[Tpunoxenue xk OOIT OO0
MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUHACKOM ®EJEPAIIIU
MunucrepcrBo o0pazoBanusi CBepayIOBCKOH 00J1aCTH
Yupasienue o0pa3oBaHUsI M MOJIOAC:KHOH MOJTUTHKHU

Aavuauctpanuu Tamunkoro MO

MKOY "Bbyrkunckas COLI "

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoautens MO 3amecTtutenb qupekropa  M.o. aupektopa MKOY
i no YBP nHckas COLID»

< «BYEKHHC)
oo, 00WE000a5,, /,y 7
QQ' )
x* Qﬁ\“ 80 330, 8,
Q % "
d,» % 2.
\ 7

26 aBrycra2025 r. dy FaBPHHHH#ﬁ-M,_BV‘\m%w \
«26» aBrycta 2025 T. \2 2\ ”

[ 7y —Muxymuna C.B. pp

PABOYAS ITPOT'PAMMA
(ID 8358907)

yueOHoro kypca «I'eomerpusp»

Ju1st oOyvaromuxcsi 7-9 KjiaccoB

c. byrka, 2025






MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3JeJOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOICTB M pa3MepoB (uryp, ux
OTHOLIEHMM M  B3aMMHOE pACHOJIOKEHUE, ONHUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[€eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUs, CTPOUTH JIOTHYECKUE YMO3aKIIIOUECHHUsI, JOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXI€HUsl «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IPU3HAKOB,
(bOopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1enpt0 HU3ydeHUs TIE€OMETPUM SBJIAETCSA HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONHKCATh CIOBAMM JAHHBIA YEPTEX WM
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JJIMHY
OINTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUMNCS YYHUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIM PEATbHBIX JKMU3HEHHBIX CHUTYyallMd, TPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOT'O PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoumeHus», «Merox koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATHI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus maockoctiy, «IIpeodpazoBanust mogo0ous.

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 Jaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B HelelN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yribel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIO LUPKYJS U JIMHEHMKH. TpeyroibHUK.
Bricora, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpeHHBIN M pPaBHOCTOPOHHUU  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpsAMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOBHBIN TPEYTroNabHUK C yIiioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U OoJsbllel CTOPOHE TPEYroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIonoKEeHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHasT B Yroj. BnucaHHas W oOnucaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. YactHble
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparenus.

Meron yaBoeHust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopemMa O INPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3pduiuent mnomodus. I[lpusHaku momOOHs
TpEeyroJibHUKOB. [IpruMeHeHne noqo0ust mpu peleHuy NpakTHUYeCKUX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTelIbHOW M XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnosoxkeHue JAByX OKpykHocrel. Kacanue
OKpy>xHOCTel. O01Me KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpPMYIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPZA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJA BEKTOpaMu. PasnmokeHue BEKTOpa MO IBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN MU NPSMBIX. METON KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa  OKpyxkHOCTH. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUYMCICHHE IUJIMH AYr OKpyxkHocreu. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu GUryp (daemMeHTapHbIC
npenacrasienust). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX chepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodeccroHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI UelIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl ueroBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPeACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIBTYPHI 3A0POBbSA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAaHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IIpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4
B 00JacTU COXPAaHHOCTH OKpYXalouleil cpenapl, IJIaHUPOBAaHUS IMOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoLIEed Cpenbl, OCO3HAHHEM
I00aIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COUMAJIBHOW U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh J€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBAThH
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSMHU, (POpPMYyIHUpOBaATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS JJisi OOOOIIEHWS W CpPaBHEHMS, KPUTEPUU
MPOBOJIMMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeOoOPaA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JJaHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIlICHUs, BBHIOUpATh HauOolee MNOAXOASIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
OPOBEAEHHOIO HAOIIOACHUSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIhTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTAThH
MPEJIMOJIOKEHHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUMH, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALMU U HUIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HHMOPMALMU MO KPUTEPUSM, NPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe NeiCTBHA:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpa)XaTh CBOIO TOUYKY 3PEHHS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHbBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh Pa3lMyue M CXOJACTBO TMO3WIIMNA, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI perieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOPMAT BBICTYIUICHUS
c y4€TOM 3aj]a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHOU
paboTHI NPHU PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MpOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYrMMHM 4YJI€HAMU KOMAaH]IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO pelIeHUss ¢ Y4ETOM HMEIOUIMXCS PEecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aJa4H,
BHOCHUTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS 1IEJIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

Pacno3naBaTh M3ydeHHBIE TCOMETPUYECKUE (UTYpPBI, ONPEICIATh HUX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemats 3a1aun Ha BBIYMCIICHUE JIJIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJOBBIX BEJIMYMH IPEAMETOB B
pealbHOM KW3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 33]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELIEHUN T'€OMETPUUYECKUX 3a/1adu.

OnpenensiTe NapayieIbHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIYUCIEHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
IIEPECECYEHNH [JIBYX IapaJUICIbHBIX IMPSAMBIX CeKyulen. Pemare mpakTtuueckue
3aJ]a4M Ha HaXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMHU. Y METh PUMEHSThH 3TH CBOMCTBA IPU
pellIeHuu 3a7ay.

BrnageTe MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO CEpPEIWHHBIE
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIECHAUKYJISIPHOCTH KaCaTEIbHOU U painyca, MIPOBEAEHHOIO K TOUKE KACAHMUS.



[lonp30BaThCA MPOCTEUIIMMHU FEOMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUH T€OMETPUYECKUX 3a1au.

[TpuMeHATHh CBOMCTBA TOUKHM NEPECEUEHMs MEIUAaH TPEyroybHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, NPUMEHATH
UX CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. llomp3oBarbes Teopemont
dasieca ¥ TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh npU3HAKK MOA00US TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3afad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTEIIbHO JeIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOILIUE JUIUHBI.

Brnangerp mNOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
NPSAMOYTOJIBHOTO TpEYroibHUKa. [10a630BaThCA ATUMH NMOHATHAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIOUIab TPEYroJbHUKA U IJIOLIaN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TJ€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IprMEHATH MOTyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpyMEHATh MONMYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YsCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHmy oOyueHuss B 9 kuacce 0OydaroIIMHCA MOJIYYHUT CIEIYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBbIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroNbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 111 HeTaOIMYHBIX 3HAYCHHA.

[Tonp30Batbes (hopmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUII HAXOXJICHHMSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYroJIbHUKOBY»), MNPUMEHITh HMX IpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOAO0HBIX Guryp. [lonbp3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUHCIATH JJIMHBI W HAaXOAUTh YIIbI y MOAOOHBIX (QUrYp.
[IpumeHsATh cBoOWCTBa MOAOOMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPHI OJOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX T€OMETPHUYECKHN M (U3HUECKUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (U3MYECKUX 3aj]ad.
[IprMEHATh CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXOXKIAEHU UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pELIEHNN T€OMETPUUYECKUX U NMPAKTUYECKHUX 3a4ad.

Bianerp NMOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsTh 1oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a4aX.

Haxoauth ocu (MM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHON KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOA00OMs U TPUTOHOMETPUYECKUX (YHKUMH (TOJB3YACh, TIe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie | IIpakTuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiinue reomerpuueckue GUrypsl u
1 I/I)I: cBoricTBa. M3me ele/Ie FGOMS; H}r,icxnx 14 bubmmorexa LIOK
' p p https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubnunoreka LIOK
2 T 22 1
PEYTONBHIRH https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble TpsAMbIE, CyMMa YIJIOB 14 1 bubnnorexa [JOK
TpEYroJabHUKa https://m.edsoo.ru/7f415¢e2e
4 OxpyKHOCTb U KpyT. ['eomeTpuueckue 14 | bubmuortexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bu6nunorexa LIOK
5 II 000 i 4 1
OBTOPEHHE, COODIIEHHE SHatHH https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 0




8 KUIACC

KosnuyectBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uidpp )
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
bu6nmmoreka [IOK
1 4 & 12 1
CTRIPEXYTOIRHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3Kax, MOJ00HBIE 15 1 bubmorexa LIOK
poriopht P > 11O https://m.edsoo.ru/7f417e18
TPEyroJIbHUKU
[Inomans. Haxoxaenue miomanei
tal A tal bubnunoreka LIOK
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (pUTYp. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema IIudaropa u Hayana 10 | bubmuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417¢18
VYTl B OKpyKHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 | bubmuoreka [IOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bu6mmoteka IIOK
I1 7 4 1
6 OBTOpCHHE, 0600menHe 3HanHi https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabnbsie  IIpakrudeckue (uidpp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpudeckue 10 | bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
b K
3 Bexropst 12 1 noamotexa O
https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPJIUHATHI HA MIIOCKOCTH 9 1 bubmorexa HOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY>KHOCTH U TUIOIIAb Kpyra 8 bubmorexa HHOK
by " I[V pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmiomanei
bubmmoteka IIOK
6 6
JBIKEHNS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 7 5 bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

[Ipocreiimme reomeTpudeckre 00BEKTHI

MHOFOYFOHLHI/IK, JJOMaHas1

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

oI e N R R S R S

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

e S o G (i Sy

Ne)

N3mepenue IMHEWHBIX U YTIIOBBIX
BEJIMYUH, BBIYUCIIEHUE OTPE3KOB U YIII0B

10

N3mepenue INHEWHBIX U YTIIOBBIX
BEJIMYUH, BBIYUCIICHUE OTPE3KOB U YII0B

11

N3mepeHue IMHENHBIX U YTII0BBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U YIJIOB

12

N3mepeHne TMHENHBIX U YTIOBBIX
BEJINYMH, BBIYUCIIEHUE OTPE3KOB U YIJIOB

13

[lepumerp u miaomags Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJbHUKOB

14

[lepumerp u miaomags Guryp,
COCTaBJIEHHBIX U3 NPSIMOYTOJbHUKOB

15

Ilonstue o PaBHBIX TPCYTOJIbHUKAX U




MIEPBUYHBIE MPEJICTABICHHUS O PAaBHBIX
¢burypax

Tpu npusHaka paBeHCTBA

16 TPEYrOJIbHUKOB

17 Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

13 Tpu npusHaka paBeHCTBA
TPEYTrOJIbBHUKOB

19 Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

20 Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

)1 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

” [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

3 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
CBoJiCcTBO MeMaHBbI IPSIMOYTOJIBHOTO

24 TpEeyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€
CBolicTBO MeMaHBbI IPSIMOYTOJIBHOTO

25 TpEyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€

26 PaBHOGe1peHHBIE 1 PABHOCTOPOHHUE
TPEYTrOJIbHUKH

7 [Ipu3Haku u cBOCTBA paBHOOEIPEHHOTO

TPEYroJIbHUKA




[Tpu3Haku ¥ CBOICTBAa paBHOOEAPEHHOTO

28 1
TPEYroJbHUKA

79 [Tpu3Haku 1 CBOICTBA paBHOOEAPEHHOTO |
TPEYroJbHUKA

30 HepasencrBa B reomerpun 1

31 HepasencrBa B reomerpun 1

32 HepasencrBa B reomerpun 1

33 HepasenctBa B reomerpuu 1

34 [IpsAMOYTONBHBINA TPEYTOJIBHUK C YTIIOM |
B 30°

35 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM |
B 30°

36 KonTponbhas padota no teme |
"TpeyronbHuku"

37 [TapannenbHble NpsiMbIE, UX CBONCTBA 1

38 [Iateiif noctynar EBkinna 1
HaxkpecT nexaiiue, COOTBETCTBEHHBIE U

39 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE |
IIpU NePECEUEHUN NapaieIbHbIX
MPSAMBIX CEKYIIEn
HakpecT nexaiue, COOTBETCTBEHHBIE U

40 OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHbIC |
IIPU NIEPECEUEHUN NapaJIEIbHBIX
MPSIMBIX CEKYIIEN
HakpecT nexanue, COOTBETCTBEHHBIE U

41 OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHbIC !

MIPU TIEPECEUCHUHN TTapaIeTbHbIX
MPAMBIX CEKYIIIEH




Haxkpect nexaniue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHbIC

42 IIPU NIEPECEUEHUN NapaIEIbHbIX !
MPSAMBIX CEKyIIEn
Hakpect nexaniue, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE |
IIPU NEpeCceueHUH apaIesIbHbIX
MPSAMBIX CEKyLIEen
[Tpu3HaK napamienbHOCTH IPSAMBIX
44 Yyepe3 paBEeHCTBO PACCTOSAHUN OT TOUEK 1
OJIHOM MPsIMOM 710 BTOPOM MPSMOi
[Tpu3HaK napamienbHOCTH IPSAMBIX
45 4yepe3 paBEHCTBO PACCTOSIHUM OT TOUEK 1
OJIHOM IIPSIMOM 10 BTOPOM IIPSAMOM
46 CyMMa yTioB TpeyroJibHHKa 1
47 CyMMa yTioB TpeyroJibHHKa 1
48 Breminue yriel TpeyrojabHHAKa 1
49 Buemnue yrisl TpeyrojabHUKa 1
KonrtponsHas pabota no reme
50 "[lapasnienbHble NpsMbIEe, CyMMa yIJIOB 1
TpeyrojabHuKa"
51 OKpY>KHOCTb, XOPJbI M TUAMETP, X !
CBOICTBa
52 KacarenbHas K OKpyKHOCTH 1
53 OKpY>KHOCTb, BIIUCAHHAS B YIOJI 1
54 OKpy>KHOCTb, BIIUCAHHAS B YIOJI 1
55 [Tonstre o I'MT, npumeHneHue B 3aaqax 1




56 ITonstue o I'MT, npumeHeHue B 3aa4ax 1
buccekrpuca u cepeIuHHBIN

57 MIEPIEHIUKYIISIP KaK TEOMETPUYECKHE 1
MecTa TOUEK

53 OKpyKHOCTb, OTIMCAHHAsA OKOJIO |
TPEYroJbHUKA

59 OKpy>KHOCTb, OIIMCAHHAsl OKOJIO |
TPEYroJbHUKA

60 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1

61 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1

62 [Ipocreiimue 3a1auu Ha TOCTPOEHUE 1

63 [Ipocreiimue 3a1auu Ha IOCTPOECHUE 1
KonTponbhas padota no teme

64 "OKpy>XHOCTb U KpyT. 'eomeTprueckue 1
nocTpoeHus"
[ToBTOpenue u 0600IIeHNE 3HAHHI

65 OCHOBHBIX IIOHATHN U METOOB Kypca 7 1
KJ1acca

66 HToroBasi KOHTpoOJIbHAsA paboTa 1
[ToBTOpeHme U 06001IeHNE 3HAHUI

67 OCHOBHBIX IIOHATHUI U METOJIOB Kypca 7 1
KJjlacca
[ToBTOpeHMe U 006001IIeHNE 3HAHUI

68 OCHOBHBIX IIOHATHH U METOAOB Kypca 7 1
KJjlacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka B KonTtpoJbHbie IIpakTHyeckue
cero padoThI padoTsbI
| [TapannenorpamM, ero Npu3HaKku u |
CBOMCTBa
) [TapannenorpamM, ero Npu3HaKku u |
CBOMCTBa
3 [TapannenorpamMM, ero npu3HaKku u |
CBOMCTBa
YacTHble caydyau napauiesorpaMMoB
4 (MIpsAAMOYTOJILHUK, pOMO, KBaJIpar), UxX 1
IIPU3HAKU U CBOMCTBA
YacTtHble ciyyau napauieaorpaMMoB
5 (MpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTtHble ciyyau napauieaorpaMMoB
6 (MpsAMOYTOJILHUK, POMO, KBaIpaT), UX 1
IIPU3HAKU U CBOMCTBA
7 Tpaneuus 1
8 PaBHOOOKas 1 TpsIMOYTOJIbHAS TPAIELIUH 1
9 PaBHOOOKas 1 IpsAIMOYTOJIbHAS TPANeLIUU 1
10 MeTton yaABOEHHUS MEUAHBI 1
11 IleHTpanbHas CUMMETPUS 1
12 KonTponbhast pabota no teme | |

"YeTplpEXyroabHUKN"




Teopema daneca u Teopema o

13 IIPONOPLMOHAIIBHBIX OTPE3KAX !

14 CpenHsist TMHUS TPEyrojbHUKA 1

15 CpenHsist TMHUS TPEYrojbHUKA 1

16 Tpanenus, e€ cpenHss IUHUAA 1

17 Tpanenus, e€ cpenHss IUHAA 1

18 [IponopunoHanbHbIE OTPE3KU 1

19 IIponioprimoHanbHbIE OTPE3KU 1

20 LlenTp Macc B TpeyrojibHUKE 1

21 [Tono6HbIE TPEYTONBbHUKH 1

22 Tpu npusHaka noo0us TPEYTrOJIbLHUKOB 1

23 Tpu npusHaka noo0us TPEYTroJIbHUKOB 1

24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB 1

25 Tpu npuzHaka 1ogo6Hs TPEYroJbHUKOB 1

26 [TpumeHeHne NoA00MS IPU PELICHUN 1
MPaKTUYECKUX 3a/1a4

7 KonrtponbHas pabora no reme "Ilogo0HbIe 1
TPEYroJbHUKN"

)3 CBolicTBa 1II011a/1eM TEOMETPUUYECKUX |
buryp

79 @opMynbl ISl IIIOHIAJAN TPEYTOJIbHUKA, |
napajiejaorpamma

30 @opmMynbl ISl IUIOHIAJAN TPEYTOJIbHUKA, |
napasuiesiorpaMma

a1 DopmMynbl ISl IUIOHIAAN TPEYTOJIbHUKA, 1
napasuiesiorpaMma

32 DopMyIsl JUIsl IUIOLIAAN TPEYTOJIbHUKA, 1




napaJuieniorpaMmma

(DOpMyJIBI AJI TU1omaan TpeyroJjibHuKa,

33 1
napajuiesorpaMma
34 Brraucnenue miomianeit caoxHbIX GUryp 1
35 [Mnomamu duryp Ha KiIeryaroit Oymare 1
36 [Tnomaau moxoOHBIX Guryp 1
37 [Tnomaau monoOHBIX Guryp 1
38 3a7a4M ¢ IPaKTUYECKUM COJICpKaHUEM 1
39 3a7a4M ¢ MPaKTUYECKUM COJICpKaHUEM 1
40 Pemenue 3amau CUHOMOIJ_[LIO MeToja |
BCIIOMOTaTeNbHOM ITOMaAH
41 Kontposbhas padora mo teme "Iliomanp" 1
42 Teopema [Tudaropa u e€ npuMeHeHHE 1
43 Teopema [Iudaropa u e€ npumeHeHue 1
44 Teopema [Iudaropa u e€ npumeHeHue 1
45 Teopema [Iudaropa u e€ npumeHeHue 1
46 Teopema [Iudaropa u e€ npumeHeHue 1
Omnpenenenne TPUrOHOMETPUUECKUX
(GYHKLUI OCTPOTro yria npsMOYyroJbHOTO
47 TPEYroJIbHUKA, TPUTOHOMETPUYECKHE 1
COOTHOILEHUS B IPSIMOYTOJIbHOM
TpeyrojabHUKe
43 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
49 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE 1




TOXIACCTBO

KonTtponsnas pabora o Teme "Teopema

51 "
[Mudaropa u Havaga TPUrOHOMETPUU

5 BrnucanHble ¥ LIEHTpaIbHBIE YIVIBI, YIOJI
MEXy KacaTeJIbHOU U XOpAOU

53 BrnucanHuble ¥ LIEHTpaIbHBIE YIUIBI, YIOJI
MEXy KacaTeJIbHOW U XOpAOou

54 BnucanHuble 1 IEHTpaIbHBIE YIUIBI, YIOJI
MEXIy KacaTeJIbHOW U XOpAOoH

55 VYTIIbl MEXAY XOpAaMHU U CEKYLTUMU

56 VYTIIbl MEXAY XOpAaMHU U CEKYLTUMU
Bnucannele u onrcaHHbIe

57 YEeTBIPEXYTOJIbHUKY, UX IPU3HAKU U
CBOICTBa
BnucanHble u onrcaHHbIe

58 YETBIPEXYTOJIBHUKY, UX TPU3HAKU U
CBOMCTBA
BnucanHble 1 onMCaHHBIE

59 YETBIPEXYTOJIBHUKY, UX TPU3HAKU U
CBOMCTBA
ITpuMeHeHne CBOMCTB BIMCAHHBIX U

60 ONMCAHHBIX YETHIPEXYTOJBHUKOB IIPH
pELIEHUN TEOMETPUYECKUX 3a1a4
IIpuMeHeHne CBOMCTB BIMCAHHBIX U

61 OMMCAHHBIX YETHIPEXYTOJILHUKOB MTPH
pEeLIEHNN TEOMETPUYECKUX 3a1a4

2 BzaumHoe pacnionoxkeHue a1Byx

OKpPYKHOCTEH, 001111e KacaTeIbHbIe




63 Kacanue oxpyxnocteit 1
KonTtponpHas pabora o Teme "YTiisl B

64 OKPY’KHOCTHU. BricaHHbIe U OIIMCaHHBIE 1
YETBIPEXYTOJIbHUKH"
[ToBTOpEeHNE OCHOBHBIX MOHATHH U

65 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U

66 METO/I0B KypCOB 7 U 8 KJIacCOB, 1
000011IeH1E 3HAHUI

67 HroroBast KoHTpoIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHI U

68 METO/I0B KypCOB 7 U 8 KJIaCCOB, 1
000011IeH1E 3HAHUI
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabhubie | IlpakTnueckue
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| OrnpeneneHre TPUTOHOMETPUUECKUX | bubnnoreka [HOK
¢bynkuuit yrimos ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 ®opMyIibl TPUBEACHUS 1
3 T | bubmuorexa [JOK
COpEMa KOCHHYLOR https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 T 1 bu6mmoreka [IOK
SOpEMA KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 Teopewa ciriycos ! https://m.edsoo.ru/8al42e8a
Teopema cunycoB 1
Teopema cunycoB 1
Haxoxnenne mjimH CTOpOH U bubnuorexa [JOK
9 1
BEJIUYUH YIJI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 P 1 bubmuorexa [JOK
CIICHHE TPCYTOMRIHKOD https://m.edsoo.ru/8al42ac0
1 P 1 bu6mmorexa [IOK
CILSHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al42ac0
12 P | bubnmoreka [JOK
CHIEHHE TPEYTOABIHIOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
13 Pemenue TpeyroiabHUKOB 1

https://m.edsoo.ru/8al42ac0




[IpakTueckoe NpUMEHEHNE TEOPEM

bu6mmoreka [IOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonrponsHas pabora o reme bubmumorexa [IOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
bubmuoreka [JOK
17 [TonsiTHe 0 MpeoOpa3zoBaHUHU TTOAO0US hitps//m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 3JIEMEHTBI bubnunoreka [JOK
oTI0OHBIX pUTyp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTBI
oTI0OHBIX PUTyp
Teopema o npon3BeIeHUN OTPE3KOB
20 XO0pJ1, TEOpEMA O TPOU3BEACHUH bubnnoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o npon3BeIeHUN OTPE3KOB
)1 XOpZ, TEOpEMA O NPOU3BEICHUH bubnnoreka [JOK
OTPE3KOB CEKYIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTeJbHOM
Teopema o nmpon3BeeHUN OTPE3KOB
” XO0pA, TEOpEMA O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
” [IpumeHeHne TEOpEM B pELIEHUH bubnuoreka [IOK
reOMEeTPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumeHneHue TeopeM B pelIeHUH bubnuorexa [IOK

rCOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/8al443fc




IIpuMeHeHne TeopeM B peleHun

bu6mmoreka [IOK

25
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonrponsHas pabora o reme
26 "ITIpeoOpa3oBanue mogoousl. bubmumoreka [IOK
Mertpuueckre COOTHOUIEHUS B https://m.edsoo.ru/8a1447a8
OKpYy>XHOCTH"
OnpeneneHne BEKTOPOB.
27 q)I/IIS)I/I‘leCKI/Iﬁ u l“eOMIe)T UYECKUI bubmmorexa LIOK
P https://m.edsoo.ru/3a144960
CMBICJI BEKTOPOB
73 CrnosxeHue 1 BBIMUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHOXKEHHE BEKTOPa Ha YUCJIO https://m.edsoo.ru/8al44a8¢c
29 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXKEHHE BEKTOPA Ha YUCJIO https://m.edsoo.ru/8a144d52
30 CnoxxeHue ¥ BbIYUTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOPA HA YUCIIO
31 Pa3noxenune BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopannartsl BekTopa
P P https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEJICHUE BEKTOPOB,
33 ero I iMeHGII{)He JUTSt HaXO)I(I[eHI/II:I bubmmorexa [OK
P https://m.edsoo.ru/8a14539¢
JUIVH U YTJIOB
CxkansipHOe MpOU3BEICHUE BEKTOPOB,
34 ero I iMCHCII{)I/IC JUTSt HaXO)I(I[eHI/II:I bubmmorexa [IOK
p https://m.edsoo.ru/8a14550e
JUIVH U YTJIOB
35 Pemenue 3aga4 ¢ momoliipro bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenne 3amay ¢ mOMOIIBIO bu6mmoreka [IOK




BEKTOPOB

https://m.edsoo.ru/8al458c4

[IpuMeHeHne BEKTOPOB IS PELECHUs

37
3a1a4 GU3NKU
38 KonrponsHas pabora o reme bubnuoreka [IOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUYEK Ha
MIJIOCKOCTH
. bubnuorexa [JOK
40 ¥ paBHeHHe IpMOi https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsamMon
bubmuorexa [JOK
42 YPABHCHHUE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunarsl Touek nepeceyeHus bu6mmoreka [IOK
OKPYKHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT NPH PELIEHUN
44 reOMETPUYECKHUX 3a/1a4,
MPaKTUYECKUX 3a/1a4
Meroa koopAMHAT NpH PELICHUN
45 F€OMETPUYECKUX 3a/1ay,
MPaKTUYECKUX 3a/1a4
Meroa koopAMHAT NpH PELICHUN
46 r€OMETPUYECKUX 3aj1ay,
MPaKTHYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlexkapTOBBI KOOPJAMHATHI HA bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
TIJIOCKOCTH
43 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

BBIYHCIICHHUEC UX JJICMECHTOB

https://m.edsoo.ru/8al46fda




bubmuoreka [JOK

49 Hueno z. Jlnita OkpysKHOCTH https://m.edsoo.ru/8al1472¢8
bubmuorexa [JOK
>0 Hueno . Jlnnia OkpyKHOCTH https://m.edsogru/8a14714c
51 JUIHa 1yTU OKPYKHOCTHU
bubnmoreka [JOK
32 Panuannas mepa yria https://m.edsogru/8a14714c
53 [Tnomane kpyra, ceKkTopa, CerMeHTa bubmmorexa [TOK
https://m.edsoo.ru/8a147426
54 [Inomane kpyra, ceKTopa, CErMeHTa bubmmorexa LHOK
https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, ceKkTopa, CerMeHTa bubmmorexa [TOK
https://m.edsoo.ru/8a147750
56 TTousaTue o IBMKEHUH IUIOCKOCTH bubmmorexa LHOK
https://m.edsoo.ru/8al47c¢82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapaiensHbIN IEPEHOC, TOBOPOT bubmmorexa LOK
https://m.edsoo.ru/8al47f16
59 [TapannenbHbli IepeHoC, TOBOPOT
60 [TapannenbHbli IepeHoC, TOBOPOT
61 [Ipumenenue ABUKEHUN TTPU bubnuoreka [IOK
pelennn 3aaaq https://m.edsoo.ru/8a1480e2
KonTponbHas pabora no remam
62 "[IpaBHIIBHBIE MHOTOYTOJIbHUKH.
OxkpyXHOCTb. [[BH>KEeHUS TITIOCKOCTH"
63 [ToBTOpenue, 0600MIIEHNE, bu6mmoreka [IOK

cucrteMmaTtusanus 3Hanuil. Mamepenue

https://m.edsoo.ru/8a148524




reoOMCTPHUICCKUX BCIIMYHH.
TpeyroapHUKH

64

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HaHUH.
[TapannensHble U
MEePIECHANKYIISIPHBIE MPSIMbIE

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHME, 0000IIECHNE,
CUCTEMaTHU3aIMs 3HAHUH.
OKpy’>KHOCTb U KpYT.
I'eomeTpryeckue MoCTpOCHUS. YTJIbI
B OKPY>XKHOCTHU

66

[ToBTOpeHME, 0000IIECHNE,
crcTeMaTu3anus 3Hanui. BrmmcanHbie
Y OMHCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas KOHTPOJIbHAA pa60Ta

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06061IeHNE,
cHUCTEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yabTara
6 ['eomerpus
Pacrnio3HaBaTh M3y4eHHbBIE T€OMETPUYECKHE (DUTYPBI, OMPEACTATh HX
B3aMMHOE DACIOJIOKCHHE, HM300pakaTh TEOMETpUYECKHE (QUTYPBI,
6.1 BBITIOJIHATE YEPTEKU 1O YCIOBHIO 3a1auyd. V3MepsTh JTUHEHHBIE U
YIJIOBBIC BEJIMUMHBL. PemiaTh 3a7auu Ha BBIYMCICHHE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb rpyOyI0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B
6.2 peaIbHOM JKW3HH, pa3MepoB NPUPOJIHBIX O0BEKTOB. Pazmuuarh
pa3Mephl ITUX 0OBEKTOB I10 MOPSIKY BETHUYHUHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKUM 3a7a4am
[Tonmp30BaThbesl MpU3HAKaMU PAaBEHCTBA TPEYTOJLHUKOB, UCTIOIB30BATh
6.4 MPU3HAKH U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELICHUN
3aga4
e [IpoBomuTh  JIOTHYECKME  PAacCy)KIEHHMS C  HCIOJIb30BaHUEM
' TE€OMETPHUUECKUX TEOPEM
[Tonmp30BaTbes NpU3HAKaMHU paBeHCTBa MPSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEAMaHBl, MPOBEAEHHON K THIIOTEHY3€
MPSIMOYTOJIBPHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUIECKUX 32149
OmnpenensaTe MapajIeIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
67 o0pa3yeTr ¢ HUMHU cekymias. Onpenensrs mapajiebHOCTh MPSMBIX C
' MOMOIIIbI0 PABEHCTBA PACCTOSHUN OT TOUYEK OJHOM MPSIMOM JI0 TOYEK
JPYTroM MpsMOi
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOAWTh YHWCIOBbIE U OyKBEHHBIE

3HAYCHHA YIJIOB B TI'COMCTPHYCCKUX 3agadax C MCIIOJIb30BAHUEM




CYMMBI YIJIOB TPEYrOJIBHUKOB U MHOI'OYIOJIBHUKOB, CBOMCTB YIJIOB,
0o0pa30BaHHBIX IPU IEPECEYEHUU JIBYX MapajUleIbHBIX HPSAMBIX

CeKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXOK/JICHHUE YIII0B

BH&I[GTB IIOHATHEM TCOMETPHUICCKOI0O MECTa TOYCK. YMmeTh

6.10 OnpeAesnsiTh OUCCEKTPUCY yIjla U CEepeIUHHBIA MNEepHeHAUKYISIp K
OTPE3KY KaK T€OMETPUUECKHUE MECTa TOUEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTHU M Kpyra, XOpIbl H
6.11 JIMaMETpa OKPYKHOCTH, TIOJIb30BaTbCA MX CBOMCTBAMHU. YMETh
MIPUMEHSTH 3TU CBOWMCTBA MIPH PEIICHUU 33724
Bragets moOHSATHEM OINKMCAaHHOW OKOJIO TPEYroJIbHUKAa OKPYXHOCTH,
yMmeTb HaxoiuTh e€ meHtp. I[lomb3oBarbes (akTaMu O TOM, UTO
6.12 OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MIEPECEKAOTCS B OJTHOM TOYKE, M O
TOM, YTO CEPEIUHHBIC MEPINEHANKYISIPbl K CTOPOHAM TPEYrojbHUKa
MEPECEKAIOTCA B OJIHOM TOUKE
Brnaners moHsATHEM KacaTeNbHOM K OKPYXHOCTH, TOJIB30BaThCs
6.13 TEOpPEMOM O MEepHEeHAUKYISIPHOCTH  KacaTelbHOM M pajuyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [lons30BaTbcst MPOCTEHIIMMU TE€OMETPUUYECKMMU HEPABEHCTBAMH,
' MMOHUMATh UX TPAKTUYECKUNA CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPHUUYECKHE ITOCTPOCHUSI C MOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMHU TMPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4
6.2 [IpumeHsTh CBOWCTBA TOYKHM MEPECEUEHUS MeIHWaH TpPEyroJbHHUKA
‘ (ueHTpa Macc) B pelieHUu 3a1a4
63 Bnagers mnoHATHEeM cpeAaHEW IHMHUM TPEYrojbHUKAa M Tpaleluw,

IIPUMEHATh HX CBOWCTBA IIPU PEIICHUM T'E€OMETPUYECKHUX 3aj]ad.




ITons3oBatbest Teopemon Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX

OTpE3Kax, MIPUMEHATH UX IJIA PCIICHUSA IPAKTUYCCKUX 3aJa4

6.4

[IpumeHsATh NOpU3HAKK MOAOOUS  TPEYTOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4

6.5

[Tonb3oBatbes Teopemoit [ludaropa s pemeHns reoMeTpUuecKux U
npakTuueckux 3anad. CTpoUTh MAaTeMaTUYECKYyl0 MOJElb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITEIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

6.6

Biagers noOHATUSAMH CUHYCA, KOCHHYCa M TaHIE€HCAa OCTPOrO yrIjia
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3THUMH IMOHATHAMHU

JIA pCHICHUA IMPAKTUYCCKUX 3a/lav

6.7

Boruncnsate (pa3snu4HBIME CcrIOCOOaMU) TIUIOMIAAb TPEYrojJbHUKA U
IUTOIIA MHOTOYTONBHBIX (uryp (mMONb3ysch, I/A€ HEOOXOAUMO,
KaNbKyIITOpoM). [IpUMeHATh MONy4YeHHbIE YMEHHUS B MPAKTHUUYECKUX

3agadax

6.8

Bitagers MOHATUAMY BIIMCAHHOTO U LIEHTPAJIBHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOopAaMu (CEeKyIIMMHU) U
yrie MeXAy KacaTeJIbHOW U XOpJAOW NpU PEIICHUH I'€OMETPUYECKUX

3aaa4

6.9

BJ'I&I[CTI) IIOHATUEM OIIMCAaHHOI'O quI)IpéXYFOHLHI/IKa, INPUMCHATH

CBOMCTBA OIMCAaHHOTO IleT]’:»IpéXer.]'H:HI/II(El IIpU pCHICHUH 3aaa4

6.10

[IpuMeHATH 1ONy4YeHHBIE 3HAHMS HAa IPAKTUKE — CTPOMUTh
MaTeMaTHUYeCKUE MOJCIH I 3a1a4 PEAJbHOU JKU3HU U NIPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C NPUMEHEHHEM TMOoJo0us H

TPUTOHOMCTPHUU (HO.IIB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y'JBITOpOM)

9 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMHU OCTPBIX YIJIOB, HAXOAUTh C MX

MIOMOIIBIO PA3JIMYHBIC J3JICMCHTBHI MPAMOYI'OJIBHOI'O TPCYTOJIbHUKA




(«pemieHHEe  MPAMOYTOJBHBIX  TPEYroJbHUKOBY). Haxomute  (c

IIOMOIIBIO KaﬂbenHTopa) JJIMHBI U YIJIbI JJIA HETA0IUYHBIX 3HAYCHUH

6.2

[Tonb3oBarbes bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIECTBOM JJIi HAXOXJICHHS COOTHOIICHUMN

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMHA

6.3

Hcnonb30BaTh TeOpemMbl CHHYCOB M KOCHHYCOB JJIsi HaXOXKIECHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJbHUKA («pPELICHHE TPEYrOJbHUKOBY),

IMPUMEHATH UX ITPU PECIICHUH IT'COMETPHUICCKUX 3ada4

6.4

Bnagerp mnoHsTHSMH TIpeoOpa3oBaHUsS IMOAOOMS, COOTBETCTBEHHBIX
AMIEMEHTOB MOA00HBIX ¢uryp. Ilomp3oBaThes CBOWCTBaMU IMOAOOUS
MPOU3BOJILHBIX (UTYP, YMETh BBIYHMCIISITH UIMHBI U HAXOJAUTH YIIIbI Y
nooOHbIX (uryp. IlpuMeHsTh CBOICTBa TONOOMSI B MPAKTHYECKHX
3ama4ax. YMeTh TPHUBOJUTH MPUMEPHl MOAOOHBIX (uryp B

OKpY’KaloIlleM MUpe

6.5

[Monp30BaThcss TeopeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

6.6

Ilonp30BaTbcst  BEKTOpaMH, IIOHUMAaTb HUX T[EOMETPUYECKUH U
¢bu3n4yeckuif CMbICT, MPUMEHATh MX B PELICHUH I'€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHSATH CKalspHOE MPOU3BEAECHHUE BEKTOPOB

JJId HAaXOKACHWA NJIMH U YT'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IJNIOCKOCTHU, IPHUMCHATHL €ro B

PCHICHUU I'COMCTPUUICCKUX U ITPAKTHUICCKUX 3a/1av

6.8

Bragers NOHATUSMH — IPaBUIBHOIO  MHOTOYIOJIBHMKA,  JUJIMHBI
OKPYKHOCTH, [UIMHBI AYI'M OKPYKHOCTH M pPaJMaHHOW Mepsl yrIua,
YMETh BBIUMCIATH ILIOMAAbp Kpyra W ero vacted. IlIpumensarts

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxoauTe ocu MM LIEHTPB CUMMETPUU (PUTYD, TPUMEHSTH ABHKCHHS

IIJIOCKOCTH B HpOCTCﬁIHHX cirydadax

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHWS HAa TPAKTUKE — CTPOUTh
MaTeMaTUYECKUe MOJCNH ISl 3aJad pPeajbHOW >KU3HU W TPOBOJHUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TMPUMEHEHHEM TMOJI00Hus W

TPUTOHOMETPUYECKHX (YHKUUH (MOJIB3YsICh, TI/€ HEOO0XOAUMO,




KaJIBKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
Hauanensie nonsatus reomerpun. Touka, npsmas, OTpe3oK, Jiyd. Yroi. Buasl
6.1 yrioB. BeprukanpHble UM CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTroyrojpHuK. [TapamiensHoCTh U EPIEHIUKYIIPHOCTD IPSIMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETpHH.
' IIpumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
63 OCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYIS U JMHEHKU. TpeyrosbHUK.
' BeicoTa, Mennana, OMcceKkTpuca, X CBOMCTBA
64 PaBHOOepeHHBIII M PaBHOCTOPOHHMH  TpeyroipHUKH. HepaBeHCTBO
' TpPEyroJIbHUKA
6.5 CpoiicTBa M TMpH3HAKKM pPaBHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CaolicTBa 1 NPU3HAKU MAapAJUIENbHBIX NPAMbIX. CyMMa yIilOB TPEYTOJIbHUKA.
' Breminue yriel TpeyrojabHHAKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIUaHbl MIPSIMOYTOJbHOTO
67 TpEyroJibHUKA, TMPOBEIAEHHOM K rumoreHyse. IIpusHaku paBeHcTBa
' MIPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsAMOYTroJbHBIN TPEYrOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa o OoiblieM yrie u OoJyblield CTOpOHE
TpeyronbHuKa. [leprneHauKymnsap U HaKJIOHHAS
69 ['eomerpuueckoe Mecto TodeKk. buccekrpuca yrima H - CepeIWHHBIN
' MEPIEHIUKYIISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK
OKpy)XHOCTh M Kpyr, XOpJa MW JAuaMeTp, HUX CBOWCTBAa. B3aumuHoe
6.10 pacrojoKEeHUE OKpY)KHOCTH U mnpsmor. KacarenbHas u cexkymas K
OKPY>KHOCTH
611 OxpyKHOCTb, BIHMCaHHas B yroj. BrnmcaHHas M omnMcaHHas OKPYKHOCTH

TpPEeYrojJbHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomerpus

6.1 UYetpipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

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

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyroabHas
' Tpanenus

64 Meron yasoenuss meauansl. LlenTpanbHas cummerpus. Teopema daneca u
' TEOpeMa O MPOIOPLHUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.6 [Tonobue TtpeyronbHuKoB, KoddduiueHt mnomodbus. IlpusHaku nmogodus
' TpeyroisHUKOB. [IprMeHeHre mojo0us Py peleHNH TPAKTUIECKUX 3a/1a4

67 @opmynbl A1 IUIOIIAAM  TPEyrojbHHMKA, Mapajuiejorpamma, pomba u
' Tpaneuuu

63 CpoiicTBa muomanel reomerpuyeckux ¢uryp. OTHOIIEHHE IIIOMAAEH
' oJI00HBIX pUryp

6.9 Beruucnenue miomanei TpeyroJlbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' IIPaKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJbHOTO TpPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO. | pUTOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.12 Brnucannbple M LEHTpaslbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpHOW.
' VYTiIbl MEXAY XOpIaMHU U CEKYIIUMU

6.13 BrucanHble U ONIMCAHHBIE YETBIPEX YT OJIbHUKH

6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxkHOcTed. KacaHwe OKpyXKHOCTEH.

OOm1re KacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6 I'eomerpus
61 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOAecTBO. DOPMYIIbI IPUBEIECHUS
Pemenne tpeyronbHUKOB. Teopema KOCHHYCOB M TeopeMma CUHYCOB. PemieHue
6.2 IPAaKTUYECKUX 3aJjad C MHCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHUHYCOB
6.3 [IpeoOpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema 0 MpOU3BEJCHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEAECHUU OTPE3KOB
' CEeKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  mnmmHa  (MO&ynb)  BEKTOpA,  COHAIIPABICHHBIE  BEKTOPHI,
6.5 IIPOTUBOINOJIOKHO HANpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONepalMy HaJl BeKTopamMu. Pa3noxxeHue BekTopa o JByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOe MPOM3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XIECHU JUIMH U YIIIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUECHNE OKPY)KHOCTEW U MPSIMBIX. MeToA KOOpAUHAT U €ro
IPUMEHEHNE
6.8 IIpaBUIBEHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIUUCICHUE JUIMH IyT
' OKPY’KHOCTEN
6.10 [Imomane kpyra, ceKTOpa, CErMeHTa

6.11

JIBuKeHHsI TUJIOCKOCTH W BHYTPEHHHE CHMMETpPUU (uryp (3reMeHTapHbIe

npencrasienus). [lapamiensaelii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOT0
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepaluy HaJ MHOXECTBAMU, YMEHHUE OIEPUPOBATH MOHSATUSIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, MPUMEHSTh UX TPU PEIICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpadudeckoe MpeCTaBICHHEe MHOXKECTB
JUISL ONTUCAHMS pealbHBIX MPOILIECCOB U SIBJICHHM, MPU PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH MNPUMCEPBI U KOHTPIPUMEPHBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHITHSMHU: HaTypallbHOE YHCIIO, TMPOCTOE U
COCTaBHOE YHCIIO, JEJIUMOCTb HATYPaJbHBIX YHCEN, HPHU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIb YHCIIa, OOBIKHOBEHHAsl JpOObh U
JecsTHYHas OpoOb, CTaHJAPTHBIN BUJ YKCIa, PAIMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE 4YHUCJIO, apU(METHYECKH KBaJpaTHBIH KOPEHb;
YMEHUE BBINONHATH JEHCTBUS C  YUCIaMH, CpPaBHUBATb U
YIOPSIOYMBATh YWCJIA, MPEACTABIATh YHCIA HAa KOOPJIWHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JellaTb MPUKHUIKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATUSAMHU: CTEMEHb C LEJIbIM IOKa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIA KOpEHb, MHOTOYJIEH, ajlreOpanydeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTeleHU
OoybIlle €IWHUIBI;, YMEHHE BBIIOJMHATH pacdy€Tel 1Mo (opmynam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPQKEHUI C KOPHSAMHM, Pa3IOKEHHE MHOTIOYJIEHa Ha MHOXHUTEIH, B
TOM YHCIIE C HCIIOJIB30BaHUEM (OpPMYN pa3HOCTH KBaJIpaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEIHbIE M KBAJpaTHbIE YpaBHEHWS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUN 3a]a4 U3 APYIUX MPEAMETOB
U TMPAKTUYECKUX 3a7a4y; YMEHUE HCIIOJIb30BaTh KOOPJAWHATHYIO
IpSMYI0O M KOOPJAMHATHYIO IJIOCKOCTh JUISl M300pa)KeHHs peleHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIHS, TpaduK QyHKIHH, HYIHT
byHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHWsi, YOBIBaHUS, HAWOOJbIIEE W HAWUMCHbBICES 3HAYCHUS
GbyHKINY; yMEHHUE OIIEPHPOBATH TIOHSTUSIMH: npsiMast
MIPONOPIIMOHAIHOCTD, JUHEHHAs (DYHKIMSA, KBaapaTudHas (yHKIHS,
oOpaTHasi TPOMOPLUOHAIBHOCTh, Mapaboia, TruIepoosia; yMeHue
CTpouTh Tpaduku QYHKIIUH, UCTIOTB30BATh TPAGUKH [Tl ONIPEICTICHHS
CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, I PEIICHUs 3a7ad U3 JAPYTUX
V4eOHBIX TIPEIMETOB W PEATbHOW JKWU3HHW, YMCHHE BBIPAXKATh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUYMHAMU

YMenmne ONneprupoBaTh IIOHATUAMU: IIOCJIIEAOBATCIBbHOCTD,
apupmeTHyeckass M TeOMeTpUYecKas  IPOrpeccuu;  yMeHHue
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHOM KU3HHU

YMeHne pemath 3aJaud pa3HbIX TUIOB (B TOM YHCJI€ HA TPOICHTHI,
IO W 4YacTH, JBUXKEHHE, pPadoTy, ILIEHy TOBapOB U CTOMMOCTH
TOKYTIOK W yCIIyT, HAJIOTH, 3a/1a4¥ U3 00JIACTU YIPABJICHHS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl IO YCIOBHIO 3aJay,
WCCIIeIOBATh MOJIYYEHHOE PEIlIeHUE U OIEHUBAThH MPaBIONOA00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyrOJbHHK, TPEYrOJIbHUK, paBHOOEIPEHHbIN
U DPABHOCTOPOHHUHI TPEYrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeaunaHa, OMCCEKTpHca U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJbHUK,




napajjienorpaMM, pomMO, TNPSMOYTOJbHHUK, KBaapaT, Tpareuus;
OKPY>KHOCTb, KpPYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH
¢burypamu; ymMeHue pemarhb 3alaud, B TOM YHCJIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHUX BEJIMYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp 1 (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (UTyp, pPaBEHCTBO
TPEYrOJIbBHUKOB; MapajuIeJIbHOCTh M NEPIEHIUKYIAPHOCTh NPAMBIX,
yroin MeXAy IpsMbIMH, IIEPIECHAUKYISAP, HAKIOHHAS, IIPOEKIMS,
nojxobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M TNPAMOW; YMEHHE pACIIO3HABaTb PABEHCTBO, CUMMETPHUIO
nojxobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroj
(BeqiMuMHA yrjla, CHHYC U KOCHUHYC yIJla TPEYrojbHUKA), IJIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKaroIeM
MHUpE; YMEHHUE MPUMEHATh (GOpPMYJbl IEpUMETpa M IUIOIIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IJIOIIagU Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuleNienune/1a; YMEHHE NPUMEHSATh NpPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJBHUKA,
teopemy Iludaropa, TpUrOHOMETpPUUECKHE COOTHOLICHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmeHue u3zo0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPHl OT PYKH, C IOMOUIBI0 YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue OIICpHUPOBATH INOHATHUAMUN: MpAMOYTOJIbHaA cucrema
KOOpAWHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMmMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC ITPONU3BCACHUC BEKTOPOB;,
YMCHHUEC HCIOJB30BATH BCKTOPBI M KOOPAWHATHI JIA HNPCACTABJICHUS
JaHHBIX W PCHICHHA 3a/la4, B TOM UYHUCIC U3 [OPYIrux y‘-Ie6HBIX

MPEIMETOB U pEATbHOMN )KU3HU

14

YMeHue oOmnepupoBaTh MOHATUSIMH: CTOJIOMKOBBIE M KpPYrOBBIE
IUarpaMMbl, TaOJMIBI, CpeaHee apuMeTHUYecKoe, MeauaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYCHHUsS, pa3Max YMCIOBOro Habopa;

YMEHHME  M3BIEKaTh, HHTEPHPETUPOBATH U  NPeoOpPa3OBLIBATH




uHpOpMaIMIO, TPEICTABICHHYI0 B TaOMuIlaX M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapPAKTEPUCTUKU PEAIBbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaThb H3MEHYMBBIE BEIMYMHBI B

OKpY’KaroIllleM MUupe

15

YMeHHne omnepupoBaTh MOHIATHAMH: CIYYalHBIA OMBIT (CIydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HCXON)
CIIy4aiflHOTO OIbITa, CIIydailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B OMNBITax C
PaBHOBO3MOXKHBIMH DJIEMEHTapHBIMH COOBITHSIMH; YMEHHE pEelIaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSATHOCTH PEaTbHBIX
COOBITUH W SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpY)XAlOIIeM MHPE U B IKHU3HH,
3HAKOMCTBO C IIOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHne BBHIOMpATh MOIXOAAIIMA W3YYEHHBIH METOHA I peIICHUs
3aa4d, MPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
[IpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucina ¥ BEIUUCIIEHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEbIX YUCell

- OOBbIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOIEHTHI, OECKOHEUHBIE
' nepuondeckue Apoou

13 Panmonanbhple  yucna. ApupMeTHYECKHE ONepaldd C  PalUOHAIbHBIMU
' quclIaMu

14 JlelicTBuTenbHbIE 4Kcaa. ApupMETHYECKHE OIepaluu ¢ JeHCTBUTENbHBIMU
' quclIaMu

s [TpubnmxEHHbIE BBHIYMCICHUS, NpPaBWIA OKPYTJCHHS, MPUKHIKA W OIEHKa
. pe3yJibTaTa BhIYMCICHUN

2 Anrebpanyeckue BbIpaXeHUs

2.1 BykBeHHbBIE BBIpaKEHHS (BBIPAXKEHUS C IEPEMEHHBIMHU)

55 Crenenp ¢ nenbiM nokazareneM. CTENEHb € pallMOHAJIbHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTeneHn

23 MHorousneHsl

24 Anrebpanyeckas 1po0b

5 s ApudpmeTnueckuii KOpPEHb HaTypajIbHON CTEIIECHU. [HevicTBus c
' apu(MeTHYeCKUMHU KOPHIMU HAaTypaJIbHOM CTETIEHU

3 VYpaBHEHMSI U HEPABEHCTBA

- Llensie u 1apoOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUN

35 Llenbie u ApoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBBIX 3a7a4

4 YucaoBbIe TOCIEN0BATEILHOCTH

4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHus OCIEA0BATEILHOCTEH

4.2 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOKHBIX




MPOIICHTOB

5 OyHKIUU
OyHKIUA, cnocoObl 3amanus  QyHKuu. ['paduk  pynkmuu. OO6nacTh
OTIpeJIeJIeHUs] U MHOKECTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMBbl U
MuUHUMYMBbl (QyHKiuu. HanGomnbinee m HaumMmeHblllee 3HaueHUE (YHKIMU Ha
IIPOMEKYTKE
6 Koopaunatel Ha npsiMoil ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOIMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKrux BEITUYHH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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