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110 TCOMCTPHUU
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CocraBurens: KouetrkoBa Enena BnagumupoBHa
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2022— 2023 y4eOHbIii ro1



COJIEP2)KAHUE KJIACCBI | uroro | 70% | 30%
| 8 9

I'naBa |. HauanpHble reoMeTpudeckue 11 8 3
CBEJICHUS

I'naBa Il. TpeyronbHuku 18 12 6
I'naBa Ill. [TapamiensHbie TpsIMBIC 13 9 4
I'nmaBa IV. CooTHOIIEHHS MEXY CTOPOHAMU 20 14 6
U yriaMu TPEYyroJbHUKA

[ToBTOpenue. Pemenue 3anau 6 4 2
I'naBa V. UeTbIpE€XyroJbHUKH 14 10 4
I'masa VI. Ilnomans 14 10 4
I'nmaBa VII. ITono6GHBIE TPEYrOJIbHUKH 19 13 6
I'maBa VIII. OxpyxHOCTB 15 11 4
IToBTopenue. Pemenne 3agau 6 4 2
['naBa IX. Bektopsr 8 6 2
['maBa X. MeToj KoopauHAaT 10 7 3
I'naBa XI. CooTHOMmIEHUS MEXTY CTOPO- 11 8 3
HaMU M yriaMu TpeyroibHuka. Cka-

JSIPHOE MPOM3BEICHIE BEKTOPOB

I'maBa XII. JInvHa OKpY>KHOCTH U TIJIO- 12 8 4
1a]1b KpyTra

I'maa XIII. [Ismxenus 8 6 2
I'masa XIV. HauansHbie cBeeHUS U3 8 6 2
CTEPEOMETPHU

006 akcroMax MIAHUMETPUHU 2 1 1
[ToBTOpenue. Pemenue 3amay. 9 6 3
Hroro 68 68 68 204 143 61




1. llosicHuTEILHAS 3aIHCKA

Pabouas nporpamma pazpaboTtana

Ha ocHoBe [IpumepHoii paboueii mporpammsl o yuebHoMy npeamery «I'eomerpusi» ans 7 — 9 kinaccos
Mocksa, «IIpocBemenue», /cocraBurenb bypmuctpoa T.A. — M. IlpocBemenue. 2014 roa; Ha OCHOBE
@OyHnaMeHTaIbHOTO sipa coiep)kaHusi obmero oOpasoBanusi U TpeOoBaHMil K pe3yabTaTaM OCBOCHHS
OCHOBHOI1 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs, NPEACTABICHHBIX B
denepalibHOM roCyJIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe 00IIero 00pa3oBaHus; C y4ETOM OCHOBHBIX
uneit u nonoxenust [Iporpammel pa3Butus U (HOpMUPOBAHMSI YHUBEPCAJIBHBIX Y4EOHBIX ACUCTBUN Ui
OoCHOBHOTO 00miero oopazosanus; ¢ yaerom OOII OO0 MKOVY Vuepckoit COUI n y4eOHBIM IJIaHOM
MKOY Vuepckoii COIII;

- OpUEHTUPOBaHA Ha WCIIOJIB30BaHKUE y4eOHO-METOIUYECKOro KomIuiekTa: ['eomerpus 7 — 9 Kiacchl
aBTOPCKOT'O KOJIJIEKTUBa o1 pykoBoacTBoM JI.C. ATaHacsiHa.

- B cootBerctBum ¢ yueOupiM 1ranom MKOY Vaepckoii COLI Ha u3ydyenue reomerpuu B 7, 8 1 9
KJlaccaX OTBOJUTCS MO 2 y4eOHBIX yaca B HEJENI0 B TEUEHUE KaXJIOTro ydyeOHOro roja, no 34 Hemenu
oOyueHus1, BCero no 68 ypokoB B Toj.

1. OOmas xapakTepuCcTHKA y4eOHOIro Kypca reomerpun B 7-9 Kjaccax

OBnazneHue yJalyuMucsi CUICTEMON IeOMETPUYECKUX 3HaHUN M YMEHHI HeoOX0IMMO B IIOBCEIHEBHOM
KU3HU JJI1 U3YUEHUS CMEXHBIX TUCIUIUIMH U MPOIOJDKEHUS 00pa30BaHMUsL.

[IpakTueckass 3HAUUMOCTH IIKOJBHOTO Kypca TeOMETpUM OOYCIIOBJIEHA TEM, YTO €€ OOBEKTOM
SIBJSIIOTCS  TIPOCTPAHCTBEHHBIE (OPMBI M KOJWYECTBEHHBIE OTHOIICHUS JACHCTBUTEIBHOIO MHpA.
I'eomeTprueckas MoArOTOBKa HEOOXOAMMA Il MMOHMUMAHHS TPUHIIUIIOB YCTPOHCTBA W HCIIOJIb30BAHUS
COBPEMEHHOM TEXHHUKH, BOCIPHUATHUSI HAYUYHBIX U TEXHUYECKUX IMOHATUNA U MAed. MaTeMaTuku sBISIETCS
SI3BIKOM Hayku M TexHUKH. C ee TMOMOIIbI0 MOJICIHUPYIOTCA M H3y4yaloTCs SIBJIGHUSI W IPOLIECCHI,
MPOUCXOJISIINE B MPUPOJIE.

I'eomeTpus SBIASETCS OJTHUM M3 OTIOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECTICUNBACT U3yUCHUE
OpYrUX JUCUUIUIMH. B mepByro oudepenpb 3TO OTHOCUTCS K IPEAMETAM €CTECTBEHHO-HAYYHOrO LIMKJA, B
JaCTHOCTH K (Qu3uke. Pa3BuThe IJOTMYECKOTO MBIIUICHUS YYallUXCS MPH OOyYCHUH TI'e€OMETPHH
CHOCOOCTBYET Takke YCBOEHHUIO MPEAMETOB T'yMaHUTAapHOTrO Hukia. [IpakTuueckue yMeHHS U HaBBIKU
T€OMETPUUYECKOTO XapakTepa HEOOXOAMMBI I TPYAOBOM JACSATENHHOCTH U NPOeCcCHOHATHHOU
MOATOTOBKH IIKOJIBHUKOB.

PazBuTune y yyamuxcs npaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKIECHUHA TEOMETPUUECKHUX
abcTpakiuii, COOTHOIIEHHE PEalbHOTO M HJICATbHOI0, XapaKTepe OTPaKEHUs MaTeMaTUYeCKOM HayKoi
SIBJIECHU M TPOILIECCOB PEATbHOTO MHpA, MECTE T€OMETPUU B CUCTEME HAayK M POJIA MATEMATHYECKOIrO
MOJICTTMPOBAaHUS B HAyYHOM I[IO3HAHWU M B TMPAKTUKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUSI YUAIIUXCS, a TAaKKe (POPMHUPOBAHUIO KAYECTB MBILIUICHUS, HEOOXOIUMBIX IS aIanTaluu
B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIIECTBE.

TpeOyst oT ydammxcs YMCTBEHHBIX M BOJIEBBIX YCWJIWW, KOHIIEHTPAllUM BHUMAaHUS, AKTUBHOCTU
Pa3BUTOTO BOOOpaKEHUS, TEOMETpPHUs pPa3BUBAET HPABCTBEHHBbIC YEpPThl JUYHOCTH (HACTOHYHUBOCTD,
1IETICYCTPEMIIEHHOCTh, TBOPYECKYIO aKTUBHOCTb, CaMOCTOSTEIHbHOCTh, OTBETCTBEHHOCTH, TPYAOJIOOUE,
TUCHUIUIMHY U KPUTUYHOCTh MBINUICHHUS) U YMEHHE apryMEHTHUPOBAHO OTCTaWBaTh CBOM B3IUIAIbI H
yOEXKIeHUsI, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHMS.

['eomeTpust CylIECTBEHHO PACIIMPSIET KPYro30p y4alluxcs, 3HAKOMS UX C MHAYKUUEHW U NEeNYyKIUEH,
0000IIeHNEM © KOHKPETH3alluel, aHaJIM30M M CHHTE30M, KilacCHpUKAIMEH H CHCTeMaTH3aIHeH,
abcTparupoBaHueM, aHaJIOTHed. AKTUBHOE MCIIOJIb30BAHHME 33/1ad Ha BCEX JTamax y4eOHOro mpoiecca
pa3BUBaET TBOPUYECKUE CITIOCOOHOCTH IIKOJIHHUKOB.

[Ipu oOydyenuu reomeTpun GOPMUPYIOTCS YMEHHSI U HABBIKM YMCTBEHHOTO TpyJAa — IUIAHUPOBAHUE
cBOEl pabOThI, TTOWCK PAlMOHATBHBIX MyTEH €€ BBHITIOJHEHUs, KPUTHYECKas OIlEHKa pe3ynbTaToB. B
mporecce OOydeHUsT TeOMETPHH INKOJBHUKK JOJDKHBI HAyYUTHCS M3JaraTh CBOM MBICTH SICHO H
WCYEPIBIBAIOIIE, JIAKOHUYHO WU €MKO, NPHOOPECTH HaBBIKA YETKOr0, aKKypaTHOTO W TPaMOTHOTO
BBIIIOJIHEHUS MaTeMaTUYECKUX 3alHCeH.

Baxnerieid 3amadeil MIKOJBHOTO Kypca TF€OMETPHM SABJISETCS Pa3BUTHE JIOTMYECKOTO MBIIIIECHUS
yuanuxcsa. CaMu OOBEKThl T€OMETPUYECKUX YMO3AKIIOUEHUH M MPHUHSITHIE B TE€OMETPUM MpaBHIa HX
KOHCTPYMPOBaHUS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHH OOOCHOBBIBATH W JOKAa3bIBAaTh CYXKICHUS,



IIPUBOJUTH YETKHE ONPEACICHUS, Pa3BUBAIOT JIOTHYECKYI0 MHTYMIMIO, KPaTKO M HAIVIAIHO BCKPBIBAIOT
MEXAaHM3M JIOTUYECKUX MIOCTPOEHUHN U y4yaT UX NPUMEHEHHIO. TeM caMbIM IeOMEeTpUs 3aHUMaeT BEayllee
MECTO B (OPMUPOBAHUH HAYYHO-TEOPETUYECKOTO MBIIUIEHUS IIKOJIbHUKOB.

PackpbiBas BHYTPEHHIOIO TapMOHMIO MaTeMaTWKH, (OpMUpYs NMOHMMaHME KpPAcOThl U H3SIIECTBA
MaTeMaTHYECKUX PACCYXJIEHUH, CIOCOOCTBYSI BOCIIPUATHIO T€OMETPUUYECKUX (DOPM, YCBOECHHIO HMOHATHUS
CUMMETpPUH, T'€OMETpUs BHOCHUT 3HAUMUTENbHBIA BKJIAJ B 3CTETUYECKOE BOcnuTaHue ywamuxcs. Ee
U3y4y€HHE pa3BUBAaeT BOOOpPaXEHUE ILIKOJIBHUKOB, CYILECTBEHHO oO0oram@aer M pa3BUBaeT HX
IIPOCTPAHCTBEHHBIE IIPEACTABIICHMUS.

ConeprxaTenbHble 0OCOOCHHOCTH Kypca

B kypce reomerpuu yCIOBHO BBIACIAIOT CIEAYIOLIME coAepkarenbHble JuHUM: «Harnsgnas
reomeTpus», «l'eomerpuyeckue Qurype», «M3mepeHue reoMeTpuuecKux BeMHUuH», «KoopaumHaTh»,
«Bekrtopsl», «Jloruka u MHO)KECTBa», «I'€OMETpHs B UCTOPUYECKOM Pa3BUTHI.

Marepuan, otHocsmuiicst k tuaun «Harnsgnas reomerpus» (3J€MEHTHI HarjsiIHONM CTEPEOMETPUH )
CHOCOOCTBYET pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEJCTaBICHUM ydamuxcsa B paMKax U3ydeHUs
IJIAHUMETPUU.

Copepxanne pasnenoB «l'eomerpuueckue Qurypb» u «M3mMepeHHe reoMEeTPpUYECKUX BEIUYHH
HaIleJICHO Ha IIOJIYYCHHE KOHKPETHBIX 3HAHWA O TEeOMETPUYEeCKOW (urype Kak BakHEHIIen
MaTeMaTUYeCKOW MOJENW Uil ONMUCaHUsA OKpyxkarowmero mupa. CucreMaTH4ecKoe H3Yy4eHUE CBOWCTB
T€OMETPUUYECKUX (PUTYP TMO3BOJUT PaA3BUTh JIOTUYECKOE MBIIUICHHE M TI0Ka3aTh MPUMEHEHHUE 3THX
CBOMCTB IIPHU PELLIECHUH 33/1a4 BBIYMCIUTEIbHOIO U KOHCTPYKTUBHOI'O XapaKTePa, a TAKKE MPAKTUUECKUX.

Marepuai, OTHOCSIIMICSA K COAEPKATEIbHBIM JUHUAM «KoopauHaTe» U «BEKTOpbI», B 3HAYUTEIBHOM
CTeTIeHH Hec€T B cebe MEXKIpPEAMETHbIE 3HAHUSA, KOTOPbIE HAXOIAT MPUMEHEHHE KaK B Pa3IMYHBIX
MAaTeMaTUYECKUX AUCUUIUIMHAX, TAK U B CMEXKHBIX MPEIMETaX.

OcoOenHocThi0 MMHUU «JIOrMKa U MHOXKECTBa» SIBISIETCS TO, YTO MPEICTABICHHBIM 3/1eCh MaTepHal
MIPEUMYIIECTBEHHO HW3Y4aeTCsl MPU PACCMOTPEHUM PA3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOUIUMA
MaTepuai HalleJieH Ha MaTeMaTH4eCKoe Pa3BUTHE yJaluxcs, GOPMUPOBAHUE Yy HUX YMEHUSI TOUHO, CKATO
Y SICHO M3J1araTh MbICJIY B YCTHOW U MIMCbMEHHOM pEUH.

Jlunust «I'eoMeTpusi B UCTOPUUYECKOM Pa3BUTHI MpeAHa3HAuYeHa A7 (OPMHUPOBAHUS MPEACTABICHUI
O TEOMETPHH KaK YacCTH YEIOBEUYECKOW KYJbTYPHI, JUIsl OOIIET0 Pa3BUTHS INKOJIBHHKOB, JUIS CO3JaHUS
KYJIbTYPHO-UCTOPHUECKOH Cpeibl 00yUeHUsI.

Ocob6ennoctu iuHnn YMK
B cocraB YMK Bxom4T:
. yuebnuk JI.C. AtanacsH, B. @. byry3os, C. b. Kagomues u ap. 'eometpus. 7-9 knaccel

. paboyast mporpamma

o paboune TeTpaan

. JMTAKTHYECKUE MaTePHAaIbI

. CaMOCTOSITENILHBIE U KOHTPOJIBHBIE Pa0OTHI
. TEMaTHYECKHE TECThI

. nocoOue JUIst yauTens

. 3aj1a4M MO TEOMETPHH

YueOHuk cootBeTcTBYIOT ~ DepepalbHOMY  TOCYAApCTBEHHOMY  00pa30BaTEIbHOMY  CTaHIAPTY
OCHOBHOTO 0011ero oopasoBaHus. B ydeOHHKE MHOTO OpUTHHAJIBHBIX MPUEMOB H3JI0KEHUS, KOTOPbIE
UCTOJB3YIOTCS M3-32 CTPEMJICHHUS clieNlaTh y4eOHUK JOCTYIHBIM U OJAHOBPEMEHHO CTporuM. bombiioe
BHHUMaHUE yJelsieTcsl TIaTelbHON (OpMyIHpOBKE 3ajady, HEPEIKO MPUBOJUTCS HECKOJIBKO pPELIeHHM
OJIHOM M TOM K€ 3a1ayM. 3aJaHMsl, UMEIOIINE DIEKTPOHHYIO BEPCHUIO, OTMEUYEHBI CHEUAIBHBIM 3HAKOM.
JloGaBieHsl TeMbl peepaToB, UCCIEIOBATENBCKHUE 3a/1a4H, CIUCOK PEKOMEHIYEMOU JTUTepaTyphl.

PaGouue TeTpaam copepkaT OOJBIIOE KOJUYECTBO YEPTEkKEH M MOMOTYT JIETKO M OBICTPO YCBOHUTH
MaTepua.

JIMaKTHYeCKue MaTepualibl BKIIOYAIOT CAMOCTOSITENIbHBIE, KOHTPOJbHBIE pPabOThl, pabOTHl Ha
MOBTOPEHNE U MaTEMaTHYECKHE AUKTAHThl B HECKOJIbKMX BapHaHTax U pa3jIM4HOTO YPOBHS CIOKHOCTH.

CamocTrosiTe/IbHBbIC H KOHTPOJIbHBIE Pa0OTHI JaHbI B BUJIE Pa3PE3HBIX KAPTOUEK.

TemaTu4yeckue TecThbl IPEAHA3HAUYEHbI /JIs OMNEPAaTUBHOM MNPOBEPKHM 3HAHUNW U MOJATOTOBKU K
rocylapCTBEHHON UTOIOBOM aTTECTALMU.



B nocodun s yuuresieit chopMyIMpOBaHBl OCHOBHBIE TpEOOBaHHWS K  ydalluMCs, JdaHbI
METOJIMYECKUE PEKOMEHJAIIMU TI0 TPOBEACHUI0 YPOKOB, peEIIeHbl Hamboyiee CIOXKHBIC 3alaydl U3
y4eOHHKA, JaHbl KAPTOYKH JJISI YCTHOTO OIpOoca, MPUMEPHOE TUIAHUPOBAHUE MaTepHuaa.

Ipunoxenne k yueOHHMKY Ha 3JEKTPOHHOM HOCUTEJIECOJCPKUT aHUMAIUH, TTO3BOJISIIOLIUE JTYYIlIe
MOHATH JIOKA3aTeJIbCTBA TEOPEM; TPEHAKEPHI, IMOMOTAIOIINE HAYyYUTHCS peIlaTh OCHOBHBIC THUIIOBBIC
3agadyu; TCECThI, IIO3BOJIAIOIIUC y’-IeHI/IKaM HpOBepI/ITb CBOM 3HaHUA, I/IHTepaKTI/IBHBIe MOACIN,
MTO3BOJISIONINE YKCIIEPUMEHTAIBHO M3YyYUTh CBOWCTBA T€OMETPUYECKUX (UTYP; CIIPAaBOYHBIC MaTEpPUAIbI,
IIOMOTAIOIIKE penaTh 3aJa4u.

Oco0eHHOCTH JIMHUH:

. JIOCTYITHOE U3JI0’KEHUE TEOPETUYECKOr0 MaTepHralia
. OOIIMPHBIN 3aJa4HBIA MaTepUa
. BO3MO>XHOCTh OpPTaHU3AIUN WHAUBUIYATEHON paOOTHI

Hensimu 06vuenus «I'eomerpun» B 7 — 9 kiiaccax sBJISIIOTCS

Lenb comgepxanus paznena “I'eomerpuss™ - pa3BUTh y YYalIUXCsl MPOCTPAHCTBEHHOE BOOOpaKeHUE U
JIOTHYECKOE MBIIUICHUE IyTeM CHUCTEMaTHYECKOTr0 H3Y4YCHHUS CBOWCTB TE€OMETPHYECKHX (GUTYyp Ha
IJIOCKOCTH MW B MPOCTPAHCTBC U NPHUMCHCHHA 3TUX CBOIICTB IIpu PCIICHHUU 3a4a4 BBIYHUCIWUTCIBHOIO U
KOHCTPYKTUBHOTO Xapakrepa. CyllecTBEeHHasl poJib MPH 3TOM OTBOJIUTCS Pa3BUTHIO T'€OMETPUYECKOM
HUHTYULIUU. Coueranune Harli1iIHOCTHU CO CTPOrOCThIO SABJIACTCA HEOTHEMJIEMOM YacCTBIO TrCOMCTPHUICCKUX
3HaHui. OBNaJieHue Y4YalluMUCS CHCTEMON TE€OMETPUYECKUX 3HAHMM W yMEHUH HEoOXOJuMO B
HOBCGI[HGBHOﬁ JKU3HU JJI1 UBYUCHUA CMCIKHBIX JUCHUIIIIMH U IPOJOJIKCHUS 06pa3OBaHI/I$L

3. Mecro yue6HOro Kypca B y4eOHOM ILIaHe

B cootBerctBuu ¢ yuebusiM mnaHoM MKOVY Vuepckoit COII Ha n3ydyenue reomerpuu B 7, 8 u 9
KJlaccax OTBOAMTCA IO 2 y4eOHBIX yaca B HEJENI0 B TEUEHUE KaXA0ro yueOHoro roza, no 34 Henenu
oOyueHwus1, Bcero 1o 68 ypoka B roj.

4.  Tlnanmpyemble pe3yJbTaThl H3yUYeHHs Kypca reoMeTpum B 7-9 Kiaccax.

[IporpamMma oOecneunBaeT JOCTHUKEHHE CIEAYIOUIMX pPE3yJbTaTOB OCBOECHHS 00pa30BaTEIbHOMN
MIPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHMUS.

JIMYHOCTHBIE

0 CdhopMHPOBAaHHOCTh OTBETCTBEHHOTO OTHONIIEHUSI K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
o0yJaronmxcst K CaMOpa3BUTHIO U CaMOOOPa30BaHHIO;

0 CPopMHPOBAaHHOCTH LIETOCTHOTO MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

0 ChopMHPOBAaHHOCTh KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOIIEHHMH CO BCEMU YYaCTHUKAMH
o0pa3oBaTeNnpHOrO Mpolecca, B 00pa3oBaTeNbHOHN, y4eOHO — HCCIIEeNOBATENbCKOM W JIPYTMX BHJAX
NeSITENIbHOCTH;

o YMEeHHE SICHO, TOYHO, TPAaMOTHO HM3JlaraTb CBOU MBICIM B YCTHOM M NMUCBMEHHOW pEuH, MOHHUMATH
CMBICIT TTIOCTaBJICHHOM 3a7[a4M, BRICTPANBATh apTyMEHTAIINIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEDHI;

ollpencraBnenne o MaTeMaTHYeCKON Hayke Kak cdepe 4eloBEeYeCKOW IesTeNbHOCTH, 00 JTamax ee
Pa3BUTHS, O €€ 3HAUMMOCTH JIsl pa3BUTHS IUBIIIU3AITUH;

oKpUTHYHOCTh MBINUICHHUS, YMEHUE pACIO3HABAaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJINYATh TUMOTE3Y OT (haKTa;

oKpeaTuBHOCTH MBINIIEHUS, HHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTD MPH PEUICHUH alreOpandecKux
3ajauy;

o YMeHHe KOHTPOJIUPOBATh MPOIIECC U Pe3yIbTaT YIeOHOW MaTeMaTH4eCKON AeITeTbHOCTH;

0CnocoOHOCTh K 3MOLMOHAIBHOMY BOCIHPHUATHIO MaTeMaTH4YeCKUX OOBEKTOB, 3aJad, pEeLIeHHH,
pacCyKJICHHM.

MeranpeamMeTrHble

o YMeHHE CaMOCTOSITeNbHO TIAHUPOBATh IMYTHU JTOCTHKEHUS IeNiei, OCO3HAHHO BHIOMpaTh Hambosee
s exTuBHBIC CTTOCOOBI pelieHUsT YIeOHBIX U TO3HABATEIBHBIX 33/1a4;



O YMEHHUe OCYILECTBIIATh KOHTPOJIb MO PE3yJIbTaTy U CIOCOOY NEeHCTBUS Ha ypOBHE NMPOU3BOJIBHOIO
BHUMAaHHS U BHOCUTHh HEOOXOAUMBIE KOPPEKTHBHI;

o YMeHue aJieKBaTHO OLIEHUBATh IPAaBUIBHOCTh WM OUIMOOYHOCTh BBIIOJIHEHUS Y4eOHOH 3aaau, ee
O0OBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;

o0Oco3HaHHOE BJIAJCHUE JIOTMYECKUMM JI€HCTBUAM U OIpEJeNIeHUusl TMOHATHH, 0000meHus,
YCTQHOBIICHHSI aHAJOTHMH, KiIacCU(UKAMU Ha OCHOBE CaMOCTOATENIBHOTO BBIOOpa OCHOBAHUU U
KPUTEPUEB, YCTAHOBJICHUS CBSI3EH;

oYMeHHe yCTaHaBIMBaThb IPUYUHHO-CIEACTBEHHBIE CBSA3HM; CTPOUThH JIOTHYECKOE pacCyXACHUE,
JieN1aTh yMO3aKJIl04eHue (MHAYKTUBHOE, IEIyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

o YMeHHue co31aBarh, MIPUMEHATh U MPeoOpa30BbIBaTh 3HAKOBO- CUMBOJIMYECKHE CPEICTBA, MOJICIH U
CXEMBI AJIs pelIeHus] y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

o0 YMEHHE OpraHu30BBIBaTh Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO ACSTEIBHOCTH C YUUTEIIEM U
CBEpCTHMKAMMU: ONPEAEIATh LIEIH, paclpeleieHue (YHKUUH U poJiell y4acCTHUKOB, B3aMMOJAEHCTBHE U
obmue crnocodbl paboThl; yMeHHEe pabdoTaTh B TpyIIe: HAXOAWTh oOlIee pelIieHHe W paspeuatb
KOH(UIMKTBI HA OCHOBE COIVIACOBAHMS MO3ULMI M y4eTa HHTEPECOB; CyllaTh apTHepa; GOopMyIMpOBATH,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

0 ChopMUpPOBaHHOCTh U Pa3BUTHE Y4EOHOH M OOIIENO0JIb30BAaTEIbCKOM KOMIIETEHTHOCTH B 0O0JIaCTH
MCI0JIb30BaHUs HH(OPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit ( UKT-komnerenTHOCTH);

ollepBoHayanbpHble MpeaCTaBIeHUS 00 MIESIX U METOJaX MAaTeMaTHKH KaK YHUBEPCAJIbHOM S3bIKE
HayKH U TEXHUKH, O CPEJCTBE MOJAEIMPOBAHNUS SBJICHUHN U IIPOLIECCOB;

oYMeHue BHUAETh MaTeMaTHUYECKyl0 3ajauy B KOHTEKCTEe HpPOOJIEeMHOM CUTyalMM B JPYTHUX
JTUCLUIUIMHAX, B OKPYXKaIOIIeH XKU3HU;

oYMEHHEe HaxOOUTh B PA3IUYHBIX MCTOUYHMKAX HHpopmauuio. HeoOxomumyro ais perieHus
MaTeMaTHYECKUX MPOoOJieM, W TPEACTABIATh €€ B MOHATHOH (opMe; MPUHUMATh PEIICHHE B YCIOBUSAX
HEMOJIHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;

o YMeHHe NOHMMAaTh U KCIOJIb30BATh MAaTeMaTHYECKHE CPEJCTBA HATISAHOCTU ( PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) ISl WIUTIOCTPALlUK, HHTEPIPETallii, apryMEHTalUH;

O YMEHHE BBIIBUTATh THIOTE3bl MPH PEIICHUH YYEOHBIX 337a4 M IOHUMATh HEOOXOAMMOCTH HX
IIPOBEPKH;

o YMeHHE NpPUMEHSATh MHAYKTUBHBIE M JI€JyKTHBHBIE CIOCOOBI pacCyXJIE€HUH, BHUJETh PA3IUYHbIC
CTpaTEruy pelIeHus 3a/1a4;

olloHMMaHMe CYIIHOCTH aJrOPUTMHYECKUX MPENNUCAHUI U yMEHHE NeHCTBOBATh B COOTBETCTBUU C
IIPEIOKEHHBIM aITOPUTMOM,;

o0 YMeHHEe caMOCTOSITENIbHO CTaBUTh 11€JIM, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI JUIsl PEIIEHUs] Y4eOHBIX
MaTeMaTHYECKUX MpoodiieM;

oYMeHHe IUIaHUpPOBaThb M OCYILIECTBISATh JESATENbHOCTb, HANpPABICHHYI0 Ha pelIeHHe 3aaad
HCCIJIEIOBATENILCKOTO XapakTepa.

IMpeamerHbie

o OnazneHue 0a30BbIM MOHATUHHBIM amapaToM IO OCHOBHBIM pa3jielaM  COJepKaHUs;
Ipe/icTaBieHe OO0 OCHOBHBIX H3Y4aeMbIX MOHATHUAX (YMCIIO, TeoMeTpuyeckas Qurypa, BEKTOp,
KOOpJAMHAThl) KaK Ba)KHEHIIMX MAaTEMATHUYECKUX MOJEIAX, IO3BOJSIIOIIMX ONMCHIBAaTh M HU3ydaThb
peaibHbIE MPOLIECCHI U SBICHUS;

o YMmeHue paboTaTh C TE€OMETPUUYECKMM TEKCTOM (aHAIM3MPOBATh, H3BJIEKATh HEOOXOAUMYIO
MH(}OpPMAILIHIO), TOYHO U TPAMOTHO BBIpa)KaTh CBOU MBICIIM B YCTHON M MUCbMEHHOM pedH ¢ MPUMEHEHHEM
MaTEMaTHYECKON TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMYHbIE SI3bIKK MATEMATUKH, IPOBOAUTD
KJIacCU(UKaLINH, JIOTHYECKne 00OCHOBaHUS, 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHMUI;

o OByaieHNE HaBBIKAMU YCTHBIX, TMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCICHUI;

o OBiageHne TeOMETPUUYECKUM S3bIKOM, YMEHHE HCIOJIb30BaTh €ro MJis OIHCaHUS NPEIMETOB
OKpY’KaloIlIero MHUpa, DPa3BUTHE IPOCTPAHCTBEHHBIX TMPEACTABICHUH M HM300pa3UTENbHBIX YMEHUH,
MpUOOpPETEHNE HABBIKOB FEOMETPUUECKUX MTOCTPOSHU;

O YCBOEHHE CHCTEeMAaTHYECKHUX 3HAHUHM O MJIOCKUX (PUTYpax M UX CBOWCTBAX, a TAKKe Ha HATJISIHOM
YpOBHE — O MPOCTEUIIUX MPOCTPAHCTBEHHBIX TeJIaX, YMEHHE MIPUMEHSTh CUCTEMaTHUYECKUE 3HAHUSI O HUX
JUI PELLIEHUS] TEOMETPUYECKUX U TPAKTUUECKUX 3a7au;

O YMeHUe U3MEpATh IJIMHBI OTPE3KOB, BEJIMUUHBI YIJIOB, UCHOIL30BaTh (POPMYIBI U HaXOXKJIEHUS

NIEPUMETPOB, TUIOIAACH U 00bEMOB reoMeTpHUecKuX Guryp;
O YMEHHE IPUMEHATh U3yYCHHBIE IOHATHS, PE3YJIbTaThl, METOBI Ul PELICHMS 3a1a4 IIPAKTUYECKOTO



XapakTepa W 3a/Jad U3 CMEXHBIX IUCHUIUIMH C HUCIOJB30BaHUEM IPH HEOOXOJUMOCTH CHPAaBOYHBIX
MaTepHualoB, KAJIbKYJIATOPa, KOMIBIOTEPA.

I[InanupyemMble pe3yJbTaThl 10 pa3jaeiam

HarusaHast reomerpust

BoinyckHUK HAy4UTCS:

- pacro3HaBaTh Ha yepTexkax, pUCyHKax, MOJAEIAX U B OKPYXKalOIIEM MUpPE IUIOCKHE U MPOCTpaH-
CTBEHHbBIE T€OMETpUYECKUE (QUTYPBI;

- pacrio3HaBaTh pa3BEepPTKH Ky0a, NMPSMOYTOJBHOTO Mapajuleienuiesia, TpaBUiIbHON TUPaMUIbI,
HWIMH]IpA U KOHYCa;

- OTIPEICIIATH 110 JTMHEWHBIM pa3MepaM pa3BepTKU (PUTyphI JIMHEHHBIC pa3Mephl caMoi (pUTyphI 1
Hao0opoT;

- BBIYUCIISITH 00BEM MPSMOYTOJILHOTO Mapaiesienue/1a.

BbInyCKHUK TOTYYUT BO3MOKHOCTD:

- BBIUUCIIATH OOBEMBI MPOCTPAHCTBEHHBIX TE€OMETPUYCCKUX (UTYp, COCTAaBICHHBIX W3
MPSIMOYTOJIHBIX MapaljIeNIeUIEIOB;

- yrIayOUTh ¥ PA3BUTh MPEICTABICHHS O TIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (pUrypax;

- MPUMEHSTDH [TOHSATHE PAa3BEPTKU JJIs1 BBIMOJIHEHUSI IPAKTUYECKUX PACUETOB.

I'eomeTpuueckue Gpurypol

BbInycKHUK HAy4YUTCS:

- MOJIb30BATHCA SA3BIKOM T€OMETPHH JJIsi OMUCAHUS MPEAMETOB OKPYXKAIOIIETO MUpPa M X B3aUM-
HOTO PacIOJIOKEHUS;

- pacrno3HaBaTh M H300paKaTh HA YEPTEKaX M PUCYHKAX TeOMETpHUYeCKrue (GUTYpPHI H X KOH(U-
rypaiuu;

- HAXOJWTh 3HAYCHHS JJIMH JIMHCHHBIX 3JIEMCHTOB (DUTYyp M HMX OTHOIICHHS, TPAJAYCHYIO MEpy
yrioB ot 0° o 180°, mpuMeHsisa onpeeneHusi, CBOMCTBA U MPU3HAKU QUTYP U UX SJIEMEHTOB, OTHOIICHHUS
¢buryp (paBeHCTBO, 110100ME, CHMMETPHUH, TOBOPOT, apaJICIIbHBINA TIEPEHOC);

- OTEpUPOBATh C HAYAIbHBIMH MOHATUSMU TPUTOHOMETPHUH M BBHIIMOIHSITH 3JEMEHTApHBIE Orepa-
MU HaJl QYHKIUSIMU YTJIOB;

- pemaTh 3a1a4d Ha JOKa3aTelbCTBO, OMHUPAsICh HA M3YYEHHBIC CBOWCTBA (PUTYp M OTHOIICHUIA
MEXy HUMH U IPUMEHSISI U3YYEHHbIE METO/bI JJOKA3aTENIbCTB;

- pelaTth HECJIOXHBIE 3a/ladyl Ha MOCTPOEHHUE, MPUMEHSST OCHOBHBIE AJTOPUTMBI MOCTPOECHUS C
TTOMOIIBIO IUPKYJIIS U TUHEHKU;

- pemarh npocTeiiye MIaHUMETPUUECKHE 3a/1a4l B TPOCTPAHCTBE.

BhIyCKHHUK TOTyYUT BO3MOKHOCTD !

- OBJIAJIETh METOJIAMHU PEIICHUs 3a7ad Ha BBIUMCICHUS U JJOKa3aTeJIbCTBA: METOAOM OT MPOTHB-
HOTO, METO/IOM 110/1001s1, METOJIOM Iepedopa BapuaHTOB U METO/I0M F€OMETPUUYECKUX MECT TOUEK;

- PUOOPECTH OMBIT MPUMEHEHHS anreOpanvyeckoro M TPUTOHOMETPUYECKOro ammapaTta U uaei
JBUKEHUS MIPU PEIICHUH T€OMETPUUECKUX 3a/a4;

- OBJIAJIETh TPAJUIIMOHHON CXEMOM pelleHUs 33Jad Ha MOCTPOEHHE C MOMOUIbIO LIUPKYJS U JIU-
HEWKU: aHaJIN3, IOCTPOEHUE, J0KA3aTeIbCTBO U UCCIIEIOBAHNUE;

- HAyYUTHCS pellaTh 337a4d Ha MOCTPOCHHUE METOJOM I'€OMETPUUYECKOT0 MECTa TOUYEK U METOAO0M
oI00us;

- npUOOpPECTH  OMBIT  HMCCIENOBAHUS CBOMCTB IUIAHUMETPUYECKHX (QUTYP C  ITOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM;

- PUOOPECTH OMBIT BHINOJHEHHUS MPOEKTOB Mo TemaM: «['eoMmerpuueckue mnpeoOpa3zoBaHus Ha
iockoctuy, «Iloctpoenune oTpe3koB Mo Gpopmyey.

HN3mepeHue reoMeTpu4ecKHX BeJIUYHH

BeIyCKHUK HAy4IUTCS:

- MCIIOJIb30BaTh CBOMCTBA U3MEPEHMSI ITINH, IUIOMIAAeH 1 YIJIOB IIPH pelIeHUH 3a7ja4 Ha HaxoxKe-
HUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, IJTUHBI 1YTH OKPY>KHOCTH, I'PalyCHON MEpbI yTIia;

- BBIYHCIIATH JUTMHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp M UX YTJIbI, UCMIONB3YS (POPMYIIBI JJTUHBI OK-
PY>KHOCTHU U JUTUHBI TyTH OKPYKHOCTH, (DOPMYIIHI TUIOMmanei Guryp;

- BBIYHCIIATH TUTOMIAAN TPEYTOJbHUKOB, TPSIMOYTOJILHIKOB, TTApaJIJIETIOTPAMMOB, Tpareui, Kpy-
T'OB U CEKTOPOB;

- BBIYHCIIATH IJIMHY OKPYKHOCTH, JITMHY JyTH OKPY>KHOCTH;



- pewarh 3a/a4d Ha J0Ka3aTeJIbCTBO C UCIOJIb30BaHUEM (OPMYIN JJIMHBI OKPYKHOCTU U JUIMHBI
IYTH OKPYKHOCTH, (popMyII TuIoImaaen puryp;

- pelaTh NpakTUYEeCKUE 3a/1a4i, CBA3aHHbIE C HAXOKICHUEM I€OMETPHUUECKHUX BEIMUYUH (MCIIOJIb-
3ysl A HEOOXOAMMOCTH CIPABOYHUKHU U TEXHUYECKUE CPENICTBA).

BBIIyCKHMK IIOJIyYUT BO3MOYKHOCTb HayUUThCS:

- BBIUUCIIATh IUIOMAANW (UTYp, COCTAaBIEHHBIX W3 JBYX WIH 0Ooiee NpSIMOYTrOJbHUKOB,
[apajuIeIOrpaMMOB, TPEYTOJIbBHUKOB, KPYTa U CEKTOpa;

- BBIYUCIIATh IUIOIIAAM  MHOIOYI'OJBHHMKOB, HCIIOJIb3YySl OTHOLICHUS PaBHOBEIMKOCTH U
PaBHOCOCTAaBJICHHOCTH;

- nproOpecTH OMBIT MPUMEHEHHUSI alre0pandeckoro ¥ TPUTOHOMETPHUYECKOTO ammapara u uiuei
JBYKCHMS IIPH PELICHUH 33/1a4 Ha BBIYMCJICHUE IIJI0IAAEH MHOTOYTOJIbHUKOB.

Koopaunarsi

BbInyCKHUK Hay4YuTCS:

- BBIYUCIIATH JUIMHY OTpe3Ka 10 KOOPAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAMHATBI CEPEIHHBI
OTpE3Ka,

- UCIIOJIB30BaTh KOOPAMHATHBIA METOJ JUIs U3YYECHHS CBOMCTB IIPSIMBIX U OKPYKHOCTEH.

BbIITyCKHMK IIOJIy4UT BO3MOYKHOCTD!

- OBJIA/IETh KOOPAMHATHBIM METOJOM PELICHUS 3a1a4 Ha BEIYHMCICHUS U I0KA3aTEIbCTBA;

- IpUOOPECTH ONBIT UCHOJIb30BaHUS KOMIIBIOTEPHBIX MPOrpaMM JUIsl aHAJIM3a YAaCTHBIX CIIyyaeB
B3aMMHOTI'O PACIOJIOKEHUS OKPYKHOCTEN U MPSMBIX;

- IpHUOOPECTH ONBIT BBITOJHEHUS MPOEKTOB Ha TeMy «lIpumMeHeHne KOOpJMHATHOrO METoja MpU
peLIeHUH 3a/1a4 Ha BBIYMCIICHUE U 1I0KA3aTEIbCTBOY.

BexkTopsl

BbInycKHUK HAy4YUTCS:

- OIIEpUPOBATh C BEKTOPAaMU: HAXOAUTb CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHBIX F€OMETPH-
YECKH, HAXOIUTh BEKTOP, PABHBIM MPOU3BEACHUIO 33IaHHOT0 BEKTOPA HA YUCIIO;

- HaXOJWUTh Ul BEKTOPOB, 3aJaHHBIX KOOPJAMHATAMHU: JIMHY BEKTOPA, KOOPAMHATBI CYMMBI U
pa3HOCTH JBYX M 0ojee BEKTOPOB, KOOPAMHATHI IPOU3BENECHMSI BEKTOpPA HAa YHUCIIO, MPUMEHSS IpU
HE00XOAMMOCTH COYETaTEIbHBIN, IEPEMECTUTEIbHBIN U PacIpeeTUTeIbHbIN 3aKOHBI;

- BBIYHCIIATH CKAJIIPHOE IIPOU3BEICHAE BEKTOPOB, HAXOUTh YIOJl MEK1y BEKTOPAMM, YCTAHABIIH-
BaTh NEPIEHIUKYJIPHOCTD MPSMBIX.

BbInycKHUK TOTyYUT BO3MOKHOCTD!

- OBJIAJIETh BEKTOPHBIM METOJIOM JIJIsl PELLIEHUS 3a1a4 Ha BBIYMCIECHUS U 10Ka3aTeIbCTBO;

- IPUOOPECTH OIBIT BHIIOJHEHUS! MPOEKTOB Ha TeMy «lIpuMeHeHune BEKTOpPHOro MeToja MpHu
pEILIEHNN 3a]]a4 Ha BBIUMCIIEHUE U J0KA3aTEIbCTBO.

7 knace

Harusanas reomerpus

BbinmyckHUK HayumMTCs:

1) pacrio3HaBaTh Ha YepTekaxX, pUCYHKAX, MOJIENIAX U B OKPYKalO-I11eM MUPE IJIOCKUE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PU-TYPHI;

2) BBIYUCIATH 00BEM NMPSIMOYTOJIBHOTO NapalljieNenuesa.

BBINYCKHUK MOJYYUT BO3MOKHOCTD:

3)BBIYUCIATH 0OBEMBI IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYDP, COCTABICHHBIX U3
MPSMOYTOJIBHBIX NAPAJIJIEIIETIUIIEI0B.

I'eomerpuuyeckue purypsl

BbInyCKHUK Hay4YuTCH:

1) noab30BaTHCS SA3BIKOM T'€OMETPUH JJISI ONTUCAHUS TIPEAMETOB OKPYKAIOIIEr0 MUPA U MX B3aUMHOTO
PacIoJIOKEHUS;

2)pacrio3HaBaTh U H300pakaTh Ha YepTeKaxX U PUCYHKAX re0-MEeTpHUECKUE PUTypBI U UX
KOH(UTypauuu;

BbInyCKHUK OJYYHT BO3MOKHOCTD:

3)oBnageTh METOAAMHU PEIICHUS 3a/1a4 Ha BBIUMCICHUS U JO-Ka3aTeJIbCTBA: METOJIOM OT MPOTUBHOTO,
METO/IOM Iepebopa BapuaHTOB.



HN3mepeHue reoMeTpu4ecKUX BeJINYNH

BbINyCKHUK HAYYHUTCS:

1)ucnonp30BaTh CBOMCTBA U3MEPEHUS UIMH, TUIOIIAJEH U YIJIOB NIPU PELIEHUH 3a/1a4 Ha HAaXOXACHNE
JUTMHBI OTPE3Ka, IJTH-Hbl OKPYKHOCTH, JUIMHBI IYTU OKPYKHOCTH, TPalyCHOU MEpbI YIIIa;

BpInyCKHUK NOJYYHT BO3MOKHOCTD:

2)BBIYMCIATH IUIOMIAU GUTYp, COCTABIEHHBIX U3 ABYX WU 00-Jiee IPSIMOYTOJIbHUKOB, ,
TPEYTrOJIbHUKOB.

8 kiacc

Haruasanasi reomerpusi

BbInycKHUK HAYYHTCS:

1) pacnio3HaBaTh Ha YepTekKax, PUCYHKAX, MOJACIIAX U B OKPY)KAIO-IIIEM MHUPE TIJIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (PU-TYPHI;

2)onpeaeaTh Mo JUHEHHBIM pa3MepaM pa3BEPTKU (DUTYPHI JIM-HEWHBIE pa3Mephl caMoi (PUTYpPHI U
Ha000pOT;

BbInyCKHUK MOJYYHT BO3MOKHOCTD:

3) BBIYHCIATH 0OBEMBI POCTPAHCTBEHHBIX T€OMETPHUECKUX (DPUTYP, COCTABICHHBIX W3
MPSIMOYTOJIBHBIX MapaljIeNIeUIEOB;

I'eomerpuueckue purypbi

BbInyCKHHUK HAYYUTCS:

1)HaXOAUTH 3HAYECHUS UIMH JTMHEHHBIX 3JIEMEHTOB (DUTYP U UX OTHOIICHHS, TPATYCHYIO MEPY YIJIOB
ot 0 mo 180°, mpuMmeHss onpeaeneHns, CBOUCTBA U IPU3HAKKA QUTYP M UX JIEMEHTOB, OTHOIIEHUS (QUTyp
(paBeHCTBO, MOJO0HE, CHMMETPUH, TOBO-POT, TapaJUICIBbHBIN IEPEHOC);

BbINYyCKHHUK MOJYYUT BO3MOKHOCTD:

2)oBNajeTh TPAJAUIIMOHHOM CXEMOH peleHus 3a/1ad Ha TI0-CTPOCHUE C TIOMOIIBIO IIUPKYIIS U JIMHEHKH:
aHaJM3, OCTPO-EHHE, JT0KA3aTEILCTBO U HCCIIEIOBAHNUE.

HN3mepeHue reoMeTpu4ecKHX BeJIUYHH

BbinmycKHUK Hay4HnTCs:

1)BBIYMCTATE AJTUHBI TUHEWHBIX AIEMEHTOB (UTYP U UX YIJIbl, UC-T10JIb3YS (POPMYIIBI AJTUHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYX-HOCTH, (OPMYIIbI IiIomiaaeit gpuryp;

2)BBIYMCIIATH IUIOIIAIN TPEYTOJIbHUKOB, MIPSIMOYTOJIbHUKOB, [1a-pajuIeIOrpaMMOB, Tpareluuil, Kpyros u
CEKTOPOB;

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

7)BBIYUCIATH MJIOLIA U (PUTYpP, COCTABICHHBIX U3 JIBYX WU 00-Jee IpSIMOYTOJIbHUKOB,
[apajuIeIOrPaMMOB, TPEYTOJIbBHUKOB.

5. TemaTuueckoe IIAHUPOBAHUE

7 Kaace
HammenoBanu [Kommaec YHuBepcaabHbIe OCHOBHBIE BHJIBI JICATECIBHOCTH
€ paszena TBO yueOHbIe AeHCTBUS oOydarmuxcs
4acoB YY)
I'nasa l. 11 JI.: ®opmupoBanue ycroilunBoi | OOBACHATDH, UTO TaKOE OTPE3OK, JIYY,
HauannHbie MOTHUBAIUH K VUEHHIO, | YTroJl, Kakue (GUTyphl Ha3bIBAIOTCS
F€OMETPUYECK MMO03HABATEILHOTO WHTEpeca, | paBHBIMHU, KaK CPaBHUBAIOTCS U

Hnec CBCACHUA

YMEHHE $SICHO, TOYHO, IPaMOTHO
u3JlaraTb CBOM MBICIU B YCTHOHM U
MIMCbMEHHOW peun; ®* yMEHUe

KOHTPOJIUPOBAaTh  IpOLECC U

U3MEPSIOTCS OTPE3KHU U YTJIbl, YTO TAKOE
rpaayc u rpajaycHas Mepa yria, Kakou
yIoJI Ha3bIBAE€TCSI MPSIMBIM, TYIIBIM,
OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE

pe3yibTaT yqe6H0171 cepC€aArHa OTpE3Ka U GI/ICCGKTpI/Ica
MaTeMaTH4IeCKOi JCATCIIBHOCTH. yria, KaKkue yrJibl Ha3bIBalOTCA
K.: YMCHHC OpPraHnu30BbIBATH | CMCIKHBIMH U KAKUC BCPTHUKAJIbHBIMU,

yueOHOE€  COTPYJHUYECTBO U
COBMECTHYIO  JICSITEIBHOCTh  C

(dhopmynupoBaTh U 000CHOBHIBATH
YTBEP)KACHUS O CBOMCTBaX CMEKHBIX U




yYUTEIeM W CBEPCTHUKAMH:
OIPCACIIATh LCJIH, PACHPCACIIATH
GYHKIIMM ¥ POJIM  yYaCTHHKOB,
o011re croco0bl paboTHI.

P.: YMCHUC CaMOCTOATCIIBHO
IJIaHUPOBATH AJIbTCPHATUBHBIC
IIyTH JOCTHIKCHHUA ueneﬁ,

OCO3HAHHO BBIOMpATH HamboJee
a¢dexTuBHBIC CITOCOOBI pPEIICHUS
yu4eOHBIX W  IO3HABaTEIbHBIX
3aja4; YMEHHE CaMOCTOSITEIBHO
CTaBUTh IIeNIM, BLIOUpATh W
CO3/1aBaTh QITOPUTMBI TSt
pelieHus y4eOHBIX
MaTeMaTHYECKUX MPOOIIEM.

I1.: ymeHue ycTaHaBIMBaTh
MPUYUHHO-CJICICTBCHHBIC CBSI3H,
CTPOHUTBH JIOTUYECKOE
paccyxJeHHe, YMO3aKIIFOUCHHE
(MHIYKTUBHOE, JCTYKTUBHOC H T10
AHAJIOTMH) ¥ BBIBOJIBI; CO3/1aBaTh,
MIPUMEHSITHh U TPEOOPA30BHIBATH
3HaKOBO-CUMBOJIMYCCKUE
CpeACTBa, MOAEIH U CXEMBI IS
peleHus y4eOHbIX U
MO3HABATENIBHBIX 33/1a4.

BEPTHKAJIBHBIX yTJIOB; OOBICHSTD,
KaKue NMpsIMble Ha3bIBAIOTCS
HNEepIeHANKYIAPHBIMA; (GOPMYIUPOBAThH
1 000CHOBBIBATH YTBEPKJACHHE O
CBOMCTBE ABYX IPSMBIX,
NEePHEHANKYIAPHBIX K TPEThEH;
1300pakaTh U pacrio3HaBaTh yKa3aHHBIC
npocTeime GUrypsl Ha YepTexKax;
pemarp 3a1a4u, CBI3aHHBIE C 3TUMHU
NPOCTEHIIUMHU (PUTypaMH

I'naBa Il.
TpeyroapHuK
u

18

JI.:.  dopmupoBaHue
[EJIOCTHOTO MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILECTBEHHOM
MPAaKTUKH;,  KPEaTUBHOCTh
MBIIJICHHS], UHUITUATUBY,
HaXO/JYMBOCTh, aKTUBHOCTH TIPH
pELIeHUH T€OMETPHUECKUX 3aj1au.
K.: ymenue paboraTs B rpymie:
HaXO/UTh 00I1ee pelieHue U
paszperiatbh KOH(QIUKTHI HA OCHOBE
COIJIACOBaHUS MO3ULUH U yyeTa
WHTEPECOB; CIyIIATh MapTHEPA;
(dbopMyIMpOBaTH,
apryMEHTHPOBATh M OTCTANBATh
CBO€ MHEHUE

P.: ymeHue aieKBaTHO OLICHUBATh
MPAaBUIBHOCTD WM OIIMOOYHOCTh
BBITIOJTHEHUS y4eOHOM 3a/1a4u, ee
O00BEKTUBHYIO TPYJHOCTh U
COOCTBEHHBIC BO3MOXHOCTH €€
peleHus ; TOHUMaHUe CYIIHOCTH
AITOPUTMUYECKUX MPEIMTUCAHAN U
yMEHHE JIeiICTBOBAThH B
COOTBETCTBHUH C TPEIIOKEHHBIM
aJITOPUTMOM.

IlI.: ymeHune BuzeTh
MaTeMaTHYECKYIo 3a/1a4y B
KOHTEKCTE MPOOJIEMHON CUTYyalluu

OObscHATH, KaKas (pUrypa Ha3bIBaeTCs
TPEYTrOJIbHUKOM, YTO TaKOE BEPIIUHBI,
CTOPOHBI, YIJIbl U IEPUMETP
TPEYrOJIbHUKA, KAKOW TPEYTOJIbHUK
Ha3bIBA€TCsl paBHOOEIPEHHBIM U KaKO
PaBHOCTOPOHHUM, KaKU€ TPEYTOJIbHUKHU
HA3bIBAIOTCS PAaBHBIMU; N300pakaTh U
pacno3HaBaTh Ha YEpPTE)KaX TPEYroJb-
HUKH U UX DJIEMEHTHI; GOpPMYITHUPOBATH U
JI0Ka3bIBaTh TEOPEMBI O MPU3HAKAX
paBEHCTBA TPEYTOJIbHUKOB; OOBSICHSATD,
YTO HA3bIBAETCS NEPIECHAUKYIAPOM,
IIPOBEAEHHBIM U3 TAHHOM TOYKH K
JTaHHOU NpsIMOM; (POPMYJIHPOBATh U
JIOKA3bIBATh TEOPEMY O NEPIEHIUKYJIISPE
K TIPSIMOM; 00BSACHATH, KAKUE OTPE3KU
Ha3bIBAIOTCA MEIUAHON, OMCCEKTPUCOU U
BBICOTOM TPEYTOJIbHUKA;
dbopMynHpoBaTh | JAOKa3bIBATh
TEOpPEMBI O CBOMCTBaX paBHOOEIPEHHOIO
TPEYroJIbHUKA; peliaTh 3a1a4H,
CBSI3aHHBIE C IPU3HAKAMH PABEHCTBA
TPEYTrOJIbHUKOB U CBOMCTBAMU
PaBHOOEAPEHHOTO TPEYTOJIHHUKA;
(hopmMynupoBaTh OMpeneIeHNE
OKPYXXKHOCTH; OOBSICHSITD, UTO TAaKOE
LIEHTP, paInyC, XOpAa U JUameTp
OKPYXHOCTH; peliaTh MPOCTEUIIINe
3a/1aud Ha OCTpoeHue (IOCTPOEHUE yria,
PaBHOIO TaHHOMY, TIOCTPOEHUE




B JIPYTUX NUCLMIUIMHAX, B
OKpY>Karollel )KU3HH; YMEHUE
[TIOHUMATh U HUCIIOJIb30BATh
MaTeMaTHYECKHUE CPENICTBA
HarJIIIHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WLIIOCTPALINH,
MHTEpIpETALH, APTYMEHTALNH.

OMCCEKTPHUCHI yIiia, TOCTPOCHHE
NEPHEHAUKYIISAPHBIX IPSAMBIX,
MMOCTPOCHHUE CEPEANHBI OTPE3Ka) U Oosee
CJIOKHBIC 3a/1a4u, UCITOJIb3YOINUC
yKa3aHHBIC MTPOCTEHIIINE; COMOCTABIIATh
MOJTYYEHHBIN PE3YIbTAT C YCIIOBUEM
3aJja4i; aHAJIM3UPOBATH BO3MOKHBIC
cllydyau

I'maBa Ill. 13 JI.: ®opMHupOBaHHE YCTOMYUBOM DopMyIIHUpPOBATH ONPEICIICHUE

[MTapannensHb MOTHBAIUH K YUEHHUIO, napaIeNbHBIX TPSIMBIX; OOBSCHSTH C

€ NpsiMble YCTOMUMBOrO HHTEpECa K IIOMOIIbIO PUCYHKA, KAKUE YTIJIB,
W3YYEHHUIO HOBOTO, HABBIKU 00pa3oBaHHbIC NIPU MEPECEUCHUHN ABYX
paloThI 110 AJTOPUTMY; IPSIMBIX CEKYIEeH, Ha3bIBAIOTCS
CIOCOOHOCTH K SMOIIMOHATPHOMY | HAaKpECTIEeKAIIMMHU, KaKHe
BOCIIPUATHIO MaTEMATUYECKUX OJIHOCTOPOHHUMH U KaKue
00BEKTOB, 3a/1a4, PEUICHUH, COOTBETCTBEHHBIMU; (POPMYITUPOBATH U
paccyKIeHUI; yMEHHE ACHO, JI0Ka3bIBaTh TEOPEMBI, BEIPAXKAIOLIHE
TOYHO, TPAMOTHO H3JIaraTh CBOU NPHU3HAKU MAPAJUICTBHOCTH JIBYX
MBICJIM B YCTHOW M MMHCBbMEHHOM HPSIMBIX; OOBSICHATH, UTO TaKOE
peuu, MOHUMAaTh CMBICT AKCHOMBI TE€OMETPUHU U KaKH€ aKCHOMBI
MIOCTaBJIEHHOM 3aj1auH, y’K€ MCIOJIb30BAJIMCh PAHEE;
BBICTPAaNBAaTh apTyMEHTAIHIO, (hopMynHpOBaTh AKCHOMY TAPAIIIEITBHBIX
IPUBOAUTH IIPUMEPHI U IPSMBIX U BBIBOJUTH CIIEJCTBUS U3 HEE;
KOHTPIPUMEDHI. (dbopmynHupoBaTh
K.: opranuzoBsiBaTh 1 Y JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
IUTAHUPOBATh yueOHOe HapaJuICTbHBIX MPSMBIX,
COTPYHUYECTBO oOpaTHbIe TeOpeMaM O MPU3HAKaAX
P.: moHumanue CymHocTu HapayieIbHOCTH, CBA3aHHBIX C HAKPECT
AITOPUTMUYECKUX MPEINUCAHUN U | JIeXKAIUMHU, COOTBETCTBEHHBIMU U
YMEHHUE JIeHCTBOBATH B OJTHOCTOPOHHHMH YTJIAMH, B CBSI3H C STHM
COOTBETCTBHUH C MPEAJIOKEHHBIM OOBACHATD, YTO TAKOE YCIOBUE U
ATOPUTMOM; YMEHHUE 3aKJII0YEHUE TEOPEMBI, KaKas TeopemMa
IUTAHUPOBATh U OCYILECTBIISATh Ha3bIBaeTCsl OOPaTHOM MO OTHOIIEHUIO K
JeSITeTbHOCTD, HAPABJICHHYIO HA | IAHHOW Teopeme; OOBSICHATh, B UM
peleHue 3ajaau. 3aKJII0YAETCS] METOJ I0Ka3aTelbCTBa OT
Il.: ymeHue ycTaHaBIMBaThH MPOTUBHOTO: (POPMYIUPOBATH U
MPUYMHHO-CJIE/ICTBEHHBIE CBSA3H, | JIOKA3bIBATh TEOPEMBI 00 yIilax ¢ COOTBET-
CTPOHUTBH JIOTUIECKOE CTBEHHO TMapaJUICTbHBIMHI U
paccyxIeHue, yMO3aKJIIoUeHHe HepIeHANKYISIPHBIMA CTOPOHAMU;
(MHIYKTUBHOE, IEYKTUBHOE U 110 | IIPUBOIUTH ITPUMEPHI HCITOIB30BAHHS
aHAJIOTHH) U BBIBOJIbI; YMEHUE 9TOTr0 METO0/1a; pellaTh 33a4u Ha
CO311aBaTh, IPUMEHSTH U BBIUUCIICHHE, I0KA3aTeIbCTBO U
peoOpa3oBHIBATh 3HAKOBO- MIOCTPOEHHUE, CBA3aHHBIE C
CHUMBOJIMYECKHE CPEJICTBA, MOJIENTN | TTApaJUICTbHBIMU MPSIMBIMHU
Y CXEMBI JIJIS pelIeHUs] YUeOHbIX U
MO3HABATENIBHBIX 33/1a4.

I'naBa IV. 20 JL.: popmupoBanue DopMyIMpPOBaATh U 10Ka3bIBaTh TEOPEMY O

CooTHomieHn OTBETCTBEHHOTO OTHOIIICHUS K CyMMe€ YTJIOB TPEYTOJIbHHKA U €€

1 MEXTY YYEHHIO, TOTOBHOCTU U CJIEJICTBUE O BHEIIHEM yTJe

CTOPOHAMH U CIIOCOOHOCTH 00yYaronuxcs K TPEYroJIbHUKA; TPOBOJUTH

yriamu CaMOPa3BUTHUIO U KJIaCCU(PUKAIHIO TPEYTOJIBHUKOB IO

TPEYTOJIBHHUK caMo00pa30BaHHIO Ha OCHOBE yriam; GopMyIMpoBaTh U JOKa3bIBAThH

a MOTHBAIIUH K 00YUEHUIO U TEOPEMY O COOTHOLLIEHUSIX MEXKIY

MO3HaHUI0; *GOPMUPOBAHNE
L[EJIOCTHOTO MUPOBO33PEHHU,
COOTBETCTBYIOLIETO

CTOPOHAMH ¥ yTJIaMHU TPEYTrOJbHHUKA
(mpsimoe u oOpaTHOE YTBEpKJIECHHS) U
CIIEJICTBUSI U3 HEE, TEOPEMY O




COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ ¥ OOIIECTBEHHOM
MPAKTUKH;

K.: ymeTs HaXOIUThH B TEKCTE
nH(pOopMaIno, HEOOXOTUMYIO JJIS
pereHus 3a1a4, OpMHUPOBATH
HaBBIKH Y4EOHOTO
COTPY/IHUYECTBA

P.: caMOCTOSITETTHHO BBIICIISATH U
(hopMyIIMpOBaTh MMO3HABATEIHHYIO
1eJ1b, OOHAPYKUBATh U
¢dbopmynHupoBaTh y4eOHYIO
po0JIeMy, COCTaBIIATh IJIaH
BBITTOJIHEHUS pabOTHI

I1.: ymeTh ycTaHaBIHMBATH
MPUYMHHO-CJIC/ICTBEHHBIE CBS3H,

HEpaBEHCTBE TPEYTroJIbHUKA;
dbopMynHpoBaTh U IOKa3bIBATh
TEOPEMBI O CBOICTBAX MPSIMOYTOJIBHBIX
TPEYTrOJIHbHUKOB (MIPSIMOYTOIbHBII
TPEYTroJbHUK ¢ yriioM 30°, mpu3Haku
paBEHCTBA MPSIMOYTOIBHBIX
TPEYroJILHUKOB); (hOpMYIHUPOBATH
OTIPE/ICTICHHSI PACCTOSIHUS OT TOYKHU 10
IPSMOM, PACCTOSHUS MEXKIY Ma-
pajIeNbHBIMU MIPSMBIMU; PEIIATh 3a1a4U
Ha BBIYMCIICHHE, 10Ka3aTeIbCTBO U
MMOCTPOCHHE, CBSI3aHHBIC C COOTHOIICHHUS -
MU MEX1y CTOPOHAMH U yTJIaMu
TPEYTrOJLHUKA U PACCTOSTHUEM MEKTY
napasuieIbHBIMU MPSMBIMU, TIPU
HEO0OXOJMMOCTH MPOBOIUTH 11O XOIY
pelIeHUs JOTOIHUTENbHbIE TOCTPOCHUS,
COIOCTABIISITH MOJYYCHHBINA PE3yJIbTAT C
yCIOBHUEM 3aJ]ayH, B 337a4ax Ha
IIOCTPOEHUE HUCCIIEN0BATH BOZMOXKHbBIE
cly4au

IToBTOpEHHE.
Penrenue
3aJ1a4

JI.: popmMupoBaTH HABBIKK
aHaJlM3a U CAaMOKOHTPOIIS,
YCTOMYMBOW MOTHBALIMU K
3aKpEIICHUIO.

K.: ymeTs HaXOUTh B TEKCTE
nH(pOopMaIIHI0, HEOOXOTUMYIO JUIS
pemeHus 3a1a4, pOpMHPOBATH
HaBBIKU y4eOHOTO
COTPYIHHUYECTBA

P.: camocTosTENBEHO BBIIENATh U
(hopmynupoBaTh MO3HABATEIHHYIO
1eJ1b, OOHApYXHUBATh U
(dbopMynpoBaTh yueOHYIO
npobeMy, COCTaBIATh IJIaH
BBITIOJTHEHUS paOOThI

Il.: ymeTh ycTaHaBIMBAaThH
3aKOHOMEPHOCTH, OCYIIECTBIISATh
CpaBHEHME U KJIACCU(PHUKALMIO

Hroro
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KanennapHo-temaTu4eckoe mjiaHupoBaHue 7 Kjiace

No OCBOCHHE Hara
ypoka | Tema ypoka IPEAMETHBIX
ILIL 3HaHUM (0a30BbIE MOHATUS) 1o mr. Daxr
I'aasa |. HauyanabHble reoMerpuyeckue cBeaenns (114)
1 [Tpsmast 1 0Tpe30K Touka, mpsiMasi, OTPE30K, IPUHAIIICIKATH, 01.09
IPOBEUINBAHUE
2 Jlyd u yron [TonsiTrst my4ya, Havyala JIy4a, yria, ero 06.09
CTOPOHBI U BEPILINHBI, BHYTPEHHEH 1
BHEIIHEH 00J1acT HEPa3BEPHYTOIO YIia;
0003HaYeHMsI JTyda U yria.
3 CpaBHeHune oTpe3KoB U yrioB | [IoHATHS paBeHCTBAa T€OMETPUUYECKUX QUTYP, 08.09
CepelIMHbI OTPe3Ka, OMCCEKTPHCHI yIiia.
4 W3mepeHnue oTpe3KoB [TonsiTve JUIMHBI OTpE3Ka; CBOMCTBA JUIMH 13.09
OTPE3KOB; CIMHUIBI H3MEPEHHS U
WHCTPYMEHTHI JUISI U3MEPEHHS OTPE3KOB
5 Pewmenue 3amay 1o teme [TonsiTHE TUTMHBI OTPE3Ka; CBOMCTBA JJIUH 15.09
«3mMepeHne oTpe3KoB» OTPE3KOB; CAUHHIIBI N3MEPEHUS U
MHCTPYMEHTBHI JUISl H3MEPEHUS OTPE3KOB
6 W3mepenue yrios [TonsiTust rpajtyca u rpagyCHOM Mephl yIia; 20.09
CBOMCTBa IPaJyCHBIX MEp YIJIa; CBOHCTBO
M3MEPEHUSs YTIIOB; BUIBI YTIIOB; IIPUOOPHI IS
U3MEpEHHUS YTIIOB HA MECTHOCTH.
7 CMexHbIe U BEpPTUKAJIbHBIE [ToHSTHSI CMEXHBIX U BEPTUKAJIBHBIX YIJIOB, 22.09
YTJIBI UX CBOMCTBA C JOKA3aTeIbCTBAMH.
8 [lepnenaukynapusie npsimbie | [ToHATHE TepHIEHANKYISIPHBIX MPSMBIX; 27.09
CBOWCTBO MEPIIEHAUKYISIPHBIX MPSIMBIX C
JIOKA3aTeIbCTBOM.
9 Pemenue 3amau. [TogroroBka | IloHsATHs JTyda, Hadana qyda, yria, ero 29.09
K KOHTPOJIbHOM paboTe CTOPOHBI U BEPIINHBI, BHYTPEHHEH 1
BHEIIHEH 00JIacTH HEPa3BEPHYTOTO yIia,
CepeIMHbI OTpe3Ka, OMCCEKTPHUCHI yIa,
JUTMHBI OTPE3Ka, CMEKHBIX U BEPTHKAIBHBIX
YTJIOB, MEPIEHIUKYISPHBIX MPSAMBIX;
CBOWCTBA JUTHH OTPE3KOB, IPATYCHBIX MEP
yIi1a, U3MEepEeHHsl YIJI0B; CBOMCTBA CMEXHBIX
Y BEPTHUKAIBHBIX YTIIOB, IEPIICHANKYISIPHBIX
PSMBIX.
10 | KonTtpomnpHas padora Nel 04.10
11 | AHanu3 KOHTPOJIBHOM 06.10
paboThI
I'naBa Il. Tpeyroabuuxmu (184)
12 | TpeyroabHUKH IToHsITHS TPEYTOJIBHUKA U €TO DJIEMEHTOB, 11.10
PaBHBIX TPEYTOIHLHUKOB.
13 | IlepBeiii npu3Hak paBeHcTBa | [IOHATHS TeopeMbl U JOKa3aTeNbCTBA 13.10
TPEYTrOIHLHUKOB TEOpEeMBI; POPMYIUPOBKY H JJOKAa3aTEIhCTBO
NEpBOTO NMPH3HAKa PaBEHCTBA
TPEYTOJILHUKOB.
14 | Pemenue 3a1a4 Ha DopMyIMpPOBKA U JOKA3ATEIBCTBO IEPBOTO 18.10
IpUMEHEHHE TIEPBOTO NPHU3HAKA PAaBEHCTBA TPEYTOJIbHUKOB.
NpU3HAKa PaBEHCTBA
TPEYTrOJHLHIUKOB
15 | Menuansl, GMCCEKTPUCH U [TonsTHS IEPIIEHANUKYIISIPA K IPSIMOH, 20.10
BBICOTHI TPEYTOJIbHUKA MeJIMaHbl, OUCCEKTPUCHI M BHICOTHI




TPEYrojbHUKA; TEOPEMY O MEPHEHAUKYISIPE C
JIOKa3aTeJIbCTBOM.

16 | CgoiictBa paBHOOeaApeHHOTO | [lOHATHS paBHOOEIPEHHOTO U 25.10

TPEyroJbHUKa PaBHOCTOPOHHETO TPEYTOJbHUKOB; CBOMCTBA
PaBHOOEIPEHHOTO TPEYTOJIbHUKA C
JI0Ka3aTeIbCTBAMHU.

17 | Pewenue 3aaau o teme [TonsiTHst paBHOOEIPEHHOTO U 27.10
«PaBHOOEApEHHBII PaBHOCTOPOHHETO TPEYTOJIbHUKOB; CBOMCTBA
TPEYTOIbHUK) pPaBHOOEIPEHHOTO TPEYTOJIbHUKA C

JI0Ka3aTeIbCTBAMHU.

18 | Bropoii npu3Hak paBeHcTBa | BTOpoii mpusHak paBeHcTBa TpeyroasHukos ¢ | 08.11
TPEYroJbHUKOB JI0Ka3aTeIbCTBOM.

19 | Pemenue 3agau Ha Bropoii npusHak paBeHcTBa TpeyronbHukoB ¢ | 10.11
IPUMEHEHHE BTOPOIo JI0Ka3aTeIbCTBOM.

NpU3HAKa PAaBEHCTBA
TPEYroJbHUKOB

20 | Tperwmii mpU3HAK paBEeHCTBA Tperuil npU3HaK paBEHCTBA TPEYTOJIBLHUKOB C 15.11
TPEYroJbHUKOB JI0Ka3aTeIbCTBOM.

21 | Pemenue 3amad Ha IIpu3Haky paBeHCTBA TPEYTOJIBHUKOB 17.11
IPUMEHEHHE IPU3HAKOB
paBEHCTBA TPEYTOJIHHUKOB

22 | OKpyXHOCTb IToHsTHS OKPY)KHOCTHU U €€ 3JIEMEHTOB. 22.11

23 | [lpumepsl 3a1a49 Ha Jlyud, oTpe3ok, cepenrHa oTpe3Ka, 24.11
IIOCTPOCHHE OuccekTpuca yria, yroi

24 | Pemienue 3a1a4 Ha Jlyd, oTpe3ok, cepennHa oTpe3ka, 29.11
IIOCTPOCHHE OuccekTpuca yria, yroi

25 | Pemenue 3amad Ha dopmynupoBKa U JoKa3aTeabCTBO nmpu3Hakos | 01.12
IPUMEHEHHE IPU3HAKOB paBeHCTBA TPEYTOJIbHUKOB.
paBEHCTBA TPEYTOJIHHUKOB

26 | Pemenue 3anau dopmynupoBKa U JoKa3aTeabCTBO npusHakos | 06.12

PaBEHCTBA TPEYTOJIBHUKOB.

27 | Pemenue 3anau. [logroroBka | [IoHATHS TPEYTroNbHUKA U €TO DIIEMEHTOB, 08.12

K KOHTPOJIbHOM paboTe PaBHBIX TPEYTOJIbHUKOB, NEPIEHANUKYIISpa K
TPSIMO#, Me/IMaHBI, OUCCEKTPUCHI U BHICOTHI
TPEyroJibHUKa, paBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB,
OKPYKHOCTH H €€ 3JIEMEHTOB; TEOPEMY O
NepHeHINKYIIspe; CBOMCTBA
paBHOOEAPEHHOTO TPEYrOJbHUKA

28 | KonrponbHas padora Ne2 13.12

29 | AHamu3 KOHTPOJIBHOMN 15.12
paboThI

I'nasa I11. ITapanaeasHbie npsambie (134)

30 | [IpusHaku napamuienbHOCTH [TonsiTHS TapallIeNbHBIX MPSIMBIX, HAKPECT 20.12

TPSIMBIX JeKAIUX, OTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; (POPMYIUPOBKH U
JIOKa3aTeIbCTBA MIPU3HAKOB MMApaJUICTHHOCTH
JIBYX NPSIMBIX

31 | [Ipu3HaKu mapayuieTbHOCTH [TonsiTHs MapallIeNbHBIX MPSIMBIX, HAKPECT 22.12

IPSMBIX JeKaInX, OTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; (POPMYITHPOBKH U
JI0Ka3aTeIbCTBA MPU3HAKOB MapalieIbHOCTH
JIBYX MPSIMBIX
32 | [IpakTuueckue cnocoObl IToHsITHS TapallIeNIbHBIX MPSIMBIX, HAKPECT 27.12

MOCTPOCHUS NapaJlJICTIbHBIX

JIC)KAIUX, OTHOCTOPOHHUX U




MPSIMBIX

COOTBETCTBEHHBIX YIJIOB; (POPMYIUPOBKHU U
JIOKa3aTesIbCTBA MPU3HAKOB MMApaLIebHOCTH
JIBYX IPSIMBIX

33 | Pemenne 3ama4 1o Teme [TonsTHS MTapaIeTbHBIX MPSMBIX, HAKPECT 29.12
"[Ipu3Haky napajwieIbHOCTH | JIKAIUX, OJJHOCTOPOHHUX U
npsAMbIX" COOTBETCTBEHHBIX YIJIOB; (POPMYIUPOBKH U
JI0Ka3aTeIbCTBA MPU3HAKOB MMapaJUIEIHLHOCTH
JIBYX NPSIMBIX
34 | Akcnoma nmapanienbHbIX [ToHsATHE aKCHOMBI; aKCHOMY TapaiebHBIX
IPSMBIX IpPSIMBIX U €€ CIEACTBUS.
35 | CoiicTBa napasuienbHbIX [ToHsATHS MapajuIeIbHBIX IPSIMBIX, HAKPECT
HPSMBIX JeKaIlnX, OJTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; (POPMYIUPOBKH U
JI0Ka3aTeIbCTBAa CBOWCTB MapalieIbHbIX
IPSIMBIX
36 | CoiicTBa napasuienbHbIX [ToHsATHS MapajuieabHBIX IPSAMBIX, HAKPECT
IPSIMBIX JeKAINX, OTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; (POPMYIUPOBKH U
JI0Ka3aTeIbCTBAa CBOWCTB MapaJlIeIbHBIX
PSIMBIX
37 | Pemenue 3a1a4 mo teme [ToHsATHS MapauIeIbHBIX TPSIMBIX, HAKPECT
"[TapannensHble IpsiMbie” JIeXkKaIMX, OJTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; IPU3HAKU U
CBOWCTBA MapaJuIeIbHbIX IPSIMBIX
38 | Pemenue 3amau mo teme [ToHsATHS MTapauIeTbHBIX TPSIMBIX, HAKPECT
"IlapannenbHble IpsMble JeKaInX, OJTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; IPU3HAKU U
CBOWCTBA MapaJuIeIbHbBIX IPSIMbIX
39 | Pemenue 3amau [ToHsATHS MTapauIeIbHBIX TPSIMBIX, HAKPECT
JeKaIlnX, OJTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; IPU3HAKH U
CBOWCTBA MapaJuIeIbHbBIX MPSIMbIX
40 | Pemenue 3amau. [TonroroBka | [loHATHS mapaienbHBIX MPSIMBIX, HAKPECT
K KOHTPOJIbHOM paboTe JeKallnX, OJTHOCTOPOHHUX U
COOTBETCTBEHHBIX YIJIOB; IPU3HAKH U
CBOWCTBA MapaJuIeIbHbBIX MPSIMbIX
41 | KontponbHas pabota Ne3
42 | AHanu3 KOHTPOJIbHOU
paboThl
I'naBa IV. CooTHOIIEHHMSI MeKAY CTOPOHAMH M YIJIaMHU TpeyroJbHuKa (194)
43 | Cymma yriioB TpeyroipHUKa | TeopeMmy o cymMMe yTiioB TPEyroJbHHKa C
JIOKa3aTeJIbCTBOM, €€ CIIe/ICTBUS
44 | Cymma yrioB TpeyroibHuKa. | [IOHATHS OCTPOYTOIBEHOTO, IPSIMOYTOJIBHOTO
Pemienue 3anau U TYTOYTOJIBHOT'O TPEYroJIbHUKOB; TEOPEMY O
CYMME YTJIOB TPEYTOJIbHUKA, €€ CIEACTBHSL.
45 | COOTHOILIEHUS MEXKIY TeopeMy 0 COOTHOILIEHHUAX MEX1Yy CTOPOHAMHU
CTOpPOHAMH U YIIIaMH U YTJIaMH TPEYTOJIbHUKA C J0Ka3aTeIbCTBOM.
TPEYroJbHUKA
46 | COOTHOIIICHHS MEXKITY CrnencTBus TEOPEMBI O COOTHOIIIEHUSX MEXKITY
CTOpPOHAMH U YIJIaMH CTOpPOHAMH U YIJIaMH TPEYTOJIbHUKA C
TPEYroJbHUKA JIOKa3aTeIbCTBAMH.
47 | HepaBeHcTBO TpeyroipHuKa | Teopema o HEpaBEHCTBE TPEYTrOJbHUKA C
JI0Ka3aTeIbCTBOM.
48 | Pemenue 3amau. [TonrotoBka | Teopema o cymMMe yIIIOB TPEYTOJIBHUKA U €€

K KOHTPOJIbHOM paboTe

CJICACTBUSA, TCOPEMA O COOTHOIMICHUAX MCKAY




CTOPOHAMH U YIJIaMU TPEYTOJIbHHUKA; TeOpemMa
0 HEPaBEHCTBE TPEYrOJbHHUKA.

49 | KontpossHas padota Ne 4 Teopema 0 cyMMe yIjioB TPEYroJbHUKA U €€
CJIEZICTBUS; TEOPEMA O COOTHOIIECHUSIX MEXIY
CTOpPOHAMH U YIJIaMH TPEYTOJIbHUKA

50 | Araynu3 omuboK Teopema 0 cymMme YIJIOB TPEYrOJIbHUKA U €€
KOHTPOJILHOM paboTHI. CJICZICTBHUS; TEOPEMA O COOTHOIICHUSIX MEXTY
PaboTa Hax ommOKkamu. CTOPOHAMH U YIJIaMH TPEyTOJIbHUKA; TeOpeMa

0 HEPaBEHCTBE TPEYTOJILHUKA.

51 | [IpsimoyroabHbIE CBoiicTBa IPSMOYTOJIbHBIX TPEYTOJIbHUKOB C
TPEYrOoJbHUKU U HEKOTOPhIE | JOKa3aTeIbCTBAMHU
UX CBOICTBA.

52 | Pemenue 3ama4 Ha [Tpu3HaK MPSIMOYTOJIBHOTO TPEYTONIbHUKA U
IIPUMEHEHHE CBOUCTB CBOWMCTBO Me/IMaHbl IPSIMOYTOJIBHOTO
IPSMOYTOJIBHOTO TPEYroJIbHUKA C JOKAa3aTeIbCTBAMHU.
TPEyrojbHUKa

53 | [IpusHaku paBeHCTBA [Tpu3HaKK paBeHCTBA MPSMOYTOIBHBIX
IPSMOYTOJIBHBIX TPEYTOJbHUKOB C J10Ka3aTEJIbCTBAMH.
TPEYrOJbHUKOB

54 | [IpsiMoyroabHbII CBoiicTBa NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;
TpeyrojipHUK. Pemenne 3aqay | mpu3HaK MpsIMOYTOJIBHOTO TPEYTOJIbHUKA;

CBOWMCTBO Me/IMaHbl IPSIMOYTOJIBHOTO
TPEYroJIbHUKA; IPU3HAKU PAaBEHCTBA
IPSIMOYTOJIbHBIX TPEYrOJIbHHUKOB.

55 | PaccTosiHUE OT TOUKH J10 [ToHsiTHie HaKJIOHHOM, IPOBEICHHOMN U3
npsMoil. PaccrosiHue Mexay | TOUKH, He JieXalleld Ha JaHHOM MpsIMOH, K
napajuieIbHBIMA TPSMBIMA 9TOH MPSIMOH, PACCTOSTHHE OT TOYKH 10

HPSMOM, pacCTOSHUE MEX1Y MapasuieIbHbIMU
PSIMBIMH; CBOMCTBA MAPAJUICTBHBIX MPSIMBIX

56 | [loctpoenue TpeyroibHUKa [Tpu3Haku paBeHCTBa TPEYTOJILHUKOB,

10 TPEM DJIEMEHTaM MPOCTEUIIINE IOCTPOCHHUS C TIOMOIIIBIO
LUPKYJIS U IMHEHKH

57 | [loctpoenue TpeyroapHUKa [Tpu3Haku paBeHCTBa TPEYTOJILHUKOB,

10 TPEM DJIEMEHTaM MPOCTEUIIINE IOCTPOCHHUS C TIOMOIIIBIO
LUPKYJIS U IMHEHKH

58 | [loctpoenue TpeyroapHUKa [Tpu3HaKkK paBeHCTBA TPEYTOJILHUKOB,

IO TPEM DJIEMEHTaM. IPOCTENIINE TOCTPOSHHUS C TOMOIIBIO
Pemienue 3amau ITUPKYIIS U JIMHEHKU

59 | CooTHOMIEHUS MEXIY CBoiicTBa MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;
CTOpPOHAMH U YTIIaMH MPU3HAK MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TpeyrojipHuka. Pemenue CBOMCTBO Me/IMaHbl IPSIMOYTOJILHOTO
3a1a4 TPEYroJIbHUKA; TIPU3HAKU PAaBEHCTBA

HPSAMOYTOJIbHBIX TPEYrOJIbHUKOB.
ITocTpoeHne TpeyroJbHUKOB

60 | Pemenue 3anau. [logroroBka | CBoiicTBa NpSMOYTOJIbHBIX TPEYTOJIbHUKOB;

K KOHTPOJIBHOH padoTe MPU3HAK MPSIMOYTOJIBHOTO TPEYTOJILHUKA;
CBOWCTBO Me/IMaHbl MPSIMOYTOJILHOTO
TPEYToJIbHUKA; TIPU3HAKU PAaBEHCTBA
IPSAMOYTOJIbHBIX TPEYrOJIbHUKOB.
ITocTpoeHne TpeyroJbHUKOB

61 | KonrpomnbHas pabora Ne 5

62 | AHamu3 KOHTPOJIBHOM
paboThI

IHoBTOpenue. Pemenue 3axau (94)
63 | [loBTOpeHmE Mo TeMe Teopernueckre OCHOBBI H3YYCHHON TEMBI.




"HauanbHble
reoMeTpuuecKre ceeaeHus"
"[TapannenpHble IpsiMbIe”

[Ipr3Haku u CBOMCTBA MapajieIbHbIX
HNPAMBIX.

64 | [loBTOpeHME MO TeMe
"IIpu3Haku paBeHCTBa
TPEYroJIbHUKOB.
PaBHOOeApeHHBII
TPEYroJbHUK"

DopMyIHPOBKU U JOKa3aTeNbCTBA IPU3HAKOB
paBEHCTBA TPEYTOJILHUKOB; CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIbHUKOB.

65 | [loBTOpeHue mo Teme
"COOTHOILIEHUSI MEKTY
CTOpPOHAMHU U yriaMu
TpeyrojbHUKA"

Teopema 0 cyMMe yIiioB TPEYroJIbHUKA U €€
CJIEJICTBUSL; TEOPEMA O COOTHOLICHUSX MEXKIY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA; TEOpEMA
0 HEPaBEHCTBE TPEYrOJbHUKA

66 | [ToBTOopeHue mmo Teme
"3aaun Ha MOCTPOEHUE

IIpocreiimne 3ana4u 1o Teme

67 | UtoroBast KOHTpOJIbHAS

OcCHOBHBbIE TIOHATHS TEOMETPUH 7 Ki1acca

pabora
68 | AHamu3 KOHTPOJIBHOM
paboThI
TemaTnuyeckoe NJaHMPOBaHHUE
8 kaacc
HaumenoBanu [Konunuec YHuBepcanbHbIC OcHOBHBIE BUJIBI JEATEILHOCTH
€ pazzaena TBO yueOHbIE JeHCTBHS 00y4armuxcs
4acoB YY)
[ToBTOpEeHUE 2
I'maBa V. 14 JI.:  ®opmupoBanue yctoiuuBoi | OOBSICHATDH, UTO TAKOE JIOMaHasl,
UYeTtsipéxyron MOTHUBALINH K YYEHHIO, | MHOTOYT'OJIbHUK, €T0 BEPIIUHBI,

BbHUKHU

IMO3HAaBAaTCJIbHOI0 MHTEPECA, YMCHUC

CMCKHBIC CTOPOHBI, JHUArOHAJIH,

SCHO, TOYHO, TPAaMOTHO W3Jarath | MU300paXkaTh M pacro3HaBaTh

CBOM  MBICIM B  YCTHOH W | MHOTOYTOJIbHUKH Ha YepTexax;
MACEMEHHOMN peun; © YMCHUC II0Ka3bIBaTh 3JICMECHTHBI
KOHTPOJIMPOBATH npoiiecc U | MHOTOYT'OJIbHUKA, €ro BHYTPEHHIOIO U
pe3ynbTar yueOHOM | BHEIIHIOI 00s1acTu; (GopMyaupoBaTh
MaTeMaTHYeCKOM NesTeTbHOCTH. olpesiesieH!e BBITYKJIOTO MHOIO-

K.: yMeHUe OpraHU30BBIBATH | YTOJIBHUKA; U300pakaTh U paclio3HABATH
ydeOHOe COTPY/AHUYECTBO U | BBIIIYKJIbIE U HEBBIIYKJIbIE

COBMECTHYIO eI TENIbHOCTD C | MHOTOYTOJIbHUKH; (hOPMYIUPOBATH U
yUUTEIeM U CBEpCTHHKAMHM: | T0Ka3bIBaTh YTBEP)KJIEHUS O CyMMe
OIPCACIIATh nejiu, pacnpeacidaThb | YIJIOB BBIITYKJIIOTO MHOI'OYTrOJIbHUKA U
(GYyHKIMH W PONM  YYACTHUKOB, | CYMME €rO BHEIIHUX YIJIOB; OOBSICHATS,
oOmiue crnocoObl paboThlI. KaKue CTOPOHBI (BEPILHHBI)

P.:  ymeHnue CaMOCTOSITENIBHO | YEThIPEXYTOJIbHUKA HA3bIBAIOTCS

TUTAHUPOBATh ANBTEPHATHBHBIE MTyTH
JNOCTUKEHUS  LleJiel,  OCO3HaHHO
BbIOMpaTh Haubosnee 3¢pdeKTHUBHBIE
CIOCOOBI  pElIeHUsT y4eOHBIX U
MO3HABATENbHBIX ~ 33/a4; yMEHHE
CaMOCTOSITENIbHO ~ CTAaBUTh  LEJIH,
BBIOMpATh U CO3/1aBaTh aJTOPUTMBbI
ISt pereHus y4eOHBIX
MaTeMaTUYECKUX MPOOIIEM.

I1.: ymeHue ycTaHaBIMBaTh
IPUYMHHO-CJIE/ICTBEHHBIE CBA3H,

MTPOTUBOIIOJIOKHBIMH; (POPMYITUPOBATH
OTIpeIeNIeHHsI TTapaiesiorpamma,
Tparnenuy, paBHOOSAPEHHON U
MPSIMOYTOJIBHON Tparnenui, mpsMOyroib-
HHKa, poM0Oa, KBajpaTa; u300paxarh 1
pacro3HaBaTh 3TU YETHIPEXYTOJIbHUKY;
(hopMyJIIpPOBaTh U JOKA3BIBATH YTBEPK-
JeHusl 00 UX CBOWCTBAX M MPHU3HAKAX;
pemars 3aJaun Ha BBIYHCIICHUE,
JI0Ka3aTeNbCTBO M MTOCTPOCHUE,
CBSI3aHHBIE C ATUMH BUJIaMU




CTPOMTH JIOTHYECKOE PacCyXIEHUE,
YMO3aKJItI0ueHHuEe (MHIYKTUBHOE,
JeTyKTUBHOE U 10 aHAJIOTHH) U
BBIBOJIbI; CO3/1aBaTh, MPUMEHSThH U
peoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA, MOJIEIH U
CXEMBI JIJIS peleHus y4eOHbIX U
MMO3HABATEJIbHBIX 3a]1a4

YeThIPEXYTOJIbHUKOB; OOBACHATh, KaKHe
JIBE TOYKU HA3BIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEIIHO MPSIMOM (TOYKH), B KAKOM
ciryyae urypa HazbIBaeTcs
CUMMETPUYHOMN

OTHOCUTEIILHO MPSIMOM (TOYKHU) U YTO
Takoe OCh (LICHTP) CUMMETPHUH (DUTYPHI;
MIPUBOJIUTH IPUMEPHI HUTYD,
o0Jagaronx oceBor (IEHTPATBHOMN)
CUMMETpHEH, a TAKXKE IIPUMEPHI OCEBOU U
LHEHTPAJIbHOW CUMMETPUI B OKPY’KarOIEH
Hac 00CTaHOBKe

I'maBa VI. 14 JI.:  dopmupoBanue neaoctHoro | OOBACHATH, KaK MIPOU3BOJIUTCS
[Tnomans MHPOBO33PEHHUsI, COOTBETCTBYIOLErO | U3MEPEHUE IIIOIIAEH
COBPEMEHHOMY YPOBHIO Pa3BUTHS MHOTOYTOJIbHUKOB, KaK1e
HAYK{ ¥ OOIIECTBEHHOM MPAKTUKH; MHOT'OYTI'OJIbHUKH Ha3bIBAKOTCS
KpEaTUBHOCTb MBIIIIJICHHUS, PAaBHOBEIIUKUMU U KaKue
WHUIMATUBY, HAXOJYUBOCTb, PaBHOCOCTaBJICHHBIMH; (OPMYITHPOBATH
AKTUBHOCTb MPU PEUICHUH OCHOBHBIE CBOMCTBA IUIOLIAACH U
reOMEeTPUUYECKUX 3ajau. BBIBOJIUTH C MX MTOMOUIBIO (POPMYITBI
K.: ymenue pabortaTh B rpymre: IIOLIAAeH MPAMOYTOIbHUKA,
HAXOJUTh 00IIee peleHne u napajijienorpamMmma, TpeyrojbHUKa,
pazpemiats KOHQIUKTHI HA OCHOBE Tpaneuuu; GOpMyIUpOBaTh U JOKA3bIBAThH
COIJIaCOBaHUs NO3ULMI U yueTa TeopemMy 00 OTHOIICHHUH TUTONIAIeH
WHTEPECOB; CIyIIATh MapTHEPA,; TPEYroJbHUKOB, UMEIOLTUX 10 PABHOMY
(bopMyIHpOBaThH, APTYMEHTUPOBATh | YIIIy; (DOPMYIHPOBATH U TI0Ka3bIBATH
1 OTCTauBaTh CBOE MHEHHUE teopemy [ludaropa u obpaTtHyto eii;
P.: ymeHue afiekBaTHO OLIEHUBATh BbIBOIUTH (hopmyiny ['epona st
MPaBHJIBHOCTH WU OLTHOOYHOCTh IUIOLIAN TPEYrOJIbHHUKA; penaTh 3a/1auu
BBITNIOJTHEHUS Y4eOHOIl 3a1aun, ee Ha BBIYMCIIEHUE U J0Ka3aTeNbCTBO,
O00BEKTUBHYIO TPYJHOCTb U CBSI3aHHBIE C POPMYIIAMH IUIOIIAJCH U
coOCTBEHHBIE BO3MOKHOCTH €€ teopemoit [Tudaropa.
peleHysl; TOHUMaHUe CYIHOCTH
AITOPUTMUYECKUX MPEIMTUCAHAN U
YMEHHE JIEUCTBOBATH B
COOTBETCTBHUH C MPEATIOKEHHBIM
AJITOPUTMOM.
IL.: ymeHue BUAETH
MaTeMaTHYEeCKyIo 3a/1auy B
KOHTEKCTE IPOoOJIEMHON CUTYyalluu B
JOPYTUX AUCUUIUIMHAX, B
OKpY>Karollen )KU3HH; YMEHUE
MIOHUMATh U UCIIOJIb30BaTh
MaTeMaTHYeCKHEe CpPesICTBa
HarJsIIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI U Jp.) JJIS WITIOCTpAIuH,
WHTEPIPETAINH, APTyMEHTAIUH.
I'nasa VII. 19 JI.: ®opMupoBaHKE YCTOMYHBOU OOBICHATH MOHATHE
[TonoGHBIE MOTHBAIMH K YUEHHIO, YCTOHUMBOrO | MPOMOPIHMOHAIBLHOCTH OTPE3KOB; (hop-
TPEYrOJIbHUK MHTEpeca K U3Y4EeHUIO HOBOTO, MYJIMPOBAThH ONpEAeIeHHUs MOA00HBIX
u HABBIKH Pa0OTHI IO AITOPUTMY; TPEYroJIbHUKOB U KO3 PUIIMEeHTa

CIOCOOHOCTH K AMOLIMOHAIEHOMY
BOCIIPUATHIO MaTEMAaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHH,
paccyXJIeHMi; yMEHHUE SCHO, TOYHO,
IpPaMOTHO M3J1araTh CBOM MBICIIH B

noa00ust; GopMyIUpPOBATh U JOKA3HIBATh
TEOPEMBI: 00 OTHOIICHUH TIJIOMIAACH
MTOJIOOHBIX TPEYTOJIBHUKOB, O TIPU3HAKAX
MO00HUsI TPEYTOJIbHUKOB, O CpeHEH
JVUHUH TPEYTOIBHUKA, O IEPECCUCHUH




YCTHOW U MMCbMEHHOM peuH,
MIOHUMATh CMBICII IIOCTABIEHHON
3aJ1a4M, BEICTPAauBaTh
apryMeHTaluIo, IPUBOIUTh
IIPUMEPBI U KOHTPIIPUMEDHI.

K.: opranuzoBbIBaTh U IJIaHUPOBATh
yueOHOe COTPYIHUYECTBO

P.: noHnManue cymHocTu
QITOPUTMHUYECKUX NIPEIIUCAHUN U
YMEHHE JICCTBOBATH B
COOTBETCTBHUH C ITPEIIOKEHHBIM
QJITOPUTMOM; YMEHHE IJIAHUPOBATh
U OCYILECTBIIATH AEATEIbHOCTb,
HaIPaBJIEHHYIO HA pPEIlIEHUE 3a/au.
Il.: ymeHue ycraHaBiIuBaTh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3H,
CTPOMTH JIOTHYECKOE PACCYKIEHUE,
yMO3aK/Ir4eHue (MHAYKTUBHOE,
JIeTyKTUBHOE U 110 aHAJIOTHH) U
BBIBOJIbI; YMEHUE CO3/1aBaTh,
IPUMEHSATH U IPeoOPa30BbIBATH
3HAKOBO-CUMBOJINYECKUE CPECTBA,
MOJIETIN U CXEMBI JUIs PEILICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4.

MeJIMaH TPEYroJbHUKA, O MPO-
MOPLHUOHAIBHBIX OTPE3Kax B
MPSMOYTOJILHOM TPEYTOJIbHHKE;
00BACHATH, YTO TAKOE METO OJOOUS B
3aJla4ax Ha MOCTPOCHHE, U MIPUBOIUTH
MPUMEPHI PUMEHEHUS 3TOTO METO/Ia;
00BACHSITDH, KaK MOXXHO MCIT0JIb30BaTh
CBOICTBA NOJ00HBIX TPEYTOJbHUKOB B
U3MEPHUTEIbHBIX paboTaX Ha MECTHOCTH;
O0OBSACHATDH, KAK BBECTH IIOHATHE I10I00US
JUTS TIPOU3BOJIBHBIX (PHUTYD;
(hopMynupoBaTh ONPEACICHUS U
WUTFOCTPHUPOBATH IMOHATHS CHHYCA,
KOCHHYyCA U TAaHT€HCa OCTPOTO yria
IPSIMOYTOJILHOTO TPEYTrOJIbHUKA;
BBIBOJIUTH OCHOBHOE TPUTOHOME-
TPUYECKOC TOXKIACCTBO U 3HAUCHHS
CUHYyCa, KOCHHYCa U TaHTeHCa ISl YTJIOB
30°, 45°, 60°; pemarp 3a1a4uu, CBI3aHHbIC
¢ mogo0ueM TPEyroabHUKOB, s
BBIYMCIICHUS 3HAYECHHI
TPUTOHOMETPUICCKUX (YHKITHI
UCII0JIb30BAaTh KOMITbIOTEPHBIE
POTPAMMBI.

I'masa VIII.
OKpy>KHOCTb

15

JI.: popmMupoBaHuE OTBETCTBEHHOI'O
OTHOIICHHS K YUYCHHIO, TOTOBHOCTH U
CHOCOOHOCTH 00YyYaroImMXCs K
CaMOpPa3BUTHUIO U CaAMOOOPA30BaHUIO
Ha OCHOBE MOTHBAIMU K 00yUCHHIO
Y TIO3HaHMIO; *(POPMUPOBAHUE
L[EJIOCTHOTO MUPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U
0O0II1eCTBEHHON MPAKTUKH;

K.: ymeTs HaXoIUTh B TEKCTE
nH(popMaLnio, HeOOXOJUMYIO JUIS
pereHus 3a1a4, opMHpPOBAThH
HaBBIKH YUY€OHOTO COTPYTHUYECTBA
P.: camocTosTENBHO BBIIENATh U
(hopmMynupoBaTh MO3HABATEIHHYIO
1eJ1b, OOHApYXHUBATh U
(dbopMynpoBath yueOHYO
npobaeMy, COCTaBIIATh IJIaH
BBITIOJTHEHUS paOOThI

Il.: ymeTh ycTaHaBIMBaTh
MIPUYMHHO-CJICICTBEHHBIE CBS3H,

HccnenoBaTh B3aMMHOE PacIioyIOKEHHE
IPSIMOM U OKPYKHOCTH; (DOPMYITHPOBATH
olpesiesieHue KacaTelbHON K OKPYK-
HOCTH; (OPMYIUPOBATh U JOKA3HIBATH
TEOPEMBI: O CBOMCTBE KacaTeabHOMU, O
MIpU3HAKe KacaTeabHOH, 00 oTpe3kax
KacaTeJIbHBIX, IPOBEAEHHBIX U3 OJJHOM
TOYKH; (POPMYITHUPOBATH TIOHSATHS
LIEHTPAJILHOTO yIJla U I'PaJyCHON Mephl
IYTH OKPYKHOCTH; ()OPMYIIHPOBATH U
JI0Ka3bIBaTh TEOPEMBI: O BHIUCAHHOM
yTrie, O MIPOU3BEIEHUH OTPE3KOB
nepeceKarouuxcs Xopa;
(GbopMyIUpPOBATh U JIOKA3BIBATh TEOPEMBI,
CBSI3aHHBIE C 3aMeYaTeJIbHBIMH TOUKaMH
TPEYTrolIbHHUKA: O OMCCEKTpUCE yIila H,
KaK ClIeJICTBUE, O IepeCceUeHUH
OUCCEKTPUC TPEYrOJIbHUKA; O
CepeIMHHOM MEPIEHANKYIISPE K OTPE3KY
U, KaK CJIEJICTBHE, O TIEPECEUCHUN
CepeIMHHBIX MEePIEHIUKYISIPOB K
CTOPOHAM TPEYTOJIbHHUKA; O TePECEICHUH
BBICOT TPEYTOJIbHHKA; (POPMYITHUPOBATH
ONpeJIeTIeHUsI OKPYKHOCTEH, BIMCAHHOM B
MHOTOYT'OJIbHUK U OIMCAaHHOW OKOJIO
MHOTOYTOJIbHUKA; HOPMYITUPOBATH H
JI0Ka3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOI B TPEYTOJIbHUK; 00
OKPYKHOCTH, OITUCAHHOH OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
OMHUCAHHOTO YETHIPEXYTOJIBHUKA; O
CBOWCTBE YIJI0B BOUCAHHOIO




YeThIPEXYroJIbHUKA; PelIaTh 3aa4u Ha
BBIYUCIICHHE, I0KA3aTeIbCTBO U
MOCTPOCHUE, CBSI3aHHBIE C
OKPY>KHOCTBIO, BIMCAHHBIMU U
ONMCAHHBIMU TPEYTOJIbHUKAMH U
YeThIPEXYTOJIbHUKAMU;, UCCIIEA0BATh
CBOICTBa KOH(UTYpaIHii, CBI3aHHBIX C
OKPYXHOCTbIO, C TOMOILIbIO
KOMITBIOTEPHBIX MTPOrpaMMm

IToBTOpEeHUE
. Pemenne
3a7a4

JL.: hopMupOBaTh HABBIKK aHAIIN3A U

CaMOKOHTPOJIS, YCTOMYMBOM
MOTHBALIMH K 3aKPETICHUIO.

K.: ymeTs HaxXoauTh B TEKCTE
nH(pOpMAaIIHI0, HEOOXOTUMYIO JUIS
pelienus 3aaad, GopMHUpOBAThH
HaBBIKH Y4E€OHOTO COTPYIHUYECTBA
P.: caMoCTOSTENbHO BBIACIATD U
(hopMyJIIpPOBATh IMO3HABATEIHHYIO
1eJb, 0OHAPYKUBATh U
(bopmMynHpoBaTh y4eOHYIO
npo0sieMy, COCTaBIIATH IJIaH
BBITIOJTHEHUS paOOThI

Il.: ymeTh ycTaHaBIUBaTh
3aKOHOMEPHOCTH, OCYIIECTBIISATh
CpaBHEHHE U KJIaCCU(PHUKAIUIO

Hrtoro
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KasiennapHo-temaTtudeckoe miiaHupoBanue 8 kiaace

Ne OCBOCHHE JlaTa
ypoka | Tema ypoka MPEeIMETHBIX - ®
.11 3HaHUM (6a30BbIE MOHSATHUS) O I aKt
IMoBTOpenue (24)
1 CMexHbIE U BepTUKAJIbHbIE
YIJIbl M UX CBOMCTBA.
2 [Tpu3naku paBeHCTBa
TPEYrOJbHUKOB.
I'naBa V. Yerbipéxyronbuuku (144)
3 MHoroyroibHuK. Beinykiiblid | MHOTOYroabHUK, BBITTYKJIBIH
MHOTOYTOJIbHUK MHOTOYTOJIbHUK, YeTHIPEXYTOJIbHUK.
4 MHOroyronbHUK, BBITYKJIBIA
YeThlpexyroJbHUK 4 ’ e
MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK.
5 [Tapamnenorpamm [Tapannenorpamm u ero CBOMCTBA.
6 ITapannensorpamm [Tpu3Haku napajienorpamMmma.
7 [Tapannenorpamm u ero cBoiicta. [Ipu3znaku
IIpu3Haku napajuienorpamma
napajuieJorpaMma.
8 [Tapannenorpamm u ero cBoiicta. [Ipu3znaku
[Tpu3naku napasienorpamMma
napajuieJorpaMma.
9 Tpaners Tpameuus u e€ SJ€MEHTHI, MPSIMOYTOJbHAs
P Tparnenys, paBHOOEIpEeHHAas! Tpareusl.
10 Tpaners Tpameuus u e€ 3IEMEHTHI, MPSIMOYTOJIbHAS
P Tparnenys, paBHOOEIpEeHHAas! Tpareusl.
11 | [IpsMOyroJabHUK [TpsIMOYTONBHUK U €T0 CBOMCTBA.
12 | Pom06. KBaagpar. Pom0, ero croiicTBa u mpu3Haku. KBanpar,
€ro CBOWCTBA U MPU3HAKH.
13 | Pom06. KBaagpar. MPSIMOYTOJIBHUK, POMO, KBaiparT.
14 | OceBas u neHTpagbHas OceBas u IIEHTpalIbHAss CHMMETPHH.
cuMMerpus. Pemmenne 3amau
15 | Pemenue 3agau no teme YeTsIpEXYroJbHUKU
«HeTpIpexyroJbHUKN
16 | KonrponbHas pabora Ne 1 YeTbIpEXyroIbHUKH
I'nasa VI. [lnomanp (144)
17 | [lonsiTHe TIOMIATH N3mepenne miomaaeid MHOrOyTrOJbHUKOB,
MHOTOYTOJIbHUKA cBoiicTBa momaaei. @opmyna miomau
KBaJipaTa.
18 | [Inmomaap npssmMoyronpHuKa. | [lnomans mpsiMOyronbHUKA.
19 | [Mnomanp mapamenorpamma. | [lnomiaas napamienorpaMma
20 | [Imomans mapamnenorpamMma. | [Tnomane TpeyroiabHHUKA.
21 | Ilmomans TpeyroibHUKA. OTHoIIIEHUE TTOMIAJEH TPEYTrOIbHUKOB,
MMEOIINX 110 PABHOMY YTITY.
22 | Ilnomans TpeyroibHUKA. [Tnomane Tpamneuuu.
23 [Tnomane Tpamenuy. [Tnomanu duryp.
24 [Tnomasne Tpanenuu. [Tnomanu duryp.
25 | Teopema IIudaropa. Teopema IIudaropa.
26 | Teopema ITudaropa. Teopema, obpatnas Teopeme [ludaropa.
27 | Teopema, obpatHas Teopeme | Teopema [Tudaropa. Teopema, oOpaTHas
[Tucdaropa teopeme [ludaropa.
28 | Pemenue 3amau mo teme [Tnomanu duryp.

«I[Imomansy»
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Penrenue 3amad mo reMe
«IImomansy

[Tnomanu duryp.

30 | KontponbHast pabota No2. [Tnomanu duryp.

I'naBa VII. Ilogo0ublie Tpeyronbuuku (194)

31 [TponiopunoHanbHbIE [TponopunonanbsHble 0Tpe3ku. [1o1o0HbIE
OTPE3KH. Omnpenenenue | TpeyroabHUKUA. CBONCTBO OMCCEKTPHUCHI
0JJOOHBIX TPEYTrOJbHUKOB TPEYroJIbHUKA.

32 OtHouieHue wiomaneit | [Iponopunonansueie otpe3ku. [logo0HbIe
HOJOOHBIX TPEYTrOJbHUKOB TpeyroabHUKU. CBONCTBO OUCCEKTPUCHI

TpeyroiapHuKa. Teopema 00 OTHOLICHUN
II0IaAeH NOJOOHBIX TPEYTOJbHUKOB.

33 [TepBbiii mpusHak moxo06us | [lepBblil mpu3HaK MOAOOHS TPEYTrOIbHUKOB.
TPEYroJbHUKOB

34 Bropoit mnpusHak nono6wus | [lepBblit mpu3HaK MOA00HS TPEYTOJbHUKOB.
TPEYroJbHUKOB

35 Bropoit mnpusHak mono6us | Bropoii u Tpetuii mpusHaku moo0us
TPEYroJbHUKOB TPEYTOJIbHUKOB.

36 Tpernit npusnak mnonobus | [IpusHaku momgoOust TpEyroIbHUKOB.
TPEYroJbHUKOB

37 Tperuit mnpusznak nonodus | [IpusHaku moao0Ous TPEyroNbHUKOB.
TPEYrOJbHUKOB

38 KonTponbnas padorta Ne 3 [Tpu3naku mo100us TPEYroabHUKOB.

39 | CpenHsis nuHUS Cpenusist IMHUS TPEYTOJIbHUKA.
TPEYroJbHUKA

40 | Cpeassst nMHUA Cpenuss 1uHUs TpeyroyibHuka. CBOWCTBO
TPEYroJbHUKA MeJIMaH TPEYTOJIbHUKA.

41 [IponopumonanbHbIE Cpennee mpornopimoHalibHoe (CpenHee
OTPE3KHU B NPSMOYTOJILHOM reOMETPUUECKOE), TPONOPIIMOHAIbHBIE
TPEYroJbHUKE OTPE3KH B MPSMOYTOILHOM TPEYTOJIbHHKE:

CBOMCTBO BBICOTHI MIPSMOYTOJIBHOTO
TPEYToJIbHUKA, MPOBEAEHHON U3 BEPITUHBI
psSIMOTO YIJIA.

42 [IponoprimoHaibHBIE Cpennee mpornopimoHaibHoe (CpenHee
OTPE3KHU B NMPSMOYTOJILHOM reOMETPUUECKOE), TPONOPIIMOHAIEHBIE
TPEYroJbHUKE OTPE3KH B MPSMOYTOJILHOM TPEYTOJIbHHKE:

CBOMCTBO BBICOTHI MIPSMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEIAEHHON U3 BEPITUHBI
psSIMOTO yIJIa.

43 | IlponoprmonanbHbie oTpe3ku | [lomoOue TpeyronbHUKOB B H3MEPUTEIBHBIX
B IIPSIMOYTOJIbHOM paboTax Ha MECTHOCTH.

TPEYTOJbHUKE
44 [IpakTuyeckue TeopeMsbl 0I0OHBIX TPEYTOJILHUKOB MPU
MPUIIOKESHUS TTOTO0MS pELIeHUHN 3aj1ad Ha TOCTPOCHHE.
TPEYroJbHUKOB

45 O noxo0uu mpou3BOIBHBIX Teopembl MOTI0OHBIX TPEYTOIBLHUKOB MpU
buryp peLIeHUH 33]a4 Ha MOCTPOCHHE.

46 | Cunyc, kocuHyc, TaHreHc | CHHYyC, KOCHHYC U TaHT€HC OCTPOTO yIia
0CTPOro yria | IpsIMOYTOJbHOTO TpeyroibHuka. OCHOBHOE
IPSIMOYTOJIEHOTO TPUTOHOMETPHUYECKOE TOXKIECTBO.
TPEYroJbHUKA

47 | CuHyc, KOCHHYC, TaHT€HC | 3HAUeHUs CHHYCa, KOCUHYCa U TaHIeHca JUIs
0CTpOro yrna | yrnoB 30°, 45° u 60°. Pemenue
IPSIMOYTOJIEHOTO NPSIMOYTOJIBHBIX TPEYTOJIHHUKOB.
TPEYroJbHUKA

48 | 3HaueHust cuHyca, KOcHHyca | PenieHne npsMoyrojibHbIX TPEYTOJIbHUKOB.




U TaHreuca miaga yrio 30°,
45°, 60°

49 | KontpossHas padota Ne 4 [TogoGHBIE TPEYTONBHUKH.
I'maBa VIII. OxkpyxkHocTs. 15 yacos.
50 | B3aumHoe pacronioxxeHue Ciryyau B3aMHOTO pacoJIOKEHHs IPSIMON U
IPSIMOH U OKPY>KHOCTH OKPYKHOCTH.
51 | KacatenpHas k okpyxHoctH | KacaTtenbHasi, TOuKa KacaHus, OTPE3KH
U €€ CBOMCTBA. KacaTeJIbHbIX, [IPOBEIEHHBIC U3 OJHON TOYKH.
CBOMCTBO KacaTeJbHOM U €€ MPU3HaK.
CBOICTBO OTPE3KOB KaCaTEIbHBIX.
52 | KacarenpHas k okpyxHocTH | KacaTtenbHasi, Touka KacaHus, OTPE3KH
U €€ CBOMCTBA. KacaTeJIbHbIX, [IPOBEIEHHBIC U3 OJHON TOYKH.
CBOMCTBO KacaTeJbHOM U €€ MPU3HaK.
CBOICTBO OTPE3KOB KaCaTEIbHBIX.
53 | LlenTpanbHbIil yroga ['panycHas mepa qyru OKpy>KHOCTH.
I{eHTpaJIbHBIN YTOJI.
54 | Teopema o BnucanHoM yriie | Brnmcannslii yron. Teopema o BlucaHHOM
yrie.
55 | Teopema 00 oTpeskax Teopema 00 oTpe3Kax MmepeceKaronuxcs
NIEPECEKAIOIINXCS XOPJL XOpA.
56 | Teopema 006 oTpeskax LlenTpanbHbIC U BIMCAHHBIC YTJIBI.
NIEPECEKAIOIINXCS XOPI.
Pewenne 3anau
57 | CoiictBa 6uccekTpuchl yria | CBOHCTBO OMCCEKTPUCHI yIia.
58 | CepenuHHbIN CepenunHbIN nepneHauKymsap. Teopema o
NEPIEeHIUKYIIP CEpEIMHHOM IEPIEHIUKYIISIPE.
59 | Teopema o Touke Teopema 0 TOUKe epeceyeHus BbICOT
[IEPECEUCHUS BBICOT TPEYroJbHUKA.
TPEYroJIbHUKA
60 | BriucanHas oKpy>KHOCTb BrnincanHas u onrcaHHas OKPY>KHOCTb.
Teopema 006 OKpyKHOCTH, BICAHHOU B
TPEYTrOJIbHUK.
61 | CBoiicTBa OMCaHHOTO CBOWCTBO OMHMCAHHOTO YETHIPEX YT OJIbHUKA.
YETHIPEXYTOJIbHUKA
62 | OnmcanHast OKPYXHOCTb OKpy’XKHOCTb, OITICAHHAsI OKOJIO
MHOTI'OYI'OJIbHUKA U BIIMCaHHAsI B
MHOTOYTroJbHUK. Teopema 00 OKpy>KHOCTH,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA.
63 | CBoiicTBa BIUCAHHOTO CBOICTBO BIIMCAHHOTO YETHIPEXYTOILHUKA.
YEThIPEXYTOJIbHUKA
64 | KonrpomnbHas pabora Ne 5 OKpy>KHOCTb.
IoBTopenue. Pemenue 3agau (44)
65 | Pemenue 3anau. Yetpipéxyronbauku. [Tnomans. [Toqo6HbIe
TpeyroabHUKU. OKPYKHOCTb.
66 | Pemenue 3anau. Yetpipéxyronbauku. [Tnomans. [Toqo6HbIe
TpeyroiabHUKU. OKPYKHOCTb.
67 | MToroBast KOHTpOJIbHAS YetpipéxyronpHuku. [Tnomans. IlonoOHbIe
pabota TpeyroiabHUKU. OKPYKHOCTB.
68 | AHamu3 KOHTPOJIBHOM

paboThI
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JI.:  @opmupoBaHHE  YCTOWYHUBOMN
MOTHBAIIUH K YUEHHUIO,
MO3HABATEILHOTO HWHTEpEca, yMEHHE
SICHO, TOYHO, TPAMOTHO H3JaraTh CBOU
MBICJI B YCTHOM M IIMCBMEHHOU peuu;
. yMEHHE KOHTPOJIMPOBATh
mporiecc W pe3yiabTaT  ydueOHOM
MaTEeMaTHYECKOH J1eITeIbHOCTH.

K.: ymenue opranu3oBbIBaTh yueOHOE
COTPYJHHUYECTBO U  COBMECTHYIO
NEATEeNbHOCTh  C  y4YHTEIeM  H|
CBEPCTHUKAMM:  OMNpEAETSATh  LEeJH,
pacpeneniatb (QYHKIUH W POJHU
Y4aCTHUKOB, O0IIHE CIIOCOOBI pabOTHI.
P.:ymenue CaMOCTOSTENBHO
IUIAHUPOBATh ANbTEPHATUBHBIC ITYTH
JOCTYKCHHS LeaeH, OCO3HAHHO
BBIOMpaTh HambOojee dh(PeKTUBHBIC
CIOCOOBl  pemeHHs  Y4eOHBIX U
MO3HABATENbHBIX  3a7a4y;  YMEHHUE
CaMOCTOSITENIbHO ~ CTaBUTh  IIEJIH,
BBIOMpATh M CO37aBaTh aJTOPUTMBI
JUISL pelieHus y4eOHBIX
MaTEeMaTHYECKUX MpooIIeM.

I1.: ymeHue ycTaHaBIMBATH
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3H,
CTPOHUTB JIOTUIECKOE PaCCyKICHHE,
YMO3aKJII04YeHne (MHIYKTUBHOE,
JETYKTUBHOE H 10 aHAJIOTHH) U
BBIBOJIbI; CO3/1aBaTh, MPUMEHSThH U
peoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA, MOJICTH U
CXEMBI JIJISl pelIeHHs YIeOHBIX U
M03HABATENbHBIX 33]1a4

@opMyJIMPOBATh ONPEICICHUS U
WJUTIOCTPUPOBATH MOHATUSI BEKTOPA, €T0
JUIMHBI, KOJUIMHEAPHBIX U PABHBIX
BEKTOPOB; MOTUBUPOBATH BBEJICHUE
MOHATHH U IECHCTBUI, CBI3aHHEIX C
BEKTOpaMHU, COOTBETCTBYIOIINMHU
MpUMEpPaMH, OTHOCSAILIUMHUCS K
(bHU3MYECKUM BEKTOPHBIM BEJIMYUHAM,
MPUMEHSATH BEKTOPHI U IEMCTBUS HAJ
HUMU MPU PEUICHUU T€OMETPUYUECKUX
3aj1a4

T'maBa X.
Meton
KOOpAMHAT
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JI.:  dopmupoBaHUE 1IETOCTHOTO
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOILLECTBEHHOM MPAKTUKH;
KPEaTUBHOCTH MBITILICHHS,
WHUIMATUBY, HAXOJYUBOCTb,
AKTUBHOCTH MPH PEIICHUH
reOMETPHUECKUX 3a]1ay.
K.: ymenue paborath B rpymie:
HaXO/UTh 00Iee peleHne u
paszpemiath KOHQIUKTHI HA OCHOBE
COTJIACOBAHUS MO3ULIUH U y4yeTa
WHTEPECOB; CITyIIATh MapTHEPA;
(bopMynMpOBaTh, APTYMEHTUPOBATH U
OTCTaMBaTh CBOEC MHEHHE
P.: ymeHue afekBaTHO OLIEHUBATh
MIPAaBUIHLHOCTH WJIH OIIMOOYHOCTh
BBINOJIHEHUS YUeOHOI 3a/1auu, ee

OOBACHATH U WILTIOCTPUPOBATH MMOHATHS
MIPSAMOYTOJIBHOW CUCTEMBI KOOPAUHAT,
KOOPAMHAT TOYKU U KOOPJAUHAT
BEKTOPA; BBIBOAUTH U UCIIOIb30BATH
IIPU pelIeHnH 3a1a4d GopMyIbl
KOOPJMHAT CEpeUHBI OTPE3KA, JIITMHBI
BEKTOPA, PACCTOSHUS MEXKY ABYMS
TOYKaMH, YPAaBHEHUS OKPYKHOCTHU U
pAMO




OOBEKTHUBHYIO TPYIHOCTb U
COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus; TOHNMaHNE CYITHOCTH
ANITOPUTMUYECKUX TPEATUCAHUI 1
yMEHHE AeHCTBOBATh B COOTBETCTBUH
C MPEJI0KEHHBIM aITOPUTMOM.

I1.: ymenue BueTh MaTEMaTHYECKYIO
3aJauy B KOHTEKCTE TPOOIeMHOM
CHUTYaIllH B IPYTUX JUCHUILIMHAX, B
OKpY>Karollel )KU3HH; YMEHUE
MOHUMATh U UCIIOIH30BATh
MaTeMaTHYeCKUe CPEICTBA
HArJAJHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) JJIs WLITIOCTPALNH,
MHTEPIIPETalH, apTYMECHTAINH.

I'nmaBa XI. 11 JI.: ®opMupoBaHKE YCTOMYUBOU @opMynupoOBaTh U WILIIOCTPUPOBATH
CooTHouleH MOTHBALUH K YUEHHIO, YCTOHYNBOrO OmpeJieJICHUs] CHHYCa, KOCUHYCAa,
Ul MEXKIY MHTEpeCca K U3YUYEHUIO HOBOTO, TaHreHca U KoTaHreHca yrion ot 0 10
CTOPOHAMHM HABBIKU Pa0OTHI MO ANTOPUTMY; 180°; BBIBOIUTH OCHOBHOE
U yriiamu CIIOCOOHOCTH K SMOIIMOHATIHHOMY TPUTOHOMETPHYECKOE TOKIECTBO U (hop-
TPeyroJbH BOCIIPUATHIO MAaTEMATHYECKUX MYJIBI IpUBEAEHUS; GOPMYTUPOBATH U
uka. Cka- 00BEKTOB, 3a/1a4, PEUICHUH, JTOKa3bIBaTh TEOPEMbI CHHYCOB U
JIApHOE paccyXIeHMIi; yMEHUE SICHO, TOYHO, KOCHUHYCOB, MPUMEHATH UX MPHU
npousseae IpPaMOTHO U3JIaraTb CBOM MBICJIH B pPEeLIEHUH TPEYTrOJIbHUKOB; OOBSICHSTH,
HHe YCTHOW U MMCbMEHHOH peun, KaK UCIOJIb3YIOTCSI TPUTOHOMETPUYECKHE
BEKTOPOB MOHUMATh CMBICT ITIOCTABJICHHOM (bopMyIBI B ©3MEPHUTEIBHBIX padoTax Ha

3aJjauy, BHICTpaUBATh apryMEHTALMIO, | MECTHOCTH; (GOpPMYIUpPOBaTh

MPUBOANTH TIPUMEPHI U OTIpENICIICHHs] yTiIa MEX/y BEKTOPAMH H

KOHTPIPUMEDBI. CKaJIIPHOTO IPOU3BEACHHS BEKTOPOB;

K.: oprann3oBsIBaTh M IUIAHUPOBATH BBIBOJHUTH (OPMYITY CKAISPHOTO

y4eOHOe COTPYIHUYECTBO MPOU3BEJIEHUS Yepe3 KOOPAUHATHI

P.: moHumanue CymHocTH BEKTOPOB; (OPMYINPOBATH U

AITOPUTMUYECKUX MPEIMTUCAHUN U 000CHOBBIBaTh YTBEPKACHUE O CBOMCTBAX

YMEHHUE IeHCTBOBATh B COOTBETCTBHU | CKAJSIPHOTO MPOU3BEICHUS;

C MpeVI0KEHHBIM AITOPUTMOM,; HCIIOJIb30BATh CKAJIIPHOE MTPOU3BEICHUE

YMEHHUE IUIAHUPOBATh M OCYIIECTBIIATH | BEKTOPOB IIPH PEIICHUU 3a/1a4

JesITebHOCTb, HAIPABJICHHYIO Ha

pelieHre 3aaau.

I1.: ymeHue ycTaHaBIMBaTh

MPUYNHHO-CJIC/ICTBEHHBIE CBSI3H,

CTPOUTB JIOTHYECKOE PacCyXJICHHE,

yMO3aK/Ir4eHne (MHAYKTUBHOE,

JIeTyKTUBHOE U 110 aHAJIOTUH) U

BBIBOJIBI; YMEHHE CO3/1aBaTh,

MPUMEHSATH U IPe0o0Pa30BbIBATH

3HAKOBO-CUMBOJINYECKHE CPE/ICTRA,

MOJIEJI ¥ CXEMBI JUTSI peILICHHS

y4eOHBIX W MO3HABATEIBHBIX 3a]1a4.
Taasa XII. 12 | JI.: popMupoOBaHUE OTBETCTBEHHOI'O dopmynupoBaTh OnpeeeHne
Juna OTHOIIECHHS K YUYSHHUIO, TOTOBHOCTH U | TPABHIJIBHOT'O MHOTOYT'OJIbHUKA,
OKPY’KHOCT CIOCOOHOCTH 00YYaIOIINXCS K (bopMyIUPOBATh U JOKA3BIBATH TEOPEMBI
U M IJI0- CaMOPa3BUTHIO M CAMOOOPA30BAHUIO 00 OKPY)KHOCTSIX, OMMMCAHHOU OKOJIO
majab Ha OCHOBE MOTHBAIIMU K OOYYEHHIO U | IPABUJIBHOI'O MHOTOYTOJIbHUKA U
Kpyra MO3HaHUI0; *GOPMUPOBAHNE BIIMICAHHOW B HETO; BHIBOJIUTH U

LIEJIOCTHOTO MUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY

UCIIOJB30BaTh (GOPMYJIBI JJIs
BBIYMCJICHHUS] IUIOLIAIM IPABHIIBHOTO




YPOBHIO Pa3BUTHS HAYKH H
OO0IIECTBEHHOH MPaKTHKH;

K.: ymeTs HaXOIUTh B TEKCTE
nHpOpMAaIIHI0, HEOOXOTUMYIO JUIS
peteHus 3a1a4, OPMHPOBATH
HaBBIKK YU4EOHOTO COTPYTHHYECCTBA
P.: caMOCTOSITETHHO BBIJCIISATH U
(hopMyIIUpOBaTh MMO3HABATEIHHYIO
e, OOHAPYKUBATh U
(bopmynHupoBath yueOHYI0 podiiemy,
COCTABIISATH TUIAH BBITIOJHEHUS paOOTHI
I1.: ymeTh ycTaHaBIMBATH IPHYHMHHO-
CJICJICTBEHHBIC CBSI3U

MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U
panuyca BOUCAaHHON OKPYKHOCTH;
penaTh 3aJa4u Ha IOCTPOEHHUE
IIPaBUJIBHBIX MHOTOYTOJIbHUKOB;
OOBACHSTH MOHATHS IJIUHBI -
OKPY>KHOCTH M IUIOLIAJIH KPYTa;
BBIBOJAUTE (POPMYJIBI JUUISI BBIUUCIICHUS
JUIMHBI OKPYKHOCTH M JIJIUHBI 1yTH,
IJIOLAIU Kpyra U IUIOLaau KpyroBOro
CEKTOpa; MPUMEHSATh 3TH GOPMYIbI IPU
pelIeHnN 3a1a4

I'nasa XIII. JL.: dopMupoBath HaBbIKK aHaM3a U | OOBSICHATH, UTO TAKOE OTOOpaKEHUE
JBUzKeHHUS CaMOKOHTPOJIsI, yCTOMUUBON MJIOCKOCTH Ha ce0s U B KAaKOM cliydae
MOTHBALIMH K 3aKPETICHUIO. OHO Ha3bIBAETCS JBUKEHHEM IIOCKOCTH;
K.: ymeTh HaX0UTh B TEKCTE 00BSACHATH, YTO TAKOE OCeBas
nHpOpMAIHIO, HEOOXOTUMYIO /IS CUMMETpHUS, LICHTpaJIbHasl CUMMETpUSI,
pelieHus 3aaad, GopMUpOBAThH napassiesibHbII IepeHOC U MOBOPOT;
HaBbIKU y4EOHOTO COTPYIHUYECTBA 00OCHOBBIBATH, UTO ITH OTOOPAKEHUS
P.: camoCTOSITENBHO BBIIEHATH U MIJIOCKOCTHU Ha ceOsl SBIAIOTCSA
(bopMyIHpOBaTH TTO3HABATEILHYIO JNBIDKCHUSMH; OOBACHATH, KaKOBa
1eNb, 0OHAPYXKUBATh U CBSI3b MEXK]Y IIBHXKCHUAMH U
(bopmynHupoBaTh y4eOHYIO MPodiieMy, | HaJOKEHUSIMHU; HITIOCTPUPOBATH
COCTaBJIATH IJIaH BBIMOJIHEHUS PabOThl | OCHOBHBIE BUBI IBUKEHHI, B TOM
Il.: ymeTs ycTaHaBiuBath YyCJIe ¢ TOMOIIbIO0 KOMIIBIOTEPHBIX
3aKOHOMEPHOCTH, OCYIIECTBISATh nporpaMmm
CpPaBHEHHUE U KJIACCUPHUKAIUIO
I'naBa XIV. JL.: dbopMupoBath HaBbIKM aHaNM3a U | OOBSICHSITH, UYTO TAKOE MHOTOTPAaHHHUK,
HauvanbHble CaMOKOHTPOJIS, yCTOMYUBON ero rpaHu, p€opa, BEpIIHHBI,
CBeJCHUS U3 MOTHBAIIMH K 3aKPETIICHUIO. JIUaroHa u, KaKoi MHOTOTPaHHUK
cTepeoMeTp K.: ymeTs HaxoauTh B TEKCTE Ha3bIBAETCSI BBIITYKJIBIM, YTO Takoe N-
uu uHpOpMaINIo, HEOOXOIUMYIO IS yrojibHas Npu3mMa, e€ OCHOBaHMUS,
00 pereHus 3anay, GopMUpPOBATH OOKOBBIE TpaHHU U OOKOBBIE pEOpa, Kakas
aKcuoMax HaBBIKM y4E€OHOT0 COTPYIHUYECTBA MpU3Ma Ha3bIBACTCS MPSIMON U Kakas
IVIAHUMETP P.: camocTosTENBHO BBIIENATH U HAKJIOHHOMH, 4TO TaKO€ BBICOTA IPHU3MBI,
un (bopMyIMpOBATH O3HABATEIBHYIO Kakas MpU3Ma Ha3bIBaeTCs

1e/1b, OOHAPYXUBATh U
¢bopmynHMpoBaTh yueOHYI0 podiiemy,
COCTAaBJIATH IIJIaH BBIITOJITHEHUA pa6OTI)I
I1.: ymeTb ycTaHaBIMBaTh
3aKOHOMEPHOCTH, OCYIIIECTBIIATh
CpaBHEHHE U KJIACCHU(PHUKAIIHIO

MapaJuIeJIeNUITeIOM U KaKoi na-
pajienenue ] Ha3bIBaeTCs
MPSMOYTOJIBHBIM; (POPMYITUPOBATH H
000CHOBBIBATh YTBEPIKICHUS O CBOWCTBE
JIMaroHajer napaaielienuiena u o
KBaJpaTe JUaroHajau MPpsSMOYToJIbHOTO
napajuieNienuIeNia; 00bsICHATh, YTO TaKOE
00BEM MHOTOTPAHHUKA; OOBSICHATD,
KaKOH MHOTOTPaHHHK Ha3bIBACTCS
MUPaMUJION, YTO TaKOE OCHOBAHMUE,
BepIIrHA, OOKOBBIE TpaHu, OOKOBBIE pE-
Opa ¥ BBICOTA MUPAMHUJIbI, KaKas
MUPaMHKJIa Ha3bIBaCTCS MPABUIIBHOM, UTO
Takoe anodema MpaBUILHON MUPaAMUJIBL,
O0OBSACHSTH, KAKOE TEJI0 Ha3bIBACTCS
MUIUHAPOM, YTO TaKOE €ro 0Ch, BBICOTA,
OCHOBAaHWUs, paanyc, OOKoBas
MOBEPXHOCTh, 00pa3yromme, pa3BépTKa
OOKOBOI MOBEPXHOCTH, KAKUMU




dhopMynIaMu BEIPAKAIOTCS 00BEM U
101131 OOKOBOW MOBEPXHOCTH
WIMH/IPA; 0OBSICHATH, KAKOE TEIIO
Ha3bIBACTCSI KOHYCOM, YTO TaKOE €Tr0 OCh,
BBICOTa, OCHOBaHUE, OOKOBast
MOBEPXHOCTb, 00pazyroue, pa3BEpTKa
OOKOBOY TIOBEPXHOCTH, KAKHMHU
¢dopmynaMu BeIpakatoTcsi 00bEM KOHYyCa
U TUI0MAh OOKOBOW MOBEPXHOCTH;
OOBSICHATD, KaKas MOBEPXHOCTb
Ha3bIBacTCs CPEPOil U KaKoe TeJIo
HA3bIBACTCS IAPOM, UTO TAaKOE PATUYC U
nuameTp chepsl (mapa), pacrno3HaBaTh
Ha PUCYHKaX MPU3MY, MTapaJuIeIeuIe],
nUpaMuLy, IWIHH]P, KOHYC, IIap

IToBTOpEeHn
e. Pemnenue
3aaad4.

JL.: hopMupOBaTh HABBIKK aHAIIN3A U
CaMOKOHTPOJIS, YCTOMYMBOM
MOTHBAIUH K 3aKPEIUICHUIO.

K.: ymeTh HaXoauTh B TEKCTE
nHpOpMAaIHIO, HEOOXOTUMYIO /IS
pelieHus 3aaad, GopMUpOBAThH
HaBBIKH Y4E€OHOTO COTPYITHUYECTBA
P.: camoCTOSITENBHO BBIIEIATH U
(hopMyIIIpPOBATh IMO3HABATEIHHYIO
1e/b, 0OHAPYXKUBATh U
(bopmyHpoBaTh y4eOHYIO MpodsIeMy,
COCTABJISTH IJIaH BBIMOJTHEHUS PabOThI
IL.: ymeTp ycTaHABIMBATH
3aKOHOMEPHOCTH, OCYIIECTBISATh
CpaBHEHHUE U KJIacCUPUKAIUIO

Hroro
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KanennapHo-temaTu4eckoe mjiaHupoBanue 9 kiace

No OCBOCHHE Jara
ypoka | Tema ypoka PEIMETHBIX
ILIL. 3HaHUM (0a30BbIE MOHATUS) Ilomn. | Pakr
IMoBTOpenue (24)
1 [ToBTrOopenue. TpeyroabHUKU Knaccudukanus TpeyroiabHUKOB O yTiiaMm, 01.09
CTOpPOHAaM. DJIEMEHTBI TPEYTOJIbHUKA.
[Ipu3HaKK paBeHCTBA TPEYTOJILHUKOB.
[IpsimoyronbHBIN TpeyronbHUK. Teopema
[Tudaropa
2 [ToBTOpCEHME. [TapamienorpamM, ero CBOKWCTBA U MPU3HAKHU. 06.09
YeTplpexyroibHUKA Bunsl napajenorpaMmMoB U UX CBOWCTBA U
npu3Haku. Tpanenus, BUJbl Tpanenui
I'nasa I X. Bektopsi (84)
3 [TonsiTue BeKTOpa Bexkrop. 08.09
JlnuHa BekTopa. PaBeHCTBO BEKTOPOB.
KosumnneapHsie BEKTOPBI
4 [TonsiTue BekTOpa OTkiaibIBaHUE BEKTOPA OT JAHHOM TOUYKU 13.09
5 CrnoxeHne ¥ BHIYUTaHHE CrnoxeHne BEKTOPOB. 3aKOHBI CIIOKEHHSL. 15.09
BEKTOPOB IIpaBuno TpeyronbHuka. [lpaBuio
napajuiesiorpaMma
6 CiioxeHue ¥ BbIUUTaHUE Paznocte nByx BekTopoB. IIpotuBomonoxusiii | 20.09
BEKTOPOB BEKTOP
7 CroxeHue ¥ BbIUUTaHUE 3ajaun Ha IPUMEHEHUE BEKTOPOB 22.09
BEKTOPOB
8 YMHOXEHHE BEKTOpa HA YUCIIO. | YMHOXKEHHE BeKTopa Ha uncio. CBOHCTBa 27.09
[TpuMeHeHnEe BEKTOPOB K YMHOKEHHS BEKTOPa Ha YUCIIO
pEIIeHHIO 3a/1a9
9 YMHOKE€HHE BEKTOpa HA YNCIO. | 3aJja4yd Ha IIPUMEHEHUE BEKTOPOB 29.09
IIpuMeHeHne BEKTOPOB K
pELICHUIO 3a]1a4
10 KonTponbnas padota Nel KoHTpo:b u o1ieHKa 3HaHUI 1 yMEHU 04.10
I'naBa X. Meroa koopaunat (104)
11 Koopaunats! BekTopa Koopaunatel  BekTopa, anuHa  BekTopa. | 06.10
Teopema 0 pasnokeHWH BEKTOpa IO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
12 Koopaunats! BekTopa JleiicTBUsI HaJl BEKTOpaMu 11.10
13 [Tpocreitmne 3anaun B Koopaunatsl BekTOpa, KoopanHaThl cepenunsl | 13.10
KOOpJAWHATAX OTpe3Ka, JUIMHA BEKTOpPAa, PACCTOSTHHE MEXIY
JIBYMsI TOUKaMH
14 [Tpocreitmme 3anaun B 3amaun 1o Teme «MeToa KOOPINHATY 18.10
KOOpJMHATax
15 YpaBHEHUS OKPY>KHOCTU U YpaBHEeHHE OKPYKHOCTU 20.10
IPSIMOiL
16 YpaBHEHUS OKPY>KHOCTU U VYpaBHeHHe MpsAMOi 25.10
IPsIMOit
17 VYpaBHEeHUSI  OKPYKHOCTH YpaBHEHUS OKPYKHOCTHU U TPSIMOK 27.10
IPSIMOiL
18 Perenue 3anau 3amaun 1o Teme «MeToa KOOpIMHATY 08.11
19 Pemenue 3amau 3anauum o teme «MeToa KoopAruHAT 10.11
20 KonrtponsHas padora Ne 2 KoHTpons 1 onieHka 3HaHWIA U YMEHHI 15.11




I'naBa Xl. CooTHoOIIEeHHSI MKy CTOPOHAMU H YIJaMHu TpeyrojabHuka. CxkaJjiipHoe npou3BeaeHne

BeKTOpPOB (114)

21 Cunyc, KOCUHYC, TAHT€HC, Cunyc, kocunyc, Tanreic. OCHOBHOE 17.11
KOTAaHT'€HC yIiia TPUTOHOMETPUUYECKOE TOXKIECTBO. DOpMyIIbI
npusenerns. CHHyc, KOCUHYC, TAHT€HC YTJIOB
ot 0? mo 180?
22 Cunyc, KOCUHYC, TAHT€HC, Cunyc, kocunyc, Tanrenc. OCHOBHOE 22.11
KOTAaHI'€HC yIJia TPUTOHOMETPUUYECKOE TOXAECTBO. DOpMyIIbI
npusenerns. CHHyc, KOCUHYC, TAHT€HC YTJIOB
ot 0? o 180?
23 Cunyc, kocuHyc,  TaHreHc, | @opmybl s BBIUMCIEHUS KOOPIAUHAT TOYKU 2411
KOTAHI'€HC yIiia
24 CooTHoteHus Mexay | @opMyiibl, BEIpaXKaAIOIINE IJI0IA/b 29.11
CTOpPOHaMH u yIJIaMu | TpeyrojbHHUKA Yepe3 AB€ CTOPOHBI U YToJl
TPEYroJbHUKA MEXy HUMH
25 CooTHoOIIeHHS Mexnay | Teopema cunycoB. [Ipumepsl npuMeHeHUS 01.12
CTOpPOHAMH " yIJIaMHU | TEOPEMBI CHHYCOB ISl BBIYUCIICHUS 3JIEMEHTOB
TPEyroJbHUKa TPEyroJbHHUKa
26 CoOTHOIICHUS MEXKTY 3amaun Ha MCIOJIB30BAHNE TEOPEM CHHYCOB H 06.12
CTOPOHAMH U YIJIaMH KOCHHYCOB
TPEYroJbHUKA
27 COOTHOILIEHUS MEXTY 3amaun Ha UCHONB30BaHUE TeopeM cuHycoB u | 08.12
CTOpPOHAMH U YIJIaMH KOCHHYCOB
TPEYroJbHUKa
28 CkansipHo€ NpOU3BEICHHE [lonsiTHe yria Mexay BEKTOpaMH, CKaJIIPHOE 13.12
BEKTOPOB IIPOU3BEJICHNE BEKTOPOB U €0 CBOMCTB,
CKAJSIPHBIM KBaJIpaT BEKTOPA
29 CkansipHoe Mpou3BeACHNE [lonsATHE CKANSIPHOTO MPOU3BEACHUS BeKTopoB | 15.12
BEKTOPOB B KOOPJIMHATAX M €ro CBOMCTBA
30 Pemenue 3anau 3amaun Ha MPUMEHEHHE TEOPEM CHHYCOB U 20.12
KOCHHYCOB U CKaJIIPHOTO NPOU3BEICHUS
BEKTOPOB
31 KonrtpomnsHas padora Ne 3 KoHTpo:b 1 o11eHKa 3HAaHUN U YMEHUH 22.12
I'naBa XIl. lnnna oxkpyskHocTH U muiomaab kpyra (124)
32 [TpaBunbHBIE MHOTOYTONIBHUKK | [IoHSITHE  TPaBWIBHOTO  MHOTOYTOJIbHUWKA. | 27.12
dopmyrna A BBIYUCICHHS yria MPaBUIBHOTO
N-yTroJbHUKA
33 [TpaBunbHBIE MHOTOYTONIBHUKK | Teopembl 00 OKpY)KHOCTH, ONMUCAaHHON okono | 29.12
MPAaBUILHOTO MHOTOYTOJIBHUKA M OKPYKHOCTH,
BIIMCAHHOU B HETO
34 [TpaBuiibHbIE MHOTOYTOJIBHUKH | TeopeMbl 00 OKPYXHOCTH, OMHCAHHON OKOJIO
MIPaBUIILHOTO MHOT'OYTOJIbHUKA M OKPYXHOCTH,
BIIMCAaHHOU B HETO
35 [TpaBuiibHBIE MHOTOYTOJIBHUKH | TeopeMbl 00 OKPYXHOCTH, OMHCAHHON OKOJIO
MPAaBUILHOTO MHOTOYTOJFHUKA M OKPYXHOCTH,
BIIMCAHHOU B HETO
36 JltnHa OKpy)XKHOCTH U 1iouia s | @opMyIibl, CBSI3bIBAIOLINE TUIONIA/lb U CTOPOHY
Kpyra MPAaBUJIHLHOTO MHOTOYTOJIFHUKA C paJnycaMu
BIIMCAHHOW M ONKMCAHHON OKPYKHOCTEN
37 JliHa OKPY)KHOCTH U IUTOMIANb | 3aJjaud  HAa  TMOCTPOSHHWE  IMPAaBHIIBHBIX
Kpyra MHOT'OYTOJIbHUKOB
38 JmHa OKpy)KHOCTH | mioniaas | @opMyia [UTHHEI OKpY:KHOCTH. DopMyra Iyru
Kpyra OKPY>KHOCTH
39 JmHa OKpY)KHOCTH | mioniaas | GopMynel  Iiomamd Kpyra H  KpPYroBOTO
Kpyra CeKTOpa




40

Penrenue 3anau

3amaun  Ha TnpuMeHeHHe GOopMyN  JUIMHBI
OKDPY’KHOCTH U JUIMHBI IYTH OKPYKHOCTHU

41 Pewenne 3anau Jnvna okpyxHoctu. Ilnomans kpyra
42 Pemenue 3agau Jnuna oxkpyxHoctu. [lnmomans kpyra
43 Kontponbnas padora Ne 4 KonTpoJib 1 OlleHKa 3HAaHUM U YMEHU I
I'nasa XIII. IBukenus (84)
44 [TonsiTue NBUKEHUS [TonsTHE OTOOpa)KEHUS TUIOCKOCTH Ha ceOs U
JIBYDKEHUE
45 ITonsTHE NBMKEHUS OceBast 1 LIGHTpaJIbHAs CHMMETPUS
46 [TonsTHE NBUXKEHUSA JIBrokeHue (puryp ¢ MoMOILbIO HapajjiebHOro
nepeHoca
47 [Tapamnensubiii  mepeHoc  u | [loBopoTt
IOBOPOT
48 [TapanneneHplii  mepeHoc ¥ | 3a7a4yM ¢ IPUMEHEHUEM JIBUKEHUS
IOBOPOT
49 [TapannensHplii  mepeHoC U | 3aJauu C IPUMEHEHUEM JBHXKEHUS
OBOPOT
50 Pemenue 3anau 3ajauu ¢ IPUMEHEHUEM JIBHXKEHHUS
o1 Konrtponsnas padora Ne 5 KoHTpo:b u orieHKa 3HaHUI U yMEHUH
I'naBa X1V. HauaiabHble cBeeHust u3 crepeomerpuu (84)
52 MHororpaHHuKu [Ipenmer crepeomeTpusi.
53 MHoOrorpaHHuku MHororpansuk
o4 MHoOrorpaHHuku [Ipusma
55 MHoOTOrpaHHUKH [Tapannenenunen
56 Tena u noBepxHoctu Bpamienus | Lumunap
S7 Tena u noBepxHocTH Bpauienust | Konyc
58 Tena u moBepxHoctu Bpamenus | Chepa
59 Tena n noBepxHocTy Bpauienust | [lap
60 006 akcnoMax IJIaHUMETPUHU AKCHOMBI IIJTAHUMETPUHT
61 006 akcuoMax MJIaHUMETPUHU AKCHOMBI IIJITaHUMETPUHU
IHoBTOpenue. Pemenune 3anau (74)
62 | IloBropenue 3 mpu3HaKa paBeHCTBa TPEYTOJbHUKOB
63 | IloBropeHnue ITpu3Haku nmo100us TPEYroNbHUKOB
64 | [ToBTOpeHue [IpssMOyTONBHUK, KBaJpar, poMo,
napajuiesorpamMm, Tpaneuus
65 | IloBropenue @opMynbl  IUIOANEH  BCEX  M3BECTHBIX
YEeThIPEXYTOJIbHUKOB
66 | IloBropenue Teopembl ©0 KacaTeldbHBIX M  CEKYLIHX.
BriucanHblil ¥ [IEHTPaIbHBIN YIIIbI
67 [ToBTOpEHME CgoiicTBa BIIMCAHHBIX 51 OITACAHHBIX
YeThIPEXYTrOJbHUKOB
68 | Utorosas koHTposbHas padota | ['eoMeTpuueckne GUTypsl Ha MIIOCKOCTH U HX

CBOMCTBA




6. Omnucanme  y4eOHO-METOAMYECKOT0 MW  MAaTepPHATbHO-TEXHHYECKOro  olecmevyeHHs:
o0pa3oBaTe/ibHOIO npomnecca 7 - 9 KJIaccol

Jlnst peanivzanuy 1esei u 3a1a4 o0ydeHus: TeOMETPUHU 10 JaHHOW mporpaMMme ucrnonbzyercs YMK :

1. T'eomerpus. COopHuk paboumx mnporpamm. 7 — 9 kmaccel: TmocoOue I yYUTENeH
001eo0pa3oBaTeNbHBIX Oprauu3anuii / aprop-cocraBurens T.A. Bypmuctposa. — M.: IIpocsemienue, 2013

2. Yueonuk. I'eomerpus: 7 — 9 k. / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomner u ap. — M.:
IIpocsenienue, 2014.

3. Paboyas terpans mo reomerpum: 7 kiacc: k yueOHuky JI.C. ArtanacsHa u ap. «['eomerpust 7 — 9
kimaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: 3narensctBo «Ix3ameny, 2014

4. KonTposabsHble paboThl 1o reomeTpun: 7 knacc: k yueonuky JI.C. Atanacsna u np. «I'eomerpus 7 — 9
knaccel» / H.B. MenbaukoBa. — M.: M3narensctBo «Ok3ameny, 2014

5. Tectsl mo reomerpun: 7 kiacc: Kk yueOHuky JI.C. AranacsHa u ap. «['eomerpus 7 — 9 kmacce» / A.B.
®apxoB. — M.: U3narenscTtBO «OK3amen», 2014

6. lunakTrueckue MaTepHalibl 1o reoMeTpuu: 7 kiace: K yueOnuky JI.C. AtanacsiHa u np. «I eomeTtpust
7 — 9 xnacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: I3garenscTBO «OK3amen», 2014

7. Pabouas Tetpanp mo reomerpuu:8 kiacc: k yueOHuky JI.C. Artanacsna u ap. «'eomerpus 7 — 9
kimaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narensctBo «OK3ameny, 2015

8. KonTponbHbie paboTsl o reomerpu: 8 kiace: k yueOnuky JI.C. Aranacsana u ap. «['eometpus 7 — 9
kimaccel» / H.B. MensuukoBa. — M.: U3garenscTBo «OKk3amen», 2015

9. Tectsl o reometpun: 8§ kiacc: k yueouuky JI.C. Atanacsna u np. «['eomerpus 7 — 9 knacce» / A.B.
®dapxoB. — M.: U3parensctBo «OK3amen», 2015

10. Jupaktuueckue marepuanbl o reoMmerpuu: 8 kiacc: Kk yueOHuky JI.C. Artanacsna u ap.
«"eomerpus 7 — 9 knacce» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: M3natenscTBO «OK3amen», 2015

11. . Pabouas terpaap no reomerpuu: 9 knacc: k yueoHuky JI.C. Aranacsna u ap. «['eomerpust 7 — 9
kimaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narensctBo «IKk3amen», 2016

12. KonTpounbHbie paboThl 1o reomeTpun: 9 kiacc: k yuebnuky JI.C. Atanacsina u ap. «l'eomerpus 7 —
9 knacce» / H.B. MensaukoBa. — M.: U3gaTensctBo «Dx3ameny, 2016

13. Tectsl o reomerpun: 9 knacc: k yueonuky JI.C. Aranacsna u ap. «l'eomerpust 7 — 9 kiaccen /
A.B. ®apkos. — M.: UznarenscTBo «IK3amen», 2016

14. JlupakTuueckue MaTepuanbl 1mo reomerpuu: 9 kimacc: k yueObHuky JI.C. ArtanacsHa u Ap.
«I"'eometpust 7 — 9 kimacce» / H.b. MenbnankoBa, I'.A. 3axapoBa. — M.: U3garenbctBo «Ok3ameny, 2016

15.  PaGouas mporpamma k yuebHuky JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9 knaccel: yuebHoe
nocobue 1 001eodpazoBaTenbHbIX opranu3anuil/B.®@.byry3os. M.: [Ipocsemenue, 2016.

16.  PaGouas mporpamma no reomerpuun k YMK JI.C. Atanacsna, B.®. Byry3oBa. 7-9 kmnaccel
/CoctaButens I'.M.MacmakoBa. M.: Bako, 2014.

17.  PaGoume mporpammsel no yuyebHukam JI.C. Aranacsua, B.®. byry3oBa. u np. 7-9 xmacchl. -
Bonrorpan: Yuurens, 2012

18.  PabunoBuu E. M. I'eomeTpus Ha roToBbIX uepTexax. 7-11 kmaccsl/ [IpocBemenue, 2013.

Jia peanuzanuu Lened M 3amad oOyuyeHUss MaTeMaTUKe M0 JAaHHOM mIporpaMMm Tak K€ MOTYT
MPUMEHATHCSI MEQUapecypchl MO OCHOBHBIM TeMmaM nporpammbl. llpu peanuzamum  mporpammsl
MPUMEHSIIOTCS TaK K€ TMeJaroruyeckue TEXHOJOTMM: TEeXHOJorus auddepeHnuanbHoro o0y4yeHwus,
JMYHOCTHO-OPUEHTUPOBAHHAS

Ilepeuens NHTepHeT pecypcoB, nnppoBbie 00pa3oBaTeIbHbIX PeCypcoB M APYIUX 3JI€KTPOHHBIX
HH(OPMANMOHHBIX HCTOYHUKOB!

1.udposrie obpazoBatenbHbie pecypebl (LJOP) k yueOHukam wu3parensctBa "MHemo3uHa"
npeacTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. HMHTepHeT - TOQAEpPKKA YYHMTENeld MaTeMaTWKH, MaTepuaibl JUIs YPOKOB,
odunmansHbie JOKyMeHThl MUHUCTEpCTBA 00pa30BaHUs M HAYKH, HEOOXOAUMEIE B paboTe.

3. www.it-n.ru. CeTb TBOPYECKHX YUHUTEIICH.

4. www.etudes.ru. Matemarudeckue 3TOabl. Ha caifTe mpencTaBieHBbl STHO/ABI, BBHIIOJHCHHBIC C
WCIIOJIb30BaHUEM COBPEMEHHOU KOMMBbIOTepHOU 3D-rpaduku, yBIeKaTeIbHO U HHTEPECHO PACCKa3bIBAIOIITNE
0 MaTeMaTHKE U €€ MPHUIIOKEHUSX.

5. www.problems.ru. ba3a maHHBIX 3a1a4 10 BCEM TEMaM MIKOJbHOW MaTEMAaTHKH. 3aaud Pa3OUTHI 11O
pyOpHKam u cTeneHu clokHOCTH. Ko BceM 3aauaM mpuBeIeHbI PEIICHUS.



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1479863765607000&usg=AFQjCNHZQLUy2vgqv5oUxMnlUECnkLexrg
https://www.google.com/url?q=http://www.math.ru&sa=D&ust=1479863765607000&usg=AFQjCNGFal4WG_wXtMB1swJcqUNbP98ZBQ
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1479863765608000&usg=AFQjCNEEuPWvK1HzkPjPMJvtmVDgy2DiFQ
https://www.google.com/url?q=http://www.etudes.ru&sa=D&ust=1479863765609000&usg=AFQjCNH2YwA_vFteP3fKgc1jtkjwMS5wFQ
https://www.google.com/url?q=http://www.problems.ru&sa=D&ust=1479863765609000&usg=AFQjCNH_Pw6cMvgYFelIM_b8HF0WzXg5Nw

6. www.golovolomka.hobby.ru. TomoBoiomku s yMHBIX Jrojei. Ha caiite MOXHO HaWTH MHOTO
3aa4 (JIOTHYECKUX, Ha B3BCIIMBAHUS | JIP.), BapUalliK Ha TeMy KyOuka PyOuka, 3JIeKTpOHHBIC BEPCUN KHUT
P. Cmannmuana, M. I'apanepa, JI. Kappoina, BeaeHus 3aHsaTHi, mpuemMax paboThl Ha ypoKax.

7. www.college.ru/mathematics. Matemaruka Ha noptayie «OTKPBITBIH KOJUICMHK ». MOXHO HaWTH
y4eOHBIN MaTepHasl [0 Pa3IHYHBIM pa3jieiaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTHTYT HOBBIX TexHOJOrWil. Ha caiiTe MOXHO O3HAKOMHTBCS C IMPOAYKIIHCH,
npeanaraemMoir THCTUTYTOM, Hampumep, nporpammamu <«OKuBasi ctatuctuka», «ABtol pady, passuBaroiie-
o0yyarorei HacToIbHOM Urpoit «lomu u qpodu» u ap.

9. school-collection.edu. Enunas xomiexiust iuppoBeIx 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznarensctBa «lIpocBemenue» (pyopuka «MaremaTika)

11. http:/www.drofa.ru. Caiit uzgarenscra JIpoda (pydprka «MaremaTuka)

12. http://www.center.fio.ru/som. Meronuueckue pEKOMEHIaluu YUUTEIIO- MPEIMETHUKY
(mpencraBiieHbl BCE MIKOJBHBIC MPEAMEThI). MaTepHaibl Ui CaMOCTOSTEIbHOM Pa3pabOTKU MPOQPHIBHBIX
po0 M aKTHBH3AIIMH TIpoIiecca OOYUYEHHUs B CTAPIICH IIKOJIC.

13. http://www.edu.ru. IlenTpanbHbiii 00pa30BaTe/IbHBINA MOPTAJ, COACPIKUT HOPMATHBHBIC TOKYMEHTBI
MuHHCTEpCTBa, CTaHAAPTHI, HH(GOPMAIMIO O TMPOBEICHHE OHKCICPUMEHTAa, CepBep HHPOPMALMOHHOM
noJiepKu EANHOrO rocy1apcTBEHHOTO SK3aMeHa.

14. http://www.legion.ru. Caiit u3natenbcTBa «JIernomny.

15. http://www.intellectcentre.ru. Caiit u3narensctBa «MHTEILIIEKT-LIEHTP», T/Ie MOXKHO HANTH y4eOHO-
TPEHHUPOBOYHBIC MaTEpHalIbl, ICMOHCTPAIIMOHHBIC BEPCHH, OAHK TPEHHUPOBOYHBIX 3aJaHHM C OTBETAMH,
METOIUYECKUE PEKOMEHIAIIMK U 00pa3ilbl PeLICHHUA.

7. IlpnyioxkeHus K mporpaMmme

TeMaTHKa MPOEKTOB M HCCJIEA0BATEILCKIX PadoT.

TeMbl IPOEKTOB, MpeAJIaraeMbIx B 7 Kjacce:

Ot 3emiieMepusi K TEOMETPUH.

Briparomuecs MmaTeMaTHKy U UX BKJIaJ B pazButue Hayku. ([Tudarop, @anec, Apxumen.)

[TocTpoe-Hue npaBUIBLHBIX MHOTOYTOJIBHUKOB.

Tembl NpoeKTOB, NpeaIaraeMbix B 8 Kiacce:

[TocTpoenue nmpaBMIIbHBIX MHOTOYTOJIbHUKOB.

[Tudarop u ero mikona.

Tpucekuus yrina. Kagparypa kpyra. Y 1BoeHue Kyoa.

Tembl NpoeKTOB, NpeaIaraeMbix B 9 Kiacce:

I'eomeTpus u uckyccrBo. I'eomeTpuyeckue 3aKOHOMEPHOCTH OKPYKAIOILIEro MUpa.

ActpoHomus u reomeTpus. UTo U kak y3Hanmu AHakcarop, Dpatocder u Apucrapx o pazmepax JIyHsl, 3emnu u
ComnHua.

N300peTenne MeToa KOOPAMHAT, MTO3BOJISIOLIETO NEPEBOIUTH FT€OMETPUUYECKHE OOBEKTHI Ha A3bIK anreopsl. P.
Hexapt u 11. ®epma.

HOprI OICHKH 31—[3]—[1/[171, yMeHI/Iﬁ H HABBIKOB YYaIlMXCs 110 MAaTEMATHKE.

1. Ouenka nucomeHHbIX KOHMPONLHBIX PAOOM 00YHAIOWUXCA O MAMeEMaNmUKe.
OTBeT OIleHNBAETCI OTMETKOH «5», €CIIH:

e paboTa BBIMOJIHEHA TTOJHOCTHIO;
® B JIOTHYECKUX PACCYKJICHUAX U 0OOCHOBAHUM PEIICHUS HET MPOOETIOB U OIMUOOK;
® B pEIICHUU HET MaTeMaTHYECKUX OMMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OMHCKA, KOTOpas HE
SIBJISIETCS CJIEJICTBHEM HE3HAHMSI HJIM HETIOHUMaHUs y4eOHOTO MaTepuaa).
OtmeTka «4» CTaBUTCS B CIIEAYIONMIUX CIydasK:
e paboTa BBIMIOJIHEHA TTOJTHOCTHI0, HO 0OOCHOBAHMUS IIATOB PEIICHUSI HEOCTATOYHBI (€CTTH YMEHHUE
00OCHOBBIBaTh PACCYKIEHUS HE SIBISIIOCH CIIEUATBHBIM 00BEKTOM ITPOBEPKHU);
¢ JONYIICHEI OJJHA omMOKa MM €CTh ABa — TpH He}IO'-IéTa B BBIKJIaAKaX, pUCYHKaX, UCPTCIKaAX UIN
rpadukax (eciu 3TH BUBI pabOT HE SBISUINCH CIIELUaTbHBIM 00BEKTOM IMPOBEPKH).
Otmetka «3» CTaBHUTCS, €CITH:
e JlomyIIeHO Oosiee OHOM OMMOKYU MM O0Jiee IBYX — TPEX HEJOUYETOB B BBIKIAAKAX, YEPTEKAX WIIH
rpadgukax, HoO 00yJaromuiics o01amaeT 00s13aTeTbHBIMU YMEHUSIMH 110 TIPOBEPSIEMOI TEME.
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OtmMmeTKa «2» CTaBUTCS, €CIIN:
e JIONYIIEHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIIKE, YTO 00yJaIOIIUIAC HEe 001anaer 00si-
3aTeJIbHBIMA YMEHUSIMHU 10 JaHHOW TeME B IOJHOM Mepe.

Y4uTenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIIbHBII OTBET Ha BOIIPOC WIIM OPUTHHAIILHOE PEIICHNE
3aJlauM, KOTOPBIE CBUJETEIILCTBYIOT O BHICOKOM MaTEMaTHUYECKOM Pa3BUTUH 00YYarOIIETOCs; 3a pElIeHHE
0oJ1ee CI0XKHOM 3a/1a4k UM OTBET Ha 0oJiee CII0KHBIN BOMPOC, MPEIOKEHHBIE 00yJaromemMycs
JIOTIOJTHUTEIHHO TIOCIIE BBIMOJIHCHUS UM KaKUX-JIHOO0 IPYTHX 3aTaHUi.

2. OueHnKa yCmHbBIX 0MEEmOo8 00yHalouwuxca no Mamemamuxe.
OTBET OIIEHUBAETCA OTMETKOM «5», €CIIN YYEHUK:
® [IOJIHO PAaCKPBLUI COJIEpKaHUE MaTepuasia B 00beMe, MPeayCMOTPEHHOM MTPOrPaMMOM B YIeOHUKOM;
®  U3JI0XKWI MaTe€pHall FPAMOTHBIM SI3IKOM, TOYHO HCIIOIb3YsI MATEMAaTUUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY, B OIpe/IeJICHHON JIOTMUECKOH MOCIeI0BaTeIbHOCTH;
® [PaBUJILHO BBIMOJIHWI PUCYHKH, YEPTEKH, IPaQUKU, COMMYTCTBYIOIIUE OTBETY;
® [I0Ka3aJl yMEHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NPUMEpPaMU, TPUMEHSThH €€ B HOBOM
CUTYaIlUU TPU BHITIOJHEHUH MIPAKTUYECKOTO 3a/IaHUS;
® MPOJIEMOHCTPUPOBAJ 3HAHHE TEOPUHU PaHEE U3YUEHHBIX COMYTCTBYIOLIUX TeM, COPMUPOBAHHOCTD U
YCTOWYMBOCTh UCIOJIb3YEMBIX TIPH OTBETEC YMCHHI M HABBIKOB; OTBEYAJI CAMOCTOSTEIIBHO, 03
HABOJISIIIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJIHA — JIBE HETOYHOCTH MPU OCBEIIEHUE BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAIKaX,
KOTOPBIE YUCHHK JIETKO UCIIPABUJI TIOCJIC 3aMEYaHUS YUUTEIS.
OTBeT OlLeHUBAETCS OTMETKOM «4», eciu:
® YJIOBJICTBOPSAET B OCHOBHOM TPEOOBAHMSIM Ha OLICHKY «5», HO MPU 3TOM UMEET OJIMH U3
HEJOCTaTKOB: B U3JI0’KEHUH JIOMYIICHBI HEOObIINE MPOOEIbl, HE HCKA3UBIIIEE MATEMAaTHIECKOE
coJiepKaHue OTBETA; JOMYIIEHBI OJIMH — JBA HEJ0UETa IPHU OCBEIIEHUH OCHOBHOTO COJIEpKaHUS
OTBETa, UCTPABICHHBIE TIOCTIC 3aMEeYaHUs YUUTES,
e JIOMYyIICHHI OLIMOKA WK O0Jiee BYX HEJI0YETOB IIPHU OCBEIICHUN BTOPOCTEIIEHHBIX BO- IIPOCOB WJIH B
BBIKJIQ/IKaX, JIETKO MCIPABJICHHBIE MOCIIE 3aMEUaHuUs yUUTEs.
OtMmeTka «3» CTaBUTCS B CICAYIOMIUX CITydasx:
® HEMOJIHO PAaCKPBITO COJEpKaHUE MaTepHala (CofepKaHue U3JI0KEeHO pparMeHTapHO, He BCeraa
MOCJIeI0BATENHHO), HO TIOKa3aHO 00111ee MOHUMaHKEe BOIIPOCa U MPOIEMOHCTPUPOBAHBI YMEHUS,
JOCTATOYHBIE /IS YCBOCHUS MIPOTPAMMHOTO MaTepuaina (onpeaeneHsl «TpedoBaHUIMU K
MaTeMaTUYeCKOU MOJATOTOBKE YUAIIUXCs» B HACTOSIICH MporpaMMe 10 MaTEMaTHKeE);
®  UMENNCH 3aTPYTHEHUS UK JOMYIICHBI OIIMOKHU B OTPE/ICTICHUN MAaTEMAaTHYECKONH TEPMUHOJIOTHH,
YyepTekax, BBIKJIAKaX, UCIIPABJICHHBIE MMOCJIEe HECKOIBKUX HABOSIIUX BOIIPOCOB yUH TEIS;
® VUYEHHUK HE CIIPABUIICS C MPUMEHEHHUEM TE€OPHH B HOBOU CUTYallUU MIPH BBHIIOJTHEHUH MPAKTUYECKOTO
3a/IaHMs], HO BBITIOJIHWJI 33]JaHUs 00513aT€TbHOTO YPOBHS CIIOKHOCTH T10 IAHHOU TEME;
® [IpU JOCTATOYHOM 3HAHUU TEOPETHUECKOTO MaTepualia BhISIBIIEHA HEJOCTaTOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.
OtMmeTKa «2» CTaBUTCS B CIENYIOIIUX CIIyJasx:
® HE pPacKphITO OCHOBHOE COJIepKaHUE yueOHOTO MaTepHaa;
e OO0OHapy)KEHO HE3HAHHE YUYCHUKOM OOJIbIIeH MiIH Hanbosee BaAXKHOM YaCTH y4eOHOTO MaTepHaa;
e  JIOMYIICHBI OITMOKH B ONPEICIICHUH TOHSATHIA, TPH UCITOJIb30BAHUN MaTEMaTHICCKON
TEPMHUHOJIOTHH, B PUCYHKAaX, YepTekaxX UK rpadukax, B BEIKIAIKaX, KOTOPhIE HE UCIIPABICHBI
MOCJI€ HECKOJIBKUX HABOSIIUX BOIIPOCOB YUUTETIS.
3.06wan knaccuguxkayua ouiuodokK.
[Tpu orieHKke 3HaHWHN, YMEHUI 1 HaBBIKOB yYaIllUXCs CIEAYeT YUYUTHIBATh BCE OMUOKH (TpyOble U HETpyObIe)
Y1 HEeJTI0OYETHI.
3.1. I'pyObIMu cunTarOTCs OMIMOKU: HE3HAHUE OIPEIeTICHHsI OCHOBHBIX MOHATHI, 3aKOHOB, TIPAaBUJI,
OCHOBHBIX TIOJIOXKEHHUH TEOPUH, HE3HaHHE (POPMYJI, OOMIECTIPUHATHIX CUMBOJIOB 0003HAYECHHI BEIMYMH,
SJIMHHII UX U3MEPEHUS; He3HAHNE HAMMEHOBAHUH €IMHUI U3MEPECHUS; HEYMEHHUE BBIJICIIUTH B OTBETE
TNIaBHOE; HEYMEHUE MPUMEHSTh 3HaHUs, AITOPUTMBI JJIs PELISHUS 3a7a4; HEyMEHUE JAeNlaTh BBIBObI U
000011eHNS; HEYMEHUE YUTATh ¥ CTPOUTH TpadUKK; HEYMEHHE MOJIb30BAThCS IEPBOUCTOYHUKAMH,



y4eOHUKOM M CIIPAaBOUYHUKAMU; MTOTEPsl KOPHS UM COXpaHEHUE MOCTOPOHHETO KOPHS; OTOpackiBaHue 6e3
00BsICHEHUH 0AHOTO U3 HUX; 60 paBHO3HAUHbIE UM OIIMOKHU; BEIUMCIUTEIbHbIE OIINOKHU, €CIIU OHU HE
SIBIITFOTCSI OITUCKOM; Torndeckue omuoku. 3.2. K HerpyObIM ommOKaM clieTyeT OTHECTU: HETOUYHOCTh
(hOpMyIIMPOBOK, OTIPEICIICHUH, IIOHATUH, TEOPHIA, BEI3BAHHAS! HETIOJTHOTOW 0XBaTa OCHOBHBIX ITPU3HAKOB
OMPEIEIIEMOT0 OHATHUS UM 3aMEHOM OJIHOTO - ABYX U3 3TUX NMPU3HAKOB BTOPOCTENIEHHBIMU; HETOUYHOCTh
rpaduka; HepalMOHAIBHBIA METO] PEIICHHSI 3314 WJIM HEJIOCTATOYHO IPOAYMAHHBIH IIJIaH OTBETA
(HapylIeHue JIOTUKH, TOJIMEHA OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU ); HEPALIMOHAIIbHBIE
METO/IbI pabOTHI CO CIIPABOYHOM U JPYToil INTEpaTypoil; HEyMEHUE peniaTh 3a/1a4u, BHIIIOIHATh 3aJaHUs B
00111EM BHJIE.

3.3. Henoueramu sIBIAIOTCS: HEpAIMOHAIBHBIC TPUEMbI BBIYUCIICHUH U TIPe0Opa3oBaHui; HEOPEKHOE
BBITIOJTHEHHE 3aMKCel, YepTexel, cxeM, rpaduKoB.

TeMaTuKa NPAKTHYECKOM YACTH.

7 KRiace
Ner\i Ne ypoxka Jlara nposenenus Tema
ITo nnany (bakTHUecKu
1 KonTponbnas paborta Nel no teme: «HauanbHbie
reOMETPUYECKUE CBEACHUSI»
2 KonTponbnas pabota Ne2 no teme: «TpeyroibHUKI
3 KonTponbaas padorta Ne3 o teme: «llapamiensHbie
psIMbIE»
4 KonTponbnas pabota Ne4 no teme: «CoOTHOIIEHUS
MEXJ1y CTOPOHAMH U YIJIaMU TPEYroJIbHUKa»
5 KonTponbnas padota Ne5 no teme: «lIpsmoyronbHbIit
TPEYrOJIbHUK»
6 HToroBast KOHTpOJIbHAsA paboTa
8 kirace
Ner\n Ne ypoka | Jlata nmpoBeneHus TeMa
ITo nnany (dakTHyecku
1 KonTtponbHas padora Nel no teme:
«HeThIpexyroJIbHUKN»
2 KonTponbnas pabora No2 mo Teme: «Ilnomann»
3 Kontponbnas padota Ne3 no teme: «lIpusznaku
10,1005 TPEYTOIbHUKOB)
4 KonTponbnas padota Ne4 no teme: «lIpumenenne
110J100US K JIOKa3aTeJIbCTBY TEOPEM M PELICHHIO 3a/]1a4.»
5 KonTtposnbHast pabota Ne5 o teme: «OKpyKHOCTb»
6 HToroast KOHTpOJIbHAS paboTa
9 knacc
Ner\n Ne ypoxka JaTta npoBeneHust Tema
ITo nnany (bakTHUecKu
1 Kontponbras padora Nel o teme: «BexTopb»
2 Konrponsnas padora Ne2 o teme: «Meton
KOOpJMHAT
3 KonTponbaast padota Ne3 mo teme: «COOTHOIICHUS
MEX/1y CTOPOHAMH U YTJIaMH TPEyroJIbHUKA.
CxasisipHO€E TPOU3BEAECHHUE BEKTOPOB.»
4 KonTponbhas padota Ne4 o teme: «JlnnHa
OKPYKHOCTH M ILIOIIAb Kpyra»
5 KontponbHas padora Ne5 o teme: «/IBHKEHHSI»
6 Wrorosast koHTpOIbHAs paboTa




KonTpoJsbHbie paboTsl.
7 knace

KontponbHan paGora Ne 1

Bapuanm 1

Yacts A

3anuwume Homepa 8epHblx omeemos k 3adanulo 1.

1°, Mcnonb3ys PHCYHOK, YKa)KHTe BEepHBIE yTBepiKie-
HUA:

1) ZLAM n ZLAK — cMeXHBIE YIJIBI.

2) /ZLAM u /NAM — BepTHMKAJIBHBIE YIJIEI.
3) ZLAK — Tymoit yroJ.

4) ZMAN — npamoii yToJ.

Yacrs B

3anuwume omaeem Kk 3adanuiwo 2.

2°, ¥ron DCL paser 126°, CM — GHCCeKTpHCa 3TOTO
yraa. Haitgure yron ZMCL.

Yacts C

3anuwume o6ocHoéarHoe pewerue 3aday 3-5.

3°. Haiigure ZCPB, eciu ZBPK = 76°.
4. Haiigure gaunel otpe3xkoB BP m DP, ecim BD =
= 18 cmM, a orpeaok DP nHa 4 cm Goasmre orpesaka BP.
D

K
B

B c

5% W3 Touxu B nposeaeHel Tpu xyuya: BM, BN u
BE. Hatigute yron NBK, ecniu £LMBN = 84°, Z/MBK =
= 22°,



KonrtponbHan pa6ora Ne 1

Bapuanm 2

Yacts A

3anuwume Homepa 8epHbLX omeemos K 3adanuio 1.

1°. Hcrmonb3ys pHCYHOK, YKa)XHTe BepHhIe YTBep-
KACHUSA!

1) ZAKD n /BKD — cMeXXHBI€e YTJIBI.

2) ZBKD u /BRKE — BepTHKAJbHBIE YIJIHI.
3) ZAKE — Tyno# yroa.

4) Z/BKE — npsamoit yroJ.

Yacrs B

3anuwume omaeem Kk 3adanuio 2.

2°, ¥ron DCB paBern 148°, CK — OuccexTpuca aToro
yraa. Hadigure yron ZBCK.

Yacts C

3anuwume o60ocHO8aHHOe pewerue 3aday 3—5.

3°..Hafinure ZADC, ecniu ZBDE = 138°.

4. Hajiaure mmHEB oTpe3akoB BD m DC, ecan
BC = 24 cM, a orpesok BD ma 8 cm Goasmie orpeaxka DC.

p E

A C

5%, Otpeskm MP u OK mnepeceKaloTCA B TOYKe E,:
OAMH M3 yriaoB npu BepmuHe E paBen 110°. Hai‘mwre:
yroa KEC, rAe EC — 6uccexrpuca yrna PEK. '



KonTtponbHana pabora Ne 2

Bapuanm 1

Yacts A

3anuwume HOMeEDPA BEPHLLX OMEemMos K 3adaHuio 1.

1. Ucnonsaya pUCYHOK, YKa)KUTe BE€PHHIE YTBepkKze-
HUSA:

A D 9 M 320
B m
N D

1) CD — GuccekTpuca Tpeyroabauka ABC,
2) CD — meauana TpeyroasHuKa ABC.

3) PN — mepuana tpeyroabauxka MPK.

5) EK — meauana TpeyronsHuka DEC.

6) EK — Bmicora Tpeyronsauka DEC,

Yacts B
3anuwume omeem Kk 3adanuw 2.

2°, B rpeyronsruke BCD croporrt BD u CD pasHHI,
DM — w~epuana, yroan BDC paBern 38°. Haiiaure yriam
BMD u BDM.

C

D
Yacers C

3anuwume obocrosarHoe peuteHue 3aday 3-5.

3°. JIya SC aBnserca Guccexkrpucoi yriaa ASB, a or-
pe3aku SA u SB pasHsl. [Jokaxxure, uro ASAC = ASBC.

4. B oxkpyxHocTu ¢ neaTpom O nmpoBeaeHBI Xopabl DE
u PK, npuuem £LDOE = ZPOK. [lokaxxure, 4YTO 3TH XOp-
ABI PABHEI,

5% Touka D JseXHUT BHYTpH TpeyroasHuka PRS.
Haiigure Z/RDS, ecitu RS = PS, DP = DR, ZRDP =
= 100°.



KoHTponbHana paGora Ne 2

Bapuanm 2

Yacte A
3anuwume Homepa epHbLx omeemos K 3adanuio 1.

1°. Hcnone3yds pPHCYHOK, YKa)KuTe BepHEIe YTBep-
HOCHU:

1) B — 6uccexktpuca TpeyronbHuka ABC,

2) BK — BricoTa TpeyroasHuKka ABC.

3) CN — mepuana tpeyroasauka BCF.

4) CN — GuccekTpuca TpeyroabHuKa BCF.

5) KS — Ouccexrpuca TpeyroasHnka KLM.

Yacts B
Banuwume omasem k 3adanui 2.

2°, Tpeyroapuux SPK — paBHoGeaperHsiit, SK — ero
ocHOBaHMe (cM. pHCYHOK). Yemy paseH £2, eciu Z1 =
= 48°7

1 2
S K

Yaers C

3anuwume obocroéarHoe pewerue 3aday 3-5.

3°. Orpesxku AB u MK nepecekaiorca B Touke O, Ko-
Topad ABAAETCA cepeAuHOoit otpesaka MK, ZBMO =
= ZAKO. Jlokaxxure, uyro AMOB = AKOA.

4. B tpeyroabauxke BMC cropousl BM u MC paBHH,
Touka A JjgexuTr Ha OuccekTpuce MK. Ioka>kuTe, 4TO

AB = AC.

. 5*. B okpyxHocTH c nedTpoM O mnpoBeseH AuaMeTp
AB, nepecexkaromuii xopay CD B Touke K, npuuem K —
cepeauHa xopael. MssectHO, utro LCAD = 40°. Haiigure
ZBAD.



KoHtponbHas pabora Ne 3

Bapuanm 1

Yacers A

3anuwume HoMepa epHbLX omeemos K 3adaHulo 1.

1°. Hcnonsaya PHCYHOK, YKa)XHTe BEpHEIE YTBeEp-
KIACHHNA:

3 a
64 b

2
114°

1) Ilpamele @ 1 b mapajeabHEI.
2) IlpsaMeie m ¥ n napaniejabHEL.
3) £1 u £2 — HaKpecT Jexaniue.
4) £3 u £4 — oZHOCTOpPOHHHE.

8) Z3 u Z5 — cooTBeTCTBeHHBIE,

Yacts B

Banuwume omaem k 3ddanuio 2.

2°, Ilpameie a u b mapannensusl. Haiiaure £2, ecnn
Z1 = 38°.

Yacte C

|
|
|
3anuwume obocrHosarHoe peweHue 3aday 3-5. !
|
|
|

3°, Toukn A u C nexaT o pasHble CTOPOHBI OT NpPA-
Moit BD. JlokaxxuTe, YTO ecCJIH AB|CD u AB = CD, TO !
AABD = ACDB. !

4. Tpeyroansaux MPK — paBHoGeZpeHHBIi, C ocHo-I

BanueM MP. Ilpamaa AB napannennHa cropoune KP;
A € MK, B €. MP. Hatigure /MAB u ZABM, ecan
ZK = T72°, ZM = 54°,

5%, Iokaxkure, uro AC|BD, eciu CB — 6uccekTpuca
yrana ACD, a ABCD — paBuobeapennsiit ¢ ocnoBaaueM BC.

|
|
|
|
I
|
|
|
1
1
|
|
|
|
|
c :
I
|
|
1
1
1
1
1
]
1



KoHntponbHan pa6orta Ne 3

Bapuanm 2

Yacts A

3anuwume HoMepa 8epHbLX omaemoa k 3adanuio 1.

1°. Mcnoan3ysa pHUCYHOK, YK&JKHTe BepHBIE YTBepiKie-
HHUA:

1) IlpamMuie @ ¥ ¢ mapayeybHEL,

2) IIpsiMbie m u k mapajienbHEL.
3) £1 m £2 — OaHOCTOPOHHHME.

4) £1 u £3 — coOTBETCTBEHHEIE,
5) £Z4 u £5 — HaKpecT Jexamue,

Yacts B

3anuwume omeem k 3adanuio 2.

2°, Joxaxure, 9TO OPAMBIE M ¥ N NAPAJLIEABHBI, €CIH
L1 = /2,

Yacts C

3anuwume o6ocHo8aHHOe peweHue 3aday 3-5.

3°. Orpesakn OP m KM mnepecekarwTrca B Touke C,
npuuem, KP = MO u KP|MO. Qokaxnre, utro A KPC
= AMOC.

4. AB u CD — puaMeTphl OfHOM OKpy»XHOocTH. [lo-
kaxxure, uto AC|BD u maiigure ZABC, eciu ZBAD
= 44°,

5% Ha pucynke NP|BD, MB — G6uccexkrpuca yria
NMC, CP — obuccexkrpuca yraa MCD. Haigure ZMBC,
ecan ZMCP = 65°.




KoutponbHas pabora Ne 4

Bapuanm 1

Yacts A

3anuwume HomMepa 8epHbLX omeemos K 3adanulo 1.
1°, Ucnosw3ya aaHHBIe, NpHBEAEHHBIE HAa PHCYHKe,
YKa»HUTe HOMepa BepHEIX YTBEpP KIAeHUM:

1
A

22° 68°\ 2
B C
1) A ABC — npaMOyTroJIbHBIH.
2) A ABC— paBHOOepeHHEIH.
3) £1 — BHemHui#t yrox TpeyroasHuxka ABC.
4) /2 — BHemHMi yros TpeyroasHuka ABC.

Yacts B
3anuwume omeem k 3adanulo 2.
2°, YeMy paBHEI YIJIkl TPEYroJbHMKOB, Ha KOTOPHIE
BBICOTA pa3bMBaeT PABHOCTOPOHHMM TPEeYroJbHHUK?
Yacts C
3anuwume 060cHO8aHHOe peweHue 3aday 3—5.

3°, JloxkaskuTe, YTO eCaM Ha pucyHKe /B m /D upsa-
mele 1 AD = BC, to AABC = ACDA.

C
B

D

A

4. Haitnure yrasl tpeyronsauka BOP, eciim AABC —
paBHOOeApeHHEIN ¢ ocHOoBaHMeM BC, ZC = 68°, OP | AC.

B C

P\

5% B tpeyroasHuke CDE cropouwsl CE u DE paBHBHI,
ouccexkTpucst CM u DH mnepecekarporcs B Touke A. Io-
Kaxkure, uro ADAM = ACAH.




KoHTponbHan pa6ora Ne 4

Bapuanm 2

Yactes A

3anuwume Homepa 8epHbLX omeemos k 3adanuio 1.

1°. Hcnoaw3ysa naHHBIe, NPHBEJAEeHHEIE HA DPHCYHKeE,
VKaKATe HOMEPA BePHBLIX YTBEP)KAEHHIl:

81° 18°
2 / M K

1) A MNK — npsaMoOyTroJbHBIH.
2) A MNK— paBHOGeApeHHEI,
3) £1 — BHemHMit yroa TpeyroasHuka MNK.
4) £2 — BHemHWit yroa Tpeyroasanka MNK.

Yacts B
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2°. BH — BricoTa paBHOGEAPEHHOr0 IPSAMOYTOJBEHOTO
' rpeyroabHMKa ABC, npoBefeHHasa K runorexyse. Haitan-

| Te yrunl TpeyroabHuKka ABH.

Yacrs C
3anuwiume ofocHo8aKHOe pewieHue 3aday 3-5.

3°. IokaykuTe, 4TO ecaH Ha pucyHke AC m BD —
nepueHAVKYNApH K npavmoit CD u AD = BC, to AACD =
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= ABDC. 1
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4. Halinure yrasl R u S tpeyroasauxka PRS, ecan
ZP = 84°, a ZR B 4 pasa MeHbIIe BHeIIHero yrja IIpH
BepmuHe S. i

5%, IlpamMas OM, napannenbHas 6oxoBoii cropone AC,
paBHOGeapeHHOr0 TpeyromsEMKa ABC, mepecexaer cTO- |
pornl AB u BC B Touxax O u M. [okaxwure, aro ABOM |

— paBHOGepeHHRII. |
1



KonTpoabHast padora Ne 5.
Bapmuanr 1
1. Hano: £BAD = 2BCD =90°, £ADB = 15°, «BDC = 75° . Jlokxa3ats: AD || BC.

B C

A D
2. B tpeyronsauke ABC £C = 60°, 2B = 90°. Boicora BB1 paBHa 2 cm. Haiitu: AB.
3. B octpoyronsHom Tpeyroapauke MNP Ouccekrpuca yrina M nepecekaet BoicoTy NK B Touke O,
npuueM OK =9 cm. Halingute paccrosiaue ot Touku O 1o npsimoit MN.
4, OnuH U3 yriaoB OpsIMOYTOJIBHOTO TPEYroJibHUKA paBeH 60°, a cyMMa rHIIOTEHY3bl U MEHBILIETO KaTeTa
paBHa 42 cMm. Halinute runorenysy.
5. [Toctpoiite MpsIMOYTOJIbHBIN TPEYTOJbHUK 110 TUIIOTEHY3€ U OCTPOMY YTITy.
KourpoJabnas padora Ne S.
Bapuanr 2
1. Hano: £AOD =90°, zOAD = 70°, £OCB = 20° (puc. 4.246). loxazars: AD || BC.
C

D
2. B tpeyronsauke ABC 2C =90°, CC1 — BbicoTa, CC2 =5 cm, BC = 10 cm. Haiitu: 2CAB.
3. B npsamoyronsaom tpeyronbsauke DCE ¢ npsmbiv yrinom C nposenena 6uccexkrpuca EF, npuuem FC =
13 cm. Haiinute paccrosinue ot Touku F 1o mpsimoii DE.
4. OpauH U3 YI0B NPSMOYTOJIBHOTO TPEYrojbHUKa paBeH 60°, a pa3HOCTh TMIOTEHY3bl U MEHBILIETO KaTeTa
paBHa 15 cm. Haiinure runorenysy.
5. [TocTpoiiTe NpsAMOYTOJIBHBIA TPEYTOJIBHUK IT0 KaTETy U MPUJIEKAIIEMY K HEMY OCTPOMY YIIIy.

Hrorosasi KOHTpOJIbHAsSI padoTa



Bapuanm 1
Yacts A
3anuwume HoMepa 6epHbiX Oomeemos K 3adaHuam 1

u 2.

1°. Ucnonb3ya AaHHEIE, NPHBeJEeHHLIE HA PHCYHKAX,
VKa)XuTe HOMepa DPHCYHKOB, H& KOTODbIX H306paxeHsl
paBHOGepeHHBIE TPEYTrONbHHKH:

1) 2)

90°  45°

3) 4)

35°

36° 50° 65°

2°, B rpeyronsuuke ABC npoeefieHnl MeauaHa AM,
Onccexrpuca BN u Boicora CK. Ykaxkure HoOMepa Bep-
HEIX YTBepKaeHMii:

1) BM = CM. 3) /BAM = /CAM. 5) ZAKC = 90°.
2) AN = CN. 4) /ABN = Z/CBN. 6) ZBNC = 90°.

Bapuanm 2

Yacrs A

3anuwume HoMepa 6epHbLX Omeemoé k 3adanuam 1
u 2.

1°. Hcnoansys paHHEE, NpHBEJeHHEIe Ha PHCYHKAaX,
VK&XXKHTe HOMepa DHCYHKOB, HA KOTOPBIX H306pa’KeHE
paBHOGePEHHBIE TPEYTOJBHHKH:

1) 2)

90° 45

3) 4)

40° 70°

2°. B TpeyronnHuke ABC nposegennl MmMemuaHa AD,
SmooexTpuca BE u Bricotra CK. Ykaxxure HOMepa BepHBIX
YTRAPACHMIA:
1) AE = CE. 3) /BAD = /CAD. 5) ZCKB = 90°.
2) BD =CD. 4) ZABE = /CBE. 6) ZBEC = 90°.

Yacts B
Banuwume omeem K 3adaruam 3 u 4.

3°. MK — xopaa okpy:kHOCTH ¢ UeHTpoM O. Haltgu-
e ZOMK, ecnn ZMOK = 40°.

4, Ha pucynke orpesox PT napannenen cropoHe AD,
aya PK amnserca Guccextpucoit yrnma CPT. Haitaure Be-
anuuny yraa PKT.

40°
A P c

Yacrs C
Banuwume obocHosarnHOe pewenue 3aday 5—6.

5°. Ha pucynke Touka K saBnserca cepeguHoit orpes-
xoB AD u BC. [Joxakure, uto npamele AB u CD napaxn-
JeNbHBI.

A B
K

c D

6* Ha Guccexrpuce BD paBHOGeApeHHOr0 TpPeyrojb-
HuKa ABC ¢ ocnoanmem AC ormeuena Touka O, Ha oT-
peske AD — Touka M u Ha oTpeske CD — Touka K,
npuueM DM = DK. Haligure £ZMOD, ecnu ZCKO =
= 110°,

Yacts B
3anuwume omseem Kk 3adanuio 2.

3°. BC — xoppa okpy:kHOCTH ¢ meATpom O. Haiigure
£ZBOC, ecnun £ZBCO = 50°.

4. Ha pucynke orpesox MP napannenen cropose CE, !

aye MK sasaserca OmccexTpucoit yraa BMP. Haﬁnm‘e:
BeauYHRy yrna BKM.,

3anuwume obocnosannoe pewenue 3aday 5-6.
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5°. Ha pucyHke orpesku AB u CD napajiienbHBI "
paBEul. [oka)kure, 9410 TOouKa K sABasercsa cepennnm‘fx:
orpeaxa BC.

A B
K

6*, Ha 6mccextpuce BM paBHOGeAPEHHOr0 TPEYroJb-
Huxa ABC c ocHoBanuem AC orMeuyeHa ToYkKa D, Ha OT-
pesake AM — Touka E um Ha orpeake CM — Touka F,
npuuyem EM = FM. Haiigure ZCFD, ecnu Z/FDE = 80°,
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KonTpoJsbHbIe padoTsl.
8 kaace

1. Inarosaam npamoyroabHuka ABCD 1nepeceKaroT-

ca B Touxke (O. Haitgure yros mexxay AamaroHajasiMH, €CJIH
ZABO = 30°.

2. B napannenorpamme KMNP npoBemeHa OucceKTpHca
yria K, xoTopasa nepecexkaer ctopony MN B Touke E.

a) lokaskurte, uro TpeyrosbHUK KME paBHOOEIpDEHHBIH.

6) Haiigure cropory KP, ecitu ME = 10 cm, a nepuMeTp
napaJijiejiorpaMMma paBeH 52 cM.

I R L e L L e e

K—1, B—2

1. Inaronaan pomb6a KMNP nepecekaiorca B Touke O.
Hajiigure yruasl tpeyroasauka KMO, eciu LZMNP = 80°.

2. Ha cropone BC napamnenorpamma ABCD Basita Touka M
Tak, utro AB = BM.
a) Hokaxxure, uro AM — OuccekTpuca yrjia BAD.

6) Haiinure mnepumerp mapaniaesorpamma, ecaiu CD = 8 cm,
CM = 4 cm.

K—2, B—1

1. CmexkHBIEe CTOPOHBI IapaJijiesiorpaMMma paBHE! 32 CM U

26 cm, a oauH u3 ero yrjoB paBeH 150°. Haiigure nioimanb
InapaJjijiejiorpaMmma.

2. Ilinomanes npaMoyroabHoi Tpamenuu pasHa 120 cm?, a
eé BpIcoTa paBHa 8 cMm. HaiinuTe Bce CTOPOHBI TpPalellUH, €CJIH
OZHO M3 e€é OocHOBaHMI Ha 6 cMm OoJbIlle Apyroro.

3. Haiigure nuomanaes pomba, ecJH ero CTOpoOHa pas-
Ha 20 cM, a JUaAroHajJH OTHOCATCA KakK 3 : 4.

K—2, B—2

1. OgHa M3 auaroHajgey napaJjjiejiorpaMMma ABJISeTCA ero
BBICOTO¥ M paBHa 9 cm. HaiiguTe CTOpOHBI mapajjejorpaMma,
ecau ero muomanb passEa 108 cm?.

2. Haiinute nuomans tpanemuun ABCD ¢ ocHoBaHHA-
mu AD u BC, ectu AB = 12 ¢cm, BC = 14 cm, AD = 30 cm,
£ZB = 150°.

3. OgHa u3 puaroHasein pom6a Ha 4 cMm Gosblue APYroi,
a nuomaabs pomba pasuHa 96 cm?. Haiigure cropoHy pomb6a.



K—3, B—1

1. Ha pucyuke AB || CD. A B
a) Hokaxxkure, 4TO
AO - OC = BO - OD.
6) Haitpute AB, eciin BC = 24 cwm,
OB =9 ¢ecMm, CD = 25 cm. (0]

2. HaiiguTe OTHOILIEHMe IIJOIIA-
nei TpeyroJabHUKOB ABC m KMN,
ecJH AB = 8 cmMm, BC =12 cm,
AC =16 cm, KM = 10 cm, MN =
=15 cm, KN = 20 cmMm.

K—3, B—2

1. Ha pucyaxe MN | AC. B
a) HokakuTte, 4TO
AB - BN = CB - BM.
6) Haitnure MN, eciu AM = 6 cmMm,
BM = 8 cM, AC = 21 cwm. M N

A C

2. HalinuTe OTHOIIEHMe ILIOLIAAE TpeyroJbHMKOB PQR
n ABC, ecmm PQ =16 cm, QR = 20 cm, PR = 28 cm,
AB =12 ¢cm, BC = 15 ¢cm, AC = 21 cmM.

8 kaacc K—4, B—1

1. B npamoyroapHom TpeyroabHuke ABC ZA = 90°,
AB = 20 cwm, BoicoTta AD pasHa 12 cm. Haiinute AC u cos C.

2. Iuaronans BD mnapannemorpamma ABCD mnepreHau-
KyJasapHa K ctopoHe AD, AB = 12 cm, LA = 60°. Haiigure
ILIOMIaAb IapaJlejorpaMma.

3. BokoBasa cTopoHa Tpalenuy, paBHas 5v2 cMm, obpa3sy-
eT ¢ 00abIIUM OcHOBaHHeM yroa B 45°. OcHoOBaHHUSA Tpalleiuu
paBHBI 12 cm u 20 cm. HailiguTe miomiaab Tpalen.

8 kaace ' K—4, B—2

1. B npamoyroasHoMm TpeyrosbHuKke ABC Bricota BD pas-
Ha 24 cM # oTcekKaeT OoT runoreHy3sl AC orpe3ok DC, paBHbBIHA
18 cm. Haiigure AB u cos A.

2. luaronanp AC npamoyroabHuka ABCD paBHa 8 c¢M Hu
cocTaBJIsA€T cO cTopoHoili AD yron B 45°. Haligzute niomansp
IIPAMOYTOJbHHUKA.

3. B mnpsaMoyroJbpHO#l Tpamenmud OAUH M3 YILJIOB PpaBeH
135°, cpeguaa MuHUA paBHa 18 cM, a OCHOBaHHA OTHOCATCA
kKak 1 : 8. HaliguTe OoCHOBaHHA Tpalelud M €€ ILJIoNIIalb.



K—5, B—1

1. YUepesd TouKky A OKpPYKHOCTH IIpOBeleHBl auametrp AC
u aBe xopisl AB u AD, paBHBIE pauycy 3TOH OKDYXHOCTH.
Haiigure yriel yeThlpéxyroabHuka ABCD u rpafycHble MeDbl
ayr AB, BC, CD, AD.

2. OcroBanne AB pasnHobeapeHHOro Tpeyrojbuuka ABC
paBHo 18 cm, a 6okoBas cropoHa BC paBHa 15 cm. Hailigure
paguychl BIMCAHHON B TPEYroJbHUK M ONHCAHHOM OKOJIO Tpe-
YTOJBHUKA OKPYXXHOCTEH.

3. I3 moukn K K OKpyKHOCTH ¢ 1eHTpoM O mnposeze-
Hbl JBe NpaAMBIe, Kacaloliueca NaHHOH OKPYKHOCTH B TOY-
Kax M u N. Haiigute orpesaku KM u KN, eciu OK = 12 cm,
ZMON = 120°.

K—5, B—2

1. Orpesok BD — puaMeTp OKPY3KHOCTH ¢ neHtpoMm O.
Xopna AC penuT momojgam paauyc OB u nepneHIUKYJSApHA K
Hemy. HalisiuTe yraer yeTbipéxyronsHuka ABCD u rpagycHbIe
mepsl ayr AB, BC, CD, AD.

2. Bricotra CD, nposenéHHas K ocHOBaHMI AB paBHO-
OengpeHHoro TtpeyroabHuxka ABC, paBHa 3 cm, AB = 8 cm.
Hajigure paguychl BIMCAHHOM B TPEYrOJbLHHUK U OINHCAHHOMH
OKOJIO TPeyroJbHUKA OKPYXKHOCTeMH.

3. I3 Toukm K K OKpyXHOCTH ¢ LeHTpom O mnposene-
HBl JABe NpAMBIe, KacalollHecA AAaHHOH OKPYXXHOCTH B TOUY-
Kax M u N. Haiigute orpesknn KM u KN, ecniu OM = 9 cm,
ZMON = 120°.

Hrorosasi kKOHTpo/1bHasi paboTa MO reoMeTpPHHM 3a Kypc 8 Kiacca.
Bapmuanr 1.

Nel. bokoBasi cropoHa paBHOOEIPEHHOTO TpeyroyibHuKa paBHa 10 cM, a ero ocHoBaHue paBHO 12 cM. Haiinute
€ro IJIOIA b U IEPUMETP.
Ne2. buccexktpuca yrna A mapamnenorpaMmma ABCD nenut cropony BC Ha otpeskun BK u KC, paBHble
COOTBETCTBEHHO 8 cM U 6 cM. HaiinuTte nepumeTp napaienorpamma.
Ne3. Beruncnute mnomans Tpaneiuu ABCD c ocaoBanusimu AD u BC, ecniu AD =24 cm, BC = 16 cMm, yron A
=45°, yron D =90°.
Ned. B oxpyxHOCcTH nipoBeneHsb! 1Be xopasl AB u CD, nepecekaromuecs B Touke K Ttak, uto KC = 6 cm, AK =
8 cMm, BK + DK = 21 cm. Hatinure mmusr BK 1 DK.
Ne5. ITpstMOyToNIBHBIN TPEYTOJBHUK ¢ KaTeTaMu 6 CM U 8 CM BIIMCaH B OKpY»HocTh. Haiinure ee paguyc.

HTorosasi KOHTpPOJIbHAsI pa0doTa MO reoMeTpPHH 3a Kypc 8 kiacca.
Bapuanr 2.
Nel. BokoBasi ctopoHa paBHOOenpeHHoro tpeyronbHuka ABC paBHa 29 cm, a BbicoTa coctaBisieT 2lcwm.
Haiinnre nomans 1 nepuMeTp TpeyroJbHHUKA.

ﬁ\.
No2. OnHa u3 cTOpoH mMapasienorpaMMa paBHa 12, a onynieHHas Ha Hee \‘\\ BBICOTA
pasHa 10. HaiiquTe miomaap mapamienorpamma. 1 12 ‘\13

u \
Ne3. Haiinure miomaaps Tpamneuu, n300pakEHHON Ha pUCYHKE. 9 12

Ne4. B okpyxkHoctu mpoBeneHbl aBe xopasl AB u CD, mepecekaromuecs B Touke M tak, uto MB=10cwm,
AM=12 cm, DC=23 cm. Haitnure mmmast CM u DM.

Ne5. IIpssMmoyronbHbIil TPEYTOJIBHUK BIIMCAH B OKPYXHOCTh paaunyca 5 cM. Haiinure momianb TpeyroiabHHKA,
€CJIM OJJUH U3 €ro KaTeTOB PaBEH 6 CM.



KonTposibHbIe padoThbl.
9 kaace
KonTposabHas padora 1.

K—6, B—1

1. Toukm E u F nemar Ha cropoHax AD um BC coor-

BeTCTBEHHO InapaJinenorpamma ABCD, npuuém AE = ED,
BF : FC =4 : 3. —_

—_— > e
a) BLIpaanTe BeKTOp EF uepe3 BeKTOPHI m = ABun = AD.
6) Mosxer JIY IPY KaKQM-HUOYAb 3HAYEHUH X BBINTOJHATD-

cA paBeHcTBO EF = x - CD?
2. B npamMoyroapHo#l Tpanenuu G0KOBble CTOPOHBI PaBHBI

15 cm u 17 cMm, cpengHas auHus paBHa 6 cm. Haiimure ocHo-
BaHUA TpalelHu.

 K—6, B—2

1. Touka K nexUT Ha cTopoHe AB, a Touka M — Ha
cropone CD mnapannemorpamma ABCD, npuuém AK = KB,
CM : MD = 2 : 5. . R .

a) Bripasute BekTOp KM dYepe3 BeKTOpbl p = AB u
g = AD.

6) Mowxer nu nipu KaKOM-HHOy/b 3HAUEHUH X BHINOJIHATD-
ca paBeHcTBo KM = x «- CB? '

2. OnuH U3 YIJIOB NPsAMOYIoOJIbHON Tpameuuu paseH 120°,
66apmiaa 6oxoBaa ctopoHa paBHa 20 cM, a cpengHAA JHUHUA
paBHa 7 cMm. HaiifiuTe OCHOBAaHHA TpaIelHH.

KonTposabHas pabora 2.

1. HaiizuTe KoOpAMHATHI M JAJHHY BeKTOpa a, ecJH
- - 1 -> - -
a=-b+ 5 s b {3; -2}, ¢ {-6; 2}.

2. JlaHbl KOOpAMHATHl BepIIMH TpeyronbHuka ABC:
A (-6; 1), B(2; 4), C(2; -2). I[orca}xn're, YTO TPEYyroJbHUK
ABC paBHoﬁenpeHHmn U HaWauTe BBICOTY TPEYroOJIBHUKA,
IIPOBEIEHHYIO U3 BEPIIHUHBI A.

3. OKpyXHOCTL 3ajaHa yPaBHEHHEM (x - 1) + y = 9,
Hanumure ypaBHeHue NIPAMOM, MpoxoaAniell uepe3 eé IeHTP
M napajjesJIbHOM OCH OpPJUHAT.

K—1, B—2

1. Haiinute KoOpAMHATHI M JAJMHY BeKTOpa a, ecau
- 1 - - - -
a = gb - ¢, b{3; -9}, c {-6; 2}.

2. [laubl KOOpAMHATHI BepHIMH NapaJyaenorpamma ABCD:
A(-6; 1), B(0; 5), C(6; —4), D (0; -8). [Hokaxkute, UTO
ABCD — npAMOYroJbHHMK, M HaWAUTe KOOPAMHATHI TOYKH
nepeceuyeHuss ero auaroHajei O.

3. OKpY:KHOCTL 3a7jaHa ypaBHEHHeM (X + 1)2 +(y — 2 = 16.
Hanumure ypasHeHHe NIPAMOH, NPOXOAAIeA Yepes3 €€ LEeHTp
¥ napaJiieJIbHOM ocH abcluce.



KonTposabHas pabora 3.

K—2, B—1

1. HaiiguTe yron mexxay jaydom OA M NOJMOMKHUTEIbLHOH
noayockio Ox, ecnu A (-1; 1).

2. Haiinure cTopoHsl M yriael TpeyroabHuUKa ABC, eciau
ZB = 30°, ZC = 105°, BC = 32 cm.

3. Havinzute Kocunyc yrina M tpeyroasHuxka KCM, ecan
K(1; 7), C(-2; 4), M (2; 0).

K—2, B—2

1. Hailinure yron mexay ayuoM OA M IIOJOXKHUTEILHOM
noayockio Ox, ecau A (3; 3).

2. Haiigure cropousl U yrjabl TpeyroiabHuxa ABC, ecau
4B = 45°, ZC = 60°, BC = 3 cm.

3. Halinure xocunyc yraa C tpeyroasauka KCM, ecau
K (3; 9), C(0; 6), M (4; 2).

KonTtpoJuabHnas padora 4.

K—3, B—1

1. ITepuMeTp NpPaBUJIBLHOI'O TPEYrOJbBHHKA, BIHCAHHOI'O B
OKPY3KHOCTb, paBeH 45 cm. Haiigure cTOpOHY IIpaBUJIBHOrO
YeTBIPEXYTrOJbHHKA, BIIUCAHHOIO B TY K€ OKPYKHOCTD.

2. Haiinure nusomaznes Kpyra, €cja ILIOMIAAbL BIMCAHHOIO
B OKPY’KHOCTBb KBaJpaTra paBHa 72 aMm?,

3. Paguyc okpykHocTH paBeH 8 cMm, a rpajaycHass mMepa
aAyru paBHa 150°. Hailiaure anuuy sTo# AYTH.

| K—3, B—2

1. ITepumeTp NPaBHJIBHOTO INIECTHMYTOJbHHKA, BIHCAHHO-
ro B OKPYXXHOCTh, paBeH 48 m. Haligure cropony kBaapara,
BIIUCAHHOT'O B TY K€ OKPYXHOCTb.

2. Halinure AIHHY OKpPY’KHOCTH, €CJAH IJIOMIAAL BIHCAH-
HOTO B OKPYXHOCTh IIDABHJBHOIO IINECTHYTOJbHUKA paBHA

72\/5 cMm2.

3. Paguyc kpyra paBeH 12 am, a rpagycHas mepa AyrH
paBHa 120°. HaliaguTe miomags OrpaHUYeHHOTO 3TOH AYroit
CeKTOopaAa. ‘



KonTposabHas padora 5.

K—4, B—1

1. Nana tpanenua ABCD. IloctpoiiTe ¢purypy, Ha KOTo-
pyio otobpa’kaeTca aTa Tpamelus NpPHU CHUMMETPHHU OTHOCH-
TeJBHO NPAMOMH, colep:kaleil 60KoByi0 cTopoHy AB,

2. lan npamoyroasHuk ABCD, rae O — ToYKa mepece-
4yeHUdA erc auaroHaseii. Touka M cumMerpuuHa ToukKe O oT-
HOCHTeJIbHO cTOpoHbl BC. JloKa*XHUTe, YTO YEeTHIPEXYTOJbHUK
MODC — napannenorpamm. HaliguTe ero nepumerp, ecau
CTOPOHBI IPAMOYTOJbBHUKA paBHBI 6 cM 1 8 cM.

3. Joka)kuTe, 4YTO pPABHOCTOPOHHUH TpeyroibHuk ABC
orobpakaeTca Ha ceba mpu moBopoTe BOKpyr Touku O Ha 120°
10 4acOBOM cTpeske, rae O — TOYKA MepecedyeHHus ero MeauaH.

K—4, B—2

1. Nana tpaneuusa ABCD. IlocrpoiiTe ¢urypy, Ha KOTO-
pyio orobpaskaeTcs 3Ta Tpameuus IIPH CHMMETPHUH OTHOCH-
TeJbHO NPAMOMH, cofep Kaleil eé ocHoBaHue AD.

2. Man npamoyronsHuk MNKP, rage O — TouKa mnepece-
4yeHUA ero guarosHaiueil. Touka D cumMMmerpuuyHa Touke O OT-
HOCHTEJILHO CTOPOHBI MP. Jloka)XuTe, YTO YETHIPEXYTOJBHHK
MOPD — pom6. Haiifure ero nmepumerp, ecJu CTOPOHBI NpHA-
MOYTrOJIbHUKa paBHHI 7 ¢cM u 24 cM.

3. Hokaxkure, uto KBaapar ABCD otobpakaerca Ha cebs
npu moBopoTe BOKPYr Touku O Ha 90° npoTHB 4acoBo# cTpel-
KU, rge O — TOUYKa mepeceyeHUA ero AuaroHaseii.

KonTtpoJuabHnas pa6ora 6.

K—5, B—1

1. Paguyc OKPY>XHOCTH, ONHCAHHOW OKOJO IPAMOYIOJb-
HHKa, paBeH 5 cM. OxHa CTOpOHA NPAMOYroJbHHMKA paBHA
6 cMm. Beruuciure:

a) ILJIoLAAbh NPAMOYIrOJbHUKA;

6) yron Mexay AuAroHAJsAMH NPAMOYTOJbHUKA.

2. HanuiuTre ypaBHeHHE OKPYKHOCTH C IIEHTPOM Ha Mps-
MOH y = 4 u kacarmeiica ocu abemuce B Touke (3; 0).

3. B mpaBHJIBHBIN TPEyroIbHHUK CO CTOPOHOH 4 cM Bmuca-
Ha OKPYXKHOCTb M OKOJIO HETro OIMCaHa APYras OKPY3HOCTb.
Haiigure nnomanb KOJIbIA, B3aKJIIOUEHHOTO MEXKIY STHUMH
OKPY>XHOCTAMH.

4. BoxoBas cTopoHa paBHOGEAPEHHOrO TPeyroJbHHUKA PaB-
Ha 20 cMm, a yron npu BepuinHe paseH 84°, Haiiaute nepumerp
3TOr0 TPeyroJLHHUKA. '

K—5, B—2

1. Jaunl Touxku A (—4; 3), B(3; 10), C(6; 7), D(-1; 0).
Hoxaxxure, uto ABCD — mnapanienorpamMm, M HaWauTe ero
epuMeTp. '

2. Hanuinure ypaBHeHHME OKPYYKHOCTH C LEHTPOM B TOY-
Ke A, mpoxogsaineil uepes Touxky B, ecau A (2; -3), B(-2; 2).

3. B oxpyxkHOocTh paguycom 10 cM BnucaH KBapj-

patr ABCD. Haiigure miomaab KoJblla, OTPAaHHYEHHOTO AaH-
HOl ¥ BIIMCAHHOH B KBaJpaT OKPYYKHOCTSMH.

4. OcHOBaHMEe paBHOOEAPEHHOT0 TpPEYroJbHHKA PaBHO
26 cm, yrom npu ocHoBaHuH paBeH 56°. Haiigure mepuMeTp
3TOr0 TPeyroJbHUKA.



JIMCT perucTpauuu u3MeHeHH i K padodeil mporpaMmme

yuureas Kouerkosoii E.B.
(P.HN.0. yyurens)

I'eomeTpusd, 9 kiacc

(Ha3BaHUE MPOrpaMMbl)

Hara
N3menenus

[Ipyuunna
W3MEHEHUS

CyTb U3MEHEHUS

KoppekTupyrouiye neicTBus
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