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PABOYAS ITPOT'PAMMA

10 reoMeTpumn

VYpoBeHb 00pa3zoBaHus (Kjacc) OCHOBHOE 001iee oOpa3zoBanue (7-9 kiaacchbl)

KoxnuectBo ywacos 204

Yuutens JlaBbigoBa Mapuna BiagumupoBHa

[Iporpamma paspaborana B cootBeTcTBUU DPI'OC OOO, Ha OCHOBE MPUMEPHOM
mporpaMmbl  y4eOHOTO TmpeaMeTa «(hu3uKa», BKIIOUYEHHONW B COJEPIKATEIIbHBI
pazzien MpUMEPHONW OCHOBHOM 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO
oOpasoBanusi, 0J00peHHON pemeHneM (denepanbHOro y4eOHO- METOIUYECKOTO
o0benuHeHus 1Mo obmiemMy oopazoBanuto 8 anpens 2015 r.

Ilpeavernas auHug yveOHukoB: I'eomerpus. 7, 8, 9 kimacc: y4eOHHK JUIA
K;{{amnxca 06H_ICO6]£330B3T€JIBHBIX OBFaHI/ISaLII/II/I/A I. Mep3n;n< B.b. Ilonouckui,
C. Sxup eHTana-I"pad




PaGouas nmporpamma yyeObHOro Kypca mo reoMeTpu Juist 7-9 kiaccoB pazpaboTaHa B COOTBETCTBHUHU C!

-DenepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM OCHOBHOI'O 00IIEro 00pa3oBaHUs Ha OCHOBE aBTOPCKOM nporpammbl A.T.
Mepsnsika, B.b. [Tononckoro, M.C. fkup, E. B. bynko «Matematuka. 5-9 knacce». M. :Benrana-I"pad
-OenepanpabiM 3akoHOM «O06 00pazoBanuu B Poccuiickoit deneparumy ot 29.12.2012 No273-D3;

- [IpumepHOIt OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMOIl OCHOBHOT'O 00IIIET0 0Opa30BaHus;
-Yuebusm mmanoM MBOY OOII Ne34;
- (henmepanbHBIM MepedHEM YUCOHUKOB.

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM IIaHe
Ha uzydenue reometpun B 7-9 kinaccax B MBOY OOIL Ne34 otBoauTcs creayroiee KOIN4ecTBO 4acoB:
7 knacc: reoMeTpus — 2 daca B Hezeno (68 4acoB B o)
8 kJacc: reometpus — 2 yaca B HeJiento (68 yacoB B rojn)
9 knacc: reomeTpus — 2 yaca B Hezielto (66 4acoB B T'OJT)

Hroro: 202 yaca.

VY4eOHUKH, peann3yIoLe IporpaMmMy:
1) A.T. Mep3snsik, B.B. TTonouckuii, M.C. Skup. ['eomerpus . 7 kiacc. M. :Benrana - I'pad
2) A.I'. Mep3nsk, B.b. ITonouckuii, M.C. Sxup. 'eometpus . 8 kinacc. M. :Benrana - I'pad
3) A.T. Mepsnsk, B.b. ITononckuit, M.C. Skup. ['eomerpust . 9 knacc. M. :Bentana - I'pad

HCJIHMI/I H 3aJjavYaMi U3YyIECHUS Tr€eOMETPUHU B OCHOBHOM IIKOJI€ SABJIAIOTCS:

® Pa3BUTHC JIOTHYCCKOTO U KPUTHYCCKOT'O MBILNIJICHUSA, KYJIbTYPhI PCUH, CIIOCOOHOCTH K YMCTBCHHOMY OKCIICPUMCHTY,

M q)OpMI/IpOBaHI/IC Y ydaluxcsa HHTCHHCKTyaHBHOﬁ YECTHOCTH U O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K MpCOAO0JICHUIO MBICIIMTCIIBHBIX CTCPCOTHUIIOB,
BBITCKAOIIUX U3 O6I)I)IeHHOFO OIIbITA,

* BOCIIMUTAHUE KayeCTB JUYHOCTH, 00ECTIEUNBAIOIINX COLIMATIBHYIO0 MOOMIIBHOCTh, CIOCOOHOCTh IPUHUMATh CAMOCTOSITENIbHBIE PELICHHUS;
* popMHUpOBaHUE KAUECTB MBIIIJICHHS], HEOOXOIMMBIX JJIS /1allTallii B COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE;
. pa3BuTue UHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY u MaTEeMaTUYECKUX CIOCOOHOCTEH;



* (opMHMpOBaHHE NPEACTABICHUN O MaTeMaTHKe KaK 4YacTH OOIIeuYeIOBEUYeCKOM KyJIbTYpbl, O 3HAYMMOCTH MATEMATUKU B Pa3BUTHU
[IMBUJIN3AIIUU ¥ COBPEMEHHOTO O0IIIECTBA,

* pa3BUTHE MPEACTaBICHUN O MaTeMaTHUKe Kak (opMe ONHUCaHHMA M METOJAE IO3HaHUS JEHCTBUTENIBHOCTH, CO3/laHHE YCIOBUH JUIs
pUOOPETEHNUS MIEPBOHAYATIBHOTO OMBITa MATEMATUYECKOT'O MOJICTTUPOBAHHS;

* (¢opmHpoBaHHE OOLIMX CHOCOOOB WHTEIUIEKTyaJIbHOW JESATEIbHOCTH, XapaKTEepPHbIX JUIs MAaTeMaTUKH U SBJSIOIIUXCA OCHOBOIA
II03HABATEJILHOU KYJIBTYPBI, 3HAYMMOU s pa3IMYHBIX chep YEJI0BEYECKOU JEeATEIIbHOCTH;

¢ OBJIAACHUC MATCMATHUYCCKUMHU 3HAHUAMU U YMCHHAMU, H€O6XO[[I/IMBIMI/I AJid OpOAOJIKCHUA 06yqu1/1;1 B CTapHJeﬁ IIKOJC HWJIW HWHBIX
O6I_L[606p330BaTCJ'II>HbIX YUPCKACHUAX, NUBYUCHUA CMCIKHBIX JUCHUIIINH, IPUMCHCHUS B HOBCGHHCBHOﬁ KHN3HU,

¢ CO3aaHuUC @yHHaMeHTa A1 MaTeMaTH4Y€CKOIro pa3BUTHA, (1)0pMI/IpOBaHI/I$[ MCXAaHU3MOB MBIINUJICHUSA, XaPAKTCPHBIX JIA MaTeMaTHYCCKOI
ACATCIIBHOCTH.

|. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPEJIMETA.

H3y4eHue reoMeTpuy B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh 00YyYarOIIUMCS JOCTUYb CIEAYIOUINX PE3yIbTaTOB PA3BUTHUS:

B JIMYHOCTHOM HAIIPaBJICHUM:

1) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOM W NHCHbMEHHON pEUYH, TMOHMMATh CMBICI IOCTABJICHHON 3a1a4M,
BBICTpPaMBaTh apTyMEHTAIIUIO, IIPUBOUTH IPUMEPHI U KOHTPIPUMEPHI;

2) KpUTUYHOCTH MBIIUICHHS, YMEHUE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJMYATh THIIOTE3Y OT (pakTa;

3) mpeacraBieHNe 0 MaTeMaTHYECKON HayKe Kak cepe 4eIoBeUeCKOM JAeATeIbHOCTH, 00 dTanax ee pa3BUTHS, O €¢ 3HAYMMOCTH ISl Pa3BUTHS
LUMBWIN3AIUY;

4) KpeaTUBHOCTH MBIIIJICHUS, HHUIIHATHBA, HAXOJYNBOCTh, aKTUBHOCTH MTPH PEIICHUHA MaTeMaTHYECKUX 3a/1a4;

5) yMeHne KOHTPOIUPOBATh MPOIECC U Pe3yiIbTaT yueOHONH MaTeMaTHUYECKOM eI TeTbHOCTH,

6) ciocOOHOCTh K 3MOIIMOHAIEHOMY BOCIIPUSATHIO MATEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHUH, PacCyKICHUH;

7)BOCIIUTaHHE POCCUNUCKON TPakIaHCKON MACHTUYHOCTHU: MAaTPUOTU3MA, YBaKeHHsI K OTe4eCcTBY, OCO3HAHUS BKJIaJ]a OTEUECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

8)OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIIUMXCsS K CaMOpa3BUTHIO M CaMOOOpa30BAHMIO HAa OCHOBE
MOTHBAIIMH K 00YUYEHHIO U MIO3HAHUIO;

9)oco3HaHHBII BBIOOp W MOCTPOSHHUE AalNbHEHIIeH WHANBUAYATbHONW TPACKTOpPHH 0Opa3oBaHus Ha 06a3e OPHEHTUPOBKU B MuUpe npodeccuit u
npodeccuoHaNbHBIX MNPEANOYTEHUH C y4ETOM YCTOMYMBBIX IMO3HABATEIbHBIX HMHTEPECOB, a TAaKKe Ha OCHOBE (OPMUPOBAHUS YBAKUTEIHHOIO
OTHOILLIEHUS K TPYAY, Pa3BUTHE OIbITa YYaCTHUS B COLUATBHO 3HAYMMOM TPY/IE;

10)ymeHne KOHTPOIUPOBATH MPOIECC U PE3yJIbTAT yYeOHON U MAaTEMaTHIECKOHN JACATEIHHOCTH;

11)KpUTUYHOCTH MBILJICHUS, THUIIMATUBA, HAXOTYUBOCTh, aKTUBHOCTD MPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4;



B MeTAaNpeIMeTHOM HANIPABJICHHUH:

1) nepBOHaYaNbHBIC MPEACTaBICHUS 00 WACAX M O METOJax MAaTeMaTHKh Kak 00 YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHHKH, O CPEICTBE
MOJIETIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

2) yMEHUE BUJICTh MAaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJICMHOM CUTYaIlH B IPYTUX AUCHHUIUIMHAX, B OKPYIKAIOIICH )KU3HHU;

3) yMeHHe HaXOAUTh B PA3IMYHBIX HCTOYHHKAX HH(POPMALUIO, HEOOXOAUMYIO ISl PEIICHUS] MAaTeMaTHYECKUX MPOOJIeM, U MPEICTABIATh €€ B
MOHATHOU (hOopMe; MPUHUMATH PEIICHHE B YCIOBUSAX HEMOIHON U M30BITOYHOM, TOUHON M BEPOATHOCTHON MH(pOpMAIu;

4) yMeHHe TOHUMATh ¥ WCIOJB30BaTh MATEMAaTHUYECKUE CPEICTBA HAMIAAHOCTH (TrpaduKu, AMarpaMMbl, TaONUIBI, CXEMbl H Jp.) AJIs
WUTIOCTPALK, HHTEPIIPETALIMY, apTyMEHTALUN;

5) yMeH#He BBIIBUraTh THIIOTE3bI IPU PEIICHUH YYSOHBIX 33/1a4 M IOHMMATh HEOOXOAUMOCTh HX [IPOBEPKU;

6) yMeHue NPUMEHSTh HHIYKTHBHBIC U JICYKTUBHBIC CIIOCOOBI PaCcCyKICHHI, BUJCTh Pa3IMYHbIC CTPATETUU PEIICHUS 3a/1a4;

7) NOHMMAaHHUE CYIIHOCTH aJTOPUTMHUYCCKHX MTPEANICAHUI U YMEHHE JICHCTBOBATh B COOTBETCTBUH C MPEJIOKECHHBIM aJTOPUTMOM;

8) yMeHue caMOCTOSITEIbHO CTaBUTh LIE]IU, BEIOMPATh M CO3/IaBaTh aJITOPUTMBI JUIsl PEIICHHs YICOHBIX MATEMAaTHUECKHUX MPOOIIeM;

9) yMeHMe IUIaHUPOBaTh U OCYILIECTBIATh AESITEIbHOCTh, HAIIPABICHHYIO Ha PEeIlIeHUEe 3a/1a4 UCCIIE0BAaTENIbCKOrO XapaKkTepa;

10)ymMeHne camMOCTOSITEIbHO ONPENENATh LENH CBOEro 0O0y4YeHus, CTaBUTh U (OpMYJMPOBATH i ceOsl HOBbIE 3a/aud B yu€Oe, pa3BUBaTh
MOTHBBI U UHTEPECHI CBOEH I103HABATEIbHON JEATEIBHOCTH;

11)ymeHune cOOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYLIECTBIISITH KOHTPOJIb CBOEH JESITEbHOCTH B IIPOILECCE
JOCTHIKEHHS pe3ysibTaTa, ONpeNesTh CIOCOObI JEHCTBHM B paMKax MNpPEeASOKEHHBIX YCIOBMM M TpeOOBaHMM, KOPPEKTHPOBAaTh CBOU JEHCTBUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyallUEeH;

12)ymeHue ompenensTbh MOHATHS, co37aBaTh OOOOIIEHUs, YCTaHABIMBATh AHAIOTUHU, KIACCU(PHUIMPOBATH, CAMOCTOSITENBHO BHIOMPATH
OCHOBAHUS U KPUTEPUH JUIs KIacCU(PUKAIIY;

13)ycranaBiaMBaTh NPUYMHHO-CIIEICTBEHHbIE CBSI3H, IPOBOIUTH J10KA3aTENIbHOE PACCYKACHUE, YMO3aK/IIOueHHe (MHIyKTUBHOE, 1€AYKTUBHOE U
10 aHAJIOTHH) U JeNIaTh BBIBOBL;

14)ymMeHne WITIOCTPUPOBATh U3yUEHHBbIE MOHATHS U CBOMCTBA (DUTYp, ONIPOBEpraTh HEBEPHBIEC YTBEPIKICHMUS;

15)koMNIeTEHTHOCTH B 00JIACTH MCTIOIb30BaHMs UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

16)nepBoHavanbHbIe MPEICTaBICHUs 00 WAEIX M O METoJaX IeOMETpHM Kak 00 YHHMBEPCAJIbHOM S3bIKE HAYKHM W TEXHHKH, O CpPEACTBE
MOJICJIINPOBAHNS SIBJICHUM U MPOLECCOB;

17)ymeHne BHAETh TEOMETPHUUECKYIO 33/1a4y B KOHTEKCTE IPOOIIEMHOI CUTyalluu B IPYTHX TUCHUILTMHAX, B OKPY)KAIOIICH KU3HH;

18)yMeHne HaxouTh B PAa3IMYHBIX UCTOYHUKAX WH(GOPMAIIHIO0, HEOOXOAUMYIO JIJIsl PEeIlIeHUs] MaTeMaTHYEeCKUX MpoOIieM, U MPEACTaBIATh €€ B
MOHATHOU (hopMe, IPUHUMATD PELICHHE B YCIOBUAX HEMOIHOM WM N30BITOYHOM, TOUHON WIJIM BEPOSITHOCTHOM MH(pOpMaINy;

19)ymMeHne mOHMMAaTh W HUCIHOJB30BaTh MaTeMaTHUYECKHWE CPEICTBAa HAIJITHOCTU (UYEepPTEeXKH, TAaOMUIBL, CXEMbl M JIp.) U WJUTIOCTpAluH,
UHTEPIIPETALNH, APTyMEHTALINN;

20)yMeHMe BbIIBUTaTh TUIIOTE3bI TP PEILICHUH 3a7jaud U TOHUMAaTh HEOOXOAMMOCTb UX IPOBEPKH.



B pe3yabTare nzdyyenus yueoHoro npeamera «l'eomerpus» y odydawmuxcs 0yayT copMUpPOBaHbI peryjsiTUBHbIE, IO3HABATEIbHbIE,

KOMMYHHMKATHBHbIE, THYHOCTHbIE Y'Y /I,

Perynstusubie YV /:

* CaMOCTOSITEIBHO OOHAPYKUBATh M (POPMYIHPOBATH YUEOHYIO IPOOIIEMY, OTpeeNATh 1enb Y /1;

* BBIJBUIAaTh BEPCUH pEUICHUS MPOOJIEMbl, OCO3HABATh (MU MHTEPIPETHUPOBATH B CIydae HEOOXOAUMOCTH) KOHEUHBIH pe3ysbTaT, BBIOMPATh CpeICcTBa
JOCTHKEHHUS 1I€JIA U3 MPEI0KEHHBIX, a TAK)KE UCKaTh UX CAMOCTOSTEIHHO;

* COCTaBJIATH (MHAMBHUAYAIbHO WU B TPYIIIE) TUIaH PelIeHUS MPOoOIeMbl (BBIIIOTHEHUS TPOEKTA);

* paboTas 1o TUIaHy, CBEPATh CBOU JICHCTBUS C LEJIbIO U MPU HEOOXOJUMOCTH HUCIIPABIIATH OMIHOKH CAMOCTOSITENILHO (B TOM YHCIIE M KOPPEKTUPOBATH
TJ1aH);

* B IMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIOPAHHBIE KPUTEPUU OIICHKH.

.

ITo3naBarenbubie YV /:

* MPOBOJUTH HAOIOJEHHE U HKCIIEPUMEHT OJI PYKOBOACTBOM YUHUTEIS;

* OCYIIECTBIISITh PACIIMPEHHBIA TOMCK HHPOPMAIIMH C UCTIOIL30BaHUEM pecypcoB OubmmoTek u MaTepHeTa;

* OCYIIECTBIISITH BBIOOP Hanbosee 3(HeKTUBHBIX CIIOCOOOB PEHICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* aHATU3WUPOBATH, CPABHUBATH, KIIACCU(PHUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHHUS,

. JaBaTh ONPEIETICHUS TOHATUSAM.

Kommynukatusaeie YV /I:

* CaMOCTOSITENIbHO OPTaHMW30BbIBAaTh YUEOHOE B3aMOICHCTBUE B IpyIIe (ONpeaensTh oOLue eI, 10roBapuBaThes Ipyr ¢ APYroM U T. 1.);

* B JUCKYCCHH YMETbH BBIABUHYTH apTyMEHTHI U KOHTPapryMEHTHI,

* YUUTBHCS KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATh OIIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €r0;

* TIOHUMasl O3UIIUIO IPYTOro, pa3inyaTh B €r0 PeYd: MHEHHUE (TOUKY 3pEHMS), 10Ka3aTeIbCTBO (ApryMEHTHI), PakThl (THUIIOTE3bl, AKCUOMBI, TEOPUH).

B IPE€AMETHOM HAIIPpABJICHHUU:

® OCO3HAHMC 3HAYCHHUA MAaTCMAaTUKH AJIA HOBC@HHGBHOﬁ KU3HU YCIIOBCKA,

e MIPEJICTABJIEHUSI O MaTEMaTUUYECKON HayKe Kak cepe MaTeMaTH4eCKO! AesITeIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JIJIsl pa3BUTUS
UBWIN3ALUHY;



YMEHUs paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYpHUPOBaHHUE, U3BJICUCHHE HEO0X0AMMOW HHPOPMALIMH ), TOYHO B TPAMOTHO BBIPAXKaTh
CBOM MBICJIA B YCTHOM M IUCBMEHHOM pe4y, IPUMEHssSI MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, HCIIOIb30BaTh PA3JIMYHbIC SI3bIKU
MaTEeMaTHKH (CIOBECHBII, CHMBOJINYECKUH, rpauuecKuil), pa3BUTHS CIOCOOHOCTH OOOCHOBBIBATD CYXKACHUS, IPOBOANUTH KIACCH(PHUKAIIHIO;

BJIaJICHHSI 0a30BBIM MOHATUHHBIM aNapaToM: UMETh MPEICTaBICHHE O YHCIe, JPOoOH, MPOLIEHTaX, 00 OCHOBHBIX T€OMETPUIECKUX 00BEKTaX
(Touka, mpsimasi, JIoMaHas, yroji, MHOrOyroJbHUK, MHOTOTPAHHUK, KPYT, OKPYKHOCTb, 11ap, cdepa u mnp.), GopMUPOBaHUS IPEICTABICHUN O
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE U Pa3InYHbIX CIIOCO0aX UX U3yUYEHUS;

MPAKTUYCCKU 3HAYUMBIC MATCMATUYCCKUC YMCHUA 1 HABBIKU, UX MPUMCHCHHUC K PCIICHUIO MAaTCMATUYCCKHUX U HCMATCMATHUYCCKUX 3a1a4,
npearojgararomue yMCeHuA:

BBITIOJIHATDH BBIYMUCIICHUA C HATYPAJIbHBIMU YK CJIaMU, OOBLIKHOBEHHBIMH U JACCATUYHBIMHU IlpO6$IMI/I IMMOJIOKUTCIBbHBIMHA U OTPUIATCIIBHBIMU
qHucCJjiaMu,

pelaTh TEKCTOBBIC 33]a4H apU(PMETHICCKUM CITIOCOOOM U C IIOMOIIBIO YPABHCHHIA,
n300paxarh PUTyphl Ha TIIOCKOCTH;

HCIIOJIb30BaTh F€OMETPUUECKUN «A3BIK» JUISl OMUCAHUS IPEAMETOB OKPYKAIOIIETO MUPA;
W3MEPSITH JUTMHBI OTPE3KOB, BEJIMUUHBI YTJIOB, BEIYUCIISATH TJIOMIATU U OOBEMBI PUTYDP

pacro3HaBaTh U U300paxaTh paBHBIE U CUMMETPUYHBIE GUTYPHI;

MIPOBOJIUTH HECTIOKHBIE TPAKTUYECKHUE BBIYUCIICHUS C TPOIIEHTAMU, UCTIOJIb30BATh MIPUKUJIKY U OIICHKY;

BBITIOJIHSITH HEOOXOIUMbIE U3MEPEHUS,

WCIIOJIH30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aIMCH OOIIMX yTBEPKICHUM, (DOPMYJI, BEIpOKEHUM, YpaBHEHUH;

CTPOUTH Ha KOOPJAMHATHON TJIOCKOCTH TOYKHM I10 33JJaHHBIM KOOPJIMHATAM, OTIPEIESATh KOOPAUHATHI TOUYEK;

YUTATh U UCIIOJIb30BATh HH(OPMAITUIO, TIPEJICTABICHHYIO B BU/IE TAOIUIIBI, THarpaMMbl (CTOJIOYATOW WM KPYyTOBOH), B TpadyMuecKoM BHJIC;,
pemaTh MpoCTEHIITne KOMOMHATOPHBIE 3a]1a4H TIepe0OpOM BO3ZMOKHBIX BAPUAHTOB.

BoinyckHUK HayuuTes B 7-9 kiaaccax.
I'eomerpuueckue Gpurypsl.
e OrnepupoBaTh Ha 0230BOM YPOBHE MOHATHSIMHU '€OMETPUUECKHUX DUTYD;
e U3BJIEKaTh UH(POPMALIMIO O TEOMETPUUYECKUX (pUTypax, MPeCTaBICHHYIO Ha YepPTeKax B SIBHOM BHJIE;
® TIPUMEHSTH JUIS pEeUIeHHs 3a/1a4 FreOMeTpUUecKe (PaKThl, €CIIM yCIOBUS UX MPUMEHEHHUS 3aJIaHbl B SBHOU (opMme;
e pelarh 3aJaud Ha HaXOKJIEHHUE T€OMETPUUYECKHX BEIMYMH IO 00pa3liaM WM aJlrOpUTMaM.
B noBcetHeBHOM KU3HHM M IPH U3YYCHHUH APYTHX NPeIMeTOB:




® JCIIOJIb30BaTh CBOWCTBA F€OMETPUYECKUX (DUTYpP AJIS PEIICHHUS TUIOBBIX 3a/1a4, BOSHHUKAIONIMX B CHTYallMsAX MOBCETHEBHOW >KU3HHU,
3a/1a4 IPAKTUYECKOTO COACPIKAHUS
OTtHomeHus.
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSIMH: PAaBEHCTBO (UTYp, paBHBIC (UTYpPBI, PABEHCTBO TPEYTOJBHUKOB, MapalIeIbHOCTD
IPSIMBIX, IEPIICHAUKYIISIPHOCTD NPSAMBIX, YIJIBI MEKIY MPSIMBIMH, IIEPIEHIUKY ISP, HAKIOHHAS, IPOCKIIUS.
B noBcetHeBHOM KU3HHM M IPH M3YYCHHUH APYTHX NPeIMETOB:
® JCIOJb30BaTh OTHOILEHUS JJIs PELIEHUS MPOCTEUINX 3a/1a4, BOSHUKAIOIINX B pEalbHON KU3HU
HN3mepenus u BoIYMCICHHS.
e BbIIOTHATH U3MEPEHUE AJIMH, PACCTOSIHUNA, BEJIMUUH YTJIOB, C [IOMOILbIO HHCTPYMEHTOB /Il U3MEPEHUN JUIMH U YIJIOB;
® TMPUMEHATH (HOPMYIIBI IEPUMETPA, TUIOIAAN B 00bEMA, TUIOMIAIN TOBEPXHOCTH OT/IEIbHBIX MHOTOIPAaHHUKOB ITPH BBIYUCIICHUSAX, KOT/Ia
BCE JIAHHBIE UMEIOTCSI B YCIIOBUU;
e npumeHats Teopemy Iludaropa, 6a3oBble TPUTOHOMETPHUUECKUE COOTHOLIEHMS MJIsi BBIYMCIEHMS JUIMH, PacCTOSIHUM, Ijouaneil B
MIPOCTEUIINX CITyYasix.
B noBceHeBHOM KU3HHM M IIPH M3YYCHHUH APYTHX NPEIMETOB:
® BBIYUCIATH PACCTOSHUS HAa MECTHOCTH B CTAHJAPTHBIX CHUTyalMsX, IUIOIAAM B MPOCTEHIIMX CiIydasX, HNPUMEHSTh (OpMYyJbl B
MIPOCTEUIINX CUTYALMSIX B IOBCETHEBHON KU3HU
HocTpoenus.
e 1I300paxatrh TUIOBBIE IUIOCKHE (PUTYPHI U 00BEMHBIE Tella OT PYKH U C IIOMOUIbIO MPOCTEHIINX CHATh HHCTPYMEHTOB.
B noBceiHeBHOM KU3HM M IPH M3YYEHHUH APYTUX NPeIMeTOB:
®  BBINOJHATH POCTEUIINE TOCTPOSHHS] HA MECTHOCTH, HEOOXOAUMBIE B pEabHON KU3HU
IIpeoOpa3oBanmus.
e Crpouts Gpurypy, CHMMETPUYHYIO JaHHOU (PUTYpEe OTHOCUTEIHHO OCH.
B noBcerHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:
® pacro3HaBaTh JIBUKEHUE OOBEKTOB B OKPYKAIOLIEM MUDE;
® pacrno3HaBaThb CHMMETPHYHBIE (PUTYPBI B OKPY>KAIOILIIEM MUPE
BexkTOpbl M KOOPAUHATHI HA JIOCKOCTH.
e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOM3BE/IEHNE BEKTOPA HA YMCII0, KOOPAUHATHI HA TIOCKOCTH;
e omnpeAensaTh NPUOIMKEHHO KOOPIMHATHI TOUKHU O €€ N300paKeHHI0 Ha KOOPAUHATHON TUIOCKOCTH.
B noBceaHeBHOM KU3HU U IIPU U3YUEHUH IPYTHX IPEIMETOB:
® JCIOJB30BaTh BEKTOPHI JUIsl PEIICHUs IPOCTENIINX 3a7ja4 Ha ONIPEIETIEHNE CKOPOCTH OTHOCUTEIBHOTO IBUKEHUS
Hcropust MaTeMaTHKH.
e OnuceIBaTh OT/EIbHBIC BBIIAIOLIUECS PE3YJbTATHI, IOJYYEHHBIE B XO/I€ Pa3BUTUS MAaTEMATUKH KaK HAyKU;



e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHONW U BCEMUPHON UCTOPUEH;
e [IOHMMATh POJIb MaTEMATHUKU B pazButuu Poccun
MeTtoabl MAaTEMATHKH.

e [IpuMeHATH N3BECTHBIC METOABI IIPU PEIIEHUH CTAaHJAPTHBIX MATEMATUYECKUX 3a/1a4;

e 3aMey4aTh U XapaKTepU30BaTh MATEMATUYECKUE 3aKOHOMEPHOCTH B OKPYIKAIOIIEH IEHCTBUTEIIBHOCTH;

® [IPUBOJUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE, B TOM YUCIIE XapPAKTEPU3YIOLIUX 3CTETUKY OKPYKAIOLIEro MUPA U
IIPOU3BENCHNN UCKYCCTBA

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAVIUTHCH B 7-9 Kilaccax:
I'eomerpuuyeckue purypsbi.
e OnepupoBaTh NOHATHAMU F'€OMETPUUECKUX DUTYD;
U3BJICKaTh, UHTEPIPETUPOBATH U NMPE0OPa30BbIBaTh MH(HOPMALIMIO O TEOMETPUUYECKUX (PUTypax, IPeACTaBIECHHYIO Ha YepTexax;
IPUMEHATh FeOMEeTpUYecKre (GaKThl AJIs peleHus 3a/1a4, B TOM YHUCIIe, IPEINOoJIaraloliuX HECKOJIBKO IIaroB pelieHus;
(bopMyaMpoBaTh B NPOCTEHIINX CiIydasX CBOMCTBA U MPU3HAKU (PUTYD;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS
® BIIAJECTh CTAHJAPTHOHN KIACCHU(PHUKAIMEN TUIOCKUX UTYP (TPEYTOIBHUKOB M YETHIPEXYTOILHUKOB).
B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPEeIMETOB:
® JCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (UTYp JJIs pelIeHHs 3a/1a4 IPAKTUYECKOTr0 XapaKkTepa U 3a7a4 U3 CMEXHbIX JUCIUIUINH
OTHoweHus.

e OmnepupoBaTb TMOHATUSMHU: PABEHCTBO (UIYp, paBHble (QUIYpbl, PAaBEHCTBO TPEYrOJbHUKOB, MapajUIeIbHOCTh TMPSAMBIX,
NEePIEHAUKYISIPHOCTh MPAMBIX, YTIIbI MEXy NPSAMBIMHU, EPIEHAUKYIISP, HAKIOHHAs, MPOEKLHUs, nojgodue Guryp, nogobHble GUTyphl, MTOA0OHbIE
TPEYTOJIbHUKH;

e [puMEHATH Teopemy Paseca U TeopeMy O IPONOPUUOHAIBHBIX OTPE3KaxX IMPH PEILICHUH 3a/aY;

®  XapaKTEpPU30BaThb B3aMMHOE PACIIOIOKEHHE MPSIMOM U OKPYKHOCTH, IBYX OKPYKHOCTEM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:
® HCIIOJB30BATh OTHOIIECHHUS JUIS PEIICHHUS 3a7a4, BOSHUKAIOIINX B PEAIbHON KU3HU
HN3mepenus ¥ BbIYHCICHUS.

e OmnepupoBarh NPEACTABICHUIMH O JUIMHE, TUIOMA1, 00bEME Kak BenuunHamMu. [IpuMeHsTh GopMyIibl TUIomaau, o0bEMa Mpy pereHnn
MHOTOIIIArOBbIX 3a]a4, B KOTOPHIX HE BCE JaHHbIE MPEJICTaBJICHbI SIBHO, a TPEOYIOT BBIUMCICHH, omnepupoBaTh 0ojiee MUPOKUM KOJIMYECTBOM
(dbopMy JUTMHBI, TUIOIIAAN, 00BbEMA, BBIYUCIATH XapaKTepPUCTUKH KOMOMHAIMH (puryp (OKpy>KHOCTEH 1 MHOTOYTOJIbHUKOB) BEIYUCIISATH PACCTOSTHUS
Mexay (purypamu, NpuMeHSITh TPUTOHOMETpUUYECKHE POPMYJIIbI AJIsi BBIYUCIEHUN B 00JIee CIOXKHBIX CIydasiX, IPOBOJUTH BHIYMCIECHUS Ha OCHOBE
PaBHOBEIIMKOCTH U PAaBHOCOCTABIICHHOCTH;

® TPOBOAMTH MPOCTHIC BEIYUCICHUS Ha OOBEMHBIX TENaX;




e (opMyIHPOBATH MPOCTEHIIIHE 3a/1a4¥ HA BEIYMCIICHHUE JUTHH, TUIOIIAIeH 1 00bEMOB U peliaTh ux.
B noBceaqHeBHOM KU3HU U NIPU U3YyYEHUH IPYTUX NPeAMETOB:
® [POBOJMTH BHIYMCIICHUS HA MECTHOCTH;
® IPUMEHATH (POPMYIIBI IIPH BBIUMCICHUSAX B CMEKHBIX YUEOHBIX MTPEAMETaX, B OKPYKAIOIIEH TCHCTBUTEIBHOCTH
ocTpoenus.
e 3oOpaxkaTh reoMeTpudecKre (GUTyphl IO TEKCTOBOMY U CHMBOJILHOMY OIHUCaHUIO;
e CBOOOJIHO OTIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CTydasX,
® BBINOJIHATH MOCTPOCHHUSI TPEYrOJbHUKOB, MPUMEHSTH OTIEJIbHBIE METOAbl MOCTPOCHUM ILMUPKYJIEM M JHUHEHKONM W MPOBOJIHUTH
MPOCTEUIIINE UCCIIEI0BAaHUS YNCIIa PELICHUI;
e U300paxarh TUIIOBBIC TUIOCKKUE (PUTYPBI U OOBEMHBIE TEJIa C IIOMOIIBIO MMPOCTEHIIIIX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPeIMETOB:
®  BBINIOJIHATH IPOCTEHIITNE TTOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIE B PEaJIbHOW KU3HH,
® OIICHUBATH Pa3Mepbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPa
IIpeoOpa3zoBanmusi.
e OmnepupoBarh MOHATUEM JABIKEHUS U MIPEOOPa30BaHUS MOAO0US, BIaIeTh TPUEMaMU MTOCTPOCHUS PUTYP C UCIIOJIb30BAHUEM JIBUKCHHI
U TnpeoOpa3oBaHUil TOAO0OMS, MPUMEHATH TOJYyUYECHHBIE 3HAHUS W OMBIT TOCTPOCHUN B CMEXHBIX MpEAMETaX M B PEATbHBIX CHUTYyaIUAX
OKpY>Karollero Mupa;
® CTPOUTH PUTYPY, MOAOOHYIO TAaHHOM, OJIB30BATHCS CBOMCTBAMU MOI00US JJIst 0OOCHOBAHUS CBOUCTB (QUTYD;
® TIPUMEHATH CBOMCTBA IBWKEHUI JIJIsl MPOBEACHUS MPOCTEHIINX 00OCHOBAHUI CBOUCTB (hUTYP.
B noBceaHeBHOM JKU3HU U NIPU U3YYEHUH APYTHX NPEeAMETOB:
® T[IPUMEHATH CBOMCTBA JABM)KCHUHN U MPUMEHSTH TIOJI00HE 7151 TOCTPOSHUN U BHIYMCIICHUM
BekTopbl M KOOPpAMHATHI HA IJIOCKOCTH.
e OmnepupoBaTh NOHATHUSIMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIO, YTOJI MEXKIY BEKTOPAMH, CKAISIPHOE
MPOU3BEJICHUE BEKTOPOB, KOOPJUHATHI HA TUNIOCKOCTH, KOOPAMHATHI BEKTOPA;
® BBINIOJHATH JICUCTBHS HaJ BEKTOpaMH (CIOKEHHE, BBIUMTAHWE, YMHOXEHHWE Ha YHCJIO), BBIYUCISATH CKAISIPHOE IMPOU3BEICHHE,
ONPEACNISATh B MPOCTEUIINX CIIy4dasX YroJ MEXKIy BEKTOPaMH, BBIINOJHATH PA3JIOKEHHUE BEKTOpPA HAa COCTABISAIONIUE, MPUMEHATH IMOTYyYEHHBIE
3HaHUA B (DU3HMKE, MOJIB30BaThCS (DOPMYIION BBIYUCICHUSI PACCTOSHUS MEXKIY TOYKAMH MO M3BECTHBIM KOOPAMHATAM, MCIOIB30BATh YPABHEHHUS
buryp 1 peuieHus 3aaay;
® [PUMEHSATH BEKTOPHI U KOOPJAUHATHI JJISl PEUIEHUS T€OMETPUYECKUX 33/1a4 HAa BBIYUCIICHUE JJIMH, YTJIOB.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH APYTUX NPeIMeTOB:
® WCIONB30BaTh MOHATHS BEKTOPOB U KOOPAMHAT IS PEIICHUs 3a7a4 1o (usuke, reorpaduu U IpyruM YIeOHBIM MIPEAMETaM

1. COAEP’KAHUE YYEBHOI'O IIPEJMETA



I'eomerpus
IIpocreitmne reomerpuyeckue purypsl

Touka, npsamas. OTpe3ok, ayd. Yroi. Buasl yrios. CMexHble U BEpTUKaJIbHBIE YIUIbl. buccekTpuca yria.
[lepecekaromuecs u napaiensHble npsamele. lleprnennukynsapueie npsmsie. [IpuzHaku napamiensHocTH npsMbiX. CBOMCTBA MapajulenbHBIX
npsAMbIX. [IeprieHuKysap U HAKJIOHHAS K IIPSIMOM.

MHOI‘O}’FOJH)HI/IRH

Tpeyronsauky. Bunsl TpeyroibHUKOB. Menuana, OUCCeKTpuca, BBICOTa, CPEAHSS JTMHHUS TPeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.
CBoiicTBa M NpHU3HAKU paBHOOEIPEHHOro TpeyrosbHuka. CepeauHHBIH NepneHauKyysip oTpe3ka. CymMma YIJIOB TpeyrojbHHMKA. BHeIIHue yrisl
TpeyroipHuka. HepaBencTBo TpeyronpHuka. COOTHOIIEHHS MEXKTy CTOPOHAMH U yTriiaMu TpeyronbHuka. Teopema [ugaropa.

[TonoGHble TpeyroabHUKH. [Ipu3HaKu M0A00Ms TPEyroNbHUKOB. TOUYKH nepecedeHns MeauaH, OUCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEAMHHBIX
NEPIEHIUKYJISIPOB CTOPOH TpeyrojbHuKa. CBONCTBO OMCCEKTPUCH TpeyronbHUKa. Teopema Paneca. MeTpudyeckue COOTHOILIEHUS B MPSMOYTOJIbHOM
TpeyroiapHuke. CHHyC, KOCUHYC, TAHI€HC, KOTAHT€HC OCTPOTO YIJIa IPSIMOYTOJIBHOTO TpeyroibHUKA U yriioB oT 0 1o 180. @opmyiisl, CBA3BIBAIOIINE
CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOTO M TOT0 K€ yria. Penienne TpeyroapHuKoB. TeopeMa CHHYCOB U TEOPEMA KOCHHYCOB.

Yetpipéxyronbauku. [Tapamienorpamm. CBoiCTBa M PU3HAKU NapaiienorpaMma. [IpsmMoyronsHuk, poM0, KBaapaT, UX CBOMCTBA U MPU3HAKH.
Tpaneuus. CpenHsist TMHUS Tpaneuu U e€ CBOMCTBA.

MHoroyroiasHuKHU. Beimykiiele MHOrOyrojasHUKHA. CymMMa yIiloB BBITYKJIOTO MHOTOYTOJIbHUKA. [[paBUIIBHbIE MHOTOYTOJIBHUKH.

Oxpy:xHOCTBH B KpPYT. 'eoMeTpHYecKkue nocTrpoeHns

OKpy’>KHOCTb M KpyT. DJIEMEHTBl OKPY>KHOCTH U Kpyra. LleHTpanbHble M BOucaHHble yribl. KacarenpHas K OKpPYKHOCTH M €€ CBOMCTBA.
B3anMmHOe pacnonoxkeHue npsAMOM M OKpyKHOCTH. OmnMcaHHas W BIHCAHHAs OKPYKHOCTH TpPEYroJIbHMKA. BrucaHHele M ONHCAaHHbBIE
YeTBIPEXYTOJBHUKH, UX CBOMCTBA U NPU3HAKK. BrMcaHHbIE N ONMCAaHHbIE MHOTOYTOJIBHUKH.

I'eomerpuueckoe Mecto Touek (I'MT). CepenuHHbIi epneHAuKyIsIp oTpe3ka U OuccekTpurca yria kak ITMT.

['eomeTpryeckue mOCTpOEHUs HUPKYJIEM U JIMHENKOoN. OCHOBHBIE 331aUu Ha IMOCTPOEHHUE: MOCTPOEHUE YIJIa, PABHOTO JAHHOMY, IIOCTPOEHUE
CEPEIMHHOI0 NEPIEHAMKYJISIpa TaHHOTO OTPE3Ka, MOCTPOCHHUE MPSIMOM, MPOXOIAIIEH Yepe3 NAHHYI0 TOYKY W NMEPHEHIUKYISPHOW JAHHOW MPSAMOU,
MOCTPOEHHE OMCCEKTPUCH] JaHHOTO yria. [locTpoeHue TpeyroiabHUKa M0 3aJaHHbIM 31eMeHTaM. Metoa 'MT B 3aj1auax Ha OCTpOEHHUE.



H3mepeHue reoMeTpu4ecKuX BeJJHYMH

JnnHa otpeska. PaccrossHue Mexay AByMs Toukamu. PaccTossHMe OT TOUKH 10 NpsAMOil. PaccTosiHre Mex Iy napauieIbHbIMU PSIMBIMU.

IIepumeTp MHOIOYTrOJIBHUKA.

JnHa okpyx)HOCTH. [[MHA Jyru OKpY>KHOCTH.

I'pagycnas mepa yrna. BennyrHa BIMCaHHOTO yIUIa.

[TonaTus muomanu MHoroyrojbHuka. PaBHOBenukue ¢urypsl. HaxoxneHue muiomaau KBajpara, NPsMOYToJbHHKA, Napajulejorpamma,
TPEYToJIbHUKA, TPAIICLUH.

[TonsTue nuomanu kpyra. [lnomans cekropa. OTHOIIEHHE MUI0IIAeH NOJOOHBIX GUTYD.

JlekapToBble KOOPAUHATHI HA MIOCKOCTH

®dopmyrna paccTosHUS MEXAY ABYMs ToYkamu. KoopauHaThl cepeinHbl OTpe3Ka. YpaBHEHUE (HUIYpbl. YPaBHEHHS OKPY)KHOCTH U IPSIMOM.
VYT110B0# KOA(UIHEHT TPSIMOI.

BekTops!
[Tonsitue BekTopa. Moayne (anuna) Bektopa. PaBubie BekTopbsl. Kommnueapubsie BekTopbl. KoopaunaTtel BekTopa. ClokeHHE U BHIYMTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. CkalnsipHOe Mpou3BeeHne BeKTOpoB. KocuHyc yria Mexay 1ByMsi BEKTOPAMH.

FCOMeTpI/I‘IeCKHe npeoﬁpasonanuﬂ

[TonsstTue o mnpeoOpazoBanuu Gurypsl. JIBmxkenue ¢urypel. Buabl nBuxkeHus (QUrypbl: NapajuledbHBIM TEpEeHOC, OceBas CHUMMETpHS,
LIEHTpaJIbHAsi CUMMeETpus, ToBopoT. PaBHble purypsl. ['omorerus. [lonodue duryp.

DJIeMEeHTBI JOTHKHU

OHpCIleJ'IeHI/IC. Axcuomsl u TCOPCMBI. I[OKHB&TCJ’ILCTBO. I[OKaSaTCJ'IBCTBO OT MPOTHUBHOIO. TeopeMa, 06paTHaSI JIaHHOIA. HCO6XOI[I/IMOG n
A0CTAaTOYHOC YCJIIOBHA. YHOTpe6HeHI/Ie JJOTHYECKHX CBA30K €CJIH..., TO ..., TOrJa U TOJBKO TOrJa.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHHU

N3 ucropun reomerpun, «Havana» Esximmna. Mcropus msatoro nmocrynata EBknuma. Tpuronomerpuss — Hayka 00 U3MEPEHUHU TPEYTOJIHHUKOB.
HOCTpOCHI/Ie IMPpaBUJIBHBIX MHOT'OYT'OJIbHUKOB. Kax 3apoaujiaChb UACA KOOpAUHAT.



H.N. JIo6auerckwii. JI. Diinep. danec.

[Tudarop.

TEMATHYECKOE INTAHUPOBAHME.

Ne ni/mt | Paznensl, Kon- | OcHoBHOE XapaKkTepucTUKa OCHOBHBIX BUIOB YUCOHOU JIEATEILHOCTH OcHOBHBIEC HaNIpaBJICHUS
TEMBbI BO coJiepKaHue 1o BOCIIUTATEIbLHON
4acoB | TeMaM JesITeIbHOCTH
7 xnacc (I'eometpusi) 68 yacos
1 [pocreiimm | 15 I'eomerpuueckue IIpusooums IpUMEpbI TEOMETPUIECKUX (PUTyp. 1,3,4,6
e ¢urypel. Touku u
reoMeTpuye HPAMBIC. Onucwvieams TOUKY, IPSIMYIO, OTPE30K, JIyd, YTOL.
CKHe Touku u npsMbIE.
durypsi u OTpesox 1 ero Dopmyrupoeams:
) HH
UX CBOMCTBA ATHHA
Jys. Yroi. onpeoeneHus: paBHBIX OTPE3KOB, CEPEAMHBI OTPE3Ka, PACCTOSTHHS MEXK
W3mepenue yrios. P -P P » COPEaL N p" > P CAAY
CMOKHELS 1 JIBYMsI TOUKaMH, JOTOTHUTENBHBIX JIydel, pa3BEPHYTOTO yTiia, paBHBIX
BepTHKATbHbE yribl. | YTTIOB, OMCCEeKTPUCHI yTIIa, CMEKHBIX M BEPTUKATIBHBIX YTJIOB,
Teprenankymapabie | NEPECEKAOIIMXCS NPAMBIX, TIEPICHIUKYISPHBIX HPSIMBIX,
npsiMbIe NEepHEeHANKYISPA, HAKIOHHOM, pacCTOSHUS OT TOYKU JI0 MPSMOI;
IToBTOpEeHue n
CHCTEMAaTH3aIHs c6801icmea: PactoNiOKEHHS TOUEK Ha MPSMON, U3MEPEHHUS OTPE3KOB U
y4eOHOro YTJIOB, CMEXHBIX U BEPTUKAIBHBIX YTJIOB, IEPIECHANKYIISIPHBIX MPSIMBIX;
MaTepHana. OCHOBHO€ CBOMCTBO ITPSIMOM.
Knaccuguyuposamo yripl.
Jloka3zvieams: TEOPEMBI O MEPECEKAIOUTNXCS MPSIMBIX, O CBOWCTBAX
CMEXHBIX U BEpTUKAJIbHBIX YIJIOB, O €IMHCTBEHHOCTH MPSIMOMU,
MePIEHANKYISIPHON JaHHOM (CIydaid, Koraa TOYKa JISKHUT Ha TaHHON
PSIMOIA).
2 Tpeyroneau | 18 PaBHble Onucvieamsb CMBICI HOHATHS «paBHBIE GUTYPEY. IIPUBOIUTE IPUMEDHI 2,46,7




KK TPEYTOJbHHUKH. paBHBIX QUTYD.
BricoTa, meanaHa,
Guccexrpuca H306pacxcames 1 HAXOIUTH HA PUCYHKAX PAaBHOCTOPOHHHUE,
Iﬁpeyr OJIbHUK. PaBHOOEIPEHHBIE, TIPIMOYTOJIBLHBIE, OCTPOYTOJILHBIE, TYIOYTOJILHBIE
CPBBIM TPH3HAK TPEYTOJIbHUKU U UX 3JIEMEHTHI.
paBeHCTBa
TPEYTrOJIbHUKOB
B = Knaccuguyuposams TpeyroibHUKH MO CTOPOHAM U yIJIaM.
TOPOH IPHU3HAK
paBeHCTBa
TPEYTOJLHUKOB Dopmyruposams:
PaBHOOempeHHBII
TPEYTOJBbHUK U €ro onpeoeneHus: OCTPOYTOJIbHOTO, TYIIOYTOJIBHOT0, IPSIMOYTOJIBHOTO,
CBOHCTBA. paBHOOEAPEHHOT0, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB;
[MpusHaku OMCCEKTPUCHI, BEICOThI, MEAMAHBI TPEYTOJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
paBHOGEPEHHOTO CEepEIMHHOT0 NEePICHAUKYIIpa OTPE3Ka; IEpUMETPa TPEYTroJILHUKA,
TPEYTrOJIbHUKA
Tpernit npusnax c6oticmea: paBHOOEIPEHHOIO TPEYTOJILHUKA, CEPEIUHHOTO
BCHCTB 9]
PaBeHCTBA TIepIIEH/INKYJIAPa OTPe3Ka, OCHOBHOTO CBOHCTBA PABEHCTBA
TPEYTOJbHUKOB.
TPEYTrOJIbHUKOB;
[ToBTOpEenue u
CHUCTEeMaTHU3alMsI 5
yueGHOro Matepuana | "PU3HAKU: PABEHCTBA TPEYTOJILHUKOB, PABHOOEPEHHOTO TPEYTONILHUKA.
/loxazvieams TEOPEMBI: O €TMHCTBEHHOCTH NPAMON, NEPIEHANKYIISIPHON
JAHHOM (ciTydal, Kor/ia TouKa JEeKUT BHE JaHHOW NPsSMOif); TpU MpU3HAKa
paBeHCTBa TPEYTOJbHUKOB; IPU3HAKK PABHOOEAPEHHOTO TPEYTOJIbHUKA;
TEOpPEMbI O CBOMCTBAX CEPEMHHOTO NEPIEHINKYJIISPa, PAaBHOOEAPEHHOTO U
PAaBHOCTOPOHHETO TPEYTOJIbHUKOB.
[Mapannenss | 16 [MapannensHble Pacnoznasams Ha yeprexkax napaulielIbHbIE IIPSIMBIE. 1,3,5,6
bI€ MIPSIMBIE. HIPAMBIE.
Cymma [pusnaxu N300pakaTh ¢ HOMOIIBIO JIMHEHKHU U YTOJIbHHUKA MapajliebHbIe IPSIMBIE.
yTJI0B napajjieJIbHOCTH
MMpAMBIX.
TPEYroJabHU Coo Onucvieams yriipl, 00pa3oBaHHbIE IPU MIEPECEUEHUH IBYX MPSMBIX
BOHCTBA ~
Ka CeKyIeH.
nmapaICIbHBIX

MMpAMBIX.




Cymma yrioB

TpEYyroNbHHUKA. Dopmyauposamy.
[IpamoyronbHbIi
TpCYTOIbHHK. onpeoeenus: apaieIbHbIX IIPIMBIX, PACCTOSHHS MEKTY
CBoiicrea napajuieIbHBIMU MPSMBIMU, BHEIIHETO yTJIa TPEYToJbHUKA, TUIIOTEHY3bI U
MPAMOYTOJIBHOTO KaTera;
TPEYroJIbHUKA.
IToBTOpEHUE 1 .
CHOTeMATH3ALIS ceoticmea: napajuieIbHbIX IPSAMBIX; YTJIOB, 06[3330BaHHBIX npu
y9e6HOrO MEpeCEuCHIN NapaIebHBIX MPAMBIX CEKYLICH; CYMMBI Y108
MarepHaa. TPEeYroJbHUKA; BHEITHETO yIJla TPEyTOJIbHUKA; COOTHOIICHUH MEXIY
CTOpPOHAMH U YTJIaMH TPEYTOJIbHUKA; TIPSMOYTOJIBHOTO TPEYTOJIbHHUKA;
OCHOBHOE CBOWCTBO MapalIeIbHBIX MPSIMBIX;
Pewamy 3anaun Ha BEIUMCIICHHUE U 10KA3aTEIbCTBO
OxkpyxHoc | 16 ['eomeTpuueckoe loscuams, 94TO TaKoE 3a/1a4a HA IIOCTPOCHUE; TEOMETPUYECKOE MECTO 1,2,4,7
Thb M KPYT. MECTO TOYCK. touek (I'MT). [IpuBoauts npumepsl [MT.
TeomeTpuy OKpy>KHOCTb U KPYT.
ecKHe Hexoropeie Hz06padicams Ha pUCYHKAX OKPYKHOCTH U €€ 3JIEMEHTHI; KacaTeJIbHYIO K
cBOHCTBA OKPYXHOCTH; OKPYKHOCTh, BIUCAHHYIO B TPEYTOJIBHUK, H OKPY>KHOCTb,
IO<Kp YHHOCTH. OTHMCAaHHYIO OKOJIO0 Hero. OMHCHIBaTh B3aMMHOE PACIIOJIOKECHHE
acarenbHas K .
OKDYIKHOCTH OKPYHOCTH U MPSMOIA.
OnucanHas u
BIIMCAHHAS Dopmynuposams:
OKPY>KHOCTH
TPEYTOJIbHHUKA. onpeodeieHus: OKPYKHOCTH, KpyTa, UX SJI€MEHTOB; KacaTeIbHOH K
3agaun Ha OKPYXHOCTH; OKPYKHOCTH, OMUCAHHON OKOJIO TPEYTOIbHUKA, H
[IOCTPOCHHE. OKPYXHOCTH, BIICAHHOHN B TPEYTOJILHUK;
Meton
TCOMCTPUHICCKNX ce0licmea: CepeTMHHOTO MepreHIuKysipa kak [ MT; GuccekTpuch! yriia
MECT ToHeK B kak [MT; KacaTeJIbHOM K OKPYKHOCTHU; IMAMETPA U XOPJIbl; TOUKH
3ajlatax Ha nepeceyeHus CEpeIMHHBIX MEPIEHIUKYISIPOB CTOPOH TPEYTOIbHUKA;
HOCTPOCHHUE

TOYKHU IIepeceyeHUst OMCCEKTPUC YTIIOB TPEYTOJIbHHUKA.




IloBTOpEHu | 4 [Ipu3naku 1,3,4,6
en PaBE€HCTBa
cucTeMaTus TPEYTONLHIKOB
anus CaoiicTBa
yqeﬁnoro nmapaICIbHbIX
MaTepHaJia TPAMBIX
Cymma yriioB
TPCYroJIbHUKa
8 kuacc (reomerpust) 68 yacos
IloBTOpenn | 4 Tpeyrombuuk. Bunst | [loschsamb, 94T0 Takoe YeThIPEXYTobHUK. ONUCHIBATE 3JIEMEHTHI 1,2,3,5,6
e Kypca TpCYTOJIbHMKOB. YEeThIPEXYTOJIbHUKA.
reoMeTpHH IIpu3Haku paBeHCTBa
7 kaacea TPCYroIbHAKOB Pacnosnaéamp BBITYKIIbIE M HEBBITYKIIBIE YETBIPEXYTOIBHHUKH.
[TapannensHbie
npsamele. [IpusHaku u ..
cBOHCTE H306pasxcams 1 HAXOAUTH HA PUCYHKAX YETBIPEXYTOJbHUKHU Pa3HbIX BUJIOB
OXPYIKHOCTS, Y UX DJIEMEHTHI.
KacaTellbHas 1
cexyIas. Dopmynuposams.
Bnmcannas,
ONMCaHHas onpedenenus: NapaenorpaMMa, BEICOThI TapallIesorpaMMa;
OKPY>KHOCTH IpsIMOYTOJIbHUKA, poMOa, KBaJ[paTa; CpeHEH IMHUU TPEyroJIbHUKA;
TpeyrojibHuKa, Tpanenuu, BEICOTHI TPANCLIUH, CPEAHEN JIMHUM TPalleLUN; LIEHTPaIbHOIO
HEKOTOpBIE CBOHCTBA yIiaa OKpYKHOCTH, BIINCAHHOT'O yIJIa OKPY>KHOCTH; BIIMCAHHOT'O U
OIIMCAaHHOTO YETBIPEXYTOJIbHUKA,;
ceolicmea: mapaiesorpaMma, MpsIMOyToJIbHUKa, poMOa, KBajparta,
CPEIHMX JIMHUM TPEYTrOJbHHUKA U TPAINCIIH, BIIMCAHHOTO YIJIA, BIMCAHHOTO
Y OIIMCAaHHOTI'O YETHIPEXYTOJIbHUKOB;
NpU3HAKU: TapaaenorpaMma, NpsiMoyrojibHUKa, poM0Oa, BIMCAHHOTO U
ONMCAHHOTO YEThIPEXYTOJbHUKOB.
Yeroipéxyr | 23 Yetoipéxyronbuuk u | [loschsams, 4TO TAKOE YETHIPEXYTONbHUK. OMHUCHIBATH JIEMEHTHI 1,3,4,6

€T'0 OJICMCHTBI




OJIbHUKH

[Tapannenorpamm.
CgoiicTBa
napajuiejorpaMma

ITpuzHaku
apajuIesIorpaMma

[IpsiMOyTroNIbHUK.
CaoiicTBa
MPsIMOYTOJIbHUKA

IIpusnaku
MPSIMOYTOJIEHUKA

Pom6. CBoiicTBa
pomba

[TpuzHaku pomba.

Ksagpat

Cpenusis TUHASL
TPEYTOJILHUKA

Tpanenus. Bunst
Tpanenuu

Cpenusis TuHASL
Tpamnenyu

LenTpanbHbie u
BIIMCaHHBIE YTIIBL. Ux
CBOMCTBA.

CsolicTBa
LEHTPAIbHBIX U
BIMUCAHHBIX YTJIOB.

OmnncanHas
OKPY>KHOCTh
YEeTHIPEXYrOJbHUKA

Bnucannasa
OKPY>KHOCTh
YETHIPEXYTOJIbHUKA

[TpuzHak

YeThIPEXYTOJIbHUKA.
Pacnosnasams BBITyKIIbIE M HEBBITYKJIbIE YETHIPEXYTOIbHUKU.

H306pasxcams 1 HAXOIUTH HA PUCYHKAX YETHIPEXYTOJIbHUKH PA3HbIX BUIOB
U UX DJIEMEHTHI.

Dopmynuposamy.

onpeoeneHus: IapajieorpaMma, BEICOTHI MapalljieiorpaMma;
NpSMOYTOJBHUKA, poMOa, KBaJipaTa; CpeHei IMHUH TPEYTOJIbHUKA;
Tpaneuuu, BEICOTHI TPANELMH, CPEAHEN JIMHUM TPaNleln; LEHTPAIbHOIO
yIjla OKPY>KHOCTH, BIIMCAHHOT'O YIJIa OKPYKHOCTH; BHUCAHHOI'O U
ONMCAHHOTO YEThIPEXYTOJIbHUKA;

ceoticmea: apajuieorpaMma, IpsiMOyTroJibHUKA, poM0a, KBajpara,
CpPEeIHHX JJUHUHN TPEYToJbHUKA U TPAIEIUH, BIIMCAHHOTO YTJIa, BIUCAHHOTO
Y OMMCAHHOTO YETHIPEXYTOJIbHUKOB;

npusHaky: napamierorpaMMa, IpaMoyrojibHUKa, poMOa, BIUCAaHHOTO U
OMMUCAHHOTO YEThIPEXYTOJIbHUKOB.

ﬂOKCZS’blGaian TCOPEMbI O CYMMCEC YIJIOB I{EETI:IpéX}/TO.]'II:HI/IKS., 0 rpaHYCHOﬁ
MEpPE BIIMCAHHOTI'O yTiia, O CBOMCTBaxX U IMpHU3HAKax ImapajjiciorpaMmma,
NpsAMOYT'OJIbHHKA, p0M6a, BIIMCAHHOI'O M OITMCAHHOTI'O quBIpéXYFOJIBHI/IKOB.

Ipumensimo U3ydeHHBIE OTPEICTICHUS, CBOMCTBA U IPU3HAKH K PEIICHUIO
3a1aq




MIPUHAUIEKHOCTH
YETBIPEX TOUEK
OJIHOU OKPYXHOCTH

ITonooue
TPEeYroJjbH
HKOB

14

Teopema Daneca.
Teopema o
MPONOPLUOHAIBHBIX
OTpe3Kax

Teopema o
MPONOPLUOHAIBHBIX
OTpe3Kax.

IToxoOHBIE
TPEYrOJAbHUKH

IIepBblil npu3HaK
nonoous
TPEYTOJIbHUKOB

CBoiicTBO
MIePECEKAIOIIUXCS
XOpJ, CBOMCTBO
KacaTelLHOH 1
CeKyIlen

Teopema MeHenas,
teopema IlTonemes

Bropoii npuznak
noxoous
TPEYTOJIHHUKOB

Tpernit npuzHax
noa00us
TPEYTOJIHHUKOB

Merpuueckue
COOTHOLICHUS B
HIPSAMOYTOJIBHOM
TpPEYTOJIbHUKE

Teopema [Iudaropa

Tpuronomerpuiecku
¢ OYHKIIUH OCTPOTO

Dopmyauposamy:
onpeoeneHue NOJOOHBIX TPEYTOJIbHUKOB; CBOWCTBA!

MeJHaH TPEYrojJbHUKa, OUCCEKTPUCHI TPEYTOJIbHUKA, IEPECEKAIOIINXCS
XOpJ1, KacaTeJIbHOW U CEKYLIEH;

npu3HaKy Mo00ust TPEyTroJIbHUKOB.
Ioxa3zvieamo.

meopemvi: Dasneca, 0 NPONOPLUMOHAIBHBIX OTPE3Kax, O CBOMCTBaX MeAUaH
TPEYTOJIbHUKA, OUCCEKTPHUCHI TPEYTOJIbHUKA;

ce0Ucmaa: IEPECEKAIINXCS XOP/, KacaTeJIbHON U CEKYIIEH;
npu3HaKy MoJ00us TPEyTrOJIbHUKOB.
Ilpumensams N3y4eHHbIE ONIPEACIICHUS, CBOWCTBA

U IIPpU3HAKU K pCHICHUIO 3a/1a4

1,2,3,5,6




yriaa
IPSIMOYTOJIBHOTO
TpPEYroJbHHUKA

OcHOBHOE
TPUTOHOMETPHIECKO
€ TOXKJIECTBO.
DopMybl
TIPUBEICHUS

Pemenne
MIPSIMOYTOJIBHBIX
TPEYroJbHUKOB

Mmuoroyroan
BHUKHU.
ITnomans
MHOT'OyTOJIb
HUKa
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MHOroyronbHHUKH.
CyMmMa yrioB
MHOTOYTOJIbHHKA.

IlousTue miomanu
MHOT'OYTOJIbHUKA.
ITnomans
MHOTOYTOJIbHHUKA.

IImomans
napajuiesorpaMMa

IImomane
TPEYroJbHUKA

[Inomane Tpamenun

HO}IC‘H}Zmb, 4TO TaKO€ IUIoMaAb MHOT'OYTOJIbHUKA.

OnuceIBaTh MHOT'OYT'OJIBHUK, €TI0 3JICMCHTHI,; BBIITYKJIBIC 1 HEBBIITYKIJIbIC
MHOTI'OYT'OJIbHHUKH.

N3o00paxath 1 HAXOAUTH HA PUCYHKAX MHOTOYTOJILHUK U €T0 3JIEMEHTHI;
MHOT'OYTOJIbHUK, BIIMCAHHBIN B OKPY>KHOCTb, © MHOTOYTOJIbHUK,
OINMCAHHBIN OKOJIO OKPYKHOCTH.

Dopmyauposamy.

onpedeﬂemm: BIIMCAHHOTO U OIMMCAHHOT'O MHOT'OYT'OJIbHUKOB, IJIOIIaN
MHOTI'OYT'OJIbHHMKA, pPABHOBCIIMKNX MHOT'OYT'OJIbHUKOB,

OCHOBHbLE CBOUCMEBA miIonmaan MHOIOyroJIbHHKA.

,HOKCZ?blGaWIbI TCOPEMBI O CYMME YTIJIOB BBIITYKJIOTO N-YIrOJIbHUKA, IJIOMIaad
MNpAMOYT'OJIbHHKA, IIJIOINaAW TPECYroJIbHHUKA, IJIOIaau TparncCun.

IIpumenamo V3ydeHHbIE ONPeIEeICHMs], TEOPEMBI U (POPMYIIBI K PELICHUIO
3aja4

1,3,4)5




IMoBTOopenn | 11 YeTrIpEXyronbHuKs. | [losicHsAmb, 9TO TAKOE IUIOIIA b MHOTOYTOJbHUKA. 2,3,4,6
en [Tomobwue
CHCTEMATH3 TPEYyroNbHUKOB OnuceiBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI; BBIITYKJIbIC U HEBBIMYKJIIbIE
anusa Pemenne MHOT'OYTOJIbHUKH.
y‘leﬁHOFO MIPAMOYTOJIBHBIX
CYIOJIbHUKOB
MaTepuana ;p Y Tty N300paxaTh 1 HAXOUTH HA PUCYHKAX MHOTOYTOJBHUK U €T0 SJICMEHTHI;
eopema Iludaropa .
HnoI:uam, P MHOTOYT'OJIbHUK, BIIUCAHHBINA B OKPYKHOCTh, © MHOTOYTOJIbHUK,
MHOTOYTOTBHHKA OTIMICAHHBIN OKOJIO OKPYKHOCTH.
OnucaHHas U
BIIMCAHHAS Dopmynuposamn. onpedesienus: BIUCAHHOTO U OMMCAHHOTO
OKPYKHOCTH MHOTOYTOJIbHUKOB, TUIOINA MHOTOYTOJIbHUKA, PABHOBEITUKHX
YeTHIPEXYTONbHUKA. | MHOTOYTOJBHUKOB; OCHOBHblE C60UCHEA TIOIAAN MHOTOYTOJIbHUKA.
9 kaacc (I'eomerpusi) 66 yacon
IMoBTOpenu | 3 Tpeyronsuuk. Bunsl | @opmynuposams.onpedenenus. CUHyca, KOCUHyCa, TaHT€HCa, KoTanrenca | 1,3,4,5
e Kypca TPEYTrOJIbHUKOB. yria ot 0° 1o 180°;
reOMeTle/l HpI/I3HaKI/I PaBCHCTBA
8 kuracca u moz106us C601ICME0 CBA3Y IJIMH JIMArOHAJIEH U CTOPOH MAPaJLIEIOrPaMMa.
TPEYTOJIbHUKOB
q Dopmynuposams U Pa3bICHATH OCHOBHOE TPUTOHOMETPUUECKOE
CTBIPCXYTI'OJIbBHUKH. o
@OpMI;J]I)}II TOXJIECTBO. BBIYHCIIATE 3HAYCHHE TPUTOHOMETPHUIECKON (PYHKIIMH yTIa 110
Itoma et 3HAYEHUIO OJTHOM U3 €ro 3aJJaHHbIX GYHKUUN. Dopmyauposams 1
OKpyXHOCTS, JIOKA3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CJICJICTBUS U3 TEOPEMBI
KACATENbHAS 1 KOCHUHYCOB U CHHYCOB O TUIOIIAI{ OMKMCAHHOTO MHOTOYTOJIbHUKA.
cexymast. [Ipusnaku | 3ANUCHI6ANb W JIOKA3bIBaTh GOPMYIIBI JUISL HAXOXKICHHUS TUIOIIA/H
U CBOWCTBA. TpPEeYroJbHUKA, paJlyCOB BIUCAHHON U OMMCAHHOU OKPYKHOCTEH
TpeyroiabHuKa. [Ipumensms U3ydeHHBIC ONPEICTICHUS, TCOPEMBI H
(bOpMyIIBI K peHICHHIO 3a7a4
Pemenne 13 Cunyc, Kocunyc, Dopmynuposams. onpedeiieHus. CAHyca, KOCUHYyca, TAHTeHca, kotanreHca | 1,3,4,5

TAHI'CHC U KOTaHI'CHC




TPeyroJibH yria ot 0° mo 180°. yriia ot 0° 1o 180°; ceoticmeo CBsI3U IJIMH TWaroHajael U CTOPOH

HKOB I'eomerpus B napasuiesnorpamMmma. Qopmyauposams U pa3bICHATH OCHOBHOE
HCTOPUHCCKOM TPUTOHOMETPUYIECKOE TOXKIACCTBO. BHIUMCIATE 3HAUCHHE
PasBUTHH TPUTOHOMETPUYECKOM (PYHKIMHU yIJIa [0 3HAYCHHUIO OJHOM U3 €ro
Teopema KOCHHYCOB. 3aJlaHHBIX QYHKIMH. Dopmyruposams M 10Ka3bIBaTh TEOPEMbI: CHHYCOB,
Teopema curycos. KOCHHYCOB, CJIC/ICTBUS H3 TE€OPEMbl KOCHHYCOB M CHHYCOB O TIOIIAN
fg:;:;ﬁ;mw OMKMCAHHOTO MHOTOYTOJIbHUKA. 3anucvléams U JOKA3bIBAThH il)opMyan s
Dopmybl s HaXOJM/ICHHs [IIOLIA/H TPEYTOIbHUKA, PAAHYCOB BIUCAHHOMH H OMHCAHHOH
HAXOYKIICHIA OKPYHOCTEH TpeyroyibHUKa. [Ipumensams N3y4eHHbIE ONIPEICICHUS,
TLTOIA T TEOpeMBI U (POPMYJIbI K PELICHUIO 3a1a4
TPEYTOJbHUKA
[ToBTOpEHue u
cCUCTEMaTHu3aLus
y4eGHOro MaTepuaa

I[IpaBuabn | 8 I[IpaBuibHbIE Tosacuamyp, 9T0 TaKO€ UEHTP U IEHTPAIbHBIN YTOJl MPaBUILHOTO 2,345

bIe MHOTOyIrOJIbHUKH 1 MHOTOYTOJIbHUKA, CEKTOP U CETMEHT Kpyra. Qopmyauposamy.

MHOTI0YroJI HX CBOHCTBA. onpedenenue TPaBUIbLHOTO MHOTOYTOJILHUKA; C80LCMEa TPABUIIBHOTO

bLHUKH T'eometprs B MHOTOYTOJIbHUKA. [JOKaA3b16amb CBOWCTBA IPABUIILHBIX MHOTOYTOJIBHUKOB.
HMCTOPHACCKOM 3anucvieams 1 pa3bICHITH (POPMYIIBI JJIMHBI OKPYKHOCTH, TUTOIIATU
pa3BUTHHA
JUTHHa OKpYKHOCTHL Kpyra. 3anucviéams ¥ TOKa3bIBaTh (POPMYIIBI JUTHHBI AyTH, IIOWAM
Tiomans kpyra, CEeKTOpa, (I)O[?’MyJ'ILI JUIs1 HAXOKAECHUS PayCOB BIIMCAHHOMN U ONMCaHHOMN
TlorTopenye K OKPY’KHOCTEH NPABUIILHOTO MHOTOYTOMILHHKA. Cmpounfb C TIOMOIIIbIO
CHCTEMaTH3aIMS [UPKYJIS ¥ JIMHEHKU MTPaBUIIbHBIE TPEYTOIBHUK, YETHIPEXYTOIBHUK,
yue6HOro Matepuaa | WECTUYTONBHUK. [Ipumensime U3yueHHBIE ONPEACICHUS, TEOPEMBI 1

(bopMyJIBI K PEHICHHUIO 33134

Hexapro | 11 Paccrosinne mexny | Onucvliéams IPSIMOYTOJIBHYIO CUCTEMY KOOPMHAT. 1,2,3,5,6

bI ABYMs TOUKaMHu C

KOOpAMHAT 3a/laHHBRIMH Dopmynuposams: onpeieTIeHuEe ypaBHEHUS (QUTYPBI, HEOOXOIUMOE 1

bl HA KOOpAHHATAMU. JI0CTATOYHOE YCIOBHS MAPAILIETbHOCTH JIBYX MPAMBIX.

ILI0CKOCTH Koopaunatst

CEepEeMHBI OTPE3Ka.
I'eomeTpus B
HCTOPHYECKOM
pa3BUTHH

3anucvieams 1 10Ka3bIBaTh (GOPMYIIBI PACCTOSIHUS MEXTY ABYMS TOUKAMH,
KOOPJIMHAT CEPEUHBI OTPE3Ka.




YpasueHnue Gurypsl.
YpaBHeHue
OKPY>KHOCTH.

YpaBHEHUE IPSIMOM.
Yrinoso

ko3 puIreHT
IpsIMOM.

IToBTOpEHuE 1
CHUCTEMaTH3alus
y4eGHOro MaTepuana

Bbi600ums ypaBHEHUE OKPY>KHOCTH, 00IIIee ypaBHEHHE TPSIMOH,
ypaBHEHHE IPSIMOI C YTIIOBBIM KO3 (HUITUECHTOM.

ﬂOKClS’blGC!Inb H€06XOI[I/IMO€ 1 JOCTATOYHOC YyCJIOBUA MApPAJJICIIBHOCTU ABYX
MMPpsAMBIX.

IIpumenamo ¥3ydeHHbIE ONPEIETICHHS, TEOPEMbI U (HOPMYIIbI K PELICHUIO
3aj1a4

BekTops! 12 [TonsTHE BEKTOPA. Onucvieams TIOHATUS BEKTOPHBIX U CKAJISIPHBIX BEJIMYUH. 1,3,5,6
I'eomerpus B WnmtocTpupoBaTh MOHATHE BEKTOpA. Popmyauposams. onpeoeieHust.
HCTOpUIECKOM MOJ1yJIsl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB, KOOPIUHAT
pasBUTHH BEKTOPa, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHUBOIOJIOKHBIX
Koopmuuarer BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YHCJIO, CKAISAPHOTO IPOM3BEICHUS
EZKOT;EI?HG " BEKTOPOB; C60UCMEA: PAaBHBIX BEKTOPOB, KOOPJMHAT PAaBHBIX BEKTOPOB,
R, CJIO’KEHUS BEKTOPOB, KOOPIMHAT BEKTOpPA CYMMBI H BEKTOpPa Pa3HOCTH JIBYX
BEKTOPOB, BEKTOPOB, KOJJTMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOpA HA YHCJIO,
VMHOKeHNe BekTopa | CKAIAPHOTO MPOU3BE/ICHUS BYX BEKTOPOB, MEPIEH/IMKYIAPHBIX BEKTOPOB.
Ha 4YHuCJIO.
CkalspHOe Jokazvieams TEOPEMBI: 0 HAXOXKJICHUH KOOPIMHAT BEKTOpA, O
[POU3BE/ICHIE KOOP/IMHATaX CyMMBI  Pa3HOCTH BEKTOPOB, 00 YCIOBUU KOJJITMHEAPHOCTH
BEKTOPOB. JIBYX BEKTOPOB, O HAXOXKACHUHU CKAJIIPHOTO MPOU3BEICHHS JIBYX BEKTOPOB,
[ToBTOpEHUE 1 00 YCJIOBUY NMEPNEHIUKYISPHOCTU. Haxooums KOCUHYC yTIia MEXIY
CHCTEMATU3ALINS IBYMsI BEKTOpaMH. [Ipumensams N3ydeHHBIE OTPEACITICHUS, TEOPEMBI U
YueOHOT0 MaTepHANa | (hopMyIIbl K PEIICHUIO 3234

I'eomerpuu | 12 [Monstue nBwxennst | Ilpusooums nipumepsl npeodpazoBanus puryp. Onucvieams 1,3,4,5

ecKue (mepemernenns) npeoOpa3oBaHus GUryp: MapajuieabHbIN IEPEHOC, 0CeBasi CHUMMETPUS,

npeodpaso duryper. ?BOﬁCTBa LEHTpaJbHasi CAMMETPHS, IOBOPOT, TOMOTETHSI, TOA00HE.

BaHU ABIDKCHHH Dopmynuposamu: onpedenenus: TBUKEHUS;, PABHBIX (UTYP; TOUCK,
Teomerpus B CUMMETPHYHBIX OTHOCHTEIBHO MPSIMO; TOYEK, CHMMETPHYHBIX
gg;;)ﬁf;;cmM OTHOCHUTEJIBHO TOYKHU; (PUTYPBI, UMEIOIIEH 0Ch CHMMETPHH; (PUTYPHI,

ITapannensHbIi

UMEIOLIEH LIEHTP CUMMETPHUH; MOJOOHBIX QUTYD; c80licmea: NBUKEHUS,




nepeHoc

OceBag u
LEHTpaIbHAS
CUMMETPUS

IToBopoT.

T'omoteTus.
[Tonobue duryp

IToBTOpEHUE 1
CHUCTEMaTU3alus
y4eOHOT0 MaTepHala

napajuielIbHOTO MEPEeHOCa, OCEBOM CHMMETPHH, IICHTPaIbHONH CUMMETPHH,
MOBOPOTA, TOMOTETHH. /[0KA3b16aMb TEOPEMBI: O CBOHCTBAX
napajuieNIbHOTO MEPEH0Cca, OCEBOM CHMMETPHH, IICHTPAIbHOH CUMMETPHH,
MOBOPOTA, TOMOTETHUH, 00 OTHOIICHUY TUIOIIAICH MOJ0OHBIX
TPEYTOJIILHUKOB. [Ipumensms N3y4eHHBIE ONPEICIICHHUS, TEOPEMBI U
(GOpMYJIBI K pEIICHHIO 3a7a4

Havanbubl | 2 IIpsamas mpusma. IIpusodums ipuMepsl ipeodpazoBanus puryp. Onucvieams 2,345
€ CBeJeHUA Hupamuna. npeoOpa3oBaHus GUryp: napajuieabHbII IEPEHOC, 0CeBasi CHUMMETpUs,
no ['eomerpus B LIEHTpaJbHasi CAMMETPHS, [IOBOPOT, TOMOTETHSI, 10OA00HE.
cTepeomerp HCTOPUHCCKOM Dopmynupoeams: onpedenenus: IBUKEHNS; PABHBIX QUIYD; TOYEK,
UM PasBUTHH CUMMETPUYHBIX OTHOCUTEIBHO MPSIMON; TOUEK, CAMMETPUYHBIX
Eﬁgmup. Konyc. OTHOCHTENBHO TOKH; ¢burypsl, umeroIeit och CHMMETPHH; burypsl,
CaMOCTOSTebHAS HMMEIOIIEN LIEHTP CUMMETPHH; n0i106H1)1x ¢buryp; ceoticmea: NBIKEHNA,
paGora MapajIeJIbHOTO IIEPEHOCA, OCEBOM CUMMETPHUH, LIECHTPAIbHON CUMMETPHH,
IIOBOPOTA, TOMOTETHH.
IloBTOpenu | 5 Pemenue 3anucvieams 1 10Ka3bIBaTh (GOPMYIIBI ISl HAX0XKICHHS TIOIIA M 2,3,5,6
eu TPEYrOJIbHUKOB. TPEYTOJIbHUKA, PAJIMYCOB BIIMCAHHOW U OIIMCAaHHOW OKPYKHOCTEH
cHCTEeMaTH3 [IpaBuibHbBIE TPEYrOJIbHUKA.
anus MHOTOYT'OJIbHUKH.
y4eOHOro JlexapTOBBI IIpumensamo n3ydeHHBIE ONPEENIECHH, TEOPEMBI U (POPMYJIBI K PEIICHUIO
MaTepuaJia KOOPJMHATHI Ha 3a1a4
IIJIOCKOCTH
BekTopsl.
I'eomeTpuueckue
npeoOpa3oBaHus

Crnincok nureparypsl




1. 'eomerpusi: 7 kimacc: ydeOHHK I ydamuxcs: o0meodpazoBatenbHbx yupexaenuil/ A.I'. Mepsnsk, B.b. TTononckuii, M.C. SAxup. — M. :
Benrana-I'pad, 2020.

2. I'eomerpusi: 7 Kiacc: AUIAKTHYCCKHUE MaTepHAIIbl: COOPHUK 3a/1ad U KOHTPOJbHBIX padoT/ A.I'. Mepamsik, B.b. TTononckuii, M.C. Axup. —
M. : Benrana-I'pad, 2020.

3. 'eometpus: 7 kinacc: padoune terpaau Nel,2/ A.T'. Mepzmsik, B.b. Tlononckuii, M.C. SIxkup. — M. : Benrtana-I'pad, 2020.

4. T'eometpus: 7 xiacc: Meronudeckoe nmocodbue/ E.B. bytiko, A.I'. Mep3msik, B.b. Ilononckuii, M.C. Skup. — M. : Benrana-I'pad, 2017.

5. 'eomerpus: 8 kiacc: yuyeOHUK I ydyanuxcs o0meoopa3oBaTenbHbIX yupexaenuit/ A.I'. Mep3msik, B.b. [Tononckuii, M.C. SAxkup. — M. :
Benrana-I'pad, 2020.

6. ['eomeTpus: 8 Kiacc: IUAAKTHYECKUE MaTepHAIbl: COOPHMK 3a7a4 M KOHTPOJBbHBIX padoT / A.I'. Mep3msik, B.b. Ilononckwuii, M.C. SAxkup. —
M. : Benrana-I'pad, 2020.

7. T'eometpus: 8 kinacc: paboune Terpagu Nel,2/ A.I'. Mepansik, B.b. [Tononckuit, M.C. Sxup. — M. : Benrana-I'pad, 2020.

8. 'eomeTpusi: 8 kimacce: meroguueckoe nocooue/ E. B. bynko, A.I'. Mepamusixk, B.b. I[Tononckuit, M.C. fIxup. — M. : Berrana-I'pag, 2020.

9. 'eometpusi: 9 knacc: y4eOHUK Uil ydammxcs oOuieo0pa3oBarenbHbix yupexaenuil/ A.I'. Mepsnsk, B.b. [Tononckuit, M.C. Slkup. — M. :
Benrana-I'pad. 2020

10. T'eomeTpus: 9 kiacc : AUAAKTUYECKUE MaTepUaibl: COOPHUK 3a/1a4 U KOHTPONbHBIX paboT/ A.I'. Mepansik, B.b. [lononckuii, M.C. Sxup. —
M. : Benrana-I'pad. 2020

11. I'eometpus: 9 knacc: padouue terpagu Ne 1, 2/ A.I'. Mep3msk, B.b. [Tononckuii, M.C. SIkup. — M. : Benrana-I"pac.

12. T'eometpus: 9 xnacc: meroauueckoe mocooue/E.B. Bynko, A.I'. Mepansk, B.b. [Tononckuii, M.C. Sxup. — M. : Benrana-I'pad.

CnpaBoyHble N0COOMS, HAYYHO-TIONYJ/ISIPHASI U HCTOPUYECKAasl TUTepaTypa

1. Ounuknonenus A nerei. Marematnka. Tom 11. — M.: ABanTa+, 2003.

2. http://www.kvant.info/ Hay4no-nionysisipHbIii GU3MKO-MaTeMaTHUECKHIA KYpHAI TSI IIKOJIBHUKOB M CTYACHTOB «KBaHT».
3. Jlesumac I'. I'. Hectannaptasle 3agauu no maremaruke. — M.: MJIEKCA, 2007.

4. I'aspunosa T. /]. 3anumarenbHas marematuka. 5-11 kmacc. — Boarorpan: Yuurens, 2008.

5. @apkos A. B. Marematuueckue omuMnuaabl B mkosie. 5-11 kimacc. — M.: Aiipuc-nipecc, 2005.

6. lenman U. A., Bunenxun H. 4. 3a ctpaHnniaMu yaeOHHKA MaTeMaTuku. 5-6 kinace. — M.: TIpocsemenne, 2004.

7. baspun U.U., Ppubyc E.A. Ctapunnsie 3agaun. — M.: [Ipocerienue, 1994.
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