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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECIeYnTh H3Y4YEeHHUE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacrojaoKeHUe, ONUPAcTCd Ha JIOTMYECKYlO, NOKa3aTeNIbHYIO JIMHUIO. LleHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOTI'O 00IEro o0pa3oBaHMs 3aKIH0YAETCs B TOM, UTO 0Oydaronuics
YUYUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT NMPHU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKICHHUS.

Bropoi1 nenbro u3y4eHuss reOMETpUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEelIeHUH KaK MaTeMaTHYeCKUX, TaK M IPAaKTHUECKUX 3a/ay, BCTPEUAIOLIUXCS B peaibHOU
xu3HU. OOydaroluiicss NOHKEH Hay4dMThCS OIPENeNIUTh T'€OMETpUYEecKylo (urypy, omucarb
CJIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIANb 3€MEIBHOIO YYacTKa, PacCUUTaTh
HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOrO KaOenst uiau TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUYMCIIUTENbHASI JUHUS B U3YYEHHHM I'€OMETPUH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOydYaroIIUiCs y4yuTcs  CTPOUTh
MaTEMAaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallUil, NPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O pe3yibTara.

KpaiiHe BaXHO MOAUYEPKUBATH CBA3M T'€OMETPUU C JPYIMMM YYEOHBIMHM MPEIMETAMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX (QUryp U IOHATHIH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUH B (pU3MKe U TEXHHUKE. DTH CBsI3U Hanbosee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema ITudaropar.

VYueOHbllt Kypc «I'eoMeTpus» BKIIOYACT CIENYIOIIME OCHOBHBIE Pa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne ¢GuUrypsl M HUX CBOHCTBa», «VI3MepeHHE TIeOMETPUYECKHX BEIHMUUHY,
«/lekapToBBl  KOOpAMHATBI Ha IJIOCKOCTW», «BekTopbl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeoOpazoBanus mog00U.

Ha uzydenue yuebHoro kypca «l'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanpHble monsTus reomerpuu. Touka, IpsimMasi, OTPE3OK, Jiyd. Yroia. Buasl yrios.
BeprukanpHele M CMeXHBIE yIibl. buccexkrpuca yrma. JlomaHas, MHOIOYroOJbHUK.
[TapaymienbHOCTD U NEPIEHAUKYJIAPHOCTD IIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMMeTpuu
B OKpY’aroIleM MUpeE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBI LMPKYyJIsd WM JuHelku. TpeyrosbHuk. Bsicora,
MenuaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpHU3HAKH DPABHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3HakKum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU MapajuleNbHbIX NpsiMbIXx. CyMMa yIiioB TpeyrojpHuKa. BHemHune
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSMOYIOJIbHOIO TPEYrOJbHUKA,
IpOBEAEHHOW K runoreHyse. llpu3Hakum paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[IpssiMOYyTOJIbHBIN TPEYTOJIIBHUK C YIioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
Teopema o 0OJIbIIEM yTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [leprneHIuKyIsp 1 HAKJIIOHHAS.

I'eomeTpruyeckoe MecTOo TO4YeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYISIP K
OTpE3KY KaK FreOMETPUYECKHE MECTa TOYEK.

OKpyXHOCTh W KpyI, XOpJa ¥ JuaMeTp, MX CBOWCTBAa. B3amMHOe pacmosioKeHue
OKpyX)HOCTU M npsiMoil. KacarenbHast U cexymas K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAaHHas B
yroi. BniucanHas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamnenorpamm, €ro Hpu3HAKM M CBOMCTBA. YacTHbIE cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
IPOMOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUY TPEYTroJbHUKA U Tpamnenuu. LeHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaoous. [IpusHaku mogo0ust TPEyroibHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. @opmyinsl Ais MIIOWAAN TPEYToJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAAeH MOI0O0HBIX UTYp.

Brruncnenue miomianeii TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KJeT4aToi Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa nmpu permeHur NPaKTUYECKUX
3aj1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO yIJIa MPSMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHble W LEHTpaJbHBIEC YIUIBI, YIOJI MEXKJY KAacaTeIbHOM U XOPIOH. YTIbl MEXIY
XOpAaMH M CEeKylluMHM. BrnmcaHHble W ONMCaHHBIE YETBIPEXYTONBHMKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocred. Kacanme okpyxHocteit. OOmme kacaTtelbHbIE K JIBYM
OKPYHOCTSIM.



9 KUIACC
Cunyc, kocunyc, Tairedc yrios oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansgpHoe Mpou3BeIeHHEe BEKTOPOB, IPUMEHEHHUE ISl HaX0XKJIeHUs JJIMH U YTIIOB.

JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH. YpaBHEHUS TMPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEHN U psIMbIX. MeTol KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajtycHas u paguaHHas Mepa yria,
BBIUKCJICHHE JUIMH IYT OKpYykHOCTel. [Inomanps kpyra, cektopa, cerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHH (QUryp (371eMEeHTapHbIE MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS IporpamMmbl yueOHoro kypca «I'eomerpusp»
XapaKTepU3YIOTCSL:

1) naTpuoTHYecKoe BOCIINTAHME:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTM)KEHUSIM PpOCCUHCKMX MaTeMaTUKOB M POCCHICKOMN
MaTeMaTHYeCKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTH)KEHUH B IpYIUX HAyKaxX U MPUKIIAJHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO O0IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NIPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCTHE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTeMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCEl
KHU3HU Ul YCHEIIHON Npo(ecCHoHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHEM MHIMBHUIYabHOM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJICHHUH, YMEHUIO BUI€Th MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYUMOCTH JUIsl Pa3BUTHS LUBUIN3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMAaTUKH U MaTeMaTH4ecKOi
KyJIbTYpOH Kak CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HABbIKAMU
HCCIIEIOBATEIBCKOM 1€ATENbHOCTH;

6) ¢usnuyeckoe BocnuTaHMe, (GopMHpOBaHHMEe  KYJbTYpPbl  310POBbS M
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

TFOTOBHOCTBIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37]0pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAaKOT'0 )K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMaTW4YeCKHX 3HaHWU NI pelieHHs 3a7ad B 001acTH
COXPAaHHOCTH OKpY’Karolled cpeapl, IUIAaHUPOBaHMS IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karolled Cpesibl, OCO3HAHHEM TIJI00AJIbHOTO XapaKTepa KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHON M IPUPOAHOI cpelbl:



TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHUSAX HEONPENENEHHOCTH, MMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTHUUECKYIO JESTEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y JPYIHUX
Jro/iel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA APYTUX;

HE00X0UMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHWM, B TOM uucie GopMyIHpOBaTh UJACH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPeOyrOIUH KOHTPMEp, KOPPEKTHPOBATh INMPUHUMAEMbIE PEIIECHUS U
neicTBus, GOpPMYIHPOBATH U OLIEHUBATH PUCKH U TOCIEACTBUSA, (JOPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBISITh M XapaKTEpU30BATh CYLICCTBEHHBIC NMPU3HAKM MAaTEMATUYECKHX OOBEKTOB,
NOHATHH, OTHOIICHUHA MEXAY MOHATHIMH, (OPMYJIMPOBATH ONPEACICHHUS MOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALUK, OCHOBAHUS ISl 0000IIEHUS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a,;

® BOCIPUHMMATh, (POpPMYyJIUpOBaTH U NPeOoOpa30BHIBATh CYXKACHUSA: YTBEPIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUUs B (PaKTax,
JAHHBIX, HAONIOJEHUSAX M YTBEPXKACHUSAX, NpeasaraTb KpPUTEPUU IS BBIABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTWKH, JAETYKTUBHBIX U HMHJyKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP)KJIEHUHN (IpSIMbIE U OT IPOTUBHOTO),
MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelbCTBA MaT€MaTUYEeCKUX (aKTOB,
BBICTpauBaTh apryMEHTalllI0, NMPUBOJUTh IPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh crmoco0 pemeHus y4eOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMINNA C y4ETOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarenbckme 1eiCTBUS:

® CMOJNIB30BaThb  BOMPOCHI  KaK  MCCIENOBAaTENbCKUH  MHCTPYMEHT  IIO3HAHUS,
(dbopMyIIMpoBaTh BOIPOCHI, (PUKCUPYIOLINE MPOTUBOPEUNE, TPOOIIEMy, CaMOCTOATEIBHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;

® [POBOJIUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJOKHBIM DKCIEPUMEHT,
HEeOOJIbIIIOE  HCCIEIOBAHWE IO YCTAHOBIEHHMIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

e camocToATeNnbHO (opmynmupoBaTh 0000IIEHWS ¥  BBIBOABI 10  pe3yjibTaTam
IPOBEIEHHOIO HAOMIOIEHUs, UCCIEI0BaHMs, OLEHUBATH JIOCTOBEPHOCTh IOJIyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIaTh NPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nnopmanmeii:



BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAINH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHMs 3a1a4H;

BEIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATH HH(DOPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BBIOMpATh (OpMY MpeACcTaBIeHUS WH(GOPMAIMH U WIIIOCTPUPOBATH pellaeMble 3a/1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIUH 10 KPUTCPHUSM, NPEUIOKCHHBIM yUUTEIEM HWIIH
c(OpMyYIHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JaelCcTBHUA:

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHH C YCJIOBHUSMH M IEISIMH
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEUICHHS 3a]la4i, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yJIbTaT;

B X0JIe OOCYKIEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY O00CYKIaeMOW TEMBI, MPOOIEMBI,
pelaeMoi 3a/1auM, BbICKa3bIBaTh MJICH, HAIICIICHHBIC HA IMOMCK PEIICHHS, COMOCTABIATh
CBOH CY)KZIGHI/DI C CY)KIIGHI/ISIMI/I I{pyrnx yqaCTHI/IKOB Jauaiora, O6Hap}I)KI/IBaTI) pa3J'II/ItII/Ie
U CXOJICTBO IIO3WIMH, B KOPPEKTHOH (opme GdopMynupoBath pa3HOTIACHS, CBOH
BO3PaKEHUS;

NPEJCTaBIATh PE3yJbTAThl PEIICHUS 3a7ayM, SKCIIEPUMEHTA, UCCICIOBAHHS, MPOEKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 33734 MPE3CHTAIlMH H
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBa KOMAHIHOW ¥ MHAUBHUIyaJIbHOM pabOTHI IIpH
peHICHI/II/I y‘~I€6HBIX MAaTEMATUUYCCKUX 3a/a4,

HpI/IHI/IMaTI) IecJIb COBMCCTHOﬁ JACATCIIbHOCTH, HHaHI/IpOBaTB opraHmaumO COBMeCTHOﬁ
paboThI, pacrpeesaTh BHIBI paboT, JOrOBapUBATHCS, 0OCYXIAaTh TPOIECC U PE3yIbTaT
paboTbl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00Cyk1eHusi, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOJIHATH CBOIO YacTh pabOThI U KOOPJUHUPOBATH CBOM JAEHCTBUS
C IPYTUMU YJIEHAMHU KOMAaHJIbI, OI[EHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpPATh CHOCOO0 pelmeHus ¢ Y4ETOM MMEIOIIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH € y4ETOM
HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3ylbTaTa perieHus
MaTeMaTHYeCKOM 3a1a9M;

MPEABUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUU 337a4d, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIIHNOOK,
BBIIBJIEHHBIX TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IMOCTABICHHOM LIEMU U YCIOBUSM,
OOBSCHATH MPUYUHBI JOCTHKCHUS WM HEJOCTHIKCHHUS 1[EJIM, HAXOIUTh OIHUOKY, 1aBaTh
OIICHKY TTPHOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydaroUmMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TIe€OMETpUUYECKHE (UIYpbl, OIpPENeNiTh HUX B3aUMHOE
pacroynio’)keHne, MU300pakaTh T€OMETPHUECKHE (UTYpBI, BBIIOJIHATH YEPTEKU IO YCIOBHUIO
3anau. V3MepsATh JIMHEHHBbIE M YIVIOBbIE BEIMYMHBI. PemaTh 3a7aud Ha BBIUMCIICHHUE AJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyl0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEAIbHON KU3HH,
pa3MepoB IIPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIKY BEIUUNHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, MCIIONB30BaTh IPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAUTD JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH pPaBEHCTBA MPSIMOYIOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEACHHOM K THUIIOTEHY3€ MPSAMOYIOJBHOIO TpPEYTrOJbHUKA, B PELICHUU
FEOMETPUYECKUX 3a7ad.

OnpenensaTb NapauleIbHOCTh NPSAMBIX C INOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HHUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM NPSAMOM 10 TOUEK IPYrol IMPSIMOU.

Pemiats 3a1a4un Ha kieT4yaToi Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHS YIJIOB B
FEOMETPUUECKUX  3aJjayax C  MCIOJIb30BAaHUEM CYMMbI  YIJIOB  TPEYrOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INpPHU IEPECEUEHHUU JABYX MapauIeIbHbIX
IpsIMBIX CeKylIel. PemaTe npakTnyeckue 3aaun Ha HAXOKJIEHHUE YITIOB.

Bragets noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONPEENATh OUCCEKTPUCY yIiia
U CepeNHHBIN NEePIEeHANKYIISAP K OTPE3KY KaK FT€OMETPHUUECKHE MECTa TOUEK.

@opMyIUpOBaTh ONPEENICHUsT OKPYXKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Bnagers MOHATHEM ONUCAHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETb HaXOOWUTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISPbl K CTOPOHAM TpPEyTOJIbHHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagerp noHATHEM KacaTeapHOM K  OKPYKHOCTH, IOJb30BaTbCsl TEOPEMOHW O
NEePIEeHIUKYISIPHOCTH KacaTeNIbHON U paauyca, MPOBEIEHHOTO K TOUKE KacaHUs.

[Tonb30BaTbcs NPOCTEMIIMMU TE€OMETPUYECKHMMH HEPAaBEHCTBAMM, IIOHMMAaTh HX
MIPAKTUYECKUNA CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHMS C TOMOLIBIO HUPKYJISA U JIMHEHKU.

K xoniy obOydyenuss B 8 kJiacce 0OOydYarOmMICS TOJYYUT CICAYIOMNAE MPEIMETHBIE
pEe3yIbTaTHI:

PacriozHaBaTh OCHOBHBIE BUIBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I0Jb30BaThCS HMX
CBOICTBaMHM IpU PELIEHUH FEOMETPUYECKUX 3ajad.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAaH TPEYrojbHHUKA (LIEHTpa Macc) B
pelIeHnN 3a1ay.



Bnaners moHATHEM CpEeIHEN JIMHUM TPEYrOJIbHHMKA W TPAIECLUH, IPUMEHATh UX CBOMCTBA
IIpU pPELIEHHH reomerpudeckux 3anad. llomp3oBarses Teopemoinn Pameca U TEOpEMOH O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIEHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHATH IPU3HAKK OO0 TPEYTOIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1au.

[Tons3oBatbess Teopemoit IIudaropa ans pemeHus: reOMETpUUECKUX M IPAKTUYECKHUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO JEJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bnagers NoOHATHSAMU CHHYCa, KOCHMHYCa M TaHIE€HCa OCTPOro yrjla HpsIMOYTOJIBHOIO
TpeyrojabHukKa. I101p30BaThCS 3TUMHU MOHATUAMM JUI PEILICHUS TPAKTUYECKHX 3aady.

Boruncnare  (pa3auyHBIME - cIIOCOOAMHM) — IJIOUIAAh  TPEYrOJbHMKA W IUIOLIAAU
MHOTOYTONBHBIX  (uryp (MOnb3ysch, TA€ HEOOXOIUMO, KaIbKyIaTopom). [IpuMeHATH
IIOJIyYE€HHBIE YMEHMS B IPAKTUYECKUX 3a1adax.

Bnagers NOHATUSMH BIMCAHHOIO M LIEHTPAJIBHOIO yTIJa, HUCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX yIJax, YIJax MEeXIy XOopJaMu (CEeKyLIMMH) U YIJIe MEXAy KacaTelbHOW U XOpAoi
IIPU PEILIEHNN F€OMETPUYECKUX 3a]1a4.

Bnagers MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHMKA, IPUMEHATh CBOMCTBA ONMCAHHOIO
YeTHIPEXYTOJBbHUKA IIPU PELLICHUN 3aa4.

[TpyMeHsTh NOJyuyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3a[a4 peaybHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHUS C TPUMEHEHHEM 1010015
U TPUTOHOMETPHH (II0JIb3YACh, IIe HEOOXO0AUMO, KAIbKYJISATOPOM).

K koHiy oOyuenus B 9 kjacce oOyuaromuiics MOMYYHUT CIEIyIOIIUE MpeaAMETHbIE
pe3yNbTaThI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUU OCTPHIX YIJOB, HAaXOAUThb C HUX IOMOIIBIO
pasiM4yHbIe  BJEMEHThl  MPSIMOYTOJBHOIO  TPEYrojJbHUKA  («pelIeHHe MpsIMOYTOJIbHBIX
TPEYTOJILHUKOB»). HaxoauTh (C MOMOLIbI0 KaNbKYJIATOpa) AJIMHBI M YIJIbl U HETaOIMYHBIX
3HAYEHUMN.

[Tonb30BaTbes opMysiaMy IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUISL HAXOXKIECHHSI COOTHOIIEHNUN MEXly TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB U KOCHHYCOB JUISl HaXOXIE€HUS Pa3IUYHBIX JIEMEHTOB
TPEYrojbHUKA («pEelIeHUE TPEYroJbHUKOB»), MPUMEHSTh HUX IMPU PEUICHUH T€OMETPHUYECKHX
3aj1ad.

Brnaners nousTHsMEU MpeoOpa3zoBaHus MOAOOUS, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. Ilonp3oBaTbes CBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIHHBI U
HaXOAUTh YIJIbl Y MOA0OHBIX (uryp. [IpuMeHsaTs cBoiicTBa moao0us B MPaKTHYECKUX 3aJadax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYXKAIOIIEM MHUPE.

ITonb30oBaTbes TEOpEMaMU O IIPOU3BEACHUU OTPE3KOB XOpJ, O NPOU3BEICHUHU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHUMATh HUX TE€OMETPUYECKUH U (PU3NYECKHIl CMBICI,
IPUMEHSTh UX B PEHIEHUH TeOMEeTpuYeckux U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BEICHNE BEKTOPOB JJIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

ITonb30BaTbcs METOAOM KOOpPAMHAT Ha IIJIOCKOCTH, IPUMEHSATh €ro B PEIIEHUU
TEOMETPUYECKHX U MPAKTUYECKUX 3a/1ay.

Bnagers MOHATHAMM NMPaBUIBHOIO MHOTOYIOJIBHHMKA, IUIMHBI OKPY>KHOCTH, [UIMHBI JTyTH
OKPYXHOCTU M pPaJMaHHOM Mepbl yIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4YacTem.
[TpyMEHATDH MOJIy4EHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.



Haxonute ocu (MM LEHTPHI) CUMMETpUU (DUTYp, MPUMEHSTH IBUXKEHUS IUIOCKOCTH B
IIPOCTEUINX CIIydasiX.

[IpuMeHATh IOJIydeHHBIE 3HAHMS HA IIPAKTUKE — CTPOMTh MATEMAaTU4YECKUE MOJEIU UL
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (PYHKIMH (TOJIB3YSACh, I/1€ HEOOXOIUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Ipocreiine reomeTpuyeckre GUrypsl u
1 I/If cBoiictBa. M3me ele/Ie reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOBIHIA https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnoreka [JOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>KHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnnorexka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpCHHUE, 0000MeHHe 3HAHNH https://m.edsoo.ru/7f415e2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 4 & 12 1
CTRIPEXYTONBRAKA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA00HbIE 15 1 bubmmorexa [IOK
poTIopH P > 1A https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
HHaa A Hal bubmuorexa [JOK
3 TPEYroJIbHUKOB M MHOTOYTOJIbHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX GuUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYXHOCTEU
bu6mmoreka [IOK
6 IT 6006 i 4 1
OBTOPEHHE, OOODIEHHE SHatuH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CcuHycCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpaszoBanue mogodus. Merpuueckue 10 | Bbu6moteka [JOK
COOTHOLLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
3 Bexropsi 12 1 bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPJAWHATHI HA TUIOCKOCTH 9 1 bubmorexa HOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[TMHA
5 OKPY>KHOCTH U TUIOIIAIb KpyTa 8 bubmorexa HOK
Py m Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mnomanei
bubmmoteka IIOK
6 6
JIBHKEHHS I110CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL . 5 but6mmorexa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



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

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

Pacnio3naBaTh Hu3y4eHHbIE Te€OMETpUYECKHE (QUIYpPbI, OINPEAesaTh UX
B3aMMHOE PAacIOJIOKEHUE, H300pakaTh T€OMETPHUYECKUE (UTYPHI,
BBIIIOJIHATh YEPTEKU MO YCIOBUIO 3anaud. M3MepsATh JIMHEWHbIE H
YIJIOBBbIE BEIMYMHBI. Pemiare 3a1auv Ha BBIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB

Jenate rpyOyro OIEHKY JMHEHHBIX W YIJIOBBIX BEIWYMH IPEIMETOB B
peasibHOM XU3HU, pa3MEpPOB IPUPOJIHBIX 00bEKTOB. Paznuuarh pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUIMHBI

CTpouTh 4epTeKH K FT€OMETPUUECKUM 3a/ladam

ITonp30BaTbcsd NpHU3HAKAMH PaBEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BATH
NpPU3HAKW U CBOICTBa paBHOOEAPEHHBIX TPEYTOJbHUKOB NPU PELICHUU
3a1a4

ITpoBoauTh JIOTUYECKHE paccyXIeHus c HCII0JIb30BAHUEM

FEOMETPUUECKUX TEOPEM

6.6

6.7

ITonb30oBaTbes NMpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEAMaHbl, IMPOBEAEHHOW K THIOTEHY3€ IMPSMOYTOJIbHOTO

TPCYTOJIbHUKA, B PpCIICHUHN TCOMETPHUYCCKUX 3aaaY

Onpenensts NapajuieIbHOCTh MPSMBIX C IOMOIIBIO YTJIOB, KOTOPBIE
oOpa3yer ¢ HuUMH cekymas. OnpeaensTs NapauIeIbHOCTh MPSIMBIX C
MOMOIIbI0 PaBEHCTBA PACCTOSHUUA OT TOYEK OJHOW MPSAMOM O TOYEK

JIPYroi mpsiMon

6.8

Pemate 3amaun Ha kieTyaTon Oymare

6.9

[IpoBOANTH BBIUMCIICHUS M HAaXOAWTh YHCIOBbIE U OyKBEHHbIE 3HAUCHUS
YIJOB B TEOMETPUYECKUX 33a7adax C MHCIOJIB30BAHMEM CYyMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJIbHUKOB, CBOICTB yIJIOB, 00pa30BaHHbBIX MPH
NEPECEYEHUN  JIBYX [ApaJUIeJIbHBIX MpsAMBIX  ceKymed. Pemarts

MPAKTUYCCKUE 3a/la41 Ha HAXOXACHUEC YIJIOB




6.10

Bragets moHsATHEM TreOMETPUYECKOTO MECTa TOYEK. YMETh OINpEeAeIATh
OMCCEeKTpUCY yria U CEpeIUHHBIA NEPIEeHIUKYIAp K OTPEe3Ky Kak

TCOMECTPHUICCKUC MCCTA TOYCK

6.11

@opMynMpOBATH ONPEAEICHUs OKPYKHOCTU U KpPYyra, XOpJAbl U JHAMETpa
OKPYXHOCTH, IIOJIb30BaTbCsl HMX CBOMCTBAMHU. YMETb IPHUMEHATH 3TH

CBOMCTBA IIpU PEILICHUHU 3a1a4

6.12

Bitagers NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. [losnb30BaThCs (akTaMu O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA IIEPECEKArOTCs B OJHOM TOYKE, M O TOM, YTO
CEpeIMHHBIEC NEPIICHIUKYIIAPEl K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAI0TCA

B OJJHOH TOYKE

6.13

Biragers noHATHEM KacaTeabHON K OKPYKHOCTH, I10JIb30BaThCS TEOPEMOU
0 NEPHEHAUKYIAPHOCTH KacaTeIbHOW U paguyca, IPOBEAEHHOIO K TOUKE

KaCcaHus

6.14

ITonb3oBaThCs HpOCTCﬁMHMH TCOMCTPUUICCKUMU HCPAaBCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCETPHUUYCCKUEC TIIOCTPOCHUA C TIOMOUIBIO

LUPKYJIS U JIMHEHKH

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

6

6.1

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomerpus

Pacno3HaBaTh OCHOBHBIE BH/IBI I-IGTI:IpéX}/TOJ'II:HI/IKOB, ux J3JICMCHTEHI,

IIOJIL30BAThCSI X CBOMCTBAMHU Ipu pCIICHUU I'COMECTPUYICCKUX 3a1a4

6.2

HpI/IMeHHTL CBOMCTBA TOYKH MEepeCcCUCHUA MCIMAH TPCYTOJIbHUKA (I.[eHTpa

Macc) B peIlIeHUH 3aa4

6.3

Bragere moHATHEM CpegHEN JIMHUM TPEYrOJbHHKA U TpANeluH,
IPUMEHATh MX CBOMCTBA TMpU PELIEHUM TIE€OMETPUYECKUX 3azad.
ITonb3oBatbest TeopemMont Paneca M TEOPEMOM O HPOMOPLIUOHAIBHBIX

OTpPEC3Kax, MPUMCHATH UX JJIA pCIICHUS NPAKTUYCCKUX 3a1a4

6.4

[IpuMeHATH  TpPHU3HAKM  TOJOOMS  TPEYTOJILHUKOB B PELICHUU

TCOMETPUICCKUX 3aaa4d

6.5

[Tonp3oBatbest Teopemoi Iludaropa mms pemieHus: TEOMETPUUECKHX H




MMPAKTUYCCKUX 3aaa4v. CTpOI/ITL MAaTeMaTUYCCKYIO0 MOJICJIb B IPAKTUYCCKUX
3agadax, CaMOCTOATCIIbHO O€JIaTh qepTén( 1 HaXOJUTh COOTBETCTBYIOIHME

JJIMHBI

6.6

Bnagers mnoHSATHAMU CHHYCa, KOCHMHYCa W TaHI'CHCAa OCTpOro yrijia
NpsAMOYTOJIBHOT'O TPCYI'OJIbHHUKA. Ilonp30BaTbCA 3TUMH TOHSATHSIMH JI

pelICHUA NPAKTUYCCKUX 3a/1avd

6.7

6.8

6.9

6.10

9 KJIACC

Bbuucnare  (pa3NMu4HBIMH -~ CIIOCOOAMHM) IUIOMIAJh TPEYTOJbHUKA U
IUIOHIAId  MHOTOYTOJBHBIX  Quryp (MoOJb3ysich, TIA€ HE0O0X0IUMO,
KaJIbKYJISITOpOM). IIpUMEHATh IOJIydeHHbIE YMEHHUS B IPaKTUYECKUX

3aJadax

Brnaners MOHATHUSAMM BIMCAaHHOIO M LIEHTPAJIBHOIO YIJla, MCIOJIb30BAaTh
TEOPEMBI O BIIMCAHHBIX yTilaX, yIriax MEXIy XopJaMu (CEKyIIUMHU) U yTiie
MEXIy KacaTeJIbHOW U XOpJOM MpU PEIIEHUH T€OMETPUUECKHUX 3a/1a4

Brnagerp noOHATHEM  ONMCAHHOIO  YETHIPEXYTOJBHUKA, IPUMEHSTh

CBOMCTBA OITMCAHHOT'O LIeTpréX}’l"O.]'II;HI/IKa IIpHu PCUHICHHUU 3a/1a4

HpI/IMeHHTL IMMOJIYYCHHBIC 3HaHUA Ha IMPAKTHUKE - CTPOUTH
MAaTeMAaTHYCCKUEC MOACIMU I 3aaad pe&HBHOfI KU3HHU W IIPOBOIHWTDH
COOTBCTCTBYIOIIINEC BBIYHCIICHUA C NIPUMCHCHUCM HO,[[O6I/I$I u

TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYJIITOPOM)

Kona
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX YIJIOB, HAaXOJUTh C HX
MOMOUIbIO  pPa3IUYHbIE AJIEMEHThl MPSIMOYTOJIBHOIO TPEYrojibHUKa
(«pelieHue MPSIMOYTOJIBHBIX TPEYroJIbHUKOBY»). HaxonuTe (¢ MOMOIIbIO

KaJIbKYJIATOPA) TMHBI U YTIIbI 1711 HETAOJIMYHBIX 3HAYCHU I

6.2

[Tonp3oBaThCs dhopmynamu MPUBEJCHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAaXOXKJIEHUS COOTHOLICHHM

MCKAY TPUTOHOMCTPUICCKUMU BCIMIYNHAMU

6.3

Hcnonp30BaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JUJISl HaXOXICHHUSA
pa3IMYHBIX JJEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEyTrOJIbHUKOBY),

IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4




6.4

Bnanerr mnoHsATHAMH TpeoOpa3oBaHUS TMOAOOMS, COOTBETCTBEHHBIX
areMeHTOB 1oao0HbIX ¢uryp. Ilomp3oBaThcsi cBOMCTBaMHM 1MOA00US
MPOU3BOJBHBIX (GUTYP, YMETh BBIYHCIATH UIMHBI U HAaXOOUTh YIJIBI Y
nonoOHbIX ¢uryp. IlpuMeHsSTH CBOHCTBA MOMOOHMS B MPAKTUYCCKUX
3aJadax. YMeTh IPUBOAUTH MPUMEPHI MOJOOHBIX (DUTYP B OKPYKAIOILIEM

MUpe

6.5

[Tonb30BaThcss TEOpEeMaMU O TIPOU3BEACHUHM OTPE3KOB  XOpI, O

MMPOU3BCACHUHN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

6.6

6.7

6.8

6.9

6.10

[Tonb30BaTbcs BEKTOpaMH, IOHUMATh UX F€OMETPUUYECKUN U (PU3HUECKU
CMBICJI, IPUMEHSATh UX B PEIIEHUN F€OMETPUUECKUX U (PU3MUECKUX 3a/1ad.
ITpyuMeHATh CKaIsSIpHOE MPOU3BEAECHUE BEKTOPOB [UIsl HAXO0XKIECHUS JUIMH U

yTJI0B

ITonp30BaThCcsl METOAOM KOOpAWHAT Ha INUIOCKOCTHU, IIPHUMCHATH €ro B

PCHICHUU I'COMCTPHUUCCKUX U IMPAKTHUYCCKUX 3a]a4

Bnagerb  MOHATUSMHM ~ OPAaBWIBHOTO ~ MHOTOYIOJbHUKA,  JJIMHBI
OKPY>KHOCTH, JUIMHBI TyTM OKPYXHOCTH U PaJHMaHHOM Mepbl yria, yMeTb
BBIUUCIIATh IUIOIIAAb Kpyra M ero dacteil. [IpuMeHATh moydyeHHbIe

YMCHUA B IPAKTUYCCKUX 3ajadax

HaxonuTh ocu MM LEHTPHl CUMMETPUU (PUTYp, TPUMEHSTH JBUKEHUS

IJIOCKOCTH B IIPOCTEHIINX CITydasx

[IpuMeHsATH  TOJy4YEHHblE 3HaHMA HAa  TPAaKTUKE —  CTPOUTH
MaTeMaTHUYecKhe MOJENu Ui 3aJad peajbHOW JKHU3HM M MIPOBOAMTH
COOTBETCTBYIOIIME  BBIYUCIEHHUA C MNPUMEHEHHEM MOJo0us U
TPUTOHOMETPUUYECKUX  (QYHKUMH  (MONB3ysACh, TIZ€  HEOOXOIMMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
6 I'eomerpus
Hauanbnuble moHsiTusi reomeTpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroid. Bujisl
6.1 yriioB. BeprukanpHble M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTroyroJjpHuK. [TapamiensHOCTh U IEPIIEHAUKYIIPHOCTD IPSIMBIX
62 Cummerpuunblie ¢urypbl. OCHOBHBIE CBOWCTBa OceBOW cuMmmeTpuu. IIpumepsl
' CUMMETPUH B OKPYXKAIOIIEM MUPE
63 OcCHOBHBIE TOCTPOEHMSI C IIOMOIIbIO LUPKYJs U JIMHEHKU. TpeyroibHUK.
' BricoTa, Mmennana, 6GuccexkTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBII ¥ PAaBHOCTOPOHHHMU  TpPEeyroJbHUKHA.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa M NpPU3HAKU PAaBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYroJIbHUKOB
6.6 CpolicTBa M NMpU3HAKKU MapaieNbHbIX NpsMbIX. CyMMa YIJIOB TpeyrojbHUKA.
' BHelHue yrisl TpeyrojpHUKa
ITpsimoyronbHbIl  TpeyrosbHUK.  CBOMCTBO  MEAMAaHBl  MPSAMOYTOJBHOTO
6.7 TPEYroJIbHUKA, TNPOBEAEHHOM K  runoreHyse. [Ipu3Hakm  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroIbHBINA TPEYrOIbHUK C YIJIOM B 30°
HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopeMa O OoJbIIeM yrie W OoibllIell CTOPOHE TPEYroJibHUKA.
IlepnieHuKyIsIp ¥ HAKJIOHHAS
6.9 I'eomerpuueckoe MecTo TOYeK. buccekTpuca yrma M CepeIUHHBIN
' NEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK
6.10 OKpy’KHOCTb M KpYT, XOp/ia U IMaMeTp, UX CBOMCTBA. B3anmHoOe pacnonoxxeHue
' OKpYXHOCTH U npsMoii. KacarenbHas u cekyiast K OKpy>KHOCTH
611 OKpy’XHOCTb, BIIHMCaHHas B Yyroj. BmucanHas W omnHCcaHHas OKPYXHOCTH
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus




6.1 UYetpipéxyrosnbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaIpaT, X MPU3HAKK U CBOMCTBA

63 Tpaneuus, paBHOOOKasi Tpamenus, e€ cBoicTBa W Hpu3Haku. [IpsMoyroiabHas
' Tpaneuus

. Meron yaBoenuss mMenuanbl. LlenTpanbHas cummerpus. Teopema Daneca u
. TEOpeMa O IPOIOPLUOHAIIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojibHUKa U Tparneuuu. LlenTp macc TpeyrojibHUKa

6.6 [Tonobue TtpeyronbHUKOB, Kod3duuuent mnomobus. IIpusnaku moxoOus
' TpeyrojabHUKOB. [I[puMeHeHune nogoous npu peleHu NpakTHIeCcKuX 3a/1a4

6.7 dopMyIibl IS TUIOIIAAU TPEYTOJIbHUKA, TapaJlieiorpaMma, poMmoa 1 Tpareuuu

6.8 CpoiictBa muomanel reomerpuyeckux ¢uryp. OTHoLIeHHE —IUIOIIAJEH
. no100HbBIX puryp

6.9 Boruncnenue miomaaeld TpeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KIJIETYAaTON
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu pemeHun

MPAKTUYCCKUX 3aaaY

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIja TPSMOYTOJBHOTO TpPEyroJbHHKA.
6.11 | OcHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpUroHOMeTpuueckue (GYyHKIHUU
yrioB B 30°, 45° u 60°

612 BrnucanHble M HEHTpaIbHBIEC YIUIBI, YTOJI MEXAY KacaTeIbHOM M XOpJAOU. YTIIbI
MEXIY XOpJAaMU U CEKyLUMU

6.13 BrrcaHnHbIe ¥ ONIMCAHHBIE YETBIPEXYTOIbHUKH

B3anmHuoe pacnonokeHue ByXx okpykHoctell. Kacanue oxpysknocreit. OOmiue

6.14
KacaTeJbHbIE K IBYyM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6  T'eomerpus

6.1 Cunyc, kocunyc, Tanredc yrioB ot 0 no 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. POPMYJIBI TPUBEACHUS

6.2 Pemenune TpeyroiabHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemienue
IPaKTUYECKHX 3a/1a4 C MCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3  IIpeobpazoBanue momodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB

6.4  Teopema O HMpPOU3BEACHUU OTPE3KOB XOPI, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB




CEeKYIIUX, TeOpEMa O KBaJIpaTe KacaTeIbHOI

BexTop, nnuHa (MOIyJsib) BEKTOpPa, COHAIIPABIIEHHBIE BEKTOPBI, IPOTHUBOIMOIOKHO

HaIpaBJICHHBIC BEKTOPbI, KOJUIMHECAPHOCTH BCKTOPOB, PAaBCHCTBO BEKTOPOB,

63 omepanvy HaJ BeKTopamu. PasiiokeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOPAM
P Koopaunarsl Bektopa. CKalspHOE NPOU3BEINCHHE BEKTOPOB, NPUMEHEHHUE IS
. HaXO0X/I€HUs JUIMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA INIOCKOCTH. YPAaBHEHUs NPAMONW M OKPYKHOCTH B
6.7 | KOOpAMHATax, NEPECEYCHHE OKPYKHOCTEH M NpAMbIX. MeToJn KOOpAMHAT U €ro
IPUMEHEHNE
6.8 | IlpaBuibHBIE MHOTOYTOJIbHUKU
6.9 JlninHa okpyskHOCTH. I'pamycHast m pagMaHHas Mepa yrila, BBIYMCICHUE UIMH YT
' OKpY’KHOCTEN
6.10 | Ilnmomans kpyra, ceKTOpa, CErMEHTa

6.11

JIBWKCHHSI TUIOCKOCTH W BHYTPCHHHE CUMMETpun (uryp (dJIeMEHTapHBIC

npencrasienus). [lapamiensaelii nepenoc. [loBopot




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJIMHOXKECTBO, OIIEpaLlui
Ha/Jl MHOKECTBAMH; yMEHHE OIEpUPOBaTh MOHATUAMHU: Ipad, CBI3HBIN
rpad, AepeBO, LUK, NPUMEHATh WX TPU pPEIICHWH 33734, yMEHUE
UCMOJIb30BaTh TIpaduyeckoe MpeACTaBIEHUE MHOXXECTB JUISL OMMCAaHUS
peabHBIX MPOLIECCOB U SBICHUM, IPU PEIICHUH 3a/1a4 U3 APYTHX yU4eOHBIX

npeaMCTOB

YMeHHe OonepupoBaTh IOHATHUAMM: OIPEACIICHUE, aKCUOMa, Teopema,
JI0OKa3aTeJIbCTBO; ~ YMEHHME  paclo3HaBaTb  WCTHUHHBIE W JIOKHBIE
BBICKA3bIBAHUS, [PHUBOJUTH IIPUMEPBl M  KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHATHSAMH: HATypaJbHOE YMCIO, IPOCTOE U
COCTAaBHOE YHCJO, ACTUMOCTb HAaTypalbHBIX YUCEI, IPU3HAKU JAEITUMOCTH,
IIEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs IpoOb U JecaTU4Has JpoOb,
CTaHJApPTHBIA BHUJ YMCIA, PAaLlMOHAIBHOE YHCIIO, UPPALMOHATIBLHOE YUCIIO,
apu(dMeTHUeCKUl KBaJpaTHbI KOPEHb; YMEHHE BBINOJIHATH JIEHCTBUS C
YHCJIaMH, CPaBHHUBATh U YNOPSA0YMBATh 4YMCIa, MPEACTABIATh YUCIIA Ha
KOOPJMHATHON MpsIMOI, OKpYyIJIATh YMCIIA; YMEHHUE JeNaTb HNPUKUIKY U

OLICHKY pe3yJibTaTa BbIYMCICHHI

YMeHue omnepupoBaTh MOHIATHSIMH: CTENEHb C LEJNbIM IOKa3aTeleM,
apu(MeTHUeCKUil KBaJpaTHBIH KOpEHb, MHOTOWIEH, anredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHU OOJIbIle
eIMHUIIBI; YMEHHUE BBINOJHATh pacy€Thl Mo (opmysiam, mpeoOpa3oBaHUs
HENbIX, JAPOOHO-pAIlMOHATBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSIMH,
pa3I0KEHNUE MHOTOWIEHA Ha MHOXKUTENIN, B TOM YHUCIIE C UCIIOJIb30BAHUEM

(dbopMys pa3HOCTH KBaIpaTOB M KBaJipaTa CYMMbI U Pa3HOCTH

YMeHue onepupoBaTh IMOHATHAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOU IEPEMEHHOH, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pellaTh JIMHEHHBbIE M KBaJpaTHble ypaBHEHMs, JpOOHO-

palMOHAIbHBIE YPaBHEHHS C OJHOW IIEPEMEHHOH, CHCTEMBI [JBYX




JIMHEVHBIX ypaBHEHWM, JIMHEMHBIE HEPABEHCTBA W UX CHUCTEMBI,
KBaJIpaTHbIE U APOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHON MEPEMEHHOM!,
B TOM YMCJIE IIPU PELICHUM 3a/1a4 U3 JPYTHX NPEIMETOB U MPAKTUYECKUX
3a/1a4; YMEHHE MCHOJb30BaTh KOOPJAWHATHYIO MPAMYIO M KOOPAMHATHYIO

TUIOCKOCTH JIJIs1 U300pakeHUs pelIeHUi ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSMH: (QYHKUUS, Trpaduk (QyHKIUH, HYIU
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHMS,
yObIBaHUs, HauOOJbIICE W HAaWMEHbIIEe 3HAYCHUs (QYHKLIUHU; YMEHHE
ONEpUpPOBATh TOHATUSAMH: NpsMas PONOPLUHOHATBHOCTh, JIMHEHHAs
byHKums, KBagpaTtuuHas (yHKOUS, oOpaTHAas MPOMOPIHOHAILHOCTS,
napaboda, runep0Ooina; yMeHHe CTpOUTh rpadukn QyHKIMH, UCTIOIB30BaTh
rpaduKu JUIsL OTPENETCHUsT CBOWCTB IPOLECCOB M 3aBHCUMOCTEH, ISt
peuieHus 3a1ad M3 JpYyrux Y4YeOHBIX NPEIMETOB M PEANbHOM JKU3HH;

YMCHUC BBIPAXKATH q)OpMy.]IaMI/I 3aBUCUMOCTH MCKAY BCIIMYMHAMU

YMmenue OIICPHUPOBATH IMOHATHAMU: IMMOCICIOBATCIIbHOCTD, apI/I(i)MeTI/I‘ICCKaﬂ
W TeoMeTpHYecKas MpPOrpecCMd; YMEHHE HCIONIb30BaTh CBOMCTBA
MOCJIeIOBATEILHOCTEH, (POPMYIJIBI CYMMBI M OOIIETO 4ji€HA MPU PEIICHUU
3a]a4, B TOM YHUCIE 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB M peaibHON

KHU3HU

YMmenune pelaTh 3aga4u pa3HbIX TUIIOB (B TOM YUCJIC HA ITPOUCHTHI, JOJHU U
4aCTu, ABHIKCHHUC, pa60Ty, ICHY TOBApOB U CTOUMOCTH IIOKYIIOK U YCIIYT,
HaJIOrH, 3aJadu U3 obOnacTh YOpaBJICHUA JIMYHBIMHU U CEMEHHBIMU
(I)I/IHaHCElMI/I); YMCHUC COCTABJIATH BBIPAKCHHSA, YPABHCHUA, HCPABCHCTBA U
CUCTEMBI 110 YCJIOBHUIO 3aJadyu, HCCICAOBATH IIOJIYUYCHHOC PCHICHUC H

OLICHUBATh HpaBI[OHO,[[O6HOCTL MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (pUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JOMaHasi, yrojl, MHOTOYI'OJbHHMK, TpPEYTrOJbHUK, PaBHOOCAPEHHbIH U
PAaBHOCTOPOHHHUI TPEYTOJbHHUKH, NMPSIMOYTOJIBHBIN TPEYyTOJIbHUK, MEINAHA,
OuccekTpuca u BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJILHUK,
napajuieyiorpaMM, — poM0O,  HpSIMOYTOJIBHHMK,  KBajapaT,  Tpameuus;
OKpY’KHOCTb, KpYI, KacaTellbHas; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
burypamu; yMeHue pemaTh 3a1a4l, B TOM YUCIIe U3 IOBCEHEBHOM JKU3HU,
Ha HAaxOXJECHUE I€OMETPUYECKHUX BEIUYUH C IPUMEHEHUEM H3YUYEHHBIX

CBOMCTB (puryp u pakToB

10

YMeHue omnepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, PABEHCTBO




TPEYrOJbHUKOB; MapaJIJIEIbHOCTh U NEPIEHIUKYJISIPHOCTD MPSMBIX, YTOJ
MEXIy MPSAMBIMU, TEPHEHAMUKYJSP, HAKIOHHAS, MPOEKIHs, Mogo0ue
¢uryp, mogoOHBIE TPEYTOJIbHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKH U
MPsIMOM; YMEHHUE PacliO3HABATh PABEHCTBO, CHMMETPHIO U 10a00ue Quryp,

[IapaJUIEIIbHOCTD U NIEPIIEHIUKYIIIPHOCTD MPAMBIX B OKPYIKAIOIIEM MHUpE

11

YMeHue onepupoBaTh NOHATHUSAMU: AJIMHA, PACCTOSTHUE, YroJl (BEJIWYMHA
yria, CHHYC U KOCUHYC yIJla TpeyrojbHHKa), IUIOIIa/b; YMEHHE OLIEHUBATh
pasMepsl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE
OPUMEHATh (POPMyYJIbl MEpUMeTpa U IUIOLAJd MHOIOYTOJbHHUKOB, JJIUHbI
OKpPYXHOCTM M  IUIOW[@AM  Kpyra, o0beMa  MIpSIMOYTOJIbHOTO
napaJuleenunena; YMEHME  IPUMEHATh  IPU3HAKU  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJbHHKA, TEOPEMY
[Tudaropa, TpUroOHOMETPUUYECKHE COOTHOIIEHUS JUIsI BBIUMCIICHUS JUIMH,

pacCTOAHUH, TJIOIIAACH

12

13

14

Ymenne wm300paxkarh  MiIockue  (Gurypel W HX ~ KOMOWHAIWH,
IPOCTPAaHCTBEHHbIE (UIYpPHl OT pPYyKH, C TIOMOLIbI YEpPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CUMBOJBLHOMY

OITMCAHHIO

YMmenue ONCpUpPOBATh IOHATHAMU: MNPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
KOOpAWHAThl TOYKH, BEKTOpP, CyMMa BCKTOPOB, MMPOU3BCACHUEC BCKTOpPA Ha
YUCJIO, CKAJIPHOC NPOU3ZBCACHHUE BCKTOPOB, YMCHHC HUCIIOJIB30BATh
BCKTOPBI U KOOPAWHATEI JJIA NPEACTABICHUSA OAaHHBIX W PCHICHUA 3a/a4d, B

TOM YHUCJIC U3 APYTrUx yLIe6HBIX npeaAMETOB U peaanofI KU3HU

YMeHue onepupoBaTh NOHATUSIMU: CTOJIOUKOBBIE U KPYTOBbIE TUATPAMMBI,
TabnMuIBl, cpeaHee apudmernueckoe, MeAuaHa, HauOoibllee U
HauMEHbIlIee 3HAYEHHs, pa3Max YHUCIOBOr0 Habopa; yMEHHE HU3BIIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATH HH(OPMAIIHIO, PEICTABICHHYIO B
TabJMLax U Ha JuarpaMmax, OTPakalollyl0 CBOMCTBA M XapaKTEPUCTUKU
pEAIbHBIX IPOLIECCOB W SIBIIEHUH; yYMEHME paclo3HaBaTb H3MEHYMBBIC

BCJIMYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue onepupoBaTh TMOHATUSMHU: CIyYallHBIM OMNBIT (CIy4alHBIN
OKCIEPUMEHT),  JJIeMEHTapHOE  COOBITHE  (PJIEMEHTAapHBIM  HCXOM)
CJIy4alfHOTO OIbITa, ClydailHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaXOIUTh  BEPOSATHOCTH  CIy4yallHBIX  COOBITHM B  ONBITaX C

PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMHA CO6I>ITI/I${MI/I; YMCHHUEC pC€IIaTh 3aJaqdun
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MCTOOM OPraHU30BaHHOI'O Hepe60pa U C HCIOJb30BAaHUCM IIpaBHJIa
YMHOXCHHA;, YMCHHE OLCHHBATb BEPOATHOCTHU PEAJIbHBIX COOBITUH U
ﬂBHeHHﬁ, INOHMUMAThb POJIb MPAKTUYCCKU JOCTOBCPHBIX M MAJTOBCPOSATHBIX
COOBITHH B OKpyXamimeM MUPE U B KHU3HHU, 3HAKOMCTBO C IIOHATHUEM
HC3aBUCHMBIX CO6LITI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEI U €ro

POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHue BrIOMpaTh MOIXOANINNA U3YUYSHHBIM METOJ I PEIICHUS 3aauH,
MPUBOAUTH MPUMEPHl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HU, pPAaclo3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
ONUCHIBATh OT/CJIbHBIC BBIJAIOIINECS PE3YJIbTAThl, MOJYYECHHBIE B XOJI€
pa3BUTHS MAaTEMaTUKU KaK HayKd, IPUBOJUTH MPUMEPHl MaTEMaTHYECKUX

OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yuciia 1 BIYUCICHUS
1.1 | HartypanbHble u nenble yucia. [I[pu3Haku 1eIMMOCTH LEIbIX YHCET
1 OOBIKHOBEHHBIE U ACCATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOIUYECKUE
. npodu
3 Panmonaneupie uucia. ApudMeTudyeckue omnepanuy ¢ paludoHaIbHBIMU
. qrCcIaMu
14 JleiictButenpHble uncia. Apudmernyeckue omnepaudd ¢ ACHCTBUTEIbHBIMU
. qrclIaMu
s [TpuOnmkEHHBIC BBIYKMCICHUS, TMpaBWIA OKPYIJICHUS, TMPUKUIKA M OICHKA
. pe3ysbTata BEIYUCICHUN
2 AnreGpanyecKkue BbIpaXKEHUS
2.1 | BykBeHHbIE BhIpaKeHHUS (BBIPAKEHUS C IEPEMEHHBIMHU )
55 Crenenb ¢ uenbiM mnokaszateneMm. CTeneHb C palUOHAIbHBIM IOKA3aTENEM.
' CBoiicTBa cTenieHU
2.3 MHoOrouieHsl
2.4 | Anrebpanueckas 1poOb
5 s ApudmeTnueckuii KOpeHb HaTypanbHOU cTeneHu. [leiicTBus ¢ apudmeTnyecKkuMu
. KOPHSIMHA HaTypaJIbHOW CTENEHU
3 VYpaBHEHUs U HEPABEHCTBA
31 lensie wu npoOHO-pammoHanbHBIE ypaBHEHUs. CHCTEMBI U  COBOKYIHOCTH
' ypaBHEHUU
35 lensie u npoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHUCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB
3.3  Pemenue TeKCTOBBIX 3a]1a4
4 YucnoBsle MOCIEI0BATENbHOCTH
4.1 TIlocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS OCIEN0BATEILHOCTEH
4.2 | Apudmernueckas u reomeTpudeckas mporpeccur. @opmyna ciI0KHBIX MPOIIEHTOB
5 OyHKIHUU




@Oyuk1us, crocoos! 3ananus ynkiun. ['padux pynkumu. O6nacTs onpeaeacHus u

MHOKecTBO 3HaueHui Qpynkuuu. Hynmu pynkuuu. [IpomexxyTky 3HaKOIOCTOSHCTBA.

> [IpoMexyTKH MOHOTOHHOCTH (YHKUMU. MakCUMyMbl U MHUHUMYMBI (DYHKIIHU.
Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIUN HA TPOMEKYTKE

6 Koopaunatsl Ha npsiMO#l ¥ TIJIOCKOCTH

6.1  Koopaunarnas npsimas

6.2 | JlekapTOBBI KOOPJIMHATHI Ha MIOCKOCTH
7 I'eomeTpus

7.1  Teomerpuueckue GUTyphl U KX CBOWCTBA

7.2 TpeyronbHHUK

7.3 MHOroyroJlbHUKU

7.4 OKpy’KHOCTb U KpYyT

7.5 | H3MepeHune reoMETpUYECKUX BEITNYUH

7.6  BekTopbl Ha IIJIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA

8.1 | OnmcarenpHas CTaTUCTUKA

8.2 | BeposTHOCTb

8.3  Kombunatopuka

8.4 | MHuoxecTBa

8.5 I'padm




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* ['eometpust, 7-9 knaccel/ Atanacss JI.C., byty3os B.®., Kanomues C.b. u apyrue,
Axkunonepnoe o6mectso «M3narensctBo «lIpocBemienner

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

* www.lseptember.ru - Bce mpuiioKeHUs K razere «1ceHTsops»
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