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1. HIOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpus» 6a30BOT0 ypOBHS AJIs
oOyuarormuxcst  7-9  kimaccoB  pa3pabotaHa Ha ocHoBe DemepaibHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4y€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHHI, MPEABABIAEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

VYyebnniii kypc «l'eoMeTpusi» BKIIOYAET CIIEIYIONIUE OCHOBHBIE pa3ieiibl
conepxkanusi: «l'eomerpuueckue Qurypsl U UX CBOHCTBay, «M3mepenue
T€OMETPUUECKUX  BEIMYMH», «JleKapTOBBI KOOpAMHATHI HA  IJIOCKOCTH,
«Bekrtops», «/IBrkeHus miuockoctn», «lIpeodbpaszoBanus mogoous».

Ha uzyuenue yuebHoro kypca «I'eometpus» orBoautcsa 204 gaca: B 7 kinacce
— 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B HeZlel0), B 9 kiacce
— 68 yacoB (2 yaca B HEJEIO).

2. COJEP) KAHUE OBYYEHUA

7 KIIACC

HavanbHble noHATHS reoMeTpun. Touka, IpsiMas, OTPE30K, Jyd. Yol Buasl
yriioB. BepTukaneHble U CMEXHbIE Yyrubl. buccekrpuca yrima. JlomaHas,
MHOIrOyroyibHuK. [IapannenbHOCTh U NepIEeHAUKYIIIPHOCTD IPSIMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE MOCTPOEHUS C MOMOIIBK LUPKYJIS W JIMHEMKH. TpEyroiabHUK.
Bricota, Menuana, OucceKkTpuca, ux CBOMCTBA.

PaBHOOenpeHHBIE M pPaBHOCTOPOHHUW  TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. IlpusHaku
PABEHCTBA TPEYTOJIBbHUKOB.

CBoiicTBa ¥ IPU3HAKH NTapaJUIEIbHBIX NpsMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BueniHue yrisl TpeyroyJibHUKA.

[IpssmMoyrosibHbIA  TpeyroabHUK. CBONHCTBO MeEIUAHbl MOPSIMOYTOJIBHOTO
TPEyTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [Ipu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJAbHUKOB. [IpsMOYTONBHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBencTtBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOJbIIeM yriie U OOJIblIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomerpuueckoe mecTto ToOuek. buccexkrpuca yria U CepeaVHHBIN
MEPIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.
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OKpyXHOCTb M Kpyr, XOpJla W JHAMETP, HUX CBOMCTBA. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMour. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BOHCaHHas B yroj. BrnucaHHas W oOmNMCaHHas OKPY>XKHOCTH
TPEYTrOJIbHUKA.

8 KUIIACC

Yetpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBa. YacTHbIE
cllydad MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKU U
cBoicTBa. Tpamemus, paBHOOOKas Tpamelus, €€ CBOWCTBA M NPHU3HAKHU.
[IpssMoyroOJibHAs Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuUKa.

[logobue TpeyroapbHUKOB, Ko3hduiueHt nogodud. IIpuszHaku noaoOus
TpPEYroJIbHUKOB. [ [puMeHenne noqo0ust py peleHny NPakTUYECKUX 3a4a4.

CpoiicTBa miomiaaed reomerpuyeckux ¢uryp. @opMmynsl Ui IUIOMIAIA
TPEYroJIbHUKA, Napajuienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
NoJ00HBIX (UTyYp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemieHun
IIPAKTUYECKUX 3a/a4.

CHHYyC, KOCHHYC, TaHT€HC OCTPOTO yIJIa IPSIMOYIOJBHOTO TPEyrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMmeTrpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrincanHble M LEHTpaJbHBIE YTIIBI, YIrOJ MEXKIYy KacaTeJIbHOM U XOpIOH.
Yrnel  MexIy XopaamMM M CEeKylUMMH. DBrnucaHHble W ONMCaHHBIE
YEeThIPEXYTOJIbHUKNA. B3auMHOe pacnosiokeHne AByX OKpykHocTel. Kacanue
oKpykHOCTel. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, Tanreic yrioB ot 0 pmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKI€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpPEMAa CHHYCOB.
Pemenue npakTHYeCcKux 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

IIpeoOpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MNpPOU3BENEHHH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPaTE KACATEIbHOM.

Bekrop, mmmHa (MOAyJdb)  BEKTOpa, COHANpaBJiICHHbIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMK HAJ BEeKTOopaMu. PasnokeHue BeKTopa IO JIBYM



HEKOJUIMHEAapHbIM BeKkTopaMm. KoopauHaTel BekTOopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNUE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTH. Y PABHEHHUSI MIPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METON KOOPIUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKW. JlnmuHa oOkpyxkHOCTH. ['pagycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocrTeu. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUMKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uUryp (dJeMeHTapHbIe
npeactasienus). [lapanneasubiit nepenoc. [loBopor.

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThbl OCBOCHUS IMpOrpaMMbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

NATPUOTHYECKOE BOCIIMTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTM)KEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

rPaAaHCKOE U AyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO O0S3aHHOCTEN rpakJlaHuHa U peau3aluyu ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

TPY/J10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PpEIIEHUU NPAKTUYECKUX 3ajaay
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM ISl YCTENMIHOM MpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

3CTeTHYECKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 MO3HAHMSA:



OpUEHTaIMel B JIEATCJIPHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA UEIOBEKa, MIPUPOJIbI U
oOmecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUSI LUBUIM3AIINH,
OBJIaJICHUEM SI3BIKOM MAaTEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATEIbCKON
JIeSITCIbHOCTH;

(puzuyeckoe BocnuTaHUe, (OPMHPOBAHHE KYJIbTYPbl 310POBbSI M
IMOIMOHAJILHOTO 0JIaronoJyumsi:

TOTOBHOCTBIO TMPUMEHSATH MaTeMaTUYeCKHEe 3HAHUS B HMHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTHUBHOCTB), CQOPMHUPOBAHHOCTHIO HaBbIKA PeIeKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

KO0JIOTHYECKO€e BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHUE MaTeMaTUUECKUX 3HAHUM ISl pelieHus 3aa4
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TIOCTYIKOB U OLICHKU
MX BO3MOXXHBIX MOCJIEICTBUH ISl OKPYXKAIOIIEH Cpe/ibl, 0CO3HAHUEM TJI00aTHLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

ajanranus K W3MEHSIIONIUMCH YCJIOBHSM COLMAJBLHOW W NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCIIOBUSAX HEOINPEIETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO EATEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (POPMHUPOBAaHWM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIUpoBaTh WEH, TIOHSITHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

BBISIBIIATh M XapPAKTEPU30BATH CYIIECTBEHHBIE NMPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccu(puKaIiuy,
OCHOBAHUS JIJIs1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOPMYJIUpPOBATH W  MNPEOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, e AMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;
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BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (hakTax, AAHHBIX, HAONIONCHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

pa30upaTh JOKa3aTeabCTBA MATEMATHUYECKUX YTBEPXKACHUM (MpsAMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTEIbCTBA
MaTeMaTU4YecKuX (PaKTOB, BHICTpPAUBATh apTyMEHTAIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS,;

BBIOMpaTh CHOCOO pelIeHus Yy4eOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK HKCCIEAOBATEbCKUNA HHCTPYMEHT MO3HaHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IIJJaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE [0 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSITENIbHO (POPMYJIUPOBATh 00OOIEHUSI M BBIBOJABI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIPOLIECCA, a TAaKKe BBIIBUIaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanmueii:

BBUSIBJIATh HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMALMHU, JIaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpPATh, AHAJU3UPOBATH, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BBIOMpPATh (POpMY TPEACTaBICHUS HMHPOPMALMH M HLIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, narpaMmmMaMu, HTHOU rpauKoi U MX KOMOMHALUSAMU;

OLICHUBATh HAAEKHOCTh HMHPOPMALMH IO KPUTEPUSAM, MPEIJIOKEHHBIM
YUUTEIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeHCTBHSA:

BOCIPUHUMATH U (POPMYITHPOBATH CYKJI€HUS B COOTBETCTBUHU C YCIOBUSIMH U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIEHUs 3a/layd,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0l 00CY>KJEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
npoOJemMbl, pellaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHUS C CYXKIECHUAMH JIPYTUX YYaCTHUKOB



nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
bopMyIpPOBAThH PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEACTABIISTh PE3YJIBTATHl PEIICHUS 3a7a9d, SKCIIEPUMEHTA, UCCIICT0OBAHMSI,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIWBHIyTBHOU
paboTHI PU PENICHUN YUeOHBIX MaTEMaTUYECKHUX 3a/aY;

OPUHUMATh 1eJIb COBMECTHOM NEATEeNbHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM palOThl, pacrpeneiiarh BUAbl paldOT, JIOroBapuUBaThCS, O00CYXIATh
MpoILIeCC U PE3YNbTAT PadO0ThI, 0000IaTh MHEHUS HECKOJIBKUX JIOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYXKICHUS, 0OMEH MHCHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BBHITIOJIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 0OmuWiA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHPOBAHHBIM YyYaCTHUKAMU
B3aMOJIEUCTBHUS.

PeryisiTuBHBIE YHMBepCaJbHbIe YueOHbIe 1eliCTBUA

Camoopranusanus:

CaMOCTOSATENIbHO COCTAaBIIATh IUJIaH, aJTOPUTM pELICHUs 3aiayu (WM €ro
4acTb), BBIOMpATh CMOCOO pelieHus ¢ Y4Y4E€TOM HMEIOIIUXCA PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ y4éToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJaJIeTh cI0co0aMu CaMOIIPOBEPKU, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

OPENBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a7a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA AECATEIBHOCTH MOCTABJIECHHOM LIEIH U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €I, HAXOUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 kJjacce OOYYAIONIMICS TMOJIYYUT CIETYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Pacro3HaBaTh W3y4YeHHBIE TEOMETPUYECKHUE (UTYPBI, OIMPEACTATh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh Te€OMETpUUYECKHe (UTYpBI, BBITIOTHATH
YEPTEXKU IO YCIOBHIO 3a/1auu. M3MepsTh TMHEIHBIC U YTIOBBIC BEIUYUHBL. Pemarth
3aJlayu Ha BBIUMCIICHUE JJIMH OTPE3KOB U BEJTUYHH YTJIOB.

Hlenate rpyOyr0 OIICHKY JIMHCHHBIX W YIJIOBBIX BEJIWYHH TPEIMETOB B
peaTbHOM KHU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Pazanuarh pasMepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YepPTEKH K TCOMETPUICCKUM 3a/1adaM.
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[Tonp30BaThCAd NpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
IIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUN 33]1a4.

[IpoBOAUTE TOTHYECKUE PACCYKACHUS C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

Ilonp30BaThCAd IIPU3HAKAMM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM MEJIMAHBL, IPOBEAEHHOM K TUIIOTEHY3€ MTPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHNH I'€OMETPUYECKUX 3a7a4.

Onpenenars NapayiebHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJIbHOCTh MPSIMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM O TOYEK APYTOM MPSIMOU.

Pemate 3a1aumn Ha KieT4aToi Oymare.

[IpoBOUTH BBIYMCICHHUS M HAXOAUTh YUCIOBbIE M OYKBEHHBIC 3HAUYCHUS
YIJIOB B FT€OMETPUUYECKHUX 3a/1a4aX C UCIIOIb30BAHUEM CYMMBI YIIIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpPa30BaHHBIX MpPU MEPECECUCHUH JBYX
IapaJuIeNIbHBIX MPSAMBIX CEKyllel. Pemars npakTrnyeckue 3a1adyu Ha HaXO0XKIECHUE
YTJIOB.

Brnaners moOHATHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OINpENeisaTh
OHMCCEKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMpOBaTh ONPENEIICHHUS] OKPYKHOCTHM M Kpyra, XOpIbl M JAHamerpa
OKPY’KHOCTH, I10JIb30BAThCSI UX CBOMCTBAMHU. ¥ METh IIPUMEHATH 3TU CBOMCTBA IIPU
peLIeHNH 3a1a4.

Biianers noHATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHTp. [lonb3oBaTbesl (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCST B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
IIEPIICHINUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Braners MoHATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPIIEHINKYJIAPHOCTH KacaTeJIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUIECKUMHU HEPABEHCTBAMHU, IOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHUS C MIOMOLIBIO HUPKYJIS U
JIMHENKH.

K koniy oOyuenuss B 8 kiacce oOydarolIUiCs TMOJYYHUT CIEIYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHJABI YETBIPEXYTOJBHHUKOB, HMX 3JEMEHTHI,
II0JIb30BATBHCSA UX CBOMCTBAMU IIPU PEILIEHUU T'€OMETPUYECKUX 3a1a4.

[IpuMeHATh CBOKCTBA TOYKU IEPECEUEHUS] MEAMAH TPEyrojbHUKA (LEHTpa
Macc) B pEILICHUH 3a]1a4.

BiiageTs NOHATHEM CpeHEN JIMHUU TPEYroJIbHUKA U Tpamneluu, IPUMEHATh
MX CBOMCTBA NPHU PELIEHUM TeOMETpUUYECKUX 3anad. llomp3oBarbecs TeopeMou
daneca 1 TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX JJISl PELIECHUS
MPAKTUYECKUX 3a/1a4.



[IpumeHsTh IpU3HAKKU TOA00MS TPEYTOJIbHUKOB B PEILIEHUU F€OMETPUIECKHUX
3aj1ay.

[Tonb3oBatbes Teopemoit I[ludaropa ans pemieHus TEOMETPUYECKHX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B TPAKTUYECKHX 337a4aXx,
CaMOCTOSITEIIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brmaners mnoHATHAMM CHHYCa, KOCHMHYyCa W TaHI€HCAa OCTPOrO yria
IIPSAAMOYTOJIBHOTO TpEeyroibHUKa. [101630BaThCs 3TUMM MOHATHIMU JUIA PEILICHUS
IIPaKTUYECKUX 3a]a4.

BoeruncnsaTe (pa3auuHbIME clIOcO0aMM) IUIOIIA(b TPEYTOJNbHUKA U IIJIOLIAAN
MHOTOYT'OJIbHBIX ~ (puryp  (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMEHSATh OyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BiageTre NMOHATHMSAMM BIMCAaHHOTO W LEHTPAJIBHOIO YIUIA, MCIOJB30BATh
TEOpPEMBI O BIIMCAHHBIX yIiaX, yIrilax MeXay XopAaMH (CEKYLUMH) U yIie MEXIy
KacaTeJIbHOM U XOPAOU IPH PEIICHUH FT€OMETPUYECKUX 3a1a4.

Brnaners MOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOWCTBA
ONMCAHHOI'O YEThIPEXYTOJIbHUKA IPH PEIICHUHN 3aa4.

[IprMeHATh MOMydeHHBIE 3HAHUSA HA NPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE
MOJENH IS 3a/1a4 PEAIbHOW KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TOPUMEHEHUEM TMOAO0US W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xonmy oOydenus B 9 kiacce oOydarolUiCs TONYYHUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
PSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITTUHbI
Y YTJIbI 1Sl HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBaTbea popMynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUII HAxXO0XIECHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOKICHUS Pa3IUYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Brnagere moHsATHSMH — npeoOpa3oBaHUS  MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, yMeTh BBIYUCIATH JUIMHBI U HAXOAUTh YIJIbl y TOOOHBIX puryp. [IpumeHsTs
CBOMCTBa MOAO0OMS B MPAKTUYECKUX 3a7adyax. YMEThb MPHUBOIUTH IPUMEPHI
MO0OHBIX (DUTYP B OKPY’KAIOIIEM MHPE.

ITonp30BaThCA TEOPEMAMM O IPOU3BEIECHUMN OTPE3KOB XOP, O MPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUI W (PU3NUYECKHIl
CMBICII, TIPUMEHATh HUX B PEUICHUUM TEOMETPUYECKUX U (PU3WYECKUX 3ajad.
[IprMEHATH CKaISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.
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Ilonp3oBaTscH

peIIeHNU TEOMETPUIECKUX U IPAKTUUECKUX 3a/1a4.
Brnagets moHATHSIMH MPABHIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JYTH OKPYXXHOCTH U palaHHOW MEpHl yIijla, YMETh BBIUUCIATH IUIOUIAb
Kpyra u ero yacteil. [[puMeHsTh mosrydeHHble YMEHUS B MPAKTUYECKUX 3a/1a4ax.
HaxoauTts ocu (Mau LEHTPBI) CUMMETPUU (GUTYDP, MPUMEHSTH JIBUKCHHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.
[IpuMeHATh MOJyYEHHBbIEC 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTHUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te
HE00XO0IMMO, KAJIBKYJISITOPOM).

MCTOAOM KOOpAHWHAT Ha ILIOCKOCTH, IPUMCHATbL €TI0 B

4. TEMATNYECKOE IINTAHUPOBAHUE

7 KIIACC
Koun-Bo
No HaunmenoBanue Bcero | koHtpo o
P BocnurarenbHblil aciekT HOP
/m paznena 9acoB | JIbHBIX
pabot
. BOCIIUTaHUE CTPEMJICHUS K http://math.child.ru
[Ipocreiimne . ) .
MO3HAHUIO Ce0s M APYTHX JIFOJCH, http://www.neive.by.ru
reOMEeTPUYECKHE :
MIPUPOIBI ¥ 00IIIeCTBa, K http://www.math.ru
burypsl u ux o
1. . 14 0 MOJYYCHHIO 3HAHUH,
cBoiicTBa. M3Mepenue
KayecTBEHHOT0 00pa30BaHus C
TreOMETPHUECKUX N
Y4E€TOM JINYHOCTHBIX HHTEPECOB U
BEJIMYHMH o
00I11eCTBEHHBIX OTpeOHOCTEN
(hopMHpPOBaHUE ICTCTUICCKOM http://www.math.ru
KyJbTYpBI Ha OCHOBE poccuiickux | http://www.neive.by.ru
TPAIUIIMOHHBIX TyXOBHBIX http://www.uztest.ru
2. TpeyrosibHUKH 22 1 LIEHHOCTEH, PHOOIIEHNE K
Ty4IIuM oOpasiam
OTEYECTBEHHOTO U MHPOBOTO
HCKYCCTBa
pa3BuTHE QU3NICCKUX http://sochi.edu.ru
CIOCOOHOCTEMH ¢ y4ETOM http://www.neive.by.ru
[TapannensHbie BO3MOKHOCTEH U COCTOSTHHS http://www.math.ru
3. IpsIMBbIE, CyMMa YIJIOB 14 1 3/10pOBbs, HABBIKOB 0€3011aCHOTO
TPEyTroJIbHUKA MOBEJICHUS B TIPUPOTHON U
COLIMAIBHOU CpENe, YPE3BBITANHBIX
CUTYAIHsAX
BOCIIUTaHHUE CTPEMJIICHHS K http://www.math.ru
MO3HAHUIO ce0s M APYTHX JIFOJICH, http://sochi.edu.ru
OKpY>XHOCTB M KPYT. PUPOABI 1 00IIECTBA, K http://mat-game.narod.ru
4. I'eomeTprueckue 14 1 MIOJIyYEHUIO 3HAHU,
MOCTPOCHHS Ka4eCTBEHHOT0 00pa3oBaHUsI C
y4€TOM JINYHOCTHBIX HHTEPECOB U
O0IIECTBEHHBIX MOTPEOHOCTEH
5 [ToBTOpenue, 4 1 (hopMHpOBaHUE POCCUICKOI http://www.uztest.ru

000011IeH1E 3HAHUN

Fpa)KﬂaHCKOﬁ NACHTUYHOCTH,

http://www.neive.by.ru
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http://math.child.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://www.math.ru/
http://www.neive.by.ru/
http://www.uztest.ru/
http://sochi.edu.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://www.math.ru/
http://sochi.edu.ru/
http://mat-game.narod.ru/
http://www.uztest.ru/
http://www.neive.by.ru/

MPUHAJIEKHOCTU K OOLTHOCTH
rpaxnaaH Poccuiickoit @enepanuu,
K Hapoay Poccuu Kak UICTOUHUKY
Biactu B PoccuiickoM rocyaapcrse
U CyOBEKTY ThICSYENIeTHEH
pOCCHIICKON TOCYapCTBEHHOCTH,
yYBa)KEHHS K ITpaBaM, CBOOOAaM U
0053aHHOCTSIM TpaKTaHUHA
Poccun, npaBoBO# ¥ TOMUTHYECKOM

http://www.math.ru

KYJIBTYPBI
HUTOI'O: 68 4
8 KIIACC
Kon-Bo
No HanmenoBanue Bcero | xonTpO .
P BocnuTarenbHblil acriekt 0(0)
n/n paznena YacoB | JIBHBIX
pabot
BOCIIUTaHUE CTPEMJIICHHS K
MIO3HAHMIO Ce0s1 U IPYTUX JIFOJEH,
MIPUPOABI ¥ OOIIECTBA, K .
Hgnp ?HI/IIO 3HI:HI/II71 K’a‘leCTBeHHOFO hitp://sochi.edu.ru
1. | YerblpéXyroabHUKH 12 1 i . http://www.neive.by.ru
00pa3oBaHMs C YIETOM JIMYHOCTHBIX .
http://www.math.ru
HMHTEPECOB M OOIECTBEHHBIX
MOTpeOHOCTEH
OPMHPOBAHUE SCTETHYECKOM
Teopema Dareca i g) JE)BT pBI Ha OCHOBE POCCHMCKHX
TeopeMa o ya HYI;IOHHHX OEHHX http://math.child.ru
2. | IpONOPIHOHATBHBIX 15 1 TPA/IIMO yx http://www.neive.by.ru
LIEHHOCTE!, MPUOOIIEHHE K JTyUIITNM i
OTpe3Kax, Mo 100HbIe http://www.math.ru
o0pasiamM OTeUYeCTBEHHOTO U
TPEYrOJIbHUKHI
MHPOBOT'O UCKYCCTBA
IImomans. pasButre GU3NUECKUX
Haxoxnenune CMOCOOHOCTEH ¢ yu€ToM
UIOLIA e BO3MOXKHOCTEN ¥ COCTOSTHUS http://www.math.ru
3. TPEYTrOIbHUKOB U 14 1 3JI0POBbSI, HABBIKOB OE30MaCHOTO http://www.neive.by.ru
MHOTOYTOJIbHBIX MOBE/ICHUS B IIPUPOJTHON U http://www.uztest.ru
¢uryp. [Tnomamu COLIMAJILHOM CpeJie, Ype3BbIYANHBIX
oTIOOHBIX HUTYD CUTYaIUsX
BOCITIUTaHHUE CTPEMIICHUS K
MO3HAHMIO Ce0s U IPYTHUX JIIOJICH,
MIPUPOJIBI M OOILECTBA, K http://sochi.edu.ru
4 Teopema ITucgaropa u 10 1 MOJTYYCHUIO 3HAHUIA, KauecTBeHHOTro |  http://www.neive.by.ru
" | HaYaJIa TPUrOHOMETPUH 00pa3oBaHMs C YUETOM JTMYHOCTHBIX http://www.math.ru
HMHTEPECOB U O0IIECTBEHHBIX
moTpeOHOCTEH
YTIIBI B OKPY>KHOCTH. OPMHUPOBAaHHUE POCCUNCKON
BnncaHHHI;yn v EEK ar;{CKOﬁ 3| peHTI/I‘{HOCTI/I http:/fwww. math.ru
5. 13 1 P A ’ http://sochi.edu.ru
OTIMCAHHBIC MIPUHA/ICKHOCTH K OOIITHOCTH .
N http://mat-game.narod.ru
YETHIPEXYTOJIbHUKH. rpakaan Poccuiickoit @enepanun, K
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http://www.math.ru/
http://sochi.edu.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://math.child.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://www.math.ru/
http://www.neive.by.ru/
http://www.uztest.ru/
http://sochi.edu.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://www.math.ru/
http://sochi.edu.ru/
http://mat-game.narod.ru/

KacarenbHble k
okpykHoctu. Kacanue
OKPY>KHOCTEHN

Haponay Poccun kak HCTOYHUKY
BlacTu B PoccuiickoM rocyapcTse
U CyOBEKTY ThICSUETIeTHEN
POCCHUICKON TOCYIapCTBEHHOCTH,
YBaKCHHUS K IpaBaM, CBOOOaM H
0053aHHOCTSIM TpakaaHuHa Poccun,
MPaBOBOM M NOJUTHYECKON
KYJBTYPBI

[ToBTOpEHME,
0000111eHNE 3HAHUIT

pa3BuTHE QU3NICCKUX
CIIOCOOHOCTEH ¢ yu€ToM
BO3MOKHOCTEMN U COCTOSTHUS
3JI0pPOBbSI, HABBIKOB OE30MMaCHOTO
MOBE/ICHUS B IPUPOIHON U
COLIMAJIbHOM Cpelie, Ype3BhIUaHHBIX
CHUTYaIHX

http://www.uztest.ru
http://www.neive.by.ru
http://www.math.ru

NTOI'O:

68

9 KUIIACC

HaumenoBanue
pasnmena

Bcero
4acoB

Kon-Bo
KOHTPO
JBHBIX
pabot

BocnmrarenbHBIN aciekT

1IOP

Tpuronomerpus.
Teopembl KOCUHYCOB U
cuHycoB. Pemienue
TPEYTOJIbHUKOB

16

pa3BuTHE QU3NIECKUX
CIOCOOHOCTEH C YUETOM
BO3MO>KHOCTEH U COCTOSTHUS
3/10pOBbS1, HABBIKOB 0€30MaCHOTO
MOBEJICHUS B IPUPOIHON U
COLIMAJIBHOM CpeJE, Ype3BbIYaHbIX
CUTYaLUSIX

http://sochi.edu.ru
http://www.neive.by.ru
http://www.math.ru

IIpeoOpazoBanue
noao0us.
Mertpuueckue
COOTHOIIICHHS B
OKPYXKHOCTH

10

BOCIIUTAHUE CTPEMJICHHS K
TTO3HAHMIO CE0S U IPYTUX JIIOJICH,
MPUPOJILI U 001IIeCTBA, K
MOTYICHUIO 3HAHUM,
KaueCTBEHHOT0 00pa30BaHMs C
y4ETOM JTMYHOCTHBIX HHTEPECOB U
0OIIECTBEHHBIX TOTPEOHOCTEH

http://math.child.ru
http://www.neive.by.ru
http://www.math.ru

Bexkrtopsl

12

(hopMHpOBaHNE POCCUICKON
rPAXKJAHCKOW MIEHTUYHOCTH,
MIPUHA/IJIEKHOCTH K OOLTHOCTH
rpaxnaaH Poccuiickoit @enepanuu,
K Hapoxay Poccum kak HCTOYHUKY
BiIacTH B PoccuiickoM rocyiapctse
U CyOBEKTY ThICAUeNIeTHEN
POCCHIICKON TOCYapCTBEHHOCTH,
YBa)XCHHS K IpaBaM, CBOOOaM H
0053aHHOCTSIM I'paXkIaHMHA
Poccun, npaBoBOM M MOMUTHYECKON
KYJBTYpbI

http://www.math.ru
http://www.neive.by.ru
http://www.uztest.ru
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http://www.uztest.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://sochi.edu.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://math.child.ru/
http://www.neive.by.ru/
http://www.math.ru/
http://www.math.ru/
http://www.neive.by.ru/
http://www.uztest.ru/

pa3ButTue PU3NIECKUX
CHOCOOHOCTEM ¢ y4ETOM http://sochi.edu.ru
JexapToBsl BO3MOKHOCTEHN M COCTOSTHUS http:/ /WWW néive by fu
4, KOOPJAWHATHI Ha 9 3JI0POBBSI, HABBIKOB 0€30TIACHOTO h tt.p' | /WW\.N.matlh.rl.J
MI0CKOCTH MOBE/ICHHUS B IPUPOTHON U
COLMAJIEHOW CpeJe, YpEe3BBIYaNHBIX
CUTYaLUsIX
(dhopMUpOBaHNE POCCUICKON
Ipa)1aHCKON UIEHTUYHOCTH,
MIPUHA]ICKHOCTH K OOLTHOCTH
IIpaBunbHBIE rpaxaaH Poccuiickoit denepanuu,
MHOTOYTOJIbHUKH. K Hapoay Poccun kak MCTOUHUKY http://www.math.ru
5 JnvHa OKpy>XHOCTU U 8 Biactu B Poccuiickom roCynapcTBe http://sochi.edu.ru
IIoUIaib Kpyra. U CyOBEKTY ThICAYENIeTHEN http://mat-game.narod.ru
Brruncnenne PpOCCHIICKON TOCYapCTBEHHOCTH,
iouaaen YBa)KEHHSA K IpaBaM, cBOOOIaM U
0053aHHOCTSIM I'pakIaHHHA
Poccun, npaBoBO U MOTUTHYECKOU
KYJbTYpbI
pa3BuTHE PU3NIECKUX
CTIOCOOHOCTCI C y4ETOM http:/Avww.uztest.ru
BO3MOKHOCTEH U COCTOSTHHS http://www.neive.by.ru
6. JIBI>KEeHUS ITOCKOCTH 7 3I0pOBbSI, HABBIKOB O€30MaCHOTO http:/Awww.math.ru
MOBE/ICHUS B IPUPOJHON U
COLIMAJILHOM Cpelie, Ype3BhIYaHBIX
CUTYaLUsIX
BOCIIMTAHUE CTPEMIIEHHS K
MIO3HAHUIO ce0s U APYTHX JIOJCH,
[ToBTOpenwue, MIPUPOIBI U O0IIECTBA, K http://sochi.edu.ru
0000111EHNE, MOJTYYEHUIO 3HAaHUH, o U
7. 6 http://www.neive.by.ru
cHCTeMaTH3aLHA KaueCTBEHHOTO o0Opa3oBaHus C http://www.math.ru
3HaHUN y4€TOM JTMYHOCTHBIX HHTEPECOB H
OOIIECTBEHHBIX MOTPEOHOCTEN
NTOI'O: 68
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S. IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
HanmenoBanue Komaaec HAara Koppektupos
No pasjiena Tema ypoka TBO wnan | ar @
4acoB
IMpocreiimme
reoMeTpuyecKue
¢urypsi u ux
1. | cBoiicTBA. 14
HN3mepenue
reoMeTpu4YecKux
BeJIHYHUH
1 [Ipocreiime reomeTpuyecKkue 1
' 0OBEKTHI
2. MHOroyroJabHUK, JIOMaHas 1
3 CMexHbIe U BEpTUKAIbHbIC 1
NARIS|
4 CMexHbIe U BEpTUKAIbHbIC 1
NARIS|
5 CMexHbIe U BEpTUKAIbHbIC 1
YTJIbI
6. CMexHbIe U BEpTUKAIbHbIC 1
NARIS|
7 CMexHbIe U BEpTUKAIbHbIC 1
yTIIBI
8 CMexHble U BepTUKaIbHbIE 1
YTJIBI
W3mepeHue TUHEHHBIX U
9. YIJIOBBIX BEJIMYHH, BEIYUCICHHE 1
OTPE3KOB U YIJIOB
N3MepeHne JIMHENHBIX 1
10. YIJIOBBIX BEJIMYMH, BEIYUCIICHHUE 1
OTPE3KOB U YIIIOB
W3mepeHune TUHEHHBIX U
11. YIJIOBBIX BEJIMYMH, BEIYMCIICHHUE 1
OTPE3KOB U YIJIOB
N3MepeHne JIMHENHBIX 1
12. YIJIOBBIX BEJIMYMH, BEIYUCIICHHUE 1
OTPE3KOB M YIIIOB
[lepumerp u miaomags Guryp,
13. COCTaBIJICHHBIX W3 1
PSIMOYTOJIbHUKOB
[lepumerp u momanas puryp,
14. COCTaBJICHHBIX U3 1
PSIMOYTOJTPHUKOB
2. | TpeyrojibHUKH 22
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ITonsiTHE O paBHBIX
TPEYTOJIbHUKAX U IEPBUYHBIC

15 IIPEJICTABICHMS O PaBHBIX .
(dburypax

16. Tpu npu3Haka paBeHCTBa 1
TPEYrOJIbHUKOB

17 Tpu npusHaka paBeHCTBA 1
TPEYrOJIbHUKOB

18. Tpu npr3Haka paBeHCTBa 1
TPEYrOJIbHUKOB

19, Tpu npu3Haka paBeHCTBa 1
TPEYrOJIbHUKOB

20. Tpu npu3Haka paBeHCTBa 1
TPEYrOJIbHUKOB

21, Tpu npusHaka paBeHCTBa 1
TPEYTrOJIbHUKOB

29, [Ipu3Haku paBeHCTBa 1
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB

23, [Ipu3Haku paBeHCTBa 1
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB
CBOMCTBO MeIUAaHBI

24, MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, 1
MPOBEJEHHON K TUIIOTEHY3€E
CBoliCcTBO MeUaHbI

25. MPSIMOYTOJIBHOT'O TPEYTOJIbHHKA, 1
IIPOBEACHHON K THIIOTEHY3€

26. PaBHOOeipeHHbIE U 1
PaBHOCTOPOHHUE TPEYTOJIbHUKH
IIpu3Haku u cBOMCTBA

27. paBHOOEPEHHOTO 1
TPEYTrOJIbHUKA
IIpu3Haku u cBOMCTBA

28. PaBHOOEIPEHHOTO 1
TPEYTrOJIbHUKA
[Ipu3Haku u cBOMCTBA

29. paBHOOEIPEHHOTO 1
TPEYroJabHUKa

30. HepaBeHnctBa B reomeTpuu 1

31. HepaBeHCTBa B reOMeTpHH 1

32. HepaBeHncTBa B reomeTpuu 1

33. HepaBeHCTBa B reoMeTpHH 1

34. IIpsAMOYTONIBHBIN TPEYTOJIBHUK C 1
yriiom B 30°

35. [IpsAMOYTONBHBIN TPEYTONBHUK C 1
yraoMm B 30°

36. 'I'<0HTp0J'IBHaSI pabota o Teme 1

Tpeyronbauku"
3 IMapaneabHble 14

npsiMble, CyMMa
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YIJIOB
TPEeYroJibHUKA

37.

[TapamiensHble psAMbIE, UX
CBOMCTBA

38.

[Iareiii noctynar EBkiuna

39.

Haxkpect nexanue,
COOTBETCTBEHHbBIE U
OJTHOCTOPOHHHE YTJIbI,
o0pa3oBaHHbBIE IPU
NepeceyeHu N NapauieIbHbIX
IPSIMBIX CEKYIEn

40.

Hakpect nexanue,
COOTBETCTBEHHbBIE U
OJTHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
NepeceuyeHu ! NnapauieabHbIX
HPSIMBIX CEKyIEn

41.

Haxkpecr nexariue,
COOTBETCTBEHHbBIE U
OJTHOCTOPOHHUE YTIIbI,
o0Opa3oBaHHbIE IPU
NepeceueHu ! NnapauieabHbIX
HPSIMBIX CEKYyILIEn

42,

Haxkpecr nexariue,
COOTBETCTBEHHbBIE U
OJTHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
NIEpPECEUEHUH MTapalJIEbHbIX
NPSIMBIX CEKYyIEn

43.

Hakpecr nexamue,
COOTBETCTBEHHBIC
OJTHOCTOPOHHHE YTJIBI,
o0pa3oBaHHbIE IPU
MepeceYeHU N MapaIeIbHbIX
NPSIMBIX CEKYyIEn

44,

[Ipu3Hak napainenbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCcTOIHUM OT TOUYEK OJHOMU
IIPSIMOM 10 BTOPOU MIPSIMOI1

45.

[Ipu3Hak napanenbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSAHUM OT TOUYEK OJHOU
IIPSIMOM 10 BTOPOU MIPSIMOM

46.

CyMMa yriioB TpeyroJIbHUKa

47.

CymMa yriioB TpeyroJibHUKa

48.

BremHue yriel TpeyrojabHHUKa

49.

BHerHue yriel TpeyrojibHUKA

N e

50.

KonrtponbHast pabota o Teme
"[TapamienbHble TPsIMBIE, CyMMa
YIJI0B TPEYrojabHUKa"
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OKpy:KHOCTBH U
4, | KPYT- 14
I'eomeTpuueckue
NOCTPOEHHS
51 Opr)KfIOCTB, XOpAbl U IUaMeTp, 1
UX CBOWCTBa
52. KacatenpHast K OKpY)KHOCTH 1
53. OKpY>XHOCTb, BIIMCAHHAS B YTOJI 1
o4. OKpy’KHOCTb, BIIUCAHHAS B YIOJ 1
55, [Tonsitue o 'MT, npumeneHue B 1
3aj1a4ax
56. [Tonsarue o I'MT, npumenenue B 1
3a/1a4ax
buccekrpuca u cepeIMHHbBIN
57. MEPIEeHIUKYIIAP KaK 1
Te€OMETPHUECKUE MECTa TOUEK
58 OKpy>XHOCTb, OIMCaHHAsl OKOJIO 1
TPEYroJbHUKA
59 OKpy>XHOCTb, OIMCaHHAs1 OKOJIO 1
TPEYroJbHHUKA
60. OKpy>XHOCTb, BIMCAHHAas B 1
TPEYTOJIBHUK
61 OKpy>XHOCTb, BIMCAHHAs B 1
TPEYTOJIBHUK
62. [Ipocreiimume 3anaun Ha 1
MIOCTPOSHHE
63. [Ipocreiimue 3axaun Ha 1
MIOCTPOEHHE
KonTponbHas padota no teme
64. "OKpy>KHOCTb U KpYT. 1
['eomeTpuueckue nocrpoeHus"”
5 IToBTOpEHUE, 4
" | 00001IeHMe 3HAHMIT
IToBTOpenue u o6o01IEHNE
65. 3HAaHUI OCHOBHBIX MMOHITUH U 1
METOZIOB Kypca 7 Kiacca
66. HToroBasi KOHTpOJIbHAS padoTa 1
IToBTOpenue u o6o01IIEHNE
67. 3HAaHUI OCHOBHBIX MMOHITUH U 1
METOZIOB Kypca 7 Kiacca
[ToBTOpeHue n 0600IIeHNE
68. 3HaHUN OCHOBHBIX MOHSTHH U 1
METOJIOB Kypca 7 Kjacca
Hroro: 68
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8 KUIACC

Konnuec Jlara K
OpPPEKTHPOB
Ne | HammeHnoBaHue pazjena Tema ypoka TBO mnai | daxr a
4acoB
1. | YeTbIp€XyroabHUKH 12
1 HapannenorpaMivI, ero 1
MIPU3HAKH U CBOKCTBA
5 HapannenorpaMivI, ero 1
MIPU3HAKH U CBOHCTBA
3 HapanﬂenorpaMivI, ero 1
MIPU3HAKU U CBOMCTBA
YacTHble cydan
napasuiesiorpaMmMoB
4. (IpsIMOYTONTEHUK, POMO, 1
KBaJIpaT), UX MPU3HAKH U
CBOMCTBA
YacTHble ciaydyan
napajuiesIorpaMmmMoB
5. (IpAMOYTONBHUK, POMO, 1
KBaJIpaT), UX NMPU3HAKU U
CBOMCTBA
YacTHble cnydan
napasuieorpaMMoB
6. (IpsIMOYTONTEHUK, POMO, 1
KBaJIpaT), X MPU3HAKU U
CBOMCTBA
7. Tpaneuus 1
8 PaBHoOOKas u 1
IPSIMOYTOJIbHAS TPANEeIMU
9 PaBHoOOKas u 1
IPSIMOYTOJIbHAsL TPAeUU
10. Meron yaBoeHust 1
MeIMaHBbI
11. [leHTpanpHas CUMMETpUs 1
KonTponbnas padota no
12. TEMe 1
"YeTpIpEXyroJpHUKH"
Teopema Pasieca u
TeopeMa 0
2. | NPONOPUMOHATbHBIX 15
oTpe3Kax, noaoodHbIe
TPeYroJbHUKHU
Teopema ®aneca u
13 TEOpeMa 0O 1
MPONIOPIIHOHATEHBIX
OTpe3Kax
14. Cpenssist TuHUS 1
TPEYroJbHUKA
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Cpenusis nuHus

15. 1
TpeyrojabHUKa
16. Tpaneuust, e€ cpenHss 1
JIUHUS
17 Tpaneuus, e€ cpenuss 1
JIUHUS
18. [IponopuronansHbIe 1
OTPE3KH
19. [IponopuronansHbIe 1
OTPE3KH
20. LlenTp macc B 1
TPEYTrOJIbHUKE
21. [Togo0OHbIE TPEYTOIBHUKH 1
99 Tpu npuznaka nogoous 1
TPEYTrOJIbHUKOB
23 Tpu npusHaka noxodus 1
TPEYTrOJIbHUKOB
o4, Tpu npusHaka noxodus 1
TPEYTrOJIbHUKOB
25, Tpu npusHaka noxodus 1
TPEYTrOJIbHUKOB
[Ipumenenue nompoous
26. MIPU PEIICHUH 1
MPAKTUYECKUX 33124
KonTponbnas pabota no
27. teme "[lonobubIe 1
TPEYTOJbHUKU"
IInomann. Haxo:xnenue
I101a e
3 | TPEYTOJALHNKOB H 14
" | MHOTOYTOJILHBIX (PUTYP.
ITnomaan mopo0HbBIX
¢uryp
28 CaoiicTBa muiomaaein 1
' T€OMETPUUYECKUX HUryp
dopMyIbl 115 TUIOMAAN
29. TPEYroJbHHKA, 1
napajiesiorpaMma
DopmyJIbl IS TUIOLIAIH
30. TPEYTrOJIbHUKA, 1
napajuiesorpaMma
DopMyITbl 1151 TUIOIAAN
31. TPEYroJbHUKA, 1
napajiesiorpaMma
DopmyJIbl 1S TUIOIIAIN
32. TPEYTrOJIbHUKA, 1
napajuiesorpaMma
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33.

®opMyIbl ISl TIOMIAAN
TPEYTOJIbHUKA,
rnapajienorpamMmma

34.

Brruncnenune niomniaaeit
CIIOKHBIX (UTYp

35.

[Tnomanu puryp Ha
KJIeT4aTOl Oymare

36.

ITmomaau moagoOHBIX
¢uryp

37.

ITmomaau mogoOHBIX
¢uryp

38.

3a1auu ¢ MPAKTUYECKUM
COZICpPKaHUEM

39.

3anayu ¢ MpaKTUYECKUM
coiep’)KaHuEM

40.

Pemenne 3amad ¢
IIOMOIIILIO METOIA
BCIIOMOTaTeIIHHOM
TUIOIIATH

41.

KonTponbhas padora no
teme "Ilmomans"

Teopema Iludgaropa u
HAYaJ1a TPUTOHOMETPHH

10

42.

Teopema [Tudaropa u eé
IPUMCHEHHE

43.

Teopema [Tudaropa u €
IPUMCHEHHE

44,

Teopema [Mudaropa u eé
MIPUMEHEHHE

45.

Teopema [Iudaropa u eé
IIPUMEHEHHE

46.

Teopema [Iudaropa u eé
IIPUMEHEHHE

47.

Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKIUI OCcTpOro yria
MIPSMOYTOJIBHOTO
TPEYTroJIbHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIIIECHUS B
IIPSIMOYTOJIBHOM
TPEYTOIbHHUKE

48.

OcHoBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

49.

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXJIECTBO
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50.

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXJIECTBO

51.

KonTponbnas pabora no
teme "Teopema [Tudaropa
Y HayaJla TPUroHoMeTpuun"

Yribl B OKPY/KHOCTH.
Bnucanublie u
ONMCAHHBIE
YeThbIpexXyroJbHUKH.
KacareabHble Kk
okpyxHocTu. Kacanue
OKPY/KHOCTEl

13

52.

Bnucannsie u
LEHTPaIbHBIC YTIIbI, YTOJ
MEX1y KacaTelbHOH U
XOpIor

53.

Bnucanusie u
LEHTPAIbHBIE YIJIbI, YTOJI
MEXIy KacaTelbHOU U
XOpaou

54.

Bnucannsie u
LEHTPAIbHBIE YTJIbI, YTOJI
MEXy KacaTelbHOU U
XOpIor

55.

Vbl MeXAy XopJaaMu U
CEKYIIUMU

56.

Yrusl MeXAy XOpJAaMu U
CEeKyLIUMU

57.

Bnucanneie u onucaHHbIe
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

58.

Bnucanubie 1 onucaHHbIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

59.

Bnucanneie u onucanHble
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

60.

IIpuMeHeHnE CBOWCTB
BIMCAHHBIX U ONMCAHHBIX
YETBIPEXYTOJIBHUKOB IIPU
pELIEHNN TEOMETPUIECKUX
3a1a4

61.

[IpumeneHnne cBOMCTB
BIIMCAaHHBIX U ONMCAHHBIX
YETBIPEXYTOJILHUKOB MTPU
PELIEHNH TEOMETPUUECKHUX
3a1a4
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62.

B3anMHoOe pacnonoxeHnue
JIBYX OKPY>KHOCTEH,
o0IMe KacaTeiabHbIe

63.

Kacanune okpyxHOCTEM

64.

KonTponbHas padora no
TeMe "YTIbl B
OKpY>KHOCTH. Brinucanusie
U ONMCAHHBIC
YETBIPEXYTOJIbHUKH"

IloBTOpEHUe, 06000IEHNE
3HAHU

65.

[ToBTOpEHNE OCHOBHBIX
MOHITUMN U METOJIOB
KypcoB 7 1 8 KJIaCcCOB,
0000I1IcHIE 3HAHMI

66.

[ToBTOpEHNE OCHOBHBIX
MOHITHUHN U METOJIOB
KypcoB 7 U 8§ KJIacCoB,
0000I1IcHIE 3HAHUI

67.

Hroroast KOHTpOJIbHAS
paborta

68.

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB
KypcoB 7 U 8 KJIacCoB,
0000111eHIE 3HAHUHT

Hroro:

68

9 KJIACC

HanmMmenoBanue
pazaena

Tema ypoka

Komunuec
TBO
qaCcoB

[ara

mwiadH | (akt

Koppektupos
Ka

Tpuronomerpus.
Teopembl
KOCHHYCOB M
cuHycoB. Pemenue
TPEYroJbHHKOB

16

Ornpenenenue
TPUTOHOMETPUUYECKUX
¢byskuii yrinos ot 0° 1o
180°

PopMyJIbl IPUBEACHUS

Teopema KOCUHYCOB

Teopema KOCHHYCOB

Teopema KOCUHYCOB

TeopeMa cuHYCOB

Teopema cHHYCOB

XN T wN

TeopeMa cuHYCOB

I
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Haxoxnenue ninvH cTopoH
Y BEJIMYMH YIJIOB
TPEYTrOJIbHUKOB

10.

Pemennie TpeyrojabHUKOB

11.

Pemenue TpeyrojJbHUKOB

12.

Pemennie TpeyrojabHUKOB

13.

Pemenue TpeyrojJbHUKOB

I

14.

[TpakTHyeckoe npuMeHeHue
TEOPEM CHUHYCOB U
KOCHHYCOB

15.

[TpakTHyeckoe npuMeHeHue
TEOPEM CHUHYCOB U
KOCHHYCOB

16.

KonrtponbHas padora mo
teMe "Pemenue
TPEYroJabHUKOB"

IIpeoOpa3oBanue
noaoous.
MeTtpuueckne
COOTHOIIIEHUS B
OKPY:KHOCTH

10

17.

[TonsTHE O
npeoOpa30BaHUM MOJ00US

18.

COOTBETCTBEHHBIE
3JIEMEHTHI MOA00OHBIX

¢uryp

19.

CoOTBETCTBECHHEIC
9JIEMEHTHI MOAOOHBIX

¢uryp

20.

Teopema 0 mpousBeaeHUN
OTPE3KOB XOp/I, TEOPEMA O
MIPOU3BEJIEHUN OTPE3KOB
CEKYIIUX, TeopemMa o
KBaJIpaTe KacaTeJIbHOU

21.

Teopema o mpousBeeHUN
OTPE3KOB XOpJI, TEOpeMa O
IIPOU3BEICHUN OTPE3KOB
CEeKYIIHX, TeOpeMa 0
KBaJIpaTe KacaTeabHOU

22.

Teopema o mpousBeeHUN
OTPE3KOB XOpJI, TEOpeMa O
IIPOU3BEICHNUN OTPE3KOB
CEeKYIIHX, TeopemMa 0
KBaJlpaTe KacaTeabHOU

23.

[IpumeneHne TeopeM B
PELICHUH T€OMETPUUYECKUX
3aj1a4

24,

HpI/IMeHeHI/Ie TCOPEM B
PEIICHUN TCOMETPUICCKUX
3aga4
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25.

IIpumeHeHne TeopeM B
PEIIEHUN T€OMETPUYECKUX
3aj1a4

26.

KontponbHas pabora 1mo
teme "[IpeoOpazoBanue
noao0usi. Metpudeckue
COOTHOIIICHUS B
OKpYX)HOCTH"

BekTopsl

12

27.

OnpeneneHre BEKTOPOB.
dOuzndeckuii U
FEOMETPUUYECKUI CMBICTT
BEKTOPOB

28.

CrnoxeHne U BbIYUTaHUE
BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YKCIIO

29.

Cro)XeHne U BEIYUTAHUE
BEKTOPOB, YMHOXKECHHE
BEKTOpA Ha YHCIIO

30.

CrnoxeHue U BbIYUTaHUE
BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YKCIIO

31.

Paznoxenue BCKTOpa I10
JABYM HCKOJIIMHCAPHBIM
BCKTOpaMm

32.

KoopauHartsl BekTopa

33.

CxanspHO€ NMPOU3BEICHHE
BEKTOPOB, €r0 IPUMEHEHNE
JUII HaXOXKIEHMS JIUH U
YTJIOB

34.

CkansgpHO€e MPOU3BEACHNE
BCKTOPOB, €0 NIPpUMCHCHUEC
JUIsl HAXOKIEHUS UTH U
YIJI0B

35.

Pemenune 3a1a4 ¢ moMouipro
BEKTOPOB

36.

Pemenune 3a1a4 ¢ moMouipio
BEKTOPOB

37.

ITpuMeHeHne BEKTOPOB 1Is
pelieHus 3a1a4 GU3NKu

38.

KonTponbhas pabota no
teMme "BekTopsr”

JdexkapToBbl
KOOPAUHATHI HA
ILIOCKOCTH

39.

I[eKapTOBBI KOOpAWHATHBL
TOYCK Ha IIJIOCKOCTH

40.

YpaBHeHUE NPIMOU

41.

YpaBHeHHE NPAMOU
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42. YpaBHEHHE OKPYKHOCTHU 1
Koopaunatsl Touek
43. [IEPECEYEHUS OKPYKHOCTH 1
Y PSIMOit
Mertoa KoopauHar npu
44, PEIICHIU T€OMETPHUIECKUX 1
3a]a4, IPaKTHYECKUX 3a7au
MeTtoa KoopAMHAT IpU
45. PELICHUU T€OMETPUYECKUX 1
3aja4, IPaKTHUECKHX 3a7a4
Mertoa KoopauHar npu
46. PEIICHIU T€OMETPHUIECKUX 1
3a]1a4, IPaKTUYECKUX 3aJa4
KonTponbhas padota no
47 Teme "JlekapToBbI 1
' KOOpJMHATHI Ha
IJI0CKOCTH"
IIpaBuibHBIE
MHOTI'0YT0JIbHUKH.
JlanHa
5. OKPY’KHOCTH U 8
IUIOIIA/Ib Kpyra.
Beruuciaenue
IJIomAaaen
[IpaBunbHBIE
48. MHOT'OYT'OJIbHUKH, 1
BBIUKCJICHHE UX DJIEMEHTOB
Yucno n. Inuna
49, A 1
OKPY>KHOCTH
Yucno n. [Inuna
50. A 1
OKPYKHOCTH
ol. JnvHa 1yru OKpy>KHOCTH 1
52. Panuannas mepa yria 1
53 [Tmomaae kpyra, cekropa, 1
' cerMeHTa
54 [Tmomaae kpyra, cekropa, 1
' cerMeHTa
55 ITnomane kpyra, cekTopa, 1
' CErMeHTa
6 JABukenust 7
ILIOCKOCTH
56 ITonsiTvie 0 NBUKEHUU 1
' TTOCKOCTH
57 [TapajutenpHBbIN HIEPEHOC, 1
' IIOBOPOT
58 [TapajutenpHBIi HIEPEHOC, 1
' IIOBOPOT
59 ITapajutenpHBbIi HIEpEHOC, 1

IOBOPOT
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60.

[TapajutenpHBbIN HIEPEHOC,
IOBOPOT

61.

[IprumeneHue NBUKEHUN
NIpY pElICHUH 3a7a4

62.

Konrponbnas padora mo
temaM "lIpaBuiibHBIE
MHOT'OYTOJIbHUKH.
OKpY>KHOCTb. JIBUXKEHUS
MJI0OCKOCTH"

IToBTOpEHME,
00001IEHHE,
CHCTeMaTH3auusl
3HAHMH

63.

[ToBTOpenme, 0600IIECHNE,
CUCTEMAaTH3aLMs 3HAHUH.
UN3zmepenne
F€OMETPUYECKUX BEIUYMH.
TpeyronbHUKH

64.

[ToBTOpenwue, 0600mEeHNE,
CcHCTEMaTH3alMsl 3HAHWIA.
[TapannensHble 1
HEepPIICHIUKYIISIPHBIC
HpsIMbIE

65.

[ToBTOpEHHE, 0000IICHNE,
CHCTEMAaTH3aIUs 3HAHUHN.
OKpyXHOCTb U KPYT.
I'eomerpuyeckue
IOCTPOEHUS. YTIIbI B
OKPYKHOCTH

66.

[ToBTOpenue, 0600IIEHNE,
CHCTEMAaTH3aLMs 3HAHUI.
BHI/IcaHHI)IC 1 OITMCAHHBIC
OKPYKHOCTHU
MHOFOYTOJ'II)HI/IKOB

67.

HToroBast KOHTpONIbHAS
pabora

68.

[ToBTOpenue, 06001IEHNE,
cucTeMaTHu3aIus 3HaHui

Hroro:

68
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6. IEPEYEHb (KOAUPUKATOP) PACIIPEJEJEHHBIX 110
KJIACCAM ITPOBEPAEMbIX TPEBOBAHMM K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT' PAMMBI

OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA U JIEMEHTOB
COAEPKXAHUA ITIO TEOMETPUUA

IIpoBepsieMble TPeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM

o0pa3oBaTesibHOI MPOrPaMMBbI

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTATHI 0CBOEHUSI 0CHOBHO¥
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6 I'eomerpus

Pacnio3HaBaTh N3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, ONIPENeNATh UX
B3aMMHOE PAacIlOJIOKEHUE, M300paxkaTh reoMeTpudeckue (Gurypsl,
6.1 BBITOJIHATh YEPTEKU IO YCIOBUIO 3ajaud. M3MepsaTh JMHENHbIE U
YIJIOBBIE BEJIMYUHBI. Pemars 3a/1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB
Y BEJIMYUH YIJIOB

Jenatb rpy0yr0 OLIEHKY JMHEWHBIX U YTIOBBIX BEJIMYHUH IPEIMETOB B

6.2 pearbHOM JKU3HHM, pa3MepoB MPHUPOJIHBIX O00BEKTOB. Paznuuath

pPasMEpPhI 3TUX 00BEKTOB I10 MOPAAKY BECIIMUNHBL

6.3 Ctpouth 4epTeKXH K FT€OMETPUUECKHUM 3a/1a4am

[Tonb30BaTbes pU3HaKaMU paBeHCTBa TPEYroJIbHUKOB,
6.4 UCMONb30BaTh  MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX

TPEYTOJIBHUKOB IIPU PEIICHNUH 3a/1a4

65 [IpoBOoAMTHL  JIOTMYECKHE  PACCY)KIEHUS C  HCIOJIb30BAHUEM
TrEOMETPUUYECKUX TEOPEM

ITonp30BaThC MpU3HAKaMU paBeHCTBA MPSAMOYTOJIBHBIX
6.6 TPEYTrOJbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEIEHHON K THMIIOTEHY3€

MNpAMOYTOJIBHOTO TPCYTOJIbHUKA, B pCICHUN I'COMETPUUCCKHUX 3a/]aq

Onpenenars napajuieIbHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOPBIE
6.7 oOpa3yer ¢ HUMH cekymas. OnpeaensTs mapaieTbHOCTh MPSMBIX C
MTOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOU MPSIMOM 10 TOUEK

JIpYrou npsamou
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6.8

Pemarp 3amaun Ha kiieT4aToil Oymare

6.9

[TpoBOIUTH BBIYMCICHUS W HAXOIUTh YHUCIOBBIE M OyKBEHHBIC
3HAQUYEHMsI YIJIOB B IE€OMETPHYECKHX 3a7adyax C HCIOJb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX MpPU TMEPECEYCHUU JBYX MapaiebHBIX MPSIMBIX

CeKylllel. Pemare npakTuyecKkue 3a1a4i Ha HaX0KJICHUE YIII0B

6.10

Brnagets TmOHSATHEM TE€OMETPUUECKOTO MeECTa TOYeK. YMETh
ONpeeNaTh OUCCeKTpUCY YIJla U CEepeAUHHBIA MEpPHeHIUKYIIp K

OTPE3KY KaK reOMETPHUUECKUE MECTa TOUEK

6.11

@opMynIMpoBaTh ONPEIEICHUSI OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IOJb30BAaThCA MX CBOHCTBAMHU. YMeTh

IIPUMEHSATBH 3TU CBOMCTBA IIPU PELICHNUN 3a/1a4

6.12

6.13

6.14

BiageTe NOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH,
yMmeTh HaxoauTh €€ neHTp. Ilomp3oBarbess (pakramMu O TOM, HUTO
OUCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OAHON TOUKE

Bnaners NOHATHEM KacaTe€IbHOM K OKPYKHOCTH, IIOJIb30BATHCS
TEOPEMOM O NEPHEHIUKYJLIPHOCTH KAacaTelbHOW MW paamyca,
IIPOBEAEHHOTO K TOUKE KacaHUs

ITons3oBaThCA HpOCTCfII.HHMPI TCOMECTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBLIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOIIBIO

LUPKYJIS U IMHEHKH

8 KVIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIE BH/bI '—ICTLIpéxyFOJ'II)HI/IKOB, uX 3JIEMCHTHI,

MMOJIb30BAaThCS MX CBOMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1
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6.2

6.3

HpI/IMeHHTB CBOMCTBA TOYKHU nepeceucHuss MCauaH TPCYroJbHHUKa

(eHTpa Macc) B peIICHUH 3a1a9

Bnagery monsiTHeM cpenHeW JMHUM TpPEYroJbHMKAa WM Tpareluu,
MPUMEHATh MX CBOWCTBA MPU PEUICHUU TC€OMETPUUECKUX 3ajad.
[Tonw3oBaTbcs Teopemoit Paneca U TEOPEMOUM O MPONMOPIHUOHAIBHBIX

OTpPE3Kax, MIPUMCHATH UX IJIA pCHICHUSA NPAKTUICCKUX 3aa4

6.4

6.5

[IpuMeHSATh TNpHU3HAKK TMOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3ada4

[Tonb3oBatbes Teopemoit [Tudaropa 11st penieHuss reOMETPUIECKUX U
npakTuueckux 3anad. CTpoUTh MAaTeMaTHYECKyl) MOJElb B
MPAKTUYECKHX 3a7a4aX, CAaMOCTOSITENILHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

6.7

Biagere NoHATHAMHU CHHYCA, KOCHHYCAa M TaHIE€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPeyroJbHUKA. [10b30BaThCA 3TUMM HOHATUSAMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

Bbruucnate (pasinyHbIME crioco0amMu) IUIOINAAb TPEYrojJbHUKA U
IUIOUIAId MHOTOYTOJbHBIX (GUryp (IOJB3YACh, IJle HEOOXOIUMO,
KaJbKYyIATOpOM). [IpMMEHATh NOJy4eHHbIE YMEHHS B IPAKTUUYECKUX

3agadax

6.8

6.9

Brnanerp MOHATUAMM  BIOMCAHHOTO M LEHTPAJIBHOTO  YIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEXIy XOpIaMHu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOW M XOpJ0M MpHU pEerIeHUH

reOMCTPUYCCKUX 3a1a1

Bnagers mOHATHEM OMNHMCAHHOTO ‘IeTBIpéXYI‘OHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETBIPEXYTOJIBHHUKA IIPU PELICHUH 33]1a4

6.10

IIpuMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHON KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCICHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOHLSYHCL, rac HCO6XOI[I/IMO, KaJ'ILKy.]'I}ITOPOM)
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9 KUIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUus

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

I'eomerpus

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX
IIOMOUIbIO PA3JIUYHBIE IEMEHTHl IPSIMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHue NPSAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpPA) JUIMHBI M YINIBI A HeTaOJIM4YHBIX

3HAaYECHUH

[Tonb3oBaTbcs dbopMynamMu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/IEHUSI COOTHOLLIEHUI

MCKAY TPUTOHOMCTPUYCCKUMU BCIINYNHAMU

Hcnonb3oBaTh TEOpPEMbI CHHYCOB U KOCHHYCOB JII HaAXOXICHUSA
Pa3JIMYHBIX 3JICMCHTOB TPCYI'OJIbHUKA («pemeHne TpeyTOJ'ILHI/IKOB»),

IMPUMCHATH UX IIPU PCIICHHUU 'COMCTPHUICCKUX 3a1a1

Bnaners moHsTHsSIMU TpeoOpazoBaHusl MOA0OMS, COOTBETCTBEHHBIX
AIIeMEHTOB MoA0OHBIX (uryp. [Tomp3oBaThes cBolicTBaMU MOI00MS
MIPOU3BOJIHHBIX (DUTYP, YMETH BHIYUCIIATH IJTUHBI M HAXOAUTH YIJIbl Y
noao0HbIX ¢uryp. [IpuMeHaTs CBONCTBA MOMOOMS B MPAKTUUYECKUX
3aJayax. YMeTb MPUBOAUTH TMPHUMEPHl MOJOOHBIX (UTYp B
OKPY’KaIOIlIeM MHUPE

[lonb3oBaTbcst TEOpeMamMu O MPOU3BEIECHUH OTPE3KOB XOpA, O
MIPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOU
[Tonp30BaTbCcsi BEKTOpAMH, IMOHUMATh WX TEOMETPUYECKUUA U
bu3MYECKU CMBICIT, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busnueckux 3amad. [[puMeHsTh CKalIpHOE MPOU3BEACHHE BEKTOPOB

JJI1 HAXOXKACHWA OJIMH U YTJIOB

ITons3oBaThCs METOJOM KOOpAUHAT Ha IMJIOCKOCTU, IPUMCHATH €TI0 B
PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

BJ'IaIIeTL NOHATUAMU  MPABUJIIBHOI'O  MHOI'OYI'OJIbHUKA, JIJIMHBI

OKPY’KHOCTH, JJIMHBI JYyTW OKPY>KHOCTH W paJUaHHOM MeEphl yIJIa,
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yYMETb BBIYUCIATH IUIOIIAAL Kpyra M ero 4yacre. IIpumeHsars

IMOJIYYCHHBIC YMCHHUA B IIPAKTHYCCKUX 3aJadax

HaxomuTeh OCHM WM LEHTPHl CUMMETpHH (UTYp, NPUMEHSTH

o9 JIBUYKCHHS TNIOCKOCTH B TIPOCTEHIINX CITydasx
[IpuMeHsSITh TOJy4eHHBIC 3HAHHWS HA TPAKTUKE — CTPOUTH
MaTeMaTHYECKUe MOJICTH JIJIs 3a7a4 PealbHOW KU3HU U TPOBOJUTH
6.10 COOTBETCTBYIOIIIME BBIYUCICHUS C TPUMEHEHHEM TOJA00UsS U

TPUTOHOMETPUYECKUX (QYHKUMHA (TOJB3YsICh, TA€ HE00X0IUMO,

KaJIbKYJIATOPOM)
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IIpoBepsiemMbIe 3JIeMEHTHI COIEP:KAHUSA

7 KJIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

6.1

6.2

['eomeTpus

Hauanbnbie noustust reometpuu. Touka, npsimas, OTpe30K, J1yd. YToi. Bubl
yrioB. BepTukanbHble U cMexHbIE yribl. buccexkrpuca yrma. Jlomanas,

MHOTI'OYT'OJIbHHK. HapaJ'IJ'IeJ'IBHOCTI) U NEPICHANKYIAPHOCTD ITPAMBIX

Cummerpuunble  Gurypsl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPHH.

IIpuMepsl CHMMETPUH B OKPYKAIOLIEM MUPE

6.3

6.4

OCHOBHBIE TIOCTPOEHUS C MOMOIIBIO LHUPKYIS U JUHEHKHU. TpeyroyibHUK.
Bricora, Mmennana, OuccekTpuca, UX CBOMCTBA
PaBHOOepeHHBIE W  PaBHOCTOPOHHUN TPEYroibHUKU. HepaBeHCTBO

TPEYroJIbHUKA

6.5

CBoiicTBa U TpPU3HAKU PABHOOEIPEHHOTrO TpeyroibHuUKa. [Ipu3Haku

PaBEHCTBA TPEYTOJIbHUKOB

6.6

6.7

CpoiicTBa M TNpU3HAKK [NapajuleNbHBIX mpsiMbix. Cymma  yrios

TPEYroJIbHUKA. 1335 (2110504 ( YIJIbl TPEYT'OJIbHUKA

[TpsimoyronbHbIl  TpeyronbHUK. (CBONCTBO MeEIMaHbl NPSIMOYTOJBHOTO
TpeyrojibHUKa, TMpoBeAEHHOM K rumnoreHysze. IlpusHakm paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpSIMOYTOJIBHBII TPEYTrOJBHUK C YTIIOM B
30°

6.8

HepaBeHcTBa B reomMeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa o OojblleM yrie U Oojiblieil CcTOpoHe

TpeyrojibHuKa. [lepnenauKynsap u HaKJIOHHas

6.9

6.10

I'eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CepeIWHHBIN
NEePHEHIUKYIIAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOYEK

OKpyXHOCTb W KpYyr, XOpJa H JAuaMeTp, HUX CBOMCTBa. B3anmmHoe
pacrojoKeHUe OKpYKHOCTH U mnpsaAMoi. KacatenpHas M cekymas K

OKPYKHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHAsA B YIOJI. Brmcannas u omnmcaHHas OKPY>KHOCTH

TPEYroJbHUKA
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8 KUIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpamemnus, €€ CBOICTBA W  INPHU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Merton ynBoenusa meauansl. LlenTpanbHas cummerpusi. Teopema daneca u
' TE€OpeMa O IPONOPLUOHAIIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.5 [Momobue TtpeyrompHUKOB, KodpduuueHT mnomodus. [lpusHakum momoOus
' TpeyroasHUKOB. [IpuMeHeHne noqo0us Py peleHNH TPAKTUIECKUX 3a/1a4

6.7 @opmynbl Uil TUIOIIAAM TpPEYroJibHMKA, MapajjenorpamMmma, pomoda Hu
' Tpaneuuu

6.8 CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOILIEHUE TUIOIIACH
' mo100HBIX QUTyp

6.9 Brruucnenue miomanei TpeyroJibHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJI€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH
' MIPaKTUYECKUX 3aj1a4

CuHyc, KOCUHYC, TaHT€HC OCTPOrO yIJa MPSIMOYTOJIbHOTO TPEYroJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPHUYECKHE
¢yskum yrinos B 30°, 45° u 60°

6.1 BnucaHHbIE M LIEHTpaJIbHBIE YIUIBI, YTOJI MEXKIY KacaTeJIbHOW M XOpOH.
' VYTibl MeXAY XOpIaMU U CEKYLTUMH

6.13 BrnicanHble v onKMCaHHbIE YETHIPEXYTONIBHUKU

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue oxkpyKHOCTEM.
' OO0mre KacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
6 I'eometpus
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Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE

o1 TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAKTUYECKUX 33/1ad C WCIOJIh30BAaHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1og001e COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIeHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BECHIH OTPE3KOB
' CEeKYIIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM
Bekrop, amuHa  (MOJyJb)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPBHI,
65 MIPOTUBOINOJIOKHO HAMpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpAIK Ha/l BEKTOpaMu. PaznokeHue BeKTopa 1mo JByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopmunats! BekTopa. CkaisipHOE IPOU3BEICHUE BEKTOPOB, TPUMECHECHUE IS
' HaXOXICHUS JUIMH U yIJIOB
JlexkapToBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECCUCHUE OKPYKHOCTECH U MPSMBIX. MeTO1 KOOPJIUHAT U €T0
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnvHa okpyxHOCTU. ['pajiycHast U pauiaHHas Mepa yriia, BEIUMCICHHUE JTHMH
' YT OKPY’KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
611 JIBUKeHMs TIIIOCKOCTH M BHYTPEHHHE CHUMMETpuu (uryp (dneMeHTapHbIe

npencrasienus). [lapamnensuseiil nepenoc. I[loBopot
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/. HEPEYEHb (KOAUDPUKATOP) PACIIPEJAEJIEHHBIX 110
KJIACCAM ITPOBEPSAEMbBIX TPEBOBAHUM K PE3YJIGTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

OCHOBHOI'O OBIIEI'O OBPA3OBAHUA U JIEMEHTOB

COAEPKXAHUA ITIO TEOMETPUHA

IIposepsiembie Ha OI'D Mo MmaTemaTuke TPeOOBaHUSA K pe3yJbTaTaM

OCBOEHHsI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0 00IIIETr0

oOpa3zoBaHus

Koxa
NpoBepPSIEMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTeIbLHON MPOrPAMMbI OCHOBHOI'O
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUSMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH IOHATUAMMU:
rpad, CBs3HBIN rpad, IepeBo, MUK, TPUMEHITh UX NPU PEHICHUH
3ajja4; yYMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHNUC, aAKCUOMA, TCOPECMaA,
JA0Ka3aTCiIbCTBO;, YMCHHEC pacClno3HaBaTb MCTHHHBIC W JIOKHBIC
BBICKA3bIBAHUSA, MNPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YHCIIO, MIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCIIO0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas Apo0b, CTAaHJAPTHBIM BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIaMM, CpaBHUBAaTh H
yHOpSAOYMBATh 4YMCIIA, MPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY M OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHSAMU: CTEIEHB C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETNEeHU

Oosbllle €AUHHIIBI; YMEHHME BBIMOJHATH pacu€Thl Mo ¢opMyiiam,
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npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIIMOHANBHBIX BBIPAKCHUNA U
BBIPDAKCHUH C KOPHSIMH, Pa3Io’KeHHEe MHOTOYJICHA HA MHOKUTENH, B
TOM 4YHCI€ C HCIOJb30BaHHEM (OpMyN pPAa3HOCTH KBAJAPaToB M

KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME PEIaTh JUHEHHBIC U KBAJIPaTHbIC YPABHEHHS,
JIPOOHO-PAMOHAIBHEIC YPaBHEHUSI C OJTHON MEPEMEHHOM, CHCTEMBI
JBYX JTUHEHHBIX yPaBHCHUH, JINHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JAPOOHO-pAallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a7a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3aJady; yMEHHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTb Il M300pa)KeHUs pelieHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPOMOPLUUOHAIBHOCTh, Mapaloiya, rumnepbosa; yMmeHHe
CTpOUTh Trpapuku  QYHKIMM, HUCHONAB30BaTh Tpapuku s
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, A peLIeHUs
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHOM JKU3HU; yMEHHUE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apudMeTHuecKkass M TeOMETpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (POPMYJIBI CYMMBI U
o0I1ero wieHa MpH pelIeHuH 331a4, B TOM YUCIE 3aJa4 U3 JPYrux

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NIBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK M YCJIYT, HAJIOTH, 3372491 U3 00JIaCTH yIIpaBICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,

YpaBHCHHA, HEPAaBCHCTBA W CHCTCMbI 110 YCJIIOBHIO 3aJiaydu,
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HCCJIICA0BATh MOJYUYCHHOC PCIICHNUC U OLICHHUBATDH HpaBI[OHOI[O6HOCTL

IMOJIYYCHHBIX PE3YJIbTaTOB

YMeHue onepupoBath NOHATUSAMU: GUTYpa, TOUKA, OTPE3OK, IpsiMas,
ayd, JIOMaHasl, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,
paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
OPSMOYTOJIBHBIM TpPEyrojJbHUK, MenuaHa, OWCCeKTpuca W BBICOTA
TPEYrojbHUKaA,  YETHIPEXYTOJIbHUK,  MapajuiesiorpaMM,  pomo,
IOPSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TIIPOCTPAHCTBEHHBIMH (PUIypaMu;
YMEHME pellaTh 3a/layd, B TOM YHUCIIE U3 MIOBCETHEBHOM JKM3HM, Ha
HAXO0XJ/ICHWE TEOMETPHUECKUX BEITUYHUH C MPUMEHEHHEM U3YUEHHBIX

CBOWCTB GuUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMH: PAaBEHCTBO (DHUTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICILHOCTh U MEPICHAUKYIIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMCHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpUIO M momobue  ¢uryp,  mHapaUiedbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSMBIX B OKPYKarOLEM MUpe

11

12

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YTOJ
(BemMuMHA yIJla, CHHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IJIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMYJBl MEpUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIelIeNNIea; YMEHUE TPUMEHATh TPU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy [ludaropa, TpUrOHOMETPUUECKHE COOTHOIICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, i (ONENEY

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU

CHUMBOJIbBHOMY OITMCAHUTIO

13

YMmenune ONCprupoOBaTh IMOHATHAMHU: TPAMOYroJIbHasgd CHUCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,

MMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKaJIAPHOC TIPOU3IBECACHUC
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BCKTOPOB;, YMCHHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JId
MNpEACTAaBJIICHUA JAaHHBIX W PCIICHHUA 3aJiad, B TOM YHCJIC U3 APYTHUX

y4eOHBIX MPEIMETOB U PEAIbHON KUZHU

14

15

16

YMeHue omnepupoBaTh IMOHSATHAMHU: CTOJOWKOBBIE U KPYTOBBIE
qyarpaMMmsbl, TaOIMIbI, cpeaHee apudMeTHueckoe, MeAHaHa,
HanOoJIbIIee U HAaMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOrO HAabOPa;
yYMEHUE W3BJEKaTh, MHTEPIPETUPOBATh M  INPeoOpa30OBBIBATH
MHPOPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAX W Ha JMarpamMMax,
OTPaXKAIOILYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLIECCOB U
ABJICHUM; YyMEHUE pacllO3HaBaTb H3MEHYMBBIC BEIUYUHBI B

OKpYZKaroumemM MUpe

YMeHue onepupoBaTh MOHATUAMU: CIy4alHBIH ONBIT (CIydaiHbIH
OKCIIEPUMEHT), JIIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM HCXON)
CIly4ailHOTO OIIbITA, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMCHHEC HaXOAUTb BCPOATHOCTH CJIy‘-IafIHBIX COOBITHH B OIIBITAX C
PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMHU COOBITHSMH; YMEHHUE peIlaTh
33724 METOAOM OPraHW30BAHHOTO Iepedopa U C UCIOJIb30BAHUEM
npaBWiia YMHOXEHUS; YMEHHE OIIEHUBATH BEPOSTHOCTH DPEaIbHBIX
COOBITUH U SIBJICHUH, TOHUMATh POJIb IPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XaloLIeM MHpPE U B JKU3HU,
3HAaKOMCTBO C IIOHATHEM HE3aBHCHMBIX CO6I>ITI/II\/’I; 3HAaKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ.[PIIZ H3y‘leHHBIfI METOH JIs1 PCHICHUA
3aaa4u, NPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX SaKOHOMepHOCTCﬁ B
npupoac U XKU3HU, paCIIO3HABATH MIPOABJIICHHUC 3aKOHOB MATEMATUKHU
B HCKYCCTBC, OIIMCBIBATL OTACIIbHBIC BbIAAONINUCCS PE3YJIbTATHI,
MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATHUKW KAaK HAYKH, ITPUBOJUTH
MMPpUMEPbI MAaTEMATUYCCKHUX OTKpLITI/Iﬁ u ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOW NCTOPHUH
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IlepeyeHnb 31eMEHTOB co/iepKaHusl, MpoBepsieMbIX HA OI'D Mo MaTemaTukKe

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUSA

1 Yucna v BIYKCICHUS

1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe

12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEUYHbIE
' NepUOANYECKHEe JPooH

13 Panmonaneupie uncia. Apudmernyeckue omepanud ¢ paluoHaJIbHBIMU
' YUCIaMHU

14 JleiicTButenbHbie 4ncia. ApupMETHUYECKHE ONepaluu C JeHCTBUTCILHBIMU
' YUCIAMU

L5 [TpubnmxEHHbIE BBHIYUCICHMS, TPABHIIa OKPYIJICHHUS, MPUKUIKA W OICHKA
' pe3ynbTaTa BIUUCICHUN
2 AnreOpanyecKre BhIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C IEPEMEHHBIMH )

29 Crenenb ¢ nenbiM nokaszateneM. CTeNeHb C pPalMOHAJIBHBIM IOKA3aTeeM.
' CBoiicTBa cTenEHU

2.3 MHorouseHbI

2.4 Anrebpanueckas ApoOb

”E Apudmernueckuif  KOpeHb  HaTypaJbHOM  cremeHu. [leiictBus ¢
' apupMeTUYECKUMH KOPHIMHU HaTypaIbHON CTETICHU
3 YpaBHEHHUS 1 HEpAaBEHCTBA

31 ensie uw npoOHO-pamnvioHanbHBIE ypaBHEHUsA. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUU

32 enbie 1 apobHO-panmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucioBble NOCIE0BATENBHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS ITOCJIEA0BATEIHLHOCTEN

42 Apudmerndeckass W TeoMeTpuyeckas mnporpeccuu. Dopmyrna  CIOKHBIX
' MIPOIICHTOB
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DyHKIMHU

OyHKIMs, Crnoco0bl 3amaHusi  (YHKIUH.

I'papux  ynkuuu. OO6macTh

OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkun. [IpomexxyTku

5.1 3HAKOIOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKUMH. MakcUMyMmbl U
MUHUMYMb! QyHKuMU. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
POMEXKYTKE

6 KoopanHaTs! Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojapHIUK!

7.4 OKpy’>KHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4eckKix BeIMYUH

7.6 BekTopsl Ha II0CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTopuka

8.4 MHoxecTBa

8.5 ['padbr
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8. YYHEBHO-METOANMYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
Artanacsu JI. C. I'eometpus 7 — 9. YueOnuk miia 7 — 9 kiiaccoB cpeHen
mkoJel. M., «IIpocsemenne», 2023 u nocnenyromue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Artanacsu JI. C. I'eometpus 7 — 9. YueOnuk miia 7 — 9 kiiaccoB cpeHe
wkoubl. M., «IIpocBemenne», 2023 u nmocneayromme

Aranacsa JI. C. I'eometpus. Mertoandeckue peKOMEHJAlnu 7 Kiacc.
VYyebHoe nmocobue g oOpazoBarenbHbIX opranuzanuii, M., «IIpocsemenuey,
2023 u nocneaywouue.

Aranacsa JI. C. I'eometpus. MeTtoandeckue peKOMEHJAMU 8 KJacc.
VYyebHoe nmocobue ayia oOpa3zoBarenbHbIX opranuzanui, M., «IIpocsemenuey,
2023 u nocneaywouue.

AranacsH JI. C. I'eometpus. Metoandeckue pexkoMeHIannu 9 Kiacc.
YuebHoe nmocobue s oOpazoBaTesbHbIX opranuzanuii, M., «IIpocsenieHuey,
2023 u nocneayromue.
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