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IHHOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma no yueoHomy npeametry «l'eomerpusi» paspabomana 6
COOmMEemcmeauY ¢ HOPpMAMUBHLIMU AKMAMU:
- O®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-®3 «0O6 o6pa3zoBaHuu B

Poccuiickoit denepanumy (¢ mMoCISAYONTUMA U3MEHEHHUSIMU);
- Konuenuus pa3Butusi Maremarhueckoro oOpaszoBaHusi B Poccuiickoi
®denepaiuu, yreepxkaeHa pacnopsbkenueM [IpasutensctBa PO ot 24.12.2013 Ne
2506-p;
- npuka3 MuHHuCTepcTBa 0Opa3oBaHus U Hayku Poccuiickoit ®denepanuu oT
17.12.2010 Ne 1897 «OO0 yrBepkIeHuu (DenepanbHOro TOCyIapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHJapTa  OCHOBHOTO  oOmiero  oOpazoBaHus»  (C
MOCJIETYIOINTUMU U3MEHEHUSIMHU );
- npuka3 MunuctepcTBa oOpasoBanus U Hayku Poccuiickoit @enepauuu OT
31.03.2014 Neo 253 «O6 yrBepxnenun DenepanbHOro nepeyHs y4eOHHUKOB,
PEKOMEHIYEMBIX K UCIIOJIB30BaHUIO MIPHU PeaTU3allii UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTallMI0 00pa30BaTeIbHBIX MPOrPaMM HA4aJIbHOTO OOIIEro, OCHOBHOTO
o0111eT0, CpeHEro 00IIero 00pa3zoBaHus» (C MOCIETYIONUMU U3MEHEHHSIMHU );
- CanutapHo-3nuaemMuonornyeckue nmnpaswia W HopmatuBbl  CanlluH
2.4.2.2821-10 «CaHuTapHO-3MUIEMUAOJIOTHYECKHE TPEOOBAHUS K YCIOBUSM H OP-
raiu3anuu oOy4eHHs] B O0O0IIE00pa30BATENbHBIX YUPEKICHUAXY», YTBEPKIICHHBIC
[TocTtanoBneHneM [7aBHOrO ToOCyJapCTBEHHOrO caHuUTapHoro Bpadya P® or
29.12.2010 Ne 189;
- [IpumepHasi ocHOBHasi 0Opa3oBaTeibHasi MporpaMma OCHOBHOTO OOIIEro
oOpazoBaHusi, op00peHa pemieHueM ¢eaepaibHOr0  y4eOHO-METOIUYECKOTO
oObeauHeHust mo o61emMy odpazoBanuto (mpotokos ot 08.04.2015 Ne 1/15);
- OcHoBHass  oOmieoOpa3oBaTelibHasi ~ MporpaMma  OCHOBHOTO  0OIIEro
obpazoBanus MbOY «Apuctosckas OOILy;
- JokanpHBIM HOpMaTuBHBIN akT MBOY «Apucrosckas OOIll» o paGoueit
porpamme.

Pabdouasi mporpamma yuyeOHOro mpeamera «l'eomeTpusi» cocraBjieHa Ha
OCHOBE:

e DenepasbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO
obmero oopazoBanms 2010 r.

o [IpumepHOil porpaMMbl OCHOBHOTO 001Iero oOpa3oBaHus. MaremaTuka.
(Crangaptel Broporo nokonenus.) — M.: [Ipocsenienue, 2010..;

e IIporpammsbr: 5-11 xnaccel/ A.I'Mep3nsk, B.b.Ilononckuii, M.C. Axup. -
M.:Benrtana-I'pad, 2017;

o DenepanbHOro nepeyHsi y4eOHHUKOB, PEKOMEHJIOBAHHBIX MUHHUCTEPCTBOM
oOpasoBanust Poccuiickoit ®enepannu K HCIOIB30BAaHUI0 B 00pa30BaTEILHOM



nmporiecce B 001eo0pa3oBaTeIbHbIX yupexaeHusax, (yueonuk «l'eomerpus 7
KJIacc» O obmeoOpa3zoBaTenbHbIX opranuzanuii /A.I'. Mepsnsak, B.b.
[Tononckuii, M.C. fxup. - M. : Benrana-I'pad, 2017 r

e Metoauueckoro mocoousi: I'eomerpus : 7 kmacc / E.B. byuxo, A.T.
Mepsisik, B.B. Tlonouckuii u 1p. — M. : Bentana-I'pad, 2016

1. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «'EOMETPUS»

OpfHOM U3 OCHOBHBIX II€JIEM M3YyYEHHs] T€OMETPUH SIBJSIETCS Pa3BUTHE MbIIII-
aenusi. B mpornecce uzydenus reometpund GOpMUPYETCS JTOTUYECKOE U allTOPHUT-
MUYECKOE MBIIUICHHE, a TAK)KE€ TaKUEe KayecTBa KaK CHUJIa U TMOKOCTb, KOHCTPYK-
TUBHOCTh W KPUTUYHOCTh. s ajganTanuu B COBPEMEHHOM HH(OPMAIMOHHOM
o01iecTBe BaXKHBIM (PAKTOPOM SIBJIsiETCSl (POPMUPOBAHUE MAaTEMATHUYECKOTO CTHJIIS
MBILUIEHHS], BKJIIOYAIOUIETO B ¢€0s1 MHAYKIUIO U JeAYKIHIO0, 0000IEHUEe U CUCTe-
MaTHU3aluI0, abCTparnpoBaHue U aHAJIOTHIO.

W3ydeHne reoMeTpun Mo AAHHON MpOrpaMme CIocoOCTBYET (POPMUPOBAHUIO
y YYallluxcsl JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3ylbTaTOB 00yUe-
HUS, COOTBETCTBYIOUMX TpeOoBaHusiM OI'OC.

7-9 KJjaceol

JIn4HOCTHBIE Pe3yJIbTAThI:

1) Poccuiickas rpakaaHCKas MICHTHYHOCTh: MATPUOTH3M, yBakeHue k Oteue-
CTBY, 0CO3HAHHUE BKJIaJa OTEYECTBEHHBIX YUYEHBIX B PA3BUTHUE MUPOBOIl HAYKH;

2) OTBETCTBEHHOE OTHOIICHHUE K YYCHHIO, TOTOBHOCTb W CIOCOOHOCTH
OOy4Jarouuxcsi K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIUU K
00y4YE€HHIO U MMO3HAHUIO;

3) OCO3HAaHHBIH BBIOOP ¥ TMOCTPOCHHWE JAJbHEWINCH WHAMBHIYATBHOM
TpaekTopuu oOOpa3oBaHHUs Ha Oa3e OpPUEHTUPOBKM B MuUpe Mpodeccuid u
NpO(PECCHOHANBHBIX MPEANOYTEHUH C YYETOM YCTOMYMBBIX IO3HABATEIbHBIX
MHTEPECOB, a TaKXe Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K
TPYZY, Pa3BUTHE OMNbITA yYaCTHs B COLUMUAIBHO 3HAYUMOM TPYLIE;

4) yMeHHEe KOHTPOJIMPOBAThH MPOIECC U Pe3yNIbTaT Y4eOHOM U MaTeMaTHyeCKOi
JESTENBHOCTH;

5) KPUTUYHOCTb MbLIIUJICHHUA, HWHHUIOHWATHBA, HAXOAYHMBOCTb, AKTHUBHOCTBL IIPpHU
pCHICHUH I'COMCTPHUUICCKHUX 3a1aq.

Cpeocmeom 0ocmudicerus SMux pesyibmamaos A611emcsi.
- cucTeMa 3aJlaHui y4eOHUKOB,;
- TIPEACTaBIICHHAs B y4yeOHWKax B SBHOM BHJIC OpraHU3alMs Marepuaja To
MPUHIUITY MUHUMAKCA;



= HCII0JIb30BAHUEC COBOKYIIHOCTHU TCXHOJIOFI/Iﬁ, OPHUCHTHUPOBAHHLIX HA Pa3BUTHUC
CaMOCTOATCIBHOCTH MW KPHUTHUYHOCTH MBINIJICHUA: TCEXHOJIOI'HA HpO6JICMHOFO
Aruajiora, TCXHOJIOI'UA IPOAYKTUBHOI'O YTCHUS, TCXHOJIOTHUS OICHUBAHMA.

MeTaHpeI[MeTHBIe pe3yabTaThbl:

1) yMeHuEe caMOCTOSITEIbHO ONPEACTATh e CBOEr0 OOYYCHHs, CTaBUTh U
dbopmynupoBath /i ce0si HOBBIE 3a7aHus B yu&0e, pa3BUBaTh MOTUBBI U HHTEPECHI
CBOEH T03HABATEIHHOM NI TEIILHOCTH;

2) yMEHHE COOTHOCHTHb CBOM JCHCTBHMS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYIIECTBJISITh KOHTPOJb CBOEH JEATEIIBHOCTH B TIPOLECCE JOCTHKCHUS
pe3ynbTara, OnpenesaTh CoCOoObl ACHCTBUM B paMKaxX MPEJI0KEHHBIX YCIOBHHN U
TpeOOBaHUM, KOPPEKTUPOBATh CBOM JICHCTBHUS B COOTBETCTBHUU C M3MEHSIOIICHCS
CUTYaIluEH;

3) yMEHHUE OINpeNeNsaTh TIOHITUS, CO3/IaBaTh OOOOIICHUS, YCTAHABIMBAThH
aHaJOruy, Kiaccu(UIMpPOBaTh, CaMOCTOATEIBHO BBIOMpPAaTh OCHOBAaHUSA H
KPUTEPHUH JJIs1 KJIacCU(DUKAIIY;

4) ycTaHaBIMBaTh MPUYUHHO-CJICICTBEHHBIC CBSI3H, MPOBOINUTD J0Ka3aTeIbHOE
pacCyKJIeHUE, yMO3aKJIoueHUe (MHIYKTUBHOE, NEAYKTUBHOE W IO AaHAJIOTHHU)
JIeJIaTh BBIBOBI,

5) yMeHHE WIUTIOCTPHPOBATh W3yYEHHBIE TIOHATUS W CBOMCTBa Quryp,
OIPOBEPraTb HEBEPHBIC YTBEPKIACHNUS,

6) KOMIICTEHTHOCT, B OOJACTH  HCIIOJB30BaHUSA  HH(POPMAI[MOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

7) mepBOHAYaJIbHBIC MPEACTABICHUS 00 HICSIX U O METOJaX FEOMETPUH Kak 00
YHUBEPCAIHHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBAX MOJEIMPOBAHUS SIBICHUMN U
POLIECCOB;

8) yMeHHMe BHAECTH TECOMETPHYCCKYIO 3aJadyy B KOHTEKCTE IPOOJIECMHOI
CUTyallu! B JIPYTUX TUCHUILINHAX, B OKPYKAIOIIEH KU3HU;

9) yMEeHHE HAXOIUTh B PA3NIMYHBIX UCTOYHHKAX MH(DOPMAIUK, HEOOXOIUMYIO
JUTSL pEIICHUs] MaTEMaTHYeCKUX Mpo0JieM, U NPEICTaBIsATh €€ B MOHATHOU (opMe,
NPUHUMATh PEIICHHE B YCJIOBUSX HEMOJHOW WA M30BITOYHOM, TOYHOW WIIU
BEPOSITHOW MH(OpMaIny;

10) ymeHue TIOHUMaTh W  UCIOJNB30BaTh  MaTeMaTHUYECKHUE  CpPEACTBa
HaDUSIIHOCTH  (YepTekd, TaONMIbl, CXeMbl W Jp.) I8 HWUIIOCTPALUH,
WHTEPHPETALNH, aPTYMEHTALNN;

11) ymeHHe BBIABMraTh THUIIOTE3bl MPH PEHICHWHM 3aJa4d W IOHHMATh
HEO0OXOIMMOCTh UX TIPOBEPKH;

12) moHWMaHWE CYINTHOCTH aJITOPUTMHUYCCKUX TNPEANUCAHUA U YMCHHE
JIEVCTBOBATh B COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM.



13) Hcnosnp3oBaHue MareMaTHYeCKMX 3HAHUM IS PELICHUS Pa3IMYHBIX
MaTeMaTHYeCKUX 3a7a4 ¥ OLIEHKU MOJYyYEHHBIX Pe3yJbTaToB.

14) COBOKYITHOCTb  yMEHHIA o HCIIOJIb30BAHUIO J0Ka3aTeIbHOU
MaTeMaTH4eCKON peyu.

15) CoBOKymHOCTh YMEHHH TO pabore ¢ uMH(pOpMamued, B TOM YHCIC H C
Pa3TUYHBIMH MaTEMAaTHICCKUMU TEKCTaMH.

16) YMeHuss WCHONB30BaTh MaTEeMAaTHYECKUE CpPEACTBA JUIS H3YYCHHUS W
ONMCAHUSI PEAIBHBIX ITPOLIECCOB U SIBICHUM.

17) He3aBHUCHMOCTbH M KpUTHYHOCTH MBITILICHHS.
18) Bois u HACTOMYUBOCTD B JJOCTUKCHHUH LICIIH.

MertanpeaMeTHble pe3yJbTaThl BKIIOYAIOT OCBOCHHBIE OOy4aroU[UMUCS
yHUBEpCcalbHble  y4eOHble  ACHCTBUS  (pEryJasiTUBHbIEC, IO3HABaTEIIbHbIC,
KOMMYHUKATHUBHBIE).

Peeynamuenvie YY/1
7-9-1u1 knaccot

Obyuarowuiics cmodicem:

— CaMOCTOSITENTEHO 0OHapyscueams M popmynuposams podIieMy B KIACCHOH U
WHUBUTyalIbHON yU4eOHOU JIeATeTbHOCTH;

— @bl0BU2AMb BEPCUU PEIICHUS TPOOJIEMbl, 0CO3HABATh KOHEUHBIN PE3y/bTar,
BBIOMPATh CPEJCTBA JIOCTHIKEHUS 1€ W3 TPEIIOKCHHBIX WM HMX HCKaTh
CaMOCTOSITEIIbHO;

— cocmagniamy (MHIWBUIYAIbHO WU B TPYIIE) IUIAH pEUIeHUs MpoOIeMbl
(BBITIOJTHEHUS TIPOEKTA);

— noodbupamsv K Kaxaou mpobieme (3aade) ajeKBaTHYIO €l TEOPETUYECKYIO
MOJIEIb;

— paboTas 1o MPEATOKESHHOMY WJIM CAMOCTOATEIHHO COCTABICHHOMY IUIAHY,
UCnonb308ams HaApPALY C OCHOBHBIMH U JOTMOJHUTENBHBIE CpPeCTBa (CIpaBOYHAS
JUTEPATYpa, CIOKHBIE TPUOOPHI, KOMIIBIOTED);

— NIAHUPOBAMsb CBOIO MHAUBHUIYATLHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO;

— pabomams 1O CaMOCTOSITEIILHO COCTABICHHOMY IUJIaHy, CBEPSSICh C HUM H C
HEIbI0  JIEATCTLHOCTH, UCHPABIsIs  OMMOKH, WCIOJB3YyS  CaMOCTOSTEIHHO
noIoOopaHHbIe cpeacTBa (B ToM unciie 1 UHTepHeT);

— CBOOOIHO Hnob306ambcsi  BHIPAOOTAHHBIMU  KPUTEPUSIMH  OLICHKU U
CaMOOIICHKH, WCXOMAS M3 IEH U UMCIOIIUXCS KPUTEPUEB, paziindasi pe3yibTaT H
CITOCOOBI JCHCTBHIA;

— B XO7I€ MPEICTaBICHUS IPOEKTa 0a8ams OYeHKy €ro pe3yibraram;

— CaMOCTOSITEIbHO 0CO3HA6amb TIPUUMHBI CBOETO YCIeXa WM Heycliexa U
HAXOJIUTh CIIOCOOBI BBIXOJIA U3 CUTYAIIMU HEYCIIeXa;

—  yMemb  OYeHumsb CTENEHb YCIEIIHOCTH CBOEH  HHIWBHIYyaJIbHOU
o0pa3oBaTeIbHON JESTENBHOCTH;



— daeamy OYeHK)y CBOUM JIMYHOCTHBIM KaueCTBaM U YepTaM XapakTepa («KaKoB
s1»), ONPEIENSITh HAIPABICHUSI CBOETO Pa3BUTHS («KAKUM Sl XOUy CTaTh», «YTO MHE
JUTSI 9TOTO HAJIO CHACINIATHY).

Cpeocmeom ¢opmuposanus perynaTuBHbIX Y VY]l ciyXar TeXHOIOrHUs
CUCTEMHO-JIEATEIIBHOCTHOTO TOJXOAa Ha ATale HU3y4YeHHs] HOBOTO Marepualia U
TEXHOJIOTHUS OIIEHUBaHUsI 00pa30BaTEIbHBIX JOCTHKEHUN (YUeOHBIX YCIIEXOB).

IHlo3naeamenovnvie YY/l
7-9-1u1 knaccot

Obyuarowuiics cmodcem:

— AHAIU3UPOBAMb, CPABHUBAMD, Kldccuduyuposamsv u 0606wams (HaKThl U
SABJICHUS;

— ocywecmensams CpaBHEHUE, CEPUALINIO U KIIAaCCU(PUKALIMIO, CAMOCTOATEIBHO
BBIOMpAasi OCHOBAHUS U KPUTEPHUU JIJIs1 YKA3aHHBIX JIOTUYECKUX ONEpalnii; CTPOUTh
KJIacCU(UKAIUIO MYyTEM TUXOTOMUYECKOTO JieJIeHUs (Ha OCHOBE OTPUIIAHMUS);

— cmpoumb  JIOTUYECKA OOOCHOBAaHHOE PACCYXKICHHE, BKIIOUYAIOIIEE
YCTaHOBJICHHE MPUUUHHO-CIICJICTBEHHBIX CBSI3EH;

— c030a6amsb MaTEMaTU4ECKUE MOJIEIH;

— COCTaBIISITh TE€3UCHI, PA3JIMYHbIC BUJbI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.II.).
[IpeoOpazoBbiBaTh MH(POPMAIIMIO U3 OAHOTO BUJA B JAPYroil (Tabiuily B TEKCT,
JTUarpaMMmy U 1p.);

—  BbIYUMDBIBAMb BCE YPOBHU TEKCTOBOM MH(MOpPMAIIUH.

— YMemb onpeoenamv BO3MOXKHBIE HMCTOYHUKU HEOOXOIWMBIX CBEICHUIA,
MIPOU3BOJIUTH MOUCK (HOPMAIINH, AaHATIM3UPOBATH M OLICHUBATDH €€ JJOCTOBEPHOCTD.

— TOHMMAasi MO3UIIMID APYroro 4YeJlOBEKa, paziuiams B €ro pPeuyr: MHEHUE
(TOUKy 3peHHs), A0Ka3aTebCTBO (apryMeHThl), (haKThl, THIOTE3bl, AKCHOMBI,
Teopuu. s ATOro CaMOCTOSITEbHO HCIOJIb30BaTh PA3IMYHBIC BUIbI YTCHUS
(u3yuyaroiiee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOMCKOBOE), TPUEMBI CITYLIAHUS.

— caMOMYy c030asamsb UCTOYHUKH WUHGOPMAIMK Pa3HOTO THUMA W JJIS Pa3HbIX
ayIuTOpUi, coOI0aaTh MH(POPMAIIMOHHYIO TUTHEHY U MpaBuUiia HH(OPMAILIMOHHON
0C30MacHOCTH;

— yMemb UCNONb306aMb KOMITBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJOTUH
KaK MHCTPYMEHT JIA JOCTIIKCHUS CBOMX IIeeil. YMeTh BBIOMpaTh aJeKBATHBHIE
3a/1aye UHCTPYMEHTAJIbHbBIE TPOTPAMMHO-ANMNapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom gopmuposanuss TO3HaBaTeIbHBIX Y Y]l ciyxar ydeOHbII
MaTepuall U IPEXK/Ie BCEro MPOAYyKTUBHBIC 3aaHUs yUeOHUKA.

Kommynuxkamuenwoie YY/I:
1-9-11 k1accot

Obyuarowuiics cmodicem:

— CaMOCTOSITENIBHO Opeanu308bi6ams yY4eOHOE B3aMMOJEHCTBUE B TIpyIIe
(ompenensTh 001IMe 1IeNIK, J0TOBapUBATHCS APYT C IPYTOM H T.11.);



— OTCTauBasi CBOKO TOUKY 3pPEHUS, HPUBOOUMb ap2yMeHmul, TIOATBEPXKAas UX
baxramu;

— B IUCKYCCUH YMemb 8bl0GUHYMb KOHTPAPTYMEHTHI;

— YUWUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHMIO, C JIOCTOMHCTBOM
npusHasams OMMUOOYHOCTh CBOETO MHEHMSI (€CIIM OHO TAKOBO) U KOPPEKTHUPOBAThH
€ro;

— MIOHUMAs MMO3ULIMIO APYTOTO, pa3Iuiams B €r0 PeUu: MHEHHE (TOUKY 3pEHHUS),
JI0Ka3aTeNbCTBO (ApTyMEHTHI), (DaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— yMemdb B3NIAHYTh HAa CUTYallUI0 C WHOW TO3ULUUU U 00208apU8AmMbCsi C
JFOIBMH UHBIX TO3ULUH.

Cpeocmeom opmuposarus KOMMYHUKATUBHBIX Y Y]l CyKaT TEXHOJOTHS
npoOneMHOro oOy4yeHus, oOpraHu3aunus padOThl B MajbIX TPYIINAX, TaKKe
UCIIOJIb30BAHME HAa YypOKax TEXHOJOTUH JMYHOCTHO-OPUEHTHUPOBAHHOIO U
CUCTEMHO-/IEATEIbHOCTHOTO O0yUEHUS.

IIpenmeTHBIE pe3yabTaThI:
1) oco3HaHUWE 3HAYCHHUS TCOMETPHH IS TIOBCESAHCBHOM KU3HU YEIOBEKa,

2) TpeacTaBlIeHHE O TEOMETPUH Kak c(hepe MaTeMaTHUECKOU IesTeIbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAYMMOCTH JIJIsl pa3BUTHS LIMBUIA3ALUY;

3) pa3BuUTHE YMCHHI paboTaTh C YYCOHMKOM MaTreMaTHYEeCKHM TEKCTOM
(aHaIM3UpPOBATH, M3BJIEKATh HEOOXOAUMYIO HH(POpPMAIMIO), TOYHO U TIPAMOTHO
BBIPAKATh CBOM MBICIIM C TPUMEHEHUEM MaTEeMaTUYE€CKOW TEXHOJIOTUU U
CUMBOJIMKH, IPOBOJUTH KJIaCCU(UKALINH, JIOTHYECKHE 000CHOBAHMS;

4) BnajeHue Oa30BbIM MOHATUHHBIM amlmaparoM IO OCHOBHBIM pasjeiiaMm
COZIEp/KAHUS,

5) cucTematHuecKue 3HaHKs O PUTypax U MX CBOHCTBAX;

6) MpakTHYECKH 3HAYUMbIE TCOMETPUYCCKME YMCHHS M HAaBBIKH, yMEHHE
OPUMEHSATh MX K PEIICHUI0O TEOMETPUYECKUX M HEreOMETPUYECKUX 3aaad, a
UMEHHO:

— un300paxarh (Uryphl Ha MIOCKOCTH;

— WCTOJIB30BATh TEOMETPUUYECKUMN S3BIK IS OTICAHUS IPEIMETOB
OKPY’KaIoIEro MUpa;

— W3MEPSThH JJTUHBI OTPE3KOB, BEJIMUMHBI YITIOB, BRIYUCISATH TUIOMAIN QUTYD;

— pacmno3HaBaTh U N300pakaTh paBHBIC, CAMMETPUYHBIC U TIOJJOOHBIE (DUTYPHI,

— BBITOJHSTH MMOCTPOCHUS TEOMETPUIECKUX (PUTYP C TIOMOIIBIO IUPKYIISI U
JIMHCUKHU;

— YUTaTh W UCTOJIH30BaTh HHGOPMAIIUIO, MPEACTABICHHYIO Ha YePTEKAX,
cXeMax;

— TIPOBOJUTH MPAKTUUECCKUE PACUETHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA «'EOMETPUS»

I'eomeTpuueckue purypnl

Buinycknuk nayyumes:

* MIOJIL30BAThCS SI3BIKOM T€OMETPUU JJII OMUCAHUS MPEIMETOB OKPYKAIOIIErO
MHpa U UX B3aUMHOIO PACIIOIOXKEHNUS,

* pacmo3HaBaTh W H300pa)xkaTh Ha 4YEpPTEKaX U PUCYHKAX T€OMETPUUYECKUE
burypsl 1 ux KOH(QUTYpaIHy;

* KJIacCU(PUITMPOBATh T€OMETPUUECKHE (PUTYPHI;

* HAXOJIUTh 3HAYCHMS JJIMH JIMHCHHBIX 3JIEMEHTOB (PUTYp M WX OTHOIICHUSA,
rpaaycHyto mepy yrioB ot 0° go 180°, mpumeHsisi onpeesieHusi, CBOMCTBA U
NpU3HaKU (PUTYp W UX DJIEMEHTOB, OTHOIICHUsA (Quryp (paBeHCTBO, IOa00HE,
CUMMETPHH, TIOBOPOT, MapalieIbHBIN ITEPEHOC);

* ONIEPUPOBATh C HAYAJIBHBIMU TMOHSATUSIMU TPUTOHOMETPUU U BBINOJHATH
AJIEMEHTapHBIE onepaluu Haj GYHKIHUSIMU YIJIOB;

* JIOKa3bIBaTh TEOPEMBI;

* pelaTh 3a7a4y Ha JI0Ka3aTeIbCTBO, OMUPAsCh HA U3yUYEHHBIE CBONCTBA PUTYP
Y OTHOIIICHUUN MEXIy HUMHU U IPUMEHSISI U3y4EHHBIE METOJIbI I0Ka3aTEIbCTB;

* pelllaTh HECJIOXKHBIE 3a/ladd  Ha TIOCTPOCHHE, TIPUMEHSASI OCHOBHBIC
aJTOPUTMBbI IOCTPOCHUS C TTIOMOIIBIO LIUPKYIIS U JIMHEHKH;

* pemiarh MPOCTEUIINE TIJIAHUMETPUUECKHUE 3a1a4l B IPOCTPAHCTBE.

Buinycknuk noayuum 603MOMCHOCHb:

* OBJIAJICTh METOJAMU pPELICHMs 3aJa4 Ha BBIYMCIICHUS U J0Ka3aTeJIbCTBA:
METOJIOM OT MPOTHUBHOTO, METOJIOM MOAO0OHUS, METOAOM Iepedopa BapUAHTOB M
METOJIOM F€OMETPUYECKUX MECT TOYEK;

* IPUOOPECTH OMBIT MPUMEHEHUs aNreOpandeckoro U TPUTOHOMETPUUYECKOTO
anmapara U UAeu ABMKEHUS PU PELIEHUHA TEOMETPUYECKUX 3a1ad;

* OBJIAJICTh TPAJULMOHHOW CXEMOM pEHIEHUs 3a7Jad Ha TOCTPOECHHUE C
MOMOIIBI0 IUPKYJAS M JIMHEWKHU: aHAJINW3, IIOCTPOCHHUE, JOKA3arelIbCTBO U
UCCIICJOBAHUE;

* HAy4YMTHCS PEIIaTh 3a1a4d Ha IIOCTPOCHUE METOAOM I'€OMETPUUECKOTO MECTa
TOYEK ¥ METOJIOM ITO00M;

* IPUOOPECTH OIBIT MCCIEAOBAHUS CBOWCTB IUIAHUMETPUUECKUX GUTYP C
IIOMOILIbIO KOMIIBIOTEPHBIX IIPOTPaMM,;

* IPUOOPECTU OMBIT BHIOJIHEHUS TPOEKTOB.

HN3mepenne reomeTpu4ecKux BeJUIUH

Buvinyckruk Hayuumcs:

* HCIOJIb30BaTh CBOMCTBA U3MEPEHHUsS IJIMH, IJIOIIAIEH U YITIOB IIPU PEIICHUN
3aa4 Ha HAXOXKJICHWE JUIMHBlI OTpPE3Ka, JUIMHBI OKPYKHOCTH, IUIMHBI JYyI'H
OKPYKHOCTH, TPaJyCHOW MEPBI yIUIa;

* BBIYHCIIATH IJIOIAIH TPEYTOJIbBHUKOB, IIPSIMOYTOJIBHUKOB,



napajuIesIorpaMMOB, TPAIeni, KPyrOB U CEKTOPOB;

* BBIYHCIISTH JUTUHY OKPY)KHOCTH, ITTUHY AYTH OKPYKHOCTH;

* BEIYHCIIATh JJTMHBI JIMHEHHBIX JJIEMEHTOB (PUTYp M WX YINIBI, HCIOIB3YS
GbopMyIBl JJIMHBI OKPYXHOCTH M JITMHBI AYTH OKPY>XHOCTH, (POPMYIIBI IUTOIAIeH
buryp;

* pemiaTh 3aJa4d Ha JOKAa3aTebCTBO C HCIOJNB30BaHUEM (OPMYN JITHHBI
OKPY>KHOCTH | JIJTUHBI TyTH OKPYKHOCTH, PopMyJI TUIoIaaeu Gpuryp;

* permarh MPaKTUYECKUE 3a7auu, CBA3aHHBIC ¢ HAXOXKICHUEM T€OMETPUYECKHIX
BeTUYMH (WCTIONB3Ysl TIPH HEOOXOJUMOCTH CIPABOYHUKH U TEXHUYECCKUC
CPENCTBA).

Buvinycknux nonyuum 603MONCHOCMb HAYYUMbCA:

* BBIYUCJIATh IUIOWAAM (UTYp, COCTAaBICHHBIX M3 JBYX WM Oonee
IIPSAAMOYTOJIBHUKOB, IIapaJuIeIOrPaMMOB, TPEYTOJIBHUKOB, KPyra U CEKTOpa;

* BBIUMCIIATh  IUIOLIAAM  MHOTOYIOJIBHUKOB,  HCIIOJIIb3ys  OTHOLICHUS
PaBHOBEIMKOCTU U PAaBHOCOCTABJICHHOCTH;

* IPUMEHSATh ajNreOpanyeckuidi U TPUTOHOMETPUUECKHH amnmapaT U UAeH
JBWKCHUS IIPU PELLICHUH 3a/1a4 Ha BBIYMCIICHUE TUIOIIAIEH MHOTOYTOJIbHUKOB.

Koopaunarsl

Buinycxknuk nayyumes:

* BRIUUCIISITh JJIMHY OTpEe3Ka 110 KOOpJMHATaM €ro KOHIIOB; BBIYUCISATH
KOOPJIMHATBI CEPEIMHBI OTPE3KA;

* UCIIOJIb30BaTh KOOPJIWHATHBIM METON JUIi M3YYCHHUS CBOWCTB TIPSAMBIX H
OKPYXHOCTEM.

Bovinyckuuk nomyuum 603mMONCHOCb.!

* OBJIQZICTh KOOPJIMHATHBIM METOJAOM pEIICHUS 337a4 Ha BBIYMCICHUS W
JIOKa3aTeIbCTBO

* MPUOOPECTH OMBIT UCTIOJIB30BAHUS KOMITBIOTEPHBIX IPOTpaMM JIJIs aHaAIu3a
YACTHBIX CJIy4aeB B3aMMHOTO PACTIONIOKEHUS OKPYKHOCTEH U MPSIMBIX;

* mpuoOpecTu OITBIT BBIITOJTHEHHUS MPOEKTOB Ha temy «lIpuMenenue
KOOPJIMHATHOTO METO/Ia MPU PEIICHUH 3a/1a4 Ha BBIYUCIICHUS U JI0Ka3aTEIbCTBAY.

BexTopsl

Buinycknuk nayuumcs:

* OIICPUPOBATb C BEKTOPAMH: HAXOAWTb CyYMMY U Pa3sHOCTb ABYX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIM NMPOU3BEACHUIO 33JaHHOIO
BEKTOpPa Ha YUCJIO;

* HAXOAUTHb i1 BEKTOPOB, 3aJaHHBIX KOOpAMHATAMH: JUIMHY BEKTOpa,
KOODJAMHATBI CYMMbl M Pa3HOCTH JBYX U 0oyiee BEKTOPOB, KOOPIWHATHI
MPOU3BEACHUS BEKTOpA Ha YHUCIIO, MPUMEHSISI IPU HEOOXOUMOCTH COYETATENIbHbIH,
IIEPEMECTUTEIIBHBIN U paCIIPEAEIUTEIIbHBIN 3aKOHBI;

* BBIUHUCIIATh CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, HAXOAUTb YIOJ MEXIY
BEKTOpPAaMHM, YCTAaHABIUBATh IIEPIICHIUKYISIPHOCTD MPSMBIX.



BblnyCK‘HuK nOJy4um 603MONCHOCNIb!

®* OBJIaACTh BCKTOPHBIM MCTOAOM MIJId PCHICHUA 3aJdad Ha BBIYMCICHUSA U
J0Ka3aTCJIbCTBA,

° HpI/IO6p€CTI/I OIIBIT BBIIIOJIHCHHUA IIPOCKTOB

I[lnanupyemble pe3yabTaThl 00y4eHHs reOMeTPUH B 7 Kjacce

I'eomeTpnueckue Gurypsl

Buvinycknux nayyumcs:

« [I0JIb30BATHCS SI3bIKOM T€OMETPUU U OUCAHUS IPEAMETOB OKPYKAKOLIETO
MHUpa U KX B3aUMHOTO PACIIOI0KEHUS;

«pacrio3HaBaTh U U300paxaTh Ha YepTeKaxX U PUCYHKAX reOMETpUUECKUe Ppu-
T'YpBI U UX KOHPUTYpaIUu;

« KJIacCU(ULIMPOBATH FEOMETPUUECKUE (DUTYPBL;

« HAXOJUTH 3HAYCHUS JJIUH JTUHEHHBIX SJIEMEHTOB (PUTYP U UX OTHOILICHUS,

«TpagycHyto Mepy yrioB oT 0°go 180°, mpuMeHsist onpenesieHusi, CBONCTBA U
IPU3HAKU PUTYP U UX AJIIEMEHTOB, OTHOLIEHUS (PUTyp (paBEHCTBO);

« IOKa3bIBaTh TEOPEMBI;

e pelIaTh 3aJ1a4M Ha JOKa3aTeJIbCTBO, OMUPAsACh HA U3YUYEHHbIE CBOMCTBA QUTYD
Y OTHOLIEHUH MEXIY HUMU U IPUMEHSS U3YUEHHBIE METObI JOKA3aTENIbCTB;

« pELIATh HECJIOXKHBIE 337a4X HA ITIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI
IIOCTPOEHUS C IOMOIIBIO IUPKYJIS U JINHEUKY;

s pELIATh NPOCTEHIINE INIAHUMETPUYECKHE 3a/1a4U B IPOCTPAHCTBE.

Buvinyckruk nonyyum 603mMoicHOCMb!

« OBJIAJIETh METOAAMU PEIICHUS 3a/1a4 HA BBIYUCIICHUS U JOKA3aTENbCTBA: MeE-
TOJOM OT MPOTUBHOTO, METOJIOM NIepeO0opa BApUAHTOB U METOJIOM F€OMeTpUYe-
CKHMX MECT TOYEK;

« IPUOOPECTU OMBIT IPUMEHEHUS aNTreOpanvdecKkoro annapara u ujaen ABuxe-
HUS NIPU PELIEHNN T€OMETPUYECKHX 3a7aY;

« OBJIAJIETh TPAAULIMOHHON CXEMOW PEILICHM 3a/1a4 Ha IOCTPOCHHUE C IIOMOLIBIO
LAPKYJISA U JUHEUKU: aHAJIN3, IOCTPOCHUE, 10KA3aTEIbCTBO U UCCIIEIOBAHUE;

« HAyYNTHCS PEIIATh 33/1a4M HA IIOCTPOEHUE METOJIOM F'€OMETPUYIECKOIO MECTA
TOYEK;

N3mepenne reoMeTpuYeCKUX BeJTHYHH
Buvinycknuxk nayyumcs:
« ICTI0JIb30BaTh CBOMCTBA U3MEPEHHUS JJIMH U YTJIOB MPU PEILICHUH 3a]1a4 Ha
HaxO0XJICHUE JJIMHBI OTPE3Ka, IPalyCHON MepHhI yria;
o peLIATh NPAKTUYECKUE 33]1a4YH, CB3AHHBIE C HAXOXKACHUEM T€OMETPUUECKUX
BEITUYMH (MCTIOIB3YS TPU HEOOXOTUMOCTH CIIPABOYHUKHA U TEXHUYECKUE CPEJI-
CTBA)



2. COIEP’) KAHHUE YUEBHOI'O ITPEJIMETA «'EOMETPUS»
7-9 xnaccel

IMpocreiimiue reomerpuueckue GUrypsbl

Touka, mnpsmas. Ortpe3ok, iyd. VYrom. Bunasl ymoB. CMmexHble U
BEpTUKAJIbHBIE YITIBI. bruccekTpuca yrma.

Ilepecekarommecs u napajuienbHble NnpsAMbie. [lepneHauKyIspHbIe psMBbIE.
[IpuzHakn napamienbHOCTH NOpsMbIX. CBOWCTBA MapajuleNbHBIX — HPSMBIX.
[leprieHIUKYISAP U HAKJIIOHHAS K IPSAMOM.

MHOroyroinbHuKHU

Tpeyronpauku. Buasl TpeyrombHUKOB. MeauwaHa, OHWCCEKTpHCa, BBICOTA,
CpPENHsSA JTUHUSA TpeyroyibHUKA. [Ipu3Haku paBeHCTBA TPEyroJbHUKOB. CBOMCTBA U
OpU3HAKU paBHOOEAPEHHOTo TpeyroibHUKa. CepeluHHBIA MEepHeHAUKYISP
orpe3ka. Cymma yIIOB TpeyroibHuKa. BHEmHME yIIbl  TpeyrojibHHKA.
HepaBeHcTtBo TpeyronbHuka. COOTHOLIEHHS MEXIy CTOPOHAMU U YINIAMH
TpeyronbHuka. Teopema [ludaropa.

[TonoOHble TpeyronpHuku. llpusHaku mnomodust TpeyroapHUKOB. Touku
nepeceyeHus MeauaH, OHCCEKTPHUC, BBICOT TPEYIOJIbHHMKA, CEPEIUHHBIX
NEPHEHANKYISIPOB CTOPOH TPEYroiabHUKa. CBOMCTBO OMCCEKTPUCH TPEYTOJIbHUKA.
Teopema @aneca. MeTpruueckre COOTHOILIEHHS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
CHuHyCc, KOCHHYC, TaHI€HC, KOTAaHI'€HC OCTpPOro ymia MpsMOYTOJIbHOTO
Tpeyroiabarka U ymioB oT 0 go 180. @opmynbl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHI€HC, KOTAaHI'€HC OJHOTO M TOro ke ymia. Pemenue tpeyronsHukoB. Teopema
CUHYCOB U T€OpEMa KOCUHYCOB.

UYerpipéxyronpauku.  [lapamremorpamm.  CBoiicTBAa M INPU3HAKH
napajuienorpamma. lIpsmMoyronbHUK, poMO, KBaapar, UX CBOWCTBA M IPHU3HAKH.
Tpaneuus. CpeqHsis TMHUS Tpareluu U €€ CBOMCTBA.

MHoroyroibHUKU. Beinykisle MHOTOyroJibHUKM. CyMMa yIJIOB BBITYKJIOTO
MHOIOyroJIbHUKA. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

OxpyxHOCTBH M KPYL. ['eomeTpuyeckne NocTpoeHus

OKpyXHOCTb U KpyI. DJIE€MEHTBl OKPYKHOCTHM M Kpyra. LleHTpanbHble U
BINIMCaHHble ymIbl. KacarenpHas K OKpPYXHOCTM M €€ cBoWcTBa. BzaummHoe
pacIonoKEeHUEe MPAMON M OKPYKHOCTH. OmnurcaHHas M BIMCAHHAS OKPYKXHOCTHU
TPEYrojibHUKa. BNHMCaHHbIE M ONHUCAHHBIE YETBHIPEXYTOJIBHUKH, MX CBOMCTBA U
Npu3HaKkyu. BrimcanHble U ONMMCAaHHBIE MHOTOYTOJIbHUKHY.

I'eomerpuueckoe wMecro Touek (I'MT). CepenuHHBII NEPHEHAUKYISP
oTpe3ka u ouccekrpuca yra kak ['MT.

['eomeTpuueckue NoCTpoeHMUs: HUPKYIEM U TMHEHKONH. OCHOBHBIE 3a7ja4ud Ha
IIOCTPOEHHE: IIOCTPOCHUE YIIIa, PABHOIO JAaHHOMY, ITIOCTPOCHHE CEPEAUHHOIO
NIEPIICHMKYJsIpa JAHHOIO OTPEe3Ka, IMOCTPOECHUE MPSIMOM, IPOXOMAIIEH Yepe3
JAHHYIO0 TOYKY U MEPIEeHIUKYISPHON TaHHOU MPsIMOi, TOCTPOEHHE OMCCEKTPHUCHI
JnaHHoro ymia. [loctpoenne TpeyronbHuKa 1O 3aJaHHbIM dieMenTaM. Meroxn I'MT
B 33/1a4ax Ha IIOCTPOECHUE.



HN3mepenne reomeTpu4ecKux BeJUYUH

Jlnuna otpe3ka. PaccrosiHne mexnay IBymsi ToukaMu. PaccTosHue OT TOUKH
10 IpsiMOil. PaccTosiHue Mex 1y apasuieIbHbIMU IPSIMBIMU.

[IepuMeTp MHOTOYTOJIbHHUKA.

JInHa OKPYKHOCTH. [[TMHAa TyTH OKPYKHOCTH.

I'pagycnas Mepa yriia. BennunHa BIMCAaHHOTO yIIIA.

[TonsTHs TIIOMAAM MHOTOYTONMBHUKA. PaBHOBemnkue ¢urypsl. Haxoxnenue
IUIOIIAAA  KBajpara, NPsAMOYIOJbHHMKA, Iapajule]IorpamMMa, TpPEYrOJbHHKA,
Tpareuyu.

[lonsitne mnomanu kpyra. [lnomane cextopa. OTHOIIEHHME IUIOUIAAEH
NOJOOHBIX UTYD.

JlekapToBble KOOPAUHATHI HA MJIOCKOCTH

dopmyna pacCTOAHUS MEXAY AByMsA TO4Ykamu. KoopIuHaThl CepeauHbI
OoTpe3ka. YpaBHEHHE (PUTYpBl. YpaBHEHHUS OKPY)KHOCTH M TMPSMOH. YIIOBOM
K0P PUITUEHT TIPSIMO.

BekTopsl

[lonsitue BexkTopa. Monayns (MHA) BekTOopa. PaBHBIE  BEKTOPHI.
Komnuueapusie Bektopel. Koopaunartsl Bekrtopa. CIlIOKEHHME W BBIYMTAHUE
BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4yncio. CKaasipHOE NMPOU3BEIECHHUE BEKTOPOB.
KocrHyc ymma mexnay IBymsl BEKTOPAMM.

I'eomeTpuyeckue npeodpasoBaHus

[lonsitTue o mnpeoOpazoBaHuu Qurypsl. JIBuxkenue @urypsl. Bumsl
JNBUKEHUS (DUTYphI: MapajuiebHbI MEpPEeHOoC, OCeBasi CUMMETPUS, LEHTpalbHas
cuMMeTpusi, ToBopoT. PaBHbie purypsl. ['omorerus. [lonodue guryp.

JJIeMEHThI JIOTUKH

Onpenenenue. AKCMOMBI U TeopeMbl. JlokazarenbcTBO. JloKa3aTeabCcTBO OT
npotuBHOTO. Teopema, oOparHas nanHoil. HeoOxoaumoe n JOCTaTouHOE YCIOBUSL.
VYrotpeOneHne TOTuueCcKuX CBSI30K eciill..., Mo ..., mo20d U MmobKo mo2od.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH

N3 ucropum reomerpun, «Hawana» EBximpa. Mctopus nsitoro mocrynara
EBxinna. Tpuronomerpusi — Hayka 00 M3MEpEeHHH TpeyroibHHUKOB. [locTpoeHue
MPaBUWIbHBIX MHOTOYTOJIbHUKOB. Kak 3apouiach uiest KoOOpauHar.

H.N. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop.

Conep:kanue kypca «I'eomerpusp»
7 kJj1ace
1. IIpocreitmue reomeTpudeckne PUTrypsl U UX CBOWCTBA

[Ipocreiime reomeTpudeckne GUTYphI: MpsMasi, TOUKa, OTPE30K, Jyd, yroi. [lo-
HSTHE paBeHCTBa reomeTpuueckux ¢uryp. CpaBHEeHUE OTPE3KOB U yIioB. M3Mme-
pEHUE OTPE3KOB, JJIMHA OTpe3Ka. M3mepenue yrios, rpagycHas mepa yria. CMex-
HbIE U BEPTUKAJIbHBIE YIJIbl, X CBOKMCTBA. llepneHauKyIsspHbIE TPSMBIE.



OcCHOBHas L1€JIb — CUCTEMATU3UPOBATH 3HAHUS YYALIUXCSl O IPOCTEHUIINX T€OMET-
pudeckux pUrypax u MxX CBOMCTBaX; BBECTU NOHATHE PABEHCTBA PUTYP.

B nmanHOM TeMe BBOASTCS OCHOBHBIE T€OMETPUUYECKUE MOHATUS M CBOMCTBA IPO-
CTEHIIMX TeOMETPUUECKUX (PUTYP HA OCHOBE HATJISIHBIX MPEICTABICHUN yYaIInX-
Csl IyTeM OOOOIICHUS OYECBUIHBIX WM W3BECTHBIX M3 Kypca MaTeMaTuku 1—©6
KJIacCOB reomeTpudeckux (aktoB. [loHsATHE aKCMOMBI HAa HAYaJLHOM 3Tame 00y-
YEHUSI HE BBOJUTCSA, U CAMH aKCHOMBI HE (OPMYJIHPYIOTCS B sIBHOM BHie. HeooO-
XOJIMMBbIE UCXOJHBIC TMOJIOKEHUS, HA OCHOBE KOTOPBIX M3Y4YalOTCs CBOMCTBA reo-
METPUYECKUX (UTYp, TIPUBOASATCS B ommcaTenbHOW dopme. [IpuHIMIHATEHBIM
MOMEHTOM JIAaHHOM TE€MBI SIBJISIETCS BBEACHUE MOHATHUS PABEHCTBA T€OMETPUUYECKUX
buryp Ha OCHOBE HArJISHOIO IMOHSTHS HajoxeHHs. OrnpenerneHHOe BHUMaHHUE
JIOJKHO YACNSATHCSA MPAKTUYECKUM MPUIIOKEHHUSIM FeOMETPUYECKUX MOHITHIA.

KoHuTtponbHbIx pador: 1
2. TpeyronbHUKH

TpeyronpHuk. IIpu3Haku paBeHCTBA TPEyrojabHUKOB. [lepnenauKynsap K IpsAMOMN.
Menuanbl, OMCCEKTPUCHI M BBICOTHI TPEYroJibHUKA. PaBHOOENIPEHHBIN Tpeyroib-
HUK U €ro CBOWCTBA. 3aJa4M Ha IOCTPOEHUE C TOMOIIBIO IUPKYJIS U JTUHEHKH.

OcHOBHas 11€JIb — BBECTH IOHATHE TEOPEMBbI; BHIPAOOTAaTh YMEHHE JI0Ka3bIBATh
PAaBEHCTBO TPEYrOJbHUKOB C IMOMOIIBI0O M3YUYEHHBIX MPU3HAKOB; BBECTH HOBBIN
KJIacC 3a/lad — Ha MOCTPOEHUE C MOMOUIbI0 IUPKYIS U JInHeku. [IpusHaku pa-
BEHCTBA TPEYTOJIbHUKOB SIBIISIFOTCSI OCHOBHBIM Pa0OYMM alllapaToM BCEro Kypca
reoMeTpuu. JlokazaTenbcTBO OOJBIIEH YaCcTH TEOpEM Kypca U TaKkKe pelieHue
MHOTHUX 33Ja4 MPOBOJUTCA IO CIEAYIOIIEH CXeMe: MOUCK PABHBIX TPEYTOJIbHUKOB
— 00OCHOBaHHME WX PABEHCTBA C MOMOIIBIO KAKOTO-TO MPU3HAKA — CJIEJICTBUS,
BBITEKAIOIINE W3 PABEHCTBA TPEYroJIbHUKOB. [IpriMeHeHHe MPU3HAKOB PaBEHCTBA
TPEYTOJLHUKOB MPU PEIICHUH 3aJ1a4 JJaeT BO3MOXKHOCTb MOCTENIEHHO HAKAIlJIMBATh
OTIBIT TIPOBEJICHUSI JIOKA3aTENbHBIX paccykeHuil. Ha HauaibHOM 3Tane u3y4deHus
Y TIPUMEHEHMS MPU3HAKOB PABEHCTBA TPEYTOJILHUKOB I€7€CO00pa3HO HCIOJB30-
BaTh 33/1a4¥ C TOTOBBIMH YEPTEIKAMHU.

KoHnTtposnbHbIx pador: 1
3. [TapamieneHbie npsiMble. CymMMa yrioB TpEeyrojJbHUKA

[Ipu3Haku napauieTbHOCTU MPSIMBIX. AKCHOMA MapaJiieabHbIX OpsiMbIX. CBOKCTBA
napasuiesibHbIX NpsMbIX. OCHOBHAS 1IEJb — BBECTU OJIHO M3 BAKHEHIINX MOHSATUN
— TMOHATHE MapAJIICIbHBIX MPSMBIX; aTh MEPBOE MPEICTaBIeHNE 00 aKCHUOMax U
AKCMOMAaTUYECKOM METOJIE B TEOMETPUU; BBECTH aKCHOMY ITAPAJIIENbHBIX MPSIMBIX.
[Ipu3Haku U CBOWCTBA MapaJUIEIbHBIX MPSAMBIX, CBSI3aHHBIE C yriaMu, 0Opa30BaH-
HBIMH TIpU MEPECEUECHHUH ABYX MPAMBIX CEKyIIeH (HAKpecT JeXalluMH, OJHOCTO-



POHHUMH, COOTBETCTBEHHBIMH), IIUPOKO HUCIOJIB3YIOTCA B JAIbHEHIIEM MpPU U3Y-
YEHUU YETHIPEXYTOJbHUKOB, MOJOOHBIX TPEYTOJbHUKOB, NMPU PEIICHUHU 337134, a
TaKkKe B Kypce CTepeOMETPHUH.

KonTtponbsHbIX padoT: 1
4. OxpykHOCTb U KpyT. ['eoMeTpruyeckre NoCTpOCHHUs.

CymMma yriioB TpeyrosibHuka. COOTHOLIEHHE MEXAY CTOPOHAMHM W YIJIAMH Tpe-
yroiapHHKa. HepaBeHCTBO TpeyronpHuKa. lIpsAMOyronpHblE TpEYrOJBHUKH, HX
CBOMCTBA M NPHU3HAKU paBeHCTBA. PaccTosiHue OT TOYKM A0 npsMou. PaccrosiHue
MEXKy NapajulesIbHbIMU IPSAMBIMU. [IoCTpOoeHHe TpeyronbHuKa O TPEM DIIEMEH-
TaM.

OcCHOBHasI LIEJIb — PAacCMOTPETh HOBBIE MHTEPECHBIC M BAaXKHBIE CBOMCTBA TpeE-
YTOJILHUKOB.

B nanHOM TeMe MOKa3bIBAETCS OJHA W3 BAXXHEUIINX TEOPEM I'€OMETPUU — TEOPE-
Ma O CyMME YIJIOB TpeyroyibHUKa. OHa MO3BOJIAET JaTh KiIacCU(UKALMIO Tpe-
YTOJIBHUKOB 1O yriaaM (OCTPOYTOJIbHBIN, MPSIMOYTOJbHBII, TYIOYTOJIbHBIN), a TaK-
K€ YCTaHOBUTb HEKOTOpPBIE CBOMCTBA M IPHU3HAKH PABEHCTBA NPSIMOYTOJbHBIX
TPEyTOJIbHUKOB. [[oHATHE paccTOSHUSA MEXAY NapauIeIbHBIMUA ITPSIMBIMA BBOJIHUT-
Cs1 Ha OCHOBE JIOKA3aHHOW MPEIBAPUTEIIBLHO TEOPEMBI O TOM, YTO BCE TOUKH KakK-
JI0M U3 IBYX HapaJUIeIbHBIX MPSMBIX PaBHOYAAJIEHBI OT APYroi mpsiMoil. ITo mo-
HATHE WUIPACT BaXXKHYIO POJIb, B YACTHOCTU MCIIOJIB3YETCA B 3aJadax Ha IOCTPOe-
HUE.

ITpu pemeHuu 3ama4 Ha MOCTPOEHUE B 7 KIIACCE CIEAYET OIPAHUYUTHCS TOJBKO
BBINIOJIHEHUEM U ONMCAHUEM MOCTPOEHUSI UICKOMOU (urypsl. B oTaenbHbIX ciyda-
X MOKHO NMPOBECTH YCTHO aHAJIM3 U JI0KA3aTEIbCTBO, & JIEMEHTBI UCCIIEIOBAHUS
JOJDKHBI IPUCYTCTBOBATB JIMIIB TOT/1A, KOI'/1a 3TO OFOBOPEHO YCIOBUEM 3aJauH.

KoHnTposnbHbIx pador: 1
5. O6001eHre U cucTeMaTU3alus 3HaHUN y4YaIuxcs

OcHoBHas 11enb. [loBTOPUTH, 3aKpenuTh U 00001UTHL OcHOBHBIE 3YH, momyueH-
HbIE B 7 KJacce.

KoHnTtponbsHbIx pador: 1
8 kuacc:

1. YeTbIpeXyroabHUKH



MHOTOyroibHUK, BBINYKJIbIA MHOTOYTOJIBHUK, 4eThIpexXyroibHuk. [lapamnerno-
rpaMm, €ro cBoicTBa u npusHaku. Tpaneuus. [IpamMoyroasHuK, poM0, KBaApaT, X
cBoiicTBa. LleHTpanbHble U BIUCAHHBIE YTIiibl. BricaHHbIE U OMMCAHHBIC YEThIPEX-
yroabHukd OceBas U LIEHTpaJIbHAsi CHMMETPUH.

OcHoBHas OCJIb — U3YYHTH HanOoJee BaXKHBIC BUIbI YCTBIPCXYT'OJIBHUKOB —

napauiesIorpaMM, MpsIMOYTOJIBHUK, pOMO, KBaJIpat, TPareuio; 1aTh IpeIcTaBiie-
HUE 0 ¢purypax, o01aJal0IMX OCEBON WIH IEHTPATbHOW CUMMETPUEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMBI U PEIICHHMS MHOTHX 3a]ad
IPOBOJATCA C MOMOUIBIO MPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, I0ATOMY MOJIE3HO
UX [MOBTOPUTH B HAYAJIE U3YYECHUS TEMBI.

KoHTposbHbIX padoT: 2
2. [TogoOue TpeyroJbHUKOB

[TonoGubie TpeyronbHuku. Teopema daneca. Teopema o0 MponoOpUUOHANIBHBIX OT-
pe3kax. Ilpusnaku mogoOusi TpeyronbHUKOB. [IpumeHeHHne momodust K JokKasa-
TENbCTBY TEOPEM M peleHuto 3aaady. CBolcTBa MeIuaHbl, OMCCEKTPHUCHI Tpe-
YTOJIbHUKA, MTEPECEKAOIINXCS XOP/I, KACATEIIbHOM U CEKyIIEH

OcHOBHas LI€JIb — BBECTHU MOHATUE MMOAOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPHU-
3HaKH MOJA00MS TPEYTOJIbHUKOB U UX IPUMEHEHUS.

OmnpeneneHue MOAOOHBIX TPEYTOJIBHUKOB JIa€TCSl HE Ha OCHOBE INMPeoOpa3oBaHUs
noAo0usi, a yepe3 paBeHCTBO YIJIOB M MPOIOPIIMOHATBHOCTh CXOJCTBEHHBIX CTO-
POH.

[Ipu3Haku momoOusl TPEYroOJIbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBI 00 OT-
HOUICHUY IUJIOIIAIEN TPEYTOJIbHUKOB, UMEIOIIUX 10 PABHOMY YILy.

Ha ocHose IIPU3HAKOB HOI[O6I/I$I AOKa3bIBACTCA YTBCPIKICHHUC O TOYKC IICPCCCUCHUA
MCIIHAaH TPCYI'OJIbHHUKA, a4 TAKKC JBad YTBCPKIACHHUA O IMPOIIOPHUOHAIIBHBIX OTPC3-
KaX B IIPAMOYI'OJIbHOM TPCYT'OJIbHHUKC. I[aeTCH npeacraBiICHUC O MCTOJIC HOI[O6I/IH
B 3aJa4ax Ha IIOCTPOCHHC.

KoHnTtponbsHbIX pador: 1
3. Pemenne mpsiMOyTOJIEHBIX TPEYTOJIBHIKOB

MeTpudeckue COOTHOLIEHUS B MPSMOYTOJIbHOM TpeyroibHuke. Teopema Iludaro-
pa. Tpuronomerpuuekne (PyHKIIMH OCTPOro YIjia IPsIMOYTOJIbHOTO TPEYTrOJbHHUKA.
Pelienuie npsiMOYTrOIbHBIX TPEYTOJIbHUKOB.



OcCHOBHAs 11€J1b: BBOJASITCS AJIEMEHTbl TPUTOHOMETPUH — CHUHYC, KOCUHYC U TaH-
I€HC OCTPOro yria MNpSMOYTOJbHOTO TPEYTrOJbHUKA U CBOMCTBA, BBIPAXKAIOIINE
METPUYECKUE COOTHOIICHUS B MPAMOYTOJILHOM TPEYrOJbHUKE M COOTHOIICHHS
MEXIy CTOPOHAMH U 3HAYEHUSIMU TPUTOHOMETPUYECKUX (PYHKIUI B MIPSIMOYTOJIb-
HOM TPEYTOJIbHUKE.

3anuch ¥ BBIBOJI TPUTOHOMETPUUYECKHUX (DOPMYJI, BRIPAKAIOIIUX CBSI3b MEXKITY

TPUTOHOMETPUUYECKUMH (PYHKIMSIMHU OJTHOTO U TOTO € OCTPOTO yria, 3HauyCHHM
CHHYCa, KOCUHYCa, TAHT'€HCa U KoTaHreHca ajis yrioB 30°, 45°, 60°, a Takke BBe-
JIGHHE OCHOBHOI'O TPUTOHOMETPUUYECKOTO TOXIecTBa. [I[puMeHenne Bcero u3y4deH-
HOT'O K PEIICHUIO TPSIMOYTOJbHBIX TPEYTOJbHUKOB U K PEIICHUIO 3a/a4.

KoHTposnbsHbIX paboT: 2
4. MuoroyronpHuKH. [110111a15 MHOTOYTOJIBHUKA

[ToHATHS MHOTOYTOJBHUKA, PABHOBEIMKUX MHOTOYTOJIBHUKOB U IUIOMIAA! MHOTO-
yroiabHuka. [lnomanum npsMoyrojibHHKa, MapajuieiorpaMMa, TPEYroJibHHKa, Tpa-
MELHH. .

OcHOBHAas 1IeJIb — PaCHIMPUTh U YIIyOUTh MOJIy4eHHBIE B 5—6 Kiaccax Mpeli-
CTaBJICHUS y4alIuXcsi 00 U3MEPEHUH U BBIYHMCIICHUU TUIOMACH; BBIBECTH QOpMYy-
Jbl IUIOMIAICH MPSAMOYTOJIbHUKA, MapajuieliorpaMMma, TPEeyroJibHUKa, Tpamneluu.
OnuchiBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTHI; BBIMYKJIBIE M HEBBIMYKJIbIE MHOIO-
yrojdbHUKU. M300pakaTh 1 HAXOJUTh HA PUCYHKAX MHOTOYTOJIbBHUK U €ro 3JIEMEH-
Thl; MHOTOYTOJIbHUK, BIIUCAHHBIM B OKPYKHOCTh, © MHOTOYTOJBHUK, OMHUCAHHBIN
OKOJIO OKPY>KHOCTH. BeIBOA popMys 1 BeIUMCICHUS TUIONIAACH MPSIMOYTOJIbHU-
Ka, MapaJuieorpaMMa, TPEYyroJIbHUKA, TPAllEIMU OCHOBBIBAETCA HA JIBYX OCHOB-
HBIX CBOMCTBaXxX IUIOLIAAECH, KOTOPbIE€ TPUHUMAIOTCA UCXOMS W3 HATJSAIHBIX Mpea-
CTaBJEHUH, a TaKke Ha (opMyJie IUIOAAN KBajpaTra, 0OOCHOBAaHUE KOTOPOU He
SBJISIETCS 00s13aTEIBHBIM IS yuamuxcs. J[okazarenbCcTBO TEOPEMBI O CyMME YTJIOB
BBIITYKJIOTO T- YTOJbHUKA, MIOMAAU IPsIMOYTOJIbHUKA, UIOAAN TPEYroJIbHUKA U
riomaan tpanenuu. [[puMeHenrne n3y4eHHbIX ONpeAeICHU, TeopeM U (popmyl K
PELIEHHUIO 33/1a4.

KoHnTtponbsHbIx pador: 1
5. IloBrOopeHnue. Pemenue 3anau

OcHoBHas 11enb. [loBTOPUTH, 3aKpenuTh U 0000IUTL OcHOBHBIE 3YH, momydeH-
HbIE B 8 KJ1acce.

KonTponbubix padot: 1



9 knace
1.Pemienne TpeyronbHUKOB 16 yacos

Cunyc, KOCUHYC , TaHT€HC U KoTaHTreHC yriia oT 0 1o 180; Teopema cuHycoB, T€O-
peMa KOCHHYCOB; PEIICHUE TPEYTOJbHUKOB; (POPMYIIBI JIJIsi BRIYUCICHUS TUIOIIAIN
TPEYTOJbHUKA.

2. IIpaBunbpHBIE MHOTOYTOJIBHUKH 8 YaCOB.

[IpaBunbHBIE MHOTOYTOJBHUKH W HX CBOMCTBA; JlJIMHA OKPYXHOCTH; ILIOIIA]Ib
Kpyra.

3.JlexapToBBI KOOPAMHATHI HA TIOCKOCTH 11 yacos

PaccrosiHre Mexay TOYKaMH ¢ 3aJaHHBIMH KOOpAMHATAMHU; KOOPIAUHATHI CEpeIu-
Hbl OTpE3Ka; ypaBHEHHE (UTYPHI, YpaBHEHHE OKPYKHOCTH; ypaBHEHHE IPSIMOW;
YTI0BOM KO3 (HUIIUEHT MIPSMOiA.

4.Bexropsl. 12 gacos.

ITonsiTue BCKTOpA, KOOPAHWHATBI BCKTOpA, CJIOXKCHHUC W BbBIYMTAHUC BCKTOPOB,
YMHOKCHHUC BCKTOPA HAa YHUCJIO, CKAJILIPHOC IIPON3BCACHNUC BCKTOPOB.

5.I'eometpuueckue npeoOpazoBanus 13 yacos

JIBrxenue (mepemelenue) (Urypbl; HapajjiesibHbIA MEPEeHOoC; OoceBas U LEH-
TpaJibHasi CAMMETPHS; TTOBOPOT; TOMOTETHS; T0J1I001e PUryp.

6. [ToBTOpeHue u cucteMarusaius yueonoro Mmarepuaina. 10 yacos.

Pacripenenenne yaeOHOTO BpEeMEHH MEXAYy dTHMH MPEIMETaMU TPEICTAaBICHO B
TabIuIE.

3) Temaruueckoe TJIAHUPOBAHHWE, B TOM YHUCJE C YYETOM pabodeil mporpaMMbl
BOCTIUTAHMUS C

YKa3aHHEM KOJIMYECTBA YacOB, OTBOAUMBIX Ha OCBOEHUE KaxkJ10M Tembl (202 ua-
COB)



TemaTuyeckoe MIAHMPOBAHNE 10 TeOMETPHUH JJIM 7-910 KjIacca COCTaBJIEHO €
yueToM padoueii mporpaMMbl BOCIIUTAHUS.

BocnurarensHblin IMOTCHOMAJI JaHHOI'O y‘le6HOFO mpcameTa oOecreunBaeT peain-
3aHI0 CIICAYIOINNUX HCJICBLIX ITIPHOPUTETOB BOCIIMTAHHA o6yqa10m1/1xc;1

000:

1. dopMupoBaHHe IIEHHOCTHOTO OTHOIIEHUS K TPYAY KaK OCHOBHOMY CITOCO0Y J0-
CTHIKEHHUS KU3HEHHOT'O 0J1aroIoaydus 4yeaoBeKa, 3aJI0Ty ero yCIeIHoro mpodec-
CHOHAJILHOTO CaMOOIIPEIEICHUS U OIYIICHUS! YBEPEHHOCTU B 3aBTPAIIIHEM JIHE.

2. @opMHpPOBaHUE LIEHHOCTHOTO OTHOIIEHUSI K CBOEMY OTEUECTBY, CBOCH MaJlol U
Ooonpmiol PoguHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC M MO3HAJ MEPBBIE PA/I0-
CTH U HEyJlauM, KOTOpas 3aBelllaHa eMy IPeJKaMU U KOTOPYIO HY>KHO 00eperaTh.

3. ®opmMupoBaHKE IIECHHOCTHOTO OTHOIICHUS K MUPY KaK TJIABHOMY IPUHIIUITY Ye-
JIOBEYECKOTO OOIICIKUTHS, YCIOBUIO KPEIIKOH APYKObI, HAJIAXKUBAHHUS OTHOIICHUI
C KoJIeTaMd B OyJyIlleM W CO3[aHMs OJaronpusTHOrO MHUKPOKJIMMAaTa B CBOCH
COOCTBEHHOM CEMBE.

4. ®opMHpPOBAHUE LEHHOCTHOI'O OTHOUIIEHUS K 3HAHUSIM KaK MHTEJUICKTyaJlbHOMY
pecypcy, obecnieunBaroieMy Oyayiiee 4eoBeka, Kak pe3yibTaTy KpOMOTIUBOTO,
HO YBJIEKATEJIbHOT'O Y4€OHOT 0 Tpy/a.

5. ®opMupoBaHUE LIEHHOCTHOTO OTHOIIECHHS K KyJIbType Kak JyXOBHOMY Oorat-
CTBY OOILIECTBA U BAXKHOMY YCJIOBHMIO OLIYLIEHHUS YE€JTOBEKOM MOJHOTHI IPOKUBAEC-
MOH JKM3HH, KOTOPOE NAKT €My YTEHHUE, MY3bIKa, UICKYCCTBO, TEATP, TBOPUYECKOE
CaMOBBIpaKEHUE.

6. ®opMUpoOBaHHUE IEHHOCTHOTO OTHOLIEHHUS K 3JJOPOBBIO KaK 3aJloTy JOJIrOM U aK-
TUBHOM >KU3HU YEJIOBEKA, €r0 XOPOIIEero HaCTPOEHUS M ONTUMMCTHYHOTO B3TJIsAAA
Ha MHUP.

7. @OpMHUpOBaHUE LIEHHOCTHOTO OTHOIICHHS K OKPY)KAIOUIUM JIIOJIM Kak 0e3-
YCIIOBHOM 1 a0COJIFOTHOM 1IEHHOCTH, KaK PaBHOMNPABHBIM COLMATIBLHBIM MapTHEpaM,
C KOTOPBIMH

HGO6XOI[I/IMO BBICTpanBaTb I[O6pO)I(eJ'IaTeJ'II)HI)Ie N B3aMMOIIOAACPKUBAIOIINUEC OT-
HOIICHU, JAOIMIUC YCIIOBCKY PaJ0CTb 06HICHI/I$I K ITO3BOJIAIOIIHNC n3oeraThb qyB-
CTBAa OJMHOYCCTBA.



8. ®opMHpOBaHKE IIEHHOCTHOTO OTHOIICHUS K CAaMUM ce0e Kak K X03sieBaM CBOECH
CyAbOBI, CAMOOIPEICIIIONUMCS U CaMOPEATU3YIONUMCS JIMYHOCTSIM, OTBEYAr0-
IIIM 32 CBO€ COOCTBEHHOE OyTyIee

Mecto yuyeOHoro npeamera «l'eomeTpus» B y4eOHOM IJIaHe

B cootBerctBUM ¢ TpeOoBaHMsAMH DeneparbHOrO rocydapCTBEHHOTO
00pa30BaTeIbHOTO CTaHJAapTa OCHOBHOTO oO0IIero obpazoBaHus B 7—9 Kiaccax
npenMer «MaremaTuka» JENUTCs Ha JBa npeaMera: «Anredpa» m «leomerpus».
OO6mu1ee KOJIMUECTBO YPOKOB FTEOMETPUM B HEJlE0 B 7-9 kiaccax 1o 2 yaca; B Tony
- 68 4acos, 3a kypc 7-9 knacc Bcero 204 yaca. Pacnipenenenue yueOHOTO BpeMeHHU
IPEICTaBICHO B Ta0NUIIE

KosmuectBo 4acoB B
Kypc KoJsinyecTBO 4acoB B roa
HEAEI0
['eomeTpus, 7 kitacc 2 68
['eomeTpus , 8 Kacc 2 68
['eomeTpus , 9 kmacc 2 68
NTOI'O 204
Io Io
aBTOpPCKOM | padouei 7 3 9
Ne Pasznes kypca P OFEaMM nporsaMM KjIa | KJa | KJa
(x0J1-BO (x0J1-BO ¢ ¢ ¢
4aCoB) 4aCcoB)
1 [Ipocrenimme _ TCOMETpHIeCKHe 15 15 15
(bUTryphl 1 UX CBOMCTBA.
2. | TpeyroabHUKH. 18 18 18
3 [Tapannensubie mnpsimble. Cymma 16 16 16
YIJIOB TPEYTOJIbHUKA.
4 OKpyXHOCTb 51 KpyL. 16 16 16
I'eoMeTprueckue NoCTpoOECHUs.
5. | YUeThIpexyroibHUKU 22 22 22
6. | [lomobue TpeyroasHUKOB 16 16 16
7 Pemrenne IIPSAAMOYTOJIBHBIX 14 14 14
TPEYTOJbHUKOB
MHOTOyroJIbHUKH. [Tnomane 10 10 10
MHOTOYTOJIbHUKOB
9. | Perienue TpeyrojbHUKOB 16 16 16
10| [IpaBwibHBIE MHOTOYTOJILHUKHU 8 8 8
11| JlexapToBbI KOOPJMHATBI Ha 11 11 11




IIJIOCKOCTH

12| Bextopsl 12 12 12
13| I'eomeTpuueckue npeoOpa3oBaHUs 13 13 13
14| TToBTOpEeHHNE Kypca reOMeTpHH 24 18 3 6 8
Hroro 210 204 68 | 68 | 68




Temarnueckoe niianuposanue. I'eomerpus. 7 Kiace

(2 gaca B Hezelnto, Bcero 68 4acoB)

< Koun
=< C
Ss oJep:KkaHue yecT XapakTepuCcTHKA OCHOBHBIX BU/I0B
= = yueOHoro BO AeSITeJIbHOCTH YYCHHKA
= = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeilcTBHIl)
a B
I'naga 1
IIpocreiimmue 15
reoMeTpu4yecKue
(¢uryps! u ux cBoiicTea
1 | Touku u npsimMbIe 2 | IIpusooums mpuMepsl TEOMETPUICCKHUX (DUTYP.
Onucwelgams TOUKY, IPAMYIO, OTPE30K, JI TOJ.
2 | OTpe3ok u ero 3 .y, PAMYIO, OTP > Y
Dopmynuposamsy.
JIMHA
& onpeoenenus. paBHbIX OTPE3KOB, CEPEINHBI
3 Jlyua. Yrom. 3 OTpE3Ka, PACCTOSIHUS MCXKAY ABYMS TOYKAMU,
I/I3M€pCHI/IC YIJIOB JOITOJIHUTCIIBHBIX queﬁ, pa3BépHyT0r0 y1iia,
PaBHBIX YITIOB, OMCCEKTPUCHI YTIIa, CMEKHBIX U
4 | CMexHbIC U 3
BEPTUKAIBHBIX YIJIOB, IEPECEKAIOLINXCS
BEPTUKAJILHDIC NPSIMBIX, NIEPHEHANKYJIPHBIX TPSIMBIX,
YUIIBI IIEPIEHIUKYIIAPa, HAKIIOHHOM, PACCTOSHUS OT
5 | Iepnenguxymspust | 1 | TOUKH JI0 IPAMOM,
e IpsIMble ce0lUCcmaEa: PacloNOKEHUS TOUCK HaA TIPSIMOM,
U3MEPEHUSI OTPE3KOB U YITIOB, CMEKHBIX U
6 | Axcromsr 1 BEPTUKAIBHBIX YITIOB, IEPIEHAUKYIIPHBIX
ToBTopenye u 1 | IPAMBIX; OCHOBHOE CBOICTBO MPSIMOI.
CHCTEMAaTH3AIHS Knaccuguyuposams yribl.
yueBHOTO oxazvieamy. TEOPEMbI O TIEPECEKAIOLIMXCH
MaTepraa MPSIMBIX, O CBOMCTBAX CMEXHBIX U
BEPTUKAIBHBIX YIJIOB, O €IUHCTBEHHOCTHU
KonrponsHast 1 NpsIMOM, TIEPIIEHIUKYIISIPHOW TaHHOM (ciTydaid,
pabota Ne 1 KOTJIa TOYKa JICKUT Ha TaHHOU MPSIMOH).

Haxooumys nyinHy oTpes3ka, rpagyCHYI0 Mepy
yIJIa, UCTIOJIb3Ysl CBOMCTBA UX U3MEPEHUM.
H306pasxcams ¢ TOMOIBIO YEPTEKHBIX
UHCTPYMEHTOB T'€OMETPUUECKUE (PUTYPHI:
OTPE30K, JyY, YTOJI, CMEKHbIE U BEPTHUKAJIbHbIE
YIJIBI, IEPIICHIUKYJIIPHBIC NPSMBIE, OTPE3KU U
JTy4H.

Ilosacuamob, 94TO TaKOE aKCUOMA, OIIPEICIICHUE.




< Koun
=< C
Ss oJep:KkaHue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
= = y4eOHOro BO NeSITeJIbHOCTH YYeHHKA
= = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
a B

Pewams 3anaun Ha BEIYUCIICHUE U

JI0Ka3aTeIbCTBO, MMPOBOIST HEOOXOTUMBIE

JI0OKa3aTelIbHbIE PACCYKICHUS

Ihaea 2
TpeyrojibHuKHU 18

7 | PaBHbIC 2 Onucbigams CMBICH TIOHATUSI «PaBHBIE PUTYPHD».
TPEYTOJIbHUKH. [IpuBOAUTH IPUMEPHI paBHBIX PUTYD.

Bricora, MenuaHa, H306pascams 1 HAXOAUTH HA PUCYHKAX
ouccekTpuca PaBHOCTOPOHHUE, PABHOOEIPEHHEIE,
TPEYTOJIbHUKA IPSIMOYTOJIbHBIE, OCTPOYTOJIbHEIE,

N N TYHOYTOJIbHBIE TPEYTOJIbHUKHU U UX DJIEMEHTHI.

8 | IlepBerit u BTOpOI 3) ooy peyr

Knaccugpuyuposamsv TpeyroabHUKH 110
PU3HAKU

CTOpOHaM M yIJiaMm.
paBEHCTBA ,

Dopmynuposamsy.

TPEYTOJIbHUKOB .

onpeoenenusi. OCTPOYTOJIBHOIO, TYIIOYTOJIbHOTO,

9 | PaBHOGEpEHHBIIH 4 PSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
TPEYTOJILHUK U €T0 PaBHOCTOPOHHETO, pa3HOCTOPOHHETO
CBOIICTBA TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,

MEJMaHbl TPEYTOJbHUKA; PABHBIX

10 | [Ipu3naku 2 .

TPEYTOJbHUKOB; CEPEANHHOTO NEPIEHIUKYIISIpA
paBHOOE/PEHHOTO OTpe3Ka; IEPUMETPA TPEYTOJIbHHKA;
TpeyTrobHIKA c80licmea: PaBHOOEIPEHHOTO TPEYTOIHHUKA,

11 | Tperwii npusHax 2 | CEPEaMHHOIO NEPIIEHANKYIIAPA OTPE3KA,
paBeHCTBa OCHOBHOI'O CBOMCTBA paBEHCTBA TPEYTOJIHLHUKOB;
TPEYTONbHHUKOB NPU3HAKU: PABEHCTBA TPEYTOJIBHUKOB,

pPaBHOOEPEHHOTO TPEYTOJIbHUKA.

12 | Teopemsl 1 Jlokazbleams TEOPEMBI. O EAUHCTBEHHOCTHU
ToBTopente i 1 | TPAMOM, NEpIEHNKYIAPHOI JaHHOH (Snyqan,
CHCTEMaTH3aIHs KOT/Ia TOYKA JIS)KUT BHE JJAHHOU MPSMON); TpH
y4eGHOTO npngHgKa PaBEHCTBA TPEYTOJLHUKOB; TPU3HAKU
MaTepuana PaBHOOE/PEHHOIO TPEYTONbHUKA; TEOPEMbI O

CBOMCTBAaX CEPEIMHHOIO MEPIECHINKYISPA,
KonrponsHast 1 PaBHOOEIPEHHOTO W PABHOCTOPOHHETO
pabora Ne 2 TPEYTOIBHUKOB.

Paszvacuams, 9410 Takoe TEOpEMA, OIIUCHIBATH
CTPYKTYpy TeopeMbl. OOBSICHATH, KaKYIO
TEOpEMY Ha3bIBaIOT OOpaTHOM JaHHOM, B YEM




< Koun
=T Conepxanue yect XapakTepucTHKA OCHOBHBIX BI/10B
S =
= = y4eOHOro BO AeATEJHLHOCTH YYeHUKA
= = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
R B
3aKJII0YAEeTCsl METOJ I0Ka3aTeIbCTBA OT
npoTUBHOTO. [IpUBOTUTH TpUMEPHI
WCIIOJIb30BaHMS 3TOTO METO/IA.
Pemrate 3a1aun Ha BHIYHCIICHUE
JI0Ka3aTeIbCTBO
I'naga 3
I[MapassienbHbIe
npsimble. 16
CymmMma yriio
TPeYroJbHUKA
13 | ITapannenbHbie 1 | Pacno3nasamo Ha yepTekax napajjiesibHbIe
pSIMBIC psIMBIE.
14 | psmaxn 5 N300paxarh ¢ TOMOIIBIO TUHEHKU U YTOJIbHUKA
napasieNbHbIe MPSMBIE.
HapaiIebHOCTH Onucwviéams yTiibl, 00pa30BaHHBIC TTPH
MpAMBIX NIEpPEeCEYCHUH JIBYX MPSIMBIX CEKYIIICH.
15 | CoiicTBa 3 Dopmynuposams:
napayiebHbIX onpeodeneHus. TTapasiebHbIX MPSIMbIX,
TIPAMBIX paccTOSIHUS MEKAY MapalIeIbHBIMU TPSMBIMHU,
BHEIIIHETO YIJIa TPEYTOJIbHUKA, THIIOTEHY3bI U
16 | Cymma yriioB 4 KaTeTa;
TpeyroibHuka cgolicmea: TapaJIebHBIX MPSIMBIX; YIIIOB,
17 | [TpsMoyronbHbI 2 | 0Opa3oBaHHBIX [IPY NEPECEHCHNH apalIeNbHBIX
TPEYTOIBHHK IPSIMBIX CEKYIIEH; CyMMBI YTJIOB TPEYTOIbHHKA,
BHEIIHETO yTJa TPEYroJbHUKA; COOTHOIIICHU
18 | Cpotictra 2 | MexIy CTOPOHAMH M YIIIAMHU TPEYTONbHHKA;
HPAMOYTOJIBHOTO IPSMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE
TPEYroJIbHIKa CBOMCTBO MapaJuieNIbHbIX MPSMBbIX;
ToBTopente i 1 | MpusHaxu. MapajuIebHOCTH NPAMBIX, PABCHCTBA
CHCTEMATH3AIHS TPSMOYTOIBHBIX TPEYTOIBHHKOB.
y4eBHOTO Jlokazvieams: TEOPEMBI O CBOWCTBAX
MaTepraa HapalIeIbHBIX TPSMBIX, O CyMME YIJIOB
TPEYToJbHUKA, O BHEIITHEM YIJIE TPEYTOJIbHUKA,
KonrponsHast 1 | HepaBeHCTBO TpeyroabHUKA, TEOPEMEI O
pabota Ne 3 CpaBHEHUM CTOPOH M YIJIOB TPEYTOJIbHHKA,
TEOPEMBI O CBOMCTBAX MPSIMOYTOJIHHOTO
TPEYroJbHUKA, TIPU3HAKH MapalIeIbHBIX




< Koun

=< C

S s oJepkaHue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B

= = yuyeOHoro BO NeSITeJIbHOCTH YYeHHKA

= = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)

a B
MPSIMBIX, PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOIbHHUKOB.
Pewams 3ana4v Ha BEIYUCIICHUE U
JIOKa3aTeJIbCTBO

I'naga 4
OKpY,KHOCTH M KPYT.
I'eomerpuyeckue
MOCTPOEHHUA 16

19 | T'eomeTrpuueckoe 2 | llosachame, 9TO Takoe 3aj1a4a Ha MOCTPOCHUE;
MECTO TOYEK. reoMmerpudeckoe mecto Touek (['MT).
OKpyXHOCTb U [IpuBonute nipumepsr IMT.

KpyT H306pasxcams HA pUCYHKAX OKPYKHOCTD U €€
AJIEMEHTHI; KACATEIbHYIO K OKPYKHOCTH;
20 | HekoTopeie 3 ’ Y Py ’
N OKPY>KHOCTb, BIIMCAHHYIO B TPEYTOJIbHUK, U

CBOMCTBa

OKPY>KHOCTb, OITMCAHHYIO OKOJIO HETO.
OKPY>KHOCTH.

OnuceIBaTh B3aMMHOE PACTIOJIOKEHUE
Kacarenbnas .

OKPY>KHOCTH U IPSIMOiA.
OKPY>KHOCTH

Dopmynuposams.:

21 | OnucanHas u 3 onpeoenenusi. OKPY>KHOCTH, Kpyra, UX
BIIMCAHHAS AJIEMEHTOB; KacaTeIbHOU K OKPYKHOCTH;
OKPYKHOCTH OKPY>KHOCTH, ONIMCAHHOMN OKOJIO TPEYTOJIbHUKA,
TpEyroIbHUKA OKPY>KHOCTH, BIUCAHHOW B TPEYTOJIbHUK;

c80lCmeEa: CEePEUHHOTO NEPIIEHIUKYIISIpa KakK

22 | 3amaun Ha 3 ITMT: 6 . .

; ouccekTpucsl yrma kak ' MT; kacarenbHol
TIOCTPOCHHC K OKPY>KHOCTH; TMaMeTpa U XOPJIbl; TOUKH

23 | Merox 3 MepeCEUYEHUs CEPEAUHHBIX MEPIIEHAUKYISIPOB
reOMETPHYECKHX CTOPOH TPEYTOJIbHUKA; TOUKU MEPECCUCHUS
MECT TOUEK OMCCEKTPUC YITIOB TPEYTOIbHUKA;

B 3a/71a4ax Ha Npu3HaKu KacaTeJIbHOM.

OCTPOCHHUE loxazvieamsv: TEOPEMBI O CEPETUHHOM
NEepPHeHINKYIsIpe u Ouccekrpuce yria kak [MT;

[ToBrOpenue n 1

CUCTeMaTu3alus
y4eOHOTO
marepuaia

0 CBOMCTBAxX KacareiabHOI; 00 OKPYKHOCTH,
BIIMCAaHHOM B TPEYTOJIbHUK, OIIMCAHHON OKOJIO
TPEYTOJIbHUKA;, NPUZHAKU KACATEIBHOM.




< Koun
o ¥ Coaep:xanue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
2]
= E‘ yueOHOro BO NeSITeJIbHOCTH YYeHHKA
= = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
a B
KonTponbHas 1 | Pewuams OCHOBHBIE 33/1a4H HA IOCTPOECHUE:
pabota Ne 4 MOCTPOCHHUE YIJIa, PABHOTO JaHHOMY;
MOCTPOCHUE CEPEIMHHOTO MEePIECHANKYISpa
JAHHOTO OTpe3Ka; MOCTPOCHUE MPSIMOM,
MPOXOASLIEN YEPE3 JAaHHYIO TOUKY U
MIEPIEHANKYJIIPHON JAaHHOM TIPSIMOW;
MOCTPOCHHUE OMCCEKTPUCHI TAHHOTO YTIIa;
MOCTPOEHUE TPEYTOJIbHUKA 110 ABYM CTOPOHAM U
YOIy MEKJ1y HUMH; TI0 CTOPOHE U IBYM
npuieKaluM K Hell yraM. Pemiate 3agaun Ha
nocrpoenue metogom ['MT.
Cmpoumbs TpEyroJIbHUK 10 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIYUCIICHUE,
JI0Ka3aTeJIbCTBO U TOCTPOCHUE
O000menne n
CHCTEeMATH3ALUSA 3
3HAHMH YYaLUXCHA
[ToBTOpEHUE N 2
CUCTEMaTH3alus Kypca
reoMeTpuu 7 Kiacca
Wtorosas 1

KOHTpOJIbHAsE pabota




Temaruueckoe niianupoanue. I'eomerpus. 8 kiace

(2 gaca B Hezento, Bcero 68 4acon)

< Koun
=
o = Coaep:xanue yect XapakTepuCTHKA OCHOBHBIX BU/I0B
z = y4eOHOro BO NesITeJIbHOCTH Y4YeHHKA
= = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
= B
Tnasa 1
YeTbIpéxyroibHUKHU 22
1 | YeTbIpEXyTrOIpHUK 2 | lloscHamob, 9TO TaKOE YETHIPEXYTONHHUK.
1 €T0 DJIEMEHTHI OnuchIBaTh 3JIEMEHTBI YETBIPEXYTOIBHHUKA.
Pacnoznasamo BBINyKIIbI€ U HEBBIMYKIIbIC
2 | [Tapannenorpamm. 2 .
. YETBIPEXYTOILHUKH.
CaoiicTBa
H306pascams 1 HAXOAUTH HA PUCYHKAX
napaiejgorpamma )
YETHIPEXYTOJILHUKHU PA3HBIX BUJIOB U UX
3 [IpuzHaku 2 3JIEMEHTHI.
napaijieiaorpaMma Dopmynuposams.:
e 5 onpeoenenus. TTapaieIorpaMMa, BEICOThI
PAMOYTOJIbHIK apaJuIeIorpaMMa; IPIMOYTOIbHUKA, poMOa,
5 | Pom6 2 | KBajpara; cpeHel JIMHUN TPEYTOJIbHUKA,;
TparneIu, BBICOThI TPANSIIUH, CPEIHEH JTMHUH
6 | Ksagpar 1 Tpaneuny; [EHTPAIbHOTO yIIIa OKPY>KHOCTH,
KonrponbHas 1 | BIMCAHHOTO YA OKPYKHOCTH; BIMCAHHOTO H
pa6ora Ne | OTIHCAHHOTO YETHIPEXYTONbHAKA;
ceolicmea: TapajenorpaMmma, NpsMoyroJibHUKA,
7| Cpenuss munus 1 | pom0a, kBagpara, cpeqHUX IMHMI TPEYTOJbHUKA
TPpECYrojbHHKa U Tparneuuu, BIMCAHHOIO yIjla, BHUCAHHOIO U
OTHCAHHOTO YETHIPEXYTONHHUKA;
8 | Tpaneuus 4 PEXyT ’
npu3zHaxy. mapamieorpaMMa, IpsiMOyTOJIbHUKA,
9 | llenTpanbHbie 2 | poM0Oa, BIUCAHHOTO M OMUCAHHOTO
Y BITMCAHHBIC YTIIbI YEeTHIPEXYTOLHUKA.
loxazvieams: TEOPEMBI O CYMME YIJIOB
10 | Bnucanssle u 2 . yMME Y
YETBIPEXYTOJIBHHKA, O TPATyCHOU Mepe
OTHICaHHBIC 9
. BITMCAHHOTO YyIJIa, O CBOWCTBAX W MPH3HAKaX
YETBIPEXYTOILHUK
napasuiesiorpaMma, psiIMOyrojibHUKa, poM0a,
u .
BITMCAHHOTO W OMMMCAHHOTO YETHIPEXYTOIbHHKA.
KOHTpOHBHaH 1 Hpbl]l/leHﬂn’Zb N3YUYCHHBIC OIMPCACICHNA, CBOMCTBA

pabota Ne 2

1 IIPU3HAKU K PCHICHHUIO 3a/1a4




< Koun
& € Coaep:xanue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
= ? yueOHOro BO NeSITeJIbHOCTH YYeHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
a B
I'naga 2
IHoxooue
TPEyroJJbHUKOB 16

11 | Teopema daneca. 6 Dopmynuposams:

Teopema o onpeoenenue TIONOOHBIX TPEYTOIHHUKOB;
MPONOPLIMOHAIIBHBI ceolicmea: MeInaH TPEyrojabHUKa, OUCCEKTPUCHI
X OTpe3Kax TPEYToJIbHUKA, TIEPECEKAIOIINXCS XOP/I,

12 | MonoGusre 1 KacaTeJIbHOW U CEKYIIEH;

NPU3HAKU MOA0OUS TPEYTOJIbHUKOB.
TPEYTOILHHKH Jlokazvleams.

13 HepBHf/i MPU3HAK 5 meopembl. CDaJ'ICCEI, O IPONOPIHOHATIBHBIX
o100ust OTpEe3Kax, O CBOMCTBAX MEJINAH TPEYTOJIbHUKA,
TPEYTOJIbHUKOB 6I/ICC€KTpHCI:I TPCYI'OJIbHHKA,

5 5 c80licmea: TIEPECEKAIIIUXCS X0/, KacaTelIbHOU

14 | Bropoii u TpeTnii 3 |y CeKyIIeit;

NpH3HAKH 006U NPU3HAKU TIOA00US TPEYTOJIbHUKOB.
TpEYTOIbHIKOB IIpumensame V3y4eHHbIE ONIPENIEIICHHUS], CBOIICTBA
KoHTpombHas 1 | ¥ IpU3HAKU K PEUICHUIO 3a1a4
pabota Ne 3
I'naea 3
Pemienue 14
NPSMOYT0JIbHBIX
TPEyroJIbHUKOB
15 | Metpuueckue 1 Dopmynuposams:
COOTHOIIIEHUSI onpeoenenus. CAHyca, KOCUHYyCa, TAHTeHCa,
B MPSIMOYTOJIBHOM KOTaHT€HCa OCTPOro yIjia IpsIMOYTOJIbHOTO
TPEYTOJIbHUKE TPEYTOJIbHUKA;
16 | Teopema 5 C80UCMBA: BHIPAKAIOIINE METPUUECKUE
COOTHOIIEHHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE
Tudaropa Y COOTHOIIEHUS MEXIY CTOPOHAMU U
KoHTponbHas 1 | 3HaYCHUSMU TPUTOHOMETPUYECKUX (DYHKITUHN B
pabora Ne 4 IPSIMOYTOJIbHOM TPEYTOJIbHUKE.
3anucvieams TPUTOHOMETPUYECKHE (POPMYIIBI,
17| Tpuronomerpuec 3 BBIPAKAIOIINE CBSI3b MEXKIY
KHe QyHKIHH TPUIOHOMETPHYECKMMH (PYHKIHUSAMHU OJHOTO U
OCTpOTO yIiia




o Kouan
a€l
Ss oJep:KkaHue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
§ = yueOHOro BO NeSITeJIbHOCTH YYeHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
= B
MPSIMOYTOJILHOTO TOTO K€ OCTPOro yIJa.
TpEyroJibHUKa Pewiame ipsIMOYTOJIbHBIE TPEYTOJIBHUKH.
Jloxazvieamnw:
18 | Pemenue 3
meopemy 0 METPUYECKUX COOTHOIICHUSX B
PSIMOYTOJIBHBIX
MPSIMOYTOJILHOM TPEYTOJIbHUKE, TEOPEMY
TPEYTrOJIbHUKOB )
[Tudaropa;
KOHTpOJIBHa}I 1 4)Opjl/ly]lbl, CBA3bIBAIOIINEC CUHYC, KOCHUHYC,
pabora Ne 5 TAHTE€HC, KOTAHTE€HC OJHOTO U TOTO K€ OCTPOTO
yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPHUUYECKOE
TOXK/IECTBO M 3HAYCHMSI CUHYCa, KOCUHYCA,
TaHTE€HCa U KOTaHreHca s yroB 30°, 45°, 60°.
llpumensame V3y4eHHbBIC ONIPEACIICHUS, TEOPEMBI
1 (hOpPMYIIBI K PEIICHUIO 3a1a4
ITnasa 4
MHOroyroJibHUKH. 10
IInomann
MHOTI0YT0JIbHUKA
19 | MHOroyroJbHUKH 1 Tosicusimoe, 94TO TaKO€ IUIOIAIb
MHOT'OYTOJIbHHUKA.
20 | [TousaTue rwionagn 1 Y )
OnuceIiBaTh MHOTOYTOJIBHUK, €T0 2JIEMEHTHI;
MHOTOYTOJIbHUKA.
[Tomant BBIITYKJIbIE U HEBBIMYKJIbIE MHOTOYTOJIbHUKH.
majt N3o0pakaTh 1 HAXOIUTh HA PUCYHKAX
MPSIMOYTOJIbHUKA
MHOTOYTOJIBHUK U €T0 2JIEMEHTBHI;
21 | ITomans 2 MHOTOYTOJIbHUK, BHIUCAHHBIA B OKPYKHOCTb, U
rapajiesorpaMmma MHOTOYI'OJIbHHUK, ONHCAHHBINA OKOJIO
OKPY>KHOCTH.
22| Inomane 2 Dopmynuposams:
TpeyroibHIKa onpedenenuys: BINCAHHOTO ¥ ONMCAHHOTO
23 | IMnomams 3 MHOTOYTOJIbHUKA, IO MHOTOYTOJIbHUKA,
TpareLuu PaBHOBEJIMKUX MHOTOYTOJIbHUKOB;
OCHOBHblE CBOlCMEa TIIOIIAIA MHOTOYTOJIbHUKA.
KonTponbHast 1 Jlokazvieams. TEOPEMBI O CyMME YIJIOB
pabora Ne 6 BBIITYKJIOTO N-yTOJIbHUKA, TJIOIIAAN
MPSIMOYTOJIbHUKA, TIJIOIIA/IA TPEYTOJIbHUKA,
IJIOIIAIN TPATCIINHU.
IIpumensams U3ydeHHBIE ONIPEAECTICHUS, TEOPEMBI




g Koun
= = Conepxanne yect XapakTepuCTHKA OCHOBHBIX BH/I0B
= = yueOHOro BO NeSITeJIbHOCTH Y4eHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)

= B

1 GOpMYIIBI K PEIICHUIO 3a1a4
IloBTOpEHUE M 6
cucTeMaTU3anus
y4eOHOro MaTepuaJia

YrpaxxHeHus s 5
MOBTOPEHUS Kypca
8 Kiacca
KonTpomnbhas padora Ne 7 1

Temarnueckoe miianuposanue. I'eomerpus. 9 kiaace

(2 yaca B Hezento, Bcero 70 4acoB)

o Kosn
Q e
ol Conepxanne yecT XapakTepucTHKA OCHOBHBIX BH/10B
z = y4eGHOro BO NEATEILHOCTH YYeHHKA
T = MarepuaJjia 4aco (Ha ypoBHe y4eOHBIX JaeiicTBHIl)
a B
I'naga 1
Pemenue
TPEyrojibHUKOB 16
1 | Cunyc, kocuHyc, 2 Dopmynuposams:
TaHTeHC W onpeodenenusl: CHHyca, KOCUHYCa, TAHTEHCAa,
KOTaHI'€HC yTJIa OT koTaHreHnca ymia ot 0° go 180°;
0° mo 180° CB0UCMB0 CBSI3U JJINH AUAroHajaei U CTOPOH
napajjienorpamMmma.
2 | Teopema 3 P P
Dopmynuposams U Pa3bIACHITH OCHOBHOE
KOCHHYCOB
y TPUTOHOMETPUUECKOE TOXKIECTBO. BHIUUCATH
3 | TeopeMa CHHYCOB 3 | 3HaYeHUE TPUTOHOMETPUUECKOU (PYHKIIUU yTiia
A 3 10 3HAYEHUIO OJTHOW U3 €T0 3aJIaHHBIX (PYHKITHIA.
Pewerne Dopmynuposams U JOKa3bIBATh TEOPEMBI:
TpEYroJIbHIKOB CHUHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMBI
5 | ®opmysbl st 4 | KOCHHYCOB M CHHYCOB, O IUIOIIAH{ OIMCAHHOTO
HAXOKICHUS MHOTOYTOJIbHUKA.




< Koun
=T Copep:xkanue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
-7
= = yuyeOHoro BO NeSITeJIbHOCTH YYeHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
a B
IJIOIIA TN 3anucvieams 1 1OKa3bIBaTh (POPMYIBI TSI
TPEYTOJIbHHUKA HAXOXKJICHUS IUIOLIA/IN TPEYTOJIbHUKA, PAJINYCOB
KoHTpomsHas 1 :Ir)[eu;racl){;c;i II;IaOHﬂcaHHOﬁ OKPYKHOCTEU
pabora Ne 1 lIpumensame V3y4EHHbIE ONIPENCIICHUS, TEOPEMBI
1 GOPMYJIBI K PEIICHUIO 3aa4
I'naga 2
IIpaBuiabHbIE
MHOI0YT0JIbHUKHU 8
6 | [IpaBunbHbIC 4 | Iloacuamo, 9TO TAKOE IIEHTP U LIEHTPATIHHBIH
MHOTOYTOJIBHUKH U yTOJI PaBUJIBHOTO MHOTOYTOJIbHUKA, CEKTOP U
MX CBOWCTBa CETMEHT Kpyra.
7 | Jonma 3 Dopmynuposams: .
onpeoenenue PaBUIBHOIO MHOTOYTOJIbHUKA;
OXPY’KHOCTH. C801iCcmeEa PAaBUILHOTO MHOTOYTOJIbHUKA.
[Lnomanes kpyra o
/loxazvieams CBOMCTBA NMPABUIBHBIX
KOHTpOJ'IBHaSI pa6 1 MHOTOYTOJIbHUKOB.
ora No 2 3anucvieams 1 Pa3bIACHIATH HYOPMYITBI JITTHHBI
OKPY>KHOCTH, IJIOIAU KpyTa.
3anucvieams M N1OKa3bIBaTh (DOPMYIIBI JJIUHBI
JyTH, TUTOIIAJHN CEKTOpa, (OPMYIBI JIJIs
HAaXO0XKJICHUS PaJInyCOB BIIMCAHHOU U ONIMCAHHOM
OKPY>KHOCTEH NPaBUILHOIO MHOTOYTOJIbHUKA.
Cmpoumbs ¢ IOMOIIBIO IUPKYIS U TUHEUKU
MPaBUWIbHBIC TPEYTOJILHUK, YETHIPEXYTOJILHUK,
HIECTUYTOJIbHHUK.
IIpumensams N3y4eHHbBIE ONIPENEIICHNS], TEOPEMBI
1 GOPMYJIbI K PEIICHUIO 3a]1a4
I'naga 3
JlekapToBbI
KOOPAUHATHI HA
IUIOCKOCTH 11
8 | Paccrosinue mexnay 3 Onucwvigams NPSIMOYTOJIBHYIO CUCTEMY

ABYMs TOYKaMHU C
3aJaHHbIMHA

KOOpAMHAT.
Dopmynuposams: ONPENECICHUE YPABHEHUS




< Koun
=g C
Ss ollep:KaHHue yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
= = y4eOHOro BO NeSITeJIbHOCTH YYeHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
a B
KOOpJIMHATAMH. buUrypsl, HEOOXOAMMOE U JOCTATOYHOE YCIOBUS
KoopauHnatsr MapajiebHOCTU JBYX MPAMBIX.
CEpeIMHbI OTpE3Ka 3anucvieams 1 1OKa3LIBATh (POPMYITHI
ACCTOSIHUSI MEXK]Ty ABYMSI TOUKaMH, KOOPIUHAT
9 | YpaBHeHue 3 |P Y /IByM > KOOP
CepearHbl OTpE3Ka.
burypsr.
Buvisooums ypaBHEeHNE OKPY)KHOCTH, 0011Iee
VYpaBHeHue . .
YpaBHEHHE NPSIMOi, ypaBHEHUE TIPSIMOM C
OKPY>KHOCTH
YIJIOBBIM KO3(PUIIIEHTOM.
10 YpaBHeHHE 2 Jloxa3zvieamo HEOOXOAUMOE U JOCTAaTOUYHOE
IpsAMOii YCJIOBUS MTApaJIENbHOCTU JBYX MPSIMBIX.
1 5 5 IIpumensame V3y4EeHHbBIE ONIPENEIICHHUS], TEOPEMBI
Yriosoi 1 (pOPMYIIBI K PEIICHHIO 3a/1a4
KO3 PUIUEHT
IIPSAMOMN
KonTponbHas 1
pabota Ne 3
I'naea 4
BekTopbi 12
12 | Ilonarue BekTOpa 2 Onucviéams NIOHATHUS] BEKTOPHBIX U CKAJISIPHBIX
BeNMYuH. UIItocTpupoBaTh MOHATHE BEKTOPA.
13 | KoopauHatsl 1 PHP P
KTODA Dopmynuposams:
BEKT
p onpeoenenus; MOIYJsl BEKTOpPa, KOJUTHHEAPHBIX
14 | Croxxenue u 2 BEKTOPOB, paBHBIX BEKTOPOB, KOOPAHUHAT
BBEIYUTAHHE BEKTOpa, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
BEKTOPOB POTUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHUS
15 3 BEKTOpa Ha YMCJI0, CKAJISIPHOTO TTPOU3BEICHUS
YMHOXKEHUE BEKTOPOB;
BEKTOpa Ha HHCIIO c60licm6a; PaBHBIX BEKTOPOB, KOOPAUHAT
16 | CxamspHoe PaBHBIX BEKTOPOB, CJI0KEHUSI BEKTOPOB,
[IPOM3BEACHHE KOOpJIMHAT BEKTOPa CYMMbBI M BEKTOPa pa3HOCTH
BEKTOPOB JIByX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
YMHOXKEHHSI BEKTOpA Ha YHCII0, CKaJIIPHOTO
KoHTpoIbHas 1 IIPOU3BEACHUS IBYX BEKTOPOB,
pabora Ne 4 MEPIEHAUKYISAPHBIX BEKTOPOB.

ﬂOKdSblGdWlb TCOPEMBI: O HAXOXKICHUN
KOOpAWHAT BCKTOpPAa, O KOOpAWHATAX CYMMBI U




< Koun
a$ Copep:xkanue yecT XapakTepuCTHKA OCHOBHBIX BH/I0B
-7
= = yueOHOro BO NeSITeJIbHOCTH Y4eHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
= B
Pa3HOCTH BEKTOPOB, 00 YCIOBUU
KOJUTMHEAPHOCTH JIByX BEKTOPOB, O HAXOXKICHUN
CKAJISIPHOTO MPOU3BEACHUS JIByX BEKTOPOB, 00
YCIIOBUHU TIEPIIEHANKYIIPHOCTH.
Haxooums xocuHycC yria Mex1y AByMs
BEKTOpaMH.
Ipumernsamo 3y4eHHBIC ONPEICTICHUS, TEOPEMBI
U GOPMYJIBI K PEIICHUIO 3a]1a4
I'naea 5
I'eomeTpuyeckue
npeodpa3oBaHus 13
17 | JIBukeHue 4 | Ilpusooums nipuMepsl ipeoOpazoBaHus GUryp.
(mepemenieHue) Onucvieams ipeoOpazoBaHus GUryp:
burypsl. napa’suiesibHbIN EPeHOC, 0OCEBasi CUMMETPUSI,
[TapannenbHbIM IIEHTpabHAS CUMMETPHS, TTOBOPOT, TOMOTETHSI,
MepeHoc mogo0ue.
18 | Ocenas i 4 Dopmynuposamy:
onpeoenenusi: NBUKCHUS; paBHBIX (UTYP; TOUEK,
HeHTpabHad CUMMETPUYHBIX OTHOCUTEILHO MPSMOM; TOUEK,
lc_fl MMCTPHH. CUMMETPUYHBIX OTHOCUTEIBLHO TOUKH; DUTYPBI,
OBOpOT UMEIOIIel 0Ch CUMMETPUH; (PUTYpBI, UMEIOTIEH
19 | TomoreTus. 4 IIEHTP CUMMETPHH; TTOJTOOHBIX PUTYD;
[Tono6ue puryp ceoticmaa: IBUKEHUS, TapaJljIeIbHOIO MEpeHoca,
0CEBOI CUMMETPHH, IICHTPATLHON CHUMMETPHH,
KonrponbHas 1 | oBopora, romoreruy.
pabora Ne 5 Jlokazvieams TEOPEMBI: O CBOICTBAX
napasuieJIbHOTo MepeHoca, OCEBOM CUMMETPHH,
IIEHTPaJIBbHOW CHMMETPHH, TIOBOPOTA,
TOMOTETHH, 00 OTHOIIICHUH IIIOMIACH
NO0/TOOHBIX TPEYTOJHLHUKOB.
IIpumensame V3y4eHHbIEC ONIPENICIICHHUS], TEOPEMBbI
1 GOPMYJITBI K PEIICHUIO 3a]1a4
IToBTOpEeHuEe 1
cucTeMaTH3anus
yueOHOro MaTepuaja 8




pabota Ne 6

< Koun
= g Conepxanne yecT XapakTepuCcTHKA OCHOBHBIX BH/I0B
= = yueOHOro BO NeSITeJIbHOCTH YYeHHKA
T = MaTepuaJia 4aco (Ha ypoBHe y4eOHBIX AeiicTBHIl)
= B
YrpaxHeHust AJist 7
MOBTOPEHMUSI Kypca
9 knacca
KonTposnbHas 1




OINIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIEYEHM
OBPA3OBATEJIBHOU JEATEJIBHOCTH

JIMaaKkTHYecKoe H MeTOANYecKoe o0ecneueHue

JlupakTuuyeckoe
odecrneuyeHue

MeToauueckoe odecreueHmne

1. I'eomerpust: 7
KJIACC: TUJAKTUYECKHE
MaTepHabl: cOOpHUK
3a7Iad M KOHTPOJBHBIX
pabdor/ A.I. Mep3msik,
B.b. Ilomonckuii, M.C.
Sxup. — M. . Benrana-
I'pad, 2013.
2. I'eomeTpusi: 8
KJIacc: TUJAKTUYECKHE
MaTepHUabl: cOOpHUK
3a71ad M KOHTPOJIbHBIX
pador / A.I. Mep3isk,
B.b. [Ilomonckmii, M.C.
SAxup. — M. : Benrana-
I'pad, 2013.
3. I'eomeTpusi: 9 knace
TMTAKTUYECKUE
MaTepHuabl: cOOpHUK
3a71a4 W KOHTPOJIbHBIX
pador/ A.I. Mepsmsk,
B.b. Ilomonckuii, M.C.
Sxup. — M. . Benrana-
I'pad, 2014.

denepanbHbIii TOCYIapPCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT
o01iero oOpa3zoBaHusl.

[IpumepHbIEe TPOrpamMMbl OCHOBHOTO 0OIIEro 0Opa3oBaHUA.
Maremaruka.-(CTaHaapThl BTOPOTO MOKOJICHUST ).-M:
IIpocsemenue, 2010.

VYcTHBIC 3aHATHS IO MaTeMaTUKe B cTapiux kiaccax. [locobue
s yaurtens. A.5.Kononos/ «Cronerue»/Mocksa, 1997
Maremaruka B pelOycax, KpoccBOpAax, 4alHBOpiax,
kpunrorpammax, 7 kiacc/C.C.XynanaBa/Mocksa: [llkonbHas
npecca, 2003 («bubnuoreka xypHaia «Maremaruka B IIKOJIEH»
BBIN.23)

S. I'eometpusi: 7 knacc: y4eOHUK ISl yHaIIUXCs
oO1eoOpazoBaTenbHbIX yupexaeHuit/ A.I. Mepaisik, B.b.
[Tononckuii, M.C. SAxup. — M. :Benrtana-I'pad, 2012.

6. I'eometpus: 7 knacc: metoguueckoe nocooue/ E.B.
byuko, A.I. Mep3mnsk, B.b. [Tomonckuit, M.C. Axup. — M.
:Benrana-I'pad, 2013.

7. I'eometpus: 8 kmacc: yueOHUK IS yUaAIIUXCS
oOmreoOpa3oBatenbHbIX yupexaenuid/ A.I. Mep3msk, B.b.
[Tononckuii, M.C. SAxkup. — M. :Benrtana-I'pad, 2013.

8. I'eomeTpusi: 8 Kilacc: METOOUYECKOE

nocobue/E.B. byniko, A.T. Mep3nsk, B.b. [Tonouckwuii, M.C.
Axup. — M. :Benrana-I'pad, 2013.

9. Teomerpus: 9 knacc: yueOHUK AJIS yUAIIHXCS
oO1ieoOpazoBaTenbHbIX yupexaeHuit/ A.I. Mepaisik, B.b.
[Tononckuii, M.C. SAAxup. — M. :Benrana-I'pad, 2014

10. Teomerpus: 9 kiacc: METOIUUECKOE

noco6ue/E.B. bynko, A.I. Mep3nsk, B.b. [Tononckuii, M.C.
Sxup. — M. :Benrana-I'pad, 2014.




NudopmManmioHHO-KOMMYHUKAIIMOHHBIE CPEACTBA

Buneopuiabmbl DJIEKTPOHHbIE Pecypcosl UHTEpHETA
oOpa3oBare/ibHbIE
pecypcsl
Buneodpuibsm MynbTUMe T HBIC http://school-collection.edu.ru/

"Teomerpusa OBkimaa"
Buneopunsm "Ot
ApxuMesa 10 HaIIuXx
naen"

Buneoduibem "I1rOMBI O
PYCCKHUX yYEHBIX"

oOydJaroriye nporpaMmbl
Y DJIEKTPOHHBIE yueOHbIE
W3JaHHS TI0 OCHOBHBIM
pazzenaMm Kypca
MaTeMaTUKU

http://www.bymath.net/
http://www.mathematics.ru/
http://www.mathtest.ru/
http://www.ege.edu.ru/
http://uztest.ru/
http://college.ru/matematika/
http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://mathege.ru/or/ege/Main/
http://mathgia.ru/or/gial2/Main/
http://www.math-on-line.com/
http://mathkang.ru/
http://www.zaba.ru/
http://festival.1lseptember.ru/arti
cles/subjects/1
http://www.problems.ru/
http://www.pm298.ru/
http://www.math.ru/
http://www.allmath.ru/
http://Math-Net.ru/
http://www.uchportal.ru/
http://www.mccme.ru/
http://www.exponenta.ru/
http://fipi.ru/
http://alexlarin.net/



http://school-collection.edu.ru/
http://www.bymath.net/
http://www.mathematics.ru/
http://www.mathtest.ru/
http://www.ege.edu.ru/
http://uztest.ru/
http://college.ru/matematika/
http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://mathege.ru/or/ege/Main/
http://mathgia.ru/or/gia12/Main/
http://www.math-on-line.com/
http://mathkang.ru/
http://www.zaba.ru/
http://festival.1september.ru/articles/subjects/1
http://festival.1september.ru/articles/subjects/1
http://www.problems.ru/
http://www.pm298.ru/
http://www.math.ru/
http://www.allmath.ru/
http://math-net.ru/
http://www.uchportal.ru/
http://www.mccme.ru/
http://www.exponenta.ru/
http://fipi.ru/
http://alexlarin.net/
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