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HOACHUTEJBHASA 3AIINCKA

['eoMeTpus KaKk OJIMH U3 OCHOBHBIX Pa3/esiOB IIKOJIbHOW MaTeMaTHUKH, UMEIOIINI CBOEH
1eJIbl0 00€CIeUnTh U3YYEHUE CBOMCTB M pa3MepoB (UTyp, UX OTHOIICHUNA W B3aMMHOE
pPacHoJIOKEHUE, ONMUPAETCS Ha JIOTHYECKYIO, TOKa3aTelIbHYI0 JUHUIO. L{[eHHOCTh M3ydeHUs
r€OMETPUM Ha YPOBHE OCHOBHOIO OOILIEro OO0pa3oBaHUs 3aKIOYaeTcs B TOM, YTO
OoOy4Yarouuiicss y4uTcsi MPOBOAMUTH JOKA3aTeNbHbIE PACCYXKIEHUS, CTPOUTH JIOTUUYECKHE
YMO3aKJIIOUEHHUS, I0Ka3bIBaTh UCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM,
IPOBOJUTh PACCYXKACHHUS «OT TMPOTUBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUS.

BTtopoii 11e51b10 u3yueHus reOMETPUH SBIISIETCA UCIOJb30BaHKE €€ KaK MHCTPYMEHTA ITPU
pELICHUM KaK MaTEMaTUYECKUX, TaK U NPAKTUYECKUX 3a7a4, BCTPEUAIOIIMXCS B PEAIBHON
KHU3HU. O0yyaromuiicss JOMKEH HAyYUThCsl ONPEAEIUTh T€OMETPUUYECKYIO (PUTypy, ONHCATh
CJIOBAMH JTaHHBIM YEPTEXK WM PUCYHOK, HAUTH IUIONIA/b 3€MEIBHOI0 YYacTKa, PACCUUTATh
HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO KabOens wid TpeOyemble pa3Mepbl rapaxa s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOPAsi, BRIUNCIUTENbHAS TUHUS B U3yYEHUH T€OMETPUHU.
[Ipu pemenun 3agady MPaKTUYECKOrO XapakTepa OOydarolIuics YYUTCS CTPOUTH
MAaTE€MaTUYECKHE MOJENHN pEealbHbIX >XU3HECHHBIX CHUTyallud, NPOBOAUTH BBIUYMCICHUS U
OLICHUBATh aJI€KBATHOCTH MOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaxxHO MOAYEPKUBATH CBSI3U T'€OMETPHUM C JIPYTMMU YUYEOHBIMHU NPEAMETAMHU,
MOTHBHPOBATh HCIOJb30BAaTh OMNpPENEICHUS TE€OMETpUYeCKuX GUryp U MOHSITHIH,
JE€MOHCTPUPOBAaTh NMPUMEHEHUE MOJYYEHHBIX YMEHUH B (PU3MKE M TEXHHUKE. OTH CBSI3U
HauOoJee IpKo BUIHBI B TeMax «Bektopbl», « TpuronomeTpruyeckue COOTHOIIEHU», «MeTon
koopauHa™ U «Teopema ITudaropa.

VYueonsii kypc «['eoMeTpusi» BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/eibl COAEPIKAHUS:
«I"eomeTtpuueckre GUTYpel M MX CBOWCTBa», «M3MepeHHe TeOMETPUYECKHX BEIUYUHY,
«JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH», «BekTopb», «/[BHKEHHS IUIOCKOCTHY,
«IIpeobpazoBaHust O10OUS.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoaurca 204 yaca: B 7 kiacce — 68 yacoB
(2 gyaca B Heneno), B 8 Kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kinacce — 68 yacoB (2 yaca
B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble nonsTus reomerpun. Touka, mpsmMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMEXHbIE yIubl. buccekrpuca yrima. JlomaHas,
MHOTrOYyTroJibHUK. [[apanineabHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuu. [IpumMepsr
CUMMETPHUH B OKPY’KAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJS W JIMHEWKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpEeHHBIN M  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PaBEHCTBA TPEYIOJBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHUKA.
BaentHue yriel TpeyroyJbHUKA.

[IpssMOyTONIBHBIA ~ TPEYroapbHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyTrOJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yria W CEpeaWHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JuUaMeTp, HUX CBoWcTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMor. KacaTenbHas u cekymas K OKPYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnuMcaHHas OKPYXHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Cllydad MapajjiesorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MNPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyrosibHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiapHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3pdunmeHnt mnomodbus. I[lpusHaku momoOus
TpEYroJbHUKOB. [[puMeHeHre noqooust pu pelieHnH MPaKTHYECKHUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIoMmaaAen
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YyIJla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrrcanHbie ¥ IEHTpabHBIEC YTIIbI, YTOJI MEXKAY KacaTeIbHON U XOPI0i. YTIIbI
MEXIYy XOpJaMU M CEeKylIIMMH. BTHCaHHbIE W OMHCAHHBIE YETHIPEXYTOJIHHHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpyskHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeJbHbIE K IBYM OKPYXKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pewienue tpeyroyibHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pelienne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [TogoOue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENCHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palMd HaJ BEKTOpaMH. Pas3noxxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlexapToBbI KOOPJAUHATHI HA IJIOCKOCTH. Y PABHEHUS IPSAAMOU U OKPY>KHOCTH B
KOOPAMHATAaX, MEPECEUCHUE OKPYKHOCTEM MU NPSAMBIX. MeToa KOoOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKU. JUTMHA OKPYKHOCTH. | pagycHas U paguaHHast
Mepa yIJla, BBIUMCICHHME JUIMH Iyr OKpykHOocTeW. [lmomans Kpyra, cekropa,
CErMEHTa.

JIBW>KEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU GUryp (dJIeMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS NPOrpaMMbl Y4eOHOro Kypca
«I"eomeTpush) XapaKTEPHU3YOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY M HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp IPaXIaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JAEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCHENMIHON MpodeccuoHaTbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
OCTPOECHHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyKACHWH, YMEHHIO BHUIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKOM HayKd Kak c(epbl 4YeIoBeuecKon
NEeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHUS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HAaBBIKAMH MCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisapHas Qusznueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPY KAIOIIEH Cpejibl, IUIAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIldl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHATHSIMHU, (DOpPMYyIUPOBATH
OTIpEICICHUs]  TIOHATHM, YCTAHABIWBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(uKany, OCHOBaHUSA T OOOOIICHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYJIMPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, MAAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (AKTOB, BBICTPAaWBaTh AapTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(bopMyIupOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE IpOIlecca, a TaKkKe BbIABUIaTh
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO XOIy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
nuanora, OOHapyKWBaTh pa3IUdde W CXOJCTBO TMO3UIIANA, B KOPPEKTHOM
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U 0OCOOEHHOCTEHN ayIuTOPUU;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboThI IPH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThbl, pacmpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMU WICEHAMH KOMAaH/IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPpoIecca U pe3yJsibTara
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIBHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 KJjacce OOyYarolMiiCsi MOJYYUT CIIECAYIOIIHE
MPEIMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTYpBl, OMNpPENEsaTh HUX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a7aud. I3MepsATh TMHENHBIE U YIJIOBBIE BEJIMUUHBI. Pemarts
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyr0 OLEHKY JMHEWHBIX M YTIJIOBBIX BEJIMYMH NPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuyarh pa3Mepbl 3TUX
O0OBEKTOB IO MOPSKY BETUYHHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUYECKHUX
TEOpPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJHMAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIBHUKA,
B PELLIECHUY I'€OMETPUUECKUX 3a/1a4.

Onpenensth napawieIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTh MapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pemats 3amaun Ha KireTyaToi Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTH YUCIIOBBIC U OYKBEHHBIC 3HAUYCHUS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU [IBYX
MapaJJIeTbHBIX MPAMBIX CEKYIIeH. PemaTe mpakTuueckre 3a1a4yd Ha HaXO0XKIACHUE
YIJIOB.

Brnagere MOHSATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPIICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

dopMyIupoBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JAUaMeTpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU
pELICHUY 3a1a4.

Brnagete moHSATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaThCcs pakTramMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAVMHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaere noHsATHEM KacaTeNbHOW K OKPY>KHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIEHINKYJISIPHOCTHA KacaTeJIbHOM U paJuyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU F€OMETPUIECKUMH HEPABEHCTBAMM, TOHUMATD
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce oOOydaroIIMHCA MOJIYYUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHJIBl YETBHIPEXYTOJIBHUKOB, HMX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHATH CBOMCTBA TOUKHM NEPECEUEHMs MEAUaH TPeyroybHHKa (LEHTpa
Macc) B pEIICHUN 3ajay.

Biazets moHsATHEM CpeqHEN JIMHUM TPEYTOJIBHUKA U TPANIEUH, IPUMEHSATD UX
CBOMCTBA IPU PELUICHUU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOW O IPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATb HUX I pPEIICHUA
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi Iludaropa mng penmieHUsT TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JEJaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIMHBI.

Brnanerp NOHATMAMM CHMHYyCa, KOCHMHYCA M TaHI€HCAa OCTpPOro yIJia
MPSAMOYTOJIBHOTO TPEYrojbHUKa. [10J630BaThCSl STUMM MOHATHIMU I PEIICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IprMEHATh MOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSAMM BIHCAHHOTO M LEHTPAJIBbHOIO YIJIa, HWCIHOJIb30BAThH
TEOpPEMBI O BIIMCAHHBIX yTJaX, yIrjlax MeXay XopAaMmH (CEeKYIUMU) U yIiie MEeXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHNUN 3a7a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUSA HA NMPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXxoauTh (¢ MOMOIIBIO KATBKYJIATOPA) JTHUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOXKJICHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHuN TeOMETPUYECKUX 3a/1au.

BnaneTts noHsTHSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI M HAaXOJIWUTh YIUIbI y MNOA00HBIX ¢uryp. [IpumeHsTs
CBOMCTBa MOJO0MS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJUTH MPHUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPIUHAT Ha IJIOCKOCTH, IPUMEHSTh €0 B PELICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets MNOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJUaHHON MEpHI yTila, YMETh BBIYUCIATH IUIOIIA b
KpyTa U ero yacteil. [I[puMeHsITh NoJyYeHHbIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHsATh MONydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA0OUS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomerpuueckue GUTYPHI U
1 I/If cBoiictBa. M3me ele/Ie reOMS; I/I}‘/IIE))CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubnuoreka [{OK
2 T 22 1
PEyroARHIIH https://m.edsoo.ru/7f415e2e
3 [TapannensHbie NpsiMbIE, CyMMa YTJI0B 14 1 bubnnorexa [JOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmuoreka [IOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
bubmnoreka IIOK
5 I1 i 4 1
OBTOpCHIE, 000DUICHHE SHaNMi] https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/mn P Konrpouabusie IIpakTHueckue (pp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
N bubnuorexa [JOK
1 4 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 [IPOIIOPIIMOHAIBHBIX OTPE3KaX, MOJ00HEIE 15 1 bubnmorexa LOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
[1nomans. Haxoxaenue miomanei
3 Tpe III;IOJfI)HI/IKOB u f/[HOI‘O FOJE;IHHLIX ¢bur 14 1 bubmmorexa [JOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX GuUryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTH. BricanHsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
. bubnuotexa [JOK
6 ToTopenue, 06o0menne snannit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CRTOPEI https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
4 9 1
JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH https://m.edsoo.ru/7fA1a12¢
[IpaBuibHBIE MHOTOYTOJNBHUKH. [[1Ha
5 0119 YKHOCTH U TLIIO ya b Kpyra 8 8 bubmorexa LOK
by AT EPYTE: https://m.edsoo.ru/7f41a12¢
Brruncnenue minomaaei
bubmmoreka IIOK
6 6
JIBIDKCHAS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, 7 5 bubmuorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble IpeAMETHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 ['eomerpus
Pacrnio3HaBaTh M3yueHHBIE TEOMETPUUYECKHIE (PUTYPBHI, OTIPENENATh UX
B3aMMHOE pacloJIOKEHUe, M300paxkaTb reoMeTpuYecKue (urypsl,
6.1 BBIINOJHATh YEPTEKU IO YCIOBUIO 3a1aud. M3MepsATh JnHElHbIE U
YIJIOBBIE BEJIUYMHBI. Pemiare 3a1aun Ha BBIYMUCIICHUE IJIMH OTPE3KOB
Y BEJIMYUH YTJIOB
Jenate rpy0yro OLEHKY JUHEHHBIX U YIJIOBBIX BEJINYMH IIPEIMETOB B
6.2 pearbHOM JKU3HHM, Ppa3MepoB MPHUPOJIHBIX 00BbEKTOB. Pasznuuarth
pasMepsl ITHX 00BEKTOB IO MOPSIKY BETHUUHBI
6.3 Ctpouth 4epTeXH K FTeOMETPUUECKUM 3a/1adam
[Tonb30BaTbCs IpU3HaKaMu paBeHCTBa TPEYTroJbHUKOB,
6.4 UCMONb30BaTh  MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYroJbHUKOB IIPU PEILIEHUU 3a7a4
65 IIpoBOoAMTH  JIOTHYECKHME  PACCYXKIEHUS C  HCIOJIb30BAHHEM
' FEOMETPUUECKUX TEOPEM
[Tonb30BaTbCs pU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEIEHHON K TMIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1a4
OnpenensaTh napajjieIbHOCTh MPSAMBIX C TOMOIIBIO YTJIOB, KOTOPhIE
6.7 o0pasyeT ¢ HUMH cekyias. OnpeaensiTh NapauieIbHOCTh MPSIMBIX C
' MMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM JI0 TOUEK
JIpYyrou npsmMou
6.8 Pemrate 3a1aun Ha KieT4aToi Oymare
[TpoBOIUTH BBIYMCICHUS U HAXOIUTh YHUCIOBBbIE M OyKBEHHBIC
6.9 3HAYEHHUs] YIJIOB B TE€OMETPUYECKHX 3aJadyax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB,




6.10

6.11

6.12

6.13

00pa30BaHHBIX MpPH NEPECeUeHHH JIBYX MapaUICIbHBIX MPAMBIX

CCKYHlefI. Pemrats IMMPAKTUYCCKUC 3a1a41 Ha HAXOXKACHUEC YI'JIOB

Bnanerp 1OHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpeAeNATh OUCCEKTPUCY YIVIa U CEPEAUHHBIA NEPIEHIUKYIAp K

OTPE3KY KaK rcOMETPUICCKUEC MECTA TOUCK

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTU M Kpyra, XOpAbl H
JIMAMETpPa OKPY>KHOCTH, IIOJb30BaTbCS MX CBOWCTBAaMHU. Y METh

IIPUMCEHATH OTU CBOMCTBa IIpU pCUICHUH 3aaa4

Bnagers NOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJbHHMKA OKPY)KHOCTH,
yMeTh HaxoauTh €€ neHTp. [lomp3oBarbes (akTamMu O TOM, YTO
OUCCEKTPUCHI YITIOB TPEYTOJIbHUKA MEPECEKAIOTCA B OJTHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OAHON TOUYKE

Biagere moHsATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BAThCS

TeopeMoﬁ 0 TNCPHCHAUKYIAPHOCTU KacaTeJIbHOM M paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUA

6.14

6.15

8 KVIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

ITons30oBaThCs HpOCTCfIHII/IMH TCOMCTPUICCKUMHU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUAPKYJIS U JINHEUKU

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BUbI '—IeTBIpéX}/FOJ'IBHI/IKOB, HUX 5JICMCHTHI,
IIOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1

HpI/IMeHHTL CBOIMCTBA TOYKH nepeceucHuss MCuaH TPCYroJbHUKaA

(eHTpa Macc) B peIICHUH 3aa9

6.3

Bnagers moHsATHEM CpelHEH JIMHHUM TpPEYTroJbHMKAa W Tpameluy,
IIPUMEHATh MX CBOWCTBA INPHU PEUICHUU T'€OMETPUUYECKHX 3a/1ad.
ITonb3oBatbes Teopemoit Pasieca U TEOPEMOU O IMPONOPLIMOHATIBHBIX

OTpE3Kax, MIPUMEHATH UX JJIA PCHICHUA IPAKTHYCCKUX 3ada4




6.4

6.5

[IpuMeHATh TNpHU3HAKK TOAOOUS TPEYTOJBHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3aa4

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoOMeTpUYECKUX U
npakTuueckux 3anad. CTpouTb MaTeMaTUYeCKyld MOJelIb B
MPAKTUYECKHX 3a7a4aX, CAaMOCTOSITENILHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYOIINEC NJIMHBI

6.6

Bnagers moHATHSIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
IpAMOYI'OJIBHOTO TPCYIOJIbHHKA. Ilonp30BaThbCA PTHMH MOHATHIMH

AJId pCHICHU A IMMPAKTUYCCKUX 3ada4q

6.7

6.8

6.9

Boraucnare (pa3nuyHbIME crioco0amMu) IUIOIAAb TPEYTOJNbHUKA H
IUIOIAJAM MHOTOYTOJIbHBIX (Uryp (mojb3ysch, e HEO0OXOIUMO,
KaJIbKYJISATOpOM). [IpMeHsTh noayUyeHHbIE YMEHHS B IPAKTUYECKUX

3aJadax

Bnagerp NOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  YIJa,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIIax MEXKIY XOpAaMHu
(CeKymMMH) U yriie MEXIy KacaTeJIbHOW M XOpJ0H MpHU perieHUuH

reOMCTPHUUICCKUX 3a/lav

Bnagerp mNOHATHEM OMNHMCAHHOTO ‘{eTBIpéXYFOJIBHI/IKa, MMPpUMCHATDH

CBOMCTBA OIMCAHHOTO T-I€:TI:;IpéX}/1"OJ'II)HI/IKa IIpH pCHICHUY 3aJ1a4

6.10

[IpuMeHATh MOJYYEHHbIE 3HAaHHUS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C TPUMEHEHHEM MOJ00MUS U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOI[I/IMO, KaJ'ILKy.]'IHTOPOM)

9 KJIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeIbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUrOHOMETpUUYECKHE QYHKIIUN OCTPBIX YIJI0B, HAXOAUTH C UX
[IOMOILBIO PA3JIMYHBIE JJIEMEHTBI IPSAMOYTOJIBHOIO TPEYrOJIbHUKA

(«pemieHne MPSAMOYTONBHBIX TPEYroJbHUKOBY). Haxoaute (c




IIOMOIIBIO KaJ'IBKyJISITOpa) JJIUHBL W YIUIBL  OJIA HETAOIUYHBIX

3HAa4YECHUHU

6.2

6.3

6.4

6.5

ITonb3oBarbcs dbopmytamMu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXO0XKJICHUSI COOTHOLLIEHUI

MCXKAY TPUTOHOMECTPUICCKHUMU BCIMYNHAMU

Hcnonb3oBath TEOpeMbl CMHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEUICHHE TPEYTrOJIbHUKOBY ),

IIPUMCEHATH UX IIPU PCIICHHUHN I'COMETPHUICCKUX 3ada4

Bnagers moHsATHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
arIeMeHTOB MoA00OHBIX (uryp. Ilonb3oBaTbes cBoiicTBamMu moao0us
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIIATE JUIMHBI H HAXOUTH YTJIBI Y
no00HBIX Guryp. [IpuMeHsATH CBOHCTBA TOIOOMS B MPAKTUICCKUX
3aJayax. YMeTb MPUBOAUTHL MPUMEPHl MOJOOHBIX GuUryp B

OKpYKarouieM MUpe

[Tonb30BaThcsi TEOpeMaMu O MPOM3BEICHUM OTPE3KOB XOpA, O

MMPOU3BCACHUHN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMH, IOHMWMAThb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(bI/ISI/I‘ICCI(I/Iﬁ CMBICJI, MIPUMCHATH UX B PCHICHUU TCOMECTPHUYICCKUX U
(I)I/ISI/I‘ICCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC MPOU3BECACHNUE BCKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAUHAT Ha IMJIOCKOCTH, IIPUMCHATDH €0 B

PECIICHUN TCOMETPUUCCKHUX U MTPAKTUYCCKUX 3a1a4d

Bnagerp MOHATHUSAMM NIPAaBWIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI
OKPYXHOCTH, JJIMHBI JYTM OKPYXHOCTH M paJUaHHOW MEpbI YIJIA,
YMETh BBIUUCISATH IUIOMAAL Kpyra U ero dvacred. [IpumeHsTs

MOJIYUYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

6.9

Haxoauth ocu WM LEHTPHl CUMMETpUHM (Uryp, TPUMEHSTH

JABUXXCHUA ITJIOCKOCTH B HpOCTGﬁIHPIX cirydasx

6.10

[IpruMeHsATh TOJNIyYEHHBIE 3HAHHUS HA I[PAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIENU IS 3a7a4 PeaIbHOM JKU3HU U TPOBOJUTH

COOTBETCTBYIOIIMEC BBIYUCICHUA C TIPHUMCHCHUCM HOHO6I/I$I nu




TPUTOHOMETPUUYECKUX (QYHKUUH (HOJB3ysiCh, TA€ HEOOXOIUMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eomerpus
Hauanbnbie nonstust reometpun. Touka, npsimas, OTpe30K, JIyd. YToJi. Bubl
6.1 yriioB. BeprukanbHble U cMexHbIEe yribl. buccexkrpuca yria. Jlomanas,
MHOTOYyroJibHUK. [lapamiensHOCTh U NepreHIUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunble  Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHUH.
' [TpriMepbl CUMMETPUU B OKPYXKAIOLIEM MUPE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJS U JIMHEUKU. TpeyroibHUK.
' Bricota, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W  PaBHOCTOPOHHUN TpeyroibHUKU. HepaBeHCTBO
' TpPEYrojbHUKa
65 CBoiicTBa ¥ TMpU3HAKU PaBHOOEOPEHHOro TpeyroiabHuka. [Ipu3naku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKK HapauledpHbIX mpsmbix. Cymma  yrjios
' TpEeyroibHUKA. BHENIHNE yIIibl TpeyrojJbHUKA
[TpsimoyronbHbI  TpeyroiabHUK. (CBONHCTBO MENHMAaHbI MPSAMOYTOJIBHOTO
6.7 TpeyrojbHUKa, TMpOBeNEHHOM K runorteHyse. IIpusHakm paBeHcTBa
' MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYTONBHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OofblleM yrie u Oojblleld CTOpoHE
TpeyrojbHuKa. [leprneHaAuKysp U HaKJIOHHAS
6.9 I'eomerpuueckoe wmecTo TOYeK. buHccekTpuca yriia W CepeIWHHBIN
' NEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
OKpyXHOCTb W KpyIr, XOpJa W JAMaMeTp, HX CBoWcTBa. B3anMmHoe
6.10 pacrojoXKeHUe OKpYKHOCTH U mnpsmoil. KacarenbHas u cekymas K
OKPYXHOCTHU
611 OKpy’XKHOCTb, BIHCaHHAs B yrojl. BrnucanHas v onucaHHas OKPYXHOCTH
' TPEYroJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero Ipu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaZpaT, UX MIPU3HAKHU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpameuus, €€ CBOHCTBA U  INPHU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Meron yasoenus meauansl. LlenTpanbHas cummerpus. Teopema daineca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

. [Tomobue TpeyronbHUKOB, Koddduiment mnomodbus. IlpusHaku mnogoOus
' TpeyroJbHUKOB. [IpuMeHenne noqo0us Py pelieHNH IPAKTUIECKUX 3a/1a4

6.7 @opmyapl U1 IUIOLIAAM TPEyrojbHHUKA, IapaienorpaMma, pomba u
' Tpaneuuu

6.8 CpoiictBa muromaaelr reomerpudeckux ¢uryp. OTHOIIEHHE TIIIOMIAIeH
' noJI00HBIX puUryp

6.9 Brruncnenue miomaaei TpeyroabHIKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peuieHuu
' IIPaKTUYECKHX 3a7a4

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJIa IMPSIMOYTOJIBHOIO TPEYIOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. |pPUrOHOMETPUYECKHE
¢byskuun yrios B 30°, 45° u 60°

6.12 BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeJbHOW M XOpIOH.
' VYTibl MeXAY XOpJlaMu U CEKYLTUMU

6.13 BrnvicanHbIE U ONMCAHHBIE YETHIPEXYTOIBHUKHI

6.14 B3aumHOe pacnosnokeHue AByX OKpykKHOcTeil. KacaHue OKpy’>KHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYXHOCTSAM




9 KITIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrexc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAecTBO. DOPMYJIBI IPUBEICHHS
Pemenue TpeyrosnpHuKoB. Teopema KOCUHYCOB U TeopeMa CUHYcoB. Pemenue
6.2 IIPAKTUYECKUX 3a7a4 C MCIOJb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMbI
CHUHYCOB
6.3 [IpeobpaszoBanue momodus. [1om00me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o mpou3BeIeHUU OTPE3KOB XOP, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
' CEeKYLIHNX, TeOpeMa O KBaJipaTe KacaTeabHON
Bekrop, amuHa  (MOAyNb) — BEKTOpa,  COHANpABJICHHBIE  BEKTOPHI,
65 MIPOTUBOIOJOKHO HAlpaBICHHbIE BEKTOPbHI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONepalluy HaJ BeKTopaMu. Pa3inoxeHne BeKkTopa 1o 1ByM
HEKOJUJIMHEAPHbIM BEKTOpaM
66 Koopaunats! Bektopa. CkaisipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XXJEHMS JUIMH U yTJIOB
JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS NMPSAMOU U OKPYKHOCTH B
6.7 KOOp/AMHATaXx, epeceueHue OKPY>KHOCTEH U IpsAMBIX. MeTO1 KOOpIMHAT U €r0
MIpUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHocTU. I'pasycHast U paauaHHas Mepa yrJia, BBIUUCICHHUE JUIMH
' YT OKPYKHOCTEH
6.10 [Inomanp kpyra, ceKTopa, CerMmeHTa
611 JIBIDKEHHs] TJIOCKOCTH M BHYTPEHHHME CHMMETpUU GUryp (d1eMeHTapHbIe
' npencrasienus). [lapamnensusiif nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaAMMbl OCHOBHOI'0
o01ero oopazosanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUAMM: MHOXKECTBO, IOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh ITOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJICTaBlICHHE
MHOXECTB JUIsl OIUCAHUS PEaJbHBIX NPOLECCOB U SIBICHUM, IpU

peUICHUHU 3a4a4 U3 APYIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUSA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh MOHATHAMH: HaTypaJbHOE YHCIIO, MIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HaTypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJIb YMCia, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHE BBINOJIHATH JCHCTBUSL € UWCIAaMM, CpPaBHUBAaTh W
YHOpSAJAOYUBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMON, OKPYIJIATH YHWCIA; YMEHHUE JeNlaTh NPUKUIKY U OLIEHKY

pe3yjibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHUSMU: CTEIIEHDb C LEJNBIM MTOKAa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJIEH, alredpandecKas
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalibHOW CTEHCHH
OOJbIIIe €AWMHUIBI, YMEHHE BBITIOJHATH PAcu€Thl MO (QopMyam,
npeoOpa3oBaHus LENbIX, JIPOOHO-PAIMOHANBHBIX BBIPAXKEHUN W
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCI€ C HUCHOIb30BaHWEM (HOpPMYNT Pa3HOCTH KBAJApPaTOB H

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUsS! pelIeHUi

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3aa4 U3 APYTUX yU4eOHBIX MPEIMETOB U peaibHON KU3HU; YMEHHE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
oO0I11ero wieHa MpU PELIeHUH 3a7ay, B TOM YUCIE 3aJad U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JONIM M 4YacTW, JBHWKEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyrOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHAMH: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJdl MEXIy NpsSIMBIMH, TEPICHAUKYJISIpP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ momobue  ¢uryp, napajjiebHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (QOPMYJbl NEpUMETpPa U  IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIAAN Kpyra, ooObema
IPSIMOYTOJIBHOTO MapajuIeNeNnIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Ilucaropa, TpUroHOMETpHUUECKHE COOTHOLIEHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIBHOMY OITMCAaHHIO

13

14

YMeHne omnepupoBaTh MOHATHUSAMHU: HIPSAMOYIOJIbHAs — CHCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,
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HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMaIIHIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha JIuarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUYUBBIC BEIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJ]a4d METOJOM OPraHM30BAaHHOIO Iepedopa M € HCIOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBLIX SABJICHHAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOH AJid PCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHLI MATEMATHYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATH MPOABJIICHUC 3aKOHOB MATEMATUKHU
B HCKYCCTBC, OIIMCBIBATHL OTACIIBHBIC BBIAAOIHUECA PE3YJIbTATHI,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHUKU KAK HAYKH, IIPUBOJAUTH
IMPUMCEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA

1 Yucna u BBIYUCIEHUS

1.1 Hatypanbnbie u nenbie uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCe

1o OOBIKHOBEHHBIE W JECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIC
' NepUOANYECKHE TPOooH

13 Pammonaneheie ymcna. ApuMeTHYECKHE ONepalld C paloOHAIBHBIMU
' qHUCIaMU

14 JleiicTBuTenpHbIe Yucia. ApuU(METHUYECCKHE ONEepaluu C JIEHCTBUTCILHBIMH
' qHUCIaMU

Ls [TpubnmKEHHBIE BBIYMCICHHS, TPABWIA OKPYIJICHHS, NPUKHAIKA W OLEHKA
' pe3yJibTaTa BEIYMCIECHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 BykBeHHBIE BBIpaXKEHUS (BBIPAKEHHS C IEPEMEHHBIMHU)

55 Crenenp ¢ menbiM mokazateneM. CTeneHb ¢ paliOHAIBHBIM TIOKA3aTeNeM.
. CaoiicTBa cTenEHN

2.3 MHoro4wIeHbI

2.4 Anrebpanueckas 1poob

”E ApudpmeTnueckuii  KOpeHb  HaTypaJbHOM  ctemeHu.  JlelicTBus ¢
' apru(MeTHYECKUMH KOPHIMHU HaTypaibHOH cTeNeHn
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenmsie n npoOHO-panMoHATBHBIE ypaBHeHHA. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUU

32 Llenbie u npoOHO-panOHAIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 33124
4 YucnoBble NOCIEI0BATEIBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHMS ITOCIIE0BATEILHOCTEMN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHkUsa, crnocodsl 3amanus  GyHkuuu. ['paduk  dyHkuuu. OOIacTh
OTIpesieNIeHus] U MHOXeCTBO 3HaueHul ¢pynkuuu. Hynu Gyukiun. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBb! (yHKIMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (YHKIMU Ha
IIPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOroyroasHUKA
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BekTopsI Ha TIOCKOCTH
8 BeposiITHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'padur




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1. Marematuka. ['eomerpus: 7-9-¢ kinacchl: 0a30BBIN YPOBEHB: YUCOHUK, 7-9
kiaccel/ Atanacsas JI.C., byty3oB B.®., Kagomues C.b. u npyrue,
AxnuonepHoe odmectBo «M3narensctBo «lIpocBerienue»

2.I'eometpust, 7-9 xknaccel/ Atanacsin JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkuuonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.I'eomeTpusi. Metoaunueckue pexomenaanuu. 7 kinacc. JI.C.AtanacsH.
2.I'eomerpus. Meroauueckue pekomenaanuu. 8 knacc. JI.C.AtanacsH.
3.I'eomerpusa. Mertoanueckue pekomernaamuu. 9 kiacc. JI.C.AtanacsH.
4.IToypounsie pa3pabotku 1o reometpuu 7 kiaaccH.®D.I"aBpuiosa.
5.Iloypounslie pa3zpadboTku no reomerpuu 8 kinaccH.d.["aBpuiosa.

6.Iloypounsie pa3paboTku o reomerpuu 9 kinaccH.d.I"aBpumosa.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1https://resh.edu.ru/Poccutickast 3IeKTpOHHAs IIIKOJIA

2. https://media.prosv.ru/Memuateka «IIpocserieHue»

3. www.school-collection.edu.ru/ Enqunas xomiexmus mudpoBbIx
00pa30BaTEeIbHBIX PECYPCOB
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