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MYHUILUTIAJIBHOE OBPA3ZOBAHUE ["OPO/1 APMABUP
MYHULIMITAJIbHOE BIODKETHOE OBIIEOBPA3OBATEJILHOE
YUPEXJIEHUE CPE/[HSS OBIEOBPA3OBATEJILHA ST IIIKOJIA Ne §

VTBEPYKIEHO

PABOYASI TIPOI' PAMMA
110 reOMeTpUH
OCHOBHOE oO1Iee oOpazoBanue: 7-9 knacch
KOJIMYECTBO yacos: 204
Yuurens: 3onoryxuna Hatabs Brnagumuposna

[porpamma paspaGorana B cooTBercTBUM 1 Ha OCHOBe:

npukasa Munucrepcrtpa o0paszoBanus u Hayku Poccuiickoii benepauun or 17 Jlekabpst
2010 r. Ne 1897 «O6 YTBEPKIACHUH (heJiepaibHOro FOCYyTapCTBEeHHOro 00pazoBaTebHOro
CTaHNapTa OCHOBHOIO 061Iero 06pazoBaHmsy (C TONOJIHEHHSIMH U M3MEHEHUSIMH )

- - o )
[IPHMEPHOH OCHOBHOH 06pa3zoBaTebHOl HPOrpaMMbl OCHOBHOTO 0011iero 06pazoBansi.
0/100peHHO  (enepanbHbIM Y4EOHO-METOAMYeCKHUM  06beHEHneM no  obuemy
00pasoBaHuIO (IPOTOKOJ OT § anpens 2015 r. 1/5)

YMK <«I'eomerpus» st 7-9 kinaccon o0weobpasoBarebHbIX YUPeXJICHUH, aBTOPCKOI
lporpammel «l'eometpus» 7-9 knacchl. — M.: [IpocBenienne 2016 r.



MVYHUIUITAJIBHOE OBPA3OBAHUE I'OPOl APMABIP
MYHUIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEXIAEHUE CPEAHASA OBILIEOBPA3OBATEJIbHA S HIKOJIA Ne 5

YTBEPXIEHO

PemenneM negarorudeckoro CoBeTa

ot 30 aBrycta 2018 rona mporokon Ne 1
Hupexktop MBOY COIL Ne 5

JLA. Jly6oBuk

PABOYAA ITPOTPAMMA
110 TEOMETPUHU
OCHOBHOE o0111ee 00pa3oBanHue: 7-9 Ki1acchl
KOJIM4eCcTBO yacoB: 204
VYuurens: 3onoryxuna Hatanesa BaagumupoBHa

[Iporpamma pa3paboTaHa B COOTBETCTBHU M HA OCHOBE:

npukaza MunHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoil penepanuu ot 17 nexadps
2010 r. Ne 1897 «O06 yTtBepxkaeHuu (enepaabHOro rocyJapcTBEHHOr0 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBaHus (C JOMOJHEHUSIMU U U3MEHEHUSIMU )

MPUMEPHOW OCHOBHOM 00pa3oBaTeNbHOW MPOTrpamMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUS,
o00peHHON  (enepadbHBIM  YY4EOHO-METOJAMYECKUM  OOBEAUHEHHEM 10  OO0IIeMy
obOpazoBaHuio (mpoTokoi ot § anpens 2015 . 1/5)

YMK <«I'eometpusi» mist 7-9 kiaccoB 0011e00pa3oBaTeNIbHbIX YUPEKACHHUM, aBTOPCKOM
nporpammsel «I'eometpusi» 7-9 knaccel. — M.: [Ipocsemnienue 2016 T.



BoinyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BaHUS B OBCEIHEBHOI
KM3HM U 00ecreYeHus1 BO3MOKHOCTH YCIICLIHOI'0 NPOJ0JIKEHUs 00pa30BaHus
Ha 02a30BOM YpOBHe)
I'eomeTpuyeckue purypsi
OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX (DUTYP;
U3BJIEKATh MH(OPMALIMIO O TE€OMETPUUYECKUX (PUTYypax, NPEICTaBICHHYIO Ha

yepTexax B IBHOM BUJIE;

® [PUMEHSATH JJs pPEeUIeHMs 3a/1ad FeOMETPUUECKHUE (PAKThI, €CIIU YCIOBUS
UX IPUMEHEHHUSI 3a/1aHbl B SIBHOU (hopME;

e pelaTth 337a4d Ha HAXOXKJIECHUE F€OMETPUUYECKUX BEJIMYUH M0 0Opa3iam
WJIU QITOPUTMAM.
B noBceaHEeBHOM KU3HU M NIPH U3YYEHUH IPYTrUX MPEAMETOB:

® JCIOJI30BaTh CBOMCTBA F€OMETPUUECKUX (QUTYP ISl PEIICHHS] TUIIOBBIX
3a/1a4, BO3HHUKAIOIIMX B CUTyalUsAX MOBCEAHEBHOW >KU3HM, 3a/1a4 MPAKTHYECKOTO
COJIEpKaHMUS.
OTHOMICHUA

e OmnepupoBarh Ha 0a30BOM YypOBHE NOHSTHUSAMU: PaBEHCTBO (HUTYD,
paBHble (UTYpPBl, PABEHCTBO TPEYrOJbHUKOB, MAPAUICNbHOCTh MPAMBIX,
NEPIEHINKYJIAPHOCTh MPAMBIX, YTIbl MEXAY MNPSIMBIMH, NEPIEHIUKYJISP,
HAaKJIOHHAs, IPOCKLUS.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTrUX NPEAMETOB:

® UCIOJB30BaTh OTHOLIEHWS JUISI PELUICHUS NPOCTEMIIMX  3a7ad,
BO3HUKAIOIIMX B PEAIbHOM KU3HHU.
N3mepeHnusi M BIYMCICHUSA

e BrINonHATE U3MEPEHUE ITIMH, PACCTOSHUM, BEIMYUH YIJIOB, C IOMOLIBIO
WHCTPYMEHTOB [IJISl U3MEPEHUN JIIMH U YTJIOB;

® MpuMEHATh (GOpMyJbl MEpUMETpa, IUIOMAAN U o00beMa, IUIOIAIH
MTOBEPXHOCTH OTIEJIbHBIX MHOTOI'PAHHUKOB MPU BBIYMCIEHUSAX, KOT/Ia BCE TAHHBIC

HMCIOTCS B YCIIOBUH,



e nmpumeHsATh Teopemy I[lucdaropa, 0a30Bble TPUTOHOMETPUUECKHE
COOTHOWIEHHUS [JI1 BBIYWCIICHUS JJIMH, PACCTOSTHHUM, IUIOAJACH B MPOCTEUIINX
Cy4asx.

B noBceaHeBHOM KU3HU M P U3YYEHUM APYTUX NMPeAMETOB:

® BBIUUCIATH PACCTOSAHUS HA MECTHOCTM B CTAHAAPTHBIX CHUTYaIUsX,
IJIOIMIAAM B TMPOCTEHIINX CIydasX, MNPUMEHATb (GOPMYJBI B MPOCTEHIINX
CUTYyallUsIX B IOBCEIHEBHOM KU3HU.

I'eomeTpuveckue mocTpoeHust

e 3oOpaxkath TUIIOBBIC TUIOCKHE (GUTYPHI U (QUTYPHI B MPOCTPAHCTBE OT
PYKH U C TIOMOIIBI0 HHCTPYMEHTOB.

B noBceHeBHOM KU3HU M IPU U3YYEHUM JAPYTUX NPeIMETOB:

® BBINOJHATH IMPOCTEHIIINE MOCTPOSHUS HAa MECTHOCTHU, HEOOXOIUMBIE B
p€aIbHOM KU3HH.

I'eomeTpuyeckue npeodpa3oBaHus

e Crpouts purypy, CHMMETPUUHYIO JaHHOU (UType OTHOCUTEIHHO OCH H
TOYKHU.

B noBceHeBHOM KU3HU M P U3YYEHUM JAPYTUX MPeIMETOB:

® pacro3HaBaTh JIB)KCHUE 0OBEKTOB B OKPYKAIOIIEM MUPE;

® pacro3HaBaTh CHMMETPUYHBIC (UTYPHI B OKPYKAIOIIEM MUPE.
BekTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSIMU BEKTOP, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA YUCJIO, KOOPAUHATHI HA MJIOCKOCTH;

® ONIpPEACIATh MPUOIMKECHHO KOOPJIMHATHI TOYKH MO €€ M300pKCHUIO0 Ha
KOOPJAMHATHOM IIOCKOCTH.

B noBcegHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® HCMOJIb30BAaTh BEKTOPBI IS PEHNICHUA MOPOCTEMINIMX 3ajJad Ha

ONPEAEIECHUE CKOPOCTA OTHOCUTEIBLHOTO ABUKCHUS.
HUcropust MmaTeMaTUKHU
e OnuceiBaTh OTAEJIbHBIE BBIIAIOLIMECS PE3YJIbTAThl, TOJTYYEHHBIE B XOJE

Pa3BUTHA MAaTCMATUKHU KaK HAYKH,



® 3HATh NMPUMEPHl MATEMATHYECKUX OTKPBITMA W WX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU U BCEMUPHON UCTOPUEM;

® [OHUMAaTh POJIb MATEMATHKH B pa3BUTHH Poccum.
BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS B 7-9 Kiaccax 1Jis
o0ecrieyeHnsl BO3MOKHOCTH yCIEIHOTO MPO/I0JI:KeHUsI 00Pa30BaHUs HA
0a30BOM M yIJ1y0OJIECHHOM YPOBHSIX
I'eomeTpuyeckue purypbl

o  Onepuposams NOHAMUAMU 2EOMEMPULECKUX DUy,

®  u36IEKAMb, UHMEPNPEMUPOBAMb U NPeodpa308bleams UHOOPMAYUIO O
2eoMempuieckux Gueypax, npedCmasieHHyI0 Ha Yepmextcax;

® npumenAmb 2eomMempuieckue Gaxkmol 0Jisl peuleHuss 3a0ay, 8 MomM Yucie,
npeonoazaruux HeCKOJIbKO Ua208 peuleHus,

* popmynuposams 6 NPOCMeENUIUX CYHAIX CBOUCMBA U NPUSHAKU DUSYD;

®  00KA3bIBAMb 2COMEMPUYECKUE YINBEPIHCOCHUSL,

® gnademo CMAaHOapmHuou Knaccughuxayuei NIIOCKUX Queyp
(Mpey2oIbHUKO8 U Uemblpexy20ibHUKOB).
B noBce1HeBHOM KNU3HU M NIPH U3YYE€HHHU APYTUX NMPeIMETOB:

®  UCNONB308AMb CBOUCMBA 2eOMEMPUUECKUX ueyp 0nsa peuweHus 3a0ay
NPAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.
OTHOLIEHUHA

o Onepuposamv NOHAMUAMU: PAGEHCME0 uayp, pasHvle @ueypul,
PABEHCMBO  MPEY20JIbHUKO8, NAPANIEIbHOCMb  NPAMbBIX, NePREeHOUKYIAPHOCIDb
NPAMBIX, Ylbl MeHCOy NPAMbIMU, NEPNEHOUKYIAD, HAKIOHHASA, NPOeKyus, nooodue
Gueyp, nooobHvle Gucypsvl, N0OOOHbIE MPEY2ONbHUKU,

o npumenamo meopemy Daneca u meopemy 0 HPONOPYUOHALLHBIX
ompe3Kax npu peueHuuy 3a0ay,

®  Xapakmepu3o8amv 83AUMHOE PACNONONCEHUE NPAMOL U OKPYIHCHOCHU,
08YX OKPYAHCHOCMEN.

B noBceHeBHOM KN3HU M NIPU U3yYeHHUHU APYTHUX NMPeIMETOB:



®  UCNONB308aMb OMHOUleHUs O peuleHus 3a0ay, GO3HUKAIOUWUX 8
PeanbHOU HCUSHU.
N3mepeHusi U BbIYUCIEHUSA

o Onepuposamev npeocmasieHusmMu o ONUHe, NIOWAoU, oOveme Kak
senuuunamu. Ipumenamo meopemy llughazopa, popmynvl niowaou, obvema npu
peueHuU MHO20ULa208blX 3a0al, 8 KOMOPbIX He 6Cce OaHHble NPe0CMABleHbl A6HO, d
mpeoyom GblYUCIeHUl, Onepuposams 00Jee WUPOKUM KOJUYECMBOM Qopmyl
ONUHBL, NAOWAOU, 00BeMAa, BbIYUCTAMb XAPAKMEPUCMUKU KOMOUHAyuu ueyp
(OKpysrcHOCIMEU U MHO20V20IbHUKOB) 8bIUUCIAMb PACCMOAHUSA MeHCOY hucypamu,
NPUMEHSAMb Mpu2oHoMempuieckue Qopmyasl 08 8bIYUCTEHUL 8 OOlee CIONHCHBIX
CAyuasx,  NpoeooUumv  BbIYUCIEHUSI  HA ~ OCHO8E  PABHOGEIUKOCMU U
PABHOCOCMABIIEHHOCTIU,

®  1POBOOUMb NPOCMbIE BLIYUCICHUS HA 00BEMHBIX MENax,

® ¢opmyruposams 3a0ayu HA 8bIYUCIEHUE ONUH, NIOWAOEU U 00beMO8 U
peuiams ux.

B noBceqHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

®  1P0OBOOUMb BLIYUCTICHUS HA MECIMHOCU,

® npumeHAmMb OpMYIbl NPU  BLIYUCIEHUAX 68 CMEICHbIX YUeOHbIX
npeomemax, 8 OKpyicaroujeil 0elicmeumenbHoCmu.
I'eomerpuyeckue mocTpoeHust

o I300paxcamv  ceomempuueckue — gueypbl  nO  MEKCMOBOMY U
CUMBOTILHOMY ONUCAHUIO,

®  CB0O0OHO ONEpuUPOBamsd 4ePMeNHCHLIMU UHCTPYMEHMAMU 8 HECLONHCHBIX
Cyuasx,

®  GLINONHAMbL HNOCMPOCHUSL MPEY2OTbHUKOS, NPUMEHAMb OMOelbHble
MemooObl NOCMPOEHUU YUPKYIeM U JUHEUKOU U Hpo8ooums Hnpocmeuuiue
UCCIe0068aHUs YUCTA PeULeHU,

® u300padicamsb Munosvie NIOCKue hucypsl U 0OveMHble med ¢ NOMOULbIO

npocmeﬁmux KOMNbIOMEPHBIX UHCNIPYMEHNOB.



B noBce1HeBHOM KNU3HU M NIPH U3YYE€HUHU APYTrUX MPeIMETOB:

®  GLINOIHAMb Npocmeluue NOCMpPOeHUs Ha MeCMHOCMU, HeoOXo0uMble 8
DPeabHOU JHCUSHU,

®  OyeHUBamv pamepsl PeanibHbIX 00BbEKMO8 OKPYIHCAIOueco Mupa.
IIpeoOpa3zoBanus

o Onepuposamb noHAMUeM OBUNCEHUsI U NpeodPA308aHuUsi NO00OUs,
enadems nNpuemMamu NOCMPOeHUs @ueyp ¢ UCNOIb30BAHUEM OBUNCEHUL U
npeobpazosanuii N00ooOUsl, NPUMEHAMb NOJYYEHHbIEe 3HAHUSL U ONbIM NOCMPOeHUl
8 CMEJICHLIX NPEOMEMax U 8 PeaibHblX CUMYAYUSIX OKPYICAIOULe20 MUPA,

o cmpoumsv ¢ueypy, NoO00OHYI0 OAHHOU, NOAL30BAMBCSI CBOUCMBAMU
n0006UsL 0151 000CHOBAHUS CBOUCME PUIYp;

® NpuMeHAmMb CBOUCMEA OBUICEHULl Ol NPOBeOeHUs NPOCMEetUUx
obocHosanutl ceolcme uyp.
B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUJCEHUU U NPUMEHAMb nooobue O
NOCMPOEHUU U 8bIYUCTEHUU.
BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb BEKMOPO8,
npouszeedeHue 6eKmopa Ha HUCIO, Y20l MedcOy BeKmMOpamu, CKAJAPHOe
npouzgedeHue 6eKmopos, KOOPOUHAMbL HA NAOCKOCU, KOOPOUHAMbL 6EKMOPA,

®  GLINONHAMb O€UCmBUsl HAO0 BeKMOpamu (ClOJCeHue, BbluUmAaHue,
VMHOMCEHUe HA YUCNO0), BbIYUCIAMb CKAIAPHOE NpousseoeHue, onpeoeisims 6
APOCMEUUUX CTLYYUASX Y20 MeHCOY 8eKMOPAMU, GbINOIHAMb PA3LONCEHUE 8EKMOPA
Ha cocmasnawue, NPUMEHAMb NOJYYeHHble 3HAHUA 6 (Qu3uKe, NOab308aMbCs
Gopmynol  bluUCNIeHUss  PACCMOSHUSL  MedHCOy  MOYKAMU N0  U3BECHHBIM
KOOpOUHAMAM, UCNOIb308aMb YPASGHEHUs ueyp 01 peuleHusl 3a0au,

®  NpUMEHAMb BeKMOpPbl U KOOPOUHAMbL O/ PeueHUss 2e0MempudecKux
3a0ay Ha evluuciieHue ONIUH, V2Il08.

B noBceHeBHOM KM3HU ¥ NIPU U3yYeHHHU APYTHUX NMPeIMETOB:



®  UCNOIBL308AMb NOHAMUS BEKMOPO8 U KOOPOUHAM OJisl peulerus 3a0ay no
Qusuxe, ceoepaghuu u Opyeum yueOHviM npeoMeman.
HUcropust MaTeMaTHKHU

o  Xapaxmepuzoeamvb 6KIAO BbIOAIOWUXCS MAMEMAMUKO8 6 pa3sumue
MamemMamuxy U UHbIX HAYYHbIX 0Oacmetl,

®  NOHUMAMb POSb Mamemamuku 6 pazsumuu Poccuu.
MeToabl MAaTEMATHKH

o lcnonv3ys  usyueHnwvie  Memoovl, NPOBOOUMb  0OKA3AMENbCMEBO,
BLINOJIHAMb ONPOBEPICEHUE,

® gblOUpamMb U3yueHHble MemoOobl U UX KOMOUHaAyuu Ols peuleHusl
Mamemamu4decKux 3a0ay;

®  UCNONb306aMb mamemamuyecKue 3HAHUSA ot onucanus
3aKoHOMepHOCmel 8 OKpyJcarouell  0elCmeumenrbHoCmu U NPOU38e0eHUsX
uckyccmea,

® npuMeHAMb npocmeluue NPoOSPAMMHbIE CPeOCm8ad U IEeKMPOHHO-

KOMMYHUKAYUOHHbIE CUCNIEMbL NPU peUUEeHUU MameMaAMUYECKUX 3a0ad.

CopepXaHue

I'eomerpuueckue Gpurypsol

Durypsl B reOMeTprH U B OKPYKAKOIIEM MUpPe

I'eomerpuueckas durypa. dopmMupoBaHUE IIPEICTABICHUN 0
MeTanpeIMETHOM OHATUU «PUTYpay.

Touka, nWHHA, OTpPE30K, MpsAMas, JIyd, JIOMaHas, IUIOCKOCTb, YTOI,
OuccekTpuca yria u ee CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reomerpudeckux ¢uryp. LleHTpanbHas cuMMeTpus
reOMETPUYECKUX QUryp.

MHOroyrojbHuKH

MHOroyrojibHUK, €ro 2JJeMEHTbl W €ero cBoucrBa. Pacno3nasanue
HEKOTOPBIX MHOTOYTOJIBHUKOB. Buvinykivlie U HEGbINYKIble MHO20Y20bHUKU.

[IpaBriIbHBIE MHOTOYTOJIBHUKH.



Tpeyronbuuku. Beicota, Meamana, OuccekTpuca, CpeaHss  JTUHUS
TpPEYroJibHUKa. PaBHOOEAPEHHBI TPEYroJbHUK, €ro CBOMCTBA M NPU3HAKH.
PaBHOCTOpOHHMM TPEYTOJIbHUK. [IpssMOyTrOJIbHBIN, OCTPOYTOJIbHBIM,
TYHOYTOJIbHBI TpPEYroJIbHUKH. BHemHue yrael TtpeyrosbHuka. HepaBeHcTBO
TPEYTOJIbHUKA.

Yersipexyronpuuku. [lapamnenorpamMmm, poM0, MpsSAMOYTOJIBHUK, KBajapar,
Tpaneuus, paBHoOeapeHHas Tpanenus. CBOWCTBa M MPU3HAKU MapajlieIorpaMmma,
pomba, MPSIMOYTOJIbHHUKA, KBaIpaTa.

OKpy:KXHOCTB, KPYT

OKpYy>XHOCTb, KPYT, UX 3JIEMEHTHI U CBOMCTBA; LICHTPAJIbHBIE U BIUCAHHBIE
yribel. KacarenbHass u cexkywas K OKPYXKHOCTH, ux ceoucmea. BrivcaHHble H
ONMCAHHBIE OKPYKHOCTH i1 TPEYTOJBHUKOB, Yemblpex)y20ibHUKO8, NPAGUTbHBIX
MHO20)20/1bHUKOS.

I'eomeTpuyeckue Gurypnl B NPOCTPAHCTBE (00bEMHbIE TeJIA)

Mmuocozpannuk u e2o snemenmul. Hazeanus mMHo202paHHUKO8 € pasHbiM
noJodcenuem u Koaudecmeom epawneu. llepBudHble NPENCTaBICHUS O MUPaMHUJE,
napajienenunene, npusMe, cepe, mape, QUIMHAPE, KOHYCe, UX 3AJIEMEHTax M
MPOCTEUIINX CBOMCTBAX.

OTHowmeHunst

PaBencTBo ¢uryp

CBoiicTBa paBHBIX TPEYTOJIbHUKOB. [[pM3HaKK paBEeHCTBA TPEYT OJIbHUKOB.

IMapajuie1IbHOCTH NPAMBIX

[Ipr3Haku 1 CBOMCTBA MapajuIENbHBIX NPAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema @aneca.

IlepnenauxyasipHbie NpsiMble

[Ipsmont  yrous. Ilepnenaumkynssp K npsmoil. HaknoHHas, npoeKus.
CepenuHHBI  TEpPOEHAUKYIsAp K  oTpe3ky. Ceoticmeéa u  npusHaxu
nepneHOUKYIAPHOCIU.

Ilooooue



IIponopyuonanvnvle ompesku, nodooue gueyp. 1looobnvle mpey2onbHUKU.
Ipusnaxu nooooust.

B3aumMHoe pacnoJio:keHne PSMOM U OKPYKHOCTH, 08YX OKPYIHCHOCHE.

HN3MepeHnst M BHIYUCICHUS

Beaununnbl

[lonatue Benmuuuubl. JlnuHa. M3mepenue pvHbl. EnUHULBL M3MEpPEHUS
nnvHbl. Bennunna yrna. ['pagycHas mepa yria.

[Tonsatune o miomaau IIOCKOM (urypel u ee cBoWcTBax. M3mepeHue
rromaaei. EMMHUIBI n3MEepeHus TTOAIH.

[IpencraBienne 06 oObeMe u ero cBoiicTBax. Mzmepenue oobema. Equnuiipi
U3MEpPEHUs 00bEMOB.

HN3MepeHnsi 1 BbIYUCJICHUS

NHCTpyMEHTBI JIsI U3MEPEHUN U ITOCTPOCHUM; U3MEPEHUE U BBIUHCIICHUE
YIJI0B, JUIMH (paccTosiHUi), Tuiomaaei. TpuroHomerpuyeckue GyHKIHU OCTPOTO
yrjla B MPSMOYTOJIBHOM TPEYTOJbHUKE 1pucoHomempuueckue QyHKYuu mynozo
yena.  BblUHCIIEHHME  DJIEMEHTOB  TPEYIOJIBHUKOB € MCIIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOLICHUN. @OpMynbl IUIOMAAA  TPEYTrOJIbHUKA,
napajieiorpaMmMa M €ro YacTHBIX BHUJOB, (POPMYJIbl JJIMHBI OKPYXHOCTH W
wiomaan kpyra. CpaBHeHMe M BbIUHCIeHHE Tuioniaaei. Teopema Iludaropa.
Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosane wmexny toukamu. PaccrosHME OT TOYKM 1O MPSIMOM.
Paccmosnue meaicoy gpueypamu.

I'eomeTpuyeckne MOCTPOCHUA

['eomeTprueckne MOCTPOCHUS JJIsi MILTFOCTPALIMM CBOMCTB T€OMETPUUECKUX
duryp.

NHCTpymMEHTBI 11  NOCTPOCHUW:  LHUPKYJIb, JIMHEWKA,  YTOJIbHUK.
llpocmetiwue nocmpoenusi yupkyiem u JTUHEUKOU. NOCMpoeHue OUCCEeKmpUcsl

yena, nepneHoOuKyiapa K npsamou, yeia, pagHo2o OaHHOMY,



Ilocmpoenue mpey2oibHUKO08 N0 mpem CMOPOHAM, O8YM CHIOPOHAM U V2lly
MeHcOY HUMU, CHOPOHE U 08YM NPUNEHCAUWUM K Hell YellaM.

Jlenenue ompeska 6 0aHHOM OMHOULEHUL.

I'eomeTpuueckue npeodpazoBanus

IIpeoGpa3zoBanusi

[Tonsatue mpeoOpaszoBanus. [IpencraBieHue 0 MeTaNpeIMETHOM IOHSATHUU
«mpeodpaszoBanue». [looobue.

JIBMsKeHMs1

OceBasi U ULEHTpaJbHAsI CUMMETPUS, NOBOPOM U HNAPALIEAbHbIUL NepPeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8oticmad.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

Bekropsl

[Tonsitue BekTOpa, ACHCTBUS HAJ BEKTOpAaMH, HCIIOIH30BaHHUE BEKTOPOB B
bUBHUKe, paziodiceHue 6eKmopa Ha cCoOCMasisioujue, CKaIapHoe npoussedeHue.

Koopaunarel

OcCHOBHBIE TIOHSITHSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MEHCOY MOUKAMU.
Koopounamwi cepeounvr ompesxa. Ypasuenus gpueyp.

Ilpumenenue 6exmopos u Koopounam Ol peuleHus NpPOCMetuux
2eomMempuiecKux 3a0ad.

HcTropusi MaTeMaTUKH

Bo3znuknosenue mamemamuxu kax Hayku, smanul ee pazsumus. OcHogHble
pazoenvl mamemamuxu. Bvloarowuecs mamemamuxu u ux 6K1a0 6 passumue
HayKu.

beckoneunocms muoorcecmea npocmolx uucen. Qucia u OnuHwbl 0mpe3Kos.
Payuonanvnvie yucna. Ilompebnocmv 6 uppayuonanvuvix uuciax. Illkona
Tugpazopa

3apooicoenue anceopvr 6 neopax apugpmemuru. An-Xopezmu. Poowcoenue
oykeennot cumeoauku. Il. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o
HAxX0dcOeHuu hopmyn KopHel aneeopaudeckux ypasHeHuul cmeneuetl, OOnbuUX

yemvipex. H. Tapmanws, [ic. Kapoano, H.X. A6env, 3. I'anya.



lloagnenue  memooa  KoopouHam, n0360510u4e20 nepegoounb
eeomempuieckue oo6vekmol Ha A3bIK aneebpul. Tloasnenue epaguxos @ynxkyuii. P.
Hexapm, I1. @epma. Ilpumepvi paznuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o0 KpoOIUKAX, HUCIA
Qubonayuu. 3aoaua o waxmamuou Odocke. Cxo0umMocmv 2eoMempuyecKoll
npozpeccuu.

Hcmoxu meopuu eeposamuocmeti: cmpaxogoe oeno, asapmuvle uepwvl. 11
@epma, b.I1lackans, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenusi k ceomempuu. llughacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npasunbHbvIX MHO20Y20IbHUKOS. Tpuccekyusl
yvena. Keaopamypa kpyea. Yoeoenue xkyba. Mcmopusa uucna . 3onomoe ceuenue.
«Hauanay Eexnuoa. JI diinep, H.U.Jlobauesckuu. Ucmopus namozo nocmynama.

l'eomempuss  u  uckyccmeo.  ['eomempuyeckue  3aKOHOMEPHOCU
OKpYIfcarouie2o Mupa.

Acmponomus u ceomempus. Ymo u xax yzuanu Anaxcazop, dpamocghen u
Apucmapx o pazmepax Jlynoi, 3emnu u Connya. Paccmosanus om 3emau 0o JlyHwl u
Connya. Mzmepenue paccmosinus om 3emnu 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Oinep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccutickoco ¢roma, A.H. Kpwvinos. Kocmuueckas

npoepamma u M.B. Kenowviuwu.



TemaTnuyeckoe IJIAHMPOBaAHKE

7 xknacc
Coneprxanne MaTepraia Koun- XapakTepucTUuKa OCHOBHBIX BHJIOB
BO JIeSITEIbHOCTY yYeHHKa(Ha yPOBHE yIeOHBIX
4acoB | JACHCTBHN)
Purypsl B reOMETPHH U B OKPYXKAIOIIEM MUPE 8 OOBACHSTD, UTO TAKOE OTPE3OK, JIyd, YTOJL,
I'eomerpuueckas ¢purypa. DopmupoBaHue Kakue (Urypsl Ha3bIBAIOTCSl PAaBHBIMH, KaK
MIPEJICTABJIEHUI O METANIPEIMETHOM ITOHATHU CPABHMBAIOTCS U U3MEPSIIOTCA OTPE3KH U
«hurypanr. YTJIBI, 4TO TAKOE Ipajlyc U IpajycHast Mepa
Touka, TUHUS, OTPE30K, IpsAMasd, JIyd, JIOMaHasd, yIia, KaKOW yroJl Ha3bIBAETCs MPSIMBIM,
IUIOCKOCTB, YTOJL. TYTIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
cepearHa OTpe3Ka 1 OHcceKTpuca
Ilonstre Bennuunsl. [Inuna. Msmepenue yria, Kakue yIibl Ha3bIBalOTCsl CMEXHBIMU U
JUTMHBIL. EQVMHALEI N3MEepEHHS JUINHEL. KaKHe BEpTHUKAJIbHBIME; (POPMYIHPOBATH U
Benuunna yrna. I'paxycHasd Mepa yria. 00OCHOBBIBAaTh yTBEPKACHHS
0 CBOMCTBaX CMEKHBIX U BEpTHUKAIbHbBIX
YIJI0B; OOBACHSTD, KAaKUe MPSAMBIC
Ha3bIBAIOTCS MIEPIECHANKYIIPHBIMU; HOpPMY-
JMPOBATh U 00OCHOBBIBATH YTBEPIKIICHHE O
CBONCTBE JBYX IPSIMBIX,
NEPIEHIUKYISIPHBIX K TPEThEH; H300paxkaTh
U pacrio3HaBaTh yKa3aHHbIE IpOCTeHIINe
(UTyphl Ha YEpTEKAX;
MHOroyrojasHIUKH 12 DopMynHpPOBaATH ONPEIEIECHUS
TpeyronpHuku. Beicota, Menuana, MPSIMOYTOJIBHOTO, OCTPOYTOJIBHOTO,
OuccexTpuca, CpeHss INHUS TPEYTOJIbHHUKA. TYIOYTOJIbHOTO, PABHOOEIPEHHOT O,
PaBHOOEIPEHHBIN TPEYTONBHUK, €r0 CBOWCTBA U PaBHOCTOPOHHET'O TPEYTOJIbHUKOB; BBICOTEHI,
IIpU3HAKK. PaBHOCTOPOHHUH TPEYTOIbHUK. MeJIMaHbl, OUCCEKTPHCHI, CPEIHEN TMHUN
IIpsAMOYTOJIBHBII, OCTPOYTOJIbHBINI, TPEYroJibHHUKA; Pacrio3HaBaTh U N300pakaTh
TYNOYTOJBHBIA TPEYTOJILHUKN. BHEIIHNE YIIIBI HX Ha Y€PTEKaxX U PUCYHKaX.
TpeyronbHHKa. HepaBeHCTBO TpeyronbHHKA. DopMyITHPOBATH OTPENCICHUE PABHBIX
KontponbHas pabora TPEeYroiabHUKOB. DOPMYIHpPOBATH U
JTOKa3bIBaTh TEOPEMBI O NTPU3HAKAX
paBeHCTBa TPEYroJbHUKOB. OOBICHITD U
WJUTIOCTPUPOBATH HEPABEHCTBO
TpeyroiabHuka. PopMyIupoBaTh U
JTOKa3bIBaTh TEOPEMBI O CBOMCTBAX H
MpU3HaKaxX PaBHOOEIPEHHOTO
TPEYTOJIbHHUKA, COOTHOIICHUSX MEXKIY
CTOPOHAaMU U YIJIaMH TPEYTOJIbHHUKA, CyMMeE
YTJIOB TPEYTOJIHHHKA,
PaBeHcTBO Quryp 15 DopMyIHpPOBaTh ONPEEICHUE PABHBIX




CBolicTBa paBHBIX TpeyroJbHUKOB. [Ipu3Haku
paBeHCTBA TPEYrOJbHUKOB.
Konrtponbhas pabora

TpeyroibHUKOB. DOpMyIupoBaTh U
JIOKa3bIBaTh TEOPEMBI O IPH3HAKAX
paBeHCTBA TPEYroNbHUKOB. OOBSICHATD U
WILUTIOCTPUPOBATH HEPABEHCTBO
TpeyroibpHuKa. DopMyaIHpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX U
MpU3HAKaX PaBHOOEAPEHHOTO
TPEYTrOJIbHUKA, COOTHOLICHHUSAX MEKILY
CTOPOHAMH H YTJIaMH TPEYTOJIbHUKA, CyMMe
YIJIOB TPEYTOJIbHHKA,

[TapamnensHOCTH TPSAMBIX

HpI/ISHaKI/I U CBOMCTBa napajuICJIbHbIX NPAMBIX.

Axcuoma napannenvnocmu Eexnuoa.
KontponsHas pabora
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DopMyIHPOBATH OIPEIEIICHUS
NapajuleNbHbIX IPSIMBIX; YIJIOB,
00pa30BaHHBIX MIPH [IEPECEUCHUN ABYX
MapaJUIEIbHBIX MPSAMBIX CEKYILEH;
NEPHEHANKYJISPHBIX MIPSMBIX;
NEPIEHANKYJIAPA U HAKJIOHHOH K IIPSIMOI];
CEPEIMHHOTO NEPIIEHANKYJIISIPA K OTPE3KY;
pacro3HaBaTh 1 H300pakaTh X Ha
4yepTexax v pucyHkax. OOBSICHATh, YTO
TaKoe FeéOMETPHUECKOE MECTO TOUEK,
MPUBOJUTH PUMEPBI TEOMETPUUECKUX MECT
To4eK. DOpMyIUPOBATH AKCUOMY
MapauIeIbHBIX MPAMBIX. DOPMYIHPOBATH U
JTOKa3bIBaTh TEOPEMBI, BBIPAXKAOIINE
CBOMCTBA BEPTUKAIBHBIX U CMEXHBIX YIJIOB,
CBOMCTBA U IIPU3HAKU MTAPAJUIEIbHBIX
MPSIMBIX, O €TUHCTBEHHOCTH
MEPIEHINKYJIIApa K MPSIMOM, CBONCTBE
MEepIEeHINKYJIsIpa U HAaKJIOHHOM, CBOMCTBaxX
OHCCEKTPUCHI yIia U CEPETUHHOTO
MEPIEeHINKYJIIApa K 0Tpe3Ky. PemaTs 3anaun
Ha IIOCTPOEHUE, JI0KA3ATEIbCTBO U
BBIYUCIICHUS. BBIIEIATE B YCIIOBUH 3a/1a4u
ycIlIoBHE U 3aKitoueHue. Onupasce Ha
YCIIOBHE 33/1a4H, TIPOBOJINTH HEOOXOIUMBIE
JIOKa3aTeJIbHBIE PACCYKICHHUS.
ConocTaBiATh MOJyYEHHBIN Pe3ynbTaT C
YCIIOBUEM 3a/1audl

IleprieHquKyIsIpHBIE IPSIMBIE

IIpsimoii yroa. Ilepnenaukynap K IpsaMoil.
Haxnonnas, mpoekius. CepeTMHHABIH
MEPIEeHINKYISIp K oTpe3Ky. Ceoticmea u
NPUSHAKY NEPREHOUKVIAPHOCU.

DopMynHpOBaTh ONPEIEIECHUS C
MEPIEHANKYIISAPHBIX MPSIMBIX;
MEPIEHNKYJIISpA U HAKIIOHHON K IPSAMOI;
CepeIMHHOTO NEePIIEHANKYIISIPa K OTPE3KY;
pacmo3HaBaTh U M300paxkaTh UX Ha
yepTexax v pucyHkax. OObSCHATE, YTO
TaKOe F€OMETPUIECKOE MECTO TOUEK,
MPUBOJUTH IIPUMEPLI T€OMETPHUIECKUX MECT
TOYCK

Paccrosuus




Paccrognue Mexay Toukamu. Pacctosnue ot
TOYKH A0 MPAMOH. Paccmosnue mexncoy

Queypamu.

. ['eomempuyeckue nocmpoenus 8 Pematp 3amaun Ha TIOCTPOCHUE C TIOMOIIHIO
I'eomeTpuyeckue MoCTpOEeHUs s LHUPKYJS U auHeWku. Haxoanute ycnosus
WITIOCTPALIMU CBOMCTB T€OMETPUIECKUX UTYP. CYILLIECTBOBAHHUS PELIEHMUS], BBIMOIHSTD
MMOCTPOCHNE TOYEK, HEOOXOAMMBIX IS
WMHCTpYMEHTSHI Il TOCTPOEHUM: LIUPKYJIb, TIOCTPOCHHS HCKOMO# (purypsI. JlokassIBaTh,
JIMHENKa, YTONbHUK. [Ipocmetiwiue nocmpoenus 4TO [OCTPOCHHAS (PUIYPa YAOBICTBOPSICT
YUpPKYIeM U TUHEUKOU: NOCmpoeHue YCIIOBHSIM 3a/1a4 (ONPEICISTE YHCIIO
buccekmpucwl yeid, RepReHOUKyIApa K npsimotl, PCLICHUH 3aa4¥ IPH KaXK0M BO3MOXKHOM
yena, pagnozo oannom, Ilocmpoenue BBIOOpE JaHHBIX)
Mpey2oibHUKO8 N0 MpeM CHOPOHAM, O8YM
CMOPOHAM U YTy MeNCOy HUMU, CTHOPOHE U
08YM NPUNLEHCAUWUM K Hell yenam
Koumponvnas paboma
T'eomempus u uckyccmeo. I eomempuyeckue 2 ITornMaTe MaTeMaTUKy Kak CTPOTro
3aKoHOMepHOCIU OKpYJicaroue2o mupa. Om OpTraHM30BaHHYIO CHCTEMY HAy4YHBIX 3HAHHM,
semnedenus k ceomempuu. lugaeop u ezco B YaCTHOCTH BJIAJIETh MPEACTABICHUSIMHA 00
wrona. Panec, Apxumeo. [lnamon u aKCHOMaTH4YECKOM MTOCTPOEHUH F€OMETPUU U
Apucmomens. «Hauana» Esxnuoa. JI Diinep, MEPBUYHBIMU TIPEJICTABICHUSIMH O
H .U Jlobauesckuii. Hcmopus namozo HEEBKJIUJIOBBIX TEOMETPUSIX; PACCMATPUBATH
nocmynama MaTeMaTHKy B KOHTEKCTE UCTOPUU PA3BUTHS
HMBUIM3AIMY U UICTOPUH Pa3BUTHS HAYKH,
MMOHUMATh POJIb MATEMATHUKA B Pa3BUTHH
Poccun.
Tlosmopenue. Peuenue 3a0au 4
8kiacc
MHOroyrojasHuKu 14 OOBSICHATH, YTO TAKOE JIOMAaHas,

MHOFOYronbHWK, ero aNeMeHTbl 1 ero
cBovicTBa. Pacno3HaBaHWe HEKOTOPbIX
MHOTOYTO/IbHUKOB. BbiryKabie U HesblnyKsble
MHO020Y20/16HUKU. UeThIpeXyTroIbHUKH.
[apannenorpamm, poM0, IPSIMOYTOJIBHUK,

KBagpar, Tparcuus, paBHo6e;[peHHa$[ Tpancuus.

CBoiicTBa M MPU3HAKYU MTapajuIeIorpaMMma,
poMba, MpsIMOYTOJIbHUKA, KBapaTa.

MHOTOYTOJIbHHK, €r0 BEPIIMHBI, CMEXKHBIE
CTOPOHBI, TMArOHaJM, N300pakaTh U pacmo-
3HaBaTh MHOTOYTOJIbHUKH Ha YepTexax;
MOKAa3bIBaTh 3JIEMEHTHI MHOT'O YTOJIbHUKA,
€ro BHYTPEHHIOIO ¥ BHEUTHIOIO 00JIacTH;
(bopMyIIIpOBaTh ONPE/ENICHHE BBIMTYKIIOTO
MHOT'0YTOJIbHHKA;1300pa KaTh U
PacIo3HaBATh BBIMTYKJIbIE U HEBBITYKJIbIE
MHOTOYTOJIBHUKH; (OPMYITUPOBATH H JIO
Ka3bIBaTh YTBEPKACHUS




Kontponsnas paboral

0 CyMMe€ YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
U CyMME €T0 BHEIIIHUX YIJIOB; OOBSICHATD,
KaKHe CTOPOHBI (BEPIINHBI)
YeThIPEXYTOJIbHUKA HAa3bIBAIOTCS
IIPOTHUBOIIOJIOKHBIMY; (POPMYIHPOBATH
oIpeieNIeHNs apanjenorpaMma, Tpanenuy,
paBHOOEAPEHHON U MPSAMOYTOIBHOM
Tparenuii, mpsMOyroibHIKa, poMOa,
KBaJpaTa; n300paxaTh 1 paclo3Ha BaTh 3TU
YeTHIPEXYTOJIBHUKHN; POPMYITUPOBATH U
JIOKa3bIBaTh yTBEPKACHUS 00 UX CBOHCTBAX
U NIPU3HAKAX; peliaTh 3aa4y Ha BbI-
YHCIICHHE, JOKA3aTeJIbCTBO U IIOCTPOCHHE,
CBSA3aHHBIE C STUMH BUJIAMU
YeThIPEXYTOJIbHUKOB; OOBSACHSITh, KAKUE JBE
TOYKHU Ha3bIBAIOTCS CUMMETPHUYHBIMHU
OTHOCHUTENFHO NPSIMOH (TOUKH),

B KaKoOM cirydae Gurypa Ha3bIBacTCs CUM
MET PUYHON OTHOCHUTENBHO MPSMOU (TOYKH)
1 4TO TaKoe OCh (LIEHTpP) CUMMETPHUH
(Urypsl; IPUBOJUTH IPUMEPHI PUTYD,
00na1alonMX 0CeBOM IEHTPAITLHON)
CUMMETpUEH, a TaKKe PUMEPBI OCEBOU U
HEHTPaIbHON CUMMETpHH ; POPMYyITUPOBATH
ompeeNIeHNs apanjenorpaMma, Tpanenuy,
paBHOOEAPEHHON U MPSMOYTONIBHOM
Tparenuii, mpsIMOYyTroJbHIKa, poMOa,
KBaJpaTa; n300paxaTh M pacro3Ha BaTh 3TU
YeTHIPEXYTOJIBHUKHN; POPMYITUPOBATE U
JIOKa3bIBaTh yTBEPIKACHUS 00 UX CBOHCTBAX
Y TIpU3HAaKax; pelaTh 3aJa4d Ha BbI-
YHCIICHUE, JOKa3aTeNIbCTBO U IOCTPOCHUE,
CBSI3aHHBIE C 3TUMH BUIAMHU
YeThIPEXYTOJIbHUKOB; OOBACHATH, KAKUE JIBE
TOYKH HA3BIBAIOTCS CAMMETPUYHBIMU
OTHOCHUTEIIFHO MPSIMOH (TOYKH),

B KaKoM cirydae Gurypa Ha3bIBaeTCs CHM
METPUYHON OTHOCHUTEIHHO MPSAMOM (TOUKH)
1 4TO TaKoe OCh (IIEHTP) CUMMET PHH

Beanunnnl
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OOBSCHSTD, KaK IPOU3BOJIUTCS U3MEPEHHE




[TonsTre o mONIaM TUIOCKOW (PUTYPHI U €
cBoiicTBax. M3mepenue miomaaei. Equnuiibt
u3Mepenus miomaau. opmyssl momau
TPEYTOJIbHUKA, MapajuieiorpaMMa U ero
4yacTHBIX BUJ0. CpaBHEHNE W BHIYHCIICHIIE
miomaneii. Teopema IIudaropa

KontponpHas pabota 2

TUIOIAACH MHOTO YTOJIBLHUKOB, KAKHE
MHOTOYTOJIbHUKH Ha3bIBAIOTCS PABHO-
BEJIMKHMH M KaKre paBHOCOCTAaBJICHHBIMH;
(opMynupoBaTh OCHOBHBIE CBOWCTBA
IUTONIAIel ¥ BBIBOJHUTH C X TOMOIIBIO
(bopMyIIBI TUTONIaAeH PSIMOYTOIBHUKA,
napanienorpaMmma, TpeyroilbHUKa, TPANSIHN;
(hopMynUpoOBaTh U I0Ka3bIBATh TEOPEMY 00
OTHOIICHHY IUIONIAIeH TPEYyTrOJIbHUKOB,
MUMEIOIUX TI0 pABHOMY YTIIY;
(opMynHpoBaTh U 10Ka3bIBATh TEOPEMY
[Mucdaropa n oOpaTHyIO €ii; BEIBOJUTH
dopmymy ['epona mist ruronaau
TPEyrojbHHUKa; pelaTh 3a1a41 Ha
BBIYHCIICHHE U JI0KAa3aTeIbCTBO, CBA3aHHBIE C
(hopMynamMu TUIOMAAEH U TEOPEMOit
[Mudaropa

IIpeoOpazoBanus
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[onstre npeobdpa3osanus. [Ipencrasnenue o

METapCAMETHOM IMOHATHUH <<Hp€06p a30BaHUCH.

Tlooobue.
KonTtponbsnas padora 3
KonTponbHas paborasd

OOBSACHSITH IOHSATHE TPOTIOPIIMOHATILHOCTH
OTpPE3KOB; (HOPMY JTHPOBATH OTPEICICHUS
MOJOOHBIX TPEYTONBHUKOB U KOd(h U
[UeHTa moao0us; GopMyITUpOBATh U
JIOKa3bIBaTh TEOPEMBI: 00 OTHOIICHUU
TUTONIAIeH TIOTOOHBIX TPEYTOJIEHIKOB,

0 MIPHU3HAKaX MOJ00MS TPEYTrOIHHUKOB, O
Cpe/IHEeH JIMHUU TPEyTrOIbHHUKA, O
nepeceyeHny MeIMaH TPEYTroJIbHUKA, O TIPO-
MOPIIMOHATBHBIX OTPE3Kax B
MPSIMOYTOJILHOM TPEYTOJIbHUKE; PelaTh
3a/1a4H, CBA3aHHBIE C IO00HEM
TPEYTrOJIBHUKOB, U O0BSICHATH, YTO TAKOE
METOJ Mo00US B 33/1a4ax Ha TIOCTPOCHUE, U
NPUBOANTH NPUMEPHI IPUMEHEHHUS STOTO
MEeTO0/1a;00BIICHATh, KAK MOYKHO
WCTIOJIb30BaTh CBOWCTBA MOJJOOHBIX
TPEYTOJILHUKOB B U3MEPHUTEIIBHBIX paboTax
Ha MECTHOCTHOOBSICHATH, KaK BBECTH
MOHSATHE TIOJJO0HS JIIsl IIPOU3BOJIEHBIX

¢uryp;

I/I3MepeHI/I$I W BBIYMCJICHUA

(hOpMyITUPOBATH OMPEICIICHUE H UILTIOCT




Tpuronomerpuueckue GyHKIUH OCTPOTO yria B
IPSAMOYTOJIEHOM TPEYIOJIbHHUKE.

pUpPOBaTh MOHATHS CHHYCa, KOCHHYCA U
TaHI'€HCA OCTPOro YIiia IPSMOYTOJbLHOIO
TPEYTrOJIbHHUKA; BHIBOJUTH OCHOBHOE
TPUTOHOMETPUIECKOE TOKICCTBO H
3HAYCHUS CHHYCa, KOCHHYCa M TaHTeHCa JIJIs
yraos 30°, 45°, 60°, 0 BEIYNUCICHUS
3HAYCHHI TPUTOHOMETPUYCCKHUX (DYHKIIUN
HCIIOJIb30BaTh KOMITLIOTEPHBIC TPOTPaMMBI

OKpy’>KHOCTB, KpyT'
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OKpYKHOCTB, KPYT, HX DJIEMEHTHI U CBOICTBA;
LICHTpaJIbHbBIC U BIMCAaHHBIE yriibl. KacaTenbHas
U ceKyujas X OKpYXHOCTH, UX CEOUCMEA.
Bnucanneie u onmmcaHHbIC OKPYXHOCTH IJIA
TPEYTOJBbHUKOB, YeMblpexy20ibHUK OB
KonrponbHas pabota 5

UccnenoBars B3aMMHOE PacnoyIOKEHNE
MPSIMOM ¥ OKPYKHOCTH; (POPMYITHPOBATH
OIpElIETICHUE KACAaTEIbHON K OKPY>KHOCTH;
(hOpMyJIUPOBATh U JIOKA3bIBATh TEOPEMBI: O
CBOICTBE KAacaTeJbHO, 0 IpU3HaKe
KacaTeNbHOH, 00 0Tpe3Kax KacaTeIbHBIX,
MPOBEIEHHBIX U3 OJJHON TOUYKH;
(hOopMyTUPOBATH MOHATHS LIEHTPAIHLHOTO
yIjla ¥ TpagyCHOM MEpbI AYTH OKPYX-
HOCTH; (hOPMYJIUPOBATH U JIOKA3bIBATh
TEOPEMBI: O BIIMCAHHOM YTJIE, O
MIPOU3BEICHUU OTPE3KOB MEPECEKAOIINXCS
xopA; popMynHpoBaTh U TOKA3bIBATH
TEOPEMBI, CBS3aHHBIC C 3aMEUaTEIHbHBIMU
TOYKaMH TPEYTOJIBHUKA: O OMCCEKTPHUCE
yIja U, KaK cle[CTBUE, O IEPECCUCHUN
OMCCEKTPHUC TPEYTOJbHUKA; O CEPEIMHHOM
MEePIEHANKYIIIPE K OTPE3KY U, KaK
CJIEACTBHE, O IEPECEUEHUU CEPEIUHHBIX
MEePIEHANKYIISIPOB K CTOPOHAM
TPEYTOJIbHHUKA; O TIEPECEICHUH BBHICOT
TpEeyroibHHKA; (POPMYIHPOBATH
ONpPENIETCHUS] OKPYKHOCTEU, BITUCAH-

HOI B MHOTOYTOJIbHUK M OMTUCAHHOM OKOJIO
MHOTOYTOJIbHUKA;(OPMYIHPOBATH U
JTIOKA3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOMW B TPEYTOJbHUK; 00 OKPY)KHOCTH,
OINKCAaHHOM OKOJIO TPEYTOJIbHUKA; O
CBOMCTBE CTOPOH ONKUCAHHOTO YEThI-
PEXYTrOJIbHUKA; O CBOMCTBE YTJIOB
BIIMCAHHOT'O YETBIPEXYTOILHUKA

Hcropus matemaTuku Mcmopus wucia 7.
3onomoe ceuenue. «Hauanay Esxnuoa. JI
Oiinep, H.U.Jlobauesckuii. Ucmopus namoeo
nocmynama

IToanmars MaT€MaTHuKy KakK CTporo
OpTraHNU30BAHHYIO CUCTEMY HAYyYHBIX 3HaHHfI,
B YaCTHOCTH BJIAACTh NPCACTABICHUAMU 00
AKCUOMATUYCCKOM IMOCTPOCHUHU I'€COMETPHUU U
NEPBUYHBIMUA NPCACTABICHUSAMU O
HECBKIIMAOBBIX TCOMCTPUAX; MATCMATHUKY B
KOHTCEKCTEC UCTOPUU Pa3BUTHA HUBUIIN3AIUN
" UCTOpPUU pa3BUTHA HAYKHU, IOHUMATH POJIb
MAaTCMAaTHUKH B Pa3BUTHU Poccumn.

IIoBTopenue. Pemenue 3amau




9 kmacc

BexTops! 1 KOOPAUHATHI Ha TUIOCKOCTH
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Bexkropsl

[lonsiTuEe BeKkTOpa, NEHCTBUS HAJ BEKTOPAMH,
UCIIOJIb30BaHHE BEKTOPOB B (PU3HKE,
Pasnoodicenue 6eKmopa Ha coCmagaaouue

Koopaunatsr

OCHOBHBIE IOHATHS, KOOPOUHAMbI BeKMOpA,

paccmosinue medxcoy mouxkamu. Koopounamot

cepedunvl ompesxa. Ypaenenus guzyp.

IIpumenenue 6exmopoe u KoopourHam 0Jis

peuteHus npocmez?mux ceomempudecKux 3a0au.

KoHTponbHasa pabota 1

Wsmepenust v Beruncienus: 11

DopMyITUPOBATH OMPECICHUS 1
WJUTIOCTPUPOBATH MTOHATHUS BEKTOPA, €T0
JUTHHBI, KOJUTMHEAPHBIX ¥ PABHBIX BEKTOPOB;
MOTHUBHUPOBATH BBEJICHHE OHSITHH U
NIEHCTBUIM, CBA3aHHBIX C BEKTOPAMH,
COOTBETCTBYIOIUMH IPUMEPaMHU,
OTHOCSTIMMUCS K (PU3MIECKUM BEKTOPHBIM
BEJIMYMHAM; IPUMEHSTH BEKTOPHI U
JIEHCTBUS HAJl HUMHU TIPH PELICHUH
reoMeTpudeckux 3a1a4 OOBSACHATh U
WITFOCTPUPOBATH MOHATHUS MPSIMOYTOJIEHOM
CUCTEMBI KOOPJIMHAT, KOOPJAUHAT TOUYKHU H
KOOpAWHAT BEKTOPA,BLIBOAUTEL U
WCTIOJIb30BaTh MPU PEIICHUH 33724
(hOopMyJIBI KOOPAUHAT CEPEIUHBI OTPE3KA,
JUIMHBI BEKTOPA, PACCTOSHUSA MEXIY ABYMs
TOYKAMH, YPABHEHUS OKPY)KHOCTH M TIPSIMOM




Tpuronomerpuueckue GyHKIUHN TYIOTO yIIIa.

Brluncnenue 31€MEeHTOB TPEYTrOJIbHUKOB C
HCII0JIb30BAaHUEM TPUTOHOMETPHUUECCKUX
COOTHOIIEHUH. DOpMYJIbI IIIOAAN
TPEYroJIbHUKA, apajuiesiorpaMma 1 ero
YaCTHBIX BUJOB,. CpaBHEHNE U BHIYHCIICHHUE
momaaeil. Teopema cunycoB. Teopema
KocuHycoB. CKaJisipHOE MIPOU3BEICHUE
BEKTOPOB

KoHTposibHas paboTa 2

DopMyIUpOBaTh U UIIIOCTPUPOBATH
ofpeJieNieH!sI CHHYCa,

KOCHHYCa, TAHT€HCA U KOTAHT€HCa YTJIOB OT
0 mo 180°; BBI-

BOJIUTH OCHOBHOE TPUI'OHOMETPHUUECKOE
TOXKAECTBO U Pop-

MYJIBI IPUBE JCHUS; POPMYITHUPOBATH U
JIOKa3bIBaTh TEOPEMBI

CHUHYCOB M KOCHHYCOB, IPUMEHSITH UX IPH
peleHnu Tpe-

YTOJIHUKOB; OOBACHSTH, KaK HCIIOJIb3YIOTCS
TPUTOHOMETPH-

yecKkne GOpMYJITbl B M3MEPUTENBHBIX
paboTax Ha MECTHOCTH;

(opMynHpOBaTh ONpPENEICHUS YIJIa MEXKAY
BEKTOpaMH U

CKaJISIPHOTO TPOU3BEACHUS BEKTOPOB;
BEIBOJTUTH POPMYITY

CKaJIIPHOTO MPOU3BEICHUS Yepe3
KOOPIWHATHI BEKTOPOB;

(hopMymupOBaTH 1 000CHOBHIBATH
YTBEPKIICHHUE O CBOMCTBAX

CKaJISIPHOTO MPOM3BEACHUS; UCIIOTIh30BATh
CKaJISIpHOE NPOU3BEACHUE BEKTOPOB MpHU
peLeHny 3a1aq

OKpy>KHOCTB

HpaBI/IJIBHLIe MHOT'OYTOJIbHUKHU

Brcanubie U onucaHHbIE OKPYKHOCTH /IS
TPEYTOJIBHHUKOB, Yemblpex)y201bHUKO8,
NPABUNLHBIX MHO20V20bHUKOE. (POPMYJIIBI
JUTMHBI OKPYKHOCTH M TUIOIIAIU KpyTa

KoHTponbHasa paboTa 3

12

DopMyIHpPOBaTh ONPEECIICHUE TPABUIBHOTO
MHOT'OYTOJIbHUKA; (JOPMYJINPOBATh U
JIOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSIX,
OTMCAaHHOM OKOJIO MPaBUWIIBHOTO
MHOTOYTOJIbHHMKA U BIINCAHHOM B HETO;
BBIBOJIMTH W UCTIOJIE30BaTh ()OPMYIIBI

JUTSL BBIYMCIICHUS TIJIOIIA U TPaBUIIBHOTO
MHOT'OYTOJIbHHKA,ET0 CTOPOHBI U pajuyca
BITMCAaHHON OKPY>KHOCTH; PEIIaTh

3aJ]a4M Ha TIOCTPOCHHE MPABUIHHBIX
MHOTOYT'OJIbHUKOB; OOBSICHATE MOHSTHUS
JUITMHBI OKPYXXHOCTH U IIJIOUIaIN KPYTa;
BBIBOJHUTEH ()OPMYJIBI JIJISI BRIYHCIICHHSI
JUTMHBI OKPYXXHOCTH U JUIMHBI JYTH,
IUIOIIAIN KPyTa U TUIOMAAN KPyTrOBOTrO
CeKTOpa; MPUMEHSAITH 3TH POPMYITBI IPU
peleHny 3a1a4y

JIBMOKeHUS

OOBACHATD, YTO TAKOE OTOOPaKCHHE




OceBas ¥ IICHTPaTbHAsT CHMMETPHSI,
HOBOPOM U NAPALLENILHBLI NEPEHOC.
Kombunayuu osusicenuti na niockocmu u ux
ceolicmea

KoHnTtponbHas pabora 4

IJIOCKOCTH Ha ce0s M B KAKOM ClTydae
OHO HA3BIBACTCS JBHKCHUEM ILUIOCKOCTH;
OOBSICHITE, YTO TAKOE OCEBAs
CUMMETpUS, IIEHTpaIbHAs

CUMMETPHS, TTapaUICIbHBIA IEPEHOC U
MOBOPOT; 0OOCHOBHIBATH, YTO 3TH
0TOOpa)kKeHUS TJIOCKOCTH Ha ce0s
SIBIISIIOTCS. IBMOKEHUSAMU, OOBICHSTD,
KaKOBa CBSI3b MKy JIBHIKCHUSIMHU

Y HAJIOKCHUSIMH;, UJUTFOCTPUPOBATH
OCHOBHBIE BH/IBI IBHKEHUH, B TOM YKCIIE
C TIOMOIIIBIO KOMITBIOTEPHBIX TPOrpaMM

['eomerpuueckue GUrypsl B IpOCTPAHCTBE
(o6bemMHbIe Tena) MHOTOrpaHHUK U €T0
aneMeHThl. Ha3BaHust MHOTOTPaHHUKOB C
Pa3HBIM MOJO0KEHUEM U KOJIMYECTBOM
rpaHeil. [lepBuunble mpeacTaBaeHus o
nupamuIe, mapajuiesenumese, Ipu3Me,
cdepe, mape, LUIMHIPE, KOHYCE, UX
AJIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OOBACHATD, UTO TAKOE MHOI'OI'PAHHUK,
€ro rpanu, popa,BepIINHbI, TUArOHAIIH,
KaKO! MHOTOTpaHHUK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKOE N-YTOJIbHAsS
npu3Ma, €€ OCHOBaHMS,00KOBbIE TPAHU U
O0KOBBIEC PEOPA, KaKasi mpuU3Ma
Ha3bIBAETCS NMPSIMOMN M KaKasi HAKJIOHHOM,
YTO TaKOE BBICOTA MPU3MBI,

Kakas IpU3Ma Ha3bIBAETCs
MapajuIesIenuIIeIoM U Kakoi na-
paJulesnienuIes] Ha3bIBaeTcs
PSMOYTOJIBHBIM; (POPMYyITUPOBATH U
000CHOBBIBAaTh YTBEPXK/IECHUS O CBOWCTBE
JIMaroHajen napapienenuena u o
KBaJpaTe TUaroHajIu MpsiMOyroibHOro
napaiesienumnesia; O0ObSICHATh, YTO TAKOE
00BEM MHOTOTPaHHHUKA; BBIBOJIUTH (C
nomMoInkko npuHiuna Kasansepn)
bopmyity 06bEMa NPAMOYTOJIEHOTO
napajuieyenumnesa; o0bACHITh, KAKOH
MHOTOI'PaHHHK Ha3bIBaeTCs MUPaMUIOH,
YTO TaKOe OCHOBAHHE, BEPIINHA,
OOKOBBIE TpaHu, OOKOBBIE pEOpa u
BBICOTA TUPAMU/IbI, KaKast TUpaMuIa
Ha3bIBAETCSI MPABHIILHON, UTO TaKOE
aroemMa MpaBHIILHON TTHPAMHU/IBL, TIPHU-
BOJIUTH POpMyIly 00BEMa MUPAMUIBI;
0O0BSICHATH, KAKOE TEJIO

Ha3bIBAETCS LIUJIMHJPOM, YTO TAKOE €T0
0Cb, BBICOTA, OCHOBaHUSI, PaJinyc,
OoKOBast MOBEPXHOCTb, 00pa3yroIIne, pa3
BEPTKA OOKOBOI1 MOBEPXHOCTH, KAKUMU
(dbopMynaMu BEIpaXKaOTCs 00bEM U
101 Th OOKOBOM MOBEPXHOCTH
WINHAPA;00bICHATh, KAKOE TEJIO0
Ha3bIBAETCS] KOHYCOM, YTO TaKOE €ro
0Cb, BBICOTA, OCHOBaHHE, OOKOBast
MOBEPXHOCTh, 00pa3ymoIue, pa3BEépTKa
OOKOBOI OBEPXHOCTH, KAKUMHU




dbopmynamMu BBEIpaKAOTCS 00BEM KOHYCa
¥ TI01a/1b OOKOBOW TOBEPXHOCTH;
OOBSICHATD, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs c(hepoit u KaKoe TeJo
Ha3bIBAETCS 1IAPOM, YTO TaKOE pajnyc u
nuaMetp cdepsl (1mapa), KaKUMU
dbopmynamu orpenensercs 00bEM mapa

HcrTopust MaTeMaTuKu

. Ilocmpoenue npasunvHbix
MHO20Y20nbHUK08. Tpuccexyus yena.
Keaopamypa kpyea. Yosoenue xyba.
3onomoe ceuenue

ITonumars MaTEMAaTUKY KaK CTpOro
OpTraHrU30BaAHHYIO CUCTEMY HAY4YHBIX
3HaHHﬁ, B 4aCTHOCTH BJIaACTh
npeacCTaBJICHUAMU 00 aKCHOMaTU4YCCKOM
IMOCTPOCHHUH I'€COMCTPUHU U IICPBUIHBIMHA
MNpEaACTaBICHUAMU O HCCBKIINOBBIX
reoOMCTpUAX;

paccMaTpruBaTb MaTEMATUKY B KOHTCKCTC
HUCTOPUH PA3BUTUA HUBUIIN3ALIUH U
HUCTOPUHN PA3BUTHA HAYKH, IOHUMATh
POJIb MATCMATUKHU B PA3BUTHUH Poccun.

IloBTOpEHME

COI''TACOBAHO
[IpoTokon 3acenanus
METOIUYECKOTO O0BEIMHEHHUS

COI'JTACOBAHO
3amectuTens qupekTop no YBP
JI.LA.PomaHoBa

yuuTEeNed €CTeCTBEHHO MaTeMaTH4eCKOro LHKIIa 2018 roga

oT 20 roga Nel

\E.A.VBaHueHKO\
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Hceropus maremarnkn 2 Ilonumare matemaruky kax CTPOro
- Mocmpoenue npacunvix OPraHHU30BaHHYIO CHCTEMY HAVUHBIX
MHO20y20nbHUKOS. Tpuccerkyus yana, 3HAHUH, B YACTHOCTH BJIA/IETD

Ksa()pamypa Kpyea. Yosoenue Kyﬁa. [IPEJICTABJIEHUSIMH 00 AKCHOMAaTHYECKOM
Sonomoe cevenue [IOCTPOCHUH FCOMETPHH H MEPBHYHBIMH

NPEJICTABICHUAMMU O HEEBKIIMIOBBIX
reOMeTpusax;

paccMaTpUBATh MATEMATHKY B KOHTEKCTE |
MCTOPHH PA3BUTHS LIHBHIIM3AIMH | '
MCTOPHH Pa3BHTHS HAYKH, IOHUMATH
PoJib MaTeMaTHKH B pa3BuTHH Poccu.

|

ITosropenne 9

COI'NJTACOBAHO ? COTI'JIACOBAHO
ITporokon 3acenanus 3amecr ckrop no YBP
METOJMYCCKOT0 00beIMHEHHS ’ JI.A.Pomanosa
YIHTCICH — eCTCCTBEHHO MATEMAaTHYECKOTO IIHK/Ia A9 0J 2018 rona

ot 8. 28 20 77 rona Nel

\E.A.MBanuenko\
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