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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX PA3/€JIOB LIKOJIBHOM MaTE€MaTUKH, UMEIOIIUNA CBOEH
LEJIBI0  00ECIeYNUTh H3y4YE€HUE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAETCd Ha JIOTMUYECKYIO, NOKa3aTesIbHYIO0 JMHUIO. [leHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOI'O OOIEro 00pa3oBaHMsl 3aK/IF0YAETCs B TOM, YTO 00y4YaroLuiics
YUUTCS TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTUBHOTOY», OTJIMYATh CBOICTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpaTHbIE
YTBEPKICHHUS.

BTopoi1 nenbro u3y4eHuss reOMETpUH SBISECTCS HUCIIONIb30BaHUE €€ KAK MHCTPYMEHTA IIpU
pEIIEHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/ad, BCTPEUAIOIIUXCA B pealbHOU
xu3HU. OOydYaromuiicss MOMHKEH HAYYHTHCS OIPENENIUTh TeOMETpHYecKyto (urypy, omucarb
CJIIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIANb 3€MEIBHOIO YYacTKa, PacCuuTaTh
HEOOXOJUMYI0 JUIMHY ONTOBOJOKOHHOrO KaOenst wuiau TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3YYEHUH I'€OMETPHHM.
[Ipu pemieHun 3agad  MOPAKTHUUECKOrO  XapakTepa OOydarolUMHCS  YYUTCS  CTPOUTH
MaTEMAaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallUii, NPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb [TOJIyYEHHOT'O pe3yibTara.

KpaiiHe BakHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMM IpeIMETaMHu,
MOTHUBUPOBaTb  HCIOJB30BAaTh  ONPENEICHUS TEOMETPUYECKUX  (QUIYp U IOHSITHUH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUYEHHbIX YMEHUH B (PU3MKe U TEXHHUKE. DTU CBsI3U Hanbosee
ApKO BUJHBI B TeMaX «Bektops», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema [Iudaropay.

VY4eOHnbIii kypc «I'eomeTpus» BKIIOYAET CJIENYIONIME OCHOBHBIE pa3feNbl COJEPIKAHUSA:
«l'eomerpuueckne ¢Gurypsl M HUX CBOHCTBa», «VI3MepeHHEe TIeOMETPUYECKHX BEITHUUHY,
«/lekapToBBl ~ KOOpAMHATBl Ha IJIOCKOCTW», «BekTopwl», «/IBMkKEeHHMS  IUIOCKOCTWY,
«IIpeobpazoBaHus OIO0US.

Ha u3yuenue yyeOHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kinacce — 68 yacos
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimas, OTpE3OK, Jyd. Yrosu. Buabel yrios.
BeprukaneHple UM CMEXHBIE yIubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapaymienpHOCTD U NEPIEHIUKYIAPHOCTD IMIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpun. [IpuMepsl cuMMeTpuu
B OKPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOEHHS C IIOMOLIbIO IMPKYJS M JIMHEHKU. TpeyronbHUK. BeicoTa,
MezMaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOepEeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TPEyronbpHUKA.

CpoiicTBa M NIpHU3HAKM DPABHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IpU3HAKU NapajuienbHbIX NpsAMbIX. CyMMa yIiloB TpeyrojbHUKA. BHemHue
YIJIBI TPEYTOJIbHUKA.

[TpsimoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IIPOBEAEHHOW K TrunoreHyse. IIpusHaku paBeHCTBA IIPAMOYTOJIBHBIX TPEYTOJIBHUKOB.
[IpssMOYyTOJIbHBIN TPEYTOJIBHUK € YIioM B 30°.

HepaBenctBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U 60bIIeH cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM INEPHEHIUKYISAP K
OTpE3KY KaK FreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnonoxeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cekymas K OKpYKHOCTH. OKpY»HOCTb, BIIMCaHHas B
yroj. BrincanHas u onmcaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronpauku. [lapammenorpamm, €ro Ipu3HAKM M CBOMCTBA. YHacTHbIE cCiydau
napajienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJparT), UX HpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema QPaseca U Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUKOB, KOdpdunmeHtT nomaodus. [lpusnaku mogoOus TPEyroJIbHHUKOB.
[TpumeHeHne nog00Ms MPU PELICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomaaei reomerpuueckux ¢uryp. @opmyinbl Ais MIOWAAN TPEYToJbHUKA,
napaiuienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIO0IIAe MoJ00HBIX GuUryp.

Brruncnenue miuomaaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Gymare.

Teopema Ilucdaropa. [Ipumenenue Tteopemsl Iludaropa mpu pemieHUH MPAKTUYECKHX
3a/1ay.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpsAMOYIOJbHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyakmun yrios B 30, 45 u 60°.

BrucanHble M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXIY KacaTebHOM M XOpAOH. YTIbl MEXIy
XOpAaMH U CEeKyluMH. BrnucanHble W ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHre ABYX OKpyxkHocTed. Kacanme okpyxnoctei. OOmme kacaTenbHble K IBYM
OKPYXHOCTSIM.

9 KJIACC



Cunyc, kocunyc, TtanreHc yriaoB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXkeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB UM TeopemMa CHUHYCOB. Pemnienue
IIPAaKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpOU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIIHMX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BekTop, amuHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOMKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3iioxkeHue BeKTopa 10 IBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS JJIMH U YTIJIO0B.

JlexapToBbl KOOpAMHATBI HAa IIOCKOCTH. YPaBHEHUS IMPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOpAUHAT U €ro NPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajlycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTell. [nomane kpyra, cekTopa, CerMeHTa.

JIBI>KEHUS TIIOCKOCTH ¥ BHYTPEHHUE CUMMETPHH (PUTYp (IIeMEHTapHBIE TIPEICTABICHHS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHMS IporpamMMmbl ydeOHoro kypca «I'eomerpusi»
XapaKTepU3yIOTCH:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBIICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHHMSAM POCCUMCKHX MAaT€MAaTHUKOB M POCCUHCKOU
MaTEMaTHYECKOH ILKOJIbI, K UCIOJIB30BAHUIO dTUX JOCTHKEHUH B APYTUX HAYKAX W IIPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBINOJIHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allid €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHUI, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4YaCcTHUE B PELICHUM MPAKTUYECKUX 3a/ad MaTeMaTU4ecKOu
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
YKU3HU JJIs1 YCIIEHIIHOM MPO(ECCUOHANBHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOINUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBHUAYaJbHOW TPACKTOPHUM OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJIeHHH, YMEHUIO BUIETh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaIel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX NpEeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4eloBEYeCKON MAeSITEeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpeICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKaMU
MCCJIEI0BATEIBCKOMN 1EATENbHOCTH;

6) ¢usnueckoe BocnMTaHME, (GOPMHPOBAHME  KYJbTYPbl  310POBbS W
IMOLMOHAIBLHOIO 0JIArONOIyYusi:

FOTOBHOCTBIO NPHUMEHATh MAaTeMaTHYeCKHEe 3HaHUS B MHTEpecax CBOEro 3J0pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37]0pOBOE NMUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryyspHas (Qusuyeckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTBHIO HaBbIKAa pediexcuu,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO 5Ke MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWU JUIs pelieHHs 3afad B 001acTH
COXPAHHOCTH OKpYXalollel cpefbl, MJIAHUPOBAaHUS IOCTYNKOB M OILIEHKHM HX BO3MOXKHBIX
MOCJEICTBUM Ui OKpY>KaroIlel Ccpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapaKTepa KOJIOTMYECKHX
poOJIeM U yTeH UX PEIICHHS;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COUAILHON M IPUPOAHOI Cpelbl:



TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTHUECKYIO JESATEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTUX;

HEO0OXOMMOCThIO B ()OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uHciie GOpMYyIUPOBATH UJEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM UYHUCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHblIe 1elicTBUS

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA MATEMaTHYECKUX OOBEKTOB,
NOHATHH, OTHOIICHUHA MEXAY MOHSATHIMH, (OPMYJIMPOBATH ONPEACICHHUS MOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS JIJIsI 00OOIICHUS U
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A;

e BOCIpPHUHHMMATh, (HOPMYIHPOBATH U MPEOOPa3OBBIBATH CYKJACHUS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, NpPeUlaratb KPUTEPUM Ui BBISABICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJBI C UCIOJB30BAHUEM 3aKOHOB JIOTWKH, JAETYKTUBHBIX U HMHJyKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (MpsMbIE U OT MPOTUBHOTO),
IPOBOAMTH CAMOCTOSATEIBHO HECIOXKHBIE JI0OKa3aTelIbCTBA MaTeMaTUYEeCKUX (aKToOB,
BBICTPAaNWBaTh apryMEHTAlLMIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCykICHUS;

e BbIOMpaTh cnoco0 pemieHus ydeOHOM 3anadyu (CpaBHUBAThb HECKOJBKO BapHaHTOB
peleHys, BbIOMpaTh Haubosee MOAXOIAMIMNNA C y4ETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPUEB).

ba3oBble ucciien0BaTeIbCKUE NeHCTBHA:

® CNOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTEIbCKUN  MHCTPYMEHT  II03HAHUS,
dbopMyIIMpOBaTh BOIPOCHI, (PUKCUPYIOLIME MPOTUBOPEUNE, IPodiieMy, CaMOCTOATEIbHO
yCTaHaBJIMBAaTh UCKOMOE M JIaHHOE, (OPMHPOBATH T'MIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIAHY HECJOXKHBIM AKCIEPUMEHT,
HeOOJIbIIIOE  HCCIEIOBAHWE IO YCTAHOBIEHHMIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOMH;

e camocToOATEeNbHO (opmynmupoBaTh 0000IIEHHWS ¥  BBIBOJABI IO  pe3yjibTaTam
POBEIEHHOTO HAOMIO/IEHUS, UCCIEIOBaHUs, OLEHUBATH JIOCTOBEPHOCThH IOJyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAK)KE BbIIBUTaTh MPEINON0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ naopmanmeii:



BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
pEILIEHNUs 3a1a4H;

BbIOMpATh, aHAIN3UPOBATh, CUCTEMATHU3UPOBaTb M MHTEPIPETUPOBATH HHGOPMALIHIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHUS;

BBIOMpATh (OpMy MpEACTaBICHUS WH(GOPMAIMH U WIIIOCTPUPOBATH pellaeMble 3a/1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JeilCcTBHUA:

BOCIIPHHUMATh U (POPMYyITUPOBATH CYXIEHUS B COOTBETCTBHM C YCJOBUSMHU U LIEISIMH
oOuIeHusi, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTb CBOIO TOYKY 3pEHHUS B YCTHBIX H
IUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOAY PEIICHUs 33a/]a4d, KOMMEHTHUPOBAaTh
MOJTyYEHHBIN Pe3yJIbTaT;

B X0JIe OOCYKJIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TE€MBbI, MPOOIEMBbI,
peraeMoil 3a1aum, BbICKA3bIBAaTh MJIEU, HALIEJICHHBIC HA TIOUCK PELLIEHUs, COIIOCTaBIATh
CBOM CYXKIIEHUS C CYXXJIEHUSMHU JPYTUX YYaCTHUKOB JAuajora, 0OHapy>KMBaTh pa3inyiue
U CXOACTBO MO3WIMHA, B KOPPEKTHOH ¢opme (OpMYyIHpOBATh PA3HOTIACUS, CBOH
BO3PaKEHUS;

MPEJICTaBISTh Pe3ybTaThl PEIICHUS 33aJauM, SKCIIEPUMEHTa, HUCCIEeIOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hOpMaT BBICTYIUICHHS C Y4ETOM 33434 MPE3CHTAlMH H
0COOCHHOCTEH ayaUTOPHH;

MOHUMATh U MCIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW M MHAUBHUIyaIbHON pabOTHI MIpH
pelIeHnH yueOHbIX MaTEMaTUYECKUX 33/1a4;

INPUHUMATD 11€JIb COBMECTHOM AESITENBbHOCTH, MJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pactpenensTh BUILI PadOT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYIIOBBIX (popMax paboThl (00CYyX)AeHUSI, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BBITIOJHSITH CBOIO YaCTh pabOThl M KOOPIUHUPOBATH CBOU JICUCTBUS
C IPYTUMU YJIEHAMU KOMAaHJbI, OIEHUBATh Ka4ECTBO CBOETO BKJIAJa B OOIIMI MPOIYKT
10 KpUTEpUsIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOAECHCTBHUSL.

PeryisiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJISATh IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro 4acTh),
BBIOMpPATh CHOCOO pelmeHus ¢ Y4YETOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOoM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEIEKT:

BIIAIETh CII0OcCO0AMM CaMOIIPOBEPKH, CAaMOKOHTPOJIS MpOIecca M Pe3ysbTaTra peIeHHs
MaTeMaTHYECKOW 3ajauu;

IpPEJBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPU PELICHUU 3a7ayd, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAHJACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa AEATENIbHOCTU IOCTABICHHOMN IENM U YCIIOBUSM,
OOBSICHATH MIPHYUHBI JOCTHKEHHS MITH HEJTOCTHIKCHHUS [IEJTH, HAaXOAUTh OIIUOKY, IaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJjacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE MpPEAMETHBIE
pE3yJIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETpHYECKHE (UTYpBI, ONpeNeNiaTh WX B3aUMHOE
pacroyio’)keHne, MU300pakaTb I'€OMETPUUYECKUE (UIYpbl, BBIIOJIHATH YEPTEXKU [0 YCIOBUIO
3amaun. M3MmepATh JIMHEHHBIE W YIVIOBBIC BEIMYMHBL. Pemars 3a1ayv HAa BBIYUCIICHUE IUIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMUYUH IIPEIMETOB B PEAIbHOM >KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpoutp 4epTekH K F€OMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, MWCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3a1a4.

ITpoBOAUTH JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbCs NMpPU3HAKAMU PABEHCTBA INPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOM K THUIIOTEHY3€ MPSAMOYIOJBHOIO TPEYTrOJIBHHKA, B PELICHUU
r€OMETPUYECKUX 3a/1a4.

OnpeaensaTs NapajjieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM NPSAMOM 10 TOYEK IPYrol IMPSIMOM.

Pemats 3a1aun Ha kiieTyaroil Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YUCIOBblE M OYKBEHHbIE 3HAYEHUs YIJIOB B
F€OMETPUYECKUX  3aJa4aX C  HUCHOJIB30BAaHHEM CYMMBI  YIVIOB  TPEYIOJBHHKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUEHUU JABYX IapauleIbHbIX
NPSMBIX CEKyIIel. PemaTe mpakTHyeckue 3a1a4y Ha HaX0KJICHHE YIJIOB.

Brnanets moHATHEM r€OMETPHUECKOTO MECTa TOUEK. Y METh OINpeNleNIATh OMCCEKTPUCY yIiia
Y CEPEIMHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOYEK.

DopMyIUpOBATH OINPENCIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
MIOJIB30BaThCSA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 33a4.

Biiagers MOHATHEM ONUCAHHOM OKOJIO TPEYTOJBHHUKA OKPY)KHOCTH, YMETh HAaXOIUTh €&
ueHTp. [loap3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAOTCS B
OJHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIC MEPIEHIUKYJIAPbl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagets nOHATHMEM KacaTeNbHOM K  OKPYKHOCTH, IIOJb30BAaTbCsl TEOPEMOU O
MEPIEHAUKYISIPHOCTH KacaTeJIbHON U painyca, MPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCcst MPOCTEHIIMMU T'€OMETPUYECKMMH HEPAaBEHCTBAMH, I[IOHMMAThb MX
MPaKTHYECKUM CMBICII.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOILBIO LIUPKYJI U TUHEHKH.

K xoniy obOydyeHuss B 8 kJiacce 0OOydYarOMMICS TONYYUT CICAYIOMNAE TMPEIMETHBIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BH[bI YETBHIPEXYTOJBHHUKOB, MX JJIEMEHTHI, MOJb30BaTbCA HX
CBOMCTBAMH IIPU PEIICHUH T'€OMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOICTBA TOUKHM MEpecedeHHs] MequaH TpeyrojbHUKa (LIEHTpa Macc) B
peLICHUH 3a/1a4.

BiiageTe noHsATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U TPANELUH, IPUMEHITh UX CBOKWCTBA
IIpU pELICHUM TreoMerpudeckux 3anad. llomb3oBarbess Teopemon Pameca U TEOPEMOU O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJIA PEIICHUS MPAKTHYECKUX 3a/1a4.



[TpuMeHATH pU3HAKK OO0 TPEYTOIbHUKOB B PEILICHUH F€OMETPUUECKUX 3a/1au.

[Tons3oBatbesi Teopemoit [Iudaropa ans pemieHUs T€OMETPUYECKUX U MPAKTHUYECKHX
3afay. CTpOUTh MaTeMaTUYEeCKyl0 MOJENb B MPAKTHMUECKUX 33Jadax, CaAMOCTOSATENbHO JIeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIME JUIMHBI.

Brnaners moHATHSAMH CHHycCa, KOCHMHYCa M TaHI€HCa OCTPOrO YIJa HpPSIMOYIOJIbHOI'O
TpeyrojabHuKa. [1071630BaThCS 3TUMHU MOHITUSMM U1l PEILICHUS TPAKTUUECKUX 3ajau.

Bbruucnare  (pa3nuuHbIMM - clioco0aMu)  IUIOIIAAb  TPEYrolbHMKAa M IUIOLIAIU
MHOTOYTONBHBIX  (uryp (monp3ysch, TA€ HEOOXOIUMO, KaIbKyIATopoMm). I[IpuMeHsATh
HOJyYEHHbIE YMEHUS B IPAKTUUECKUX 3ajjayax.

Bragerp NOHATHAMM BOMCAHHOIO M LIEHTPAJIbHOIO YIJIA, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIUIaX, yIJIax MEXAY XOopJaMH (CEeKyLIMMM) U yIJle MEeXAy KacaTeIbHOM U XOpAoH
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1ay.

Brnaners moHsATHEM OINMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHITh CBOMCTBA OMMCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[TprMeHATH NOTy4YEeHHBIE 3HAHUS HA NMPAKTHKE — CTPOUTh MaTeMaTW4YeCKHe MOAEIH IS
3aJa4 peaybHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYHCICHUS C TPUMEHEHHEM 010015
U TPUTOHOMETPHH (II0JIb3YACh, IIe HEOOXO0AUMO, KAIbKYJISATOPOM).

K xoniy oOydyeHuss B 9 kJjacce 0OOydYarOIMICS MOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3yJbTaThI:

3HaTh TPUTOHOMETpUUECKHE (QYHKIUU OCTPHIX YIJOB, HAXOAUThb C HUX IOMOIIBIO
pasMyHble  BJEMEHThl  MPSIMOYTOJbHOIO  TPEYrojbHUKA  («pelIeHHe MpsIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISTOpA) JJIMHBI U YIJIbl JJIs1 HETAOJUYHBIX
3HAYCHUH.

[Tonb30BaTbes opMysiaMy IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUISL HAXOXKIECHMSI COOTHOIIEHNUI MEXly TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHbIX JIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX INPH PEIICHHUH T'€OMETPHUECKUX
3aj1a4.

Brnanets nmoHaTusMu npeoOpa3oBaHus 1M0100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBaThCsl CBONCTBAMU 10100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIHATH JJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MOA0OMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX QUTYP B OKPYXKAIOIIEM MHUPE.

ITonp30BaTbCs TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IMOHMMATh MX TEOMETPUYECKUH M (U3NYECKUHA CMBICI,
INPUMEHSTh UX B pEHICHUH TeOMEeTpudeckux U (usnueckux 3aaad. [IpuMeHsTh ckajaspHOe
IIPOU3BENICHNE BEKTOPOB JJIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOpPAMHAT Ha IJIOCKOCTH, MPHUMEHSTh €ro B pElIeHUuU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHSMH MPaBUIBHOIO MHOTOYTOJBHHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JTyTH
OKPYXHOCTM M pPaJMaHHOM MeEpbl yIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTem.
[TpyMeHsTh Moy4eHHbIEe YMEHUS B MPAKTUYECKUX 3a/1ayax.

HaxoauTe ocu (MM LEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JABMKEHHS IIOCKOCTH B
MPOCTEUIINX CITyYasiX.

[IpuMeHATH MOJyYEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTHh MAaTEMATUYECKUE MOJAEIHU UL
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOLINE BBIUMCICHUS C IPUMEHEHHUEM MOA00MS
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSACH, I/1€ HEOOXOIUMO, KAIBKYJIATOPOM).



10

TEMATHYECKOE INTAHUPOBAHMUE

7 KIIACC
HaunmeHoBaHue KoauuecTBo yacoB
Ne O —— KonTpobbIe DJIeKTPOHHbIe (LM (pPpOBbIE)
n/n IpOrpaMMBL Bcero paGoTh! oOpa3oBaTe/ibHbIE pecypchl
[Ipocreiimue
TeOMETPHUYCCKUC
(bUryphl ¥ X CBOWCTBA. 14 bubmmorexa [JOK
N3mepenue https://m.edsoo.ru/7f415e2e
T€OMETPUUYECKHIX
BEJTMYMH
bubmuorexa [JOK
TpeyroapHuiu 22 I https://m.edsoo.ru/7f415¢e2e
Eafhaagie?iﬁfa TJIOB 14 1 bubmorexa LOK
P - &Y y https://m.edsoo.ru/7f415¢e2e
TPEYroJbHUKA
Cewerpracee 14 | Bufmiorerca LIOK
P https://m.edsoo.ru/7f415¢e2e
MTOCTPOCHHUS
[ToBTOpEHue, 4 1 bubnnoreka IIOK
000011eHNE 3HAHUNA https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO 63 4

YACOB 110 ITPOTPAMME




11

8 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB (uudgposbie)
n/n U TeM MPOrpamMmbl Bcero KonTpoasmrie oOpa3oBaTe/ibHbIE
padoTbl pecypebi
N bubmuorexa [JOK
! HeTbIpEXyroMLHHKN 12 I https://m.edsoo.ru/7f417e18
IImomtans. Haxoxxnenue
i i TPEeyTOJIbHUKOB
2 Hﬂhfli?"i;mﬁ:gbgiﬂ(bnryg. 14 1 bubmorexa LIOK
https://m.edsoo.ru/7f417e18
[Tnomanu mogoOGHBIX
duryp
3 Teopema [Tudaropa u 10 1 bubnmoreka [JOK
Hayaja TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Teopema daneca u
4 E(;)(())Izieol\;au;)mHaanHX 15 1 bubmmorexa LOK
https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbIE
TPEeYroJIbHUKU
VYriibl B OKpY>KHOCTH.
Bnucannbie u onrcanHbie
5 YETBIPEXYTOJIbHUKHU. 13 1 bubmuoreka [JOK
Kacarenbnbie k https://m.edsoo.ru/7f417e18
okpykHocTu. Kacanue
OKPYXHOCTEU
6 [ToBTOpEeHnue, 06001EeHNE 4 1 bubnmnorexka HOK
3HAaHUHU https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB 63 6

I10 ITPOT'PAMME
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9 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue
Ne (uudposrie)
n/n PAICTIOB M TEM Bcero KonTpoakueie oOpa3oBaTe/ibHbIE
NPOrpamMmbl padoThI pecypebl
Tpuronomerpus.
1 Teopembl KOCHHYCOB U 16 1 bubnuoreka [JOK
CUHYCOB. Pemienune https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
bubmuoreka [JOK
2 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
3 JlexkapTOBbI KOOPJAUHATHI 9 1 bubnunoreka [JOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunpHbIE
, | M | BuGorera LOK
https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
Ioniaaen
bubmuoreka [JOK
> JBHOKCHHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue
6 noaoOus. Merpuieckue 10 1 bubnuotexa [JOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
7 [ToBTOpenue, 06o0IIEHNE, 7 ) bu6mmoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB 63 6
1O ITPOI'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

6

6.1

6.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHOM NMPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

I'eomerpus

Pacnio3HaBaTh u3yueHHblE reoMeTpUYEecKHe (DUTYpbl, ONpPEeATh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMETpUYecKHe (UTypHI,
BBIIIOJHATh YEPTEKHU IO YCIOBUIO 3anaudd. M3MepsaTh JIMHEWHBIE U
YTJIOBbIE BEJIMYMHBI. Pemare 3a1aun Ha BHIYUCICHUE JJIUH OTPE3KOB U
BEJIMYHH yTJIOB

Jlenatb TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B

peaIbHOM JKU3HU, pa3MEpoOB NPUPOJIHBIX OO0BEKTOB. Paznmuuarth
pa3Mepbl 3TUX 0OBEKTOB MO MOPSAKY BETUUUHBI

6.3

Ctpouth 4epTeKHM K T€OMETPUUECKHUM 3a/1a4aM

6.4

ITons30BaThCA IIprU3HaKaMH paBCHCTBA TPCYIrOJIbHUKOB, MCIIOJIB30BATh
IIPU3HAKU U CBOICTBa paBHO6CI[peHHLIX TPECYTOJIbHUKOB IIPpU PCHICHUN
3aga4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

HpOBOIII/ITI) JIOTHYCCKUC PacCCyxaCHUA C HUCIIOJIB30BaAHHNEM
TCOMCTPHUICCKUX TCOPEM

ITonb3oBatbes IIPU3HAKaMU paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEJMAaHbI, NPOBEAEHHON K THUIIOTEHY3€
MIPSAMOYTOJIBHOI'O TPEYTIOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a]1a4

Onpenensitb NapauieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOpPbIE
oOpa3zyeT ¢ HUMHU cekymiasd. Onpeneniars NapaljaeNbHOCTh MPSAMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OAHOUW MPSIMOM 0 TOYEK
JAPYrou npsMou

Pemath 3a1auu Ha kiieT4aroii Oymare

[IpoBOUTH BBIUMCIEHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHBIE
3HAQ4YEHMUsS YIJIOB B TIEOMETPUYECKMX 33JadaXx C MCIOJIb30BAHUEM
CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
0o0pa3oBaHHBIX MpPHU [EPECEUECHUU JBYX MapPAJICIbHBIX MPSIMBIX
cexyuiel. Pemars npakTuyeckue 3a1a4yd Ha HaXO0XKIACHUE YIJIOB

Biagers NOHATHEM TIE€OMETPUYECKOIO MeECTa TO4YEK. YMETh
onpeAensaTh OUCCEeKTPUCY YIJIa M CEPEeIUHHBI NEePIEeHIUKYIAp K
OTpE3KY KaK T€OMETPUYECKUE MECTa TOUEK

DopmMyJIMpOBaTh OINPEAEIECHUS] OKPYKHOCTH M Kpyra, XOpabl H
JIMaMeTpa OKPY>XKHOCTH, TIOJb30BaThCSI MX CBOWCTBaAaMHU. Y METh
MIPUMEHSATH 3TH CBOMCTBA IIPU PELLICHUU 3a1a4

Biamere moHATHEM ONHWCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH,
yMeTh HaxoauTb e€¢ meHTp. llomb3oBaThecs (hakTaMHM O TOM, 4YTO
OMCCEKTPUCHI YTJIOB TPEYTOJIbHHUKA MEPECEKAOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEAVHHBIC NEPHEHAMKYJISPBl K CTOPOHAM TPEYrOJIbHUKA
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IEPECEKAIOTCS B OJTHOM TOYKE

6.13

Bnagets mnoHATHEM KacaTeNbHOM K OKPYXKHOCTH, TOJIb30BATHCS
TEOPEMOM O TEPHEHIUKYJSIPHOCTH  KacaTeJbHOW M pajuyca,
MPOBEIEHHOTO K TOYKE KACAHUS

6.14

Ilons30BaThCs HpOCT@ﬁHIHMH FrCOMCTPUYCCKUMHU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTquCKHﬁ CMBICJI

6.15

[IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE MOCTPOEHUS C IOMOIIBIO
LUPKYJIA U JIMHEHKH

8 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BUIbI ‘-IGTI:IpéXYFOJII)HI/IKOB, HnX 3JICMCHTHI,
MOJIL30BaThCS UX CBOMCTBaAMH IIpHu pCIICHUH I'COMETPUYCCKHUX 3a/la4

[IpuMeHsATh CBOMCTBA TOYKM TIEPECEUCHUS MEIUAH TPEYrOJbHUKA
(eHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagets noHsATHEM CpeIHEN JIMHUM TPEYrOJbHUKA W TpaNeluu,
NPUMEHATh HMX CBOMCTBAa IMpU PEUICHUM TE€OMETPUUECKUX 3ajad.
[Tonp3oBarbcs Teopemoit dasieca U TEOPEMOU O NMPONMOPLIMOHATIBHBIX
OTpe3Kax, MPUMEHATh X JIJI PEIICHUS TPAKTHYECKUX 3a/1a4

6.4

6.5

[IpumeHsATh NpU3HAKK MOAOOUS  TPEYrOJIbHUKOB B  PELIEHUU
F€OMETPUYECKHX 3a]1a4

ITonp3oBatbes Teopemoit [lngaropa ans pernieHns reoMeTpUuecKuX U
mpakTU4eckux 3aaad. CTpouTh MaTeMaTU4YeCKyl0 MOJENIb B
MIPaKTUYECKUX 3a/layaX, CaMOCTOSTENBHO JENIaTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIIINE JAJIUHBI

6.6

BJ'IaI[eTI) IMOHATHUAMKU CHHYCA, KOCHMHYCAa M TaHI'CHCA OCTpOro yrijia
OpsAMOYTOJIBHOTO TpCYrOJIbHUKA. ITonp30BaThCsl APTUMU TIOHSITUSMU
AJId pCIICHUS MPAKTUYCCKUX 3aaa4d

6.7

6.8

6.9

Beruucnsate (pa3nuuHbIMH  crIOCOOaMHU) TUIOMIAAL TPEYTOJIbHUKA |
IOl MHOTOYTONBHBIX GUryp (MONB3ysACh, TI€ HEOOXOAMMO,
KaJIBKYJISATOPOM). [IpUMEHSTh MONMydYeHHbIE YMEHHUS B MPAKTUUECKHX
3a/1auax

BrageTs NOHATUAMHU BOMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIiaxX, yIiiax MeXay XopAaMu (CEeKyIIUMHU) U
yIie MEXIy KacaTelbHOW M XOPJIOM NpH pPEHIEHHH IE€OMETPUUYECKUX
3a1a4

BJ'IaI[eTL INOHATHECM OIIMCAHHOI'O I-IeTI:Ipéxyl"OJ'H:HI/IKEl, INPUMCHATH
CBOMCTBA OIMCAHHOTO quI)IpéXYFOJ'H)HI/IKa IIpU pCUICHUH 3aaa4

6.10

[IpuMeHATH TONMy4YEHHBIE 3HAHMS HA IPaKTUKE — CTPOUTH
MaTeMaTHYEeCKUE MOJCIIM I 3a1ad PEaJbHOW JKU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BBIYMCICHHMS C TPUMEHEHHEM T1oJo0us U
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9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

TPUTOHOMETPHUH (TIOJIB3YSCh, I'/Ie HEOOXOIUMO, KAIBKYIISITOPOM)

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbLHOM NMPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAHUTH C UX
[IOMOILBIO PA3JIMYHBbIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYrOJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYrojJbHUKOBY»). Haxomute (c
MOMOILBIO KaJbKYJISATOPA) JUIMHBI U YTJIbI U1 HETaOJIMYHbIX 3HAUE€HUI

ITonp3oBaThes (1)OpMy.]'IaMI/I IIPpUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JIsI HAXOXICHHA COOTHOIICHUM
MCKAY TPUTOHOMCTPHYCCKUMHU BCIIMUYMHAMUA

Hcnonp3oBatk TEOpPEMBI CUHYCOB M KOCHUHYCOB Ul HAaXOXICHUS
Pa3IUYHbIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

Brnagers monsitusmMu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
JJIEMEHTOB MOA00HBIX (uryp. [lomb30BaThes CBOWMCTBAMHU MOIOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH AJIMHBI U HAXOAUTH YIJIbl Y
moo0HbIX Quryp. IlpuMeHATh CBONCTBa MOJOOUS B MPAKTHYCSCKHX
3ama4ax. YMeTh TPHUBOAUTH MPUMEPHl MOAOOHBIX (uryp B
OKpY KaroIleM MUupe

6.5

6.6

6.7

Ilonp30BaTbcd TeOpeMaMu O IPOU3BEACHHU OTPE3KOB XOpH, O
IIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTelbHON
[lons30BaTbcst BEKTOpPAMM, IIOHMMAaTh WX TIEOMETPHUYECKUN U
¢bu3nyeckuif CMbICI, MPUMEHATh MX B PELICHUU T€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHsATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB
JUISL HAXO0XKACHUS JJIMH U yIII0B

ITonp30BaThCA MCETOAOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATHL €ro B
PEIICHUU T'COMCTPUYCCKUX U MPAKTHUYICCKUX 3a1a4

6.8

6.9

Brnagerb NOHATUSMM — TPaBUJIBHOTO  MHOTOYIOJbHUKA,  JIMHBI
OKPYXHOCTH, UIMHBI AYI'M OKpPY>KHOCTHM W paJMaHHOM MeEpbl yria,
yMETh BBIYMCIATH IUIOMAAb Kpyra u ero uyacteil. Ilpumensars
IIOJIyYE€HHbIE YMEHUS B PAKTUUYECKUX 3a/1a4ax

HaxonuTpe ocu MM LEHTPBl CUMMETPHH (GUTYP, TPUMEHSTh ABHXKEHHS
IIJIOCKOCTH B IPOCTENUIINX CIydasx

6.10

[IpuMeHsTH TONyYEeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENU Ul 3a/lady peabHOW KHU3HH M MPOBOAMTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHHEM TOJ00MS U
TPUTOHOMETPUYECKMX (GYHKUMH (TMONB3YysACh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM)
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ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUA
6 I'eomeTpust

Havansnele nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroia. Buast

6.1 yriioB. BepTukanbHble U cMexHble yribsl. buccektpuca yria. Jlomanas,
MHOTOYyroJjibHUK. [TapamienpsHoCTh U NepIEeHINKYIIPHOCTD MPSIMBIX

6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
[Ipumepbl cHMMETPHUH B OKPYIKAIOLIEM MUPE

63 OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYJS U JUHEHKU. TpeyroibHUK.
Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA

6.4 PaBHOoOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHHKU. HepaBeHCTBO
TpPEyrojbHUKa

6.5 CpolicTBa ¥ TNpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
paBEHCTBA TPEYTOJIbHUKOB

6.6 CBoiicTBa U NpU3HAKU NapauIebHbIX TpsAMbIX. CymMMa yIIIOB TPEYTrOJIbHUKA.
BHelnue yribl TpeyrojipHUKa
[IpsimoyronbHblil  TpeyroapHuK. CBOMCTBO MeIuaHbl MPSIMOYTOJILHOTO

6.7 TPEyroibHUKA, NPOBEAEHHOW K TunoreHyse. I[lpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsAMOYTroNbHBIN TPEYrOJbHUK C YTJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPAaBEHCTBO TPEYToOJbHHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOM, TeopeMa o OoiyblieM yriie M Oonblied CTOpoHe
TpeyrojpHuKa. lleprneHauKkyisp 1 HakKJIOHHAast

6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrima W CepeaUHHBIN
NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XopJa M JuaMeTp, HUX cBoiicTBa. B3aumHoe

6.10 pacrojoKeHue OKpYKHOCTH U npsmou. KacarenbHass u cekymas K
OKPYKHOCTH

6.11 OKkpyXHOCTb, BINHMCAHHAas B yroj. BrnucaHHas W ONHUCAaHHAs OKPY>KHOCTHU
TpEeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
6 I'eomeTpust

6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpanenus, paBHOoOOKas Tparnenus, e€ cBoiicTBa U npusHaku. [IpsmoyroiabHas
Tpaneuus

6.4 Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema dPaneca u
TeopeMa O MPOIMOPLHUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa
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[Tomobue TpeyronbHUKOB, KOdpduiumeHt mnomodbus. IlpusHaku momoows

6.6 TpeyrojabHUKOB. [IpuMenenne nogo0us npu pereHu NpakTUYeCKuX 3a/1a4y
6.7 @opmynbel AN IUIOMIAAU TPEYrojibHUKA, MapajjienorpamMmma, pomba
Tpanenuu
6.8 CpoiicTBa mIomaae reomerpuueckux ¢uryp. OTHOIICHHE ILIOIIAaeH
noT00HBIX uryp
6.9 Brrunciienue miomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHTE€HC OCTpPOr0 yTiia MPSMOYTOJIBHOTO TPEYTOJIbHHUKA.
6.11 OcHOBHOE  TPUTOHOMETPHYECKOE  TOXIECTBO.  [pUTOHOMETpUYECKHE
¢byskuuu yrios B 30°, 45° u 60°
6.12 Brnucannbie u 1EHTpaibHBIC YIJIBI, YTOJd MEXAY KacaTelIbHOW U XOPIOM.
VYTIibl MeXAY XOpJaMU U CEKYLIUMU
6.13 Brircannbie 1 onmvcaHHbIC YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonoxeHue IByX OKpykHocTei. KacaHue OKpyKHOCTEH.
) OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomeTpust
6.1 Cunyc, xocunyc, TanreHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1eCTBO. PDOPMYJIbI IPUBEICHUS
Pemenne tpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue
6.2 MPAaKTUYECKUX 33Jlad C HCIOJIH30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeobpa3zoBanue momodus. [Tomodre cOOTBETCTBEHHBIX DJIEMEHTOB
6.4 TeopeMa o Mpou3BeICHUH OTPE3KOB XOpJ1, TEOPEMBI O NPOU3BENCHHH OTPEKOB
CEKYUIUX, TeOpeMa O KBaJpaTe KacaTeJlbHOU
Bexktop, nmmmHa ~ (MOAynb) — BEKTOpa,  COHANpaBIEHHbIE  BEKTOPHI,
6.5 MPOTHBOIOJOXKHO HANpPABJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEPALMH HAJl BEKTOpaMHu. Pa3noxeHue BeKTopa mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunaatsr BekTopa. CkalsspHOE MPOU3BEACHHE BEKTOPOB, MPUMEHEHUE TSI
HAaxXO0JICHHUs IJTUH U YTJIOB
JlexapToBBl KOOPJIMHATHI HA TUIOCKOCTU. YPAaBHEHHS MPSMOM U OKPYKHOCTH B
6.7 KOOpJMHATAX, IEPECEUCHUE OKPYKHOCTEHW M MpAMBIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBUIIBHBIE MHOTOYTOJIBHUKH
6.9 Jmnra OKPYKHOCTH. ['pamycHast u panuanHas Mmepa yriia, BBIYUCICHUE JUTHH TyT
OKpY’KHOCTEHN
6.10 [Inomane Kpyra, ceKTopa, CerMeHTa
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JIBM>KeHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (sieMeHTapHbIe

6.11 .
npencrasienus). [lapamnensusiii neperoc. [loBopot




19

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbI OCHOBHOTI'O
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATH IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIBb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUTSL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 IpyruX y4yeOHbIX NIPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BbICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHHI

YMeHue ornepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JIE€IUMOCTb HATypaJbHBIX YHCEI, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsITUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBaTh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATh YHMCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBII KOpeHb, MHOTOWIEH, anredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oonbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAcdy€Thl MO (QopMyliam,
peoOpa3oBaHus ILENbIX, APOOHO-pAallMOHAJBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JIO)KEHHE MHOTOUYIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCIHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMbI H Pa3HOCTH

YMeHue oneprupoBarh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHATFHBIE YPABHEHHSI C OJHOW TMEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJipaTHblE U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM UYHCJE IIPU PELIEHUH 3a/1a4 U3 APYTUX MIPEIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS M300pakKeHUsS pelIeHuin
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIMU, HYIU
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE M HAUMEHblIEe 3HAYECHHUs
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GbyHKIMY; yMEHHE OIIEpUPOBATH [IOHATUSAMU: npsmast
HPOIOPLUUOHATIBHOCTD, JIMHEHHAs (QYHKIMs, KBaJApaTUuHas (YyHKLHUS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMeHue
CTPOUTH rpaduKu YHKIUIL, UCTIOIB30BATh rPaQUKHU JUTS ONPEICIICHUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, /ISl PEIICHHs 3aJa4d U3 JPYTrux
y4eOHBIX TIPEIMETOB U pPEAIBHOH JKU3HH; YyMEHHE BBIPAXKATh
(dhopMyIIaMy 3aBHCHMOCTH MEKY BEJTMIUHAMU

Ymenue OIIEpUpPOBATH MOHATHUSIMU: IIOCJIEZIOBATEIbHOCTb,
apupmeTnuyeckass M IeOMETpUYecKas  IPOIpecCHH;  yMEHHe
UCIOJIb30BATh CBOMCTBA MOCIENOBATENLHOCTEH, (OPMYJIBI CyMMBI U
o0I1Iero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYyTrux
y4eOHBIX MPEAMETOB U peaIbHON KUZHU

10

11

12

YMeHue peliaTh 3a/laud pa3HbIX TUIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IIEHy TOBApOB MU CTOMMOCTh
MOKYIIOK M YCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBJIATH  BBIPAYKEHUS,
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO  3a/auH,
UCCIIEI0BaTh IOJIYYEHHOE PEIICHUE U OLICHWBATh IIPABJONONA0OHOCTD
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (Urypa, TOUKA, OTPE3OK, Mpsmasd,
1y, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyTOJIbHUK, PABHOOEAPEHHBIN
U PaBHOCTOPOHHHUH TPEYTOJBHUKH, HPSIMOYTOJIBHBIA TPEYrOJbHUK,
MeanaHa, OMCCEeKTpUca U BBICOTA TPEYTOJIbHHMKA, YEThIPEXYTOJbHUK,
napajiesnorpaMM, poM0O, TNpPSAMOYTOJIBHUK, KBaJpaT, Tpameuus;
OKpPYHOCTb, KpYT, KacaTeiabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCEJHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM
U3YyYEHHBIX CBOMCTB (Uryp U QakToB

YMeHHe omepupoBaTh IOHATUSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTroJIbHUKOB; MapaieIbHOCTh M TMEPHEHAUKYISIPHOCTh TPSAMBIX,
yroJl MEXAY HpsAMBIMH, MEPNEHIUKYISP, HAKIOHHAs, NPOEKLUS,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM U TPSAMOH; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napauieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKpY KaroIleM MUpe

YMeHue onepupoBaTh NOHATUAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqIMuMHA yIla, CUHYC U KOCHUHYC yIjla TPeyrojbHHUKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHpE; YMEHHE MPUMEHATh (OpMyJbl TMepuMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOMIAJ N Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienuea; yMEHHE NPUMEHSITh MHPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOIICHUS  JJIs
BBIYMCIIEHUS IIMH, PACCTOSIHUH, IIIOMAAeH

YMmenue wuzo0paxarb IUIOCKHE (UIyphl W WX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH
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CHUMBOJIbHOMY OITMCAHUTIO

13

14

15

16

YMeHue  onepupoBarb  MOHATHAMH:  IIPSAMOYIOJIBHAs — CUCTEMa
KOOpJAWHAT, KOOPAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKALIPHOE POU3BEACHUE BEKTOPOB;
YMEHHME HCIIOJIb30BaTh BEKTOPBl U KOOPIMHATHI ISl NPEACTABICHUS
JaHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYyTruX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HU

VYMmenne ONCpupoOBaTh IOHATUAMMU! CTOJIOUKOBBLIE U KPYTOBLIC
IMarpaMMbl,  TaOIUIBI, cpenHee  apudmMeTHdeckoe, MeIUaHa,
HauOOoJbIIee W HAMMEHBIIEE 3HAYCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  W3BICKaTh, HHTEPIPETUPOBATH M  IPeoOpPa3OBHIBATH
nHGOpPMAIIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JUarpaMmax,
OTPaKAIOIIYI CBOWCTBA M XapAaKTEPUCTHKH PEATBbHBIX MPOIECCOB U
ﬂBHeHHfI; YMCHUC paciio3HaBaThb N3MCHYUBLIC BCIIMYNHBI B
OKpY’KarolieM MHUpe

YMeHue onepupoBaTh IMOHATHUAMHU: CIIy4alHbIH OMNBIT (Cy4alHbIN
9KCIIEPUMEHT), JJIEMEHTapHOE CcOObITUE (DJIEMEHTapHBbIM HCXO0.)
CIly4yalfHOrO OIbITa, CiIyd4ailHOE€ COOBITHE, BEPOSATHOCTb COOBITHS;
YMCHHUEC HaxXOAWUTb BCPOATHOCTU CJIy‘-IZlﬁHLIX COOBITHH B OIBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMH; YMEHHE pelaTh
3a7a4d METOJIOM OpPraHHW30BAaHHOIO Iepedopa M C HCIOJIb30BaHUEM
[IpaBUja YMHOXKEHMsI, YMEHHE OLEHMBATh BEPOATHOCTH pEaIbHbIX
COOBITUH W SIBJICHWUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MQJIOBEPOSITHBIX COOBITMH B OKpYXalolleM MUpPEe M B JKHU3HH;
3HAKOMCTBO C IIOHATHUEM HE3aBHCHUMBIX CO6I)ITI/II\/JI; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJ ¥ €T0 POJIbIO B MACCOBBIX SIBIICHUSIX

YMeHue BBIOMpaTh MOJIXOAALIMM H3y4eHHBIH METOJ| Ul pEeLIeHUs
3a/1a4d, NPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U J)KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaT€MAaTHUKU B
HUCKYCCTBE, OIIMCBIBATH OTJEJIbHBIE  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJAE Pa3BUTUSA MAaTEMaTUKU KaK HAyKH, IPUBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOMN
Y BCEMUPHOU UCTOPUHU
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INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypasbnslie u niensie yncna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI
12 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
MEPHOINIECKHE TPOOH
13 Panmonanbupie  ymucna. ApH(QMETHYECKHE ONepalud C PaldOHATbHBIMU
YKcIaMU
14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE ONepalud ¢ JeHCTBUTENbHBIMU
YyHCIIaMU
15 [Ipubnuxénnnie BBIMMCIICHNA, TPaBWIA OKPYIICHWA, NPUKMIKA H OLCHKA
pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpa)KE€HHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
29 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
' CBolicTBa CTENIEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1po0b
25 Apudmernaeckuit KOpPEHb HaTypaJIbHOU CTEIICHH. HevictBus c
apu(pMeTHYECKUMHU KOPHSIMH HaTypajibHOU CTEEHH
3 VYpaBHeHUs 1 HEpaBEHCTBA
3] [ensie n IpoOHO-pallMOHANIbHbIE ypaBHEHHs. CHCTEMBI U COBOKYIHOCTHU
ypaBHEHUI
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIMHOCTHU
HEPABEHCTB
3.3 Pemenune TekCcTOBLIX 3a1a4
4 YucnoBble IOCIEN0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATENILHOCTEH
49 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
IIPOLIEHTOB
5 DyHKIMU
Oynkuus, crnocodbsl 3amaHus ¢yHkuumu. ['padpuxk  ¢yHkumu. OOnacth
orpezeNeHuss 1 MHOKeCTBO 3HaueHuil pynkunu. Hymu ¢ynxmuu. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBbl (QyHkuuu. HaunOonbliee u HauMeHblllee 3HaueHUE (DYHKIMHM Ha
IIPOMEXKYTKE
6 KoopaunaTs! Ha psIMOil U MIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U UX CBOMCTBA
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7.2 TpeyronbHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIMYHH
7.6 BekTopsbl Ha IJI0CKOCTH
8 BeposTHOCTB U CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Maremaruka. ['eomerpusi: 7 -9-e kinacchel: 6a30BbIi ypoBeHb: yueOHuK: Makaperues FO.H.,
Munatok H.I'. u nip

METOAUYECKHUE MATEPHUAJIbBI J1Ad YUUTEJIA
Maremaruka. ['eomeTpust. Temarnueckoe miaanupoBaHue. 7-9 kiaaccol (K ydeOHUKY ATaHacsHa
JI.C., byty3oBa B.®., Kagomiuesa C.b. u 1ip.)

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
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