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PABOYASA ITPOTPAMMA

yueOHoro kypca «I'eomerpus»

U1 oOygarommxcs 7-9 KiaccoB

. OpJioBckmii




MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeiOB LIKOJIbHOM MaTEMaTUKH, UMEIOIINUNA CBOEH
LEJIbI0  00ECleYnUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacrooKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. L[eHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJHUTH
paccyKIeHUs «OT IMPOTUBHOI0», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro u3ydeHuss rTeOMETPUH SBIISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTa IIPU
pPEIICHUN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPUUECKYI0 (QUrypy, ONUCaTh
CJIOBaMH JIAHHBIM YEPTEXK WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3yYCHUU I'€OMETPHUM.
[Ipu pemeHun 3agay  MPAKTHUECKOrO  XapakTepa OOYyYaroIMMHCS  y4yUTCS  CTPOUTH
MaTEMAaTUYECKUE MOJCIN pPEAJIbHBIX JKU3HEHHBIX CHUTyallMi, NPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb ITOJIy4EHHOT'O pe3yibTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C JPYTMMU YUYEOHBIMU IpeIMeTamH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETpPUYECKUX  (GUryp U IMOHATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Haubosee
ApKO BUJHBI B TeMaX «Bektopbsl», « Tpuronomerpuyeckue cooTHoOIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebubiit kKypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE Pa3elibl COAEPIKAHUS:
«['eomerpuueckne ¢Gurypsl u uX CBOHCTBay, «M3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IJIOCKOCTW», «BekTopbl», «JIBUXKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus OJOOUN.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
7 KIIACC

HavaneHbple monsTus reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprukaneHele U  cMmexHble yrabel. buccekrpuca yrma. JlomaHas, MHOrOYroJjbHUK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD MPSIMbIX.

Cummetrpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPYXaIOIlIEM MUDE.



OCHOBHBIE TIOCTPOEHUS C TOMONIIBIO WLHUPKYJIss W JUHEWKU. TpeyronbHuK. BeicoTa,
MennaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M NpPHU3HAKM PABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjioB TpeyrojbHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMOyTonbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yriie U O0oNblIel CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAs.

I'eomeTpruyeckoe MeCTO TOYEeK. buccekTpuca yria M CEpelIMHHBIN INEPHEHAMKYIAP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, HMX CBoiicTBa. B3amMHoe pacrnoyioxkeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYy»HOCTb, BIIMCaHHAs B
yroi. Bimcannas 1 onucaHHasi OKpyKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronbHuku. llapamienorpamMm, ero mpusHaku M CBOWCTBAa. YacTHbIE ciaydau
napaiesiorpaMMoB (TIPSIMOYTOJIbHUK, poMO, KBaJpaT), UX HpU3HAKU U cBoiicTBa. Tpanmeuws,
paBHOOOKas Tpamnenwsi, e€ cBoicTBa U mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoeHuss menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[TogoGue TpeyroapHUKOB, Kod(pduimeHtT nomaodus. [lpusHaku mogoOus TPEyroJbHUKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUYECKHUX 3a/1ad.

CaolicTBa miomaae reoMmerpuueckux ¢uryp. @opmyisl I IJIOUIAAA TPEYrojJbHUKA,
napajenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX QUTYD.

Beruucnenue miomazei TpeyroJlbHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema [ludaropa. [Ipumenenue teopemsl Iludaropa nmpu pemeHUN MNPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIVla IpPsAMOYIOJBHOTO TpeyrojpHUka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXKIY KacaTeJIbHOW M XOPAOH. YTIbI MEXIY
XopAaMM UM CEeKylmMMH. BrnucaHHble W ONMCaHHbIE UYETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHue ABYX OKpykHocTed. Kacanue okpyxnoctedl. OOmue KacarelbHble K JABYM
OKPYXHOCTSIM.

9 KIIACC

Cunyc, xocunHyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHUHYcOB. PerieHue
MPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX IIEMEHTOB.



Teopema 0 Ipou3BeNEHNUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTelIbHOM.

BekTtop, nnumHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HAJ
BEeKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IIPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHUS IMpPSMOM U OKPYKHOCTH B
KOOpJMHATAX, [IEPECCUCHUE OKPYKHOCTEW U IIPSAMBIX. METO KOOpAUHAT U €r0 IPUMEHEHUE.

ITpaBriibHBIE MHOTOYrONbHUKY. JlyInHA OKpYyXHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYKHOCTeH. [1momane kpyra, ceKTopa, CErMeHTa.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUryp (3JIeMEHTapHbIE PEICTABICHU).
[TapannensHbii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTUKEHUH B APYTrUX HAYKax W MPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO O0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHUE B PELICHUM MPAKTUYECKUX 3a/Jady MaTeMaTH4ecKou
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TpaekTOpuu oOpa3oBaHUs U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, pELICHUH, pacCyK1€HUIN, YMEHUIO BUJETh MATEMATUYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(depbl 4eloBEYECKOH MAeSITEeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHME  KYJbTYPbl  310pPOBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pediexcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIlel cpefbl, IMIaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBoei
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyTupoOBaTh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYaI[MlO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble joruyeckue AeiicTBUA:

® BBIBIATh M XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKKM MATEMaTUYECKHMX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYIUPOBaTH ONPEAEICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHHs U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIPUHMMATh, (popMynupoBaThb U NPeoOPa3OBBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIC, CIUHIUYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAOMIOAEHMSIX W YTBEPKACHUAX, Npe/ularaTb KPUTEPUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAECIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh JI0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPXKJIEHUH (IpSIMbIE U OT MPOTUBHOIO),
IPOBOJIUTH CaMOCTOSTEIbHO HECJOXKHBIE JI0Ka3aTeNbCTBA MaTEeMaTHYeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAlLUIO, MPUBOJUTH MPUMEPbl M KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh crmoco0 pemeHuss yuyeOHOHM 3anauM (CpaBHMBATH HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanboJsiee MOAXOMAIMINNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

® HCIOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUN  WMHCTPYMEHT  IIO3HAHUS,
(dbopMynHupoBaTh BONPOCH], (PUKCUPYIOIIKNE TPOTUBOpEUHE, IPOoOIeMy, caMOCTOSITEIbHO
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBICHHOMY IUIAHY HECIOXHBIH HKCIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;



camMoCTOsITeNbHO  (hopMynupoBarh 00OOIIEHHMsST MW BBIBOJBI IO  pe3ylbTaTam
NPOBEAEHHOTO HAOJIONEHHS, WCCIEIOBAHUS, OLEHHWBATh JOCTOBEPHOCTH IOTYYECHHBIX
pe3yJIbTAaTOB, BEIBOJIOB U OOOOIICHHMIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOIECCA, a TAK)KE BBIABUIATh IPEIIOI0KEHHS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BBIOMpATh (OpMy IpeACTaBICHUS WHPOPMAMK U WLIIOCTPHPOBATH PElIacMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WA
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHHUMATh M (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMH M IECISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOI TOYKY 3PEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PELICHHUs 33Ja4d, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X07e 00CYXKIEHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOil TE€MbI, TIPOOIEMBI,
pernraeMoi 3aJa4uu, BHICKa3bIBaTh MJICH, HAIICIICHHBIC HA MMOUCK PEIICHHUS, CONOCTABISATh
CBOM CYX/ICHHSI C CYXIEHHSIMHU JPYTHX YYaCTHUKOB JMANOra, OOHAPY)KUBATh PasziIHyKe
U CXOJICTBO MO3WIMH, B KOPPEKTHOH (opme (HopMyaHpoBaTh pazHOTIACUS, CBOH
BO3PAXKCHHUS;

NPEICTaBIATh PE3YJIbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCIEIOBAaHMSA, MPOCKTA,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHUS C YYETOM 3a/1ad TPE3CHTAUU U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW W WHAMBHIYAITBHON paOOTHI IIpH
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD 1I€JTb COBMECTHOHM NESTEeIHbHOCTH, IJIAHWPOBATh OPTaHU3AIUI0 COBMECTHON
paboThl, pacipeAensaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTarT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopMmax paboThl (00CykaeHNsI, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHHPOBATH CBOM JICHCTBHSA
C IIPYT'MMH YJI€HAMH KOMAaH[bI, OLEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUI TPOIYKT
10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM yYAaCTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, QJITOPUTM pelIeHus 3agaud (WIK €ro 4YacThb),
BbIOMpaTh CcHocoO pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAaMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara PelIeHus
MaTeMaTH4YeCKOM 3a7auM;

® TpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PEUICHUH 33Jadl, BHOCHTH
KOPPEKTHUBHI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3yJIbTaTa JIESATEIbHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MMPUYUHBI JOCTHKEHUS WIIM HEJOCTHKEHUS LI, HaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIC
pe3yibTaThl:

Pacnio3HaBaTh HM3yuyeHHbIE Te€OMETpUUYECKHE (UIYphbl, ONpPEAEHsATh HUX B3aUMHOE
pacroyio’)keHue, HU300pakaTb I'e€OMETpUUYECKHE (UIYphl, BBIIOIHATH YEPTEXKU IO YCIOBUIO
3anaun. V3MepsATh JIMHEHHBIE W YIJIOBbIE BEIMUYMHBI. Pemarh 3ajauv Ha BBIYMCIEHUE JJIUH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH MPEIMETOB B PEaJbHOM KHU3HH,
pa3sMepoB MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPAAKY BEITUYHHBI.

Ctpoutb 4epTeKH K F€OMETPUUECKUM 3a/1a4aM.

[Tonb30BaTbcs MpHU3HAKAMU pPABEHCTBA TPEYrOJIbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIIEHUH 3a/1a4.

ITpoBOAUTH OTMYECKHUE PACCYXKIECHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMHM pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYrojibHUKA, B PELICHUU
FEOMETPUUYECKUX 3aad.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C TIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWTh YUCIOBblE U OyKBEHHbIE 3HAYEHMs YIJIOB B
FeOMETPUUYECKUX  3aJayax C  HCIOJb30BaHMEM CYMMbBl  YyIJIOB  TPEYrOoJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU MABYX NapalieIbHbIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HaXOKJIEHHUE YTJIOB.

Brnaners moHATHEM T€OMETPHUECKOT0 MECTa TOUEK. Y METh OINpeNIeNIATh OMCCEKTPUCY yIia
U CepeANHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FTeOMETPUUECKHUE MECTa TOUEK.

@opMyIUpOBaTh ONpPEAEIEHUsI OKPY)KHOCTH M Kpyra, XOpJAbl U JHaMeTpa OKPYXHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHSTH 3TH CBOWCTBA IIPU PEILICHUU 3a7au.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaxXOAWTH €€
ueHTp. [loap3oBaThCcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYToJbHUKA MEPECEKAOTCS B
OJIHOI TOYKE, U O TOM, YTO CEpEeIWHHbIE MEPHEHAUKYISPbl K CTOPOHAM TpPeYrojbHUKa
NIEPECEKAIOTCS B OHON TOUKE.

Brnagerp nOHATHEM KacaTeNpHOM K  OKPY)KHOCTH, IIOJb30BaTbCsl TEOPEMOM O
NEePIEeHIUKYIIPHOCTU KacaTeIbHON U paaunyca, IPOBEeIEHHOTO K TOYKE KacaHUsl.

[Tonb30BaThcs  MPOCTEMIIMMU TEOMETPUYECKHMMHM  HEpPaBEeHCTBAMM, IIOHMMAaTh MX
MPAKTUYECKUHA CMBICIT.



IIpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

K koumy oOyuenus B 8 kJacce oOydarommiics MOMYYHT CJHEAYIOLUIUE INPEIMETHBIC
pE3yJIbTaThL:

Pacnio3HaBaTh OCHOBHBIE BH[bl YETBHIPEXYTOJBbHHUKOB, UX 3JIEMEHTBHI, IOJb30BATHCS HX
CBOMCTBAMM IPU PEIICHUU T'€OMETPUYECKUX 3a/1a4.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHMs] MEJUaH TPEYrolbHMKA (LEHTpa Macc) B
pelIeHny 3aj1ay.

Bragete noHsATHEM CpelHEN JIMHUM TPEYroJIbHUKA U TPANELNH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUH reomerpudeckux 3anad. llomp3oBarbes Teopemoin dameca W TeopemMol O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100MS TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3a/a4.

[Tonb3oBatbes Teopemoi Iludaropa s pemieHuss reOMETPUUYECKHX M MPAKTUYECKHX
3anad. CTpOUTh MaTEMaTUYECKYH0 MOJENb B MPAKTHUYECKUX 33]a4ax, CaMOCTOSATEIbHO JIENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Brnagerp moHsATHSMH CUHYCa, KOCMHYCa M TaHI€HCAa OCTPOro Yyrijia MpsIMOYIOJIbHOIO
TpeyroyibHUKA. [101630BaThCS STUMU MTOHATUSMHU ISl PELLIEHUS IPAKTUYECKUX 3a/1a4.

Bbruncnate  (pasnuyHBIME - cocoO0aMM)  IUIOHIA[b  TPEYrojJbHUKAa W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (monb3ysach, TJI€ HEOOXOAUMO, KaJdbKylsiTopoMm). [lpumeHsiTh
MIOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagete NOHATHSAMU BIOMCAaHHOTO M LEHTPAJIBHOIO yIja, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yIJIax MEXIY XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelIbHOH U XOpaoi
IIPU PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHATh CBOICTBA ONMUCAHHOIO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEeMaTHYECKUE MOJEIH IS
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'7I€ HEOOX0UMO, KAJIbKYJIATOPOM).

K koHiy oOyuenus B 9 kJacce oOydaromuiics MOJYYUT CIEIYIOLIUE NpEeIMETHbIE
pE3yJIBTaTHI:

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIMH OCTPHIX VIJIOB, HAXOAUTh C HUX IOMOUIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) IIMHBI U YTl JUISI HETaOIHMYHBIX
3HAYEHUU.

[Tonb30BaTbes hopMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKAECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUN MEX]Ty TPUTOHOMETPHUUYECKUMH BETUUMHAMHU.

Hcnonp30BaTh TEOPEMBbI CUHYCOB M KOCHHYCOB JUISl HaXOXJIE€HUS Pa3iIUYHBIX JIEMEHTOB
TpPEeYrojbHUKa («pelIeHUue TPEYroJbHUKOBY»), MPUMEHSTh WX TPU PEIICHUU TEeOMETPUUYECKUX
3ajad.

Brnanets nonstusMu npeodpazoBaHus M0J00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. [loap30BaThCsl CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl Y OJ00HBIX (uryp. [IpuMeHsaTs cBoiicTBa MOJ00US B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX QUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOp, O MPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.



[Tonmp30BaTbcst BEKTOpaMH, TMOHUMATh HMX TC€OMETPUYECKHMA H (PU3MUECKHH CMBICI,
NPUMEHSTh UX B PEHICHUH TEOMETPUYECKHX M (u3mueckux 3amad. [IpuMeHsTh CKaaspHOe
IIPOU3BE/ICHUE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[lonb3oBaTbcss METOAOM KOOpPAMHAT HA IJIOCKOCTH, IPUMEHATh €ro B PELICHUH
F€OMETPUUYECKHUX U MTPAKTUYECKUX 3a/1a4.

Bnaners moHATHUAMM MPaBUJIBHOIO MHOTOYTOJBHUKA, JIMHBI OKPYKHOCTH, JJIUHBI AYTH
OKPY>KHOCTH M PpaJuaHHON MeEpbl YIJIa, YMETh BBIUMCIATH IUIOMIAAh KpPyra M €ro 4acreu.
[IpuMeHATh MOTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Haxoauth ocu (Win LEHTPBI) CUMMETpUHM (UTYpP, IPUMEHATH JBM)KEHHUS IUJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIC 3HAHUSI HAa MPAKTUKE — CTPOUTH MATEeMaTHUYECKUE MOJECIH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MO00MS
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I/Ie HEOOXOUMO, KaJbKyIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 i cvotran, Bomepans oowerpmias | 14 biorers L1OK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuoreka [{OK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapamiensHbIe IPsIMBIE, CyMMa yTJI0B bubmmoreka [JOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue 14 1 bubnnorexa [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
bubmmoteka IIOK
5 IT i 4 1
OBTOpeHHE, 0000MEHKE SHanMii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME



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 DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
bu6nmmorexa [IOK
1 | & 12 1
CTPIPEXYTOIBHHIN https://m.edsoo.ru/7f417e18
2 mporopumonam orpes, motoGe 15 1 Bmorer LLOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
R ——— 14 1 bimorers LLOK
ey a P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OTHCAHHBIE YETHIPEX YT OIbHHUKH. 13 1 bubmuoteka [IOK
KacarensHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
bubmmoteka IIOK
6 II 0600 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOT'PAMME



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 DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Tpuronomerpusi. TeopeMbl KOCUHYCOB U bubmuorexa [IOK
1 16 1
CHHYCOB. PellieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 Bbu6moreka [JOK
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
, | T fs |
Py Ha pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momaaei
bubmmoteka IIOK
6 6
Jlemieris wIoCcKkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 06001IIEHNE, 7 5 bu6nmorexa LIOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME



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




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

I'eomerpus

Pacnio3naBaTh M3y4yeHHbIE reOMeTpUdecKHe (DUTYpBI, ONpEAensTh MX
B3aMMHOE DACIHOJOXKEHHE, M300paxkaTb TIeoMeTpUYecKHe (Urypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3a1aduu. M3mepsATs JIMHEHHBIE U
YIJI0BbIE BEIUYMHBL. Pemars 3a1aun Ha BBIUKUCIECHUE UIMH OTPE3KOB U

BCJIMYHH YIJIOB

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
pealbHOM JKU3HU, pa3MepoB NPHUPOJIHBIX OO0BEKTOB. Pasznmuyarhb

PasMEpPLI OTUX 00BEKTOB I10 MOPAAKY BECIIUMYNHBL

CTpOI/ITL YCPTECIKU K TCOMCTPUICCKHUM 3aJladaM

6.4

ITonp30BaTbCs MpU3HAKAMM PABEHCTBA TPEYTOJBbHHUKOB, UCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTrOJbHUKOB IPU PELLICHUN

3aaaq

6.5

6.6

6.7

HpOBOI[I/ITL JIOTHYCCKUC pacCyKACHUA C HUCIIOJIB30BaHHUEM

TreOMETPUUECKUX TEOPEM

[Tons30BatTbcs IIPU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAaHBI, NPOBEAEHHON K TUIIOTEHY3€

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHICHUN T€OMETPUUECKUX 3a1a4

Onpenenars NMapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
oOpa3yeT ¢ HUMH cekymias. OnpenensaTh napaijielbHOCTh MPSMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK

JAPYrou NpsiMoun

6.8

6.9

Pemiate 3amaun Ha kieTyaToil Oymare

[IpoBOANTH BBIYMCIEHUS M HAaXOJUTh YHUCIOBblE W OYKBEHHbIE
3HAQYECHMsS YIJIOB B TEOMETPUUYECKMX 3aJadaX C HCIOIb30BAHUEM
CYMMBI YTIJIOB TPEYTrOJIBHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,

O6p3.30BaHHLIX npu TMnepeCcCUYCHUU MABYX MAPAJUICIBHBIX MPAMBIX



ceKyiei. Pemare mpakTHueckue 3ajaq Ha HaX0X/IEHUE YTIIIOB

BJ'Ia,Z[CTB INOHATHUEM  I'€COMCTPHUYECKOI'O MECTa  TOYCK. YMmeTh

6.10 OTIpeNeNiATh OUCCEKTPUCY yIia M CEPeAMHHBIA MEPHEeHINKYISIp K
OTPE3KYy KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbsl H
6.11 JIMaMETpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTHeM ONMCAaHHOM OKOJIO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxoauTb e€ meHtp. llomb3oBaThecs (hakTaMH O TOM, YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTroJIbHUKA MEPECEKAIOTCS B OJHOW TOYKE, M O
TOM, YTO CEPEIWHHBIC TEPIEHANKYISIPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJJHOU TOUKE
Brnagerp moHsATHEM KacaTelabHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOpEMO O TEepIeHIAUKYIIPHOCTH KacaTeNbHOW U pajuyca,
MPOBEAEHHOTO K TOYKE KaCaHUs
6.14 [Tosp30BaThCcsT MPOCTEHIIMMHU TEOMETPUUYECKUMH HEPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KJIACC
Kon o
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJabTara
6 I'eomeTpust
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 33124
6.2 [IpuMeHsITh CBOWCTBA TOYKHM IMEpPECEUEHUS MeIHuaH TpPEyTroJbHHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
Bragerp TOHSATHEM CpeAHEW JIMHUHM TPEYroJibHUKA W TpPAreluH,
6.3 MPUMEHITh WX CBOMCTBa MpH PEIIEHWH TEeOMETPUYECKHX 3ajad.

[Tons3oBatbcst Teopemont Paneca U TEOPEMON O MPONOPLHUOHATBHBIX

OTpEC3Kax, MPUMCHATD UX IJIA pCIICHUS NPAKTUICCKUX 3a/1av



6.4

6.5

[IpuMeHsATh NpU3HAKK MOAOOUS TPEYrOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaaY

[Tonws3oBatbes Teopemoit [lugaropa ast penieHns TeoMeTpHUECKUX U
IpakTU4ecKuX 3amad. CTpouTh MaTEeMAaTHYECKYH0 MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTénc U HAaXOAUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TPEYroyibHUKA. 110yIb30BaThCA 3THUMH INOHATHIMHU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

6.7

6.8

6.9

Bbruucnare (pa3nuyHbIMM  cIlocOOaMH) IUIOINAAb TPEYrojbHUKA U
IUIOUIAIM  MHOTOYroOJbHBIX (uryp (Iosib3ysch, IJ€ HEOO0XOAUMO,
KaJbKYIATOpOM). [IpMMEHATh NOJIy4YeHHblE YMEHHUS B NMPAKTHUECKUX

3agadax

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIila, UCII0Jb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJIaX, yIJlax MEXAy XOopAaMu (CEeKyIUMHU) U
yrie MEXAy KacaTelbHOW M XOPIOW NPH PELIEHHH IE€OMETPUUYECKUX
3a1a4

Biagere 1mOHATHEM ONMCAaHHOTO YETBIPEXYIOJBHHMKA, IPUMEHSTh

CBOMCTBA OMMCAHHOI'O IleT]’:»I]f)éXYl"O.]'IbHI/IKEI IIpyu pCHICHHUH 3a/la4

6.10

HpI/IMeHHTB MMOJIYYCHHBIC 3HAHWA Ha  IHPAKTUKE —  CTPOUTH
MATEMAaTUYCCKUE MOJACIH JId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C IHNPUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUHU (IIOJIB3YSCH, IIe HEOOXO0AUMO, KaJIbKYISITOPOM)

9 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

I'eomerpus

3HaTh TPUTOHOMETpPUYECKHE (QYHKIIMU OCTPHIX YIJIOB, HAXOJIUTh C UX
IIOMOILBIO PA3JIUYHbIE JJIEMEHTBI IPSMOYTOJIBHOIO TPEYrOJIbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomute  (c

IIOMOIIBIO KaJ'II)Ky.HSITOpa) JJIUHBI U YTJIbI JJIS HeTaOIMYHBIX 3HAUYEHUN



6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITons3oBarbcs dopmynamu IIPUBEJICHUS 51 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JUIsl HAXOXKIEHUS COOTHOILIECHUH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYHMHAMHA

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB HJISi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX IIPU PCIHICHUHN TCOMCTPHUICCKUX 3a1aY

Bnagers mnonstusmMu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThbes cBolicTBaMU MOAOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJUThH YIJIBl Y
nono6ubIX Quryp. IIpuMeHsATh CBOICTBa MOAOOMS B MPAKTHUECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpYyKaromem MHUpe

ITonp3oBathes TCOpEMaMH O IIPOU3BCACHHUHU OTPE3KOB XOopAa, O

MPOU3BCACHUN OTPEC3KOB CCKYIIHNX, O KBaApaTe KacaTeabHOM

ITons30BaThCA BCKTOpaMu, IIOHUMATb HUX FCOMeTpI/ILIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHATh UX B PCHICHHUHN TI'COMCTPHUUCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMeHHTL CKaJLIPpHOC IIPOU3BCACHNEC BCKTOPOB

AJI HAXOKACHWA IJIMH U YT'JIOB

ITonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €Iro B

PEIICHUU TCOMCTPUYCCKUX U IPAKTHYCCKUX 3a1avd

Brnagers DNOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JIJIMHBI
OKPYKHOCTH, [UIMHBI JAYI'M OKPYKHOCTH M paJuaHHOW Mepsl yria,
YMEThb BBIYMCIIATH IUIOIIAJb Kpyra W ero 4acred. IIpumensars

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxoauTh ocu v EHTpbl CUMMETPUH (QUTYDP, TPUMEHSATh JIBUKCHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsaTh TONyYyeHHBbIE 3HAHMS HA MpPaKTUKE — CTPOUTH
MaTeMaTHYeCcKue MOJENU JUIs 3ajlad peajlbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOILIME BBIYMCICHMS C TPUMEHEHHEM TOJ00Hs U
TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsICh, TI/€ HE0OX0IUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
6 I'eomeTpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamasi, OTpe3oK, Jy4d. Yroi. Bumabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yIubl. buccekrpuca yria. JlomaHnas,
MHOTOYyrojpHUK. [lapamiensHoCTh U NepreHUKYISIPHOCTD MPSIMBIX
6.9 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHHU.
' [Ipumepbl cHMMETPUH B OKPYXKAIOLIEM MUPE
6.3 OCHOBHbBIE IIOCTPOEHHSI C TIOMOIIBIO LUPKYJIS U JMHEHKU. TpeyrosbHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHoOenpeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyronbHUka. llpusHaku
' paBEHCTBA TPEYrOJbHUKOB
. CpolicTBa U NPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' BHemrnue yriel TpeyrojibHUKa
[IpssmoyronbHbld  TpeyrodbHUK. CBOMCTBO MeIUaHBl MPSIMOYTOJIBHOTO
6.7 TpeyrojbHUKa, TMpoBeNEHHOM K runoreHy3e. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsIMOYrONbHBIN TPEYTrOJIbHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u Oonblieil  cTOpoHE
TpeyrojbHuKa. llepreHuKynsp 1 HakJIOHHAast
6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yra W cepeAMHHBINA
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoWcTBa. B3aumHoe
6.10 pacrojoKEHUE OKPY)KHOCTH U mnpsmor. KacarenbHas u cekymas K
OKPYKHOCTH
6.11 Oxpy>KHOCTb, BHUCaHHas B yroj. BmucaHHas W omnMcaHHas OKPYKHOCTH

TpEyroJibHUKa



8 KUIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroNbHUK, pOMO, KBaZpaT, UX MPU3HAKHA U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyroabHas
' Tpamnenus

6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpEYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

. [Tonobue TtpeyronbHukKoB, KoddduiueHt mnomodbus. IlpusHaku mogodus
' TpeyroisHUKOB. [IprMeHeHre mojo0us Py pelIeHNH TPAKTUIECKUX 3214

67 @opmynel AN TUIOMIAAM  TPEYrojbHHKA, NapajuiesorpamMmma, pomba u
' Tparnenuu

6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAJCH
' mo00HbBIX puUryp

6.9 Beruucnenue miomaneii TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

Cunyc, KOCHHYC, TQHT€HC OCTPOrO yrjla HpSMOYTOJBbHOTO TpPEYyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUTOHOMETPUYECKHE
¢bynkuuu yrinos B 30°, 45° u 60°

6.12 BriucanHble M LEHTpalbHbIE YIJIBI, YrOJI MEXJIy KacaTelbHOM M XOpaoil.
' VYTIBI MEXIY XOpJaMH U CEKYIIIUMHU

6.13 BrnivcaHHbIE M ONMCAHHBIE YETBIPEX YTOIBHUKU

6.14 B3auMHoe pacnonoxeHue JABYX OKpykHocTeil. Kacanue OKpy»KHOCTEH.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX/1eCcTBO. DOPMYJIBI IPUBEICHUS
Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 MPAaKTUYECKUX 3aJad C HCIIOJb30BAaHHEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeCHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEICHUN OTPE3KOB
' CEeKYILHUX, TeOpeMa O KBa/IpaTe KacaTeIbHOM
Bekrop, mmmHa  (MODynb) — BEKTOpa,  COHANpPABICHHBIE  BEKTOPHI,
65 MPOTHBOIOJIOXKHO HANpPAaBICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIIEpaLlMU HaJl BEKTOpaMu. Pa3iiojkeHne BEeKTopa 1o IByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CKaisipHOE MPOU3BENEHHE BEKTOPOB, MIPUMEHEHUE JUIS
' HaXOJK/ICHHS JJTUH U YTJIOB
JlekapToBBI KOOPJMHATHI HA IJIOCKOCTH. YPaBHEHUS MPSMON M OKPY)KHOCTH B
6.7 KOOp/IMHATAaX, MePeceYeHrne OKPYKHOCTEH M MPSAMBIX. MeToa KOOpAWHAT U €T0
IpUMEHEHHE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JnuHa oKpyXHOCTHU. ['pagycHast u paguaHHas Mepa yria, BEIYUCICHUE UTHH IyT
' OKPYKHOCTEMN
6.10 [Inomanp kpyra, ceKTOpa, CErMeHTa
6.11 JIBIKEHHsI ITUIOCKOCTH M BHYTPEHHUE CUMMETpUHM (Uryp (dieMeHTapHbIe

npencrasienus). [lapamiensusiil nepenoc. I[loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHHE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pAaclo3HAaBaTb HUCTHHHBIE W JIOXKHbIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
JecsiTUYHas apo0b, CTAaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaThb MNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMH: CTENEHb C LEJNBIM IOKa3aTeNeM,
apupMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOYIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHU
OOJbIlle €IMHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPAXKECHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHOIb30BaHHEM (OpPMYyT pa3HOCTH KBAJApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieniorpaMM, pomM0O, MNpsSIMOYTOJBHMK, KBaJapar, Tpamneus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHUE DPACIO3HAaBAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIsI MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC HU3BJICKATBh, HHTCPIIPETUPOBATH )51 Hp606pa3OBLIBaTB
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uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHBIA ONBIT (CIy4alHbBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO Mepedopa W C HUCIOJIb30BAHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLICHMBAaTb BEPOSATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH
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MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna u BBIYUCIECHUSA

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEIbIX Yncel

19 OOBIKHOBEHHBIE W JIECATHYHBIE  JPOOHM,  MPOLEHTHI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

13 Panmonanbupie  yucna. ApU(QMETHYECKHE ONepalud C PalUOHATBHBIMU
' qHUCIaMU

14 JeiictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' YHCIIaMH

15 [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIAa OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yJibTaTa BEIYMCIECHUN
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
. CBolicTBa CTENEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1pooOb

”5 ApudpmeTnueckuii  KOpeHb  HATypajlbHOW  CTEINEHHU. HeuictBuss ¢
. apru(MeTHYECKUMH KOPHIMHU HAaTypalbHOM CTeNeHn
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpile M apoOHO-panMoHaNbHBIE YypaBHEHHUs. CHCTEMBI M COBOKYNHOCTHU
. YpaBHEHUN

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenune TekcTOBLIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJJaHMs ITOCIIEOBATEIFHOCTEN

4.2 Apudmernueckass u reomerpudeckas nporpeccur. Dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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