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YpoBens oOpa3zoBanus (Kjacc) OCHOBHOE oOree oOpa3zoBanue - 7 - 9kimacc
KonuuectBO yacos

7 xnacc: 68 4

8 ximacc: 68 u

9 knacc: 68 4

Bcero 204 gaca

KucnsxoBa Hatanest PomanoBHa

[Iporpamma pa3zpabotana B cOOTBeTCTBUU DeepalibHOr0 rocyJapCTBEHHOTO 00pa3oBa-
TEJIBLHOTO CTaHAapTa OCHOBHOTO O0IIEro o0pa3oBaHuu

C y4eTOM MPUMEPHONM OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O OOIIETro
oOpa3zoBaHusi, 0J00peHHON (deepaTbHbIM y4eOHO-METOIUYECKUM OOBEIUHEHUEM TI0
ob1memMy o6pazoBanuio (MpoToKoJ 3acenanus ot § anpens 2015 roga Nel/15) u aBTOp-
ckoil mporpammsl «I'eomerpusi. COOpHHUK MPUMEPHBIX pabovmx mporpamMm 7-9 Kiacchl,
cocraButenb T.A. bypmuctposa , Mocksa «lIpocsemenue», 2020.

c yuetom YMK: JI.C.AtanacsH, B.®. byty3oB u ap. «['eomerpus 7-9», Mocksa
«IIpoceewmenuer, 2016 rox



I[Inanupyemble pe3yabTaThl H3YUYEeHHUs] Kypca reoMeTpuu B 7-9 kiaccax
JInyHOCTHBIE pe3yabTaThI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MPOrpaMMBbl y4eOHOTo npeameTa «MaremaTrka
XapaKTEPU3YIOTCH:

HanI/IOTI/I‘IeCKOG BOCIIMTAHHE:

MPOSIBJIEHUEM MHTEPECA K MPOILLIOMY U HACTOSIIEMY POCCUMCKON MAaTEMATHKH, LIEHHO-
CTHBIM OTHOILIEHUEM K JTIOCTHXKEHHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOUN MaTe-
MAaTHUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATUX TIOCTHXKEHUN B APYTUX HAYKaX U MPHU-
KJIaJIHBIX cdhepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEN TpaKJaHNHA M pea3alliy ero Mpas.,
MIPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYK-
TYyp, SBJICHUM, TTPOLIETYP IPAKIaHCKOTO 00IIeCTBa (BBIOOPHI, OMPOCHI U TP.); TOTOBHO-
CTBIO K OOCYKJIEHUIO 3TUYECKHUX MTPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM TPUMEHEHUEM
NOCTUKEHUW HAYKH, OCO3HAHUEM BaXKHOCTU MOPAIbHO-3TUUECKUX TPUHIMUIIOB B JIES-
TEJILHOCTH YYEHOTO.

TpynoBoe BociiTanue:

YCTaHOBKOW Ha aKTUBHOE YYacCTHE B PELICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYeCKOn
HanpaBJIeHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTUYECKOro oO0pa3oBaHus Ha MPOTsIKE-
HHUM BCEH JKU3HU JJIS YCIEIIHON po¢eCCUOHATBHON A€ATEIbHOCTH U pa3BUTHEM HEO00-
XOJUMBIX YMEHUH; OCO3HAaHHBIM BHIOOPOM U IOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTO-
puH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C yU4ETOM JIMYHBIX HHTEPECOB U O0IIECTBEH-
HBIX TOTPEOHOCTEH.

ICTEeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTE€TUYECKOMY BOCIIPHUITHIO MAaTEMAaTUYECKHUX
00BEKTOB, 3a/1a4, PEIIEHUH, PACCYKACHUI; YMEHHUIO BUJIETh MATEMAaTUIECKHUE 3aKOHO-
MEpPHOCTHU B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHMA:

OpHUEHTAIMEN B JEATENIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAY4HBIX IIPEACTABICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOABI U 00IIECTBA, TOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UeTOBEUECKOM NeATeIbHOCTH, 3TAMOB €€ pa3BUTHUS
Y 3HAYMMOCTH JUIsl Pa3BUTHS LUMBWIM3ALAN; OBJIAJICHUEM S3BIKOM MAaTEMaTUKU U MaTe-
MAaTHYECKOM KyJIbTypOU KaK CpPEICTBOM MO3HAHMS MUPA; OBIAJEHUEM NPOCTEUIINMHU
HAaBBIKAMH UCCIIEOBATEIIbCKON EATEIILHOCTH.



du3nyeckoe BocnuTaHue, GopMupoBaHue KyJabTYpPbl 310POBbSI U IMOIHO-
HAJILHOT'0 0J1aronoJTyYusi:

TOTOBHOCTBIO MPUMEHSTh MATEMATUUECKUE 3HAHUS B HHTEPECAX CBOETO 3/10POBbsI, BE-
JIEHUS 3I0POBOIr0 00pasa KU3HU (3A0POBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHs-
TUW U OTHbIXA, peryisipHas ¢puznueckas akTUBHOCTD); C(DOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa APyroro yeso-
BEKa.

IK0JIOruH4YecKoe BOCIIUTAHHUE:

OpHUEHTAalMe Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUM JUIsl peleHns 3a1a4 B 00J1acTu
COXPAaHHOCTH OKPY KAIOILEH CPEbl, IFIAHUPOBAHUS IIOCTYIIKOB U OLIEHKU UX BO3MOX-
HBIX MOCJIEICTBUMN AJIs1 OKPYXKAIOIIEH Cpesibl; 0CO3HAHUEM II100aIbHOTO XapakTepa KO-
JIOTMYECKHUX POOJIEM U MyTEN UX PEIIEHUS.

IIpeameTHbIe pe3yabTaThI

7 kiace
I'eomeTpuyeckue purypol

e OrnepupoBarh Ha 6a30BOM YPOBHE MOHATUSIMHU T€OMETPUUECKUX DUTYD;

® W3BJIEKaTh MH(POPMAIMIO O TEOMETPUYECKUX (PUTYypax, MPEICTaBICHHYIO Ha
YepTekax B IBHOM BUJIE;

® TIPUMEHATH JJIsI PEIICHMs 3a]lady TeOMETpUUeCKre (DAKThI, €CIM YCIOBUS HX
IPUMEHEHHUS 3a/1aHbl B sSIBHOU (popme;

e pemiaTh 3aJa4M Ha HAXOXJECHHE T€OMETPUUECKUX BEJUYUH MO 00pa3iaM Wiu
AJTOPUTMAaM.

B noeceonegnoi ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  UCNONBL308AMb CEOUCMBA 2eOMEMPUHECKUX Pueyp OJisl peuleHusi MUno8ulx 3a-
0ay, BOZHUKAIOWUX 8 CUMYAYUSIX NOBCEOHEBHOU JHCU3HU, 3A0ay NPAKMULECKO20 cooep-
HCAHUSA
OTHoleHust

e OrnepupoBarh Ha 0a30BOM YpOBHE MOHSTHUSMH: PAaBEHCTBO (UTYp, paBHbIC
(buUryphl, paBEeHCTBO TPEYTOJHLHUKOB, MaPaLICILHOCTh MPSMBIX, MEPIEHINKYISIPHOCTh
MPAMBIX, HEPIEHIUKYIISP

B noeceonegnoi yscuznu u npu uzyueHuu Opyzux npeomemaos:

®  UCHONBL308AMb OMHOWEHUS OJISl peuleHus: NPOCMeUux 3a0ay, 803HUKAIOUWUX
8 PeabHOU HCUZHU
N3Mepennsi 1 BbIYHUCJICHUS

e BpIonHAT, U3MEpPEHUE [JIMH, PACCTOSHWM, BEIWYUH YTJIOB, C IMOMOIIBIO
WHCTPYMEHTOB JIJISI UBMEPEHUM JJIMH U YTJIOB;

® TpuUMEHATH (GOPMYJBl MEPUMETPA TMPHU BBIUUCICHUSX, KOTJa BCE JIaHHBIC
HMMEIOTCS B YCIIOBUU;

B noeceonegnoi ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  BLIUUCAAMb PACCMOAHUSL HA MECIMHOCMU 8 CIAHOAPMHBIX CUMYAYUIX
I'eomeTpuyeckne MOCTPOEHUA



e 300paxkath TUNIOBBIE MJIOCKKE (DUTYPBHI OT PYKH U C MOMOIIbI0 HHCTPYMEH-
TOB.

B noeceonesnoit yscuznu u npu uzyuenuu Opyzux npeomemaos:

®  BBLINOIHAMb Npocmeliuiue NOCMPOEeHUsi HA MeCMHOCMU, HeobX00umble 8 pe-
AIbHOU JHCU3HU
I'eomeTpuueckue npeodpazoBanus

e Crpouth (urypy, CUMMETPUUYHYIO JaHHOW (UTYype OTHOCUTEIHBHO OCH U
TOYKH.

B noeceoneenoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

®  pPACNO3HABAMb CUMMeEmMPUUHble Pueypbl 8 OKPYHCAIOUem Mupe
HcTopust MaTeMaTHUKH

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITHUI U UX aBTOPOB, B CBSI3H C OTEUe-
CTBEHHOW U BCEMHUPHOU UCTOPHUEN;

e [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTHH Poccun
MeTtoabl MaTeMaTHKH

e BpiOupaTh NOAXOASIIMN U3yUYEHHBIH METOJ AJI PEIICHUH U3YyYEHHBIX THUIIOB
MaTeMaTUYECKHX 3a]1ay;

e [IpuBOIMTH MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B OKPYKAIOLIEH
JNEHUCTBUTEIBLHOCTH U MPOU3BENCHUIX UCKYCCTBA.

8 kuacc
I'eomeTpuyeckue purypol

® [PUMEHSTH AJis PelIeHUs 3a7ad reoMeTpudeckue (HaKkThl, €CIU YCIOBHS HX
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe;

e pelaTth 33Ja4d Ha HaXOXJACHUE F€OMETPUUYECKUX BEJIUYMH 0 00pa3am Win
aIroOpUTMaM.

B noeceonegnoii srcuznu u npu uzyueHuu Opy2ux npeomemnos:

®  UCNONBL308AMb CEOUCMBA 2EOMEMPULECKUX Dueyp OISl peuleHUs MUNnoGulx 3d-
0au, O3HUKAIOWUX 8 CUMYAYUAX NOBCEOHEBHOU JHCUZHU, 3A0ay NPAKMULECKO20 cooep-
HcaHus
OTHOoLICeHMS

e OmnepupoBath Ha 0a30BOM YpOBHE MOHSATUSIMU: PAaBEHCTBO (UTYp, paBHBIC
¢burypsl, paBeHCTBO TPEYTOJbHUKOB, MapaJJICIIbHOCTh MPSIMBIX, MEPHIEHAUKYISPHOCTD
MPSAMBIX, YTJIbl MEKIY NMPAMBIMU, IEPIEHAUKYJIAP, HAKJIOHHAS, IPOEKIIHS.

B noBceqHeBHOM KU3HU M NIPH U3yYE€HUHU APYTHX NPeIMETOB:

® JCIOJB30BaTh OTHOLIEHUS JI PELICHHS MPOCTEHIINX 3a/1ad, BO3HUKAIOIINUX
B pE€aJIbHOM KU3HU
N3mepenusi v BbIYMCICHUS

® [pUMEHSTh (OpMyIbI MEpUMETpa, TUIOUAAX NPHU BBIYHMCIECHUAX, KOTJa BCE
JAHHBIE UMEIOTCS B YCIIOBUH;

e nmpumeHsaTh  TeopeMmy  [ludaropa,  0a3oBble  TPUTOHOMETPUUYECKHE
COOTHOILICHHUS IS BBIYUCIICHUS JJIMH, PACCTOSHUM, IUIOMAJEH B MPOCTEUILINX CIyYasX.

B noeceoneenoit ycuznu u npu uzyuenuu Opyzux npeomemaos:

®  BHIYUCTAMb PACCMOSAHUA HA MeCMHOCMU 6 CMAHOAPMHBLIX CUMYayusx,
nIoWaou 8 NPpoCmetiuux Cry4asx, NpUMeHsIms opmynvl 8 nNpoCmeuux CUmyayusx 6
N0BCEOHEBHOU HCUSHU
I'eomeTpuyeckue mnocTrpoeHust



e 300paxkath TUNIOBBIE MJIOCKKE (DUTYPBHI OT PYKH U C MOMOIIbI0 HHCTPYMEH-
TOB.

B noeceonesnoit yscuznu u npu uzyuenuu Opyzux npeomemaos:

®  BBLINOIHAMb Npocmeliuiue NOCMPOEeHUsi HA MeCMHOCMU, HeobX00umble 8 pe-
ANbHOU HCUSHU
HcTopust MaTeMaTHUKH

e OnuchiBaTh OTACJbHBIC BBHIIAIOIIMECS PE3YJIbTAThI, IOJTYUYCHHBIE B XOJE Pa3-
BUTHS MAaTEMATHKN KaK HAYKHU;

e 3HATh IPUMEPHl MATEMATUUYECKUX OTKPBITUNA U UX aBTOPOB, B CBS3U C OTEUE-
CTBEHHOM U BCEMUPHOM UCTOPHUEM;

® [IOHMMATh POJb MaTEeMaTUKH B pa3BuTuu Poccun
MeToabl MaTEMATHKH

e BpiOupath MOAXOASIINA U3yUYE€HHBINH METOJ JJI PEIICHUH U3yYCHHBIX THUIIOB
MaTeMaTH4YECKHX 3a/ady;

e [IpuBOaWTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B OKpPYKarOUIEH
JNEUCTBUTEILHOCTU U TPOU3BEACHUSAX UCKYCCTBA.

9 kiace
I'eomeTpuyeckue purypsi

e OmnepupoBath Ha 0a30BOM YPOBHE MOHATHIMHU F'€OMETPUUECKUX (QUTYD;

e U3BJIEKaTh MH(OPMALMIO O T€OMETPUUECKUX (UIYypax, NMPEACTABICHHYIO Ha
yepTexax B IBHOM BUJIE;

® IPUMEHSATh JUIS pElIeHUs 3a]ad FeoMeTpuueckue (pakThbl, €CIM YCIOBUS MX
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopMe;

e pemiath 3a7a4d Ha HAXOXJIECHHWE T€OMETPUUECKUX BEJIMYUH MO 0OpaslaM Win
JITOPUTMaM.

B noeceoneenoit yscuznu u npu uzyuenuu Opyzux npeomemaos:

® CIOJIb30BaTh CBOWCTBA F€OMETPUUECKUX (PUTYp IJI PEIICHUs TUIIOBBIX 3a-
Ja4, BOHUKAIOIIMX B CUTyalUsiX MOBCEIHEBHOM JKM3HHU, 3a]a4 MPAKTUYECKOTO COAEp-
KaHUS
OTHoLIeHHS

e OmnepupoBath Ha 0a30BOM YpOBHE MOHSATUSIMU: PAaBEHCTBO (UTYp, paBHBIC
¢burypsl, paBeHCTBO TPEYTOJbHUKOB, MapaJJICIIbHOCTh MPSIMBIX, MEPHEHAUKYISPHOCTD
OPSMBIX, YTJIbI MEXY MPSAMBIMU, IEPHIEHIUKYIISIP, HAKIOHHAS, IPOEKIUS.

B noBceiHeBHOM KU3HM M NIPH U3YYEHHUH JAPYTUX NMPeJIMETOB:

® HCIOJIB30BaTh OTHOLUEHUS JJI PEIICHUs MPOCTEHIIMX 3a]1a4, BOSHUKAIOIINX
B pE€aJIbHOM KU3HU
N3mepenusi 1 BbIYMCIEHUSA

e BrimonHAT, U3MEpeHHE ATUH, PACCTOSHHUM, BEIMYMH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB I U3MEPEHUI IJIMH U YTJIOB;

e nMpuMeHATh (QOopMyabl TepuMeTpa, IUIOIAaaTM U 00BEMa, IUIOHIAAU
IOBEPXHOCTH OTAEJIbHBIX MHOTOTPAHHHMKOB IIPH BBIYMCIIEHUSX, KOIZla BCE JAaHHBIE
UMEIOTCS B YCIIOBHH;

e npumeHsaTh  TeopeMy  [ludaropa,  0a3oBble  TPUrOHOMETPHUUYECKHE
COOTHOIIEHUS JIJIs1 BBIYUCIICHUS JUTUH, PACCTOSIHUM, TUIOIIaIel B IPOCTEHIINX CITydasX.

B noBceiHeBHOM KU3HM M IPHU U3YUYEHHUH JAPYTUX NMPeIMETOB:



® BBIUHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTyalUsX, IUIOLIAIN
B IPOCTEHIIMX CllyyasX, MPUMEHATh (OPMYyJIbI B MPOCTEHIINX CHUTyalUsIX B
[IOBCEHEBHOM JKU3HU
I'eomeTprueckue nmocTpoeHus

e I3oOpaxkaTh TUMOBbIE MIIOCKUE GUTYPHI U PUTYPHI B IPOCTPAHCTBE OT PYKU U
C IOMOIIIbIO HHCTPYMEHTOB.

B noeceonesnoii srcusnu u npu uzyuenuu Opyzux npeomemaos:

® BBINOJHATh NIPOCTEUIINE MOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMBIE B Peallb-
HOM KU3HU
I'eomeTpuueckue npeodpazoBanus

e Crpouth (urypy, CUMMETPUYHYIO JaHHOW (UIype OTHOCUTEIIBHO OCH U
TOYKHU.

B noeceonesnoii srcusnu u npu uzyuenuu Opyzux npeomemaos:

® pacrno3HaBaTh JBWKEHUE OOBEKTOB B OKPY>KAIOILIEM MHPE;

® pacrno3HaBaThb CHMMETPUYHBIE QUIYphI B OKPYKAOLLEM MUPE
BekTopsbl M KOOPAMHATHI HA IOCKOCTH

e OmnepupoBath Ha 0a30BOM YPOBHE MOHATUSIMU BEKTOpP, CymMMa BEKTOPOB,
IIPOM3BEJEHUE BEKTOPA HA YMCII0,KOOPAUHATHI HA IIJIOCKOCTH;

® omnpeeiiaTh MNPUONMKEHHO KOOPAWHATHI TOYKH MO €€ H300paKeHUIO Ha
KOOPJAMHATHOM IIOCKOCTH.

B noeceoneenoit yscuznu u npu uzyuenHuu Opyzux npeomemaos:

® JCIOJIB30BaTh BEKTOPBI JJI PELICHUS NPOCTEUIIMX 3a1ad Ha OIpEAeiICHUE
CKOPOCTH OTHOCHUTEJIBHOTO JBUKEHUS
HcTopust MaTeMaTHKH

e OnuceiBaTh OTJEIbHBIE BBIJAIOIINECS PE3YIbTATHI, OJYYEHHBIE B XO/I€ Pa3-
BUTHSI MATEMATHKU KaK HAyKH;

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPBITHUI U UX aBTOPOB, B CBSI3H C OTEUe-
CTBEHHOM U BCEMUPHOM UCTOPHUEM;

e [IOHMMATh POJIb MATEMATHKHU B pa3BuTnu Poccun
MeToabl MaTEMAaTHKH

e BriOupars noaxo AN U3YYEHHBIH METOA ISl PEIICHUH U3yUYE€HHBIX THIIOB
MaTeMaTUYECKUX 3a1a4;

e [IpuBOIMTH MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B OKPYKAIOLIEH
JEHUCTBUTEIILHOCTH U IPOU3BEICHUAX UCKYCCTBA.

2. Conep:xanmne Kypca reomeTpuu 7-9 kiace
7 kiacc
I'eomerpuyeckue puryppl. PUrypol B reOMeTpPUM M OKPYKAKIIEM MUpe.
BeqinunHbI

1. HauanbHble reoMeTpudeckue cBegenus (10 1)
LIIpamas u ompesok. JIyu u yzon(2 u)
['eomerpuueckas urypa. @opmMupoBanue MPEACTaBICHUN O METANPEAMETHOM TTOHS-
TUU «pUrypa.
Touka, nuHUSA, IpsAMasi, OTPE30K, JOMaHHas, III0CKOCTh. JIy4, yroi.
2.Cpaenenue u uzmepenue ompe3Kos u y2noe.(4 1)
CpaBHeHHE OTPE3KOB U YIIIOB. buccekTpuca yria u €€ CBolCTBa




N3mepeHne oTpe3koB, AJIMHA OTpe3Ka. MI3MepeHue yrioB, rpaaycHas Mepa yria.
3. Ilepnenouxynapusie npamvie(4 u)
Buapl yrios. CMexHbIE U BEPTHKAJIbHBIE YTJIbl, UX CBOMCTBA. [leprnieHauKynspHbie
npsiMbIE

I'eomerpuyeckue purypol. MHOroyrojJbHuKu. PaBeHcTBO (hUryp.

I'eomeTpuyeckue nocrpoenns. OKpyKHOCTb, KPYT

2. Tpeyronbuuku (17 1)
1. Ilepewiit npuznak pagencmea mpey2onbHuUKos (3 u)
TpeyronpHuku. CBOMCTBA paBHBIX TPEYrOJbHUKOB. [IpU3Haku paBeHCTBa TPEYrONbHU-
KOB. [IepBbIi TpU3HAK paBEHCTBA TPEYTOJIbHUKOB.
2. Meouanwl, buccekmpucol u 8b1cOmvl mpey2oibHuKka(3 u)
[Tepnenaukymsip k mpssMoid. MeauaHbl, OUCCEKTPUCHI U BRICOTHI TPEYT'OJILHUKA.
PaBHOOEIpeHHBII TPEYTOIBHUK U €r0 CBOMCTBA. PABHOCTOPOHHUHN TPEYTONbHUK.
3. Bmopoit u mpemuii npuznaku pasencmea mpey2onvHuKoe(4 u)
[Ipu3Haku paBeHCTBa TPEYrOJIBHUKOB. BTOpOW MpU3HAK paBEHCTBA TPEYTOJbHUKOB.
TpeTuil npu3HaK paBeHCTBA TPEYTOJIbHUKOB.
4. 3a0auu na nocmpoenue ¢ ROMOUbIO YWUPKYIA U JUHEUKU (7 1)
OKpyX HOCTb, KpyT, UX 3JIEMEHThI. [ €OMETpHUUECKHE MOCTPOCHUS I WIUIFOCTPALUU
CBOMCTB reoMeTpuyeckux uryp. MHCTpyMEHTBI JUIsl MOCTPOCHUM: IIUPKYJIb, TUHEHKA,
yronbHuK. [IpocTeiiiiine mocTpoeHus: HUPKYJIEM U JIMHEUKON: OCTPOCHUE OUCCEKTPHU-
Chl yIia, NEPHEHANKYJIApa K NMPAMOM, yIJla, paBHOIO JAHHOMY, JEJIEHUE OTPE3Ka MOMO-
naM CepeauHHBIN NEPIEHIUKYJIISAP K OTPE3KY

OtHoumenus. [lapa/iieJbHOCTh NPAMBIX.
3. ITapanneabusbie npsimble (13 1)
1.IlIpu3znaxu napanneavnocmu 08yx npamuix(4 u)
Omnpenenenre napamwieabHOCTU NPsAMbIX. [Ipu3HaKy napayiebHbIX TPSIMBbIX.
2. Akcuoma napannenvHovix npamuix(9 u)
Axkcuoma napasuiensHocTd EBkiuaa. CBoMCTBA MapauieabHbIX MPSMBIX.

I'eomerpuyeckue ¢puryposl. MHOroyroJbHuKy. I'eomMeTrpruyeckue nocrpoeHus
4. CoOTHOIIEHUS MEKIY CTOPOHAMH M yrJIaMu TpeyrojbHuka(18 u)
1. Cymma yznoe mpeyzonvnura(2 u)
CymMa yrioB TpeyrojbHuka. [IpaMoyroabHblil, OCTPOYTOIbHBIN, TYHIOYTOJbHbIN
TpEyroJbHUKU. BHENTHUE yTIbI TpEYroabHUKA.
2.Coomnouenusa mexcoy cmoponamu u yenamu mpey2onvHuxka(4 u)
TeopeMa 0 COOTHOLICHUSIX MEXKAY CTOPOHAMU U yIJIaMH TPeyrojabHuka. HepaBeHCcTBO
TPEyTrOJbHUKA
3. lIpamoyzonvuvie mpeyzonvnuku(4 u)
[IpssMOyTroOJIbHBIE TPEYTOJIBHUKN U HEKOTOPBIE UX CBOMCTBA. [IpU3Haku paBeHCTBa
IPSMOYTOJIbHBIX TPEYTOJIbBHUKOB
4. Illocmpoenue mpeyzoavHuka no mpém 3nemenmam(8 u)
Paccrostare ot Touku 10 npsimou. [lepnenaukyssap k npssmoi. HakiionHast, mpoeKuus.
[TocTpoeHue TpeyroJbHUKOB 0 TPEM CTOPOHAM, ABYM CTOPOHAM U YIJIy MEXKIy HUMH,
CTOPOHE U JIBYM MPUJICKAIIUM K HEW yIiam.

IHoBTOpenue. Pemenue 3aga4u (10 1)
CpaBHeHHE U U3MEHEHUE OTPE3KOB U YIrioB. [leprieHuKysipHbie npsimbie. Tpeyroiib-
HUK. [Ipu3HaKu paBeHCTBA TPEYTOJILHUKOB. 3aJa4l HA MOCTPOEHUE C TTOMOIIBIO [IUPKY-




ns u nuHeriku. [lapamnenshbie npsmbie. Cymma yriaoB TpeyroibHuka. COOTHOILIEHUS
MEXIY CTOPOHAMH U YTJIaMU TPEYroJbHHUKA.

8 kiacc

Teomempuueckue puzypol. Muozoyzoavnuku. /leusicernus
1.Yerbipéxyroabuuku (14 1)

1. Muozoyzononuxu(2u)

MHOrOyroyibHUK, €ro 3JE€MEHTbl U €r0 CBOMCTBA. Pacro3HaBaHuWe€ HEKOTOPBIX
MHOTOYTOJILHUKOB. Buvlnykivle u Hegvinykivie MHo20y20abHuky. CyMma yIrJiOB BBITYK-
JIOTO MHOTOYTOJIbHUKA.

2.I1apannenozpamm u mpaneyus(6 u)

UYetsipéxyronpuuku. [lapamienorpamMm, Tpamenusi, paBHOOSAPEHHAS TpameIusl.
CaoiicTBa 1 npu3Haku napauenorpamma. Teopema Paineca

3. IIpamoyzonvnuk, pomo, keaopam (6 u)

[IpsamoyronbHuK, poMO, KBajpaT, CBOWCTBA U MPU3HAKKA poMOa, MPSIMOYTOJIbHU-
Ka, kBagpaTta. OceBasi U IEHTpAIbHAS CUMMETPHUSI.

Benuuunvi. Hzmepenua u gpluucienus.
2. Illnomaas (14 4)
1. IThowaov muozoyzonvnuka (2)
[TonsiTue o miom@aan MWIOCKO GuUrypsl u e€ cBorcTBax. PaBHOCOCTaBICHHbBIE U
paBHOBenukue (urypel. W3mepenne momanei. [momans mpsaMoyrojibHHKA.
Envannel uamepenus miomanu. MHCTpyMEeHThI 11l U3BMEPEHUN U TOCTPOEHUN;
VM3MEPEHUE U BBIYKMCIIEHUE TUIOMIAIEH.
2.I1howaou napannenozpamma, mpeyzoivHuxa, mpaneyuu (6 u)
@opMyibl IUIOMIAIA TPEYrOJIbHUKA, MapajyieiorpaMMa W €r0 YacTHBIX BHJIOB.
[Tnmomanes MHOTOYTOJBHMKA. [ITomaaes Tpanenuu
Pemienrie 3a7a4 Ha BBIYMCIIEHHUE W J0KA3aTEJIbCTBO C HCMOJb30BAHUEM HU3Y4YECH-
HBIX (opMyII.
3.Teopema Iugpazopa(6 u)
CpaBHenue u BeruucieHue miomaneid. Teopema Iludaropa. Pemenue 3anay Ha
BBIYKCIICHUE U JOKA3aTeIbCTBO C UCIIOJIb30BAaHUEM U3YUYEHHBIX (POPMYII.

Ilooooue. Uzmepenus u gbiuucienus 2eomempuieckue huzypol.

3. ITono0HbIe TPeyroabHuKHU (19 1)
1.0npeoenenue nodooHvIX MpPeEy2oa1bHUK06.(2 1)

[IponopumonansHbie oTpe3ku, nogodue ¢uryp. [lonodbusie Tpeyronbuuku. Kosdduiu-
eHT noo06wust. CBSA3b MEXAY TIIOMAIIMHU TTOA00HBIX (QUTYD.
2.Ilpuznaku noooous mpeyzonvnuka.(6 u)

[Ipusznaku nomoOus. [lepBwiii mpu3HaK MOAOOUsI TPEYroJbHUKOB. BTopoil mpu-
3HAK MOI00MS TPEYrOJbHUKOB. TpeTuil mpu3HaK Mogo0us TPEYroJIbHUKOB
3.IIpumenenue nodobus K 0okazameabcmay meopem u peuienuro 3a0ay.(7 1)
CpenHsiss JWMHHS TpeyrojpHHKA. [IponmopuHOHANBHBIE OTPE3KHM B MPAMOYTOJBHOM
TpeyroyubHuke. [IpakTuyeckue npuiioxeHus mogo0us TpeyrojJbHUKOB
4.Coomnouenusn mexicoy CmopoHamu u yenamu npamoy20abHo20 mpeyoavHuKa(4u)
Tpuronomerpruyeckne PyHKITUH OCTPOTO YIiia B MPSIMOYTOJILHOM TPEYTOJIbHUKE.
CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOrO yIJla MPsIMOYTOJIBHOIO TPEYTOJIbHUKA U




yriioB ot 0 1o 180°; nmpuBeneHue Kk ocTpomy yriy. PelieHue npsamMoyrojabHbIX
TPEYTrOJIbHUKOB.

Tpuconomempuueckue @hynkyuu mynoeo yena. Beraucienue 31eMeHTOB TPEyTrOJIbHUKOB
C UCIOJIb30BaHUEM TPUTOHOMETPUUYECKUX COOTHOIICHHH.

4. OxpyxHoCTb (174)
1.Kacamenwvnasa k okpyscnocmu (3 u); BzauMHOE pacrosoKeHne npsiMoi U OK-
PYXKHOCTH, 08yx oKpyoicHocmeti. KacaTenbHas u cekyujas K OKpY>KHOCTH, UX C8OUCMBA

2.llenmpanvnvie u enucannvie y2uwt (4 u) Jlyra, xopaa. llentpanbHblii yrodm,
BIUCAHHBIN yTOJ, BEJIMYMHA BIOMCAHHOTO yria. ['pamycHas mepa yria, COOTBETCTBHE
MEK]ly BETMYMHON LIEHTPAJILHOTO YIJIa U IJIMHOW TYyTH OKPYKHOCTH.

3. Uemuvipe 3ameuameibHble mOUKU mpey2oibHuKa (3 u)

CepenuHHbI NEPNEHAUKYISAP K oTpe3Ky. CBOMCTBO OMCCEKTPUCHI yIiia U cepe-
JUHHOTO MEPIEHANKYISpa K OTPE3KY. 3aMeuaTelIbHble TOUYKH TPEYTOJIbHUKA.
4.Bnucannan u onucannas okpyscnocmu (7 u)

BrniucanHble 1 ONTMCAaHHBIE OKPYKHOCTH ISl TPEYTOJIbHUKOB BIIMICaHHBIE ¥ OTIMCAHHBIE
MHOTOYTroJIbHUKH. OKPY>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTh, OTICAHHAS
OKOJIO TPEYTOJIbHUKA.

5. lloBTOopenue. Pemenne 3anau (4 4)
[Tapannenorpamm. Tpaneuus. [1nomanu ¢uryp. [Ipuznaku nogodust TpEyroJbHUKOB.
[lenTpasibHble U BOUCAHHBIE YTJIbl. BrivicaHHast U ONMCAaHHBIE OKPY>KHOCTH.

9 kacc

Bexmopul u koopounamol Ha nA0CKOCHU

1. BekTopsI (8 1)
1.Ilonamue eexmopa(2 u)

[Tonsitue BekTopa. Jnuna (Moayns) Bekropa. PaBencTtBo BektopoB. Komnmuneap-

HbI€ BEKTOPBI, BEKTOpam. Vcrnoib30BaHne BEKTOPOB B (PU3HKE,
2.Cnoscenue u gplyumanue 6eKkmopos(3 u)
JletictBus Hax BekTopamu. CyMMa BEKTOPOB, BBIYUTAHUE BEKTOPOB
3. Ymnoxncenue eekmopa na yucno. Ilpumenenue eekmopos k pewtenuro 3aoau(3 u)
JIelicTBUA HaJl BEKTOPaMHU: YMHOKEHHME BEKTOpa HAa 4ncyo. Vcnosnb30BaHne BEKTOPOB B
buzuke. CpeqHsis TUHUS TPATICIIAH.

Bexmopbt u koopounamol na naockocmu
2. Metox koopaunat (10 4)
1.Koopounamot éexmopa (2 u)
Koopaunatel BekTopa. Pasznodicenue eekmopa Ha cocmagisiowue, pa3iokeHue BEKTopa
1O JIBYM HEKOJUIMHEApHbIM
2.I1Ipocmeiimue 3a0auu ¢ Koopounamax(2 u)

[Ipocreiine 3amaun B KoopauHatax. Paccrosinue mexay Ttoukamu. Dopmyiia
pacCTOSIHUSL MEXAY JBYMs TOYKaMU IJIOCKOCTH. KoopauHaThl cepeauHbl OTpe3Ka.
[IpuMeHeHre BEKTOPOB M KOOPJMHAT ISl PEIICHUS] POCTEUIINX T€OMETPUUECKUX 3a-
nad.
3.¥Ypasnenusn oxkpyscnocmu u npamoii (6 u )

VYpaBHeHHE TUHUU HA IUIOCKOCTU. Ypasnenus ¢uzyp. YpaBHEeHHE MPsIMON. YpaBHEHHE
OKPYXHOCTH.




3. CoOoTHOIIEHUA MEKIY CTOPOHAMH M yIJIaMH TpeyroJbHuka. CrajasipHoe nmpo-
u3BeaeHne BeKTopos (11 4)
1.Cunyc, kocunyc u manzeuc yana (3 u)
OCHOBHOE TPUTOHOMETPUYECKOE TOXAeCTBO. DOpMyIbl, CBS3bIBAIOIINE CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC OJJHOTO M TOro ke yria. Dopmyibl NpUBeIeHUS
2.Coomnouwenusn mexcoy cmoponamu u yenamu mpey2onvHuxka(4 u)

CooTHoIIEHUE MEXKTy CTOPOHAMU U YIJIaMU TPEYTOJbHUKA.

Penienue TpeyroibHUKOB: TEOpEMa CUHYCOB, TEOpEMa KOCUHYCOB.
3.Ckanapnoe npouseeoenue 6ekmopoe (4 u)
Yron mexny Bekropamu. CKalasipHOE€ Hpou3BeACHHE BEKTOpoB. Dopmyna MIomaau
TPEyTrOJbHUKA

I'eomempuueckue puzypol. Hzmepenus u gvluucienus

4. JInuHa OKPY:KHOCTH U IJIomaasL kpyra(12 u)
1.IlIpasunvnvie mnozoyzonvnuxu(4 u)
[IpaBunbHBIE MHOTOYTOJIbHUKHK. BriMicaHHbIe W OMUCAHHBIE OKPY>KHOCTU JIJISI YEThIPEX-
YTrOJIbHUKOB, MTPaBUIBHBIX MHOTOYTOJIbHUKOB.
2./ITnuna okpyyscnocmu u niouiads kpya(8 4)

JlniHAa OKPY>KHOCTH, YUCJIO T, JJIMHA AYTHU OKPYKHOCTH. DOPMYIIBI JITTMHBI OK-

PY’KHOCTH ¥ TUIOIIAIHA KpyTa.

I'eomempuueckue npeodpazosanus.

5. IBumkenus.(8 1)
1.Ilonamue osusicenusn(3 u)
[Tonsitue mpeoOpazoBanus. [IpeacraBnenre o MeTanmpeIMETHOM TOHSITHU «IIPE0Opas3o-
BaHue». ['eomerpuueckue npeoOpazoBanusi. [loHATHEe O ABMXKEHUM: OCEBas U LICH-
TpanbHas cummeTpuu, [logodue. [lonsiTue o nogoduu Guryp u reoMmeTpumu.
2.11apannenvusiii nepenoc u nogopom(S u)
[TonsiTue 0 NBMKEHUHU: MapajuieNbHbIN nepeHoc, noBopoT. KoMOuHauu nBUKEHUN Ha
IUIOCKOCTU U UX CBOMCTBA.

I'eomempuueckue guzypvl 6 npocmpancmee (00vémnole mena)
6.HauanbHble cBeeHNs U3 cTepeoMeTpuH (8 4)
1.Muozocpannuku (4 u)

MHOrorpaHHMK M €ro 3JeMeHThl. Ha3BaHUs MHOTOTPAaHHUKOB C Pa3HbIM MOJIO-
KEHHUEM U KOJMYECTBOM IpaHeil. [lepBuuHbIe MpEACTaBICHUS O TUpaMuUEe, Napaiese-
nunene, npusme, cdepe, mape, IMTHHAPE, KOHYCE, UX DJIEMEHTAaX U MPOCTEHIIINX CBOM-
CTBaX.

[IpeacraBnenure 06 o0bEME U ero cpoiicTBax. OObEM MPSMOYTOJILHOTO Mapasiielienu-
neja, Kyoa.

N3mepenue o0bEMa. Equnuiipl n3mepenust 00bEMOB.

2.Tena u nosepxnocmu eépawienus (4 1)

[lepBuunHble peacTaBiieHus 0 cepe, mape, HAIMHAPE, KOHYCE, UX DJIEMEHTaX U
MPOCTEUIINX CBOUCTBAX.

7. O0 akcuomax iIaHumMeTpuu (2 4)



8. IloBTOpenue. Pemenne 3axayq (94)
Tpeyronsauk. [lapamiensHpie U NEepHeHAUKYISIpHBIE TpsiMble. [lapamienorpamMm, npu-
3HaKH, CBOMCTBA. [Ipu3Haku paBeHCTBa TPEYroJabHUKOB. [Ipu3HaKu mogo0us Tpeyroib-
HUKOB. COOTHOIIIEHUS MEX]Iy CTOPOHAMU M yrilaMH TpeyroiabHuka. OKpyXHOCTh. L{eH-
TpajbHbIE U BIMCaHHBIE YIiibl. BekTopsl. [lnomany miuockux duryp.

3. TemaTuuyeckoe MNJIAHUPOBAHUE

7 Kkiacc
Pasniennt XapaKTepUCTUKH OCHOBHBIX OcHoBHbIC
lipuMepHou ConeprkaHue MaTepuaa Komu- BHJIOB HanpasJICHU
nmporpamMmmasl I
porp 4eCTBO NEeSATEILHOCTH YICHUKA BOCIIHTATCIIbHOU
4acoB H BH HBIX NENCT-
2c0 4 VDOBHE Vel eitc JeSITeILHOCTH
BHI)
HauvanbHble reoMeTpruyecKue 10 OOBSICHUTB, YTO TaKO€ OTPE30K,|l[larpuornyeckoe
CBeIeHUS Jqyd, Yroi, Kakue (HUrypsl Haspl- |POCTHTAHKC,
OKOJIOTHYCCKOC
Q2 I.HpHMaSI " OTPEC30K. .Hy“l u ) BAIOTCs paBHbIC, KaK CPaBHUBAOT- BOCTIMTaHUE,
= yron Cs U U3MEPSIOTCS OTPE3KU U YTIIBL, [ 1pynioBoe
= YTO TaKOe TIpaayC W TPaJyCHas |BOCIHTaHHE,
= 2.CpaBHEHHE ¥ U3MEPEHHE pajy Pazy SCTETHYECKOE
= 4 Mepa yriia, Kakoi YroJjl Ha3bIBaeT-
by OTPE3KOB U YI'JIOB CS1 IPSIMBIM, TYTIBIM, OCTPBIM, pa3- BOCIIUTaHUE,
E rpaxxaaHCKOC
S BEPHYTBIM, 4YTO TaKO€ CEPENVHA |pocrpranme
: OTpC3Ka U 6I/ICC€KTpI/Ica yria, Ka-|nomynaspusanus
= KHUE YIJIbl HA3bIBAIOTCSI CME)KHBIMH | HAYIHBIX  3HAHHI
= U KaKHve BEPTUKAIBHBIMU; (OpMy- fbpeﬂ” AereH,
HN3UYCCKOC
= E JMPOBAaTL U OOOCHOBBIBATH yT-| ' o "
S = BEPIKJICHUE O CBOMCTBAX CMEMKHBIX | hopmuposatne
= 2 Y BEPTUKAJBHBIX YIJIOB; OOBSC-|KyIbTyphl 310POBbS
s 5 3.IlepnieHAMKYIAPHEIC MPAMbIC HSTh, KaKUE MPSIMbIC Ha3bIBAIOTCS
= m U3 nux: 4 NEePIEHIUKYISPHBIMY;  (HOPMYIIH-
= 2 Kontponbnas padora Ne 1 poBath M OOOCHOBBIBATH YTBEP-
2 § KJICHUE O CBOMCTBE JBYX MPSMBIX,
£ = HEPIEHANKYSIPHBIX K TpeTew;
@ “E’ M300paXkaTh W PacliO3HaBaTh yKa-
§_ = 3aHHBIC MpocTeiinne (QUrypsl Ha
5 2 Yyeprekax; pelaTh 3aJadyd, CBs-
z 2 3aHHBIC C OSTUMH HPOCTCUIIUMHU
S g durypamn
TpeyrojbHUKH 17 OO0bsICHUTD, Kakas ¢urypa Hasbl-|llarpnoruieckoe
1 - (%) BOCIITMTaAaHHUC
BACTCS TPEYTOJIBHUKOM, UTO TaKOE >
2 g é 1.I1epBbIii TpU3HAK paBEHCTBA 3 Tpeyr: ) KOIOFHICOROE
S S 2 drpeyromsHEKOB BEPUIMHBI, CTOPOHBI, YIJIBL H M€~ | Loy ranpe,
]
2 2 & ¢2.Menuansl, GHCCEKTPHCH U PHMCTp  TPEYTrOJbHNKA,  KAKOHU | 1pynosoe
£ & = = 3 TPEYTOJIbHUK HAa3bIBACTCS PABHO- | BOCIHTAHHE,
S A< . YBBICOThI TPCYTOJbHUKA o SCTETHUECKOE
= c 283 - ~ OCIpCHHBIM W KaKOH pPaBHOCTO-
<
> g 8o TOPOM U TPETHUH IPU3HAKU 4 DOHHHM, KaKde TPeyTOIbHHKH BOCITHTAHUE,
= = S paBeHCTBA TPEYTOJIHLHUKOB TPAKIAHCKOC




4.3a1a4un Ha TOCTPOCHUE
W3 aux:
Kontponbnas padota Ne2

Ha3bIBAIOTCS PaBHBIMH; HW300pa-
JKaTh M paclio3HaBaTh Ha depTe-
JKaX TPEYTOJbHUKH W HMX DJIEMEH-
TBI; (HOPMYIMPOBAaTH M JOKa3bl-
BaTh TEOpPEMBI O TPHU3HAKAaX pa-
BEHCTBA TPEYTOJBHUKOB; OOBSC-
HSTh, YTO HA3bIBACTCS MEPICHANU-
KyJISIpOM, TPOBEACHHBIM U3 IaH-
HOM TOYKM K JAHHOW NPSIMOM;
¢bopMynHupoBaTh M JOKa3bIBAaTh
TeopeMy O MEpHEeHIUKYIIpe K
MPSIMOH; OOBSICHATH, KaKHe OTPE3-
KM Ha3bIBAIOT MeIuaHOW, OMccek-
TPHUCOH M BBICOTOU TPEYTOJIBHUKA;
(dbopMynHpoBaTh U JIOKa3bIBaTh
TEOpEeMBI O CBOMCTBaxX paBHOOEH-
PEHHOTO TpEYroNbHUKA; pelarhb
3aJa4u, CBA3aHHBIC C MPHU3HAKAMU
paBeHCTBAa  TPEYTOJIBHUKOB U
CBOWCTBAMHM  paBHOOEIPEHHOTO
TPEeyroibHHUKa;  (QOPMYIHUPOBATH
oTpeNieTICHNE OKPYXHOCTH; 00b-
SCHATB, YTO TAaKOE IEHTP, PAJINYC,
XOplla M JUaMeTp OKPYKHOCTH;
pemaTs TpocTeiine 3ajaud Ha
noctpoeHue (TOCTpOeHHWE YyTIa,
paBHOrO JaHHOMY, IIOCTPOECHHE
OMCCeKTpUCHl yria, IOCTPOCHUE
TIEPIICHANKY IS PHBIX MPSMBIX,
MOCTPOEHUE CEPEeINHBI OTPE3Ka) U
Oonee CIOXKHBIE 3aJa4M, WCIOJNb-
3yIOIUe yKa3aHHBIE MMPOCTEHIINE;
COTIOCTABJIATh TIOJYYE€HHBIA pe-
3yJIbTaT C YCIOBHEM 3a/aud; aHa-
JIM3UPOBATh BOZMOKHBIE CIydau

BOCIHTAHHE

MOy pU3anus
Hay4YHbIX 3HAHUU
cpenu JIETEH,
¢bmngeckoe
BOCIHTaHHE u
(dopmupoBanue
KyJIBTYPBI 30POBBS

IHapanjejabHble IpAMBIE
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1.ITpu3Haku napauieTbHOCTH
JBYX IPSAMBIX

DopMyIUpOBaATH omnpeaeeHue
MapajuleTIbHBIX TPSMBIX; 0O0BsC-
HATH C TIOMOUIBIO PUCYHKA, KaKue
yTIIBI, 00pa3yroTcs MpHu Tepecede-

ITaTpuoTnueckoe
BOCIIUTAHUE,
9KOJIOTHYECKOE
BOCIHTAHHE,
Tpya0BOE




2.AKcuoma napasiebHbIX
MPSAMBIX

N3 Hux:

KonrponsHas padora Ne 3

HUU JBYX NPSAMBIX CEKyIIEH, Ha-
3BIBAIOTCS HAKPECT JICXKAIIMMH,
KaKrie OJHOCTOPOHHHMH M KaKue
COOTBETCTBCHHBIMU;, (HOPMYITHUPO-
BaTh M JOKAa3bIBATh TCOPEMBI, BBI-
paXkaroniue NpHU3HAKHA Tapayieib-
HOCTH JIBYX TPSMBIX; OOBSCHSTH,
YTO TAaKO€ aKCHOMBI T€OMETPUH U
KaKrie aKCHOMBI YK€ HCIIOIh30Ba-
JUCHh paHee;, (OpPMYIHPOBATH aK-
CHOMY MapajIeTbHBIX MPSIMBIX U
BBIBOJAUTL CJICACTBUS M3 HeEe;
(dhopMyIupoBaTh M  JIOKa3bIBaTh
TEOPEMBI O CBOMCTBAX Mapaylicib-
HBIX TMPSAMBIX, OOpaTHBIE Teope-
MaM O TpHU3HAKAX MapalIeIbHO-
CTU CBSI3aHHBIX C HAaKpecT JexKa-
UMM, COOTBETCTBEHHLIMHM H O]I-
HOCTOPOHHHWMH YTJIAMH, B CBSI3H C
3TUM OOBSICHATBH, YTO TaKOE yCIIO-
BHE U 3aKIIOYCHUE TCOPEMBI, Ka-
Kasg TeopeMma Ha3bIBaeTCs 00par-
HOM TI0 OTHONICHHIO K JaHHOU
TeopeMe; OOBSICHITh, B UYEM 3a-
KJII0YaeTcsd METOJI JOKa3aTeJILCTBA
OT IIPOTUBHOTO: (OPMYIHPOBATH U
JIOKa3bIBaTh TEOPEMbl 00 yriiax
COOTBETCTBCHHO NapauieIbHBIMU
U TICPIICHIUKYISPHBIMA CTOPOHA-
MU, TIPUBOJHUTH MMPUMEPHI UCTIOIb-
30BaHUS 3TOTO METONA; pellar
3aJaud Ha BBIYMCIICHHE, IOKa3a-
TETLCTBA M TIOCTPOCHHE, CBS3AH-
HBIC C MapauIeIbHBIMU NPSIMBIMU

BOCIHTAHUE,
3CTETUUECKOE
BOCIHTAHHE,
rpaskaHCKOe
BOCIHTaHHE
MOMYJISIpU3aLUs
Hay4YHBIX 3HAHUH
cpenu JIeTeH,
¢$usnueckoe
BOCIMTAHHE u
(opmupoBaHue
KyJIBbTYPBI 3J0POBbS

I'eomerpuueckne purypsi. MHoroyroapHuku. I'eomerpudeckue noCTPOECHHU S

CooTHOLIEHHE MEKIY CTO-
POHAMHM M YIJAMH TPeyroJib-
HHUKA
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1.CyMMa yrioB TpeyroiabHHKa

2.COoOTHOUIEHNE MEXITY CTOPO-
HaMU ¥ yIiaMd TPEyroJbHUKa
N3 Hux:

KonTtponpHas pabora Ne 4

3.IIpssMOyTONBHBIE TPEYTOJIb-
HHUKU

4.IlocTpoeHue TpeyroabHUKA
10 TPEM dJIEMEHTaM

U3 Hux:

Kontponbnas padota Ne 5

@opMynuUpOBaTh U JT0KA3bIBATh
TEOpEMY O CYMME YIJIOB Tpe-
YJroJIbHUKa M €€ CIEJCTBHE O
BHEIIHEM YTIJIE TPEYTrOJIbHUKA;
OPOBOAMTH  KJIacCU(UKAIIIO
TPEYroJbHUKOB IO  yrjam;
dbopMynupoBaTh U JOKa3bIBaTh
TEOPEMY O COOTHOIICHHUAX Me-
KAy CTOPOHAMM M YIJIaMHU Tpe-
yroJibHHKA (TIpsIMOe B 0OpaTHOE
YTBEPXKACHUS) U CIEACTBUS W3
Hee, TEOPEMY O HEpPaBEHCTBE
TpeyroiabHHUKa; GOpMYIUPOBATH
U JI0Ka3bIBaTh TEOPEMBI O CBOM-
CTBaX MPSIMOYTOJIBHBIX  Tpe-
YTOJNBHUKOB  (IIPSMOYTOJIbHBIH
TpeyrojbHUK ¢ yriaom 30°, mpu-
3HaKH PABEHCTBA MPSIMOYIOJb-
HBIX TPEYTrOJBHUKOB); (GopMmy-
JUPOBATh OIpENeIeHUue pac-
CTOSIHUS TOYKH JO NpPSIMOH,
paccTosIHUSA MEXIy Hapaielb-
HBIMU TPSMBIMH; pelaTh 3a/a-
Yl Ha BBIUUCIIEHHE, Jl0Ka3a-
TEIbCTBO U TOCTPOEHUE, CBS-

[TatpuoTnueckoe
BOCIHTAHUE,
9KOJIOTHYECKOE
BOCIHTAHUE,
TpyZIOBOE
BOCIHTAHUE,
JCTETUYECKOE
BOCIHUTAHUE,
rpaskaHCKOe
BOCIHMTAHHE

MOy PU3aNUs
Hay4YHbIX 3HAHUU
cpenu JIeTeH,
¢bmngeckoe
BOCIHTaHHE u
(dopmMupoBanue
KyJIBbTYPBI 3J0POBbS




3aHHBIC C COOTHOIICHHUSMH Me-
Ky CTOPOHAMU WU yriaMH Tpe-
YrOJIBHUKA W PACCTOSHHUEM Me-
KAy NapauleJbHbBIMUA IMPSIMBI-
MH, TIpH HEOOXOJAMMOCTH TIPO-
A3BOJUTL II0 XOAY pEIICHUE
JIOTIOJTHUTEIIHbHBIE TOCTPOCHHUSI,
COIIOCTaBJIATH HOJIy‘-IGHHBIﬁ
pe3yabTaT C YCIOBHEM 3ajaud,
B 3aJjayax Ha IMOCTPOCHHUE HC-
CJIEZIOBATh BOBMOXKHBIE CITy4an

nenus

YTBEPXKICHHUSI O CyMME YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA U
CyMME €ro BHEIIHUX YIJIOB;
OOBSICHATh, KaKUE€ CTOPOHBI
(BepImIMHBI) YETHIPEXYTOJIbHU-
Ka Ha3bIBAIOTCS MPOTHUBOIO-
JOXHBIMH;  (OPMYJIUPOBATH
OTIpeJIeJIEHUs] TapauIesorpam-

IloBTOopenue. Pemenue 3agau 10
8 Kuace
Pazpenn CopepxaHnue Marepuana Konu- XapaKTepUCTUKU OCHOBHBIX | OCHOBHBIE
NpUMepHOi 4ecTBO BHJIOB HarpaBJICHUS
nmporpamMmmasl o
porp 4acoB NEeSTEIbHOCTH YYCHUKA BOCIIMTATCIIEHOU
( Ha ypoBHe yueOHBIX meiict- | ACATCIBHOCTH
BUI1)
YeTbIpexyrojabHUKH. 14 OOBACHATH, YTO TAKOE JIOMaH- | [latpuornteckoe
1.M 2 Hasd MHOT'OYT'OJIbHUK ero | “ocmnranme,
§ -IVIHOTOYT'OJIBHMKH ? yr ? 9KOJIOTUYECKOE
3 BEPILUHBI, CMEXHBIE CTOPOHBI, | poctmranue,
N
2 auaroHany, wu3o0paxkaTe W | TPyAoBoe
S BOCIITMTAHHC,
3 pacrnosHaBaTh MHOTOYTOJNBHH- | _ o -
N KM Ha 4YepTeKax; IMOKa3bIBaTh | socturanme,
g D3JIEMEHTBI  MHOI'OYI'OJIbHUKA, | IPaXIaHCkoe
= BOCIIUTaHHUE
3 €r0 BHYTPEHHIOIO M BHEUIHIOK | oo
3 o0nactu; (QOpPMYIHPOBATH OIl- | mayuneix  3HaHuit
8 peAeNICHUE BBITYKJIOIO MHOIO- | PeAH neteit,
I o a: 306D aKa ¢usnueckoe
S YTOJIbHUKA, — M300PaKATh W | 50 iyapye "
s pacro3HaBaTh BBIMYKIBIE U HE- | popmuposanne
. BBIITYKJIBIE  MHOT'OYTOJIBHHKHU; | KY/IBTYPEI 30POBbs
o
S 2 IlapamienorpaMm u Tpa- 6 (hopmyTHpPOBATE U TOKA3BIBATE
N
s
=
V
S
X
Q
N
>
2
g
=
S
~

Ma, Tpamnenuu, paBHOOEIPEH-
HOM U IpPSIMOYTOJIBHOW Tparie-
IHUeH, OpsMOYTOJbHHUKA, POM-
0a, KBazpara; u300paxarb u




3.IlpsAMOyYTONBbHUK, POMO,
KBaJpar.

U3 Hux:

KonTtponbnas pabora Nel

pacmo3HaBaThb ATH YeThIpeX-
YTOJIBHUKH; (OPMYTHUPOBATH H
JIOKa3bIBaTh YTBEPXKACHUS 00
UX CBOWCTBaX W IIPU3HAKAX;
pemarh 3aJayd Ha BbIYHCIIE-
HUE, J0KAa3aTelbCTBO W IIO-
CTpOCHHE, CBSI3aHHBIE C 3TUMU
BUJAMU YETHIPEXYTOJbHUKOB;
OOBSCHATh, KaKue JBE TOYKHU
HA3BIBAIOTCS CUMMETPUIHBIMU
OTHOCHUTENIHO TIPSMOM  (TOY-
KH), B KaKOM ciy4ae Qurypa
HA3bIBACTCSI  CUMMETPUYHOU
OTHOCHUTEJILHO MPSAMOM (TOUKH)
u 4TO Takoe 0Cb
(meHTp)cuMMeTpur  QUTYPHI;
MPUBOJIUTL TpuUMepsl  GUryp,
obOnamaromux oceBod  (IeH-
TpalbHOM) CHUMMETpHEH , a
TakXe MPUMEPHI 0CEBOH U 1IeH-
TpallbHOM CUMMETPHUI B OKpY-
JKarorie Hac 00CTaHOBKE

Benuuunwvt. Usmepenus u evtuucienusn

Ilnomane.

14

1.Ilnomaas MHOTOYroJIbHU-
Ka.

2.I1nomanu napanieno-
rpamma, TpeyrojibHuKa,
Tparneuuu.

3.Teopema I1udaropa.
U3 Hux:
KontponpHast padota Ne2.

OOBSACHATDH, KaK MPOU3BOIUTCS
W3MEpEHHE IUIOMAaAei MHOTrO-
VTOJIbBHUKOB, KaKHE MHOTO-
YTOJIbHUKU Ha3bIBAIOTCS pPaB-
HOBEJIMKMMH M KaKUE PaBHO-
COCTaBJICHHBIMU; (OPMYIUPO-
BaTb  OCHOBHBIE  CBOMCTBa
wiom@aaed M BBIBOAUTH C MX
MOMOIIBIO0  (POPMYIIBI  TUIOIIA-
Jeld TMpSIMOYTOJIbHUKA, Tapaj-
JenorpaMma, — TPEYroJIbHHKa,
Tpaneuuu; GopMyIUpOBaTh U
JI0Ka3bIBaTh TeopeMy 00 OT-
HOUICHUM  IUIOWIAJEd  Tpe-
VTOJIBHUKOB, HMMEIOIIUX  TI0
paBHOMY yriy; (GOpMYIUpPO-
BaTh W JIOKa3bIBaTh TEOPEMY
[Tudaropa u obpaTHyO €i;
BEIBOIUTH popmyny ['epona
Ul TJIOIIAAM TPEYroJbHUKA;
pemiaTh 3a/1a4i Ha BEIYHCIICHHE
U JI0Ka3aTelIbCTBO, CBSI3aHHBIC
c dopmynamu IIomane u
teopemoii [Tudaropa.

ITaTpuoTnueckoe
BOCIHTAHUE,
9KOJIOTHYECKOE
BOCIHMTAHUE,
Tpya0BOE
BOCIHTAHUE,
JCTETUYECKOE
BOCIHTAHUE,
rpaskaHCKOe
BOCIHTaHHE

MOy pU3aNus
HayuyHbIX  3HaHUH
cpenu JIeTEH,
¢$usnueckoe
BOCIHTAHHE u
(dopmupoBanue
KyJIBTYPBI 3J0POBBS

RS IonoOHBIE TPEYTOJILHH- 19 OOBACHATH TOHATHE Mporop- | larpuornieckoe
S S KH. [MOHAJIILHOCTH oTpeskoR; | POCTAHIC,
SRS > | IKOJOTHYECKOE
§ N § 1.OnpenencHue mog00HBIX (GbOopMyIHUpOBaTh OMPEICICHUS | pocrmranke,
S 28 TPEYTOJIbHUKA. MOJIOOHBIX TPEYrOJLHUKOB H | TPYZ0BOE




2.Ilpuznaku mogo0us Tpe-
YrOJIbHUKA.

N3 Hux:

KontponbHas padora Ne3

3.IIpumenenne moaooust K
JIOKa3aTeNbCTBY TEOPEM H
pEIICHHUIO 3a/1a4.

4.COOTHOILICHUS MEXKTY
CTOpPOHAaMHU U yTrJaMu Tps-
MOYTOJBHOTO TPEYTOJIbHUKA
N3 aux6

KonTtponpsHas padora Ned

koa(durmenra MOJ00HS;
(dbopMyIHUpoBaTh M J0Ka3bIBATH
TEOpEeMbI 00 OTHOIICHHUH ILJIO-
maned MoAOO0HBIX TPEYToib-
HUKOB, O TIpU3HAKaX IOI00MS
TPEYTrOJIbHUKOB, O CpEIHEH
JUHUW TPEYroJIbHUKA, O TIepe-
CEUYCHUU MEIHUaH TPEYTOJbHHU-
Ka, O MPOTOPIMOHAIBHBIX OT-
pe3kax B MPSMOYTOJIHHOM Tpe-
YTOJBHUKE ;00BSCHATH, YTO
TaKkoe MeToJ] Ioxodus B 3aja-
YaxX Ha TOCTPOCHHE, W MPHUBO-
IUTh TIPUMEpHl TMPUMECHEHUS
9TOr0 METOJa; OOBIACHATE , KaK
MOKHO MCIIOJIb30BaTh CBOMCT-
Ba MOJOOHBIX TPEYTOJIHLHUKOB B
W3MEpPUTENBHBIX paboTax Ha
MECTHOCTH; OOBICHATL , KakK
BBECTU IIOHATHE IOJO0HS IS
pou3BOJIBHBIX(DUTYp; (hopmuU-
pOBaTh OMpENeICHHUs] M HILIIO-
CTpPHpOBATh TOHATHS CUHYCA ,
KOCHMHYCa U TaHT€HCa OCTPOro
yria TmpSMOYTOJBHOTO Tpe-
YTOJIbHUKA ; BBHIBOJIUTH OCHOB-
HOE TPUTOHOMETPHUYECKOE TO-
XKICCTBO M 3HAYCHHE CHHYCA ,
KOCHHYCAa M TaHTeHCa JI YT-
nos 30° , 450,600 ; pelath 3a-
lauM, CBA3AHHBIE C IIOZOOHEM
TPEYTrOJIbHUKOB, JJISI BBIYHCIIC-
HUSl 3HAYCHUH TPUTOHOMETPH-
YECKUX (PYHKIIUHA HCTOIB30-
BaThb  KOMIBIOTEPHBIE  IPO-
IrPaMMBl.

BOCIHMTAHUE,
3CTETUUECKOE
BOCIHTAHHE,
rpaskIaHCKOe
BOCIHTaHHE
TOMYJISIpU3aLUs
Hay4HbIX  3HAHUH
cpenu JIeTeH,
¢usnueckoe
BOCIHTAHHE u
(opmupoBaHue
KyJIBTYPBI 3JJ0POBbS

OxpyxHocTb. Kpyr.

OKpPYyXKHOCTH

17

1.KacaTtenbHast K OKpY>KHO-
CTH.

2.1leHTpasibHbIE U BIIUCAH-
HbIE YIJIBI

3.UetsIpe 3aMeuaTenbHbIC
TOYKH

4.BnucanHas ¥ OIMcaHHast
OKPY>KHOCTH .TPEYTOJbHHUKA
U3 HUX:

KonTtposbnas padota NoS5.

HccnenoBaTh B3auMHOE pacmo-
JIOKEHUE TPSAMOU U OKPYKHO-
cty; (GOpMyIUPOBaTh OIpeEe-
JICHHE KacaTeIbHOH K OKpYX-
HOCTH; (OPMYIUPOBATh U J0-
Ka3bIBaTh TEOPEMBI: O CBOHCTBE
KacaTelbHOU, 00 OTpe3kax Ka-
caTeNbHBIX , MPOBEIEHHBIX W3
OJHOU TOYKH; (HOPMYIHPOBATH
MOHSTHE LIEHTPAJIBHOTO U Ipa-
JyCHOH Mepbl AYyTU OKPYKHO-
cty; (GopMyIHpoBaTh M JOKa-
3bIBaTh TEOPEMBI: O BICAHHOM
yrie, O MPOU3BENCHUU OTpe3-
KOB TIEPECEeKaroIuXCcsi XOpJ;
(dbopMynupoBaTh U JI0Ka3bIBaTh
TEOPEMBI, TEOPEMBI, CBSI3aHHbIE

[TatpuoTnueckoe
BOCIIHTAHUE,
9KOJIOTHYECKOE
BOCIHTAHHE,
TpYyAOBOE
BOCIHTAHUE,
JCTETUYECKOE
BOCIHTAHUE,
rpaskaHCKOe
BOCIHTAHHE

MOy pU3anus
HayuyHbIX  3HaHUH
cpenu ICTCH,
¢dmngeckoe
BOCIHTaHHE u
(dopmupoBanue
KyJIBTYPBI 3J0POBBS




C 3aMeyaTeNbHBIMU TOYKaMU
TPEyrojbHUKa: O OUCCEeKTpuce
yria u , Kak CJleACTBUE, O Tie-
peceueHun OUCCEKTPHUC Tpe-
YJTOJIbHUKA ; O CEpeIUHHOM
NEPIEHIUKYIAPE K OTPE3KY U ,
KaK CIJIeZICTBHE, O MEepPECeUeHUN
CEpEeIUHHBIX  MEPIEHAUKYJIS-
POB K CTOPOHAM TPEYTrOJbHUKA;
O TIIEPECEUEHUN BBICOT Tpe-
yroibHUKA ; (OpPMYyIUPOBATH
ONpPENEICHUsI  OKPYKHOCTEH,
BIIMCAaHHON B MHOTOYTOJBHUK
U OIMCAHHOM OKOJIO MHOIO-
YTOJIbHUKA; (POPMYIHpPOBATh U
JIOKa3bIBaTh TEOPEMBI: 00 OK-
PY’KHOCTH, BIIMCAHHOW B Tpe-
YrOJNBHUK;00 OKPY)XHOCTH
OMMCAaHHOM OKOJIO TPEYrojb-
HUKA; O CBOMCTBE CTOPOH OIH-
CaHHOTO YETHIPEXYTOJIbHUKA; O
CBOMCTBE yIJIOB BIIHCAHHOIO
YEeTBIPEXyroJIbHUKA ; pellaTh
3a/la4i Ha BBIYMCIIEHUE, JOKa-
3aTeJIbCTBO M NMOCTPOCHUE, CBS-
3aHHBIE C OKPY)KHOCTBIO, BIIH-
CaHHBIMU U ONMCAHHBIMHU TpE-
YTOJIbHUKAaMHU M YeThIpeX-
YT OJIbHUKaMH ;ICCIIEZIOBATh
CBOICTBa KOH(UTYypaIui, CBs-
3aHHBIX C OKPYKHOCTBIO, C IO-
MOIIIbIO KOMITBIOTEPHBIX IPO-
rpaMM.

IloBTOopenue. Pemenue 3aaay. 4
9 Kiacc
Paspennl Conepxxanne marepuana | Komu- XapakTepuCTUKH OCHOBHBIX BH- | OCHOBHEIE
NMPUMEPHOH 4eCTBO OB HaIpaBJICHUS
nporpamMMbl 9acoB JIEATENIbHOCTH yYEHUKA BOCIIHTAaTCIBHON
( Ha YpOBHE YYeOHBIX AelicTpuii) | ACTTCIBPHOCTH
BekTopsbl. 8 dopmynupoBaTh OmpeaesicHue u | llarpuoriieckoe
1 H 2 10C OBa 0 e BOCIIMTaAHHUC,
- 110HATHUC BCKTOPA. WIUIIOCTPUPOBATE  TTOHATHA BEK DKOJIOTHYECKOE
% 8 TOpa , €r0 IJIMHBI, KOJUIMHE€AP- | socnuraHwme,
Q
S S 2.CnoxeHue U BbIUHTA- | 3 HBIX U PaBHBIX BEKTOPOB; MOTH- | TPYA0BOC
S 9 o BOCIIMTaHUE,
S8 HHE BEKTOPOB. BUPOBATh BBCICHUE MOHATHHA W | - - -
s 3 JEUCTBUI , CBA3AHHBIX C BEKTO- | Bocrmranme,
L3
= 3.YMHOXeHue BeKTopa Ha | 3 paMu, COOTBETCTBYIOIIMMU MpHU- | [PaKIaHCKOE
g 3 0O BOCITUTAHHE
VI - o
QN = TOPOB K PEIICHHIO 3a71ad. SUYCCKUM BCKTOPHBIM BCJII/I‘II:I HAYSHBIX  SHAHMH
HaM; IPUMEHATh BEKTOPEI U JeU- | CPeiH Aeren,
a ¢busngeckoe
CTBUSI HAJl HUMHU TPU PELICHUH | - - "
TCOMCTPHUCCKHUX 3a1a4. (dopmupoBanue
MeToa KoopauHar. 10 OO0bsACHAT, M (OpMyIHpOBATH | KY/IPTYPEI 310pOBLA




JICHUHA

II0LIAAb Kpyra.
N3 Hux:
Kontponbras padora Ne3.

MPaBUJIBHOTO MHOT'OYTOJBHUKA;
OOBSCHATh TOHATUS JUIMHBI OK-
PYXKHOCTH U IUIOLIAAM KpYyra;
BBIBOJIUTH (POPMYJIBI JJIs BbIUHKC-
JIEHUsT JJIMHBI OKPY)XHOCTU U
JUIMHBI AYTH , IUIOIAAN Kpyra U
IJIOIIA M  KPYrOBOTO  CEKTOpa
OPUMEHSTh 3TU (QOPMYJBl MpHU

KYJIBTYPHI 3[0POBbBS

1.Koopaunatel Bektopa. | 2 HNOHATHANPSMOYIOJIbHOM  CHCTE-
MBI KOOPAMHAT;, KOOPAUHAT TOY-
2.Ilpocreiimmre 3ama4u B | 2 K ¥ KOOPJIUHAT BEKTOpA; BBIBO-
KOOpIMHATAX. TUTh W WCIOJB30BaTh TPHU pe-
HIEHUU 3374 (HOPMYJIBI KOOPAU-
3.YpaBHeHHST  OKpYXHO- | 6 HAT CEpEeIUHBI OTPE3Ka, IJTMHBI
CTH U MIPSIMOH. BEKTOpa, pPACCTOSHUS  MEXIy
N3 Hux: JIBYMsI TOYKAMH, YPaBHEHHS OK-
Konrponsnas padora.Nel PY>KHOCTHU U TIPSIMOH.
CootHomienuss mexny | 11 OOwsicHAT U (opMyTHpOBaTh | llatpuoriieckoe
BOCIIMTAHHUC,
CTOPOHAMH H  YIJIAMH ONpeJeNieHUss CUHyca, KocuHycea | .- - = .
TpEyrojbHHKa. Cka- TAHI'CHCA U KOTAHI'CHCA YTIJIOB OT | BocnwuraHwme,
JSIpHOe TIPOU3BeEdeHHUE 0° no ISOO,BBIBO,Z[I/ITB OCHOBHOE | TPyAoBOE
BOCTIMTaHUE,
BEKTOPOB. TPUTOHOMETPUYECCKOE TOKIECT- | | oo
1.Cunyc, KOCUHYC U TaH- BO W (OpMyNIBI TPUBEACHUS ; | pocrmranue,
T'eHC yIiIa. (GopMynHpoBaTh U JOKa3bIBaTh | TPaxianckoe
BOCIIUTaAHUC
TEOPEMbI CHHYCOB M KOCHHYCOB, | i
2.CoOTHOLIIEHUSA MEKY NPUMCHATb HX NPU PCHICHUH | mayyHbIX  3HAHWI
. cpe eTel,
- CTOpOHAMH U yIJIaMH TPEYrOJIbHUKOB; OOBSCHATH, Kak (bl;ilf{ecme zeTeH
3] TPEYroJIbHUKA. UCTIONB3YIOTCS  TPUTOHOMETPHU- | o ohyrapye u
2 yeckue (OpMyNIbl B HM3MEPHU- | dopmuposanue
9 . KYJIBTYPhI 310POBbs
g 3.CKas[pHOE [IPOM3BE/C- TEJIbHBIX paboTax Ha MECTHOCTH; | KY/IBTYP p
= HHE BEKTOPOB. dbopmyaupoBaT ompenecHue
s U3 HuX: yria MeXIy BEKTOpaMH M CKa-
3 KontporbHast pabora Ne2 JSIPHOTO TIPOU3BEJCHHUS BEKTO-
= POB; BBIBOAUTH (QOpMYIy CKa-
= JSIPHOTO TIPOM3BEICHUS Uepe3
= KOOpJIUHATHl BEKTOpoB 4 op-
g MyJTUpOBaTh W 0OOCHOBHIBATh
= YTBEPXKJICHHUSI O CBOMCTBAaX CKa-
E. JSIPHOTO ~ TPOM3BENCHHS;  HC-
3 MOJIb30BaTh CKaJSIPHOE MPOU3BE-
= JICHHE BEKTOPOB TPH PEIICHUU
= 3aj1a4.
X Jdauna okpy:xkHocTH M | 12 dopmynupoBaTh  omnpezeneHue | Ilarpuorireckoe
0C aHHuC
= I10IAb Kpyra. MPaBUJILHOTO MHOTOYTOJIbHHKA; :Koggzﬂzgcgoe
E 1.ITIpaBubHBIE MHOTO- dbopMynupoBaTh U JOKa3bIBaTh | pocnuranue,
- YTONBHHKH. TEOPEMBI 00 OKPYKHOCTSIX, OIH- | TPyAoBOC
o BOCIIMTAHHUC,
= CaHHOM  OKOJO  TPAaBWJIBHOIO | _ .- =~
= MHOTOYTOJIbHUKA ¥ BIIMCAHHOW B | pocruranue,
2 HETO; BBIBOJUTH U UCIIOJIB30BATh | PAkKIAHCKOE
S bopMyIbl NS BBIYHCIEHHS | Cooiraiie
E, pMy A MOIYJIApU3aLUs
S omaan IMpaBUJIbHOIO MHOI'O- | nay4HbIX 3HaHUI
- yrOJIbHUKA, €r0 CTOPOHBI M pa- ;)peﬂﬂ aeteit,
v U3HYCCKOC
=3 IUyca BIUCAHHOW OKPYXHOCTH;
> 2.JIiuHA OKPYKHOCTH U Y by | pocmmTanme u
= pemath 3aJadyd Ha IMOCTPOCHHE | dopmuposarue
=
2]
=
2
(5]
2]
=
=
2,
=
2]
=
S
P
e




pelICHNN 33129

I'eomeTpuueckne nmpeodpazoBaHus

JABHKeHH.

1.I1ousiTHe OBMKEHUS.

2.IlapamnenbHblii  miepe-
HOC ¥ TIOBOPOT

N3 Hux:

Kontponbnas padota Ned

OOBACHATH, YTO Takoe OTOOpa-
KEHHE IUIOCKOCTH Ha cebd U B
KakoM Cllydae OHO Ha3bIBaeTcs
JBY)KEHUEM IUIOCKOCTH; OOBsC-
HSTh, YTO TAKOE OCEBasi CUMMET-
pusi, LEHTpajdbHas CHUMMETpHS,
NapaJuleIbHbIA IEPEHOC U MOBO-
poT; 0OOCHOBBIBATH, YTO ATHO-
TOOpaXeHUs MJIOCKOCTU Ha cels
ABISIIOTCSIBUKEHUAMHU;  00BsC-
HATH, KAKOBa CBSI3b MEXIY JIBH-
KEHUAMU U HaJOXCHUSAMH; WII-
JIOCTPUPOBATh OCHOBHBIE BHIBI
JBW)KEHUM, B TOM 4HUCIIE C IO-
MOIIbI0 KOMIIBIOTEPHBIX TIPO-
rpamMMm.

ITaTpuornueckoe
BOCIIMTAHUE,
9KOJIOTHYECKOE
BOCIMTAHHE,
TpyJoBOE
BOCIMTAHHE,
3CTETUYECKOE
BOCIIMTAHUE,
rpakAaHCKoe
BOCIIMTAaHHE

TIOITYJISI P3N
HayyHbIX  3HAHUU
cpenu eTeH,
¢busngeckoe
BOCIUTaHHE u
(opmupoBanue
KYJIBTYPHI 3[0POBbBS

I'eomerpuueckue ¢purypsi B IPOCTPAHCTBE

Ha4yajabHble cBeleHHUS
U3 CTepeoMeTpHH.

1.MHororpaHHuKH

2. Tena W TIOBEPXHOCTHU
BpallleHus

OObscusaTh. UTO Takoe MHOIO-
TpaHHUK, €ro TrpaHu, pedpa,
BEpIUMHBI, JHATOHAIHA, KaKOU
MHOTOT'PAaHHUK Ha3bIBAC€TCS BHI-
MyKJIBIM, 9TO TaKO€ 7-yroiibHas
MpU3Ma, €€ OCHOBaHUS, OOKOBBIC
rpand U OOKOBBIE pebpa, Kakas
MpU3Ma Ha3bIBACTCA TPSAMOU H
Kakas HaKJIOHHOM , 4YTO TaKoe
BBICOTA TMPHU3MBI, Kakas IMpu3Ma
HA3BIBACTCS TapaUICIETUIICIOM
Y KaKoOW TapaJulesieTuIie/] Ha3bl-
BaeTCsl NPSIMOYTOJBHBIM; (op-
MYJIUPpOBaTh U OOOCHOBBIBATH
YTBEPKICHHUS O CBOMCTBE JHua-
roHajed mnapajiesienunena U o
KBaJpaTe JUArOHAIU MPSIMO-
YTOJIBHOTO Tapajuiefienumena, ,
OOBSICHATh, YTO Takoe O0BbEM
MHOTOTPaHHUKa  BBIBOIUTH (C
noMmoIipio npuHIMna Kasanbe-
pu)bopmyny oObemMa TpsSIMO-
YrOJIBHOTO  TapajulelieuIe 1a;
OOBSCHITH KAKOW MHOTOTPAaHHUK
HA3bIBACTCSl MUPAMHIION, 4YTO
TaKoe€ OCHOBaHHE, BEpIIHMHA, 00-
KOBBIE€ I'paHu, OOKOBbIE pedpa U
BBICOTA TIUPaMUJIBI, KaKas Mupa-
MU Ha3bIBACTCA MPaBUIHHOM,
YTO Takoe arnodeMa MpaBUILHON

ITaTpuornueckoe
BOCIIMTAHHE,
9KOJIOTHYECKOE
BOCIMTAHHE,
TpyJoBOE
BOCIIMTAHHE,
3CTETUYECKOE
BOCIHTAHHE,
rpakAaHCKoe
BOCIIMTAaHHE

TIOITYJISI P3N
HayyHbIX  3HAHUU
cpenu eTeH,
¢busngeckoe
BOCITIUTaHHE u
(opmupoBanue
KYJIBTYPHI 3JI0POBbBS




UPaMUJIbI, TPUBOAUTE (HOPMYITY
o0bemMa mHpaMuabl; OOBICHATH
KaKoe Tell0 Ha3bIBACTCS IIHJIMH-
IpOM, YTO TaKo€ OCh , BBICOTA,
OCHOBaHHE, paauyc, OOKoBas
MOBEPXHOCTb, oOpa3yromiue,
pa3BepTka OOKOBOH IOBEPXHO-
CTH , KakuMH (GOpMYJIaMU BbI-
paxaetcsi 00beM U TIomaas 60-
KOBOH MOBCPXHOCTU HHUIIMHAPA;
OOBSICHATD , KAKOE TEJIO Ha3bIBa-
€Tcs KOHYCOM, YTO TaKO€ OCb,
BBICOTA, OCHOBaHHE, OOKOBasd
MOBEPXHOCTh, oOOpa3ymoomas
pa3BepTka OOKOBOH IOBEPXHO-
CTH , KakKuMH (OpPMYJIaMU BbI-
paxarorcs o00BEM KOHyca U
UI0IaAb OOKOBOM MOBEPXHOCTH;
OOBSICHATh, Kakasi IMOBEPXHOCTbH
Ha3bIBaeTCs cepoil U Kakoe Te-
JIO Ha3bIBaeTCs IIApOM, YTO Ta-
KOe paguyc U auamerp cdepsl
(mapa) , kakumMu (hopmyramu
BBIPOKAIOTCO0bEM — IIapa H
miomanas chepsl; n3o0paxarb 1
pacmo3HaBaTh ~Ha  PUCYHKax
npu3My, Mapajulelenunes, Iu-
pamuy, IAIMHAP, KOHYC , Iap

00 akcuomax MIAHMMETPHU. 2
IloBTOpenue. Pemenue 3agauy. 9
COI''TACOBAHO COI''TACOBAHO
[TpoToKoI 3aceaanuss METOANIECKOIO 3amecturens mpekTopa o YBP
00beIMHEHNS €CTECTBEHHO- /@/ r ie
MaTeMaTuueckoro nukia MBOY Y foutep 2L
«COLL Ne 14» ot 25.08.2022 roma

oT 25.08.2022 romga Ne 1
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