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NOACHUTEJIBHAA 3AIIUCKA

['eomeTpust Kak OIMH U3 OCHOBHBIX PA3ENOB IIKOJIBHON MaTEMATHKH,
UMEIOLIUI CBOEH LENbI0 00€CTIEUYNTh U3yYEHUE CBOIMCTB U pa3MepoB PUryp, Ux
OTHOILLIEHUH U B3AMMHOE PACIIOJIOKEHNE, ONIMPAETCS HA JIOTUYECKYIO,
JIOKa3aTeNbHYIO JUHUIO. [[EeHHOCTh H3ydeHHs TEOMETPUM HA YPOBHE OCHOBHOTO
o011ero 0Opa3oBaHus 3aKIIIOYAETCS B TOM, UTO O0YYaIOMIMICS YUUTCS TPOBOAUTD
JI0KA3aTeNIbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKNE YMO3AKIIOUECHUS, I0KA3bIBaTh
VCTUHHBIE YTBEPKIECHUS U CTPOUTh KOHTPIPUMEDPHI K JIOKHBIM, IPOBOJIUTH
paccy X AeHusl «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT IPU3HAKOB,
(dbopMynHpoBaTh OOpATHBIE YTBEPKICHUSI.

BTtopoii nenpro n3ydeHus reoMeTpUu SBIISIETCS UCIIOIb30BaHUE €€ KaK
WHCTPYMEHTA MPU PEIICHUU KaK MATEMaTUYECKUX, TAK U MPAKTUYECKUX 3a]1a4,
BCTPEYAIOIIMNXCA B peanbHOM Ku3HU. OOydaroIMiics JOIKEH HAYYUThCS
OIPEAEIUTh FTEOMETPUUECKYIO (PUTYPY, OUCATh CIIOBAMH JAHHBIN YePTEXK WIH
PUCYHOK, HAWTH TIJIOMIAh 36MEIILHOTO y4aCcTKa, pACCUYUTATh HEOOXOUMYIO JJTUHY
OINITOBOJIOKOHHOT'O Kabesi Witk TpedyeMble pa3Mephl rapaka Jijisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIUUCIUTEIbHAS JINHUS B U3YYCHUU T€OMETPHUH.
[Ipu pemrenun 3a1a4 MPaKTUIECKOTO XapaKkTepa 00yJaroNIUiCsl yUUTCS CTPOUTD
MaTEMATUYECKUE MOJIETN PEATbHBIX JKU3HEHHBIX CUTyalluid, IPOBOJAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pPE3yJIbTaTa.

Kpaitne BayxHO TOAUEPKUBATH CBS3U T€OMETPUM C IPYTUMHU YUEOHBIMU
npeiIMeTaMHi, MOTUBUPOBATh UCIIOJb30BaTh OMPEAEIEHHS T€OMETPUUECKUX QUTyp
U TIOHSITUM, IEMOHCTPUPOBATH MPUMEHEHHUE MTOJTYUYECHHBIX YMEHUN B (PU3UKE U
TEXHUKE. DTH CBSI3W HanOoJee IPKO BUIHBI B TeMax «BekTopsIy,
«Tpuronomerpruueckne COOTHOLIEHUA», «Meton koopauHaT» u «Teopema
[Tudaropa.

VYueOnbiit kypc «['eoMeTpus» BKIIOUAET CIEAYIONINE OCHOBHBIE Pa3/eibl

conepxxanus: «I'eomerpuueckue QUTypsl U UX cBoMCTBaY, «M3Mepenue



reOMETPUYECKUX BETUUHUHY, «/]eKapToBbI KOOPAMHATHI HA TIIOCKOCTH,
«Bexkrtopbl», «/IBrxkeHus miockoctny, «IIpeodpasoBanus mogo0us».

Ha n3yuenue yuebHoro kypca «l'eomerpusi» orBogutcs 204 daca: B 7 kacce
— 68 yacoB (2 yaca B HezleNnIo), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9

KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUA
7 KJIAC

HauaneHble nonsaTrs reomerpun. Touka, psMasi, OTPE30K, JIyd. YT0JI. Buabl
yrioB. BepTukanbHbsie n cMexxHbIE yIuIbl. buccekrpuca yria. Jlomanas,
MHOTOyroJIbHUK. [lapannensHoCTs M NEPIEHANKYIIPHOCTD MPSMBIX.

CummMmerpuuHsbie purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETPUH.
[Ipumepsl CUMMETPUH B OKPYXKAFOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C IOMOUIBIO LIUPKYJIS U JIMHENKH. TpeyroyibHUK.
Bricora, Mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUN TPEYTOJIbHUKK. HepaBeHCTBO
TPEYrOJIbHUKA.

CBolicTBa U MPU3HAKK PaBHOOEIPEHHOrO TpeyronbHuka. [Ipuznaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa ¥ PU3HAKU MAPALIEIBHBIX NPSMbIX. CyMMa yriaoB TPEYrOJIbHUKA.
BremHue yriel TpeyrojgbpHUKA.

[IpsamoyrosbHbIii TpeyroabHUK. CBONCTBO MEIUAHbI IPSMOYTOJIBHOTO
TPEyroJIbHUKA, ITPOBEIEHHOM K TUNIOTEHY3€e. [Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIbHBIN TPEYroJbHUK € YoM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa 0 OOJbIIEM YyIJie U OOJbILIEH CTOPOHE TPEYT OIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpruueckoe mecTo Touek. buccekrpuca yriia u cepeguHHbIN
NEPIEHAUKYJIIAP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOYEK.

OKpy>XHOCTb U KpYT, XOp/ia U IUaMeTp, UX cBoicTBa. BzanmHoe
PaCIIONOKEHUE OKPYKHOCTH U npsAMon. KacarenbHas u cexkynas K OKpPYKHOCTH.
OKpyXHOCTb, BIICaHHAsA B yroJ. BrincanHas u onucaHHasi OKPY>KHOCTH
TPEYTroJIbHUKA.

8 KUIACC



YerpipéxyronpHuku. [lapannenorpamm, ero npusHaky U cBomucTsa. YacTHble
Clly4yau napajienorpaMMoB (MIPSMOYTOJILHUK, pOMO, KBaJIpat), X MPU3HAKU U
cBoiicTBa. Tpamneuus, paBHOOOKas Tparnenus, €€ CBOMCTBA U MPU3HAKHU.
[IpsiMmoyrosibHast Tpaneuus.

Meron ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema ®Daneca n
TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KaX.

Cpennue JIMHAM TPEYTroJIbHKUKA U Tpaneuuu. LeHTp Macc TpeyrojapHuUKA.

[Tonobue TpeyroabHUKOB, K03 dunueHT noaodus. [Ipusnaku nomgodus
TpeyroibHUKOB. [IpumMeHeHne no1ooust pu pelieHny MPaKTUUYECKUX 3a/1ad.

CaolicTBa momajiel reomerpudeckux puryp. @opMyibl AJis MII01ATU
TpeyrojibHUKa, MapajuiesorpaMma, poMoa u Tpaneuuu. OTHOIIEHUE TIOIIA1eH
N0JI00HBIX QUTYP.

Brruncnenue miomajei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIE€TYATOU
Oymare.

Teopema Iudaropa. [Ipumenenue Teopems! [ludaropa mpu penieHnn
IPAKTUYECKUX 3a]a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOr0 YyIJa MPSMOYTOJIBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. Tpuronomerpuueckue pyHKuuu
yriioB B 30, 45 u 60°.

BrnuicanHbie U HEHTpaJIbHBIE YTJIbl, YTOJI MEXKY KacaTelbHOU U XOPIOM.
VYribl MeXIy XOpAaMH U CeKyIMMU. Brimcanublie 1 onucaHHble
YETBIPEXYTOJBHUKN. B3anMHOeE pacnionoxeHue AByX okpyxHocTen. Kacanue
okpyxkHOcTer. OOIIMe KacaTebHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOpMYJIbI IPUBEIECHHUS.

Pemenue tpeyronsHnkoB. Teopema KOCUHYCOB U TEOpEMA CUHYCOB.
Pemenue npakTH4ecKrX 3aa4 ¢ UCIOJIb30BAHUEM T€OPEMBI KOCHHYCOB U

TCOPCMBI CHHYCOB.



[IpeobpazoBanue noaooust. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 MpoOU3BENEHNN OTPE3KOB XOP/I, TEOPEMBI O ITPOU3BEICHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBAAPATE KACATEIbHOM.

Bekrop, nnvHa (MoyJib) BEKTOpa, COHAIIPABIECHHbBIE BEKTOPHI,
ITPOTUBOIIOJIOKHO HAMPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEepallii HaJl BEKTOpaMu. Pa3ioxkeHne BeKTopa 1o AByM
HEKOJUIMHEapHbIM BekTopaMm. KoopnnHnarsl BekTopa. CKalnsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS JJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTHU. Y PaBHEHUS NPSMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUEHUE OKPYKHOCTEN U NPSIMBIX. METOJ KOOPAUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOIBHUKHU. [{5TMHA OKpY)HOCTHU. ['pagycHas u
paauaHHas Mepa yria, BBIYMCIEHUE JUIMH AYT OKpykHocTel. [Inomane kpyra,
CEKTOpa, CErMEeHTa.

JIBMKEHUS TUTOCKOCTH U BHYTPEHHUE CUMMETPHUH PUTYp (371eMEeHTapHbBIC

npeactasieHus). [TapannensHeiit nepenoc. [ToBoporT.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS ITPOrpaMmMbl y4eOHOI O Kypca
«["eoMeTpus» XapaKTepU3yrOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBJIEHUEM MHTEpPECA K MPOILUIOMY U HACTOSALLEMY POCCUHUCKOM
MaTEMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSAM POCCHHCKUX
MAaTEMATHUKOB M POCCUKCKON MAaTEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JOCTUKEHUM B JIPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaxkIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S3aHHOCTEHN IpakIaHNHA U PeaIM3alUU €ro
paB, NPEJCTABICHUEM O MATEMATHYECKUX OCHOBaX ()YHKIMOHUPOBAHHUSI
Pa3IMYHBIX CTPYKTYP, SBJICHUN, IPOLEAYpP IPAKIAHCKOT0 001eCTBa (Hapumep,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCY>KJIEHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUI HAYKH, OCO3HAHUEM BaXKHOCTHU
MOpPaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTU YYEHOTI'O;

3) TpyaoBoe BOCIMTAHUE:

YCTAaHOBKOU Ha aKTUBHOE yYaCTHE B PEILICHUU NPAKTUYECKUX 3a/1a4
MaTEMATUYECKON HAIPABIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTHYECKOT O
o0pa30oBaHus HA MPOTSHKEHUH BCEH JKM3HU U1 YCIEIIHOW PO ecCUOHATbHON
NESATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUMN, OCOZBHAHHBIM BBIOOPOM U
OCTPOECHUEM HHIUBUIYATbHON TPAGKTOPUHU 00pa30BaHUA U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETUYECKOMY BOCTIPUSATHIO
MaTeMaTUYeCKUX OObEKTOB, 3a/]1a4, PELICHUI, pacCyACHUN, YMEHUIO BUJIETh

MATEMATUYICCKUC 3aKOHOMCPHOCTH B HCKYCCTBC;



5) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTAIMEeN B IEITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEI0BEKA, IPUPOIBI U
o0I1ecTBa, MOHMMAaHUEM MaTEMAaTHIECKON HAYKU KaK chephl 4YeTOBEUECKON
JESATENbHOCTHU, ATANOB €€ Pa3BUTUS U 3HAYUMOCTH JJISl Pa3BUTHUS IUBUWIN3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKU U MAaTeMaTHYECKON KyJIbTYypOl KaK CPeICTBOM
MO3HAHUSI MUpPA, OBJIaJICHUEM MPOCTEUIIMMHU HaBbIKAMHU UCCJIE0BATEIbCKOU
JIeSATEIIbHOCTH;

6) pusnyeckoe BocnuTaHue, popMUpPOBaAHUE KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIArOMOJIyYHs:

TOTOBHOCTBIO MPUMEHSITh MaTEMaTUUYECKUE 3HAHUS B UHTEPECaX CBOETO
3I0POBBS, BEJCHUS 3I0POBOT0 00pa3a KU3HU (3/10pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUN U OTAbIXA, pEryisipHas puznueckast
AKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HaBbIKA PeIEKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OITUOKY M TAKOTO JK€ MpaBa JPYroro 4eloBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHMEHTAaIlMEN Ha MPUMEHEHHNE MaTeMaTUYECKUX 3HAHUM JJIsI peIlIeHUs 3a/1a4
B 00JIACTH COXPAaHHOCTH OKPY>KaIOIIEH Cpe/ibl, TUTAHUPOBAHUS ITOCTYITKOB U
OIIEHKHU WX BO3MOYKHBIX MOCIIEICTBUM JJIsI OKPYKAIOIIEH Cpellbl, OCO3HAHUEM
I100aJIbHOTO XapaKTepa SKOJOTMYECKHUX MPOOJIeM U MMyTEeH UX pelieHus;

8) apanTanus K U3MEHAOUUMCH YCJIOBUAM COLMAJIBLHOM U IPUPOIHOM
cpeiabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCIOBUSX HEOMPEACIEHHOCTH, MOBBIILICHUIO
YPOBHS CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YUCIE
YMEHHUE YUUTHCS Y APYTUX JIIoAeH, TpuoOpeTatb B COBMECTHOM JI€ATEIbHOCTH
HOBBI€ 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEO0OXOIUMOCTBIO B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIC

bopMyIUPOBATh HJICH, IIOHATHS, THIOTE3bI 00 00BbEKTaX U SBJICHHUSIX, B TOM UHCIIC



paHeC HCU3BCCTHLIX, OCO3HABATDh )IG(I)I/IHI/ITBI COOCTBEHHBIX 3HAHUH U

KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIlNIO, BOCTIPHHUMATD

CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOMINN KOHTPMED, KOPPEKTUPOBATH

NPUHUMAEMBbIE PEIICHUS U 1eUCTBUsA, (POPMYIUPOBATH U OLIEHUBATH PUCKH U

MOCIIENICTBUSA, (DOPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE 1eliCTBHS

Ba3oBble Jjornueckue JelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKH MATEMATHUYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUI MEX]ly MOHATUSIMH, POPMYIUPOBATH
OTIpe/ieTICHUs TIOHATUH, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK
KJ1accu(UKauu, OCHOBaHUS JIJIsl 0000IIeHHsI U CPAaBHEHUSI, KPUTEPUU
POBOAMMOTO aHAIIN3a;

BOCTIpUHUMATH, POPMYITUPOBATH U MPEOOPA30BBIBATH CYKICHHUS:
yTBEpAUTENbHBIE U OTPUIATENbHBIC, EAMHUYHBIC, YaCTHBIE U OOIIHE,
YCIIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpOTUBOpEUHs B (paKTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSAX,
npeiaraTh KPUTEPUH JIJIsl BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;
JIeNaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ACTYKTUBHBIX U
UHIYKTUBHBIX YMO3AKIIOUEHUN, yMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUIECKUX YTBEPKICHHM (IPSIMbIE U OT
OPOTUBHOT0), IPOBOJIUTH CAMOCTOSITENIbHO HECTIOKHBIE JJOKA3aTEIbCTBA
MaTeMaTU4YeCKuX (PaKToB, BHICTPAWBATh apryMEHTALMIO, IPUBOIUTD
IpUMEpPBI U KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATH CIIOCO0 pelieHus yueOHo! 3a/1auu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELICHUs, BEIOMpATh HanboJiee MOAXOAAIINMN ¢ y4ETOM

CaMOCTOATCIBHO BBIACIICHHBIX KpI/ITepI/IGB).



Ba3oBble ucciaenoBaTeIbCKHeE TeiHCTBYS

® HCITOJIb30BaTh BOIPOCHI KaK MCCIICOBATEIbCKU HMHCTPYMEHT ITO3HAHMSI,
dbopmyIUpoBaTh BOMPOCHI, (PUKCUPYIOIKE TPOTUBOPEUHE, TPOOIeMYy,
CaMOCTOSITEIIFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO TIO3UITNIO, MHCHHUE;

® TIPOBOJHUTH IO CAMOCTOSATEIHLHO COCTABICHHOMY IIJIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBAHNE 110 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00bEKTOB MEKTy COOOI;

® CaMOCTOSITEIHHO (POPMYITUPOBATH OOOOIIIEHUS U BBIBOJIBI MO pE3yJibTaTam
MIPOBENEHHOTO HAOTIOACHMS, MICCIICIOBAHMS, OIICHIUBAThH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OICHHIA;

® [IPOTHO3UPOBATH BO3MOKHOE PA3BUTHUE MPOIECCa, a TAKXKE BBIIBUTATH
MPETOI0XKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

® BBISABIATH HEJJOCTATOYHOCTH M M30BITOUHOCTH MH(OPMAITUH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3aa4H;

® BBIOUpPATH, AHATIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS;

e BBIOUpATH GOpPMY MpeaCTaBICHUS HHDOPMAIIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, AuarpaMmmaMu, HHOU rpadukoi u ux
KOMOMHAIIUSIMU,

® OIICHUBATH HAJIEKHOCTh MHPOPMALIUU 110 KPUTEPUSIM, TPEIIOKEHHBIM
yUHUTEIEM WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE YHHBeEpPCaJIbHbIe Y4eOHbIe JeHCTBHSA:

® BOCIPUHUMATh U (OPMYIUPOBATH CYKIACHHUS B COOTBETCTBHUH C YCIOBHUSIMU
U TICJISIMHM OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHUS
B YCTHBIX M MMUCHhbMEHHBIX TEKCTAX, JaBaTh MOSCHEHHS 110 X0y peIICHHUS

3a/1a4, KOMMEHTHUPOBATh IMOJTYyYECHHBIN PE3yJIbTaT;



B X0/1e 00CYK/I€HUsI 33]]aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKAAEMOM TEMBI,
poOJIeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJEH, HalleJIEHHbBIE HA TTIOUCK
pelIeHus, COTTOCTABIISITh CBOU CYXXICHUS C CYKACHUSIMH IPYTUX
YYaCTHUKOB JHaJIora, OOHapyKUBATh Pa3IU4YUE U CXOJICTBO MO3UIUHI, B
KOppEeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEACTABIATh PE3YJbTAThl PEIICHUS 3a/]auH, YKCIIEPUMEHTA,
UCCJIEIOBAaHHUs, IPOEKTA, CAMOCTOSATEIBHO BBIOUPAaTh (POPMAT BBICTYILUICHHS
C y4€TOM 3a/iayu MPEe3eHTAlUd U OCOOEHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U UHAUBUYaIbHOMN
paboTHI MPU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

MPUHUMATD 11€JIb COBMECTHOMU JIEATEIIbHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThI, paclpeiessiTh BUIbI pabOT, TIOrOBapUBATHCS,
00CyXIaTh MPOIIECC U PEe3yabTaT padOoThI, 0000IaTh MHEHHUS HECKOJIBKHUX
JIFOJICH

y4acTBOBATh B TPYMIOBBIX (popMax paboThl (00CykKIAeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTUE), BBITIOIHATH CBOIO YacTh PaOOTHI
Y KOOPJMHUPOBATH CBOM JIEUCTBUS C IPYTUMU WICHAMHU KOMAaH/IbI,
OLICHMBATh KaUY€CTBO CBOET0 BKJIaJla B OOIIUNA MPOIYKT MO KPUTEPHUSM,

c(hopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEIbHO COCTABJISATH IJIaH, aJlTOPUTM pEelIeHUs 3a]1auu (WIH €ro
4acTh), BIOUPATh CIIOCOO pelIeHUs C Y4ETOM UMEIOIIUXCSl PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEN, apr'yMEHTUPOBATh U KOPPEKTUPOBATH

BapUAHTHI PENICHUH C YIETOM HOBOW MHGOPMAIIHIH.

CﬂMOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMM CaMOTIPOBEPKHU, CAMOKOHTPOJIS TIPOIecca U pe3yJibTara

PCUICHUA MaTEeMaTH4YECKOM 3aJa4u,



® IIPEABUACTHb TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTH KOPPEKTHBBI B IEATEILHOCTh HA OCHOBE HOBBIX 00CTOSTENBCTB,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBUE PE3YIbTATA NEATEIBHOCTH MOCTABIECHHON LETIU U
YCIIOBUSIM, OOBSICHATH IPUUMHBI JOCTUKEHUS WIN HETOCTHKEHUS 1LEIH,
HAXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.
IHPEAMETHBIE PE3YJIBTATBI

K xoniry oOy4eHust B 7 Kjacce o0OyqaroIIHMACs MOTYUUT CISIYIONNE
pEeIMETHBIE PE3YyJIbTaThI:

PacniosnaBaTh U3yueHHbIE TeOMeTpUUECKrEe QUTYPBI, ONPENEATh UX
B3aMMHOE PacIojIOKeHUe, N300pakaTh reoMeTpuIeCcKre (GUrypbl, BHITOIHATD
YEPTEXKU 110 YCIOBUIO 3a/1a4u. MI3MepATh TMHENHBIE U YTII0BBIE BEINYUHBI.
Pemate 3a1aun Ha BBIYNCIICHUE JUIMH OTPE3KOB U BEIUMYHH YIJIOB.

Jenatb rpy0Oyio OLIEHKY JTMHEHWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peaNbHON KU3HH, Pa3MEPOB NIPUPOAHBIX O0BEKTOB. Pa3nuuare pazmMepsl 3TUX
O0OBEKTOB M0 NOPSAAKY BETUYHHBI.

CTpouTh UepTEXH K TEOMETPUUECKUM 33]1ayaM.

[Tonb30BaThCS MPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, HCIIOIb30BATh
NPU3HAKU ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PELLICHUH 3a/au.

IIpoBOINTE JTOTMYECKHE PACCYKIAEHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX
TEOPEM.

ITosnp30BaTHCS MPU3HAKaAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYT OJIBHUKOB,
CBOMCTBOM MEIUaHbl, IPOBEAEHHON K THIIOTEHY3€ PSAMOYTOJIBHOT O
TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4.

OnpenensiTe NapawienbHOCTh MPSIMbIX C IOMOIIBIO YTJI0B, KOTOpbIe 00pa3yer
C HUMH cekyas. OnpenensaTs NapayuieIbHOCTh IPSIMBIX C IOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOU MPSIMOM 0 TOUEK APYroM MpsIMOM.

Pemate 3amaun Ha KeTdatoi Oymare.



[TpoBOINUTH BEIYUCIICHUSI K HAXOIUTH YUCJIOBBIC U OYKBEHHBIC 3HAUCHUS
YIJI0B B TECOMETPUYECKHUX 3a7]a4axX ¢ UCTIOIb30BAaHUEM CYMMBI YTJIOB
TPEYroJbHUKOB ¥ MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX TIPH
NePEeCeUCHUH JBYX MapalIeTbHBIX MPSAMBIX CEKYIel. Penars npakTudeckue
3a/1auy Ha HAXOXKJICHHUE YTIIOB.

BrnangeTs moHITHEM T€OMETPHUUECKOTO MECTa TOYEK. Y METh ONPELISTh
OMCCEKTPUCY yIJla U CEPEIMHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK TeOMETPUIECKUE
MeCTa TOYEK.

dopMyIHpOBaATH OMPEEICHUS] OKPYKHOCTH U KpyTa, XOPJbl U TUaMeTpa
OKPYXHOCTH, MOJIb30BAaThCSI UX CBOMCTBAMU. ¥ METh MIPUMEHSTH 3TU CBOMCTBA MIPH
pElICHUH 3a/1ad.

BraneTs mOHSITHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lonmp3oBaThes (hakTaMu O TOM, 9TO OMCCEKTPHUCHI YTIIOB
TPEYroJbHUKA TIEPECEKAIOTCS B OJHOW TOYKE, M O TOM, UTO CEPEIUHHBIE
NEPICHANKYJISAPHI K CTOPOHAM TPEYTOIHHUKA MEPECEKAIOTCS B OJTHON TOUKE.

Bnaners moHsITHEM KacaTenbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOH O
NEePIeHIUKYIIPHOCTH KacaTeIbHOU U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonb30BaTHCS MPOCTEUITUMHU TEOMETPUUECKUMHI HEPABEHCTBAMU, TIOHUMATh
UX MPAKTHYECKHUI CMBIC]I.

[TpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE IIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U
JINHEU K.

K xoniy oOydyenus B 8 kiacce 00ydaronuiics MOJyduT CIACTYIONINE
PEIMETHBIE PE3yIbTaThI:

Pacmo3naBaTh OCHOBHBIE BUIBI YETHIPEXYTOILHUKOB, UX dJIEMEHTHI,
MOJTb30BAThCSl UX CBOWCTBAMM MPHU PEIICHAHA TE€OMETPUUECKHX 3a/1a4.

[TpuMeHsTh CBOKCTBA TOYKHU NIEPECEUCHUS MEIMaH TPEYToJIbHUKA (IIEHTpa
Macc) B peUICHUH 3a]ay.

Bnaners noHsiTHEM CpeHEe TMHUK TPEYTrOIbHUKA U TPAreluu, IPUMEHSTh

X CBOMCTBA IIpHu pCIICHUN I'COMCTPHUUICCKHX 3a1aY. ITonp3oBaThCs TCOpGMOfI



dajieca ¥ TEOPEMOM O MPONOPIUOHATBHBIX OTPE3KaX, MPUMEHSATh UX JJIs PEIICHHUS
NPAKTUYECKUX 3a]a4.

[IpuMeHsATh NpU3HAKU O000HS TPEYTOIBbHUKOB B PEIEHUH IT'€OMETPUYECKUX
3a/1ay.

[Tonp3oBathes Teopemoii [udaropa ans penieHust reOMETPUIECKUX U
npakTuuecKkux 3ajad. CTpouTh MAaTEMaTUYECKYIO MOJIENb B TPAKTHUECKUX
3a/1a4ax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JIJIUHBI.

Bnaners NoHATUSMU CHHYCA, KOCUHYCA U TAaHT€HCa OCTPOro yria
IPSAMOYTOJIBHOIO TPEYToJdbHUKA. [101630BaThCS STUMH MOHATUSAMHU JJI PELICHUS
NPAKTUYECKUX 3a]1a4.

Breruncnars (pa3iuuHbIMUA CIOCO0AMHM) TIIOINIAIb TPEYTOJIbHUKA U TUTOIATU
MHOTOYTOJIbHBIX (UTYp (MOJIB3YACH, II€ HEOOXOAUMO, KAIBKYJIATOPOM).
[IpuMeHsATh MOoTyYeHHbIE YMEHUS B MPAKTHYECKHUX 3a/1a4ax.

Bnagers NOHATUSMU BIMCAHHOT'O U LEHTPAJIBHOIO YIJIa, UCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJlaX, YIilaX MEXy XOpAaMHu (CEKYIIUMU) U YIiIe MEXIY
KacaTeJIbHOU U XOpJOH MPU PELICHUN N'€OMETPUUECKUX 3a]1a4.

Biianiers noHsITHEM ONMUMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSATh CBOMCTBA
OIMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpumeHsTh nony4yeHHbIe 3HAaHUSI HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIETU JJIA 3a/1a4 PeasIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHHUS
C IPUMEHEHHEM TTO100HMS U TPUTOHOMETPUH (TI0JIb3YSCh, TI€ HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoniy oOydenus B 9 kiaacce 00ydaroniuiics MOIy4UT CIACTYIONINUE
IpEeIMETHBIE PE3YyJIbTAThI:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAMUTH C UX
HOMOLBIO PA3JINYHBIE 3JIEMEHTHI IPSIMOYTOJIBHOIO TPEYTOJIBHUKA («pelieHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTh (C HOMOLIBIO KabKYJISTOPA) JIUHBI

" YyI'JIbI OJIA HETaOIMYHBIX 3HAYCHUM.



[Tonb3oBaThes hopmMyaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIsl HAXOXKJIEHHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMHU
BEITUYHHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JIJISI HAXOKIEHUS Pa3IUIHbIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnazners noHsTHsiMU IpeoOpa3oBaHUs 110100MSI, COOTBETCTBEHHBIX
AJIEMEHTOB NOAO0OHBIX Quryp. ITonp30BaTbcs cBoicTBaMM 110100MS POU3BOJIBHBIX
(Guryp, yMeTb BHIYUCISATH AJIMHBI U HAXOAUTH YIJIbl y MOJOOHBIX QUTYD.
[IpumeHATH cBOMCTBA NOAOOMUS B IPAKTHUUYECKUX 3a7a4axX. Y METh IPUBOAUTH
OpUMepbl TOJOOHBIX GUTYP B OKPY>KAIOILIEM MHUPE.

[Tonb30BaThCSA TEOPEMAMU O TPOU3BEAEHUU OTPE3KOB XOP/, O IPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaAPaTe KaCaTCIbHOU.

[Tonb30BaThCs BEKTOPAMHU, TOHUMATh UX FT€OMETPUYECKHUI U PU3NUECKUI
CMBICJI, IPUMEHSTh UX B PEUICHUH F'€OMETPHUUECKHUX U (PU3NUECKUX 3a/1ad.
[IpuMeHATh CKaJIIPHOE NPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIUH U YIJIOB.

ITosnp30BaTHCSA METOIOM KOOPJIAMHAT HA IJIOCKOCTH, TPUMEHSATH €r0 B
pELIEHUH T€OMETPUUECKUX U MTPAKTHYECKUX 3a/1a4.

Biagers NOHATUAMU IPABUIBHOTO MHOTOYT'OJIBHHKA, JNINHBI OKPYKHOCTH,
JUIMHBI AYTU OKPYKHOCTH U PaAMaHHOW MEpPHI YIJla, YMETh BBIUMCIATH IUIOUIAb
Kpyra u ero yacteil. [[puMeHATh nmojay4yeHHble YMEHUS B MPAKTUUECKUX 3a7a4ax.

Haxonutek ocu (M1 HEHTPbl) CUMMETPUH GUTYP, TIPUMEHSThH ABUKEHUS
IJIOCKOCTH B IMPOCTEHIINX CITyYasX.

[IpuMeHATh Moy4eHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTH MaTEMaTHUYECKHE
MOJIENH JJIA 3a/1a4 PEAIbHOM KU3HU U ITPOBOJUTH COOTBETCTBYIOIIHNE BBIYUCIICHUS
C MPUMEHEHHEM MOA00MS U TPUTOHOMETPUUECKUX (PYHKIIHH (110JIb3YSCh, I/1€

HE00XO0IUMO, KAJIbKYJISITOPOM ).



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3iesioB U (undposbie)
KonTtpoabhnbie | IIpakTudyeckue
n/n TeM NMPOrpPamMMblI Bceero oOpa3oBareJibHbIE
padoThbI padoThbI
pecypcbl
[Ipocrerimme
. reoMeTpudeckue GUrypsl u 1 bubmmnoreka [IOK
ux cBoiicTBa. M3mepenue https://m.edsoo.ru/7f415e2e
r€OMETPUUECKUX BEJIUYUH
bu6mnorexa IJOK
2 TpeyronabHukH 22 1
https://m.edsoo.ru/7f415e2e
3 [TapautenbHbIE TPSMBIE, 14 1 bubmmoreka [JOK
CyMMa yTJIOB TPEYTOJbHUKA https://m.edsoo.ru/7f415e2e
OKpyYX HOCTb U KpPYT.
bubnuoreka [JOK
4 ['eomerpuueckue 14 1
https://m.edsoo.ru/7f415e2e
MTOCTPOCHUS



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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bu6mnorexa IJOK
https://m.edsoo.ru/7f415e2e



https://m.edsoo.ru/7f415e2e

8 KVIACC

Kouun4yecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3iesioB U (ungposbie)
Kontpoabusie IIpakruyeckue
n/n TeM NPOrPamMMbl Bcero o0pa3oBareJibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [JOK
1 YeThIpEéXyTroabpHUKN 12 1
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
5 IIPONIOPLUOHATIBHBIX 15 . bubamnoreka [IOK
OTpe3Kax, MOA00HbIC https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKHU
[Lnomans. Haxoxaenue
3 IUTOIIAJIEN TPEYTOJIbHUKOB U 14 . bu6mmorexa IJOK
MHOTOYTOJIBHBIX (PUTYD. https://m.edsoo.ru/7f417e18
[Tmomaau mogo0HBIX Guryp
4 Teopema ITudaropa u nayana 10 ) bubmuoreka [JOK
TPUTOHOMETPHHU 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

VYTIIbl B OKPY>KHOCTH.

Bnucannpie 1 onmMcaHHBIC

bubmmnorexa [JOK
3) YEeThIPEXYTOJbHUKH. 13
https://m.edsoo.ru/7f417e18
KacarenpHbie K OKpYKHOCTH.
Kacanwne okpyxHOCTEM
6 [ToBTOpEHue, 0000IIEHNE A bubamnoreka [IOK
3HAHHN https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 -

[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIIACC

KosmnuecTBo 4acos DJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB U (uudposbie)
KontpoubHnbie | [IpakTuyeckue
n/n TeM NMPOrPaAMMBbI Bcero o0pa3oBareJIbHbIE
padoThI padoThI
pecypchbl
Tpuronomerpus. Teopembl
bubnuoreka [JOK
1 KOCUHYCOB U CUHYCOB. 16 1
https://m.edsoo.ru/7f41al2c
Pelienre TpeyroibHUKOB
[IpeobpazoBanue moa00usl.
bu6mnorexa IJOK
2 MeTpuueckue COOTHOIICHUS 10 1
https://m.edsoo.ru/7f41al2c
B OKPYXHOCTH
bub6mmoreka LIOK
3 Bexkropsl 12 1
https://m.edsoo.ru/7f41al2c
4 JlekapTOBbI KOOPIMHATHI HA 9 1 bubmuoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE
bu6mnorexa IJOK
5 MHOTOYTOJIbHUKH. J[JinHa 8
https://m.edsoo.ru/7f41al2c
OKPYXHOCTH U TUIOLIA/Ib



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Kpyra. Beruncinenue

1o e
bu6nmoreka [IOK
6 JIBIDKEHHS TUIOCKOCTH 6
https://m.edsoo.ru/7f41al2c
. [ToBTOpEeHue, ob6o0IIeHNE, . bubmmoreka [IOK
CHUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJILHON ITPOI'PAMMBI

7 KIIACC

Kon
MPoBePIEeMOro

pe3yJbTara

IIpoBepsieMble MpeAMeTHBIE Pe3yabTATHI 0CBOCHHSA
OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O

00111er0 00pa3oBaHusA

6

I'eomerpus

6.1

Pacnio3naBaTh n3y4eHHbIC TEOMETPUIECKUE (DUTYPHI,
OTIPEIENISATh MX B3aUMHOE PACIIOJIOKEHUE, H300paxKaTh
reoMeTpudecKkre (GPUryphbl, BBIMOIHATH YEPTEKHU 1O
YCIOBHUIO 3a7a4u. VI3MepsTh JTMHENHBIE U YTIIOBBIE
BEJIMUMHBI. Pemats 3a1auu Ha BBIYUCICHUE JJTUH

OTPC3KOB U BCIIMYHH YIJIOB

6.2

Jlenatb rpyOyr0 OLIEHKY TUHEWHBIX U YTIIOBBIX BETUINH
MIPEIMETOB B pEaTbHOM KU3HH, Pa3MEPOB MTPUPOTHBIX
00BekTOB. Pa3znuuarh pasmMepsl 3TUX 00BEKTOB 10

MOPSJIKY BEJIUYHHBI

6.3

CtpouTh 4yepTek U K r€OMETPUUYECKUM 3a/1a4am

6.4

ITonp30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB,
UCIOJIb30BaTh NPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX

TPEYTOJIbHUKOB IIPU PEIICHUU 3a/1a4

6.5

[IpoBOAUTE JOTUYECKUE PACCYKICHUS C

HCIIOJIB30BAHUCM I'COMCTPHUICCKHUX TCOPEM

6.6

[Tosib30BaThCA MPU3HAKAMYU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIUAHbBI, TPOBEAEHHOMN K
TUIIOTEHY3€ MPAMOYTOJBHOTO TPEYTOJIbHUKA, B

PCUHICHUH I'COMCTPHUUICCKHUX 3ada4




6.7

OnpenensaTs NapayIeIbHOCTh MPSAMBIX C TTOMOIIIBIO
YTJI0B, KOTOpBIE 00pa3yeT ¢ HUMHU cekymas. Onpenensith
MapAJIETBHOCTD MPSAMBIX C HOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOM A0 TOYEK APYrou

IpAMOM

6.8

Pemiats 3amaun Ha KileTyaTol Oymare

6.9

IIpoBOAUTE BBIYUCIIECHUS U HAXOAUTDH YUCIIOBBIC U
OYKBEHHBIE 3HAYEHUS YIJIOB B TEOMETPUUECKHUX 3a/1auax
C UCITOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U
MHOT'OYT OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MIPU
IIEPECEYEHNH [IBYX NTApAJUIEIbHBIX IPSIMBIX CEKYLIEH.

Pematn IMPAaKTHYCCKHC 3a/1a91 Ha HAXOXKICHUC YIJIOB

6.10

Brnaners noHsiTHEM r€OMETPUYECKOTO MECTA TOYEK.
YMeTh onpenensiTh OMCCEKTPUCY YTIIa U CePEeIUHHBIN
NEPIICHAUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTa

TOUYCK

6.11

PopMyIMpPOBATh ONPEACICHUS OKPYKHOCTH U KpyTa,
XOpAbl U IMamMeTpa OKPYKHOCTH, IOJIb30BaThCA UX
CBOWCTBaMU. ¥ METh IPUMEHSATH 3TH CBOMCTBA MPHU

penieHuuy 3aaad

6.12

Brnaaerp noHsTreM ONMCaHHON OKOJIO TPEYT OJIbHUKA
OKPYXHOCTH, YMETh HaXOAUTh €€ HeHTp. [lonb30BaThCs
dakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA
NIEPECEKAOTCS B OTHOW TOYKE, U O TOM, UTO CEPEANHHBIE
NEPIEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA

IIEPECEKAIOTCS B OJTHOM TOUYKE

6.13

Bitaners noHsTHEM KacaTenbHON K OKPYKHOCTH,

M0JIb30BAThCSl TEOPEMOM O MEPIEHAUKYIISIPHOCTH




KacaTelbHOU U paanyca, MPOBEAEHHOTO K TOUKE

KaCaHuA

[Tonp30BaThCA NPOCTENIIMMHU TEOMETPUIECKUMU

o1 HEPABEHCTBAMH, IOHUMATh UX MPAKTHYECKHUI CMBICI
615 IIpoBOINUTE OCHOBHBIE TEOMETPUUYECKHE ITOCTPOEHUS C
' NOMOILBIO HIUPKYJIS U TUHEUKN
8 KUIIACC
Kon IIpoBepsieMble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUSA
NpoBepPsieMOro = OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMBbI OCHOBHOI'O
pe3yJbTara 0011ero od0pa3soBaHus
6 I'eomerpus
Pacnio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX
6.1 AJIEMEHTBHI, NIOJIb30BaThCS UX CBOMCTBAMM MPU PEIICHUH
r€OMETPUYECKUX 3a]1a4
6.0 [IprMeHATH CBOMCTBA TOUKH MEPECECYEHUS MEUAH
' TpEyroJibHUKa (LIEHTpa Macc) B pEUICHUH 3a1a4
Biianiets noHsiTHEM CpeqHEN TUHUU TPEYTOJIbHUKA U
Tpaneuu, NPUMEHATh UX CBOMCTBA MIPU PEIICHUU
6.3 reoMeTpuieckux 3aaad. [loap3oBaTbest TeopemMoit
Qdaneca U TEOPEMON O MPONOPLUHUOHAIBHBIX OTPE3KAX,
MPUMEHSATH UX JJIs PEIICHUs MPAKTUYECKUX 3a/1a4
5.4 [IpuMeHATh pU3HAKU MTO100US TPEYTOJLHUKOB B
' pELIEHNH T€OMETPUUYECKUX 3a/1a4
[Tonws3oBathes Teopemoit [udaropa mias pemeHus
6.5 F€OMETPUYECKUX U MPAKTUUECKUX 3aaa4. CTPOUTH
MaTEMaTHYECKYIO0 MOJIEIIb B MPAKTUUECKUX 3a/1auax,




6.6

CaMOCTOATCIBHO ACIIATh qepTénc H HaXOOUThb

COOTBCTCTBYIOIIIHEC NJIMHBI

BJ'IaI[eTB IMOHATHAMU CUHYCA, KOCUHYCA U TAHI'CHCA
OCTpPOTro yria npsAMOyroJIbHOIro TpCyrojbHHUKaA.
ITonp30BaThCs ATUMU MOHATUSIMU I pCIICHUA

IMPAKTUYICCKUX 3aaa4

6.7

Breraucnsars (pa3imuaHbIMUA CIOCO0AMH) TIIOIIA/Ib
TPEYroJbHUKA ¥ TUIOIIA A MHOTOYTOJIBHBIX (DUTYp
(MONB3YSICh, T/I€ HEOOXOAUMO, KATBKYISITOPOM).
[TpuMeHsATh MOTyYEeHHBIC YMEHUS B MPAKTHYCCKHIX

3ajgadax

6.8

Brnagerp NOHATHAMY BOMCAaHHOTO U LIEHTPAJIBHOIO yIJIa,
HCMOJI30BaTh TEOPEMBI O BIMCAHHBIX YIilax, yriax
MEXITy XOpAaMH (CEKYIIUMU) U yTIIe MEXTY
KacaTeJIbHOU U XOpJOH MPU PELIEHUN I'€OMETPUIECKUX

3aja4

6.9

BJ'IaI[eTB ITIOHATHUEM OIIMCAHHOI'O ‘-IGTBIpéxyFOJ'IBHI/IKa,
IMPUMCHATH CBOMCTBA OIMCAHHOI'O LIGTBIpéXyl“OJ'IBHI/IKa

P pEUIEHUN 3a]1a4

6.10

[IpuMeHsTh MONy4YeHHbIEC 3HAHUS HA MPAKTUKE —

CTPOUTH MATEMATHYECKUE MOJEIH JJIS 3a]1a4 PeaJIbHOM
KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BHIUUCIICHHUS C
IpUMEHEHUEM TTOJI00US M TPUTOHOMETPHUH (TIOJIB3YSACH,

r71e HEOOXOAUMO, KaJbKYJISITOPOM)

9 KJIACC




Kona IIpoBepsieMble MpeaMeTHBIE Pe3YJbTATHI 0CBOCHUS
NMpoBepPsieMOro = OCHOBHOI1 00pa30BaTeIbHOM MPOrPpaMMbl OCHOBHOI'O

pe3yJjbTara 00111ero odopasoBaHus

6 I'eomeTpus

3HaTh TPUTOHOMETPUUECKUE QYHKIIMHA OCTPHIX YTIIOB,
HaXOJIUTh C UX MOMOUIBIO PA3JIUYHBIE JIEMEHTBI

61 IPSIMOYTOJILHOTO TPEYTOJIbHUKA («pEIICHHE

' OPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). Haxonuts (c
MOMOLUIBIO KAIBbKYJIATOPA) JIUHBI U YTIIbI 15

HETA0JIMYHBIX 3HAUYECHUNA

[Tonp3oBaThCs hopMynaMu MPUBEIAEHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIAESCTBOM ISl HAXOXKICHHUS
6.2

COOTHOIIICHUM MCKIY TPUTOHOMCTPUICCKUMHU

BECIIMYNHaAMH

Hcnonp3oBaTh TCOPCMbBI CUHYCOB U KOCUHYCOB IJIs1
HaXO0XXICHHUA PA3JIUYHBIX 3JICMCHTOB TPCYIrOJIbHHUKA
6.3

(«penieHue TpeyroabHUKOBY), MPUMEHSTh UX TIPU

PEIICHUN TCOMECTPUICCKHX 3aaa4

Bnanets nonsiTHSIMU TIpe0Opa3zoBaHuUs MOI00MS,
COOTBETCTBEHHBIX DJIEMEHTOB MOJ00HBIX (pUryp.
[Tonp30BaTHCS CBOMCTBAMHU MOJ00US MPON3BOIHHBIX
6.4 buryp, yMeTh BBIYUCIISTH IJTUHBI U HAXOIUTD YTIIbI Y
1o100HbIX Guryp. [IpuMeHsITh CBOKCTBA MTOI00HS B
NPAKTUYECKUX 3a7a4ax. Y METh IPUBOJUTH TPUMEPHI

NOJIOOHBIX (UTYP B OKPYXKAIOIIEM MHUPE

[Tonp30BaThCs TEOpEMaMHU O MIPOU3BEACHUN OTPE3KOB
6.5 XOp/, O IPOU3BEACHUHN OTPE3KOB CEKYILUX, O KBaApaTe

KacaTeJIbHOU




6.6

[Tonp30BaThCsA BEKTOPaMH, IOHUMATh UX
reOMETPUYECKUN U (PU3UYECKUI CMBICIT, TPUMEHSITh UX
B PEIICHUH T'€OMETPUUYECKHUX U (PU3NUECKUX 3a7au.
IIprMeHATE CKaISIPHOE NMPOU3BEAECHNUE BEKTOPOB IS

HaXOXACHHWA JJIMH U YI'JIOB

6.7

ITonp3oBaThCs MCTOAOM KOOpAHHAT Ha IINIOCKOCTH,
IMPUMCHATH €T'0 B PCIICHUU I'COMCTPUICCKUX U

IMPAKTUYCCKHUX 3aaa4

6.8

Birasiers NOHATUSAMM NPAaBUIBHOTO MHOTOYT OJIbHUKA,
JUTMHBI OKPYXHOCTH, JUIMHBI TYTH OKPYKHOCTHU U
paauaHHON MEpPHI YIiia, YMETh BBIYUCIATH ILIOMIA/Ib
Kpyra u ero yacreu. [IpuMeHs T oaydyeHHbIe YMEHHUS B

MNPAKTHUYCCKUX 3aadax

6.9

HaxonuTh ocu wiu EHTpbl CHMMETpUH (QUryp,
IIPUMEHSATH JABHKECHUS IUIOCKOCTU B IIPOCTEUILINX

ciryJasix

6.10

[IpuMeHATH OTy4YEHHBIE 3HAHUS HA MPAKTUKE —
CTPOUTH MAaTEMATUYECKUE MOJIEIIH JIJI 33/1a4 PEeaIbHOMN
YKW3HU U IPOBOJIUTH COOTBETCTBYIOIINE BEIYUCIICHHUS C
MPUMEHEHUEM TTOI00MS U TPUTOHOMETPUIECKUX
byHKIIUN (TIOTB3YACH, TI€ HEOOX0UMO,

KAJIbKYJISITOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
Havanbneie moHsTHus reomerpun. Touka, nmpsmas, OTPE30K, JIyd.
61 VYroin. Buasl yrios. BepTukanbHble B CMEXKHBIE YIJIBL.
' buccekrpuca yrna. Jlomanas, MHOroyroapHuK. [lapaninensHoOCTb
Y NIEPIEHAUKYIAPHOCTD NPAMBIX
6.2 Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOU
' cumMmeTpuu. lIpuMepsl cUMMETpUM B OKPYXKaroLEeM MUPE
6.3 OCHOBHBIE IOCTPOEHUS C IOMOLIBIO LIUPKYJIS U JIMHENKH.
' TpeyronsHuk. BricoTa, Mennana, OuccekTpuca, MX CBOMCTBa
6.4 PaBHOOEApEHHBIN U paBHOCTOPOHHUI TPEYTOJIbHUKHU.
. HepasencTBo TpeyronpHuka
65 CBoiicTBa ¥ IPU3HAKHU PaBHOOEAPEHHOT O TPEYTOJIbHUKA.
' [Ipr3Haku paBeHCTBA TPEYTOJBbHUKOB
6.6 CBolicTBa M IPU3HAKY NapAJIIENIBbHBIX IpAMbIX. CymMMma yrios
' TpPEYroJibHUKA. BHENIHNE YTIIIbl TPEYTOJIbHUKA
[IpsAmMoyrosbHbINA TpeyroabHUK. CBOMCTBO MEIUAHBI
6.7 IPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, IPOBEAEHHON K THIIOTEHY3E.
' [Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YoM B 30°
HepaBeHcTBa B reoMeTpHun: HEPABEHCTBO TPEYTOJIBHUKA,
6.8 HEPaBEHCTBO O JJIMHE JIOMaHOU, TeOpeEMa O OOJIbILLIEM YIJIE U
OoJblIel cTopoHe TpeyrojdbHUKa. [lepneHIuKysp 1 HaKJIOHHAS




I'eomerpuueckoe mecTo Touek. buccekrpuca yria u
6.9 CEepEeINHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUECKHUE
MeCTa TO4YEK
OKpY»XHOCTb U KpYT, XOpJia U IMaMeTp, UX CBoMcTBa. B3anmHoe
6.10 pacIoIoKeHUe OKPY>KHOCTH U npsiMoi. KacatenbHasi U cekyias
K OKPYXHOCTH
511 OKpy>XHOCTb, BIIUCaHHAs B yrojl. BrnincanHas 1 onucaHHas
. OKPY>KHOCTH TPEYTrOJIbHUKA
8 KUIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUS
6 I'eomerpus
61 YerpipéxyronpHuku. [lapannenorpamm, ero npusHaku u
' CBONMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaIpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuusi, paBHOOOKas Tpanewus, €€ CBOWCTBA U MPU3HAKHU.
' [IpsamoyrosbHas Tpaneuus
"y Meron ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema
' ®darneca u TeopeMa 0 MPONOPLIMOHAIBHBIX OTPE3KaX
65 CpenHue nuHUM TpEyroJibHUKA U Tpaneuuu. L{enTp macc
' TPEYroJIbHUKA
[Tonobue TpeyroabHUKOB, K03 durmeHT nogodus. [Ipusnaku
6.6 1noj100us TpeyroiabHUKOB. [IpruMeHenne nogo0us mpu peneHun
MPaKTUYECKUX 3a/1a4
5.7 ®opMyaibl AJis IONIAAN TPEYroJbHUKA, MapaijenorpaMmma,
' poMOa u Tpaneuuu
6.8 CsoiicTBa momajen reomerpudeckux ¢puryp. OTHoIIeHHE
' IJIOMIAICH MOJO0HBIX UTYD




5.9 Brruncnenue mioniaaeit TpeyroJibHUKOB 1 MHOTOYTOJILHUKOB Ha
' KJIETYaTON Oymare
5.10 Teopema [Mudaropa. [Ipumenenue Teopems! [Tudaropa mpu
' pEelIEeHNU MPAKTUYECKHX 3a7a4
Cunyc, KOCUHYC, TAHT'€HC OCTPOT'O yIJia MPSIMOYTOJIbHOTO
6.11 TpeyrojibHuKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO.
Tpuronomerpuueckue ¢pyHkiuu yrios B 30°, 45° u 60°
512 BrniucanHble U LIeHTpaIbHbIE YTIIbI, YTOJI MEXY KacaTelbHOU 1
. XOPAOH. YTIIBI MEXIY XOPAAMU U CEKYILIMMHU
6.13 BnucanHbie 1 onMCaHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3aumHoe pacnionoxkenue a1Byx okpyxHocren. Kacanune
. okpyxHocTei. O01ue KacareabHbIe K ABYM OKPY>KHOCTSIM
9 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 7o 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOXKIECTBO. DOpMyIibl MpUBEICHUS
Pemenue tpeyronsaukoB. Teopema KOCMHYCOB U TeOpeMa
6.2 cuHYCOB. PellieHre mpakTHYecKux 3a/1ay ¢ UCIOIb30BaHUEM
TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB
IIpeo6pazoBanne momoous. [logoOue coOOTBETCTBEHHBIX
6.3
AJIEMEHTOB
Teopema o mpou3BeIeHUH OTPE3IKOB XOP/, TEOPEMBI O
6.4 NIPOU3BEACHUHN OTPE3KOB CEKYIIHUX, TEOpEMa O KBajpaTe
KacaTeJIbHOU
65 Bexkrtop, nnvHa (MOyJib) BEKTOpa, COHANPABIECHHBIE BEKTOPHI,
' MPOTUBOMOJIOAKHO HAMIPaBICHHbBIE BEKTOPHI, KOJJTMHEAPHOCTh




BCKTOPOB, PaBCHCTBO BCKTOPOB, OIICPalIU HAJl BEKTOPaMH.

Paznosxenue BekTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPaM

Koopaunate! BekTopa. CransipHOE IPOU3BEICHUE BEKTOPOB,

>0 IpUMEHEHUE JIs1 HAXOXKIACHUS JJIUH U YTII0B
JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTHU. Y paBHEHUSI IPSIMOU U

6.7 OKPYKHOCTH B KOOpJMHATAX, ePECEUCHNE OKPYKHOCTEH U
npsiMbIX. MeTOoJ1 KOOpJIMHAT U €ro NpUMEHEHHE

6.8 [IpaBuiIbHBIE MHOTOYT OJIbHUKH

6.9 JnuHa okpyxkHocTu. ['pagycHas u paguaHHas Mepa yria,

' BBIYHCIICHUE JUTMH YT OKPY>KHOCTEH

6.10 [Tnomans Kpyra, ceKTopa, CerMeHTa
JIBrKeHUs TUTOCKOCTU U BHYTPEHHUE CUMMETpUH (PUryp

6.11 (a;meMeHTapHbIe npeacTabieHus ). [lapanienbHbli nepeHoc.

[ToBopor




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
INPOTPAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro

TpeOOBaHUA

IIpoBepsieMble TpeOOBaHUSA K MPeIMETHBIM
pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpamMmMbl OCHOBHOI'0 0011ero 00pa3oBaHUs Ha

ocaoBe ®PI'OC

YMeHure onepupoBaTh MOHITHAMU: MHOXXECTBO,
MTOJIMHOXKECTBO, OIepaIliy HaJl MHOKECTBAMH, YMCHHE
OTepUpPOBaTh MOHATHIMU: Tpad, CBSI3HBIN Tpad, AepeBo,
IIUKJI, TIPUMEHSITh X MIPU PEUICHUH 33J1a4; YMECHHE
UCTIOJIb30BaTh TpaduuecKoe MPeICTaBICHUEe MHOKECTB
JUTSI OTTMCAHUS PEATBHBIX TPOIECCOB U SIBIICHUH, MpU

pElIeHUH 3aa4 U3 IPYruX YYEeOHBIX PEeIMETOB

YMeHHne onepupoBaTh NOHATUAMU: ONPEIEIICHUE,
aKCHOMa, TEOpeMa, J0KAa3aTeNbCTBO; YMECHUE
pacIio3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHHA BBICKA3bIBaHUM

YMeHue ornepupoBaTh NOHATUSIMHE: HATypaJIbHOE YHCIIO,
IIPOCTOE U COCTABHOE YHCJIIO, ICIMMOCTh HATypaJIbHBIX
YHCEII, TPU3HAKH JICTUMOCTH, LIEJI0C YHUCII0, MOTYIIb
yucia, OOBIKHOBEHHAs IpoOb U JIeCSITUIHAsS JPOOb,
CTaHJAPTHBIN BU YKCIIa, PAIIMOHATIBLHOE YHCIIO,
UppaLMOHAIBHOE YUCIIO, apU(PMETUUECKUN KBAAPATHBIN
KOPEHb; YMEHHE BBIMOIHATE ACHCTBUS C YHCIIAMHU,
CpPaBHUBATH W yIOPSAI0UYNBATH YHCIA, TIPEIACTABIATh

Yyucia Ha KOOPJAWHATHOW MPSIMOM, OKPYIJISATh YUCIIA;




YMCHHUEC ACJIaTh IIPUKHUAKY W OLICHKY pE3yjibTaTa

BBIYUCIICHUMN

YMeHue onepupoBaTh NOHITUSIMU: CTENEHb C IEJIBIM
nokasaresneM, apupMeTHIECKU KBaJApaTHBIN KOPEHb,
MHOTO4JICH, ajarebpandeckas 1po0Ob, TOKIECTBO;
3HAKOMCTBO C KOPHEM HATypajbHOM CTENEHU OOJbIIIe
€IMHUIIBI; YMEHUE BBITOIHATh Pacu€Thl O PopMyliaMm,
npeoOpa3oBaHus LEJbIX, IPOOHO-PAIIMOHAIBHBIX
BBIPA)KEHUI U BBIPAXKEHUN C KOPHIMU, PA3JIOKEHUE
MHOTOYJIEHA Ha MHOXHUTEJIN, B TOM YHUCIIE C
HCIOIb30BaHUEM (POPMYIT pa3HOCTH KBAJIPaTOB U

KBaJIpata CyMMBbI U pa3HOCTHU

YMeHHE ONepupoOBaTh NOHATUSAMMU: YUCIOBOE
PaBEHCTBO, YPABHEHUE C OJHOM ITEPEMEHHON, YUCIIOBOE
HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHUE
peniaTh JMHEHHbIE U KBaJIpaTHbIE YpaBHEHUS, APOOHO-
palrOHAaJIbHBIE YPABHEHHUSI C OJJHOM [TIEPEMEHHOM,
CUCTEMBI JBYX JIMHEUHBIX YPABHECHUM, JIUHEHUHbIC
HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U APOOHO-
palroOHaIbHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM, B
TOM YMCJIE IPU PELICHNUH 33724 U3 IPYTUX IPEAMETOB U
IIPAKTUYECKUX 3a/1a4; YMEHHE UCII0JIb30BATh
KOOPAMHATHYIO MPSMYIO U KOOPIWHATHYIO IIJIOCKOCTh
TUTsl 1300paKeHUS PEIICHN YpaBHEHUHN, HEPABEHCTB U

CHCTCM

YMeHue oneprupoBarh NOHATUAMU: QYHKIMSL, rpaduk
GbyHKIMY, HYTU QYHKIMH, TPOMEXKYTKH

3HAKOIIOCTOAHCTBA, ITPOMCIKYTKHU BO3paCTaHUA,




yObIBaHUs1, HAUOOJbIIIEE U HAUMEHbBIIIEE 3HAUCHUS
GYHKIIUW; YMEHUE OTIEPUPOBATH MOHITHAMU: TIpsiMast
MIPOTTOPIIMOHATLHOCTh, JIMHCWHAS (PYHKITHS,
KBaJpatuyHas (yHKIMS, OOpaTHas
MPOTOPIIMOHATLHOCT, TTapadoia, Turepoosa; yMeHue
CTpOouTh Tpaduku HYHKIMMA, UCTIONH30BATh TPAPUKHU IS
ONPEEIICHUS] CBOMCTB IMPOLIECCOB Y 3aBUCUMOCTEM, IS
pelIeH s 3a71a4 U3 APYTUx y4eOHBIX MPEIMETOB U
peaIbHOM KU3HH; YMEHHE BbIpaXaTh GOpMyIaMu

3aBUCUMOCTHU MCXKY BCIMYHNHAMUA

YMeHue onepupoBaTh NOHATUAMMU:
MOCIIEI0BATENbHOCTD, apupMeTHIecKas 1
r€OMETPUYECKAsI IPOrPECCUN; YMEHHUE UCTIOJIb30BATh
CBOICTBA MMOCIEA0BATEIHLHOCTEHN, (POPMYJIIBI CYMMBI U
00111eTo WwieHa MU pPelIeHnH 3a]1a4, B TOM YHCIIe 3a1a4

U3 IPYruX y4eOHBIX MPEAMETOB U peaabHOM KU3HU

YMeHue peliath 3a1a4d pa3HbIX TUIIOB (B TOM YKCIIE Ha
IPOLIEHTHI, I0JIU U YaCTH, IBI>KEHUE, paboTy, LIEHY
TOBapOB U CTOMMOCTbD IMOKYIIOK U YCIIyT, HAJIOTH, 3a1a41
13 00JIaCTH YIPABIICHUS IMYHBIMU U CEMEUHBIMU
¢uHAHCaMM); yMEHHUE COCTABISAThH BBIPAXKCHHUS,
YPaBHEHMS], HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO
3a/1a4M, UCCIIEI0BATH MOJYYEHHOE PEIICHUE U
OLIEHUBATH MPABAONOJO0HOCTD MOJYYEHHBIX

pE3yNbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA,
OTPE30K, IpsiMasi, JIy4, JIOMaHasl, yrojl, MHOIOYT'OJIbHUK,

TPEYroJbHUK, pABHOOEAPEHHBIN U PAaBHOCTOPOHHUI




TPEYTOJbLHUKH, TIPSIMOYTOIBHBIA TPEYTOJIbHUIK,
MeamaHa, OMCCEKTpHCa U BHICOTA TPEYTOIHHUKA,
YEThIPEXYTOJBHUK, TTapajieIorpaMm, poMoO,
MPSIMOYTOJIEHUK, KBAJIpaT, TPAIEIUsT; OKPY>KHOCTb,
KpYyT, KacaTrelbHas, 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU
dburypamu; ymeHue penaTh 3a/1aqu, B TOM YUCIIE U3
MOBCEHEBHOM JKU3HU, HA HAXO0KJICHUE TEOMETPUUECKHUX
BEJIMYUH C MPUMEHCHHEM U3YUCHHBIX CBOHCTB QUTYD H

dbakToB

10

YMeHure onepupoBaTh MOHATUSAMU: PAaBEHCTBO (UTYP,
PaBEHCTBO TPEYTOJILHUKOB; MApaUICTbHOCTh U
MEePIEHANKYJISIPHOCTD TPSIMBIX, YTOJI MEXIY MPSMBIMH,
MIePICHANKYJIAP, HAKJIOHHAS, IPOEKIINS, TOA00ue
¢buryp, nog00HbBIE TPEYTOTLHUKH, CHMMETPHS
OTHOCHUTEIHHO TOYKH U TPSIMOIi; YMEHHE pacro3HaBaTh
PaBEHCTBO, CAMMETPHIO U TIojjo0ue Guryp,
napauieIbHOCTh U TIEPIICHAUKYISIPHOCTD TPSMBIX B

OKpYXaloIleM MUpPe

11

YMeHue onepupoBaTh NOHATUSAMMU: JJIMHA, PACCTOSHHUE,
yroi (BeIM4YuHa yria, CHHYC U KOCUHYC yriia
TPEYroJIbHUKA), TUIONIA/h; YMEHHE OLICHUBATh pa3Mephl
MPEeIMETOB U 0OBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE
MPUMEHSTH (DOPMYJIIBI IEPUMETPA | TUTOIIA TN
MHOT'OYT'OJIBHUKOB, JIJTMHBI OKPY>KHOCTH U IUTOIIaAN
Kpyra, o0beMa MpsIMOYToJIbHOTO Mapajlieenunea;
YMEHHE MPUMEHSTh NMPU3HAKH PABEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHHUKA,

teopeMy Ilucdaropa, Tpuronomerpuyeckue




12

COOTHOIIICHHS JIJIS1 BEIYUCIICHUS JTMH, PACCTOSTHHH,
IJIOIIAIEH

YMenune n3o0paxkarh miockue GUrypsl 1 ux
KOMOMHAIH, TPOCTPAHCTBEHHBIE PUTYPHI OT PYKH, C
MTOMOIIBIO YePTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX

CpPCACTB I10 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue onepupoBaTh MOHATUAMU: NPSAMOYTOJIbHAS
CHCTEMa KOOpJUHAT; KOOPJAUHATHI TOYKH, BEKTOP,
CyMMa BEKTOPOB, ITPOU3BEJICHUE BEKTOPA HA YHCIIO,
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB; YMEHHUE
WCMOJIb30BaTh BEKTOPHI U KOOPJAUHATHI JJIs
NPEACTABICHUS TAHHBIX W PEIIECHUS 3aJ/1a4, B TOM YHCIIEe

U3 JIPYyruX Y4EOHBIX MPEIMETOB U PEATbHOMN )KU3HU

14

YMeHune onepupoBaTh NOHATUSAMU: CTOJIOUKOBBIE U
KpPYrOBbI€ IMarpaMMbl, TaOJIUILIbI, CPETHEE
apumMernyeckoe, MeAMaHa, HaudoJIbIIEE U
HalMEHbIIee 3HAUEHMs], pa3Max YUCIOBOro Habopa;
YMEHHUE U3BIIEKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMAIUIO, TPEICTABICHHYIO B
Ta0JIMIAX U HA AMarpaMmMmax, OTPakarollyto CBOMCTBA U
XapaKTEPUCTHUKU PEaJIbHBIX MPOLIECCOB U ABJICHHIA;
YMEHUE PACIIO3HABATh N3MEHUMBbBIEC BEIMYNHBI B

OKPY’KaroleM MUpPE

15

YMeHune onepupoBaTh MOHATUAMU: CIyYaWHBIHN OIBIT
(crmydaiiHbIN YKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE
(371eMeHTapHBINA UCXO/T) CIIYHalHOT'O OMbITa, CIy4aiiHOe
coOBITHE, BEPOSTHOCTb COOBITHS; YMEHHUE HAXOIUTh

BEPOATHOCTH CIIyYaHHBIX COOBITUH B OMbBITAX C




PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;
YMEHHE pEeIaTh 3aJa41 METOJOM OPraHU30BaHHOTO
nepedopa U ¢ UCIOIb30BAHUEM TPaBUiIa YMHOKEHUS;
yYMEHHUE OIICHUBATh BEPOSITHOCTH PEATHHBIX COOBITHI U
SIBJICHUM, TOHUMATh POJIb IPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MUPE U B
YKW3HU; 3HAKOMCTBO C IMOHATUEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YHUCET U €ro

POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BeIOUpaTh MOAXOASIITUN U3YUECHHBI METOT TS
pelIeHus 3aa41, IPUBOJAUTH IPUMEPDI
MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U
KU3HU, paClO3HABATH MPOSIBJICHUE 3AKOHOB MATEMATUKH
B UCKYCCTBE, OIUCHIBATh OTACIbHbBIE BBIIAIOIINECS
pE3YJIbTATHI, MIOJIYYEHHBIE B XOJI€ Pa3BUTHUS MATEMATUKHA
KaK HayKH, IPUBOJIUTH MPUMEPbI MATEMATUYECKHUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHOW U BCEMUPHOU

HCTOpHUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna u BRIYUCICHUSA
1.1 Harypanbhsbie u nenbie uyncia. [Ipu3zHaku AeTUMOCTH LENBIX YUCEN
1o OOBIKHOBEHHBIE U JECATUUHBIE IPOOH, IPOLEHTHI, OECKOHEUHbIE
' MepUoANYECKUE Tpodu
13 Pammonanpabie yncna. Apudmerndeckue onepanuu ¢
' palMOHAJIbHBIMU YHCIAMHU
14 HeiicTBuTenbHbIC YuCa. ApudmMeTrniecKkue orneparuu ¢
' NEHCTBUTENBHBIMU YUCIAMU
Le [TpubnnxkEHHBIEC BEIYUCIICHUS, TTPABUIIa OKPYTJICHUS, TPUKUJIKA U
' OIICHKA PEe3yJbTaTa BbIUUCICHUN
2 Anredpandeckre BbIpaXKEHUS
2.1 BykBeHHbI€ BbIpaKeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )
’ 5 Crenens ¢ uenbiM nokaszareneM. CTeneHs ¢ pauoHaIbHbIM
' nokasareneM. CBOICTBa CTENEHU
2.3 MHorouJieHbl
2.4 AnreOpaunueckast JpoOb
” 5 ApupmMernuecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelcTBus ¢
' apuPpMETHIECCKUMU KOPHSIMHU HATYPATLHON CTETICHU
3 YpaBHEHUS U HEPABEHCTBA
a1 Lenbie u qpoOHO-paloHabHbIE YpaBHEHUSI. CHCTEMBI U
' COBOKYITHOCTH YPaBHEHHI
3 [enbie u ApoOHO-palOHANIbHBIE HEpaBeHCTBA. CUCTEMBI U
' COBOKYITHOCTH HEPABEHCTB
3.3 Pemmenne TeKCTOBBIX 3a/1a4




YucnoBkI€ MOCIEI0BATECIILHOCTH

4.1 ITocnnemoBaTeILHOCTH, CIIOCOOBI 3aIaHUA ITOC/IEI0BATEIbHOCTEMN
42 Apudmernueckas u reomerpudeckas nporpeccun. Popmyna
' CJIOXKHBIX MTPOLIEHTOB
5 DyHKIIUA
OyHK1Ms, criocoObl 3a1anus GyHkiuu. ['paduk yHkmm.
O6nactb onpenenaeHuss 1 MHOXKECTBO 3HaueHu pynkiuu. Hynu
5.1 ¢ynkuuu. [TpoMmexxyTku 3HaKonoctossHCTBA. [IpomMexyTku
MOHOTOHHOCTH (PYHKITUH. MaKCUMyMbI 1 MUHUMYMBI (D YHKITHH.
Haubonbuiee u HauMeHplee 3HaueHne (yHKIIUU Ha TPOMEKYTKE
6 Koopannatel Ha IpsAMOM U TTIOCKOCTH
6.1 KoopaunaTthas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckure (pUrypbl 1 KX CBOMCTBA
7.2 TpeyronpHuk
7.3 MHOroyroJibHUKH
7.4 OKpY>XHOCTb U KpYT'
7.5 N3mepeHne reoMeTpuyecKux BeITUYrH
7.6 BekTopsl Ha miiockocTu
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepostHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA
VYuebnuk «I'eomerpus7-9» Astopsi: JI.C. Atanacsu u ap. M.: [IpocBenienue,
2024r.
METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA u
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
1.Bcs snemenTapHas mateMatuka: CpenHsisi MaTeMaTUYeCKasi MHTEPHET-1IKOJIa
(http://www.bymath.net)
2.3amauu 1o reoMeTpun: THGOPMAIIMOHHO-TTIOMCKOBAs CUCTEMaA
(http://zadachi.mccme.ru)
3.MareMaTrKa B IOMOLIb MIKOJIBHUKY U CTYACHTY (TECTHI [0 MaTeMaTuKe online)
(http://www.mathtest.ru)
4 Maremaruka. lIkona. bynymee. Cait yuurens marematuku A.B. [lleBknna
(http://www.shevkin.ru)
5.Marematnyeckoe oOpa3oBaHuE: MPOILIOE U HacTosmee. MuTepHeT-0ubnmoreka
o MeToauKe npenoaaBanus matematuku (http://www.mathedu.ru/)
6.Cailt anemenTapHoil matematuku mutpus ['yimmna
(http://www.mathnet.spb.ru)
7.0dunuanbabiii uHGopmarmonueii noptan EI'D (http:/www.ege.edu.ru/)
8.Omumnuansl. [napranka EI'D nmo maTemaTrke: BApUAHTBI, PELICHHUS
(http://shpargalkaege.ru/)
9.Poccuiickas cTpaHnlia MEKIyHAPOAHOIO MATEMAaTHYECKOr0 KOHKypca

«Kenrypy» (http://mathkang.ru/)

10.®@ectuBans negarornueckux uaei «OTKPBITHIN YpOK» (IIpenoiaBaHue
marematuku) (http://festival.1september.ru/arti cles/subjects/1)
11.Caiir Anekcannpa AnekcanapoBuya JlapuHa (MaTeMaTHKa, perneTUTop)

(http://alexlarin.net/)


http://mathkang.ru/

12.Caiit yunrena matematuku Enensl MuxaitioBHbl CaBUE€HKO
(http://lesavchen.ucoz.ru/)

13.Caiit penepanbHOro HHCTUTYTA Negarorudeckux usmepenuit (http://fipi.ru/)
14.Bcst MmaTemaTHKa — BbICIIAsi MaTeMaTHKa, MPUKJIaHas MaTeMaTHKa,
MaTeMaTU4YECKUEe METO/IbI B SKOHOMUKE, (PUHAHCOBAsi MaTeMaTHKa
(http://www.allmath.ru/)

15.Math.ru (http://www.math.ru/)



http://www.math.ru/
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