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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3J€]0B IIKOJIBHOW MAaTEMAaTUKHU, UMEIOLINUNA CBOEH
[EeNbI0 00ECIEYNTh W3YYEeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOIICHHA ¥ B3aUMHOE
pacHojio’)KeHUe, OMMUPAETCsl Ha JIOTMYECKYI0, J10Ka3aTelbHYO JIMHUIO. LleHHOCTh u3ydeHus
reOMETPHH Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHus 3aKII0YAETCs B TOM, YTO O0y4Jaromuics
YUYUTCS TPOBOJAUTBH JIOKA3aTEIbHBIE PACCY)KIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOUYCHMUS,
JI0Ka3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCy>KAeHHs «OT MPOTUBHOIO», OTJIMYATh CBOICTBA OT MPU3HAKOB, POPMYJIUPOBATH OOpaTHBIE
YTBEPKIACHHUS.

Bropoii 11enpt0 u3yueHus: reOMETpUH SIBIISIETCSA UCIIOJIB30BaHUE €€ KaK MHCTPYMEHTa IIPU
pelIeHNH KaK MaTeMaTHMYeCKHUX, TaK M IPAKTUYECKUX 3a]ad, BCTPEYAIOIIUXCS B PEAJbHOU
#u3HU. OOyyaromuiicss JOJDKEH Hay4dUTbCsSl OINpPENeIUTh T'€OMETpUYECKyro (QUrypy, omnmcarb
CIIOBaMHU JaHHBIA 4YepTEX WIM PUCYHOK, HANTH IJIOLIAJb 3€MENIbHOTO Y4acTKa, pacCUUTaTh
HEOOXOMMYIO JIIMHY ONTOBOJOKOHHOIO Kaleys WM Tpedyemble pa3Mmepbl rapaxa ais
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENIbHAS JIMHUA B U3yYEHUU I'€OMETPHUHU.
[Ipu pemieHun 3a7ady  NOPAKTHUYECKOTO  XapakTepa OOydYaloLIUHCS  YYUTCS  CTPOUTH
MaTEeMaTHYeCKUe MOJENIN pEalbHbIX JKU3HEHHBIX CHUTYyalllii, MNPOBOJUTH BBIYHCICHUS U
OLICHMBATH AJIEKBaTHOCTH MIOJIyYEHHOI'O pe3ybTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTHMH YYE€OHBIMH IpEIMETaMH,
MOTHUBHPOBaTh  HCIOJB30BaTh  ONPENECIICHUS TIEOMETPUUYECKMX (QUryp U  IOHATHUH,
JEMOHCTPUPOBATH MPUMEHEHUE MOTYUYSHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBSI3U Haunbouee
SIPKO BUJIHBI B TeMaXx «BekTops», « TpUroHOMeTpruecKre COOTHOIIEHUD», «MeTol KOOpAuHaT»
u «Teopema ITudaropar.

VY4eOHnbiii kypc «['eomeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE Pa3/esibl COJEPIKAHUS:
«I'eomerpuueckre ¢GuUrypsl M UX CBOMCTBa», «l3MepeHHMe TeOMETPHUECKUX BEIUYHH,
«/lekapToBBl  KOOpAMHATBl Ha  IIJIOCKOCTW», «BekTopel», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeoOpazoBaHus Nog00UM.

Ha usyuenue yuebHoro kypca «l'eomerpusi» B 7 kiacce orBoaurcs 68 daco (2 yaca B
HeJenro), B 8 kiacce — 68 yacoB (2 yaca B Helen0). B ¢BsI3u ¢ mpa3IHUKaMU, BBITIAAAIONTUMU Ha
Ooynuue nuu (30 cenTsOps, 4 HOAOPs, 23 derpans, 11 Mas), a Takke MePeHOCOM BBIXOJHBIX HA 3
HOs10ps, 31 nexalpst, 9 mapTa, 13 anpenst, 12 masi, Ha u3ydeHue yuebHoro Kypca «l'eomeTpus» B
7 kmacce (paKkTUIECKH OTBOJUTCS 67 4acoB, B 8 kiiacce (pakTHIECKH OTBOJIUTCS 67 9acoB.



COJEP)KAHUE OBYYEHUA

7 KJIIACC

Hauvanbnbeie monatus reomerpun. Touka, mpsmasi, OTpE30K, Jyd. YToda. Buael yrios.
BeprukanbHele ¥ cMexXHBIE yribl.  buccexkrtpuca yrma. JlomaHas, MHOIOYIrOJbHUK.
[TapaynesnbHOCTD U EPIEHIUKYIISIPHOCTD MPSIMBIX.

Cummetpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpur. [Ipumepsl cuMMeTpuu
B OKpY>KaroLIEM MUpE.

OcHOBHBIE TIOCTPOCHHS € IIOMOUIBKO LUPKYJIss M JMHeHku. TpeyronbHuk. Beicora,
Me/raHa, OMCCeKTpUca, UX CBOICTRA.

PaBHOOeApEHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpolicTBa W TpuU3HAKKM paBHOOEAPEHHOro TpeyrojbHuka. IlpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuienbHbIX NpsiMbIXx. CyMMa yIJIOB TpEyrojbHUKA. BHemHue
YIJIBI TPEYTOJIbHUKA.

[TpsimoyronbHBIA TpeyroiabHUK. CBOWCTBO MeUaHbl MPSMOYIOJIBHOTO TPEyroJIbHUKA,
IpOBEAEHHOW K runoreHyse. lIpu3Haku paBeHCTBa INPAMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsimoyrobpHbBIN TPEyTrONBbHUK C yIiioM B 30°.

HepasencrBa B reomeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 0oJIbIIeM yTiie U 0oJIblIel cTOpoHe TpeyrojbHuKa. [leprnenauKkysp 1 HaKJIOHHas!.

I'eomeTprueckoe MecTO TOYEK. buccexkrpuca yrina M CEpeIMHHBIN NEPHEHIUKYIAP K
OTPE3KYy KaK Fr€OMETPUYECKUE MECTa TOUEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOICTBa. B3anMHoe pacroyioxeHue
OKpyKHOCTH M npsmoil. KacatenpHas m cexymias K OKpy>XKHOCTH. OKpy»KHOCTb, BIMCaHHas B
yroj. BrimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerplpéxyronbauku. [lapamienorpamMm, ero Nnpu3HakKM U CBOMCTBA. YacTHbIE ciydau
napajuiesorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsMoyronbHas Tpanenus.

Merton yaBoeHuss menuansbl. LleHtpanbHas cummerpusi. Teopema QPaseca u Teopema o
IPONOPLMOHATIBHBIX OTPE3KAX.

Cpennue TUHUM TpeyrojJbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHUKa.

[TogoOue TpeyrodbHUKOB, Ko3(pduimeHT nomodus. [lpusHaku mogoOus TPEyroJbHHUKOB.
[Tpumenenne nogoOus MPH PeICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa miomianeii reomerpuyeckux ¢uryp. @opmynsl Ais ITUIOMAAN TPEYTrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOAAeH MOT00HBIX UTYP.

Beruucnenue miomanei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTo Oymare.

Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa mpu permieHud MPAKTUYECKHX
3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOIO yIja MNpsSMOYTOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnmcanHble ¥ LEHTpaJbHBIEC YIUIBI, YIOJI MEXKIY KAcAaTeIIbHOW U XOPIOH. YTIIBI MEXAY
XOpAaMM U CEeKylMMH. BrnucaHHele W onucaHHble YeTBIPEXYTOJIbHUKU. B3aumHoe
pacrionoxeHue IByX OKpyxkHoctei. Kacanme oxpykHocteit. OOmue kacaTelbHBICE K JBYM
OKPYHOCTSIM.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaTbhl OCBOCHMs IporpaMmbl yueOHoOro kypca «I'eomerpusp»
XapaKTepU3yIOTCH:

1) narprnoTn4yecKoe BOCIIUTAHUE:

IpOsIBIEHUEM MHTEpeca K IMPOLUUIOMY M HACTOSIIEMY pPOCCHUIICKOM MaTeMaTuKH,
LICHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSM PpOCCHUHCKHX MAaTEMAaTUKOB M POCCUICKON
MaTeMaTUYECKOM LIKOJIbI, K UCTIOIb30BAHUIO 3TUX JTOCTHIKEHUH B IPYTHX HayKax M MPUKIIAJIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOSA3aHHOCTEH TIpakJaHMHA M pealn3allud €ro Ipas,
OpEeJCTaBICHUEM O MaTEeMAaTUYeCKMX OCHOBaX (YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUH, TPOIIEyp TPa)KIaHCKOTro olmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C NPAKTHMUYECKUM IPUMEHEHUEM JOCTHXKEHUU
HayKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX NPUHILIUIIOB B JESITEIHOCTH YUEHOIO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PELUECHUM MPAKTUYECKUX 3a/Jad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTHU MAaTeMAaTUYECKOro 0O0pa30BaHUSl HAa MPOTSKEHUH BCel
KHU3HU U1 YCHEIHONW Mpo(ecCuOoHaNbHOM AeITeNbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM WMHIMBHIyaJbHOH TpaeKTOpUM OOpa30BaHUS U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTEeMAaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKJICHHH, YMEHUIO BHJIETh MaTeMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHEHTAle B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA 4YeJIOBeKa, MPHPOJBl MU 0OIIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cdepbl YelOBEUeCKOW JesTeIbHOCTH, ATAloOB €€ pa3BUTHUA U
3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTU4EeCKOU
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHWS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKAMU
UCCIIEI0BATENIbCKON AESATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (¢GopMHpPOBaHME  KYJbTYPbl  310POBbS W
IMOLMOHAJIBLHOIO 0J1aronoJIy4us:

FOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3[J0POBOT0O 00paza >KM3HM (3J0pOBOE MUTaHME, COATAHCUPOBAHHBIN PEXXUM 3aHATHHA U
OTIbIXa, peryiisipHas (QHU3MUEcKass aKTUBHOCTBH), CPOPMHPOBAHHOCTHIO HaBbIKa pediIeKcuw,
IIpU3HAHUEM CBOETO IIPpaBa Ha OIIMOKY M TaKOI'o K€ MpaBa JPYroro 4yejloBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHME:

OpHEHTale Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMU NI peleHus 3aiad B 001acTH
COXPAHHOCTH OKpYXalolled cpelpl, MJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX
HOCNEACTBUM JUIsl OKPY’KaIoLIEH cpeibl, OCO3HAHUEM TJI00aJIbHOTO XapaKTepa SKOJIOIMYECKHX

npo0JieM U MyTel UX pelieHus;
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8) aganTanms K H3MEHAIMMCS YCI0BHAM COIUAILHON M IPUPOAHOIi Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBMSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JESITEIBHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTHUX
Jro/Iel, MPUOOpETaTh B COBMECTHOW JESITEIILHOCTH HOBBIC 3HAHMS, HABBIKH U KOMIICTCHIIMH U3
OIbITa IPYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (GOpMyIUpPOBATh UJEH,
HOHATHS, TUIOTE3bl 00 OOBEKTaxX M SBJICHUAX, B TOM UHMCIIE paHEe HEU3BECTHBIX, OCO3HABATH
neuIUThl COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYalMIO, BOCIHPUHUMATh CTPECCOBYIO
CUTYyallMI0O KaK BbI30B, TpeOylOIIMH KOHTpMEp, KOPPEKTHPOBATh MPUHUMAEMblE pELICHUS U
neicTBus, pOpPMyINPOBAThH U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE TelCTBUA
Ba3zoBble JJornueckue neiicTBuA:

® BBUIBIISITh M XapaKTepU30BaTh CYILIECTBEHHbIC NMPU3HAKUM MaTEMaTUYECKHX OOBEKTOB,
MOHATUH, OTHOIIECHHH MEXIY HOHATHAMH, (OPMYJIHPOBATH OIPEICICHUS TOHITUH,
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCHU()UKAMU, OCHOBAHUS JIJIsl O0OOIEHHS 1
CpaBHEHMsI, KpUTEPHH [IPOBOIUMOI0 aHAIN3a;

® BOCIPUHHUMATH, (HOpMyIUpOBaTh W TPeoOPa30BHIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHbIE U O0IINE, YCIOBHBIE;

® BBIIBIIITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUns B (PaKTax,
JAHHBIX, HAONIONEHHUSX M YTBEPXKACHUSAX, Npeasaratb KpPUTEPUU IS BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa3dupatrh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TpsMBIE U OT MIPOTUBHOTO),
POBOJUTH CaMOCTOSITEIbHO HECJIOXKHBIE JIOKA3aTeNbCTBA MaTeMaTHYeCKHX (HaKTOB,
BBICTPAMBATh apTyMEHTAIMIO, TIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpaTh CHOCOO pelieHus ydeOHOW 3anaduu (CpaBHUBATh HECKOJIbKO BapHaHTOB
peleHusi, BEIOMpaTh HanbosIee MOAXOMAUIMHA C YYETOM CaMOCTOSTENIBHO BbIIEIEHHBIX
KpUTEPUEB).

Ba3oBble nccienoBaTebCcKue 1eCTBUS:

® UCNONB30BAaTh  BOMPOCHI  KaK  HCCIIEAOBATENbCKUH  HMHCTPYMEHT  IO3HaHUS,
(hopMyIHpPOBATh BOMPOCHI, (PUKCHPYIOUIHE MPOTHBOPEUYHE, MPOOIEMY, CAMOCTOSTEIEHO
yCTaHaBIMBaTh UCKOMOE M JlaHHOE, ()OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIINIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHy HECJIOKHBIA 3KCIIEPUMEHT,
HeOONbIIOE HCCIEIOBAaHME IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOM;

e camocToATeNbHO  (hopMynupoBaTh 00O0OIIEHHMS ¥ BBIBOABI IO  pe3yJbTaTaMm
MPOBEAEHHOTO HAONIONEHUS, UCCIETOBAaHMS, OIECHUBATH JOCTOBEPHOCThH ITOyYEHHBIX
pe3yIabTaTOB, BBIBOJIOB U 000OIICHMIA;



OPOTHO3UPOBATH BO3MOXKHOC PAa3BUTUC MPOLECCA, a TAKKC BbBIABUIATh MPCAIOJIONKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIIOBHUAX.

Paborta ¢ unopmanmeii:

BBISBIISITH HEJJOCTATOYHOCTD U M30BITOYHOCTD WH(POPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3aa4uu;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH WH(OPMALIUIO
pa3IMYHbIX BUAOB U (POPM IpeCTaBICHHUS;

BbIOMpaTh opMy mpeacTaBieHuss HHGOPMALMU U WLIIOCTPUPOBATH pelIaeMble 3aauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoii U UX KOMOMHAIIUSIMH,

OILICHUBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPUSM, NPEUIOKEHHBIM YUYUTEIIEM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHUKATHBHBIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

BOCIIPpUHUMAThb U (bOpMy.HI/IpOBaTB CYXJICHUA B COOTBCTCTBUH C YCIOBHAMHU U LCIAMU
oOlIeHusl, SCHO, TOYHO, T'PAaMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy PEIICHHS 3aJadd, KOMMEHTHPOBATh
MOJTyYCHHBIH Pe3yJIbTaT;

B XOJIc OOCY)KJCHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbI, ITPOOJIEMBI,
pelaeMo 3a/auu, BRICKA3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMIOCTABIISTh
CBOHM CYXXACHHA C CYXJACHUAMU APYIrUX YYaCTHHUKOB AUAJIOra, 06Hapy)KI/IBaTB pasinuuc
W CXOJICTBO IIO3WMIIMH, B KOPPEeKTHOH Qopme (opmyaupoBaTh pa3HOTIACHS, CBOH
BO3PaKCHUS;

OpeACTaBIATE PE3YJIbTAaThl PCUHICHUA 3adadyHd, SKCIICPUMCEHTA, UCCIICAOBaHUA, IMMPOCKTA,
CaMOCTOSITCNIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C y4Y€TOM 3aj1a4 MpPE3CHTAlUd H
0COOEHHOCTEH ay TUTOPUH;

MOHMMATh M MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBHIyaIbHON pabOTHI IIPH
peICHUH y‘-I€6HI>IX MaTEMAaTHYCCKUX 3a4a4,

MPUHUMATh 11€JIb COBMECTHOU JIESATSILHOCTH, TUIAHUPOBATh OPTaHHU3aIUI0 COBMECTHOM
paboTHhI, pacrpenesaTh BUIILI PabOT, JOrOBapUBATHLCS, 00CYKIATh MPOIECC U PE3YJIBTAT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B IPYIIIOBBIX (hopMax paboTel (00CykIeHNUS, 0OMEH MHEHUSMHU, MO3TOBEIC
MITYPMBI U IPYTHE), BBITIOJHITH CBOIO YaCcTh pabOTHI M KOOPAUHUPOBATH CBOM JICHCTBUS
C JIPYTUMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4€CTBO CBOETO BKJaJa B OOIIWH MPOAYKT
0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

Pery/isiTUBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JAeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, QJITOPUTM pElIeHHUs 3aJauu (WIM €ero 4acTh),
BBIOMpATh CHOCOO0 peleHus ¢ Y4ETOM MMEIOUIMXCS pPEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOMW MH(pOpMaLIUU.

CaMOKOHTpOHL, 3MOLIHOHAJbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca M pe3yJibTaTta perieHus
MaTeMaTUYEeCKOH 3a1auu;



® TPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MpPH PELICHUM 33Jaud, BHOCHTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIMOOK,
BBISIBJICHHBIX TPY/IHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHOHN IENN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEJOCTHKEHUS LI, HAaXOAUTh OIIMOKY, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJjacce oOydaroUIMiCs MOJIYYHUT CJEIYIOIIUE MpPEeAMETHbIC
pe3yJbTaThl:

Pacnio3HaBaTh M3yuyeHHBIE TIE€OMETPUYECKHE (UTYpBL, OIpeneisTh HX B3aUMHOE
pacnojoxeHue, n300pakaTb reoMeTpudyeckue (UTYphl, BBIIOJIHATH YEPTEKU IO YCIOBHUIO
3ajaud. M3MepsTh JNMHEWHbIE M YIJIOBbIE BEIWYMHBL. Pemiare 3a1auyu Ha BBIUMCIEHUE JIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henats TpyOyr0 OIICHKY JMHEHHBIX M YTJIOBBIX BEJIWYUH MPEAMETOB B PEaIbHOM KU3HU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pazinnuare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEJIHUHHBI.

CTpouTh 4epTeku K FEOMETPUUECKUM 3a]a4aMm.

Ilonp30BaTbCsl NpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAaTh IMPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYTOIBHUKOB IPU PELICHNH 3a/1a4.

IIpoBONUTE TOTHYECKHE PACCYKIACHUS C UCIOIB30BAHUEM T€OMETPUUIECKUX TEOPEM.

[Tonb30oBaTbCsd MpPU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIHaHbl, IPOBEAEHHOW K THUIOTEHY3€ NPSAMOYIOJbHOIO TPEYroJIbHUKA, B PELICHUU
F€OMETPUUYECKUX 3a/1a4.

OnpenensaTe NapauIeTbHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOpbIE 00pa3zyeT ¢ HUMU
cekymas. OnpenensaTs NapajjIeIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYTOM IMPSIMOM.

Pemats 3a1aun Ha kiieTyaTtoi Oymare.

[IpoBOIUTh BBIUYMCICHUS W HAXOAWTh YHCIOBbIE W OYKBEHHBIE 3HAUCHHSI YIJIOB B
F€OMETPUYECKUX  3ajJayaXx C  HUCIOJb30BAHUEM CYMMbl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YIJIOB, OOpa30BAaHHBIX MPH TMEPECEYCHUU IBYX MapaielbHbIX
IPSIMBIX CEKyIeH. PemaTe npakTnyeckue 3a1a4y Ha HaX0KICHHUE yTIIOB.

Brnaznets noHsATHEM Tr€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPeAesaTh OMCCEKTPUCY yIiia
Y CEpPEeIMHHBIN MEPIEHANKYIISP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

DopMyIUpOBaTh ONPEAETEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUAMETPAa OKPY>KHOCTH,
MOJIb30BAaThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA ITPU PELIEHUHU 3aa4.

BrageTe moHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHHKA OKPY’KHOCTH, YMETh HAXOIUTh €€
ueHTp. [loap3oBaThes PakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, YTO CEpPEIMHHBIE NEPHNEHIUKYJSIPbl K CTOPOHAM TPEyroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanetp noHsATHEM KacaTeNbHOM K  OKPYXHOCTH, IIOJIb30BaThCid TEOPEMOW O
NEePHEHANKYISIPHOCTH KacaTeJIbHOM U painyca, IPOBEIEHHOIO K TOUKE KaCaHUS.

[Tonp30BaTbCsl NOPOCTEMIIMMU TEOMETPUYECKMMHM  HEPABEHCTBAMHM, IIOHUMATh UX
MPaKTUYECKUHA CMBICI.

IIpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEHKH.
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K xoniy obOydyeHuss B 8 kJjacce OOydYarOMIMICS TMOJYYUT CICAYIOMNUE TPEIMETHBIE
pe3yJbTaThl:

PacriozHaBaTh OCHOBHBIE BHJbI UETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJIb30BaThCS HX
CBOMCTBaMH NPH PELIEHUH T€OMETPUUECKUX 3aau.

[IpuMeHATH CBOWCTBA TOYKM IE€PECEYEHUs MEIUAH TPEYrojbHUKA (LIEHTpa Macc) B
pelIeHnH 3aay.

Bnagets noHsTHEM CpeHEN JMHUM TPEYTOJbHUKA U Tpalleluy, IPUMEHATh UX CBOMICTBa
IIpU pELICeHHH reomerpudeckux 3anad. llomp3oBathes Teopemon dameca m Teopemou o
IPONOPLUOHATIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUs IPAKTUYECKUX 3a/1a4.

[TpuMeHATH PU3HAKY [10JI00US TPEYTOJIBHUKOB B PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[Tons3oBatbes Teopemoit I[ludaropa ans pemieHHss TE€OMETPHUECKUX M HPAKTUYECKHUX
3ana4. CTpoUTh MaTeMaTHYECKYyI0 MOJIENb B MPAKTUYECKUX 3a/layaxX, CaMOCTOSITENIbHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOLIHUE JUINHBI.

Biagetp moHATMSAMHU CHHYCa, KOCMHYCa M TaHI€HCAa OCTPOro YIVIa IPsIMOYIOJIbHOIO
TpeyrojabHuKa. [1071630BaThCS 3TUMU NOHATUAMH U1 PEIICHUS IPAKTUUECKUX 3aau.

Bbruncnsate  (pasnuyHbIMEH - cocoO0aMM)  IUIOHIA[b  TPEYrojJbHUKAa W IUIOLIAIU
MHOIOYTOJIbHBIX ~ (uryp (monb3ysAch, TIA€ HEOO0XOAUMO, KalbKylsaTopoMm). IlpumeHsaTs
IIOJIyYE€HHBIE YMEHMS B IPAKTUYECKUX 3a/layax.

Bragerp NOHATHAMM BIMCAHHOIO U LIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaxX, yIiIax MEeXIy XopJaaMu (CeKyIIMMHU) U YIJie MeXAy KacaTelbHOW U XOpAoi
IPU PELICHUU FeOMETPUYECKHX 3a/1a4.

Biagetp MOHATHEM ONHMCAHHOIO YETBIPEXYIOJIbHUKA, IPUMEHATh CBOICTBA ONUCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[TpyMeHsTh NOMyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJIENH AJIs
3a/1a4 peasbHOM JKU3HU U MIPOBOAUTH COOTBETCTBYIOLIME BHIYMCICHUS C IPUMEHEHHEM 101001
U TPUTOHOMETPHH (I0JIb3YACh, IJIe HEOOXOAUMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne i/

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMsl

[Ipocreiimue reomerpuueckre GUrypsl u
UX CBOICTBA. I3MepeHne reomeTpuuecKux
BEJIMYNH

TpeyronbHUKH

[TapannenbHble IpsSMbIe, CyMMa YIJIOB
TPEYTOJIbHUKA

OxpyXHOCTb U KpyT. [ 'eomeTpuueckue
MIOCTPOCHHUS

[ToBTOpenue, 0600IIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoanuyecTBO 4acoB

Bcero

14

22

14

67

KoHTpoibHbIe
padoThbI

IIpakTHYecKue
padoThbI

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

bubnuoreka [JOK
https://m.edsoo.ru/7f415e2e
bu6nunoreka [IOK
https://m.edsoo.ru/7f415e2e
but6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢
bub6mmoreka [IOK
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
https://m.edsoo.ru/7f415e2e

8 KUIACC

Ne i/

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

YeTbIpE€XyroabHUKH

Teopema dasneca u Teopema o
MIPOMOPLUOHANIBHBIX OTPE3KaxX, MOJ00HBIE
TPEYTOJIbHUKHU

IImomans. Haxoxxnenue miomanei

TPEYroJbHUKOB U MHOTOYTOJIBHBIX (UTYP.

[Tnomanu mogoOHBIX huryp

Teopema IIudaropa u Hauana
TPUTOHOMETPHUHU

VY1ubl B OKpYKHOCTU. Bricanusie u
ONMCAHHBIE YETBIPEXYTOJIbHUKH.
Kacarenbnsle k okpyxHOCTH. Kacanue
OKPYXHOCTEU

[ToBTOpeHue, 06001IIeHNE 3HAHUI

KoanuyecTBO 4acos

Bcero

12

12

13

13

67

10

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f417e18

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHON TPOT'PAMMBI

7 KJIIACC

Kon
MpoBepsAeMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

I'eomerpus

Pacno3naBate m3ydeHHBIE T€OMETpUUECKUE (UTYpBI, ONpPEAensiTh UX
B3aMMHOE pACIOJIOKEHHE, H300paxaTb TIeOMETpUYecKue QUrypsl,
BBINOJIHATh YEPTEKHU IO YCJIOBHUIO 3ajaud. M3mepsATh JuHEHHbIE U
YIJIOBBIE BEJIMYMHBI. PemaTe 3a1auu Ha BBIYMCIIEHUE JUIMH OTPE3KOB U

BCJIMYHMH YTJIOB

Henatp rpyOyro OIEHKY JIMHEHHBIX W YTJIOBBIX BEJIMYUH MPEIMETOB B
peasibHOM  KU3HH, pa3MepoB MPUPOAHBIX 0O0BEKTOB. Paznmuuath

pa3MEphI 3TUX 00BEKTOB I10 NOopAAKY BCIIMYUHBL
CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3aJav4aM

ITonb30oBaTbCsA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIL30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB MIPU PELICHUH
3a1a4

[IpoBoguTh  JOTrMYECKHE  PACCyk AEHHA C  HCIOJIb30BAaHUEM

TEOMETPUUECKUX TEOPEM

[Tonp3oBatbcs IIPU3HAKaMU paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEIHUaHbl, NPOBEAEHHOM K T'MIIOTEHY3€

IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

OnpenensaTb NapajuleIbHOCTh MPSAMBIX C MOMOUIBIO YIJVIOB, KOTOpBIE
oOpa3yetr ¢ HUMHU cekymas. Onpeaensarts NapauiedTbHOCTh MPSIMBIX C
MOMOUIBIO PABEHCTBA PACCTOSHHUI OT TOYEK OJHOM MPSIMOM JI0 TOYEK
JIpYyroi npsiMon

Pemate 3amaun Ha kieT4aToi Oymare

[IpoBoAMTH BBIYMCIEHUS M HAaXOAUTh YHUCIOBBIE UM OyKBEHHBIC
3HAUEHUs YIJIOB B TEOMETPUYECKUX 3aJadaX C MCIOJIb30BAaHUEM
CyMMBI YIJIOB TPEYTrOJbHUKOB W MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPHU TNEPECCUYCHUH JBYX MapauIeIbHBIX HPSIMBIX

cekymiei. PemaTh nmpakTHYecKue 3a/1aun Ha HaXOXKJEHUE YTII0B
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6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

Bnanerp moHATHEM TE€OMETPUYECKOTO MeCTa TOYeK. YMETh
OnpeeNaTh OUCCEKTPUCY yria U CEepeAUHHBIA MEePHeHAUKYISp K

OTPEC3KY KaK rCOMCTPHUYCCKUC MCCTAa TOUCK

DopmMynIUpOBaTh ONPEACIICHUS OKPY>KHOCTH M Kpyra, XOpIbl H
JIMaMeTpa OKPYXHOCTH, II0Jb30BAaTbCsl KX CBOMCTBAMHU. YMETh

IMPUMCHATDH OTU CBOMCTBaA IIpy pCHICHUH 3aJ1a4

Bnagerp moHsATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ ueHTp. llomp3oBaThcs ¢akramMu O TOM, 4TO
OMCCEKTPUCH YTIIOB TPEYrOJIbHUKA MEPECEKAIOTCSA B OJJHOW TOYKE, H O
TOM, 4YTO CCPCAMHHBLIC NCPICHAUKYJIAPBI K CTOPOHAM TPCYTOJbHHKA
[IEPECEKAIOTCS B OJTHOM TOUYKE

Brnagere mnoHATMEM KacaTelNbHOM K OKPYXHOCTH, IOJIb30BaThCA
TEOPEMOM O IMEPIEHIUKYJSIPHOCTH KacaTelIbHOM M pajauyca,
MIPOBEAEHHOIO K TOUKE KacaHUs

[lonb30oBaTbCs MNPOCTEHIIMMU TIE€OMETPUUECKMMHU HEPaBEHCTBAMU,
IIOHUMATh Ux HpaKTI/I‘IeCKI/Iﬁ CMBICJI

IIpoBOIUTH OCHOBHBIE TE€OMETPUUYECKUE TOCTPOCHHUS C MOMOIIBIO

UPKYJIS ¥ TMHEHKH

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
00pa30BaTeJIbHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
I'eomerpus

Pacrio3naBaTe OCHOBHBIE BH/bI '—IeTBIpéXYFOJ'IBHI/IKOB, HUX DJIEMCHTHI,
I10JIb30BAThCS UX CBOMCTBAMU IPU PEILIEHUU T'€OMETPUUECKHUX 3a1au
IIpuMeHsTh CBOMCTBA TOYKM IIEPECEUEHUS] MENHMAH TpPEyroJIbHHUKA
(eHTpa Macc) B pelIeHUH 3aa9

Biagers mnoHATHMEM CpeaHEH JIMHUM TPEYroJIbHMKAa W Tpalelud,
NPUMEHSTh WX CBOMCTBA MpPH pEIIEHUU TEeOMETPUYECKHX 3a]ad.
ITonb3oBatbesa Teopemor Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX [Tl PEIICHUS MPAKTUUYECKUX 33724

[IpuMeHsTh NpHU3HAKM 1MOAOOMS  TPEYroJbHUKOB B  PELICHUU

reOMCTPHUICCKUX 3aaa4
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6.5

6.6

6.7

6.8

6.9

6.10

[Tonws3oBatbest Teopemoit [ludaropa st penieHns reoMeTprUuecKux 1
IPAKTUYECKUX  3a7ad. CTpouTh MaTEMAaTHYECKYyH0 MOZCIb B
MIPAaKTUYECKUX 3a7a4aX, CaMOCTOSATEIbHO JAEJIaTh YePTEX U HAXOAUTH

COOTBCTCTBYIOIHEC JJIMHBI

BJ'IaI[eTB IMOHATHUAMU CHHYCA, KOCHMHYCa H TaHI'CHCa OCTpPOTro Yyrja
npAMOYTOJIBHOTO TpCYIroOJIbHUKA. Ilonp30BaThCd ASTUMU ITOHATHSAMHU

IJI1 pCHICHUA IMTPAKTUUCCKHUX 3aJ1ayd

Beraucnsate  (pa3nuuHbIME  crioco0aMu) TUIOMIAAL TPEYroJbHUKA |
IUIOMIAId MHOTOYTONBHBIX Guryp (monb3ysch, Te HEOOXOAMMO,
KaJIbKYJIATOPOM). [IpUMEHSITh MOJIydeHHBIE YMEHHS B TPAKTHYCCKUX

3aJa4ax

BnageTs NOHATHSMY BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTJaX, yriaXx MEXAy XOpAaMH (CEeKyIIMMH) U
yrie MEXIy KacaTeIbHOW M XOPIOHM NpPU PELICHUHM I€OMETPHUYECKHX
3aj1a4

Bnagerb NOHATHEM ONMCAHHOIO YETHIPEXYTIOJIbHHUKA, IPUMEHATH
CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJBHUKA TP PEIICHNUN 33]a4
IIpuMeHATh TONy4YEHHBIE 3HAHWS HA IPAKTUKE —  CTPOUTH
MaTeMaTHYeCKHe MOJENN JUIsl 3aad peajlbHOW >KU3HU U NMPOBOJIUTH
COOTBETCTBYIOLIIME BBIYMCICHMS C TPUMEHEHHEM NOoJo0Ms |

TPUTOHOMCTPHUU (HOHBSYHCB, rac HCO6XO,Z[I/IMO, KaJIBKy.]'I}ITOpOM)
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IMPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kox
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

8 KUIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

['eomerpus

Havanbsnple nonsaTus reomerpun. Touka, npsimasi, OTpPE30K, Jyd. YTois. Buasl
yriaoB. BeprukanpHele M cMmexHble yrubl. buccexrpuca yrna. Jlomanas,

MHOTOyrojpHUK. [[apamienbHOCTh M NEPIEHANKYIISIPHOCTD ITPSIMBIX

CumMmerpuunbie  (urypbl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpHUHU.

ITpumepsl CHMMETPHUH B OKPY’KAIOLLEM MHUPE

OcHOBHBIE MMOCTPOCHUA C TIOMOIIBIO HHUPKYJIA U JIMHEWKHU. TpeyFOHBHI/IK.

BricoTa, Mmenmnana, OuccekTpuca, Ux CBOMCTBA

PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpEyroibHUKU. HepaBeHCTBO

TpEeyrojbHUKA

CpoiicTBa W TMpPU3HAKK PaBHOOEIPEHHOro TpeyrojibHukKa. llpusHaku

PaBEHCTBA TPEYTOJIbHUKOB

CBoiicTBa 1 NMPU3HAKH MapaUIeTbHBIX NPsAMBIX. CyMMa YTJIOB TPEyroJbHHKA.

BremHue yriel TpeyrojapHUKa

[IpssMoyronbHbld  TpeyroJbHUK. CBONCTBO MeAMAHBI NPSIMOYTOJBHOIO
TPEYrojbHUKA, MPOBEIEHHOM K runoreHyse. [lpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C yIJIOM B
30°

HepaBeHcTBa B TreOMETpHUM: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJjbIeM yrie W OOJbIIe CTOpOHE

TPECYTOJIbHUKA. HCpl’ICH,Z[I/IKy.]'IHp M1 HaKJIOHHAas

I'eomerpuueckoe Mecto Touek. buccekTpuca yriaa W cepeaVHHBIN
NEPIEHAUKYIISP K OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK

Okpy’XHOCTb M Kpyr, XOpAa M JAuaMeTp, HUX CcBoicTBa. B3anMmHoe
pacIoJIOKEHUE OKpYKHOCTH M npsaAMor. KacarenbHas M cekymas K
OKpY’KHOCTH

Oxpy’KHOCTb, BIMCaHHas B yroj. BmmcaHHas W omnMcaHHas OKpPY>XHOCTH

TpeyrojbHUKa
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Kon

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

IIpoBepsieMblii 21eMeHT COIePKAHMS

I'eomerpus

YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
[IpsiMoyroabHUK, poMO, KBaJpaT, UX IPU3HAKHU U CBOMCTBA

Tpaneuus, paBHOOOKas Tpamnenus, e€ cBoiicTBa U npusHaku. [IpsmoyroabsHast
Tpaneuus

Meron yasoenus Menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
TeopeMa O MPONOPLHUOHAIBHBIX OTPE3KaX

CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa

[TogoOue TpeyronbHUKOB, KodpdunueHt mnomodus. Ilpusnaku momoOus
TpEeyrodbHUKOB. [I[puMeHeHne mogo0us mpy peleHuH MPAKTUISCKUX 3a/1a4
@opmynel  ANd  IUIOMIAAW TPEYToJbHUKA, TMapajieriorpamMMa, pomba u
Tpanenuu

CpoiicTBa miomaneii reomerpuueckux Quryp. OTHOIICHHE TUIOIIAISH
MoA0OHBIX (huryp

Brrancienue nnomaneﬁ TPCYI'OJIbHUKOB U MHOI'OYI'OJIbHMUKOB Ha KJIeTYaTOU

Oymare

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun

MPAKTUYCCKUX 3aaa4d

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJla MPSAMOYTIOJBHOTO TPEYTOJIbHUKA.
OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  [pUrOHOMETPUUYECKUE

¢bynkuu yrios B 30°, 45° u 60°

Brnucannbple M LEHTpaNbHBIE YIUIBI, YTOJd MEXAY KacaTelIbHOM M XOpIOM.

VYTisl MeXIy XOpJaMU U CEKYIIUMHU
Brincansble 1 onucaHHble YEThIPEXYTOJIBHUKN

B3anmHoe pacnonoxeHue JBYX OKpyKHocTe. KacaHue OKpy»KHOCTEH.

OOm1re KacaTenbHBIE K IBYM OKPYXHOCTSIM
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ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM TPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUSs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3y/bTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarbh IOHATUSMHU: MHOXKECTBO, IIOAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMM; YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBs3HBIN rpad, AepeBO, MK, MPUMEHATH UX MPU PELICHUU
3ajJja4; yMEHHME UCII0Ib30BaTh rpaduueckoe NnpecTaBlIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IIPOLIECCOB M SIBICHUH, IIPU PELICHUU 3a/1ad

U3 JPYTUX Y4eOHBIX MPEIMETOB

VYmMmenue OIICpHUPOBATH IMOHATHAMU: OIIPEACIICHUE, aKCMOMa, TEOpEMaA,
A0Ka3aTCjibCTBO; YMCHHUC pacClio3sHaBaTb HCTUHHBIC W  JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWUTL IIPHUMCPbI W KOHTPIIPUMCPLI, CTPOUTHb

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJlbHOE YHUCIO, MPOCTOE M
COCTABHOE YHUCIJIO, JEIUMOCTb HATypPaJIbHBIX 4YHCEJN, IPU3HAKU
JEIMMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4YHCia, OObIKHOBEHHas Jpo0b H
JecsiTUUHas JpoOb, CTaHIAPTHBIN BUJ YMCIIa, PAllMOHAIBHOE YHUCIIO,
UppalMoHabHOE YHUCIO, apu(MeTHUecKuidl KBaJApPATHBI KOPEHB;
yMEHHE  BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
YHOpSAAOYMBATh 4YMCJIA, MPEACTABIATH 4YHUCJIA Ha KOOPAWHATHOU
NpsIMOM, OKPYIJISATh 4YHCIA; YMEHHE JejaThb NPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHUSAMH: CTENEHb C LEJNBIM I[OKA3aTENEM,
apru(METUYECKN KBaJApPaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOW CTETeHU
OOJBIIIE €IMHMIIBI, yYMEHWE BBINOJHATH pacd€Thl 1O QopMyam,
npeoOpa3oBaHus IENbIX, APOOHO-PAlMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHUI C KOPHSAMHM, Pa30KEHHE MHOTOYJIEHA HAa MHOXKUTEINH, B
TOM 4YHCIIE C WCIOJIb30BaHHEM (OpPMYINI Pa3HOCTH KBAJAPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMmenne OIICPHUPOBATH IMMOHATUAMMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUEC C
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OJHOW TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; yMEHUE penlaTh JMHEHHbIE U KBAaJpPAaTHBIE ypaBHEHUS,
JIPOOHO-pAallMOHANIBHEIE YPaBHEHHUS C OJIHON MEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEWHBIX YpaBHEHU, JTUHECUHbICE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHAILHBIE HEPABEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJIE IPU PELIECHUHU 3a]1a4 U3 JPYTUX MPeIMETOB
U TPAKTUYECKUX 3a7a4; YyMEHUE HCIOJb30BaTh KOOPAMHATHYIO
MpSIMYI0 M KOOPAMHATHYIO TUIOCKOCTh JUISI M300paKCHHS perIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMH: QYHKIH, Tpaduk QyHKIUU, HYTU
byHKIHH, MPOMEKYTKHU 3HAKOIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHus, yObIBaHUs, HauOoNblIee W HaUMEHbIEEe 3HAYCHUS
byHKIUY; YMEHHUE OIIEpUPOBATH MIOHATUSAMH: npsmast
MPOMOPLUOHALHOCTD, JUHEWHAs (QYHKIMS, KBaJpaTU4Has (QYyHKIUSA,
obpaTHass TPOMOPIMOHAIBHOCTh, TMapaboiyia, TUrepOosa; yMEeHHUE
CTpOUTH rpaduKku QyHKIUH, UCTIOIB30BATh TpadUKH IS ONIpeAeTICHUS
CBOWMCTB TIPOIIECCOB M 3aBUCHUMOCTEH, JUISI PEUICHUS 3a1a4 U3 JAPYTHX
y4eOHBIX TPEIMETOB U peallbHOW JKWU3HU;, YMEHHE BBIPAKATh

dhopmysaMy 3aBUCUMOCTH MEXKTYy BeTUIMHAMU

YMeHnune OIIepupOBaTh MOHSTUSMU: MIOCJIEI0BATEIBHOCTb,
apupmeTHyeckass M TeOMETpUYecKas  IPOrpeccud;  yMEHue
UCTIOJIB30BaTh CBOICTBA TOCIENOBATENLHOCTEH, (OPMYIIBI CyMMBI U
o011ero wieHa MpH pelIeHUuM 3aj1ad, B TOM YHUCIe 3a7ad U3 APYTuX

Y4EOHBIX MPEIMETOB U PEATHHON KUZHU

YMeHue pemiath 3aJaud pa3HbIX THUIIOB (B TOM YHCJI€ Ha MPOLIEHTHI,
O M YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYTIOK U YCIIyT, HAJIOTH, 33Ja4u U3 00J1acTH yIpaBICHUS JINYHBIMU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHME  COCTaBIIATh  BBIPAXKECHUS,
YpPaBHEHHUs, HEPaBEHCTBA M CHCTEMBbl II0 YCJIOBHUIO 3a/ayH,
UCCIIEeIOBaTh MOJMyYEHHOE PEIIEHUE W OLEHUBAThH MPaBAONOJA00HOCTh
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMasd,
Jy4, JOMaHasi, yroJjl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHUHM TPEYTrOJIbHUKH, MPSMOYTOJbHBIA TPEYTOJIbHUK,

MeaunaHa, OMCCeKTpHca U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHHUK,
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10

11

12

13

14

napajiesiorpaMM, poM0O, TNPSMOYTOJIBHUK, KBaJpaT, Tpamlelus;
OKPYXHOCTb, KpYT, KacarejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKIECHUE T€OMETPUYECKHX BEINYMH C IPUMEHEHUEM

U3yYEHHBIX CBOMCTB Uryp U (pakToB

YMeHue OonepupoBaTh IOHATUSMHU: PABEHCTBO (Uryp, pPaBEHCTBO
TPEYTOJILHUKOB; MAapauIeIbHOCTh W TEPIECHANKYJSIPHOCTh TPSIMBIX,
yrol MeXAy TNpsSMBIMU, TEPHEHIUKYJSAP, HAKJIOHHAs, MPOEKIUS,
nosnobue Guryp, NoJo0HbIE TPEYTrOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM M OPSMOM; yMEHHUE paclo3HaBaTb PABEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U NEPIEHIUKYJIIPHOCTh NPSMBIX B

OKpYXaroLleM MUpe

YMeHue onepupoBaTh IOHATHUSAMHU: JUIMHA, PAcCTOSHUE, YIOJ
(BeqiMuMHA yrila, CUHYC U KOCHUHYC yrja TPEeyrojbHHUKa), IJIOLIA/b;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YyMEHHE MPUMEHATh (GOpMyJibl IEepUMeTpa U  IUIOIAIN
MHOT'OYTOJIbHUKOB, JJIUHBI OKPYXKHOCTH M IUIOIIAJN Kpyra, o0bema
NPSIMOYTOJIBHOTO Tapajulefienuiea; yMEHHE NPUMEHSITh MNPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIVIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOIICHHS  JUIS

BBIYMCIICHHS JIJTUH, PACCTOSTHUM, TIJTOIIA IeH

YMmenue wuzo0paxarh IUIOCKHE (QUTYpel W WX KOMOWHAIIWH,
IIPOCTPAHCTBEHHbIE (QUIYPBl OT pPYyKH, C IOMOUIBIO YEPTENKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUTIO

YMeHue omnepupoBaTh IMOHATHUSAMHU:  TMPSMOYTOJbHAS  CHCTEMa
KOOpJIMHAT, KOOPAHMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOPA HA YHCIIO, CKATISIPHOE TIPON3BEICHUE BEKTOPOB;
YMEHHE HCIOJh30BaTh BEKTOPHI W KOOPJMHATHI JIJISl MPEICTABICHHUS
JMAHHBIX W PEIIeHUs 3aJad, B TOM YHCIE W3 JPYrHUX Y4eOHBIX
NPEMETOB U PEaTbHOM KU3HU

YMeHHe ONepupoBaTh IMOHATHUSMHU: CTOJOMKOBBIE M  KPYTrOBBIC
auarpaMMmbl,  TaONMUIBI, cpeaHee  apudMeTHYecKoe, MeAHaHa,
HauOoJibllIee W HAaWMEHBINIEEe 3HAYCHHs, pa3Max YHCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH U  IpeoOpa3oBHIBATH
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15

16

uHpOpPMaLIMIO, TPEACTABICHHYI0 B Ta0iMIax M Ha JUarpaMmax,
OTpaXKaIOIy}0 CBOWMCTBA M XapaKTEPHUCTUKH pPEajbHBIX IPOLECCOB U
ABJICHUM; yMEHME paclo3HaBaThb M3MEHYMBBIE BEIUYMHBI B

OKpY’KaloleM MUpe

YMeHue onepupoBaTh MOHATHSAMH: CIy4yailHBIA ONBIT (CIydaiHbIN
HKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHbIM HCXO)
CIIy4allHOTO OIBITa, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHUE HaXOJIUTh BEPOSATHOCTH CIIyYyalHBIX COOBITHH B OIBITax C
PaBHOBO3MOYKHBIMU 3JIEMEHTapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BaHHOIO Inepedopa U C MCIOJIb30BaHUEM
IpaBWJia YMHOMKEHHUS; YMEHHE OIICHHBAThb BEPOATHOCTH pPeaIbHBIX
COOBITHM M SIBIICHUH, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMH B OKpYXalolleM MHpPE U B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €r0 POJIbIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOASIIMNA M3YyYEHHBIM METON AJIi pelIeHUs
3a/1a4d, MPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJE U KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHU B
UCKYCCTBE, OIIMCBIBATh OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAayKH, NPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITHUI U MX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMUPHOMN UCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BBIYUCTICHUS

11 Harypanbnsle u nensie yucia. [Ipu3Haku AeIMMOCTH HEIbIX YUCEI

19 OOBIKHOBEHHBIE M JIECATUYHBIE  JpOOHM,  HPOLEHTH, OECKOHEUHBIE
' MepUoIUYECcKHe 1podu

13 Panmonaneupie uncia. ApudmMeTrndyeckue omepanud ¢ paluoOHAIbHBIMU
. yuCIaMu

14 [etictButenbHble uyncia. ApudMeTHYSCKHE ONEepalMk ¢ ACHCTBUTEIBLHBIMHU
- yuCIaMu

15 [TpuOnkE€HHbIE BBIUMCICHMS, MpaBUa OKPYIJICHUS, MPUKUAKA U OICHKA
- pe3ysabpTaTa BEIYUCICHUN
2 AnreGpanueckre BbIpaXeHHs

2.1 bykBeHHbIE BbIpa)XKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

29 Crenenp ¢ uenbiM nokazareneM. CTENeHb € palMOHAIbHBIM IIOKA3aTENIEM.
' CBoiicTBa cTeneH!

2.3 MHorousneHbl

24 Anrebpanyeckas 1poOb

25 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHHU. [enictBus c
' apu(pMeTHYECKUMU KOPHAMHU HaTypaJbHOM CTETIEHU
3 VYpaBHEHUSs U HEPABEHCTBA

31 Llensle u npoOHO-palMoOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYMHOCTH
- YpaBHEHUU

39 Llensle u napoOHO-panoHaIbHblE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
- HEPaBEHCTB

3.3 Pemienue TekCcTOBBIX 3a1a4
4 YucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEOBATEILHOCTEH

4.2 Apudpmernueckass W reomMeTpuueckas mporpeccuu. dopmyna  CIOKHBIX
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5.1

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB
OyHKIU
@Oyukiusa, crmocoObl  3amanus  QyHkuumu. [paduk  pynkumu.  OOnacts
OIpesieIeHnsl U MHOXKecTBO 3HaueHuil ¢pyHkuuu. Hymn gynkuuu. IIpomexytku
3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIMU. MakcUMyMbl U
MUHUMYMBl (pyHKIMH. HanGonbinee W HamMmeHblliee 3HAUeHUE (YHKIMHM Ha

MIPOMEKYTKE
Koopaunatsl Ha IpsIMOi U MJIOCKOCTH
Koopaunarnas npsimast

JlekapToBBI KOOPMHATHI HA ITNTIOCKOCTH
I'eomerpus

I'eomeTrpuueckue Gurypsl U UX CBOMCTBA
TpeyrosnbHuK

MHOTOyronsHUKH

OKpY>KHOCTb U KPYT

N3mepenne reoMeTpuiIecKux BETHYUH
BekTopsl Ha 10CcKOCTH

BeposiTHOCTB 1 cTaTHCTHKA
OnucarenbHas CTaTUCTUKA

BepositHoCTh

KomOunaropuka

MHuoxecTBa

I'pader
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
e ['eomerpus. 7-9 knacc. YueOnuk - Atanacss JI.C., byty3os B.®., Kagomines C.b. u np..
e Teomerpus. 7 knacc. Pabouas rerpans - Aranacsa JI.C. u nip.
e Teomerpus. 8 kiacc. Pabouas terpans - Aranacss JI.C. u np.

METOANYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIS
I'eomerpus. CamocTOsITEIBHBIE U KOHTPOJIbHBIE Pa0OThI: 7-9 kiaccsl - Muenckas MLA.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
e bubmoreka [{OK https://urok.apkpro.ru/
o IKmacey https://www.yaklass.ru/

MATEPUAJIBHO-TEXHUYECKOE  OBECIEYEHME  OBPA3OBATEJILHOI'O
MMPOLIECCA

e  MynbTUMEIUIHBIN KOMIIBIOTED;
e (Ckanep;

® [IPUHTED JIA3CPHBI;

e KONMPOBAJBHBIN aIIapar;

® CpEICTBA TEJICKOMMYHHUKALIUU
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