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COJEPXAHUE OBYUYEHUA
7 KUIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jy4d. Yo Buasl
yrioB. BeprtukaneHble U CMexHbIe Yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U NEPIEHANKYISIPHOCTD MPAMBIX.

Cummetrpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpuu. [Ipumepsr
CUMMETPHUHU B OKPYKAIOLIEM MUPE.

OCHOBHbBIE TIOCTPOEHHSI C MOMOILIBIO LUPKYJIS U JIMHEHKU. TpeyronbHUK.
BricoTa, Meinana, GuccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M  PAaBHOCTOPOHHUN  TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpolicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojibHUKa. llpu3Haku
paBEHCTBA TPEYTrOJIbHUKOB.

CBoIICTBa ¥ IPU3HAKU NapaJIEIbHBIX IpsAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
Bremnue yriel TpeyrojibHUKA.

[IpsiMOyrofibHBIA  TpeyroabHUK. (CBONWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, TPOBEIEHHOM K TUIIOTEeHY3€. [IpU3Hakyu paBeHCTBA IPSMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpAMOYTONIbHBIN TPEYTOJIBHUK C YIioM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM YIJIe U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[lepieHAUKYJISp U HAKIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CepeaUHHBIN
NEPNEHINKYJIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOUEK.

OKpy>XHOCTh W Kpyr, XOpJla U JuUaMmMeTp, HUX CBOHCTBa. B3anmHoe
PaCIIONIOKEHUE OKPYKHOCTU M NpsiMor. KacarenbHast U cexymias K OKPY>KHOCTH.
OKpyX HOCTb, BHOHMCaHHass B yroj. BnucaHHas W onucaHHAas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

YereipéxyronpHuku. llapannenorpamm, ero npusHaku U cBoucTBa. YacTHble
cllydau MapajuiesiorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBaapar), MX MPU3HAKU H
corictBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOWCTBA M TMPHU3HAKHU.
[IpsiMoyroJibHAs Tpamneius.

Meron ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema Daneca u
TEOpeEMa O MPOMOPIUUOHATIBHBIX OTPE3KaX.

Cpennue TUHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp macc TpeyrojabHuKa.

[logobue TpeyrodbHUKOB, Kod(pduuueHt mnomodus. Ilpusznaku mnomoOus
TPEyroabHUKOB. [IpuMeHeHue noao0ust mpu pelieHuy MPaKTUYECKUX 3a1ad.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. Dopmynbl Ui IUIOMIAAN
TpeyrojbHHUKa, MapajieiorpaMMa, pomba u tpanenuu. OTHOIIEHHE IUIoLaaen
oA00HBIX QUTYP.

Brluncnenne miomaaeld TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1au.

CHHyC, KOCHMHYC, TaHT€HC OCTPOro yrila MNPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYECKHE (YHKIIMH
yrioB B 30, 45 n 60°.

BrniucanHble 1 IEHTPAJIbHBIE YTJIbI, YTOJI MEXKIY KaCATEIbHOM U XOPIOU. Y TJIbI
MEXIy XOpJaMU U CEKylIIMMHU. BriMcaHHble M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnionoxenue AByX OkpykHocTeil. Kacanue oxpyxkuocteil. OOuue
KacaTeNbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOKAeCTBO. DOPMYIIBI IPUBEACHUS.

Pemrenne TpeyrosbHUKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. Penienne
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHUHYCOB.

[IpeoGpazoBanue noaooust. [logod6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOM.

Bekrop, mnumHa  (MOJyJNb)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
ITPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€paluMy HaJ BeKropaMu. PasnoxxeHue BekTOopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEINECHUE
BEKTOPOB, IPUMEHEHNE 11 HAXO0KIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIUHATHI HA IIJIOCKOCTHU. Y PABHEHUS IPSIMOU U OKPY>KHOCTH B
KOOpJMHATaX, MEPECECYEHNE OKPYKHOCTENM M IpAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. [[JIMHA OKPY)KHOCTU. ['paycHas U paguaHHas
Mepa yTIJia, BBIUMCIEHHE JJIMH Iyr OKpyxkHocreu. [lmomanes kpyra, cekropa,
CErMEHTA.

JIBMKEHUsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU Guryp (deMeHTapHbIe
npezactasienus). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl  y4eOHOro Kypca
«l'eomeTpus» XapaKTEepU3yOTCS:

1) naTpuoTHYECKOEe BOCIMTAHHUE:

IIPOSIBJICHUEM HHTEpPEca K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaT€MaTHKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHUUCKHX
MAaTEMAaTUKOB U POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKax M NPUKIATHBIX cepax;

2) rpaxJIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMpPEJACTaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXKICHHUIO dTHUECKUX TIPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM IPUMEHEHUEM JOCTHMKCHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPaJIbHO-3TUYECKUX [IPUHLUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEHICHUM NPAKTUYECKUX 3a]ad
MAaT€MaTH4YEeCKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTE€MaTUYECKOIO
o0pa30oBaHUsg Ha MPOTSHKEHUM BCEW JKWM3HM IS YCHENMHON MpodeccruoHaIbHOM
JEATeIbHOCTY W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHJIUBUIYTBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeT4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajladu, pEHICHUM, pacCyX IACHUU, YMEHHIO BHUICTh
MAaTEMaTHYECKUE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpPUEHTAllUEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MIPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJIBI U
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HAyKH Kak cdepbl 4eloBeuecKoi
JEATENBHOCTH, 3TAallOB €€ Pa3BUTHS UM 3HAYUMOCTH JUISl PA3BUTHUS LUBUJIMA3ALINM,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTUYE€CKOW KYJIbTYpPOM KaK CpPEICTBOM
[IO3HAHUS MHPA, OBJIAJCHHUEM IMPOCTEHMIIMMHM HABBIKAMHU HCCIIEA0BATEIbCKOU
JIEATEbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIATONOIYYHSI:

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTH4YECKHUE 3HAHHUA B MHTEPECAX CBOErO
3I0pOBbsl,  BEJIEHUS  3J0pOBOro obOpa3a KW3HM  (310POBOE  IUTAHUE,
cOAIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, pEryjispHas Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TIPU3HAHUEM CBOETO ITpaBa
Ha OHIMOKY U TaKOTO e MpaBa JAPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMAaTUYEeCKUX 3HAHUM JJIsl pelIeHus 3a/1a4 B
00JaCTH COXPAaHHOCTH OKPYKalOLIEH Cpe/ibl, MIIaHUPOBAHUS ITOCTYINKOB U OLEHKH
UX BO3MOXKHBIX MOCIEACTBHUM AJIsi OKPY’KAIOLIEH Cpe/bl, OCO3HAHUEM II100aIbHOTO
XapakTepa 3KOJOTHUYECKUX IPOoOJieM U MyTel X peleHus;

8) aganTanus K U3MEHSIIOIIMMCH YCJOBHAM COUMAJIBLHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA Yy APYIHX Jtojed, NMpuoOpeTarb B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHW, B TOM YHUCIE
(bopMyIMpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPHUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEMH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATh
IPUHUMAEMBbIE PELICHHUS U JACUCTBUSA, (POPMYIMpPOBATH M OLEHUBATH PUCKH U
NOCIEeACTBUS, (HOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHBIC Y4eOHbIC 1eHCTBUSA

ba3oBble jJJornueckue aeMicTBus:

e BBISBISITh M XapPaKTEPU30BATh CYIICCTBECHHBIC MPU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSITHUH, OTHOIICHUNW MEXIY MOHATUAMH, (HOPMYJIHPOBATH
ONpPENECICHNUS]  TOHSATUM, yCTAHABIMBATHh  CYIIECTBEHHBIA  MPU3HAK
KJacCH(UKAIIMA, OCHOBAHUSA JUIi OOOOIICHUS W CpPAaBHCHHS, KPUTCPUHU
MIPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (opMyIuUpoBaTH U  NPEoOpPA3OBBIBATH  CYXKICHUSA:
yTBEpAUTEIbHbIE W OTpUIATENbHbIC, €AUHUYHBIC, YaCTHbIE M O0IIue,
YCJIOBHBIE;



BBISIBJISIT ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH JUIs BBISBIICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUMIA;
JeNaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIOUEHUI 110 aHAJIOT U H;

pa30uparh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUHN (IIpSAMBIE U OT
IPOTHUBHOIO), TPOBOJUTH CAMOCTOSTEIBHO HECIOXHBIE J0Ka3aTeIbCTBa
MaTeMaTUYeCKuX (aKToB, BBICTPAWBaTh apryMEHTAllMI0, MPUBOJUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CIoco0 peleHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAapMAHTOB pEIICHUs, BHIOMpPATh HauboJee MOAXOMAUIMM C yd&ToMm
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNA WHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NpodIIeMy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (HOpMHpOBAThH
TUINO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMI0, MHEHHE;

OPOBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHYy HECJIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOATENHEHO (POPMYIHPOBATH O0OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
POBENEHHOTO HAOJIOIECHUSI, HUCCIIEIOBAaHUs, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHMI;

IPOTrHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOIECCa, a TAaKXKE BBIJBUIaTh
IPEINONI0KEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMM, JTAHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHS 3a/1a4H,

BEIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3MPOBATH W HWHTEPIPETHPOBATH
uHGOPMAITIIO PA3TMIHBIX BUIOB B (OPM MIPEICTABIICHHUS,

BbIOMpaTh (GopMy TMpeACTaBiICHUS HHPOPMAIMA € HWIUTFOCTPUPOBATH
pemacMbie 3a7a4d  CXeMaMH, JIuarpaMMaMHi, HWHOW Tpadukod © uX
KOMOWHAIIMSIMHU;

OIICHUBATh HAA&KHOCTh HMHPOPMAIMHA IO KPUTEPHUSAM, MPEIITOKCHHBIM
YUHUTENIEM WIH CPOPMYITHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATD U q)OpMyJ'II/IPOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBUSIMU
" neiIsIMu O6I]_[€HI/IH, SICHO, TOYHO, I'PaAMOTHO BbIPpaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS MO XOIy pEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B X0JIe 0OCYKJIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 0OCYXK/1aeMON TEMBI,
npo0IeMBl, pelraeMol 3a/auu, BBICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TTOWCK
pEIICHMS, COTIOCTABIIATH CBOH CY>KJICHHS C CYKJICHHUSIMU JPYTUX YYaCTHUKOB
nuanora, OOHapy>KUBaTh Pa3IMyUMe U CXOJCTBO MO3UIUM, B KOPPEKTHOU
dbopme popmynupoBaTh pa3HOTIACHUS, CBOU BO3PAKCHHS;

IPEICTaBIATh PE3YIbTAThl PEIICHUS 3a/1a4U, IKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IIPOEKTa, CAMOCTOSTEIHFHO BRIOMPATh (POPMAT BBICTYIUICHHS ¢ YIETOM 3a7a4
IIPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBU Ty JIbHOU
paboThHI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYCCKUX 3a71aY;

OPUHUMATh 1€JIb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0
COBMECTHOW pabOThI, pachnpencisaTh BHIbI pPabOT, JOTOBApUBATHCA,
00CyKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIO/EH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHHS, O0OMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M JPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJWHHPOBAThH CBOW JICHCTBHS C JPYTUMHU WICHAMH KOMAaH/IbI,
OIICHWBATh KAadeCTBO CBOETO BKJaJa B OOIMUNA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

PeryisiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOATENILHO COCTaBJAThH IJIaH, aIrOPUTM pelIeHUs 3a1adyu (WM ero
4acTh), BBIOMpaTh CHOCOO peleHUs ¢ y4€TOM HMEIOIIMXCA PECypCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBAThH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAIIHIH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIAJ€Th CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJICHHBIX OIMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA JICITEIBHOCTH MOCTABICHHOM LIEIH U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKCHUSI WM HEIOCTHKECHUS 1ETH,
HAXOJUTh OMKOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 KJjacce OOyYarOMIMICS MOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh W3y4Y€HHBIE TIE€OMETPUYECKHE (UTYpBI, ONPEENIsITh HUX
B3aMMHOE pPAacCHOJIOKEHHE, H300pakaTb TIE€OMETPUYECKHE (PUIypbl, BBIIOIHATH
YEpTEKHU 110 YCIOBHIO 33/1auu. MI3MepsATh TMHENHBIE U YTII0BbIE BEIMUMHBI. Pemarth
3a/1a4M Ha BBIYHMCIICHUE JJIMH OTPE3KOB U BEJIMYKH YIJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYUH MPEIMETOB B
pealbHOW >KM3HHU, pPa3MEpPOB MPHUPOAHBIX OOBEKTOB. Pa3nuuarh pazMepsl 3THX
OOBEKTOB 110 NOPSAAKY BETUYHHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MTPH PELICHUU 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKIECHUS C HCIIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBL, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELIEHNUH F€OMETPUYECKUX 3a]a4.

OnpenensaTe NapauieabHOCTh NPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
c HUMHU cekyuas. Onpenensars napauieIbHOCTh MPSAMBIX C MTOMOILBIO PAaBEHCTBA
PACCTOAHUM OT TOYEK OJHOU MPSAMOM JO TOYEK APYTOM MPSIMOM.

Pemate 3aaun Ha Ki1eT4yaToi Oymare.

[TpoBOIUTE BBIYMCIEHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHHUS YTJIOB
B F€OMETPUYECKUX 3a7adax C MCIOJIb30BAHMEM CYMMBI YTJIOB TPEYTOJBHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPU TMEPECECUCHUH JBYX
napajuieNIbHbIX MPSMBIX CEKyIlel. Pelarh npakTuyecKue 3a/laud Ha HaXOXKICHUE
YTJIOB.

Bianerp NOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEAECIATH
OHMCCEKTPUCY yIJla U CEpEAUHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK FT€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIUpPOBATh OIMPEAECIEHUS OKPYKHOCTH W Kpyra, XOpJbl U JUaMETpa
OKPY’KHOCTH, TIOJIb30BATHCS UX CBOMCTBAMH. Y METh IIPUMEHSTh 3TH CBOMCTBA IIPU
penieHnn 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETb
HaxoauTh €€ 1eHtp. [lomp3oBaThcs (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
NEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

Bianers moHATHEM KacaTebHOW K OKPY’KHOCTH, IOJIB30BaThCS TEOPEMOU O
NEPHEHIUKYJISIPHOCTHA KacaTeIbHOU U paguyca, IpOBEAEHHOTO K TOUKE KaCaHHsI.



[lonp30BaThCs MPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, ITOHUMATD
UX IPAKTUYECKAN CMBICIL.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOCHUS C TOMOILBIO LIUPKYJIS U
JINHEWKH.

K xonmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CJIICIYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBath OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPHU PELICHUU T€OMETPUYECKUX 3a4ad.

[IpumeHsATh CBOMCTBAa TOYKHM IMEPECEUCHMs] MEIWaH TPeyrojibHUKa (LEeHTpa
Macc) B pEIICHUH 3a/1a4.

BnageTs noHsATHEM CpEeaHEN TMHUU TPEYTOIbHUKA U TPAIIELIMH, IPUMEHSITh UX
CBOWCTBA IIPU PELIEHUHU reoMeTprudecKuX 3anad. [lons3oBaTecs Teopemon Paneca
U TEOPEMOM O NPONOPLHOHAIBHBIX OTpE3Kax, IMPUMEHATh UX Ul pEUICHUs
MPAKTUYECKUX 3a/1a4.

[TpuMeHATh NPU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH IT'€OMETPUYECKUX
3a/1ad4.

[Tonp3oBatbess Teopemoit [ludaropa ans pemeHUs TEOMETPUUYECKUX U
MpaKTHYECKUX 3a1a4. CTpPOUTh MATEMATUYECKYIO MOJIENb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEJILHO JAENAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUITHBI.

Brmamerp mNOHATHMAMM CHHYCA, KOCHMHYCA M TaHI€HCAa OCTpPOro yria
IIPSAMOYTOJIBHOIO TpeyroiabHuKa. [101630BaThCs ITUMM MOHATUAMU I PEIICHUS
IIPAKTUYECKUX 3a/]a4.

Boeruncnsars (pa3audHbIMU cIOcO0aMM) TUJIOIMIAIb TPEYTOJIbLHUKA U TIIOIIAAN
MHOTOYTOJIBHBIX ~ (QuUryp (mosib3ysich, TI€ HEOOXOOUMO, KAJIbKYJIATOPOM).
[TpuMeHATH MOJIyYeHHbIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

Brnagets NOHATHSAMU BIHMCAaHHOIO W LEHTPAJIBHOIO YIJa, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTiaX, yrjlax MeXay XopAaMH (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM M XOPAOU MpH PEIICHUH T€OMETPUYECKUX 3aa4.

Brnagets NOHATHEM ONMCAHHOIO YETHIPEXYIOJIbHUKA, MPUMEHATH CBOWCTBA
OIMCAHHOT'O YETHIPEXYTOJIbHUKA IPY PELICHUN 3a4a4.

[IpumMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTHKE — CTPOUTh MAaTeMaTH4ECKUE
MOZENH ISl 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpUMEHEHUEM TOA00US W TPUTOHOMETpUM (MONB3YSACh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kiacce oOydaroIIMNCA TMOJNYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

3HaThb TPUTOHOMETPUUYECKHE (YHKIMM OCTPBIX YIJOB, HAXOIUTh C UX
MOMOILBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOTO TPEYroibHUKA («peueHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI JI1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonp30Batkest (hopMynamMu NMPUBEAECHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXXJIEHHUSI COOTHOIICHHM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB ISl HAXO0XKJICHUS Pa3Iu4YHbIX
JJIIEMEHTOB TPEYTOJbHUKA ((PELIEHWE TPEYTOJIbHUKOBY»), IMPUMEHATh HX IPHU
pELICHUH T€OMETPUYECKUX 3a1au.

BnageTs noHsATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI M HAaXOAWUThb YIJbl y NMOM0OHBIX ¢(uryp. Ilpumensars
CBOMCTBa MOA00MS B MPaKTUUYECKUX 3a7adax. YMETb MPHUBOJUTH MPUMEPHI
10JIOOHBIX (PUTYP B OKPY’KaIOIIEM MUPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BENIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHUMATh MX TC€OMETPUUYECKUN U (PU3UUECKHMA
CMBICJ, MPUMEHSITh HMX B PEIICHUH T'€OMETPUUYECKUX M (PU3NYECKUX 3a]ad.
[TpuMeHsTh CKaIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS IJTUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJAUHAT HA IUIOCKOCTH, PUMEHSTH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3a7ad.

Bragete NOHATHSAMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JIMHBI OKPY’KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH M PaJWaHHON MEphl yria, YMETh BBIYUCIIATH ILIOMIAIb
Kpyra u ero yacteil. [[puMeHsITh MoJyYeHHbIE YMEHUS B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETpUHM (UTYp, HPUMEHSTh JBHKECHHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasix.

[TpumMeHATh NOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIENIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJIUTH COOTBETCTBYIOINE BBIYMCIICHUS
C NPUMEHEHHEM MOoJ00UsI MU TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YACh, TJIe
HEO0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeM
NPorpamMmbIl

[Ipocreiinne reoMmerpuueckue GUrypsl
U ux cBoiicTBa. 3mMepenue
reOMETPUYECKUX BEITUUUH

TpeyrosbHUKN

[TapannenbHblie NpsiMbIE, CyMMa yTJIOB
TpeyroJbHUKa

OkpyXHOCTb " KpyT. ['eomeTprueckue
ITOCTPOEHUS

[ToBTOpeHue, 06001IeHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoauuyecTBo yacoB

Bcero

14

22

14

14

68

KonTpoJbHbie
padoThI

IIpakTHyeckue
padoThI

JuaexkTpoHHbIe (LU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypcChl

https://m.edsoo.ru/SCDUTTDXL

https://m.edsoo.ru/LUWH113V3

https://m.edsoo.ru/C3QIURDVS

https://m.edsoo.ru/ZCZQS49CU

https://m.edsoo.ru/RJJ3LV3V2




8 KUIACC

Ne i/

HaumeHoBaHue pa3iejioB U TeM
NPOrpamMMbl

YeThIpEXyroIbHUKN

Teopema daneca u Teopema o
IIPONOPLUUOHAIBHBIX OTPE3Kax,
110/100HBIE TPEYTOJIBHUKH

IInomane. Haxoxnenue miomanei
TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX
¢uryp. Ilnomanu nogo6HbIX GUryp
Teopema IIudaropa u Hauana
TPUTOHOMETPHUHU

Vbl B OKpyKHOCTU. Bricannsie u
OIHMCAaHHBIE YETHIPEXYTOIbHUKH.
Kacarensnsie k okpyxHOcTH. Kacanue
OKPY X HOCTEH

[ToBTOpeHMEe, 06001IeHNE 3HAHUT

OBILEE KOJIMYECTBO YACOB 110
[NPOTPAMME

KoaudecTBO 9acoB

Bcero

12

15

14

10

13

68

KounTposbHbIe
padoThI

IpakTn4yeckue
padoThI

DJIeKTpOoHHbIe (LM (poBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

https://m.edsoo.ru/ZLR3S5406D

https://m.eds00.ru/F8O5Z09Y 8

https://m.edso00.ru/QLJ1QDOEP

https://m.edsoo.ru/4ZHRPYMEW

https://m.edsoo.ru/J2JOK38GT

https://m.edsoo.ru/LX0AVOG6P




9 KUIACC

Ne i/

HaumeHoBaHue pa3/ieioB U TeM
NPorpamMMmsl

Tpuronomerpus. Teopembl KOCHHYCOB
U CUHYCOB. Pemienne TpeyroapHUKOB

[Ipeo6paszoBanue mogoowus.
MeTtpuueckue COOTHOIICHHUS B
OKPYKHOCTH

Bekrtopsl
JlexapToBBI KOOPAMHATHI HA MJIOCKOCTH

[IpaBuiabHBIE MHOTOYTOIBHUKH. JljTMHA
OKPY>KHOCTH U IIOIIaJb Kpyra.
Brraucnenue miomniagei

JIBM>KEeHUS TUTIOCKOCTH

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoaudecTBO 9acoB

Bcero

16

10

12

68

KonTpoabHbie
padoThI

IpakTnyeckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIC PeCypChl

https://m.edsoo.ru/5172BY40V

https://m.edso00.ru/TS8CWSWSF

https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/ISQOMGSAFT

https://m.edsoo.ru/BMBZSAEUS

https://m.edsoo.ru/SHUMOCSCI

https://m.edsoo.ru/VYL6CQREP







IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acoB
Ne Hara JIeKTpPOHHbIE N (pPoBbHIE
Tema ypoka Kontpoabnbsie IlpakTnyeckue
n/n Bcero u3y4YeHHs: 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
[Ipocreitmme
1 https://m.edsoo.ru/FYDQN6D7B
T€OMETPUUYECKHE OOBEKTHI
2 MHOroyrojapHUK, JIOMaHas | https://m.edsoo.ru/AXFSLBJZS
CMeXHBIE U BEPTUKAJILHBIE
3 p 1 https://m.edsoo.ru/4JQRXZTFF
YIJIBI
CMeXHBIE U BEPTUKAITBHBIE
4 P 1 hitps://m.eds00.ru/YSNLGAX31
YTJIbI
CMeXHbBIE U BEPTUKAJIbHBIE
5 p 1 https://m.edsoo.ru/FHHJZOPSR
YTJIbI
CMe)XHBIE U BEPTUKAJILHBIE
6 p 1 https://m.edsoo.ru/76 FDZEETM
YIJIBI
CMeXHBIE U BEPTHUKAI e
7 MEHHBIC 1 BEPTHATILHBL 1 https://m.edsoo.ru/OYZ9EFVSH
YTJIbI
CMeXHBIE U BEPTUKAJIbHBIE
8 p 1 https://m.edsoo.ru/TY9P4SITH
YIJIbI
N3Mepenne JIMHEHHBIX 1
TJIOBBIX BEJINYUH
9 y ’ 1 https://m.eds00.ru/8QM00C762
BBIYHMCIICHHE OTPE3KOB U
YIJIOB
3mepenne nuHEeHHBIX U
10 p 1 https://m.edsoo.ru/NBFVSYJO3

YIJIOBBIX BCJIMYUH,



11

12

13

14

15

16

17

18

19

BBIUHCIICHHE OTPE3KOB U
YIJIOB

N3mepeHne JIMHERHBIX U
YIJIOBBIX BEJIMYUUH,
BBIYHMCIICHHE OTPE3KOB H
YIJIOB

N3mepeHne JIMHENHBIX U
YIJIOBBIX BEJIMYUHUH,
BBIYHMCIICHHE OTPE3KOB U
YIJIOB

[Tepumerp u mnomanas Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[Tepumerp u mnomanas Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[TonsiTre 0 paBHBIX
TPEYroJbHUKAX U MEPBUYHbIE
IIPEJICTABICHMSI O PaBHBIX
¢durypax

Tpu npu3Haka paBeHCTBa
TPEYTOJILHUKOB

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB
Tpu nmpu3Haka paBeHCTBa

TPEYTroJIbHUKOB

Tpu npuszHaka paBeHCTBa
TPEYTOJIbHUKOB

https://m.edso0o.ru/OP6WEFGYY

https://m.edsoo.ru/NPPLOG5SEH

https://m.edsoo.ru/GX8JQNIK9

https://m.edsoo.ru/9MHUYBGOD

https://m.edso0o.ru/MUSTOG8Y7

https://m.edsoo.ru/TC7ZNSARE

https://m.edsoo.ru/USPZ6RWCD

https://m.edsoo.ru/RXS1ZCFR6

https://m.edsoo.ru/3AMK84JONX




20

21

22

23

24

25

26

27

28

Tpu npuszHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

[Ipu3naku paBeHCTBa
PSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

CBOMNCTBO MeIUaHBI
MPSIMOYTOJIBHOTO

TpeyrojbHUKa, MPOBEAEHHON

K TUIIOTEHY3€

CBOMNCTBO MeIUaHBI
MPSIMOYTOJIBHOTO

TpeyrojbHUKa, MPOBEAEHHON

K TMIIOTCHY3C

PaBHOOE1peHHBIE 1
PaBHOCTOPOHHHE
TPEyTOJIbHUKU

IIpu3Haku u CBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA
[IpusHaku u cBoOliCTBa

paBHOOEIPEHHOTO
TpeyroJIbHUKa

https://m.edsoo.ru/2UOROIT74

https://m.edsoo.ru/4Y TSEHGOE

https://m.edsoo.ru/S8MY4YNBR

https://m.edsoo.ru/6RUL5SXGO7

https://m.edsoo.ru/7THH7WFDK

https://m.edsoo.ru/WQEPN65M7

https://m.edsoo.ru/25SHEXJLK4

https://m.edso0o.ru/96QU7CN8V

https://m.edsoo.ru/FENFO6VFC




29

30
31
32
33

34

35

36

37

38

39

40

[Ipu3Haku u cBoiicTBa
PaBHOOEAPEHHOTO
TpPEeYroJbHUKA

HepagenctBa B reomerpun
HepasencrBa B reometpun
HepagenctBa B reomerpun
HepasencrBa B reometpun

[IpssMOyTONBHBIN
TPEyroJIbHUK C yrioMm B 30°

IIpssMOyTONBHBIN
TPEYTrOJbHUK C yIJIoM B 30°

KonrponsHas pabora o Teme
"TpeyroapHukn"

[TapamiensHble IpsIMBIE, UX
CBOMCTBa

[Iareiit nocrynar EBkiuaa

Hakpecr nexamue,
COOTBETCTBEHHBIC
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MTPH
NepeceveHuN MapauIeIbHbBIX
MPSAMBIX CEKYIEeH

Hakpecr nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIE MTPH
MepeceyeHNH MapasiebHbIX
MPSAMBIX CEKyIIEH

[ GG [ VG i w—

https://m.edsoo.ru/E4VPAPN47Z

https://m.edsoo.ru/OEXBPKRZE
https://m.eds00.ru/O8X71FYQOW
https://m.edsoo.ru/0K379K43S
https://m.edsoo0.ru/MGKELG3AM

https://m.edso00.ru/SOCYEDVQO0

https://m.edsoo.ru/ZZCJV3ITUY

https://m.edsoo.ru/4LJVWGMSU

https://m.edsoo.ru/KIFI1JI0A

https://m.edsoo.ru/VGHBHZ0Q900

https://m.edsoo.ru/2HLKI1J6L

https://m.edsoo.ru/UDZCNQXRV
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42

43

44

45

46
47
48

Hakpecrt nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIC NIPU
NepeceUYeHUH MapauIeIbHbIX
IIPSAMBIX CEKYIEH

Hakpecrt nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHBIC MIPH
IIEPECEUEHUH NTapalIEIIbHbIX
MPSAMBIX CEKYIIEn

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIHI,
00pa3oBaHHBIE MPH
MepeceveHUN MapauIeTbHbBIX
MPSAMBIX CEKYIIEen

[Ipu3Hak napamieabHOCTH
MIPSIMBIX Y€PE3 PaBEHCTBO
paccTosIHUM OT TOYEK OAHOMN
MPSAMOM 10 BTOPOH MPSAMO
[Ipu3Hak napaunenbHOCTH
IIPSIMBIX Y€PE3 PaBEHCTBO
paccTOsIHUM OT TOYEK OAHOMN
MIPSAMOM 10 BTOPOM ITPSIMOM
CyMMa yriioB TpeyroyJbHUKa
CyMMa yriioB TpeyroJibHUKa

Bremnue yribl TpeyrojbHUKa

https://m.edsoo.ru/FOUDW75LA

https://m.edsoo.ru/MSOJ5Z1W4

https://m.edsoo.ru/TT46BAY6X

https://m.edsoo.ru/11C9C3FTN

https://m.edsoo.ru/SOOH6FMBS

https://m.edsoo.ru/S3LGUTY32
https://m.edsoo.ru/7M6DQD7M4
https://m.edsoo.ru/MNJOCGHOL
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50

51

52

53

54

55

56

57

58

59

60

61

62

Buemrnue yribel TpeyrojibHUKa

Konrponsnas pabora o Teme
"[TapanenbHble NpsiMBbIE,
CyMMa yTJIOB TpeyrojbHuKa"

OKpyKHOCTb, XOpPJbl U
JMaMeTp, UX CBOMCTBA
KacarenbHas k OKpy>KHOCTH
OKpyXHOCTb, BIMICAaHHAs B
yroi

OKpyXHOCTb, BIMICaHHAs B
yroa

ITonstre o I'MT,
MIPUMEHEHHUE B 3a/1a9ax
IToustue o I'MT,
MIPUMEHEHHUE B 3a/1a4ax
buccexTpuca u cepeTMHHBIN
MEePHIEHANKYIISP Kak
F€OMETPUUYECKHE MECTa TOUYEK
OKpy’KHOCTb, OTIMCAHHAS
OKOJIO TPEYTrOJIbHUKA
OKpyXHOCTb, OITUCAHHAS
OKOJIO TPEYrOJIbHUKA
OKpyXHOCTb, BIMICAaHHAs B
TPEYTOJIbHUK

OKpyXHOCTb, BIMICAaHHAs B
TPEYTOJIbHUK

[Ipocreiimne 3axaun Ha
MIOCTPOEHUE

https://m.eds00.ru/DGCCJQFIY

https://m.edsoo.ru/HGF5SRMBXO

https://m.edsoo.ru/AQH5UBS50U

https://m.edsoo.ru/1161 GKK6L

https://m.edsoo.ru/4FQG274GY

https://m.edsoo.ru/SFIWSCRHY

https://m.edso00.ru/OYDXH3QT6

https://m.edsoo.ru/XG4WUS501J

https://m.edsoo.ru/A2LBET3LC

https://m.edso00.ru/9Y404U31E

https://m.edsoo.ru/YZ70O6NC2Z

https://m.edsoo.ru/45SVSHTZC

https://m.edsoo0.ru/OWUW4K8WS

https://m.edsoo.ru/WIZOA7F77




63

64

65

66

67

68

[Ipocreiimme 3amaun Ha
MMOCTPOCHHUE

KonTponbHas padbota no teme
"OKpy>KHOCTb U KpPYT.
I'eomerprueckue
nocrpoeHus"

[ToBTOpenue u 0600IIeHNE
3HaHUW OCHOBHBIX MMOHATUHI U
METOJIOB Kypca 7 Kiacca

HToroBast KOHTpOJIbHAS
pabota

[ToBTOpEeHME M 0000IIEHNE
3HAHWM OCHOBHBIX ITOHSTHH B
METOJOB Kypca 7 Kjacca
[ToBTOpeHue u 060061IeHNE
3HAHUHA OCHOBHBIX ITOHATHI U
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68

https://m.edsoo.ru/HIY744ST2

https://m.edsoo.ru/OPUFPXM6G

https://m.edsoo.ru/075BG25NP

https://m.edsoo.ru/DOQXGRPV72

https://m.edsoo.ru/SPJ6SGBRB

https://m.edsoo.ru/EHZ8LPE7B




8 KUIACC

KosauuyectBo yacos
Ne Mara DJIeKTPOHHbIe N (poBbIe

Tema ypoka Konrpoasnbie IIpakTnyeckue
n/n Bcero U3y4eHus: 00pa3oBaTebHbIC PeCyPChI

padoThI padoThI

1T
APALICITOTPAMM, €ro 1 https://m.edsoo.ru/60U99XROP

IIPU3HAKU U CBOMCTBA

[Tapainenorpamm, ero

. 1 https://m.edsoo.ru/XFHDJOUA1
MPU3HAKHA U CBOUCTBA

[Tapannenorpamm, ero

. 1 https://m.edsoo.ru/ETRJP7PJH
MIPU3HAKU U CBOMCTBA

YacTHele citydan
napaesorpaMMoB
4 (MpAAMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/3VO4FOMOZ

KBaJparT), MX MPU3HAKU U
CBOMCTBA

YacTHele citydan
napajuiesorpaMMoB
5 (MpSAMOYTOJBHUK, POMO, 1 https://m.edsoo.ru/W3KUZ8901

KBaJpar), MX MPU3HAKU U
CBOMCTBA

YacTHble ciydan

napauieiorpaMMOB
6 (MpSAMOYTOJBLHUK, POMO, 1 https://m.edsoo.ru/A685L.BYSB

KBaJIpaT), X MpU3HAKU U
CBOMCTBA

7 Tpaneuus 1 https://m.edsoo.ru/XGNLG6PX3




10
11

12

13

14
15
16
17
18
19
20
21

22

23

24

25

PaBHOOOKAs 1 IPSIMOYTOJIbHAS
Tpaneuuu
PaBHOOOKAs ¥ IPSMOYTOJIbHAS
Tpaneuuu

MeTton y1BOEHUS MEINAHBI
LlenTpanpHas cumMMmeTpus

KonTtponbHas pabota o teme
"YeTblpEXyroabHUKN"

Teopema darneca u Teopema o
IPOMOPIUOHATIBHBIX OTPE3KaxX

Cpenusis TUHUS TPEYTOJIbHUKA
CpenHsisg TuHUS TPEYTroJIbHUKA
Tpaneuus, e€ cpeaHss JUHUS
Tpaneuus, e€ cpeausis JIUHUA
[IponiopumoHanbHbIe OTPE3KU
[IponiopumoHanbHbIE OTPE3KU
[lentp Macc B TpeyroJibHUKE
[TooOHBIE TPEYTOTBHUKH

Tpu mpuzHaka moxoous
TPEYTOJIBHUKOB
Tpu npusHaka noxoodus
TPEYTOJIbHUKOB
Tpu npuzHaka nogoous
TPEYTOJIbHUKOB
Tpu npuzHaka moxoous
TPEYTOJIBHUKOB

S S G O ) S GG ) GO ey [

[S—Y

https://m.edso0.ru/SX9DDBQCM

https://m.edso0o0.ru/335Z3IVAZ

https://m.eds00.ru/T82GVAQ4U
https://m.edsoo.ru/XTE9B6TQ3

https://m.edsoo.ru/KQJCP1RMA

https://m.edsoo.ru/HCAMY3QAS

https://m.edsoo.ru/T6VV7A20Y
https://m.edsoo.ru/HYP7V4LMK
https://m.edsoo.ru/3IGWNZHZ30
https://m.edsoo.ru/BNZI3SK2N
https://m.edsoo.ru/B8JKYR3P7
https://m.edsoo.ru/8C2KXD2I1G
https://m.edsoo.ru/3AG2K031F
https://m.edsoo.ru/T2WKBADOH

https://m.edsoo.ru/EVX4D7DND

https://m.edsoo.ru/SH1 VEFSDT

https://m.edsoo.ru/F6ILCOMTB

https://m.edsoo.ru/PZZM4X0O9B




26

27

28

29

30

31

32

33

34

35

36
37

[Ipumenenue mogoOus npu
pELICHUN MPAaKTUYECKUX 3a/1a4

KonTtponsHas pabota o teme
"IlonobHbIe TPpEYroNbHUKH"

CBoHCTBAa IJIOLIAIEN
TeOMEeTPHUECKUX PUTyp
@opMyIIbl IS IIIOMIAIN
TPEYrOJIbHUKA,
napasuienorpaMmma
DopmyIibl IS TIOIIAAN
TPEyTrOJIbHUKA,
napajuiesorpaMmma
DopmyJibl IS TIOIIAAN
TPEyTroJIbHUKA,
napa’suienorpaMma
DopmyIibl IS TIIOIIAAN
TPEyroJIbHUKA,
napa’sienorpaMmma
DopMyIIbl ISl IIIOMIAAN
TPEYTOJIbHUKA,
napasuienorpaMmma

Brruncnenune miomaneit
CIIOXKHBIX QUTyp

[Mnomanu uryp Ha KIeT4aTon
Oymare

[Tnomaau mogo6HBIX GUryp
[Tnomany monoOHBIX Guryp

https://m.edso0.ru/QRZMS5SVWGA

https://m.edsoo.ru/VY8PN8XFSE

https://m.edsoo.ru/EHMESPRXZ

https://m.edsoo.ru/7LCMID6R]J

https://m.edso00.ru/JOOMSKQJF

https://m.edsoo.ru/898HY V851

https://m.edsoo.ru/879ITDCNE

https://m.eds00.ru/AV97XBVUW

https://m.edso00.ru/SI6EOAVEI

https://m.edsoo.ru/G4JM76PBP

https://m.edsoo.ru/KVCET1IHHC
https://m.edso0o0.ru/C9IX0O9W61




38

39

40

41

42

43

44

45

46

47

3aga4yu ¢ MPaKTUIECKUM
coJiepKaHuEM

3aa4M ¢ MPaKTUIECKUM
CofIepyKaHHEM

Pemenue 3a1au ¢ momMoIsko
METO]Ia BCHOMOTaTeIbHOU
TUTOIIA TN

Kontponbhas pabota no teme
"ITnomans"

Teopema ITudaropa u e€
MIPUMCHCHHE

Teopema [Iudaropa u eé
IIPUMEHEHNE

Teopema ITudaropa u e€
MpUMEHEHHE

Teopema ITudaropa u e€
IIPUMEHEHUE

Teopema [Iudaropa u eé
IIPUMEHEHNE

Onpenenenue
TPUTOHOMETPHUECKHUX
GyHKUMK OCTpOro yria
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUCCKHE
COOTHOIIIEHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/CFH6PRHOS5

https://m.edsoo.ru/N24T6XFF0O

https://m.edsoo.ru/ASWEVCBCR

https://m.edsoo.ru/RKHOIBMIM

https://m.edsoo.ru/MYONLHIONK

https://m.edsoo.ru/YVPOOMYNZ

https://m.edsoo.ru/2LKVD1853

https://m.edsoo.ru/YW8Q15GKD

https://m.edsoo.ru/813M9DZJ 1

https://m.edsoo.ru/6A9U6XM04




48

49

50

51

52

33

54

55

56

57

OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXXIECTBO

OcHoBHOE
TPUTOHOMETPHUYECKOE
TOXKIECTBO

OcHoBHOE
TPUTOHOMETPHUYECKOE
TOKIECTBO

KonTtponbHas pabota o teme
"Teopema IIudaropa n Hayana
TpUrOHOMETpUH"

BnucanHble U IEHTpaIbHBIE
YIJIBL, YTOJI MEXKIY
KacaTeJIbHOU U XOpJIOU

Brucannbie u eHTpaIbHBIC
YTJIBI, YTOJI MEXIY
KacaTeJIbHOU U XOpI01

BrnucanHble U IEeHTpabHbIE
YTJIBI, YTOJI MEXAY
KacaTeJIbHOW U XOpI0U
VYrisl MeXIy XOpJAaMu U
CeKyIINUMHU

VYTIIBI MEXIY XOpAAMH U
CEKyIIMMH

BrnincanHele 1 onMcaHHBIE
YETBIPEXYTONIBHUKH, UX
IIPU3HAKU U CBOWCTBA

https://m.edsoo.ru/20DXH1YZ5

https://m.edsoo.ru/N6342X4EH

https://m.edsoo.ru/Z90FW4KDD

https://m.edsoo.ru/UTLIP99RE

https://m.edsoo.ru/EISFI79UD

https://m.edsoo.ru/43MAHH6UG

https://m.edso00.ru/3ZZGBOBNG

https://m.edsoo.ru/L94GFIER7

https://m.edsoo.ru/CEBZS8M13

https://m.edsoo.ru/EF64M7KVW




58

59

60

61

62

63

64

65

Brnicannbie 1 onucaHHbIe
YEeTHIPEXYTONILHUKH, UX
MPU3HAKU U CBOWCTBA

BnucanHneble u onrcanHbIe
YETBIPEXYTOJIbHUKH, UX
IIPU3HAKU U CBOWCTBA

[IpumeHeHnne cBOKCTB
BIIMCAHHBIX U OMMCAHHBIX
YETBIPEXYTOJILHUKOB TTPU
pPELICHNHN T€OMETPUUECKHUX
3a1a4

[IprmeHeHne CBOKCTB
BIIMCAHHBIX U OMMCAHHBIX
YETBIPEXYTOJIBHUKOB MTPH
PELICHNHN TEOMETPUUECKHUX
3a/1a4

B3anMHOe pacnosiokeHue 1Byx
OKpPYXKHOCTEH, 001II1e
KacaTeJIbHbIC

Kacanue okxpyxHocTEN

KoHTponbHas paboTta 1mo teme
"VTIIBl B OKPY’KHOCTH.
Brnucannsle u onucaHHbIe
YETBIPEXYTOJIbHUKH"
[ToBTOpEHNME OCHOBHBIX

MOHATHI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 0000IIIeHHE 3HAHUI

https://m.edso00.ru/X56Y75XJ3

https://m.edso00.ru/4IKJOGXSD

https://m.edsoo.ru/FDUOS6UKR

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

https://m.edsoo.ru/3CXC31A41

https://m.edsoo.ru/COVEDRQZJ

https://m.edsoo.ru/CH082971.J




[ToBTOpEHKHE OCHOBHBIX
66 MOHSATUH ¥ METOJIOB KYPCOB 7 H
8 Ki1accoB, 0000IIIeHHE 3HAHUI

67 Wrorosas koHTpoJsibHAs paboTa
[ToBTOpEHNE OCHOBHBIX

68 MOHATUN U METOOB KYpCOB 7 U
8 KimaccoB, 0000IIIeHIE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

https://m.edsoo.ru/IERGJKPU6

https://m.edsoo.ru/J7Z87ZK41E

https://m.edsoo.ru/BHTMIJS7YA




9 KUIACC

Ne
n/n

0 N N L B~ W N

10
11
12
13

14

15

16

Tema ypoka

Ornpenenenue
TPUTOHOMETPUUECKUX QYHKIUI
yrioB ot 0° mo 180°

®opMmyIbl IPUBENECHUS
Teopema KocHHYCOB
Teopema KOCHHYCOB
Teopema KOcHHYCOB
Teopema cuHyCcOB
Teopema cuHycOB
Teopema cuHycoB

Haxoxxnenue aiuH CTOPOH 1
BCJIMYHMH YTJIOB TPECYT'OJIbHUKOB

Pemenne TpeyrosbHIUKOB
Pelenue TpeyroibHIUKOB
Pemienue TpeyroibHUKOB
Pemenne TpeyrosbHUKOB

ITpakTHyeckoe NpUMeHEHne
TEOPEM CHHYCOB ¥ KOCHHYCOB
IIpakTHueckoe NpUMEHEHHE
TEOPEM CHHYCOB ¥ KOCHHYCOB
Konrponbnas padora no teme
"Pemienuie TpeyroapHUKOB"

KoaudecTBO 4acoB

Bcero

S G o VW Gy

e

KonTpoabHbie
padoThI

IIpakTnueckmne
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE NN (POBHIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/CD1X6AAL2

https://m.edsoo.ru/OBNBY3J20
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PTOI7
https://m.edsoo.ru/4ALWCLZGKB
https://m.edsoo.ru/6NO2CEW IN

https://m.edsoo.ru/3ILX8JCNG

https://m.edsoo.ru/KJ8891JVV

https://m.edsoo.ru/ASEP9BMX8
https://m.edso00.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI

https://m.edsoo.ru/6N7QYFLH7

https://m.edsoo.ru/JXOUN27RH

https://m.edsoo.ru/TK6LFSOQC




17

18

19

20

21

22

23

24

[TonsiTue o mpeoOpa3oBaHUHU
nmonoous

COOTBETCTBEHHBIE DJIEMEHTEI
o100HbBIX uryp

CoOTBETCTBEHHBIE 3JIEMEHTHI
NoJ00HBIX (HUTyp

Teopema o mpousBeeHUN
OTPE3KOB XOp/I, TEOpEMa O
IIPOU3BEACHUH OTPE3KOB
CEKyIIUX, TEOpEMA O KBaJpaTe
KacaTeJbHOMI

Teopema o mpousBeeHUN
OTPE3KOB XOp/I, TEOpEMa O
MPOU3BEAECHUH OTPE3KOB
CEKYIINX, TEOPEMA O KBaJpaTe
KacaTeJIbHOM

Teopema o mpousBeeHUN
OTPE3KOB XOp/I, TEOpEMa O
MPOU3BEAECHUH OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpare
KacaTeJbHOM

[Tpumenenue Teopem B
PEIICHNU TE€OMETPUUECKUX
3aj1a4

[Ipumenenue TeopeM B
pEIIEHNN T€OMETPUYECKUX
3amaq

https://m.edsoo.ru/WPA4QONZN

https://m.eds00.ru/6WZ4YFOAQ

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRAL11S8

https://m.edsoo.ru/LYNT6HMDS&

https://m.edsoo.ru/UJOEI9T2A

https://m.edsoo.ru/TOB48A8CV

https://m.eds00.ru/RTSQ4CQSP




25

26

27

28

29

30

31

32

33

[Ipumenenue Teopem B
pEIIEHNN TE€OMETPUUYECKUX
3a1a4

KonTponbhas pabota no teme
"[Ipeobpa3oBanue mogo0us.
Metpuueckue cCOOTHOLIEHUS B
OKpyx)HOCTH"

OnpeneneHyre BEKTOPOB.
OuU3NYECKUN 1
F€OMETPUUYECKUIN CMBICIT
BEKTOPOB

CroxeHne ¥ BEIYMTaHUE
BEKTOPOB, YMHOKEHHE BEKTOpA
Ha YHUCIIO

CrnoxxeHue 1 BbIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpA
Ha YHUCJIO

CrnosxeHue v BHIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOPA
Ha YHUCIIO

Paznoxxenue BexkTopa 1o AByM
HEKOJUTHHEAPHBIM BEKTOpaM

Koopaunatsl BexkTOpa

CKaJ’IprHOC MMPONU3BCACHUC
BCKTOPOB, €ro NIpUMCHCHUC JI1
HAaXOXKACHUA NJIMH U YIJIOB

https://m.edsoo.ru/VULVGR288

https://m.eds00.ru/0949LL15C

https://m.edso00.ru/J3CES39AE

https://m.edsoo.ru/KGY8I1BY7

https://m.edsoo.ru/LDRAMZ9Y7

https://m.eds00.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.ru/IIYKUMLBW

https://m.edsoo.ru/OUDML31UP




34

35

36

37

38

39

40
41
42

43

44

45

46

CxansgpHO€ MPOU3BEICHUE
BEKTOPOB, €r0 MPUMEHEHUE JIJIs
HAaXOJICHU JIJIUH U YTJIOB
Penrenue 3agad ¢ moMoOmibI0
BEKTOPOB

Pemenwne 3aga4 ¢ moMoOIIBIO
BEKTOPOB

[IpumeneHnue BEKTOpPOB ISt
pelieHus 3aaaq GusuKu
Kontponbnas pabota mo teme
"BekTopsr"

JlekapToBbI KOOPAMHATHI TOUEK
Ha IJIOCKOCTHU

YpaBHeHue npamMoit
YpaBHeHUE NPAMON
VYpaBHEHHE OKPY>KHOCTH
Koopaunatsl Touek
nepecevdeHus: OKPY>KHOCTH U
IpsAMOI

Meroa KoopAHHAT MpU
PEIICHUU T€OMETPUIECKUX
3a/1a4, IPaKTUIECKUX 3a]a4
Mertoa koopAauHAaT npu
pEIIeHUU T€OMETPUUECKUX
3a/1a4, IPaKTUYECKUX 3a]1a4

MeTtoa KOOpAUHAT TpU
pEIICHUU Te€OMETPUIECKUX
3a/1a4, IPAKTUYECKUX 3a]a4

https://m.edsoo.ru/AADOETIFV

https://m.edsoo.ru/2JR4517AI

https://m.edsoo.ru/AMZ5CARLT

https://m.edso00.ru/XJGOFOJ91

https://m.edso00.ru/XRY0OSPMOOQ

https://m.edsoo.ru/MHQLIZYYO

https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/SIOUXVNZK
https://m.edsoo.ru/94M1DDAX9

https://m.edsoo.ru/DRGH38D3G

https://m.edsoo.ru/1AMXQ157N

https://m.edsoo.ru/XFTU86021

https://m.edsoo.ru/SS4ULS6P3




47

48

49
50
51
52

53

54

55

56

57

58

59

60

61

KonTtponbhas paboTa mo teme
" JlekapTOBbI KOOPAMHATHI Ha
MI0CKOCTH"

HpaBI/IJ'II)HI)IG MHOTI'OYT'OJIbHHUKH,

BBIYMCIICHUE UX JIEMEHTOB
Yucno n. InuHa OKpyKHOCTU
Yucno n. InuHa OKpyKHOCTH
JlnuHa 1yru OKpyKHOCTH
Pannannas mepa yria
[Tmomaae kpyra, cekropa,
CcerMeHTa

ITnomane kpyra, cekTopa,
CErMeHTa

[Tmomane kpyra, cekropa,
CerMeHTa

[ToHsiTHE O NBUKEHUU
IIJIOCKOCTH

[TapannensHbIN IEpEHOC,
IIOBOPOT

[TapamiensHbI IEpEeHOC,
MIOBOPOT

ITapamiensHbIN IEpEHOC,
IIOBOPOT

[TapannenpHbIi IEpEHOC,
IIOBOPOT

[IpumeHnenue NBUKEHUM MPH
pelIeHnH 3a1a4

p— e e

https://m.edsoo.ru/WRGPEQB3J

https://m.eds00.ru/DOLCSOMPG

https://m.eds00.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/693MI9FRD2

https://m.edsoo.ru/SERUOYOF5

https://m.edsoo.ru/8TYSLUQX0

https://m.edsoo.ru/YMASESDLX

https://m.edsoo.ru/4ZNZMHHVZ

https://m.edsoo.ru/WWY INSIZE

https://m.eds00.ru/F1QJSOWZA

https://m.edsoo.ru/D51X77IR1

https://m.edsoo.ru/GMG7L5683

https://m.edsoo.ru/WRRE97U1Q




62

63

64

65

66

67

68

KoHnTtponbHas paboTa mo TeMam
"IIpaBusbHbIE
MHOTOYTOJIEHUKH.
OKpyKHOCTb. JIBM>KEHUS
MJI0CKOCTH"

[ToBTOpeHme, 0600IIEHTE,
CHCTEMAaTH3aI[|s 3HAHHH.
H3mepenne reoMeTpuaecKux
BeIWYUH. TpeyroibHUKH

[ToBTOpenwue, o600IIEHNE,
CHCTEMATH3AIMs 3HAHHA.
[TapamienbHbie U
MEPICHIUKYISPHBIC TIPSIMbIS

[ToBTOpenwue, o6o0IIEHNE,
cucTeMaTH3aIlis 3HAHWMN.
OKpYKHOCTb U KpYT.
['eomeTpuyeckue MOCTPOCHHUS.
VYribl B OKpYKHOCTH
[ToBTOpenwue, o600IIEHNE,
cucTeMaTH3aIlis 3HAHWMN.
BrircanHbIe U OITMCaHHBIE
OKPYKHOCTH MHOTOYTOJIbHIUKOB
Hrorosasi koHTpoIBbHAs paboTa
[ToBTOpenwue, 06001IeHNE,
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

https://m.edsoo.ru/RNUG3USAL

https://m.edsoo.ru/MDGLRIQ00

https://m.edsoo.ru/EFTNXPQ2E

https://m.edsoo.ru/BV4CRATOO

https://m.edsoo.ru/MOGX4YGON

https://m.edsoo.ru/EU9L2Q7GV

https://m.edsoo.ru/0GT7I13W64







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOT'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa30BaTeJIbLHOM NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

['eomerpus

Pacrio3naBaTh n3y4eHHbIE TeOMETpUUYECKUE (PUTYPBI, ONPENEsITh UX
B3aMMHOE pacIoJIOKEHUE, M300paxarh reoMeTpuueckue (urypsl,
BBIIIOJIHATh YEPTEKHU IO YCIOBHUIO 3a1add. M3mepsTh JIMHEWHbIE U
YIJIOBBIE BEIWYMHBL. Pemars 3a1aun Ha BBIYUCICHUE JUIMH OTPE3KOB

1 BCJIMYHMH YTJIOB

Jenate rpy0Oyro OLEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYUH IIPEIMETOB B
peambHOM JKU3HH, Pa3MEpoB MPHPOJIHBIX OO0BEKTOB. Pasznmuuath

pa3Mepsl AITUX 00BEKTOB MO HOPSAIKY BEJIUUUHBI
CTpouTh 4epTEXU K FTEOMETPUUECKHUM 3a/1a4am

ITonb3oBaTbes IIPpU3HAKAMU paBeHCTBa TPEYTOJIbHUKOB,
UCIONb30BaTh  INpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX

TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4

HpOBOI[I/ITB JJOTUYCCKUC PaCCyKICHHUA C HUCIIOJIB30BaHHUECM

IrCOMCTPUUCCKUX TCOPEM

[Tonb3oBaThcA IIpU3HAKaMU paBeHCTBa MIPSAIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEIEHHON K THMIIOTEHY3€
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUN T€OMETPUUIECKUX 3a1a4
Onpenenars napamieabHOCTh NPSIMBIX C OMOLIBIO YIJIOB, KOTOPHIE
obpasyeT ¢ HUMHU ceKyas. OnpeaensiTh NapaieIbHOCTh MPSIMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSIMOM O TOUEK
JIpYyrou npsmMou

Pemats 3a1aun Ha kiet4aroit Oymare

HpOBO,Z[I/ITB BBIYUCJICHUA MW HaxXOJUThb YHUCIOBBIC H 6yKBCHHBIe

3HA4YCHUA YIJIOB B T'COMCTPHUYCCKUX 3aJadaxX C HCIOJb30BAHUCM
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Kon
NpoBepPsieMOro
pe3yJbTarTa

6

6.1

6.2

6.3

CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOIMCTB YTJIOB,
00pa30oBaHHBIX MpPU TNEPECEYCHUH IBYX MapauIeIbHBIX MPSIMbIX

cexyllel. Pemars npakTudeckue 3a1a4yu Ha HaXO0XKICHUE YITIOB

Biagers TMOHATHEM TIE€OMETPUYECKOrO MeCTa TOYEK. YMETb
ONpeeNaTh OUCCEKTPUCY YIVIa U CEPEIUHHBIA NEPIEHIUKYISp K

OTPE3KY KaK rCOMCTPHUICCKUC MCCTA TOUCK

DopMyJIMPOBATH ONPEACIICHUS OKPYKHOCTU U Kpyra, XOpAbl H
JIMaMeTpa OKPYKHOCTH, IIOJb30BaTbCS MX CBOWCTBAaMH. Y METh

MMPUMCHSATDH 3TU CBOMCTBA IIpyu pCHICHUH 3a1a4

Bnagers NOHATHEM ONKMCAaHHOW OKOJIO TPEYTrOJbHHMKA OKPY)KHOCTH,
yMeTb HaxoauTh €€ ueHTp. [lomp3oBaTbes (akTamMu O TOM, YTO
OUCCEKTPUCHI YIJTIOB TPEYroJbHUKA MEpeceKatroTcs B OJHOW TOUKE, U
0 TOM, YTO CEPEIMHHBIE IIEPIICHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA

MEPECCKAOTCA B OI[HOﬁ TOYKEC

Bnanere mnonsTHEeM KacaTenbHOM K OKPYXXHOCTH, I10JIb30BaThCS
TEOPEMON O TEPHEHIUKYJIPHOCTH KacaTeIbHOM M pajauyca,
IIPOBEAEHHOIO K TOUKE KaCaHUs

ITonp30BaThbCs MPOCTEHIIMMHM T€OMETPUUYECKMMH HEpPaBEHCTBAMH,

IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI

HpOBOI{I/ITB OCHOBHBIC TCOMCTPUUYCCKHUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U JIMHEUKU

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30BaTeJIbLHOM MPOrPaAMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus

I'eomerpus

Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMH IMPH PELICHUN TE€OMETPHUYECKUX 3314
[TpuMeHSTH CBOICTBa TOYKM TEpECEUEHHs] MEIMaH TPEyroJbHHKa
(eHTpa Macc) B pelIeHUH 3a1a9

BJ'Ia,Z[CTB IIOHATHUEM cpenHeﬁ JIMHUA TPEYTOJIbHUKA W TpallCliuu,

IIPUMEHATh MX CBOWCTBA MPHU PELUICHUM TI'E€OMETPUYECKHMX 3aaad.
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6.1

ITonb3oBatbes Teopemoit daieca U TEOPEMON O MPONOPLIUOHAIBHBIX

OTpE3Kax, MIPUMEHATH UX IJIA PCIICHUA IIPAKTHYCCKUX 3aa4

[IpumensTh mNpU3HAKKM TOA00MS TPEYrOJbHUKOB B  PELICHUU

reOMCTPpHUICCKUX 3a1a1

ITonwp3oBatbest Teopemoit [Tugaropa u1st perieHns reoMeTpU4ecKux U
npakTHueckux 3agad. CTpouTh MaTEeMaTHYECKyl0 MOJelb B
IIPAKTUYECKUX 3a7a4ax, CAaMOCTOSTENIBHO JIENaTh YEPTEXK U HAXOAUTH

COOTBCTCTBYIOIIHEC JJIMHBI

Bnagere moHATHSIMH CHHYCa, KOCHMHYCa M TaHTCHCa OCTpOro Yyria
MMPAMOYT'OJIBHOTO TPCYI'OJIbHHKA. ITons30BaTbCA PTHMH MOHSITHSIMH

AJI1 pCHICHUA IMPAKTUYCCKUX 3a1ay

Bbraucnare (pa3nuyHbBIME CIIOCOOAMH) IIOMIAAh TPEYTOJbHUKA U
IUIOMIAIM MHOTOYTOJBHBIX GUryp (moyib3ysach, Ile HE0OXOIUMO,
KaIbKyJISATOpOM). IIpUMEHATH noTy4YeHHbIE YMEHHS B IPAKTUYECKUX
3aayax

Brnagerp NOHATHSMM  BOMCAaHHOTO W LEHTPAJbHOIO  YIUIA,
HCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX yTIiaX, yriaxX MeXAy XOpAaMu
(cexyluMu) U yrie Mexay KacaTeJbHON M XOpAOW IpU pelIeHUuU
r€OMETPUYECKHX 3a/1a4

Bnagers TOHATHEM ONMCAHHOIO YETBIPEXYTOJbHHMKA, IPUMEHATH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJbHUKA MTPU PEIICHUHU 3a]a4
[IpuMeHsTh TMOJIydeHHblE 3HAHMS Ha TPAKTUKE — CTPOMTH
MaTEMaTUYECKHE MOJEIH IS 3a7a4 PEAIbHOM JKU3HU U IIPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TPUMEHEHHEM MOA00Us U

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

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa303aTe.111)H0171 nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

I'eomerpus

3HaTh TPUTOHOMCTPUYICCKUC (I)YHKI_II/II/I OCTPLIX YTJIOB, HAXOAUTH C UX

MMOMOIIBIO PA3JIMYHBIC J3JICMCHTHI MPAMOYI'OJIBHOTIO TPCYTOJbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHne TOpPAMOYTOJIBHBIX TPEyrojabHUKOB»). Haxomuts (c
MOMOIIBIO  KAJIBKYJIATOpA) JJIMHBI W YTl Ui HETaOJMYHBIX

3HAa4YCHUHU

ITonb3oBaTbes bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUIsI HAXOXKICHHUSI COOTHOLLICHUN

MCXKIAY TPUTOHOMETPHUYCCKUMHA BCIMYNHAMHA

Hcnonps30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISI HAXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEyTOJIbHUKOBY ),

MMPUMCHATDH UX IIPU PCIICHHUU I'COMECTPHUICCKUX 3adaY

Brnaners moHsATHSIMH TTpeoOpa3oBaHUsi MOJOOMS, COOTBETCTBEHHBIX
aJIeMeHTOB MoA00HBIX (uryp. [lonb3oBaTbes cBoiicTBamMu Mo100Us
IPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIIATH AJIMHBI U HAXOAUTh YIJIBI Y
no00HBIX Guryp. [IpuMeHsTh CBONCTBA MOI0OUS B MPAKTUICCKUX
3ajayax. YMeTb MPUBOAUTH MPUMEPbl NOJOOHBIX GuUryp B
OKpY KarolieM MUpe

[Tonmp30BaTbCsi TEOpeMaMHu O TIPOM3BENECHUH OTPE3KOB XOpHA, O
MIPOM3BEICHUU OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeabHOU
[Tonmp30BaTbcss BEKTOpPaMH, ITOHMMATh WX TEOMETPHUYECKHA U
(bu3nYeCcKuil CMBICH, TPUMEHATh X B PEIICHHHA T€OMETPUYCCKUX H
¢buznueckux 3anad. [IpuMeHsATs cCKalsipHOE MPOU3BEACHUE BEKTOPOB

AJI1 HAXOKACHU A IJIMH U YTIJTI0B

ITonw30BaThCsA MCTOJAOM KOOpAHWHAT HA IJIOCKOCTH, IPUMCHSATD €Iro B

pPCIICHUU TCOMCTPUUCCKUX U ITPAKTHUYCCKUX 3a1a1

Brnagers MOHATMSAMH NPAaBWIBHOTO MHOTOYIOJBHUKA, JJIMHBI
OKpPY>KHOCTH, JJIMHBI JYTHM OKPY>KHOCTH M paJUaHHON MEpHI YIJIa,
YMETh BBIUMCIATH IUIOMAAL Kpyra W ero uacred. IIpumeHsTsh
MOJTy4YE€HHBbIE YMEHHS B MPAKTUYECKUX 3a/1a4ax

HaxonuTh OCHM MM LEHTPbl CUMMETpUH (UTYp, TPUMEHSTDH
JBUKEHUSI TNIOCKOCTH B IPOCTEHMININX CITydasx

[IpuMeHsTh TMOJIy4eHHbIE 3HAHMS HA INPAKTUKE — CTPOMTH

MaATCMaTUYCCKUEC MOJCIIN JJId 3a4a4 peaanop”I JKU3HU U MPOBOAUTH

COOTBCTCTBYIOIIHUE BBIYHUCJICHUA C [MPUMCHCHUCM HOHO6I/I${ n



TPUTOHOMETPUYECKUX (QYHKUUH (MOJB3YysACh, TI/A€ HEOOXOIUMO,

KaJIbKYJISITOPOM)
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I'eomerpus

Hauanbsublie noHsaTus reomerpun. Touka, IpsiMast, OTPE30K, JIyd. YToul. Buasl
yrinoB. BeprukaneHele M cMexHblEe YIubl. buccekrpuca yrna. Jlomanas,

MHOIOyrojpHUK. [[apamienbHOCTh U NEPIEHANKYIISIPHOCTD IIPSIMBIX

Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOH CHMMETpHUH.

[IpuMepsl CHMMETPHH B OKPYKarOLIEM MUPE

OCHOBHbBIE TIOCTPOEHUSI C MOMOUIbIO LUPKYJS U JIMHEHKU. TpeyroibHUK.

Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA

PaBHOOenpeHHBI ¥ PAaBHOCTOPOHHHH TpEyrojbHMKH. HepaBeHCTBO

TPEYTOJIbHUKA

CpoiicTBa W TpU3HAKKW DPABHOOEAPEHHOIrO TpeyrojabHUKA. [Ipu3HaKH

paBE€HCTBA TPCYTrOJIBHUKOB

CpoiicTBa W TMNpuU3HAKK TapauiedbHbIX mpsMbix. Cymma  yrios

TpEyroJbHUKA. BHEIIHNE yIUIbI TPEYrOJIbHUKA

IIpssmoyronbHbI  TpeyroiabHUK. (CBONCTBO MEAMAHBI MPSIMOYTOJIBHOTO
TPEYTroJIbHUKA, NPOBENEHHOW K TunoreHyse. [lpu3Hakm paBeHCTBa
IIPSAIMOYTOJIBHBIX TPEYTOJBHUKOB. 1IpsIMOYTOJIBHBIN TPEYTOJIBHUK C YIIIOM B
30°

HepaBeHcTBa B reomeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopemMa o OonblleM yrie u OoJbllell CTOpOHE
TpeyroJibHUKA. [lepneHauKyisip U HaKJIOHHAs

I'eomerprnueckoe wmecTo TOYeK. buccekTpuca yrila W CEepeIMHHBIN
MEPHEHANKYIISP K OTPE3KY KaKk F€OMETPUUECKHE MECTa TOUYEK

OkpyXHOCTb W Kpyr, XOopAa W JIHaMeTp, HX CcBoilcTBa. B3ammHoe
pacroyioKEHUe OKPYKHOCTH M TmpsMmou. KacarenbHas W cekymas K
OKPY>KHOCTHU

OKp}I)KHOCTB, BIIMCaHHAasA B YTIOJI. Bnucannas m onmcanHas OKPYKHOCTH

TPEYTOJIbHUKA
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

I'eomerpus
UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
[IpsimoyroibHUK, poMO, KBaJpaT, UX IPU3HAKU U CBOICTBA

Tpaneuus, paBHOOOKass Tpamemus, e€ CBOWCTBA W  INPHU3HAKH.

[IpsimoyrosbHas Tpanenus

Meron yaBoenusa menuansl. LlenTpanbHas cummerpusi. Teopema Paneca u

TeopeMa O MPONOPILMOHATBHBIX OTPE3Kax

Cpennue TMHUU TpEYroidbHUKA U Tpaneuuu. LlenTp macc TpeyroipHuKa
ITonoGue TpeyronbHUKoB, Ko3(duuueHnt noxodus. Ilpusnaku nogobus
TpeyroibHUKOB. [IprMeHeHre mo1o0us Py peleHNH MPAKTUIESCKIX 33124
@opmynbl JUIS TJIOMIAAU TPEYTOJbHMKA, MapajjienorpaMMa, pomba H
Tpaneuuu

CpoiictBa Twioniaaeii reomerpudeckux ¢uryp. OTHOIIGHHE ILIOIIAIeH
noJ00HBIX (Uryp

Brruucnenue miomanaei TpeyroJibHIKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTON
Oymare

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemieHHH
MPAKTUYECKHX 33124

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO YIJa MPSMOYTOJIBHOTO TPEyroJbHHKA.
OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKAECTBO. | pPHUTOHOMETPHUYECKHUE
¢byskuun yrios B 30°, 45° u 60°

BrincanHble M LeHTpasibHBIE YIJIBI, YTOJ MEXIY KacaTelbHOW U XOpIOH.
VYTIBI MEXIY XOpJaMU U CEKYIIUMHU

Brincannble 1 onvcaHHbIe YeTHIPEXYTOIbHUKN

B3anMHOe pacnosioxeHue IByX OKpyxkHOCTe. KacaHume OKpy»KHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYHOCTSM
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomeTtpus

Cunyc, kocunyc, TaureHc yrios ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXAeCcTBO. POPMYIIbI IPUBEICHUS

Pemenue TpeyronasHukoB. Teopema KOCUHYCOB U TeopeMa CUHYcOB. Perienune
MPAKTUYCCKUX 3aJjad C HCIIOJIB30BAHHUEM TCOPEMBI KOCHMHYCOB W TCOPEMBI
CHHYCOB

[TpeobpaszoBanue nonodus. [lomodrue cOOTBETCTBEHHBIX JIEMEHTOB

Teopema 0 MpoU3BENCHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUHN OTPE3KOB
CEKYIIHMX, TEOpEMa O KBaJpaTe KacaTeIbHON

Bektop, onanuHa  (MOZYJb)  BEKTOpA,  COHAIIPABJIEHHBIE  BEKTOPBI,
IIPOTUBOIOJIOKHO HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaLK HaJl BEKTOpaMu. PaznokeHue BEKTopa o AByM
HEKOJUIMHEAPHBIM BEKTOpaM

Koopaunats! Bektopa. CkansipHOe NpOU3BEICHUE BEKTOPOB, IPUMEHEHUE JISI
HaXO0XIECHU JUIMH U YTJIOB

JlexapTOBbI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS NIPSIMON U OKPY’KHOCTH B
KOOpJIMHATAaX, IEpeceueHue OKPY>KHOCTEH U MpsAMbIX. MeToa KOOpUHAT U €To
IIPUMEHEHHE

IIpaBuiIbHBIE MHOTOYTOJIBHUKH

JnmHa okpyxHocTU. I'panycHas u paguaHHas Mepa yIa, BBIYMCICHUE JUIMH
JIyT OKPY>KHOCTEH

[Tnomans kpyra, ceKTopa, CerMeHTa

JIBI>KEHUS] TIJIOCKOCTH M BHYTPEHHHE CUMMETpHH GUryp (dJIeMeHTapHBIC

npeacrasnenus). [lapamiensueiii neperoc. [ToBopot



HHPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'Q
o0mrero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe omnepupoBaTh INOHATHUSAMH: MHOYKECTBO, ITOAMHOKECTBO,
OIepaly HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATH IOHATHUAMMU:
rpad, cBA3HBIN rpad, AepeBO, LUK, IPUMEHITh UX NPU PELICHUU
3ajja4; yMEHUE UCMOJIb30BaTh TIpaUuecKkoe Ipe/CTaBICHUE
MHOXECTB JUISl OIMCAaHUs PEANBHBIX IPOLECCOB W SBICHUMW, IpU

pCUICHUHU 3a1a4 U3 APYIrux yLIe6HBIX npeamMcTOB

VYmMmenue ONCpHUPOBATH IIOHATUAMMU: OIIPEACIICHUE, aKCHUOMaA, TCOpEMaA,
J0Ka3aTCjIbCTBO, YMCHHC pacCrno3HaBaTb HMCTHUHHBIC UW JIOKHBIC
BBICKAa3bIBaHHUA, INPUBOAWUTE IPUMEPBI U KOHTPIIPUMEPHBI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUSA BBICKA3bIBAaHU M

YMeHue OonepupoBaTh MOHATHAMU: HATYPAIBHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTb HATypajbHBIX 4YHCEJ, IPU3HAKU
JEIIMMOCTH, LEJIOe YHUCI0, MOAYJIb YUCIA, OOBIKHOBEHHAs Ipo0b U
JeCSITUYHAsA Apo0b, CTAHJAPTHBINA BUJ] YKMCIIA, PALIMOHATIBHOE YHCIIO,
UpPPALMOHATIBHOE YMCIIO0, apu(METUYECKU KBaJApaTHBIH KOPEHb;
YMEHHE BBINOJIHATH JEHUCTBUS € UYWCIAMM, CpPaBHHUBATb W
YIOPSI0YMBATh YHCIIA, HPEACTABIATh YHUCIA HAa KOOPAMHATHOU
IPSIMOW, OKPYIVIATH YWCIIA; YMEHHE JENaTh NPUKUIKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHAMU: CTEIEHb C LIEJIBIM IOKa3aTeIeM,
aprupMeTHIECKUI KBaIpaTHBIM KOPEHb, MHOTOUJICH, aJlreOpandecKas
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypaldbHOW CTETIECHH
OOJBIIIE €AUHUIBI, YMEHHE BBITIOJHATH PAcuéThl 1O ¢dopmyam,
npeoOpa3oBaHus LENBIX, IPOOHO-PAMOHANBHBIX BBIPAXKEHUN W
BBIPAYKECHHI C KOPHSAMH, PA3JIOKEHHE MHOTOWICHA HA MHOYKUTEIIH, B
TOM YHCIIE C HUCHONb30BaHHWEM (OpMya pPa3HOCTH KBaApaTOB H

KBaJpaTa CyMMBI U pa3HOCTH



YMeHue onepupoBath NOHATUAMU: YHCIOBOE PABEHCTBO, YPaBHEHHE
C OJHOM TMEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHHUE pelllaTh JUHEHHbIE U KBAapPATHBIE YPAaBHEHNUS,
JIpOOHO-pallMOHATIBHBIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBbI
JIBYX JIMHEHHBIX YPAaBHEHUN, TUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a1a4 U3 IPYTUX IPEIMETOB
U TPAKTUYECKHUX 337a4; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO
OpSAMYyI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pa)KeHUs peIIeHuit

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUIMU: QYyHKIUS, TpaduK QYHKIIUH, HYJIH
GyHKIMH,  TPOMEXYTKHM  3HAKOINOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HaumOOJbllIee W HaWMEHbIIEe 3HAUYCHUS
byHKUIMY; yMEHHE OIIEpUpOBaTh HOHSTHSMMU: npsijast
[IPONOPLUUOHANIHOCTD, JINHEHHAs (PYHKIMS, KBaJlpaTUuHas QyHKIIHS,
oOpaTHasi MPOMOPIUOHANIBHOCTh, Mapaboiyia, rumepoosa; ymeHue
CTpOUTh TIpaduku  (QYHKUMHA, MCHOIB30BaTh TIpaduku s
OINPEJEIIEHUs] CBOWCTB INPOLIECCOB M 3aBUCUMOCTEW, IS pELICHHUs
3aja4 U3 APYTUx y4yeOHbIX NMPEAMETOB U PEasIbHOM KU3HHU; YMEHUE

BBIpAXKATH (bOpMyJ'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

YMeHue ~ onepupoBaTh  MOHATUSAMU: H0CJIEI0BATENbHOCTb,
apupmMeTHyecKass W TeOMeTpUYecKas MpPOTPEeCcCUd;  YMEHHE
UCIOJIb30BaTh CBOICTBA MOCIIENOBATENBHOCTEH, (DOPMYJIBI CYMMBI U
o0L1ero 4jieHa IpH pelIeHuH 3a/ad, B TOM YHUCIE 33Jad U3 JIPYrux

y4eOHBIX TPEIMETOB U PEATHLHOM KUZHU

VYMeHue pemaTh 3aJa4un pa3HbIX THUIOB (B TOM YHCIIE Ha MPOLEHTHI,
JIOIM U 4YacTH, JBWKEHHUE, paboTy, IIEHYy TOBAapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 3aJjaui U3 00JacTH YIIPaBICHUS TUYHBIMHU
U CeMEeHHbIMH (HHAHCAMH); YMEHHE COCTaBISTh BBIPAKEHUS,
ypaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI 10 YCIOBUIO 3aJayH,
UCCIIEI0BATh OIYYEHHOE PELUICHNE U OLEHUBATh IPaBAONIOJ00HOCTb
MOJIyYECHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpPaA, TOUKA, OTPE3OK, MpsAMas,
aIyd, J0OMaHas, yroi, MHOI'OyTOJIbHUK, TPEYTOJIbHUK,

paBHOOEPEHHBIH 51 PaBHOCTOPOHHUU TPEyIrOJIbHUKH,
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13
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IPSMOYTOJBHBIN TpPEyrojbHUK, MeauaHa, OWCCEKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYTONbHUK,  MapajuiesiorpaMMm,  pomo,
IpSIMOYTOJIBHMK,  KBajpar, Tpaleuus; OKPYKHOCTb,  KpYT,
KacareibHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (UTypamu;
yYMEHHME peuaTh 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOM KM3HU, HA
HAaXO0KJEHUE T'€OMETPUUECKUX BEIUYUH C IPUMEHEHUEM U3YyUYEHHBIX

CBOWCTB (uryp u pakToB

YMeHue omepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJILHUKOB; MAapaJUIeIbHOCTh U MEPIECHANKYISIPHOCTh TPSIMBIX,
yrojl MEXAy HOpSAMbIMM, HEPHEHIUKYJISAp, HAKIOHHAs, MPOEKIUs,
nonobue  ¢uryp, 1oa00HBIE  TPEYTOJbHUKHU,  CUMMETpPHUS
OTHOCHUTEJIBHO TOYKHM M NPSMON; YMEHHE Pacllo3HaBaTh PaBEHCTBO,
CUMMETpUI0O M mojobue ¢uryp, MapaJuIeIbHOCTh U

NEPNCHAUKYJIIPHOCTD IIPAMBIX B OKPYIKAKOIICM MUPC

YMeHue onepupoBaTh IOHATHSAMM: JJIMHA, PAacCTOSHUE, YTOJ
(BesqIMuMHA yTiia, CUHYC U KOCHHYC yTja TPEyrojbHHKA), IJIOIA/b;
YMEHUE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATb (OpPMyJbl MEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlieenuIe/1a; YMEHUE MPUMEHATh NIPU3HAKU
paBEHCTBAa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEyTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpHYECKHE COOTHOLICHUS IS

BBIYHMCIICHHS JUTUH, PACCTOSTHAM, TIJTOAIeH

YMmenue wu300pakaTh IUIOCKHE QUIYpPHI M WX KOMOUHAIHH,
NPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOMIIBIO YEPTEKHBIX
MHCTPYMEHTOB UM 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WIIU

CHUMBOJIbHOMY OITMCAHUTIO

YMeHue omnepupoBaTh IOHATHUSAMH: IPSIMOYIOJIBHAs CHCTEMA
KOOPJMHAT, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHNUE BEKTOpAa HA 4YHUCIO, CKaJsIpPHOE IPOU3BEICHHE
BEKTOPOB; YMEHHME HCIOIb30BaTh BEKTOPbl M KOOPAWHATBHI s
IIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 IPYTHX

Y4EOHBIX TIPEIMETOB U PEATHHON KU3HHU

Ymenue OIICPHUPOBATE TMOHATHAMMU: CTOJIOMKOBBIE U KpPYTOBEIC

AuarpaMmbl, TaGJ’II/II_ILI, cpeaHee apI/I(I)MeTI/I‘-IeCKOC, MEIuaHa,
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HauOoJpIlIee U HAMMEHBIIIEe 3HAYCHHS, pa3Max YHMCIOBOTO Habopa;
yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATh U  INPEOOPa3OBBIBATH
MHPOPMALIMIO, TPEACTaBICHHYI0O B Ta0NMIAX ¥ Ha JUarpamMMax,
OTPaXAIOUIYIO CBOMCTBA U XapaKTEPUCTUKH PEaTbHBIX MPOIECCOB U
ABJICHUM; yMEHHE paclO3HAaBaTh HM3MEHUMBBIC BEIMYUHBI B

OKpYXKarolieM MUpe

YMeHue onepupoBarh MOHATUSMU: CIyYalHBIM OMNBIT (CITy4dalHbIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CIIy4allHOTO OIbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHUE HaXOIUTh BEPOATHOCTH CIIyYalHBIX COOBITHH B OIBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOZOM OpPIraHM30BaHHOTO Iepedopa U ¢ UCIOIb30BAHUEM
IpaBWJla YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTU PEAbHbIX
COOBITHH U SIBIEHUH, TOHUMATh POJIb MPAKTHUECKU JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITUH B OKpYXKaloIleM MHpE U B >KU3HU;
3HAaKOMCTBO C TOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIbIO B MAaCCOBLIX ABJICHUAX

YMeHue BoIOMpaATh MOAXOISAIINN W3YYEHHBIM METOA IJis perieHUus
3a7a4M, IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIKCHIBaTh OTJICJbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ PA3BUTHS MATEMATHUKU KaK HAYKU, IPUBOIAUTH
NpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA W HUX aBTOPOB B

OTEYECTBEHHOW ¥ BCEMUPHOU UCTOPUU



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATUKE
Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haku enMMoCTy HEeIbIX YUCel

- OOBIKHOBEHHBIE M JECATUYHBbIE  JpOOM, TPOLEHTHl, OECKOHEYHbIE
' nepuoAnYecKue aJpoou

13 Panmonaneupie uuncna. ApudMeTHUECKHE OIepaluud C ParioOHAIbHBIMU
' YUCIaMHU

14 JleticTButenbHbIe Ynciia. Apu(pMETHYECKUE ONEPANN C JEeHCTBUTEIbHBIMU
' YUCIaMHU

s [TpubnmkEHHBIC BBIYKMCICHUS, MpaBUiIa OKPYIJICHUS, TPUKHUIKA W OIEHKA
' pe3yJibTaTa BBIYMCICHUN
2 Anrebpanyeckue BHIPaXKESHUs

2.1 BykBeHHbBIE BBIpaXKeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ menbiM mokaszareneM. CTEneHb C palMOHAJIBHBIM TOKa3aTeleM.
' CBoiicTBa cTenEHU

2.3 MHoro4yieHsl

24 Anrebpanueckas 1poOb

) s Apudmerndyeckuii  KOpeHb  HaTypaidbHOW  cremeHu.  JledicTBus ¢
. apuMeTHIEeCKUMHU KOPHSIMH HaTypadbHON CTETICHH
3 VYpaBHEHUs 1 HEPABEHCTBA

iy Henbie u npoOHO-panMioHanbHbIE ypaBHEHUA. CHCTEMBI U COBOKYIMHOCTH
' ypaBHEHUH

1s Iensle u npoOHO-panMoOHaTbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB

33 Pemienne TeKCTOBBIX 337124
4 YucrioBble OCIE0BATENBHOCTH

4.1 ITocnenoBaTeAILHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEN



4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmernueckass u reomerpuueckas mnporpeccud. Dopmyia  CIOKHBIX
MIPOIICHTOB

OyHKIMHU

OynHknusg, crnocodsl 3amanus  GyHkuua. [paduk  Gysknmu.  OO61acTh
OIIpeIeNIeHUs] U MHOXeCTBO 3HaueHuil ¢pynkuuu. Hynu Gynkiuu. [IpomexyTku
3HAKOIOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMBbl U
MUHUMYMBbl (pyHkuuu. Hambonbiiee u HauMeHblee 3HaYeHHE (QYHKIMM Ha

IIPOMEXYTKE

Koopaunats! Ha IpsIMOM U INIOCKOCTH
Koopaunatnas npsmas

JlekapTOBBI KOOPANHATHI HA TNIOCKOCTH
I'eomerpus

I'eomerpuueckue GuUrypsl 1 UX cBOicTBa
TpeyroabHUK

MHOroyrojasHUKH

OKpy’KHOCTb U KpyT

N3mepenne reoMeTpu4eCcKuX BEJIUYHH
BekTopsl Ha III0CKOCTH

BeposTHOCTB U cTaTUCTHKA
OnwucarenpHas CTaTUCTUKA
BepositHoCTh

KombunaTtopuka

MuoxectBa

I'padsr



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 332517306569740705391320732391633840583015900609
Bnageney Mucknosa MpuHa AHaTonbesHa

OeicTevTened C 22.04 2026 no 22.04.2027



http://www.tcpdf.org

		2026-09-18T19:18:27+0500




