIEM M CBEPCTHHKAMHU

55

Yerblpe 3aMedaTebHbIC
TOYKH TPEYTOJIbHHUKA.

TEOpeMBI 0 OUCCEKTpHUCEe YIJla U O
CEPEMHHOM MEPINEHIUKYIIpE K
OTpE3Ky, UX CIIEACTBUS, a TaKXKe
TEOpeMy O MEpPECeYeHUH BBICOT
TpEyroJIbHUKA.

JOKa3plBaTh 3TH TEOPEMBl U
MPUMEHATh MX MpPU  PELICHUH
3a/a4, BBINOJHATH MOCTPOCHHE
3aMedaTeIbHBIX TOYEK
TPEyrOJIbHHUKA.

3namo TEOPEMBI 0
OmccekTpruce yrma W O
CEpPEeIMHHOM TIePIEHANKYIApE
K OTpPe3Ky, UX CIEICTBHA, a
TaKoKe TEOPEMY O NepeceueHUH

BBICOT TPEYTObHUKA.

OCO3HalOT  poJb
OCBaMBaIOT

YUCHHKA,
JIMIHOCTHBIN
CMBICI YICHHUS

VcTaHaBIMBaOT aHAJOTMH IS
[IOHMMAHMsl 3aKOHOMEPHOCTEM,
HCTONB3YIOT HUX B peIIeHUH
3a1a4

Uccnenyrot CUTyalluH,
TpeOyIOIie OIIEHKH JCHCTBUS B
COOTBETCTBHH C IIOCTaBJIEHHOMH

3a1a4en

OTCcTamBalOT  CBOKO  TOYKY
3peHws, TOITBEPXKIAIOT
baxramu




CaoiicTBa OMCCEKTPHCHI
yria.

TeopeMy 0 OHCCeKTpHCce yriia
JIOKa3bIBATh TeOpeMy  H

MPUMEHAT TIPH PElICHUHU 3a1ad,
BBITIOJTHSATh MOCTPOCHHUE
3aMevaTebHBIX TOYEK

56 TpeyroJibHUKA.

CaoiicTBa CEpEeMUHHOTO | TEOPEMY 0 CepeMHHOM
NEPIEHAUKYIISIpa K | IEpIEHAUKYIApPE K  OTPE3KY,
OTPE3KY. CIEJICTBHS, & TaKKe TeopeMy O
CamocrosiTenbHast nepecevueHu BBICOT
paborta. TPEYTONbHUKA.

57 JIOKa3blBaTh 3TH TEOPEMBbl U
NPUMEHATh HUX MPU pELICHUU
3aJa4, BBINONHATh IOCTPOECHHE
3aMedaTeIbHBIX TOYEK
TPEYTONbHUKA.

BrucanHast OKpYXKHOCTb. | Kakas OKPYKHOCTb Ha3bIBaeTcs
BIIMCaHHOMN
JIOKa3bIBaTh 3Ty TEOPEMY
58

Ymems» JOKa3bIBATh 3TN
TCOPECMBI U IPUMCHATHL UX MTPU

peIIcHUH 3a7a4
Y memuBBIIOTHATE
MOCTPOCHHUE  3aMEYaTeIbHBIX

TOYEK TPEYTOJIbHUKA.

3namo TEOPEMBI 0
OuccekTpruce yrma U O
CEPEMHHOM IIEePIEHANKYIApE
K OTpPe3Ky, UX CIEICTBHA, a
TaKoKe TEOPEMY O NepeceueHUH
BBICOT TPEYrONbHHUKA. Ymems
JIOKa3bIBaTh 3TH TEOPEMBI H
NPUMEHATh UX TPH PEIIeHUH

3aga4 Y memuBBIIONHATD

CozpaoT 00pa3 LEIOCTHOrO
MUPOBO33PEHUS MIPU PEIICHUN
MaTeMaTUYECKUX 3aJay

[MpumensroT MOJTyYE€HHBIE
3HAHUS IpyU  pEIICHUU
Pa3IMYHOrO BHJIA 33734

[Tnanupyrot aJTOPUTM
BBITIOJTHEHUSI 3a/1aHusl,

KOPPEKTHPYIOT paboTy Mo Xony
BBIIOJIHEHUST € IIOMOIIBIO
yuntens u UKT cpencts

HpeI[BI/II[HT TIOSAABJICHUC
KOH(l)J'II/IKTOB npu HaJIMYH
Pa3INYHbIX TOUYCK 3pCHU.

JleMOHCTPUPYIOT MOTHBALMIO
K MI03HABATEJIbHON
JIeATENbHOCTU

[IpuHUMAOT TOYKY  3pCHHUS
JIPYroro

Crposit JIOTUYECKHU
00OCHOBaHHOE  pacCyXJeHHE,
BKJIIOUAIOIIEE  YCTaHOBJICHHE

MPUYUHHO-CIICACTBECHHBIX
cBsi3el

Paboras mo miaHy, CBepAIOT
CBOHU ﬂeﬁCTBHH C LICJIbIO, BHOCAT

KOPPEKTHPOBKU
CoTpyIHHYAIOT c
OZIHOKJIACCHUKAMH pH
peIICHUH 3a1ay; YMEIOT
BBICITYIIATh OIIIOHEHTA.

DOpMYIUPYIOT BBIBOJIBI

[TposBISIIOT TO3HABATENBHYIO

aKTHBHOCTD, TBOPYECTRBO.
AleKkBaTHO OLIEHMUBAIOT
pe3yJbTaThl paboThI c

TIOMOIIBIO KPUTEPUEB OLICHKU

AHanmM3WpYIOT U CPaBHUBAIOT
(baxThl U SIBICHUS

PaGorass mo 1uiaHy, CBepsIOT
CBOH JEHCTBHSA C LETBIO, BHOCST
KOPPEKTHPOBKH
CBOEBpEeMEHHO OKa3BIBAIOT
HEOOXOJUMYIO B3aHMOIIOMOIIIb
CBEPCTHUKAM




Teopema 00
OKPY)KHOCTH, BIHCAHHOM
B TPEYrOJIbHUK.

TeopeMy 00 OKPYKHOCTH,
BIIUCAHHOM B TPEYrOJbHUK,
CBO#iCTBa BITUCAHHOTO
YeTBIPEX YT OJIbHUKA.

IMOCTPOCHHUC 3aMCUYaTCIIbHbBIX

TOYEK TPEYTOJIbHUKA.

Ocy1ecTBISIIOT BBIOOD
NEHCTBUM B OJHO3HAYHEBIX H

BraieroT CMBICIIOBBIM YTCHHEM
CaMOCTOATENTLHO COCTaBJIAKOT
AJITOPUTM  ACATCIIBHOCTU  IIpU

OKa3plBaTh 3TH TEOPEMBI U -
59 ﬁ NeHATE TIDI emeHHE saxad HEONHO3HAUHBIX  CHTYALMsX, | pelleHuH ydeOHOi 3a1aun
P pup KOMMEHTHPYIOT U OLIEHUBAIOT Bepro HCIIOIB3YIOT B YCTHOU H
5 BRIG MHCbMEHHON peun
CBOH BEIOOP MaTeMaTUYECKHE TePMUHBIL.
OmnucaHHast OKPY)KHOCTb. | Kakas OKPYXHOCTb  Ha3bIBaeTCsI Crposr JIOTHYECKH
ONMCAHHOM OKOJIO 00OCHOBaHHOE  pacCyKIeHHE,
MHOTOYTOJIbHUKA, TeopeMy 00 [IposBnsator  MoTMBamuio k | BIJIIOHMAIOMIEE  yCTAHOBJICHMEC
o o MPUYUHHO-CIICACTBEHHBIX
OKPY)KHOCTH, OIUCAaHHOM OKOJIO TIO3HABATEIIEHON cBs3el
60 TpeYroiibHuKa, CBOUCTBA JEATENBHOCTY TP pelleHuH | [IpUMEHSIFOT ~ YCTaHOBJICHHBIC
OIMMCAHHOT'O YE€ThIPEX YT OJIbHUKA.. 3aj1au c TIPAKTHIECKHM IpaBuia B IUIAHUPOBAHUU
JIOKa3bIBaTh OTH TEOPEMBI H crocoba penieHus
coziepykaHueM I
IIPUMEHATH [IPY PELLICHUU 3a1a4 PHUBOJAT apryMEHTBI B TIOJIB3Y
cBoeit TOYKH 3peHus,
MOATBEPKIAIOT e¢ (haKTaMHu
CaoiicTBO YIJIOB | CBOMCTBO YIJVIOB BIIMCAHHOIO B C
BIHCAHHOTO B | OKDY)KHOCTH YETHIPEXyrombHHKA TposIT JIOrHecKH
OKPYKHOCT NDHMEHAT>  CBOMCTBO  yIIIOB 3uamu, Kaxkag OKpYXHOCTb 000OCHOBaHHOE  pacCyXkKJICHHE,
eTBIDEX VT OB HIKA BITMCAHHOIO  9YeThIDEXVronbamka | HA3PIBACTCS BOucanHoi B | IIposBisior  MoruBaruio K | BKJIIOHAIOIICE YCTaHOBJICHHE
pexyr : pexyr . HPUYMHHO-CIIEACTBEHHBIX
TeoMeTpHYeCKHiA IIpH PELICHAH 33724 MHOTOYTOJbHHK M KakKas | [M03HAaBATEIbHON P
61 IIMKTaHT. OIMCaHHO OKOJIO | JIEATENPHOCTH MPH pPEMICHHN | [[pUMEHAIOT  YCTAHOBJEHHBIE
MHOTOYTOJIbHHKA, TEOPEMBI 00 | 3ama4 ¢ npaktideckum | PaBuiIa B IIAHMPOBAHMI
. croco0a pereHus
OKPYXKHOCTH, BIMCAaHHOH B | COAEp)KaHHEM

TPEYrOJbHUK, u 00

OKpPYXHOCTH, OIKMCaHHOMN

[IpuBOAAT apryMeHTHI B MOIB3Y
CBOE TOYKH 3peHus,
MOATBEPIKIAIOT €€ (haKTaMu




62

Pemenne 3amau Ha
MIPUMEHEHHE TEOPEMBI 00
OKPYKHOCTH ,
BIHMCAaHHOM B
TPEYrOJIbHUK.

TEOpEMBI O OUCCEKTpUCE YIJIa U O
CEpPEeIHHOM NEPIEHIUKYIIpPE K
OTpE3Ky, UX CIEICTBUA, a TaKXKe
TEOpeEMy O IEePece4eHHU BBICOT
TPEYrONbHUKA.

MPUMEHUTD CBOIcTBa
OUCCEKTPUCHI yria u
CEepeINHHOTO MNEepNeHUKYIsIpa K
OTPE3KY; olIpeieNieHue
BIKMCAHHOW B MHOTOYTONBHUK U
OIMCaHHOU OKOJIIO
MHOI'OYTOJIbHUKA ~ OKPYXHOCTEH;
TeopemMy 00 OKPY)KHOCTH,
BIIMCAHHON B TPEYTI OJIbHUK.

63

IIpumenenue CBOICTB
CTOPOH
YETBIPEX YT OJIbHUKA,
OIMCAHHOTO OKOJIO

OKPY>KHOCTH.

TEOpEeMBI 0 OUCCEKTpHUCE YIJIa U O
CepeIMHHOM TepIIEHAUKYISApE K
OTPE3Ky, UX CJIEICTBHA, a TaKXKe
TEOpEMY O TEpPeceYeHUH BBICOT
TpEyroJIbHUKA.

IIPUMEHUTD CBOICTBa
OUCCEKTPHUCHI yria u
CEpPEIMHHOrO IMEepHEeHNKYIpa K
OTpE3KY; OIIpeZiCTICHUE
BIIMCAaHHOM B MHOTOYTOJBbHUK U
OIMCaHHOMN OKOJIO
MHOTOYTOJIbHUKA  OKPYKHOCTEH;
TeopeMy 00 OKPY>KHOCTH,
BIMCAaHHOW B TPEYrOJIbHUK.

OKOITO TPEyrojabHUKa,
CBOHCTBA  BIMCAHHOIO W
OIHUCaHHOT O
YEThIPEX YT OJIbHUKOB.

Ymemo JIOKa3bIBaTh 3TU
TGOpCMbI u HpI/IMeHSITI:- l'[pI/I

pelieHny 3a1a4y

OcBanBalOT KyJabTypy paboThI
c Y4eOHUKOM,
nHpopmanuu

IOMUCKa

BoccranasmuBaroT MNpCAMCTHYIO

CHTYallMi0,  ONHCAaHHYI0 B
3ajade, nepeopMyIHPYIOT
YCIIOBYE, W3BJICKATH

HEO0XO0TUMYI0 UH(OPMALIHIO
OI1eHNBAIOT CTENEHb U CIIOCOOBI
JIOCTIDKCHUSI LEMH B yICOHBIX
CUTYAIHsX, HCTIPABJISIIOT
OIIMOKH C TIOMOIIBIO YUUTEIS
BepHO HCIIONB3YIOT B YCTHOH H
MUCBMEHHOU peun
MaTEeMaTHYCCKUE TEPMHUHBIL.
Pasnmuuator B peun cobecenHuka
apryMeHThl U (haKThl

OcBauBarOT KynbTypy paOoTHI
c Y4EOHHUKOM, TIOKCKA

nHpopmanuu

[Ipumensitor II0JIy4YE€HHbIE
3HAHUS NpU  pEIICHHH
Pa3IMYHOrO BHJIA 33134
[IpunaraioT BoJEBBIE YCWIHS U
MPEoNONeBAIOT TPYAHOCTH H
MIPENSATCTBUSA Ha MyTH
HOCTHIKEHMUS 1eJIeH
Jaor  anexkBaTHyro
CBOEMY MHEHHIO

OLICHKY




KonTponsnas pa6ora | OpranusoBaTh ITOBTOPCHME [TpUMEHSFOT MOTyYEHHEBIC 3HAHUS
Ne§ «Opr)KHOCTb». OCHOBHBIX TCOPCTUICCKUX MU PELICHUH DPa3IU4YHOIo BUAA
(hakTOB IO 3aJTaHHOW TEMe; Basad
CoBepIIICHCTBOBATh HABBIKH
Ymemo MIPUMEHSITh Bce | AJICKBATHO olleHUBAIOT [CaMOCTOSATEIFHO KOHTPOIUPYIOT
pelieHus 3a1a4 .
64 WU3YUCHHBIC  TEOPEMBI  TPU | PE3YJIbTAaThI paboThI C (CBOE BpeMs U YIIPABIISIOT UM
PCILICHUH 33]1aY. MTOMOIIBIO KPUTEPUEB OIeHKH ([C  JOCTATOYHOW TMOJNHOTOH |
TOYHOCTBIO  BBIPAXKAIOT  CBOH
MBICITH MOCPEICTBOM
MACBMEHHOU peYH
IToBTOpenue OpraHu3oBaTh MOBTOPCHUE
Penrenue 3amay mo Teme: | OCHOBHBIX TEOPETUICCKUX OCBAHBAIOT KVILT AGOTEL TpuMeHsIOT MOJTy4eHHBIE
«qupreXyFOJ'ILHI/IKI/I)). q)aKTOB nmo 3aJaHHOHU TEMEC, 4 Py p 3HAHUS npu peeHnu
c Y4EOHHUKOM, TIOKCKa
65 CoBepIIIEHCTBOBATh HaBBIKK | CHCTEMaTU3UPYIOT " | ypdopMammu Pa3IMYHOrO BHIA 33134
pelleHns 3a1ad 06061IaI0T H3ydeHHBI PaGorast mo rmmamy, cBepsioT
CBOH JICHUCTBUA C LICIIBKO, BHOCAT
MaTepHal KOPPEKTUPOBKHU
JlaroT  anexkBaTHYI0  OLIEHKY
CBOEMY MHEHHIO
[ToBTOpeHue OpranuzoBaTh MIOBTOPEHUE
Pemenue 3aaa4 1o TemMe: | OCHOBHBIX TEOPETHHECKHX OCBAMBAIOT KVILT aGorss | TIpHMensIOT TOJTy4EHHbIE
«Inomamu (GakToB TO 3amaHHOW  TEME; . C6HI/II}(]0M ypy Il)mncxa SHAHHS npH  pelueHnu
YEeTHIPEX YT OJIEHIUKOB. CoBepIIIeHCTBOBATH HaBBIKM | CHCTEMATH3HUPYIOT 1| o (bopyh?aunn ) pa3NUYHOrO BHA 33734
66 pellleHns 3aa4 0606AIOT U3yHeHHBII PaGoras mo miaHy, cBepsiOT
CBOM JICUCTBUSA C LIEBIO, BHOCST
Matepual KOPPEKTHPOBKH

Jaror  anexBaTHyro
CBOEMY MHEHHIO

OILICHKY




IToBTOpEeHue OpranuzoBath TIOBTOPEHUE
Pemenue 3amad mo TemMe: | OCHOBHBIX Teopuemqecxnx OCBABAIOT KVIET A6OTHL TIpuMeHsIOT MOy YCHHBIE
« HOZ[O6I/Ie (l)aKTOB II0 3aJaHHOU TEMEC, c e 6HI/II}(]0M ypy I;'IOI/ICKa 3HAHUA npu peleHnu
TPEYrOJILHUKOBY. CoBepIilIeHCTBOBATh HaBBIKU | CHCTEMATH3UPYIOT I (bop};danHH > pa3JIMYHOro BUja 3a7a4
67 peuieHus 3aaa4 0GOBIIAIOT W3 yueHHBIH Pa60Taﬁv Mo TUIaHy, CBEPSIOT
CBOM JCHCTBHA C IIEIBIO, BHOCST
MaTepHal KOPPEKTUPOBKU
JlaroT  azexkBaTHYIO  OLIEHKY
CBOEMY MHEHUIO
HTtorosoe [TpuMEHSIIOT TIOTy4YeHHbIEe 3HAHUS
TeCTUPOBaHUE B MpPU PEIIeHUU Pa3INYHOrO BHUIA
dopmare OI'D moayanb Banau
«['eomeTpus» 3a Kypc
Ymemo MIPUMEHATH Bce | AIEKBAaTHO olLleHNBaIOT [CaMOCTOSTENIFHO KOHTPOIUPYIOT
reomeTpuu 8 kaacca. .
68 W3y4eHHbIE  TEOPEMBl  TIPU | Pe3YJbTATHI paboThI C (CBOE BpeMs U YIPaBISIOT UM

PCUICHNH 3a1a4.

TOMOUIBLIO KPUTECPHUEB OLICHKU

IC 1ocTaTOYHOM IIOMHOTOM U
TOYHOCTBIO  BBIPAYKAIOT  CBOH
IMBICIIH MOCPENICTBOM

[MUCbMEHHOU peun




