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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH I1IeNIbI0 00€CIeUUTh U3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3AKIIIOUECHHMs, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii nenpt0 H3ydeHUsT T'E€OMETPHUU SIBIIIETCS HCIIOIB30BaHHE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TUIOLIAb 3€MEIBHOIO YYaCTKA, paCCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUHCsS YYHUTCS CTPOUTH
MaT€MaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh ONPEACICHUS T€OMETPUUYECKUX puryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYyebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bekrops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

Ha uzydenue yue6Horo Kypca «I'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKXAHUME OBYUYEHUA

7 KIIACC



HavanpHble noHsTusa reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BeprukanbHble H CMeEXHBbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTr'OYroyibHUK. [lapaninenpbHOCTh U IEPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
Bricora, Mennana, OucceKkTpurca, UX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U NIPU3HAKU NApaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Breninue yrisl TpeyrojbHUKA.

[IpssmMoyrosibHBIN  TpeyroinbHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopJa H JHaMETp, HUX CBOMcTBAa. B3anmnHoe
PacCIIOJIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku 1 cBoMcTBa. YacTHeie
Cllyyau MapajjiesorpaMMoB (NMPSMOYTOJILHUK, poMO, KBajpar), UX MPU3HAKH U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamelnus, €€ CBOWCTBA M TMPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue MMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Togobue TtpeyronbHUKOB, KodpduiueHnt mnomodus. I[lpuzHaku momoous
TpeyrojabHUKOB. [IpumeHeHue mogo0ust Mpu pelIeHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa momaaei reomerpudeckux ¢uryp. D@opMynbl s TUIOMIAAH
TpPEyroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
oA0OHBIX GUTYP.

Brruncnenne miomanend TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
Oymare.



Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
NPaKTUYECKUX 3a/]a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTPOrO yIJIa MPSAMOYTOJIBHOIO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKHe (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylIIMMHU. BrnmcaHHele W OINKCaHHBIE
4eThIpEXYroJbHUKUA. B3aumHOe pacnosokeHue AByX OKpyxkHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyroibHHKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pas3nokeHue BEeKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE NPOU3BEIECHHE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUEHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIMHAT U €ro
IIPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJBHHUKM. JlnuHa okpyxkHOCTH. ['pamycHas w
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH Iyr okpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.

IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThbl OCBOSHHUS MPOTrpaMMbl  y4eOHOTO Kypca
«"eomeTpus» XapaKTepU3yOTCS:



1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpaKIaHWHA U peaTH3alii €ro
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYK/IEHNIO 3THUECKUX MTPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEMHON NpodecCHOHaTbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00ILIECTBEHHBIX TIOTPEOHOCTEI;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUMEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUS W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKHd U MAaTeMAaTHUYECKOW KyJIbTypOoW Kak CpPeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSTEIbHOCTH;

6) ¢usnueckoe BocnmuTaHMe, (popMHMpPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUME 3HAHUA B HMHTEPECaxX CBOETO
3I0pPOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (3I0pPOBOE  MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTBHIO HaBblKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalUel Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUU U PELICHUS 3a1ad
B 00JacTh COXPAaHHOCTH OKpYXaloulell cpenapl, IJIaHUPOBAHHS IOCTYNKOB U



OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpenbl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHICCKUX MPOOJIeM U IyTeH UX PEIICHHUS,

8) ajanranus K U3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO IE€SATEIBHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WEH, TIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pELICHUs] U JEUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBISBISITh U XapaKTEPU30BaTh CYUIECTBEHHbBIE MPU3HAKH MATEMATHUYECKHX
OOBEKTOB, TMOHSATUN, OTHOIIEHUH MEXAy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENCHUs]  TOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBIM  NpHU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHWST U CpaBHEHUS, KPUTEpUU
MPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3oOBbIBATh  CYXKIACHMS:
yTBEpAUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE U OOIIUE,
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHUSX,
npemiaraTb KpUTEPUN JUIsl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUYMI;

e JeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUU;

e pa3dbuparh JOKA3ATEIbCTBA MATEMATUYECKUX YTBEPXKIACHUHU (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOATEIBLHO HECIIOXKHbBIE JOKa3aTeabCTBa
MaTeMaTHYeCKUX (aKkTOB, BBICTPAUBATH APTyYMEHTALMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;



BbIOHMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUMAHTOB pELICHUS, BbIOMpaTh HauOoJiee NOAXOMAIUNA C Y4YETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eHCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKMM HMHCTPYMEHT I1O3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIAHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI U BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOJAEHUS, HCCIIEOBAHMSI, OLEHUBATh JTOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIIAITH HEJIOCTATOYHOCTh M W30BITOYHOCTH WHGOpPMAINK, JIaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBEIOWPATh, AHAJIM3UPOBATH, CHUCTEMATH3WPOBATH W HHTEPIPETHPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpaTh GOpMy TpeACTaBICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMHd, JauarpaMmaMy, HWHOW TrpaduKold M UX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMKA IO KPUTEPHSAM, NPEII0KESHHBIM
yauTeNIeM WiIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (HOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMHU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTAaX, /1aBAaTh MOSICHEHUS MO XOAYy pPEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJyYEHHBIN pPE3yIbTaT;

B X07ie 00CYXJIeHHUs 3a]]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMON TEMBI,
poOJIeMBbI, perraeMoil 3a7auu, BHICKA3bIBAaTh UJCH, HAIICIICHHBIE HA TTOWCK
pPELIEHUs], COIMOCTABIATh CBOM CYXKICHHS C CYXICHUSMH JPYTHX
YYaCTHUKOB AHAJIOra, OOHApYKMBaTh pa3jiu4yve U CXOJICTBO MO3UIIMMA, B
KOPPEKTHOH opme GpopMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
MPECTABIATD pe3yJIbTaThI peLIeHUs 3a7a4H, 3KCIIEPUMEHTA,
WCCJICIOBAHUSI, IPOEKTA, CAMOCTOSATEILHO BEIOMPATh (hOpMAT BHICTYILICHUS
C YYETOM 3aja4 MPE3eHTALMHU U OCOOCHHOCTEN ayJIUTOPUH;

MIOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYalbHON
palboTHI pU pelIeHUuN Y4eOHbIX MaTEMaTHUECKHX 3a]1a4;



e TPUHUMATH I€Jh COBMECTHOM MESITEIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, pacmupencisTh BUIbI pPabOT, JOTOBAPUBATHCA,
00CYXXZIaTh TMPOIECC U pe3yibTaT PaboThl, 0000MATh MHEHHS HECKOJIBKHUX
JIIOJICH;

e YyYacTBOBAaTh B TPYNNOBBIX (opmax paboTel (0OCYXAeHUA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BBITIOJHATH CBOIO YaCcTh PaOOTHI
U KOOPIAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OILICHWBAaTh KAauyeCTBO CBOEr0 BKJaga B OONIMI MPOMYKT O KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

e CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJTOPUTM pEIICHUs 3aiadd (UiId €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTUPOBATh
BapHaHThI pELICHUH ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJIAJAETh COCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLIEcCca U pe3yibTaTa
pelIeHuss MaTeMaTUYECKOH 3a1a4H;

e NPEIBUAETHh TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHNUH 3a/1a4H,
BHOCUTbh KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHHBATh COOTBETCTBHE PE3YyJIbTATA NEITENBHOCTH MOCTABIEHHOM LEIU U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIelu,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 kJjacce OOYYalOIIMICS TMOJIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4deHHBIE TE€OMETpPUYECKHE (UTYpBI, OMpPEnensTh UuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETpUUYECKHe (UTYpBI, BBITOITHATH
YEpTEXkKU IO YCIOBUIO 3adauu. M3mepsATh JMHEWHBIE U YIJIOBBIE BEJIMYMHBI.
PemaTe 3aa4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OILICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Paznmuarh pasmepsl 3THX
O0OBEKTOB IO TOPSIKY BETUIUHBI.

CTpouTh 4epTekKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKN ¥ CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHHUKOB MIPHU PEIICHUN 3a]1a4.



[IpOBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TIE€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJHWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, B PELIEHUN T€OMETPUUYECKUX 3aa4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTe napauieIbHOCTh MPSIMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM IO TOYEK APYTOM MPSIMOU.

Pemate 3a/1auun Ha KjeT4aTol Oymare.

[IpoBOIUTH BBIUMUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHHUS
VIJIOB B TEOMETPUUYECKHUX 33Ja4ax C HCIOJb30BAHHMEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOT'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNH [BYX IIapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpaxkTtuueckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

Brnagete NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CEPEMHHBINA MEPICHANKYIISIP K OTPE3KY KaK reOMETPUUYECKUE
MeCTa TOYEK.

@opMynMpPOBaTh ONPEAECICHUS OKPYKHOCTHU M Kpyra, XOpAbl U JHaMETpa
OKPYKHOCTH, IIOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaad.

Brnagete moHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonbp3oBaThcs pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O
MEPIECHANKYJISIPHOCTH KacaTeJIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA NPOCTEUIIMMU I'€OMETPUYECKUMHU HEPABEHCTBAMM, ITOHUMATh
UX ITPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHUS C MOMOUIBIO LIUPKYJIS U
JINHEUKH.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMiiCs TMOJTYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTe OCHOBHBIE BHJIBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1au.

[IpuMeHAThL CBOMCTBA TOYKHM TEPECEUCHHUS MEIWaH TPEyrojbHUKa (IIEHTpa
Macc) B pEILICHUH 3a]1a4.

Brnaaere noHATHEM CpeAHEW JUHUM TPEYTrOJIbHUKA U Tpareluu, TPUMEHSTh
VWX CBOMCTBA NPH PEUNICHUM T€OMETPUUYECKUX 3anad. llomp3oBarbCcs Teopemon
Qdaneca 1 TEOPEMOI O MPOMOPIUUOHATBHBIX OTPE3KAX, IPUMEHATh UX JJI PEILICHUS
MPAKTUYECKUX 33/1a4.



[TpumeHsTh MpU3HAKK MOJ00US TPEYTOIHLHUKOB B PEIICHUH TE€OMETPUIECCKUX
3a1ay.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUss TEOMETPUUYECKUX U
npakTH4yeckux 3anad. CTpoOUTh MaTEMAaTUYECKYH0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENIbHO JE€NaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerb NOHATUAMM CHHYyCa, KOCHMHYyca M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TPEeyroiabHUKa. [10J1b30BaThCsl STUMM MOHATUSIMU JJISI PEIICHUS
MPAKTUYECKUX 33/1a4.

BoruucisaTs (pa3audHbIMU CIOCOOAMM) TUIOMIAAb TPEYTOJbHUKA U TUIOLIAAH
MHOTOYTOJNBHBIX  GuUryp (MOAb3ysiCh, TI€ HEOOXOJUMO, KaJIbKYJISATOPOM).
[IpuMEHSTh MOTyYEeHHbIC YMEHUSI B TPAKTUUECKUX 3aj/1auax.

Brnanerb NOHATHUSAMHM BIHUCAHHOTO W IEHTPAJBHOIO YIJia, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriaX MEXIy XOpJaMH (CEKYIIUMH) U YTIIe MEXIY
KacaTeJIbHON U XOPJ0il PH PEIICHUH T€OMETPUUECKUX 3a]1ay.

Branerh MoHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSITh CBOICTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUU 3a7a4.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUYECKHE
MOJENH U1l 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, TJ€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHuy oOyueHuss B 9 kJiacce OOyYarolmIMiiCsi TMOJIYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPpUUECKHE (YHKIIMM OCTPHIX YIJOB, HAXOIUTh C UX
MOMOIIIBIO PA3JIMYHBIE DJIEMEHTHI TMPSIMOYTOJBHOTO TPEYroJbHUKA («penieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISATOPA) JJTUHBI
U yTJIbI 1J1 HETAOJIMYHBIX 3HAYCHUM.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI K OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM IS HAXOXJIECHUS COOTHOIIEHUNA MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJISI HAXOXKCHUS Pa3InYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHne TPEYroJbHUKOBY»), MPUMEHITh HX MpHU
pEelIEHNH T€OMETPUYECKHX 3aay.

Brnanets moHsTHSMH — mpeoOpa3oBaHHMS — TOMOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonb30BaThCs CBOMCTBAMH MO100MS MPOU3BOIHHBIX
buryp, ymeTh BBIYUCIATH JUIMHBI W HaXOJWTh YIVIBI y TOJAOOHBIX (QUTYP.
[IpuMeHSATH, CBOMCTBA MOJOOMS B MPAKTHYCCKHX 3aadax. YMETh IPUBOIUTH
IPUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O NPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.



[Tonb30BaThcs BEKTOpamMH, MOHUMATh MX T€OMETPHUUECKUNA W (DU3HUECKUI
CMBICJI, MPUMEHSITh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IprMEHATH CKAISIPHOE MPOU3BEAECHNUE BEKTOPOB ISl HAXOXKIAEHUS IUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPHUMEHSTh €TI0 B
pELIEHUU TEOMETPUUECKUX U ITPAKTHYECKUX 3a1a4.

Biagere NOHATHAMU NPaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacrteil. [IpuMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxogute ocu (Miu LEHTpBI) CUMMETpUM (UTYp, NPUMEHATH JABM)KECHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJENH U1 33144 PEATBHOW KU3HU U NMPOBOJUTH COOTBETCTBYIOIIHNE BHIYUCICHUS
C NPUMEHEHHEM I0J00MS U TPUTOHOMETPUUECKUX (PYHKIMH (IOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kox

NpOBePsIEMOr0
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6

6.1

I'eomerpus

Pacrnio3HaBaTh M3y4yeHHblE reOMeTpUYEecKHe (DUTYpPbI, ONPEACTATh MX
B3alMHOE pAaCIOJIOKEHHE, H300pakaTb TIeoMeTpuyeckue QuUrypsl,
BBITOJHATh YEPTEXKH IO YCIOBUIO 3ahaud. M3MepsaTh JMHEWHBIE U
YTJIOBBIC BCIIMYMUHBL. Pematsn 3a1a41 Ha BBIYMCICHUC JJIMH OTPE3KOB U
BEJIMYMH YTJIOB

6.2

6.3

Jenate rpy0Oyt0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B
pearbHOM KU3HHM, pa3MepoB MPUPOJHBIX OOBEKTOB. Paznuuarh
pa3Mepbl ITUX 0O0BEKTOB M0 MOPSAKY BETUUUHBI

CtpouTh 4epTeKH K FT€OMETPUUECKHUM 3a/1a4am

6.4

6.5

6.6

ITonb30BaTbcs MpU3HAKAMH PABEHCTBA TPEYIOJbHHUKOB, MCIIOJIB30BaTh
NPU3HAKU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELICHUN
3a1a4

IIpoBoaUTE  JIOTMYECKHE  PACCY)KIEHHS  C  HMCIOJIb30BAaHUEM
T€OMETPUUYECKUX TEOPEM

ITonb3oBatbes IIpU3HAKAMU paBeHCTBA MIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEJMAHbI, NPOBEAEHHON K THIIOTEHY3€
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4

6.7

Ornpenenars MapajuieaIbHOCTh MPSMBIX C IOMOIIBI YIJIOB, KOTOPBIE
oOpa3zyeT ¢ HUMHU cekymias. OnpenensTs NapaeNbHOCTh MPSMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JIpYrou npsMou

6.8

6.9

Pemrate 3a1aun Ha kieT4aToi Oymare

[TpoBOIUTH BBIUUCIEHUS W HAaXOAWTh YHUCIOBbIE U OyKBEHHBIE
3HAQUYEHMsI YIJIOB B TEOMETPUYECKMX 33JadyaX C HCIOJIb30BaHUEM
CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOI'OYI'OJBHHUKOB, CBOWCTB YIJIOB,
0o0pa30BaHHBIX IIPU TEPECEUEHHU JIBYX MapaJlIeNbHBIX MPSIMBIX
cekyuien. Pemars npakTH4ecKue 3a/1a4yd Ha HaXOXKICHUE YIVIOB

6.10

Brnanerp MOHATMEM TIE€OMETPUYECKOTO MeCTa TOYeK. YMeETh




ONpeAeNsiaTh OUCCEeKTPUCY YIJIa M CePEeIUHHBIM MNEPIeHIUKYIAp K
OTpe3Ky KaK FreOMETPUYECKHE MECTa TOYEK

6.11

6.12

@OopMyJIMpOBaTh OIPEICICHUSI OKPY)KHOCTH M Kpyra, XOpAsl H
JUaMeTpa OKPY)KHOCTH, IIOJIb30BATbCd HX CBOMCTBaMH. YMEThb
IIPUMEHSATH 3TU CBOMCTBA IIPU PELLECHUN 3a/1a4

Bnaners NOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbBHHKA OKPYXKHOCTH,
yMeTh HaxoiuTb e€¢ 1meHtp. llomp3oBarbcsi (akramMu O TOM, YTO
OUCCEKTPUCHI YITIOB TPEYroJbHUKA NEPEeCceKaroTCsl B OAHOM TOUKe, U O
TOM, YTO CEpPEAVHHBIE NEPIEHAUKYJSAPbI K CTOPOHAM TPEYrOJIbHHUKA
IIEPECEKAIOTCS B OAHOM TOUYKE

6.13

6.14

6.15

Bianers moOHATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS
TEOpEMOM O TEPHEHIUKYJSIPHOCTH  KacaTeIbHOM MW  pajauyca,
MPOBEIEHHOI0 K TOYKE KaCaHUs

[Tonp30BaTbCcsi MPOCTEHIIMMU T€OMETPUYECKUMH HEpPAaBEHCTBaMHU,
MMOHUMATh UX MPAKTHYECKUIN CMBICII

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE IOCTPOCHUS C IOMOIIbIO
LAPKYJIS ¥ JINHEUKU

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6
6.1

6.2

6.3

6.4

6.5

6.6

I'eomerpus

Pacnio3HaBaTh OCHOBHBIE BHUbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
MOJIb30BaThCS KX CBOMCTBAMM IIPU PEMIEHUH F€OMETPUUYECKUX 3a1a4
IIpuMeHsATh CBOKCTBA TOYKHM NIEPECEUYEHUs] MEIUWaH TPEYroJbHUKA
(eHTpa Macc) B peIICHUH 3a7a9

Brnanete mnoHATHMEM cpegHEd JIMHUM TPEYrojJbHUKAa M Tpamnenuw,
MPUMEHATh HX CBOWCTBA IPU PEUIEHUH TE€OMETPUYECKUX 3aj1ad.
ITone30Batbest Teopemoint daneca U TEOPEMOM O MPONOPLUHUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX U PEIICHHS TPAKTHUYECKUX 3a7a4
[IpuMeHsTh TpPU3HAKK TMOJAOOUS  TPEYTOJBHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a/1a4

[Tonb3oBatbes Teopemoit [udaropa s pemieHrus reOMeTpHUECKUX U
npakTuyecknux 3amad. CTpouTh MaTEeMaTUYECKyl0 MOJENb B
MPaKTUYECKUX 3aJa4ax, CaMOCTOSITENIHO JIeNIaTh YepPTEX U HAXOAUTh
COOTBETCTBYIOLINE JITTUHBI

Brnaners moHATHSIMUM CHHYCA, KOCHMHYyCa M TaHI'€HCa OCTPOro yria
MPSAMOYTOJIBHOTO TpEeYyrojabHHUKa. [lonp30BaThCsd STHMHU TOHSATHUSIMU
JUISL peIlIeHUs] PAKTUYECKUX 3aa4

6.7

Beraucnsate  (pa3nuyHbIME  CIIOCOOAaMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOMIAId MHOTOYTOJBHBIX (GUTyp (MONB3YsACh, TN€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSITh TONydeHHBIE YMEHHUS B MPAKTHUYECKUX
3aayax

6.8

BraneTs mOHATHSAMH BOMCAHHOTO M IICHTPAILHOTO yTiia, UCIIOJIb30BaTh
TEOPEMBI O BIUCAHHBIX yriaX, yriaaX MeXAy XopAamu (CEeKYyIIMMH) U
yrie MeXIy KacaTelbHOW M XOPJIOH NMpu peuieHHuH TeOMETPHUYECKHUX
3a1aq

6.9

Bnagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUU 33184




6.10

9 KVIACC

[IpumeHsTh TONMy4YeHHBIE 3HAHUS HA MpPAaKTUKE — CTPOUTH
MaTeMaTHUYeCKue MOJENU JUIs 3aJad pealbHOW XKU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHCHHEM TOI00US U
TPUTOHOMETPHH (IOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISITOPOM)

Koxa
NMPOBEPAEMOro

pe3yJabTara
6

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

['eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHU OCTPBIX YIJTIOB, HAXOAUTH C MX
[IOMOILBIO PA3JIMYHbIE 3JIEMEHThl HPSIMOYIOJIBHOIO TPEYrOJIbHUKA
(«pemieHue  MPSIMOYTOJbHBIX  TpEyrosbHUKOB»). Haxomuts  (c
HOMOILBIO KaJIbKYJISITOPA) JUIMHBI U YIJIbI JJ1s1 HETAOJUYHbIX 3HAUEHUH

6.2

6.3

[Tonb3oBaTbcs bopmynamu IIPUBEJCHUS 51 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM Il HAXOXAECHHUS COOTHOIICHUN
MEXy TPUTOHOMETPUYECKUMHU BEJIMYUHAMU

Hcronbs30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB Ul HAXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnanerp moHATHAMH TpeoOpa3zoBaHUSl IMOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB M0J100HBIX ¢uryp. Ilomp3oBarbes cBoiicTBaMu 1omo0us
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIATH JJIMHBI U HAXOAUTH YIJIBI Y
noao0HbIX (uryp. IlpuMeHsTh cBoiicTBa MOJOOMS B NMPaKTHYECKUX
3ajayax. YMeTh NpPUBOAUTH MpPUMEpPbl MOAOOHBIX (uryp B
OKpYXKaroIleM MUpE

6.5

ITons30BaThCS TeOpEMaMu O TMPOU3BCIACHUN OTPE3KOB XOpa, O
IMMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTellbHOM

6.6

Ilonb30BaTbcs  BEKTOpPAMM, IIOHMMAaTh HX TIE€OMETPHYECKUMH U
¢bu3nueckuil CMbICI, MPUMEHATh MX B PELICHUUM T€OMETPUYECKUX U
¢usnueckux 3agad. [IpuMeHSATH CKaIspHOE MPOU3BEAECHHUE BEKTOPOB
JUIsl HAXOXKIACHUS JUIMH U YTII0B

6.7

ITons30BaThCSA MCETOJIOM KOOpAWHAT Ha IIJIOCKOCTH, IMMPHUMCHATHL €ro B
PCIICHUU IT'COMCTPUICCKUX U ITPAKTHYICCKUX 3a1aY

6.8

Brmagetp NOHATHMSAMH  NPaBUIIBHOTO  MHOTOYIOJIBHHMKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBI IYI'M OKPYKHOCTH W paJuaHHOW Mepsl yrIua,
YMETh BBIUMCIATH IUIOMAAL Kpyra M ero uvacted. IIpuMmeHsTh
IIOJIYYEHHBIE YMEHUs B IPAKTUYECKUX 3a7a4ax

6.9

HaxoauTh ocu win LEHTpbl CUMMETpUH QUTYpP, TPUMEHSATDH JIBHKEHUS
IIJIOCKOCTH B IIPOCTEHIINX CIydasx

6.10

[lpuMeHSATH TONyYEeHHBIE 3HAHUS HAa TPAKTHKE —  CTPOUTH
MaTeMaTHYeCKue MOJENu Ui 3ajad peajbHON *KU3HH M NPOBOAUTH
COOTBETCTBYIOIIIE BBIYUCICHHUS C TPHUMEHEHHEM IMoao0us u
TPUTOHOMETPUUYECKUX (QYHKUMN (TMONB3ysACh, TA€ HEOOXOAUMO,
KaJIbKYJIATOPOM)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA



7 KJIIACC

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
6 I'eomerpust
Hauanbnsie nonarus reomerpuu. Touka, npsimas, OTpe30K, Jiyd. Yrou. Buss
6.1 yriaoB. BeprukanbHble M cMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOrOyroJjpHuK. [TapamienpsHOCTh U IEPIEHIUKYIIPHOCTD IPSIMbIX
6.2 Cummerpuunbsie  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOM CHMMETpUHU.
' [IpMepbl CHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OCHOBHbBIE TIOCTPOEHMSI C MOMOUIbIO LUPKYJIS M JUHEUKH. TpeyroyibHUK.
' BeicoTa, MenaHa, OMcceKkTprca, X CBOMCTBA
6.4 PaBHOOe/peHHBIE W pPAaBHOCTOPOHHUM  TpeyroiabHUKU. HepaBeHCTBO
TPEYroJbHUKA
6.5 CpolicTBa W NpU3HAKKM pPAaBHOOENPEHHOro TpeyroibHuKa. llpusnaku
paBEHCTBA TPEYTOJbHUKOB
6.6 CaolicTBa U NMpPU3HAKK NapauieabHbIX MpsAMbIX. CymMMa yriioB TpeyrojbHUKA.
' BHemnue yriel TpeyrojabHUKa
[IpssmoyronbHblii  TpeyroapHUK. CBONCTBO MEAMAaHbl MPSIMOYTOJIBHOIO
6.7 TPEYrojbHUKA, IPOBENEHHOW K rumnoreHyse. [lpusHaku paBeHcCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYronbHbIN TPEYroJbHUK C YIJIOM B
30°
HepaBencrBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonblieM yrie W OoJbllIeld CTOpPOHE
TpeyrojbHuKa. [lepreHaAuKysp U HaKJIOHHAS
6.9 I'eomeTpruueckoe Mmecto Touek. buccekTpuca yrma W CEpeIMHHBIN
MEPIEeHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzanmHoe
6.10 pacTojioKeHUEe OKPY)KHOCTH U Tpsmoi. KacatenpHas © cekymas K
OKPY>KHOCTH
6.11 Oxpy>XKHOCTb, BHUCaHHas B yroj. BmucaHHas W omucaHHas OKpPYXKHOCTH
TPEYrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpust
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [TpsiMOyTroabHUK, pOMO, KBaJpaT, UX MIPU3HAKH U CBOWCTBA
6.3 Tpanenus, paBHOOOKas Tpamneuus, e€ CBONCTBa U NMpu3Haku. [IpsMoyronbHas
Tpaneuus
6.4 Merton yaBoenust Mmeauansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX
6.5 CpenHue TUHUM TpeyroibHUKA U Tpanenuu. LlenTp macc TpeyronbHuKa
6.6 [TomoOue TpeyroabHUKOB, Ko3(hdumument mnomodbus. I[lpusHaku momoOus
' TpeyroJbHUKOB. [IpuMeHeHre noJo0us TPH peLICHUH IPAKTUYECKUX 3a/1a4
6.7 @opmynel AN MJIOMIAAM  TPEYroibHHKA, NapaijenorpamMmma, pomba Hu

Tpanenuu




CpoiicTBa mIomaae reomerpuueckux ¢uryp. OTHOIICHHE TUIOMIAACH

6.8
MOA00HBIX PUryp
6.9 Beluucnenue miomanei TpeyroJlbHUKOB U MHOIOYTIOJIbHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOIO yrja IpsIMOYTOJIbHOIO TPEYroJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TpUrOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°
6.12 Brnucannele M LEHTpalbHBIE YIUIBI, YIOJd MEXIY KacaTelabHOM U XOpIOil.
VYTibl MEXAY XOP/IaMHU U CEKYLIUMU
6.13 Brmcanubie u onrMcaHHbIE YeTHIPEX YT ONbHUKH
6.14 B3anmHoe pacnonoxkeHue IByX OKpyKHocTel. Kacanue OKpyKHOCTEM.
OO01ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, TaureHc yrios ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. DOPMYJIbI IPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB U TeOpema CHHYCOB. Perienue
6.2 MPAaKTUYECKUX 33Jlad C HCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 ITpeoOpaszoBanue nogpodus. Ilogobre cOOTBETCTBEHHBIX YIEMEHTOB
6.4 Teopema 0 npou3BeACHUN OTPE3KOB XOpJ1, TEOPEMBI O NPOU3BEACHUH OTPEKOB
CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeJIbHOU
Bexktop, nmmmHa  (MOAyNb) — BEKTOpa,  COHAIPABIEHHBIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO HANpPAaBIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BeKTOpamu. Pa3znokeHue BeKTopa 1o JAByM
HEKOJUJINHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOe MPOM3BEICHUE BEKTOPOB, MPUMEHEHUE IS
HAaXO0XICHHUS JUIMH U YIJIOB
JlexapTOBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS INPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATax, MEPEeCEUeHNE OKPYKHOCTEN U MPSAMBIX. MeTOo KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlvHa OKPYKHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYUCIEHUE JJIUH AyT
OKpPYKHOCTEN
6.10 [Tnomanpk kpyra, ceKTopa, cCerMmeHTa
6.11 JIBIDKEHHsSI TUIOCKOCTH W BHYTPEHHHE CUMMETpHH GUryp (3IeMeHTapHbIe

npencrasienus). [lapamiensHsiii nepenoc. [loBopot

IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon

. TIposepsieMble TPeGOBAHMS K NPEAMETHBIM Pe3y/IbTaTaM




NpoBepsieMoro
TpeOOBaHMS

OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOW NPOrPaMMbl OCHOBHOTI'O
o01mero oopazosanusi Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATUAMH: MHOXKECTBO, IIOAMHOKECTBO,
olnepauuy HaJ MHOMKECTBAMHM; YMCHHME OIIEPUPOBATh IOHATHUIMMU:
rpad, cBs3HBIA Tpad, AepeBo, UK, TPUMEHATh WX IPH PEIICHUH
3ajja4; YMEHHE UCII0JIb30BaTh rpaduueckoe MpeicTaBlIeHue MHOXKECTB
JUISl OIIMCAHUS PEAIbHBIX IIPOLIECCOB M SIBJICHUH, IIPU PELICHUU 3a/1a4
U3 APYruX y4eOHBIX PEIMETOB

YMeHue onepupoBaTh MOHATUAMM: OIPEACICHHE, aKCHOMA, TEOpEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUSA, IPUBOJUTH IIPUMEPbI U KOHTPIPUMEDPBI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh INOHATHUSAMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEJIMMOCTb HATypaJbHBIX YHCEI, NPU3HAKU
JETMMOCTH, IIEJI0€ YUCIIO, MOAYIb YHcia, OOBIKHOBEHHAs Ipo0b H
JecATU4Has JpoOb, CTAHJAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHUCIIO,
UppaIMOHATIFHOE YHWCIO, apu(METHYEeCKUd KBAApPATHBI KOPEHB;
YMEHHME  BBIIOJHATH [JEHCTBUS C  4YWCIAMM, CpaBHUBaTb U
YHOpAIOYMBATh YWCIA, IPEACTABIATH 4YHUCIA HAa KOOPAMHATHOM
IPSIMOM, OKPYIVISITh YHMCJIA; YMEHHE JejaTb HNPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHUM

YMeHue onepupoBarh MOHATHSAMM: CTENEHb C LENbIM I0Ka3aTelleM,
apu@MeTHYecKuil KBaJpaTHbIM KOPEHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOW CTENEeHH
Oosibllle €IMHUIBI;, YMEHHE BBIONHATH pPAacdEéThl 1o (opmysam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHHUI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIEHA HAa MHOYKHTEIH, B
TOM YHCJIE€ C HCIOJIb30BaHUEM (OPMYN Pa3HOCTH KBAApaToB H
KBaJpaTa CyMMBbI U pa3HOCTH

YMeHHe onepupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOW IIEPEMEHHOM, YHCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; yMEHUE pellaTh JMHEHHBIE M KBAaJApPATHBIC ypaBHEHMUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JIUHEHHBIX YpAaBHCHUH, JIMHEHUHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMN
MIEPEMEHHOM, B TOM YUCJIE NIPU PELIEHUN 3a1a4 U3 IPYruX MpeaMeTOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MHCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPAWHATHYIO IUIOCKOCTh Uil HM300paXeHUs pelIeHul
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIUSA, rpaduk QyHKIMH, HYIN

byHKIIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHMs, YyObIBaHUS, HauWOOJblIee W HAUMEHbIIEe 3HAYCHUs
byHKIUY; yMEHUE ONEPHUPOBATH MTOHSATHSMM: npsiMas

PONOPLHUOHATIBHOCTD, JUHEHHast (PyHKIMS, KBaapaTUdHas (yHKIHA,
oOpaTHasi TPONOPLUUOHATIBHOCTh, TMapabona, rumnepOosa; yMeHHE
CTpouTh rpaduku GyHKIUH, UCIIONB30BaTh IPaUKU I ONIpe/IeeHUs
CBOWCTB TMPOIIECCOB M 3aBUCHUMOCTEH, JUI PEIIeHHs 3a/1ad U3 APYTHX
y4eOHBIX TPEAMETOB U PpEAIbHOM KHU3HHM; yMEHHE BBIpaXarTb
dopMyIamMu 3aBUCHMOCTH MEKIY BETHUYHMHAMH

YMenue OIIEpUPOBATH MIOHSATUSAMM: IIOCJIEI0BATEIbHOCTb,
apudMeTHueckass M TEeOMETpUYecKas  IMPOrpeccCHH;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYNBI CyMMBI U




oOmiero ujeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIE 3aJad U3 APYTUX
yueOHBIX IPEIMETOB U PEaTbHOM KUZHU

YMeHue pemarh 3a7a4d pa3HbIX THUIIOB (B TOM YHCIIE HA MPOIEHTHI,
JNOJMM W 4YacTH, JBIKEHHE, paboTy, I[IEHy TOBapOB M CTOMMOCTH
MOKYTIOK U yCIYyT, HAJIOTH, 3a7a4i U3 00JaCTH yIIpaBICHUS JINIHBIMU U
CeMEWHBIMM  (MHAHCAMH); YMEHHE  COCTABIISATH  BBIPAKCHHS,
YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMBI MO0 YCIOBHUIO 3aJadu,
UCCIICIOBATh TOJYYEHHOE PEIICHUE W OIICHWBATh MPaBIONOI00HOCTH
MOJTyYEHHBIX PE3yIhbTaTOB

YMeHue onepupoBaTh MOHATHIMH: (HUrypa, TOYKA, OTPE30K, MpsMas,
7yd4, JIOMaHasi, yroJi, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOSAPEHHBIIA
U PaBHOCTOPOHHHI TPEYrOJIbHHUKH, TPSMOYTOJBHBIA TPEYTOJIBHUK,
MearaHa, OMCCEKTpHCa U BBICOTA TPEYroJbHUKA, YETHIPEXYTOIBHUK,
napajieliorpaMM, poMO, TMPSMOYTOJBHUK, KBajpaT, TPAINCIHUs;
OKPYXHOCTh, KPYT, KacareiabHas; 3HAKOMCTBO C MPOCTPAHCTBCHHBIMU
durypamu; yMeHHe pemarh 3aJlaud, B TOM YHCJIEC U3 MOBCEIHEBHON
JKU3HU, HA HAXOXKJICHWE TNeOMETPUYCCKHX BEIHMYUH C NMPUMEHCHHUEM
M3YYEHHBIX CBOMCTB GuUryp u ¢hakroB

10

11

YMeHHne omnepupoBaTh IMOHSATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U INEPHEHAUKYISPHOCTh IPSAMBIX,
yroJl MEXAy MpsMBbIMH, MEPHEHIUKYISIp, HAKJIOHHAsA, IPOEKLHUS,
nopobue ¢puryp, noJo0HbIE TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM U NPSAMOH; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesIbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaIOIIEM MUPE

YMeHue onepupoBaTh INOHATUAMM: JUIMHA, PAcCTOSHUE, YIrojl
(BeMmMYMHA yrja, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U O0BbEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE MpUMEHATh (GOpMyJbl MEpUMETpa U  IUIOMIAIU
MHOT'OYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAJM Kpyra, o0bema
IPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOLIEHMS  JAJIs
BBIUNCJICHMS UTMH, PACCTOSIHUH, ILIOIAIEH

12

YMenue wu300paxaTb IUIOCKME QUIyphl W WX KOMOHMHAIWH,
IPOCTPAaHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CHUMBOJIBHOMY ONMCAHHIO

13

YMmenune ONCprupoOBaThH TIOHATUSAMMU MpAMOYTOJIbHAA cucrema
KOOpJAUHAT, KOOpJAUHATHI TOYKH, BCKTOp, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YHUCJIO, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB,
YMCHHUEC HUCHOJIb30BATb BCKTOPBI U KOOPAWHATHI JISA MPCACTABIICHUS
JaHHBIX W PEIICHUA 3aJad, B TOM YHCIC HN3 AOPYTUX y‘Ie6HBIX
NpeaAMETOB U peaHLHOﬁ JKHN3HH

14

YMeHue onepupoBarh IMOHSATUSMHU: CTOJIOMKOBBIE M KPYrOBbBIE
qUarpaMMbl,  TaONuWIBl, cpenHee — apudmMeTHueckoe, MeIuaHa,
HauOoJsblllee U HaMMEHbIIEe 3HAY€HHUs, pa3MaxX 4YHMCIOBOro Habopa;
YMEHUE  U3BIEKaTb, MHTEPIPETHPOBaTH U  IpeoOpa3oBHIBAThH
uH(poOpMalMIo, TMPEACTaBIEHHYI0 B TalOnHMIlaXx M Ha JuarpaMmmax,
OTpaXKAIOIYI0 CBOWMCTBA M XapaKTEPUCTUKH DPEAJbHBIX IPOLIECCOB U
ABJICHUN; yMEHHME paclo3HaBaThb HM3MEHYMBBIE BEIMYMHBI B
OKpYXarolleM MUpe




15

16

YMeHue omnepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIIy4aifHOTO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEIIaTh
3aJjaud METOJIOM OPraHM30BaHHOTO Mepedopa U C HCHOJIb30BAHUEM
MpaBWJia YMHOXKEHHUS;, YMEHHUE OIICHHBATh BEPOSITHOCTH pPEabHBIX
COOBITHI U SIBJICHWH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHI B OKPYXAIOIIEeM MHPE W B IKH3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEN U €T0 POJIBIO B MACCOBBIX SIBIICHUSX

YMeHue BbIOMpaTh MOAXOASIIMNA H3YYEHHBIM METON AJs pEeUIeHHs
3a/1a4¥, TPUBOJIUTH MPUMEPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HHU, pACIIO3HABATh MPOSIBICHUE 3aKOHOB MaTEMaTHKU B
HUCKYCCTBE, ONHUCHIBATH OTHCIbHBIC BBIIAIOIINECS  PE3yJIbTATHI,
MOJIyUYEeHHBIE B XOJE Pa3BUTUA MATEeMAaTUKH KaK HAyKH, MPUBOIUTH
MPUMEPhl MATEMATHYECKUX OTKPBITUH U MX aBTOPOB B OTEYECTBEHHOMN
U BCEMHUPHOU HCTOpUU

HEPEYEHDb 3JIEMEHTOB COAEPKAHMUA, IIPOBEPAEMBbIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYUCICHUS
11 HarypanbHble u niensle yncia. [Ipu3Haku JeTUMOCTH LEeNbIX Yncell
12 OOBIKHOBEHHbIE M JECATUYHBIE  JOpOOHM,  MPOLEHTH, OECKOHEUHbIE
' MEePUOANYECKHUE TPOoH
13 Pannonanbuple uyncna. Apudmernyeckue omnepanuud ¢ paloOHaJIbHBIMU
qHCIaMU
14 HetictBurensHple uncna. ApudMeTHUYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
qHCIaMU
15 [TpubmmxEénnbie BBIYHCICHNSA, NPABIIA OKPYIICHUS, MPUKMIKA M OLCHKA
pe3ysbTara BHIYMCICHUN
2 Anrebpanyeckue BbIpaKeHHs
2.1 BykBeHHbIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)
29 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palUuOHAIBHBIM IOKa3aTeJIEM.
] CBolicTBa CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poob
25 ApudmeTnueckuii  KOpeHb  HATypajJbHOM  CTEINEHH. HeuictBuss ¢
' apu(MeTHUYECKUMH KOPHIMHU HATypaJbHOM CTENeHU
3 YpaBHEHUS 1 HEpAaBEHCTBA
31 Lemnbie n NpoOHO-pallMOHaNbHbIE ypaBHEHHs. CHCTEMbl M COBOKYIHOCTH
ypaBHEHHHA
39 Lenbie u apoOHO-panoHanIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
HEPaBEHCTB
3.3 Pemenye TeKCTOBBIX 3a1a4
4 UYucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
49 Apudmernueckass M TreoMmerpuueckas mporpeccud. Dopmyna  CIIOKHBIX

MIPOIICHTOB




DyHKIUMU

Oyaknus, crnocoObl 3amaHus  GyHkuuu. I['padux  dyakuum. OO6macth
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil pynkimu. Hynu gynkmuu. IIpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. MakCUMyMBbl |
MUHUMYMBI (yHKIMH. HanGospinee W HauMmeHbllee 3HaueHUE (YHKIMHM Ha
IPOMEXKYTKE

6 KoopauHatsl Ha IPSIMOU U IIJIOCKOCTH

6.1 Koopaunarnas nmpsimast

6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue GUTypsl 1 UX CBOIMCTBA

7.2 TpeyroabHHUK

7.3 MHOroyrojabHUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepeHune reoMeTpuuecKiX BEIUUNH

7.6 BekTopbl Ha TIOCKOCTH

8 BeposiTHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepositHOCTB

8.3 KomOuHaropuka

8.4 MHoxecTBa

8.5 I'padsr

YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA
I'eometpus, 7-9 kinaccwl/ Atanacsn JI.C., byry3zos B.®., Kagomiies C.b. u
npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsenienue
* 3uB b.I'. 'eomerpus: unaktuaeckue matepuainsl aiast 7-11 k. / B.I'. 3us, B.M.
Meitnep. — M.: [IpocBemienue.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

OneHka KayecTBa MOJATOTOBKH BBIITYCKHUKOB OCHOBHOW IIKOJIBI IO
marematuke/ I'.B.Jlopodees u np.— M.

N3yuyenue reomerpuu B 7, 8, 9 Kitaccax: METOJl, pEKOMEHAALMH: KH. JJIs
yuutens / [JI.C. AtanacsH, B.®. byry3os, F0.A. ['na3koB u ap.]. - M.:
[IpocBenienue.

3uB b.I'. 'eomeTpus: Iunakruaeckue matepuainsl s 7-11 k. / b.I'. 3us,
B.M. Meiinep. — M.: IIpocselienue.

["aBpusnoa H.®. [Toypounsie pa3paboTku 1o reomeTpun. 7, 8 kinacc. M.:
BAKO — (B nomouips MIKOJIBHOMY YYUTENIO)

A.B. ®apkoB / KoutpoiibHbIe paOOThI, TECThI, TUKTAHTHI IO TEOMETPUU K
yueOHuky JI. C. Atanacsina, B. @. byry3oBa

AranacsH JI.C., byty3oB B.®. 13yuenue reomerpun B 7-9 knaccax. - M.:
IIpocsemieHue.



« 3Basuu JL.U. u npyrue. KoHTposapHbIE U MPOBEPOUHBIE PAOOTHI 1O
reomerpuu 7-9 knaccel. - M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
MHTEPHET

. http://interneturok.ru/

. https://www.yaklass.ru/p

. http://urokimatematiki.ru

. http://intergu.ru/

. http://karmanform.ucoz.ru

. http://polyakova.ucoz.ru/

. http://www.openclass.ru/

www.edu.ru (caiit MOuH P®).

. www.school.edu.ru (Poccuiickuii 001ieo0pa3oBaTeaIbHbIN OPTA).

10. www.pedsovet.org (Bcepoccuiickuit UHTepHET-11€ICOBET)

11. www.fipi.ru (caiit @enepaibHOrO HHCTHTYTA MEIATOTMUCCKUX U3MEPCHHI).

12. www.math.ru (MaTepHeT-moaiepkKa yIuTeaeii MaTeMaTHKH).

13. www.mccme.ru (caidT MocKOBCKOTO IIEHTpa HEMPEPHIBHOTO MAaTEMAaTHICCKOTO

oOpa3oBaHUs).

14. www.it-n.ru (ceTb TBOPYECKUX YUHTEIICH )

15. www.som.fsio.ru (ceteBoe 00bEAMHECHIE METOIUCTOB)

16. http:// mat.1september.ru (caifT razetsl «MaTemMaTHKa)

17. http:// festival.1september.ru (dbectuBans negarorudeckux uaen «OTKPBITHIN

ypok» («IlepBoe ceHTsOps»)).

18. www.eidos.ru/ gournal/content.htm (MHTepHET - *KypHaI « DHI0CH»)

©O~NOOUAWNPE
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