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MNOACHUTEJBHASA 3AIINCKA

Oo6mue nenu uzydeHus: yueonoro kypca «I'eometpus» npeactasiersl B [IOOIT OOO. OHu 3akiio4aroTcs, Ipekie BCEro B
TOM, YTO Ha YypOKax TIeOMETpPUM OOYyYalOUIUMHCS YYUTCA NPOBOJUTH JIOKA3aTEeNbHBIC PACCYXKACHHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIIOUEHHUS, JTOKA3bIBaTh WCTUHHBIC YTBEPXKACHUS M CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIACHUS «OT
MIPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIMPOBATh OOpaTHBIC YTBEpXKIACHUS. B oOydeHMHM yYMEHHIO pacCyXIaTh
COCTOUT BaXKHOE BOCIIUTATEIIBHOE 3HAUEHUE U3YUCHUSI TEOMETPUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MaTeMaTUYECKOMU IIKOJIE.

BTopoii 1enbio u3ydeHus reOMETpPUU SIBISIETCS UCTIOIb30BaHUE €€ KaK HHCTPYMEHTA MPU PEIICHUH KaK MaTeMaTUYeCKUX, TakK
Y MPAKTUYECKUX 3aJ1ay, BCTPEUAIOIINXCS B PEAIbHOW JKU3HU. DTOMY COOTBETCTBYET BTOpAsl, BEIYMCIUTEIbHAS JIUHUS B U3YYCHUU
reoMeTpuu B IIKoje. [ 3Toro y4uTento peKoOMeHAYyeTcs MoA0UpaTh 3aJadyd MPAKTUYECKOrOo XapakTepa JJisg pacCMaTpUBAEMBbIX
TE€M, YYUTh OOYYaIOIIUXCS CTPOUTh MATEeMATHUYECKHUE MOJIENU PEATbHBIX >KU3HEHHBIX CUTYyalluid, MPOBOJAUTH BBIYUCICHUS U
OLICHUBATh A/ICKBATHOCTH IOJYYEHHOro pe3ysibrata. KpailHe Ba)KHO MOMUYEPKHBATH CBSI3U T'€OMETPUM C APYTMMH IPEIMETAMM,
MOTHUBUPOBATh HCIIOJIb30BaTh OMPEACIICHUS TeOMETPUUECKUX (UTYpP U TOHSATUH, JEMOHCTPUPOBATH MPUMEHEHHE IMOTYYEHHBIX
yMeHUN B (pU3MKE M TEXHUKE. DTU CBS3U Hamboliee SApKO BHUJHBI B TeMax «Bektopwpy, « TpUroHoMeTpudecKkue COOTHOIICHUS,
«Metop koopaunat» u «Teopema [Tudaropar.

CornacHo ydyeOHOMY IIaHy B 7-9 Kkiaccax u3ydaercs ydeOHBIM Kypc «l'eoMeTpusi», KOTOPBIN BKJIIOYACT CICAYIOIINE
OCHOBHBIE pazJielibl cojiepkanus: «['eomerpuueckue GUrypbl U ux cBoOMCTBay, «M3MepeHre reOMEeTPUUYECKUX BEIUYUH», a TaKkKe
«/lekapToBbI -KOOPAMHATHI HA TNIOCKOCTY, « BexkTopb», «/BuxkeHus miaockocti» U «IIpeobpazoBanust mogoous».

VYueOHbIl T1aH TpeaycMaTpUBaeT U3yUYeHUE T€OMETPUM Ha 0a30BOM YPOBHE, UCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B
y4eOHOM TO/Ty, BCEro 3a TpH roja ooyueHust — He meHee 204 yacoB



COIAEPKXAHUE OBYUYEHUASA
7 KIIACC

HavansHble noHsATHSA reomerpuu. Touka, mpsiMas, OTpe30K, Jyd. Yroisl. Buael yrios.
BeprtukanbHble W CMEXHBIE YIubl. buccekrpuca yrima. JloMaHas, MHOIOYI'OJIBHUHK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM cummeTpun. [Ipumepbl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS € MOMOUIBIO LIMPKYJISA M JIMHEWKHU. TpeyroiapHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M TpU3HAKK paBHOOEAPEHHOTO TpeyroiabHuka. [Ipu3Haku paBeHCTBA
TPEYTOJILHUKOB.

CBoiicTBa ¥ IpU3HAKU NapaJuIenbHBIX NpsMbIX. CyMMa yrioB TpeyrojbHuKa. BHeniHue
YTIIbI TPEYTOJIbHUKA.

[IpssmMoyrosibHBIM TpeyroabHUK. CBOWCTBO MEAMAHBI MPSAMOYIOJIBHOTO TPEYTrOJIbHUKA,
MPOBEAEHHONW K ruroreHy3e. lIpu3Hakm paBeHCTBA NPSAMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTI0oM B 30°.

HepaBencTtBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIbHHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OOJbIIEM yIJIe U OOJIbIIEH CTOPOHE TpeyrojibHUKA. [lepnenaukysp u
HAaKJIOHHAS.

I'eomeTpuueckoe Mecto To4yek. buccekTpuca yria M CEpeIWHHBIA MEPIICHANKYISP K
OTPE3KY KaK FreOMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb W KpYI, XOpJla M JMaMeTp, WX CBOWCTBa. B3anMHOE pacnosokeHue
OKPYKHOCTH M nipsiMoi. KacaTenpHast u cekymas K OKpyKHOCTH. OKpYy»KHOCTb, BIUCAHHAS B
yroJi. BnucanHas u onvcaHHas OKpY»KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero nmpu3HakM U CBOMCTBA. YacTHbIE Ciydan
napajuiesorpaMmoB (TIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), MX MPU3HAKU U CBOMCTBA. Tpamnerus,
paBHOOOKas Tparmenus, €€ CBOWCTBA U Mpu3HaKu. [IpsiMmoyrosibHas Tpanemus.

Meron yasoenust Meauansl. LlenTpanbHas cumMmerpus. Teopema Paseca U teopema o
MPONOPUHUOHAIBHBIX OTPE3KaxX.

Cpennue MMHUM TPEYTOoJIbHUKA U Tparnenuu. LIeHTp Macc TpeyrojabHHKa.

[Togobue  TpeyronpbHUKOB, Kodpdumuent nomobus.  [lpusHaku  momobus
TPEYroJbHUKOB. [IprMeHeHne moqo0ust mpy peleHUH MPAKTUYECKHUX 3a/1a4.

CgoiicTBa miomaaei reomeTpudeckux Guryp. @opmyibl s MIOMATU TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u Tpaneruu. OTHOIIEHUE TII0IaIeH MoI00HBIX QUryp.

Brruucnenue mionianei TpeyroJIbHUKOB 1 MHOTOYTOJILBHUKOB Ha KJIeT4aTol Oymare.



Teopema [ludaropa. [Ipumenenne Teopemsl [ludaropa npu pemeHun MpaKTUIECKUX
3a1ad4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOro YIUIa NMPSAMOYTOJIBHOTO TpeyrojbpHHKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. TpuroHomerpudeckue GpyHkuuu yrios B 30, 45 u 60°.

BrnimcanHble M IEHTpaIbHBIE YIJIbl, YTOJ MEXIAY KacaTelIbHOU U XOPAOU. YTJIbl MEKIY
XOpAaMu MW CEKyllMMH. BrucaHHple M ONHCAHHBIE YETBIPEXYTOJBbHUKU. B3aumHoe
pacnojoxeHue IByX okpyxkHocTeil. Kacanue okpykHocteil. OOliue KacaTeabHbIE K JABYM
OKPYXXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, taHreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. POPMYJIIbI IPUBEACHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeobpa3zoBanue nogodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O MNpOU3BEACHUU OTPE3KOB XOpZ, TEOPEMBI O IIPOU3BEAECHUU OTPE3KOB
CEKYILHUX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa (MOAynb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
HaIIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HAJ
BeKTOpaMu. Pa3znokeHne BEKTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl
BekTOpa. CKaJsIpHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0KICHHUS IUIMH U YIJIOB.

JlekapTOBBl KOOPAMHATBI HA IUIOCKOCTH. YPAaBHEHUsA IPSAMONM M OKPYXHOCTH B
KOOpAMHATAaX, IEPECEUEHUE OKPYKHOCTEN U IPSAMBIX. METOI KOOPAMHAT U €ro NPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. J[iIMHA OKpy»KHOCTH. ['pagycHas u paaumaHHas mepa
yTJ1a, BBIYUCIIEHUE JUIMH OyT OKpYyKHOCcTel. [momanp kpyra, ceKTopa, CEerMeHTa.

JIBUKEHUsT TUJIOCKOCTM M BHYTPEHHUE CUMMETpud (uryp (31emMeHTapHbIe
npeacrapiienus). [lapamnensubiii nepenoc. [ToBopor.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSD HA  YPOBHE OCHOBHOTI 'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS IMpOTpaMMbl yueOHOro Kypca «l'eoMeTpusi»
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSABIICHUEM MHTEpECa K TMPOLUIOMY M HACTOALIEMY POCCUHUCKOW MAaTEMaTHUKH,
LEHHOCTHBIM OTHOLICHUEM K JOCTHMIKEHUSM POCCUUCKUX MATEMATUKOB M POCCUHUCKOU
MAaTEMATUYECKOM WIKOJIBI, K MCIOJb30BAHUIO ATHUX JOCTHXKEHUW B JPYTHMX HaykKax M
MPUKIAAHBIX cdepax;



2) rpa:xKIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpaXKJIaHWHA W PeaTn3alldyd €ro Ipas,
IpEe/ICTaBIICHUEM O MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TIPOLIETYp TPaKIAHCKOro 001IecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO OTHYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTHYCCKUM TPUMCHEHHEM
JOCTUKEHUA HAyKH, OCO3HAHMEM BAXHOCTH MOPAJIBbHO-3TUUECKUX TMPUHIIUIIOB B
NEATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOU Ha AKTMBHOE yYaCTHE B PELICHUM IMPAKTHYECKUX 3a7a4 MAaTeMaTHYECKOU
HaIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO0 OOpa30BaHUS Ha MPOTSHKECHUU
BCEH KU3HU IS YCTIEITHONW TIPO(hEeCcCHOHATBHOM MeATeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPDOM UM TIOCTPOCHUEM HWHIMBHUIYAJIbHOU TpPAEKTOPUU
o0pa3oBaHMsI W >KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CITIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUAITHIO MAaTEMAaTHUYECKUX
OOBEKTOB, 3aJlay, pEHIeHUH, pacCyKJIEeHUH, YMEHHUIO BHUACTh MAaTEeMAaTHYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTAIMEN B ICSTEILHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX MPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA 4YEJIOBEKAa, MPUPOJBI M OOIIECTBA, MOHMMAaHUEM
MaTeMaTUYeCKOW HayKd Kak cdepbl YeIOBEUECKOUW JESITEIIbHOCTH, ATANoB €€ pa3BUTHS U
3HQUUMOCTH I  Pa3BUTUS UUBWIM3ALWAH, OBJIAJACHUEM SI3bIKOM MAaTEMAaTHKA U
MaTeMaTUYECKOW KyJbTYpON KaK CpPEICTBOM MO3HAHUS MHUpPA, OBJIAJCHUEM MPOCTECHUIIUMHU
HaBBIKAMHU UCCJICIOBATEIILCKON JIEATEIbHOCTH,

6) ¢usnueckoe BocnuTaHue, GOpMHPOBAHME KYJbTYPbl 310POBbS W
IMOLMOHAJIBLHOTO 0JIaronoJIyYns:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTUUECKHUE 3HAHHUS B HHTEpPECaX CBOErO 3/I0POBbBS,
BEJICHUS 3/I0POBOT0 00pa3a KU3HU (30pOBOE NMUTAHUE, COATAaHCUPOBAHHBINA PEKUM 3aHSATUN
U OT/bIXa, peryiisipHas pusndyeckas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HaBbIKA PeQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa APYTroro YeJIOBeKa;

7) 3K0JI0OTHYEeCKOEe BOCIIMTAHME:

OpUEHTaIMel Ha MPUMEHECHHE MaTeMaTHYeCKUX 3HAHUM JJIs pelIeHus 3a7a4 B 00JacTu
COXPAHHOCTHU OKpPY’KarolIeld Cpelibl, TJIaHUPOBAHUS TMOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJENCTBUMA  JUISI  OKPYXKAIOIIeH  Cpelbl, OCO3HaHWEM TIJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH X PEIICHHUS;

8) ajanTanus kK M3MEHSIIOIUMCS YCJIOBUSIM COLUAJIBLHON M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEeSITeIHbHOCTh, B TOM YHUCIIE€ YMEHUE YUUTHCS
y IPYTux JIOJEH, MPUOOpETaTh B COBMECTHOW JESATEIHHOCTU HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIUH U3 OMbITA IPYTHX;



HEOOXOUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUN, B TOM 4HcIe (OPMYyIUPOBATH
UJeH, TOHATHUS, TUNOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM UYHCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh Je(PUUUTBI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, IJIAaHHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMIO KaK BBI30OB, TPEOYIOMUNA KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U
AercTBUs, (GOPMyYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUA, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTenbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Ba3oBble Jiornyeckue 1eficTBHA:

e BBIBJISITH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHSATHH, OTHOIICHUA MEXIY MOHATUAMU, (HOPMYITUPOBAThH ONpPEACIICHUS MOHSATUH,
YCTAaHABJIMBATh CYHIECTBEHHBI NpPHU3HAK  KJIAacCU(pUKAIMKA, OCHOBAaHMUS  JIs
000011IeHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOJMMOIO aHAIN3A;

e BOCIPUHUMATH, (HOPMYITUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIC U
OTpULIATEIbHBIC, €UHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3W M MPOTUBOPEYHUS B
dakTax, JaHHBIX, HAONIOJCHUSX M YTBEPXKICHUSX, Mpeajiaratb KpUTEPUH s
BBIABJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

e JICNIaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTHUKH, IETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUHN 110 AaHAJIOTHH;

e pa3bupaTh J0Ka3aTeIbCTBA MATEMaTUUYECKUX YTBEPXKACHUN (TpsMble U OT
MPOTUBHOTO),  MPOBOJUTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JOKa3aTelbCTBa
MaTEeMaTU4YeCKUX (PaKTOB, BHICTpAMBATh APTYMEHTAIIUI0, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKJICHUS,

e BBIOMpaTh Croco0 pemieHus yuyeOHOM 3amayn (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BEIOUpaTh HanboJiee MOAXOASAIINN ¢ YYETOM CAMOCTOSITENIHHO BbIJICTICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIHOJIB30BATh  BOMPOCHI KaK  MCCIEAOBATEIbCKUII  MHCTPYMEHT  IO3HAHUA,
dbopMynrpoBaTh BOIIPOCHI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
CaMOCTOSTENIbHO YCTAHABJIMBATH HCKOMOE U JaHHOE, (OpMUPOBAaTH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HUIIUI0, MHEHUE;

e TMPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJOXHBIM SKCIEPUMEHT,
HEOOJIbIIOE HCCIEIOBAHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4yeCcKOro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOI;

e caMOCTOSITEILHO (opMynupoBaTh 0000IIEHHS W BBIBOABI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIOICHUS, UCCIISIOBAHUS, OIIEHUBATH IOCTOBEPHOCTH MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNUI;



IMPOTrHO3UPOBATH BO3MOXHOC Pa3BUTHC Imponecca, a TaKXKC BbIABHUI'AaThb
MMPCAIOJIOKCHHUA O €TI0 PAa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

BBISIBIISITh HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALIUU, JAHHBIX, HEOOXOAUMBIX
JUISL PELLIEHUS 3a/1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

BbIOMpaTh (opMy mpencTaBieHus HHPOpPMAMM W WIUIIOCTPUPOBATH PEIIAeMbIe
3a/layu CXeMaMHu, lrarpaMmmMamMu, HHOU rpaukoi U MX KOMOUHAIIUSIMU;

OLICHMBATh HAJEKHOCTh HHPOPMAIIUH IO KPUTEPHSIM, PEATIOKEHHBIM YIUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUAMHU U LEISIMU
oOlLleHus, SICHO, TOYHO, T'PAMOTHO BbIpaXaThb CBOK) TOYKY 3pEHUS B YCTHBIX M
MMCbMEHHBIX  TEKCTax, JaBaTh IMOSCHEHHWS 1O XOAY pELICHUs 3aJayH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B XoJe OOCYXIEHHUs 3a/laBaTb BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMbl,
npo0JieMbl, perraeMoi 3a7auu, BbICKAa3bIBATh MJI€H, HALIEJICHHBIE HA MIOUCK PELLEHUS,
COMOCTAaBIISATh CBOM CYXJEHUA C CYXKICHUAMH JPYTUX YYACTHUKOB JHUajora,
oOHapyXMBaThb pa3jIMYU€ M CXOJCTBO TMO3MUIMI, B KOPPEKTHOU (opme
(opMyIUpPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

IPENCTABIATh PE3YJIbTaThl PELICHUS 3a/1a4U, SKCIIEPUMEHTA, UCCIIEI0BAHNUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (hOpMaT BBICTYIUIEHUS C y4ETOM 3a/ay MpPE3CHTAluu U
0COOEHHOCTEN ayuTOpHUU;

MMOHUMATh M UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHAUBUIAYAJIbHON PabOTHI
Y pelIeHUN YY4EeOHBIX MAaTEMATUYECKUX 3a71aY;

NPUHUMATh 1EJIb COBMECTHOM  JEATEIbHOCTH, IUIAHUPOBATh  OPTraHU3ALMIO
COBMECTHOM paboThl, pacnpelensTh BHUAbBI padOT, JOroBapUBaATLCA, OOCYKIATh
MPOIIECC U Pe3yiabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TIpynmoBbIX ¢(opMax paboThl (00CYyXKIeHus, OOMEH MHEHUSIMHU,
MO3TOBBIC€ IITYPMBbI U JPYTHE), BHIMOJIHATH CBOIO YacTh pabOThl M KOOPJIAUHUPOBATH
CBOU JICVCTBHUS C IPYTUMH YIE€HAMHU KOMaHJIbl, OLICHUBATh Ka4€CTBO CBOErO BKJIaJa B
oOMi  TPOAYKT MO  KpUTEpHsIM,  CPOPMYJIMPOBAHHBIM  yYaCTHUKAMU
B3aUMOJEUCTBHUSL.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSTENIbHO COCTABJIATh IUJIaH, AJITOPUTM PEIIEHUs 3aAadd (MM €ro 4acTh),
BBIOMpATh CMOCOO pElIeHHs] ¢ Y4YETOM HMEIOMIMXCA PECypCcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apI'yMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM
HOBOU HH(POPMAIIUH.



CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yibTaTa PEIIeHUs
MaTEeMaTUYECKOH 3a/1auu;

e TPEABUJETH TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a/1a4d, BHOCUTD
KOPPEKTHUBHI B ICSITEIILBHOCTh HA OCHOBE HOBBIX 0OCTOATENLCTB, HAMICHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

e OIICHMBATh COOTBETCTBHE pe3yJibTaTa JIEATEIbHOCTH TMOCTABJICHHOM WEMH W
YCIIOBUSAM, OOBSCHATH MPUYUHBI JOCTUIXKEHUS WM HEOCTHXKCHHS 1EIH, HaXOIUTh
OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K kxonny oOyueHus B 7 KJjacce 0oOydaromIMics HOJYYUT CIEAYIOLIUE IMPEAMETHBIE
pe3yJIbTaTHhI:

Pacrio3HaBaTh W3y4yeHHBIE T€OMETpUUYECKHE (UTYpBI, ONpENeisTh HX B3aUMHOE
pacnoJiokeHue, n300paxaTb reoMeTpUUecKue (PUryphl, BBIMOIHATh YEPTEHKHU IO YCIOBHIO
3amaun. M3MepsaTs TMHENHBIE U YIJIOBBIE BENWMYMHBL. Pemare 3a1aun Ha BBIYMCIIEHUE JUIMH
OTPE3KOB U BEJIUYUH YIJIOB.

JHenate rpyOyl0 OLEHKY JUHEHHBIX U YIVIOBBIX BEJIMYMH MPEAMETOB B peajbHOU
KU3HH, pa3MEPOB NPHUPOAHBIX O00BEKTOB. Pa3nuuarh pa3mepsl 3TUX OOBEKTOB IO MOPSIAKY
BEJIMYUHBI.

CTpouTh yepTekKU K TEOMETPUUECKUM 33/1a4aM.

ITonp30BaTbCA INpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOIB30BaTh IPU3HAKUA M
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUH 3a]1a4.

[IpoBOOUTE TOTHUYECKUE PACCYKIECHUS C UCITOIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

ITonp30BaThCA NpHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYIOJBHUKOB, CBOWCTBOM
MEIHaHbl, MPOBEAEHHOW K TUIIOTEHY3€ IPAMOYIOJBHOIO TPEYrOJIbHUKA, B PELICHUU
FeOMETPUYECKUX 3a1a4.

Omnpenensth napajijieNbHOCTh MPSIMBIX C MOMOILBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymasd. Onpenenars NapajuieIbHOCTh MPSAMBIX C MOMOIIBK) PaBEHCTBA PACCTOSIHUK OT
TOYEK OJHOM NPSAMOM JO TOYEK APYTOU MPSIMOU.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[IpoBOANTH BBIUMCICHHUS U HAXOJUTh YHMCIOBbIE M OYKBEHHbBIE 3HAUEHUS YIJIOB B
FeOMETPUYECKUX 3aJadyaX C MCIOJb30BAHMEM CYMMBI YIJIOB TPEYIOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU MEPECECUCHUH ABYX NapalIeIbHBIX
IPAMBIX CEKYILEH. Pemars npakTuyecKkre 3a1aun Ha HaX0XKACHUE YITIOB.

Bnagers moHATHEM reOMETPUYECKOTO0 MeCTa TOYEK. YMETh ONpPENeNsiTh OMCCEKTPUCY
yIJIa U CEpEIUHHBIN MEPIIEHANKYIISP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

DopMyIUpOBaTh ONIPEAEICHUS OKPYKHOCTU U KPYra, XOpAbl U IUaMeTpa OKPYKHOCTH,
[10JIb30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TU CBOKCTBA IIPU PEIIECHUHU 3a1a4.



BiianeTs NOHSATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOJIUTh €€
ueHtp. Ilomp3oBatbes (akTamMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB TpPEYrojbHHUKA
NEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE TMEPICHIUKYJISAPbl K CTOPOHAM
TPEYTOJbHUKA MIEPECEKAIOTCS B OHOM TOUKE.

Brmaners moHATHMEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BATBCA TEOPEMOU O
NEPHEHANKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHHs.

[Tonp30BaThCAd MPOCTEUIIMMU T'E€OMETPUYECKHMMHU HEPABEHCTBAMM, MOHUMATh HX
NPAKTUYECKUN CMBICII.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MMOCTPOEHUS C TOMOUIBIO LIUPKYJIS U JINHENKH.

K konmy oOydenmst B 8 kJjacce OOyJarONIMiiCS TOMYYUT CIEAYIONIME TPEIMETHBIE
pPEe3yJIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BUJbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIB30BATHCS HX
CBOWCTBaMHU IPU PEUIEHUN FEOMETPUUECKHX 3a4ad.

[IpuMeHATh CBOWCTBA TOYKM MEPECEUYECHHs] MEAMAH TPEyrosibHUKa (LEHTpa Macc) B
pEelIeHnH 3aa4.

Brnanete mNOHSATHMEM CpelHEW JMHUM TPEYrojbHUKA M Tpaneuuu, NOPUMEHSTh HUX
CBOMCTBa IIpM peleHuu reoMerpudecknx 3anad. [lomws3oBarbes Teopemonn Paneca u
TEOPEMON O IMPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX JUISl PELICHUS NPAKTUYECKUX
3a1ad4.

[IpuMeHATh NPU3HAKU TIOJI0OMS TPEYTOJIBHUKOB B PELIEHUN T€OMETPUYECKUX 3aa4.

[Tonb3oBatbesa Teopemoit Iludaropa s pemeHus reoMeTpUYECKUX U MPAKTUYECKUX
3ama4. CTpOUTh MAaTEMaTHYECKYH0 MOJENb B IMPAKTUYECKUX 3a/1adax, CaMOCTOATEIIBHO
JIENIaTh 4epPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJTUHBI.

Bragers MOHATHUSIMHM CHMHYCa, KOCHHYCa U TaHT€HCA OCTPOrO yrila MpSMOYTOJIbHOTO
TpeyroyibHUKa. [10J1630BaThCS ATUMU TOHATUAMU TSI pEUICHUS] IPAKTUYECKUX 3a/1a4.

Boruncnate  (pa3auuHbIMM - crioco0amMu) — IUIOW@Ab TPEYrojbHUKAa M IJIOLIAAU
MHOTOYTOJIbHBIX (Guryp (mosb3ysach, TIJ€ HEOOX0IUMO, KalbKylsTopoMm). IIpumensars
MOJIyYeHHbIE YMEHUS B MPAKTUUECKHUX 3a/layax.

Bragere NMOHATHSAMU BIOMCAHHOTO M LIEHTPAJIBHOTO YIJIa, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MeXAy XopJaMu (CEeKYLIMMH) U yrie MeXAy KacaTelabHOU H
XOpAOH MPU PEIICHUN T€OMETPUUECKUX 3aa4.

Biagetp NOHATHEM  ONMCAHHOIO  YETBHIPEXYTIOJBHUKA, NPHUMEHSATh  CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJbHUKA MTPU PEIICHUHN 3a/1a4.

[IpuMeHATh MOoTyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIH JIJIst
3a/la4 peajbHOM W3HM W NPOBOAWTH COOTBETCTBYIOIIME BBIYUCIECHHS C NPUMEHEHUEM
noI00Us ¥ TPUTOHOMETPUH (TIOIB3YSICh, I/1€ HEOOXOIUMO, KAJIbKYJISITOPOM).

K koniy oOyuenus B 9 kJjacce oOydaromMiics MOJYYUT CIEAYIOLIUE MPEAMETHBIC
pE3yJbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUMU OCTPBIX YIJIOB, HAXOJUTh C HMX IMOMOIIbIO
pazIMYHbIE 3JEMEHTHl IMPSAMOYTOJIBHOIO TPEYTrOJbHUKA («PELICHHE MPSMOYTOJbHBIX
TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYJISATOPA) AJIUHBI U YIJIbI 17151 HETaOJUYHBIX
3HAYEHUU.



[lonb3oBaTtbes  (opMmynamMu TPUBEACHHUS W OCHOBHBIM  TPUTOHOMETPHUUYECKUM
TOKIE€CTBOM JIJIs1 HAXOXJIECHHSI COOTHOLIEHU MEKy TPUTOHOMETPUYECKUMU BETUUMHAMMU.

Hcnonp30BaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB [UIsl HAaxXOXKICHMSI pa3IUYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY), NPUMEHATh WUX NpPU pEIICHUU
r€OMETPUYECKUX 3a]aY.

Brnagerr mnoHsTHsSMH npeoOpa3oBaHUS MOJA00MS, COOTBETCTBEHHBIX 3JEMEHTOB
nogoOHbIX Quryp. [lonb3oBarbest cBoiicTBaMM TOJ00US NPOU3BOJIBHBIX (QUIYpP, YMETh
BBIUUCIIATH JUIMHBI U HAXOJAWUTh YIJIbI Y MOJOOHBIX Guryp. IlpuMensaTs cBoiicTBa moao0us B
INPAaKTUYECKUX 3a/Jayax. YMETh MPHUBOJAUTH NMPUMEPHI MOAOOHBIX (UTYyp B OKpY’KarOLIEM
MHUpe.

[Tonb30oBaThCA TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThcs BEKTOpamMM, MOHMMATh WX TE€OMETPUYECKHM M (U3UYECKUN CMBICIH,
MPUMEHATh UX B PELICHUU T'€OMETPUYECKUX U (u3nuecKkux 3anad. [I[puMeHATh cKalapHOe
MIPOU3BEICHNE BEKTOPOB JJIs1 HAXOKJAEHUS JUIMH U YTJIOB.

[Tonb30oBaTbCcd METOAOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagere NOHATHUSAMHU IPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH, JUJIMHBI
IYyTH OKPYKHOCTM U PaJUaHHON MeEpbl yria, YMETh BBIYHCIATH IUIONIAJAb Kpyra MU €ro
yacteil. [[puMeHsTh MOJyYeHHbIE YMEHHUS B MPAKTUYECKUX 33/1a4ax.

HaxoauTs ocu (WK HEHTPbI) CUMMETPUM (PUTYp, IPUMEHATh JBUKEHUS MJIOCKOCTU B
IIPOCTEUINX CITydasiX.

IIpuMEHSATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIH JIJIs
3a/lay peajbHOM MU3HM W MPOBOAWTH COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHUEM
M000MS U TPUTOHOMETPUYECKUX (DYHKLMI (ITOJIB3YSICh, I1€ HEOOXOAUMO, KaJbKYISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne /i P Konrpoasusie IIpakruyeckue (mudpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ipocreiimme reomeTpudeckue GUrypsl 1
1 I/I)I: cBoiicTBa. M3me T:Hne FCOMe(b I/I}‘]l];;CKI/IX 14 bubmmorexa [IOK
' P R https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnnoreka IIOK
2 T 22 1
PEYTOIBHIKH https://m.edsoo.ru/7f415e2e
3 [TapayuienpHble NpsAMbIE, CyMMa YIJIOB 14 1 bubnnorexka HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 bubnmnorexka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6nuoreka [IOK
5 IT 0600 i 4 1
OBTOPEHHE, ODODIICHHIE SHAKMH https://m.edso00.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0
8 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne ni/m P Kourpoabubie IIpakTnyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
N bubmmorexa [JOK
1 q 12 1
CTRIPEXYTOIBHHIH https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MPOITOPITMOHATBHBIX OTpe3KaxX, IMOJ00HbIC 15 1 bubmorexa HOK
porioph P > 1104 https://m.eds00.ru/7f417e18
TPEYTOJIBHUKN
3 IInomans. Haxoxxnenue miomaaei 14 1 bu6nuoreka [IOK



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPEYrOJLHUKOB U MHOTOYTOJIBHBIX (pHUTYD.
[Tnomaau momgoOHBIX Guryp

Teopema ITudaropa u Hauana

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

bu6nmmoreka [IOK

TPUTOHOMETPUHU 10 https://m.edsoo.ru/7f417e18

VY1l B OKpyKHOCTU. Brincanusie u

OMMCAHHBIE YEThIPEXYTOJIbHUKH. 13 bubnmoreka [JOK

KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18

OKpPYKHOCTEH

[ToBTOpeHue, 060061IeHNE 3HAHUI 4 E::Sj;::éigg}; £417e18
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/n P Kontpoabnesie  IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmoreka [JOK
CHHYCOB. PenieHue TpeyrojbHMKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
B 12 1
3 CXTOpHL https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
4 1
JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 htts://m.edsoo.ru/7fA1a12c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. J{mrHA
5 05 YKHOCTH U TUIO y; b Kpyra g 8 bubmmorexa [JOK
py = I{V pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
bu6mmoreka [JOK
6 6
JBIKEHHS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IlpakTnueckue Aara unpposbie
Bcero u3yueHHusi o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:

1 [Ipocreiimue reoMeTpuIeCcKre 0OHEKThI 1 bubmorexa HOK
https://m.eds00.ru/8866b724
bubnuoreka [IOK

2 MuoroyronbHiic, AoMaras 1 https://m.edsogru/8866cb6a

3 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa [JOK
https://m.eds00.ru/8866c5c0

4 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1 bubmmorexa LOK
https://m.eds00.ru/8866c7be

) CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1

6 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1

7 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1

8 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1

9 N3mepeHne MTMHEHHBIX U YTIOBBIX 1

BEJIMYMH, BEIYUCIICHHE OTPE3KOB U YIIIOB
10 N3mepenue MMHENHBIX U YTIIOBBIX 1 bubnuoreka [IOK
BEJINYHH, BEIYMCICHUE OTPE3KOB U YTIIOB https://m.edso0.ru/8866c3ea
11 H3mepeHue JIMHENHBIX U YIJIOBBIX 1
BEJINYMH, BEIYUCIICHHE OTPE3KOB U YIIIOB
12 W3mepeHne TUHEWHBIX U YTIIOBBIX 1
BEJINYMH, BEIYUCICHHE OTPE3KOB U YIIIOB
13 [Tepumetp u momaab Guryp, 1
COCTABJIEHHBIX M3 MPSIMOYTOJIHLHUKOB
14 [lepumerp u momans guryp, 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

COCTAaBJICHHBIX U3 MPAMOYT'OJIbHUKOB

ITonsarue o PpaBHBIX TPEYTOJIbHUKAX U

15 HEPBUYHBIE MTPEJICTABICHUS O PaBHBIX bubmmorexa LOK
durypax https://m.eds00.ru/8866ce80
16 Tpu npuzHaka paBeHCTBA TPEYrOJIbHUKOB bubmiorexa LIOK
https://m.edso00.ru/8866d1fa
17 Tpu npuzHaka paBeHCTBA TPEYroJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYroJIbHUKOB
20 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/8866e88e
29 [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYroJIbHUKOB
93 [Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB
24 CBOICTBO MeIMaHBI TPSIMOYTOJILHOTO bubnuoteka [JOK
TPEYTOJIbHUKA, IPOBENEHHOMN K TUIIOTEHY3€ https://m.edso0.ru/8866e9ec
o5 CBoliCTBO MeIMaHbI MPSIMOYTOJIBHOTO
TPEeYrojbHUKa, MPOBEAEHHON K THIIOTEHY3€
26 PaBHOOeipeHHbIE U PABHOCTOPOHHNE bubnuoreka [IOK
TPEYrOJIbHUKU https://m.eds00.ru/8866d6fa
97 [Ipu3Haku u cBOICTBA paBHOOEIPEHHOTO bubnuotexa [JOK
TpeyrojlbHUKa https://m.eds00.ru/8866d880
08 [Tpu3Haky u cBOMCTBAa paBHOOEAPEHHOTO bubnuorexa [IOK
TPEyTroJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku 1 cBOWCTBa paBHOOEIPEHHOTO bubnnorexka [JOK

TpPEYrojabHUKa

https://m.eds00.ru/8866e26c¢



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

30

HepasencrtBa B reomerpuu

31 HepaBencTBa B reomeTpun bubmorexa HOK
https://m.eds00.ru/8866e3a2
32 HepaBeHcTBa B reomeTpuu
33 HepaBencTBa B reomeTpun
34 [IpsAMOyTroJIbHBIN TPEYTrOJBHUK C YTJIOM B bubnunoreka HOK
30° https://m.eds00.ru/8866eb22
[IpsAMOyYTroJIbHBIN TPEYTrOJBHUK C YTIIOM B
35
30°
36 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"TpeyronbHuku" https://m.edso0.ru/8866echc
37 [TapamienbHble IpsIMBIE, UX CBOMCTBA bubmmorexa [JOK
https://m.eds00.ru/8866ef64
38 [Isreiit mocTynat EBkinaa
Haxkpect nexaiue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU bubnuorexa [JOK
[IEPECCUCHUH apAIICIIbHBIX MPSIMBIX https://m.eds00.ru/8866f086
S 4%11(971
HakpecT nexaiiyue, COOTBETCTBEHHbIE U
40 OJIHOCTOPOHHUE YIJIbl, 00pa30BaHHbIEC IPU
MEPECCUCHUH NapaJIeIbHBIX IPSIMBIX
S 4%11(971
HakpecT nexaiiiue, COOTBETCTBEHHbIE U
41 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE NIPU
MEPECCUCHUH MapaJIeIbHBIX IPSIMBIX
S 4%11(971
HaxkpecT nexaiiue, COOTBETCTBEHHBIE U
4 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE PU

MIEPECEUCHUH NTapaJUIEIbHBIX MPSAMBIX
S 4%11(971
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Haxpect nexamue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbIC IPU

bubmuoreka [JOK

43 [IEPECCUCHUH NapAIUICIIbHBIX IPSIMBIX https://m.eds00.ru/8866f3b0
CeKyIlei
[Ipu3Hak mapayienTbHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSAHUN OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU IIPSAMOi
[Tpu3Hak napajuieTbHOCTH MPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSHUM OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOU MPSIMOM
46 CyMmMa yriioB TpeyroJbHUKa bubmmorexa [JOK
https://m.eds00.ru/8866f630
47 CymMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK
https://m.eds00.ru/8866f8ba
48 BremHue yritel TpeyroisHUKa bubmmorexa [JOK
https://m.edso0o.ru/8866fa5e
49 BremHue yritel TpeyroabpHUKa
KonTponbHas pabota mo Teme
50 "HapapJ'IJ'IeJ'ILHLII:)e IpsIMbIE, CyMMa yTJIOB bubnuorexa LIOK
| https://m.eds00.ru/8866fe6e
TpeyrojibHUKa
51 OKpYKXHOCTb, XOPJIbI M TUAMETP, UX bubnuoteka [JOK
CBOMCTBA https://m.eds00.ru/88670800
bubnnorexka [JOK
52 Kacatenbitas i OkpysKHoCTH https://m.edsogru/88670e9a
53 OKpY>KHOCTb, BIIUCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAs B yTOJl
bubnnorexka [JOK
55 [Tonsarue o 'MT, npumeHeHue B 3a1a4ax https://m.e dsogru 188670136
bubnnorexka [JOK
56 [Tonsarue o 'MT, npumeHeHue B 3a1auax httos://m.e dsogru 188670508
57 buccekrpuca u cepeIMHHBIN
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MEPIICHIUKYIISAP KaK TeOMETPHISCKUE
MeCTa TOYeK
58 OKpY>KHOCTb, OIMCAHHAS OKOJIO 1 bubnnoreka [JOK
TpeyrojbHUKA https://m.eds00.ru/88670a62
59 OKpy’KHOCTb, OIIMCAHHAS OKOJIO 1
TPEYroJIbHUKA
60 OKpYXHOCTb, BIIUCAHHAS B TPCYTOJIbHUK 1 bubmmorexa [JOK
Py ’ peyr https://m.edso00.ru/8867103e
61 OKpy’KHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK 1
bubmuorexa [JOK
2 I1 i 1
0 POCTCHIIHE SaAaTH Ha HOCTPOCHHE https://m.eds00.ru/88671188
bubmuorexa [JOK
63 IT i 1
POCTCHILINE 3a/aHH Ha HOCTPOCHHE https://m.eds00.ru/886712d2
KoHnTposipHas padboTa mo Teme
64 "OKpYy>XKHOCTb U K I'eomerpuueckue 1 bubmmorexa [JOK
Py . 20 P https://m.eds00.ru/88671462
MOCTPOCHHUS
[ToBTOpenue n 06o0IIeHNE 3HAHNI
65 OCHOBHBIX TTOHSTHM M METOJIOB Kypca 7 1 bubmmorexa [JOK
F1OB KYP https://m.eds00.ru/886715b6
KJ1acca
bu6nmoreka [JOK
66 14 1
TOTOBA KOHTPOJILHA padoTa https://m.eds00.ru/886716ec
[ToBTOpenue n 06o0IIEHNE 3HAHUI
67 OCHOBHBIX IIOHSTHH U METOJOB Kypca 7 1
KJ1acca
[ToBTOpenue u o0o0IIeHNE 3HAHUI
68 OCHOBHBIX TTOHATHM U METOA0B Kypca 7 1 bubmmorexa LIOK
FIOB KYP https://m.eds00.ru/886719bc
KJlacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KIIACC

KosuuecTBO 4yacos DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [MapayuienorpaMm, ero OpU3HAKU U CBOMCTBA 1 Bubmaorexa ITOK
P p ’ P https://m.edsoo.ru/88671af2
2 [MapayuienorpaMm, ero OpU3HAKU U CBOMCTBA 1 Bubmaorexa ITOK
p p ’ p https://m.eds00.ru/88671ca0
3 [TapaiutenorpaMm, €ro IprU3HAKH U CBOICTBA 1 bubnnorexa [IOK
P P ’ p https://m.eds00.ru/88671ca0
YacTHble clydyan napauiesiorpaMMOB
4 (MpsAAMOYTOJILHUK, pOMO, KBaJipar), uX 1 bubmmorexa LIOK
PAMOYT v’p > KBAIPAL), https://m.eds00.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTHble ciydyan napauiesiorpaMMOB
5 (MIpsAMOYTOJILHUK, pOMO, KBaJIpar), UX 1 bubmmorexa [JOK
PAMOYE v’p > KBAIPAL), https://m.eds00.ru/88671f20
MPU3HAKU U CBOWCTBA
YacTHbIe cay4yad mapauieIorpaMMoOB
6 (mpsimo onﬁnK (l;)M6 KBa, paT) ux 1 brbmmorexa [TOK
PAMOYT v,p > KBanpat), https://m.eds00.ru/8867209c
MPU3HAKU U CBOWCTBA
bubmmoteka IIOK
! Tpaneius 1 https://m.edso0.ru/88672358
8 PaBHOOOKAs U IpsAMOYTOJIbHAS TPAIIELUN 1 bubmorexa LOK
p r parett https://m.eds00.ru/8867252e
9 PaBHOOOKAs U nIpsAMOYTOJIbHAS TPAIIELUU 1 Bubmiorexa OK
p yr parett https://m.eds00.ru/88672858
bu6nunorexa LIOK
1 M 1
0 CTON YABOCHHA MEHAHET https://m.edso0.ru/88672b14
11 LleHTpanbHas CUMMETPUS 1 bubmmorexa LIOK

https://m.edso0.ru/88672b14
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12 KonTtponbHast pabora o Teme bubnuorexa [IOK
"YeTplpéXyroabHuKu" https://m.eds00.ru/88672c9%
13 Teopema ®aneca u Teopema o bubnmnoreka HOK
MPONOPIIMOHATBHBIX OTPE3KaX https://m.eds00.ru/8867337a
14 CpenHsis TUHUS TPEYroJIbHUKA bubmmorexa [JOK
https://m.eds00.ru/88672e0c
15 CpenHsis TUHUS TPEYroJIbHUKA bubmorexa LOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsst TUHUS bubmmorexa LIOK
https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpeaHss JTNHUSA bubnnorexa [IOK
https://m.eds00.ru/88673064
18 [IponopunoHanbHbIE OTPE3KU bubmorexa LIOK
https://m.eds00.ru/88673794
19 [TponoprinoHanbHBIE OTPE3KH bubmmorexa [JOK
https://m.eds00.ru/88673794
20 [TenTp Macc B TpEyroJbHUKE bubmorexa LOK
https://m.eds00.ru/886738fc
bubnnorexa [JOK
21 Monobueie TpeyronbHuin https://m.edso:)_.[ru/88673a78
22 Tpu npuzHaka nogo6Hs TPEYroJbHUKOB bubmmorexa LIOK
https://m.eds00.ru/88673bae
23 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/88673d52
24 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubmmorexa LIOK
https://m.edso00.ru/8867400e
25 Tpu npusHaka noo0us TPEYTrOJIbHUKOB
26 [Ipumenenne mMog00us PU PEIICHUH
MPAKTUYECKUX 3a7a4
97 KonTponbhas pabota no teme "IlogoOHbIe bu6muoreka [JOK

TPEeyrojabHUKN"

https://m.edso0.ru/8867445a
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28 CaoiicTBa mIoLIaAeH reoMeTPHUIECKUX bu6muoreka [IOK
buryp https://m.edso00.ru/886745fe

29 DopmyJibl U1 TUIOMIAAN TPEYrOJIbHUKA, bubnmnoreka HOK
napa’suiesorpaMmma https://m.eds00.ru/88674860

30 @opMyibl Ui IJIOLIAAA TPEYTOJIbHUKA, Bbu6muotexa [JOK
napa’suiesorpaMmma https://m.edsoo.ru/88674a22

31 DopMyIisl UIs IUIOLIAAN TPEYTOJIbHUKA, bubmunoreka [JOK
napasuiesorpaMmma https://m.edsoo.ru/88674a22

32 DopmyJIbl U1 TUIOLIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napa’suiesorpaMmma https://m.eds00.ru/88675288

33 DopMmyIbl I IJIOLIAANA TPEYTOIbHUKA, Bbu6mmoteka [JOK
napa’suiesorpaMma https://m.eds00.ru/8867542c

. bubmmoreka [JOK
34 Brraucnenue miomianeit caoxHbIX GUryp https://m.e dsoc])_.lru 188674678
35 [Tnomanu ¢uryp Ha kier4yaroit Oymare ]r?tI;I[()SSJ:I/I//Ir(T)]T:(;(SaC)c])_.IrOu/I;S 674736

36 [Tnomaan monoOHBIX Guryp
37 [Tnomaau noto0HBIX GUryp

38 3amaun ¢ MpakTHUYECKUM COJIep KaHueM bubnxoreka LTOK
https://m.eds00.ru/88675558

39 3amaun ¢ MpakTHYECKUM COJIep KaHueM buomrorexa LIOK
https://m.eds00.ru/88675684

40 Pemrenne 3aga4 ¢ MOMOIIbI0 METOAA bu6nmorexa LIOK
BCIIOMOTaTEJIbHOM TUIOIIAN https://m.eds00.ru/88674f90
41 KonTtponsHas padora no teme "[Inomans" E;ISSH/I//I;T:(E)?r?E 867570¢
42 Teopema [Tudaropa u e€ npumeHeHe E’[IESSH/I//I&T:;(;)(I)_EOU}; 8675018

43 Teopema [Tudaropa u e€ npumeHeHHE bubmmorexa LIOK

https://m.eds00.ru/88675918
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bubnunoreka LIOK

44 Teopema [Tudaropa u e€ npumeHeHME https://m.eds00.ru/88675abe
45 Teopema [Iudaropa u e€ npumeHenue
46 Teopema [Tudaropa u e€ npuMeHeHue
OnpeneneHne TPUrOHOMETPUUECKUX
KIHH OCTPOTO yIiia IPsIMOYTOJIbHOTO
47 ”?;I:WI;HLHHKi TpH}II"I;)HOM];e)TpH‘}I/;CKHe bubmmorexa [JOK
https://m.eds00.ru/88675d32
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TpeyrojabHUKe
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO bubmmorexa LIOK
https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO
51 KonTponbnas pabota o teme "Teopema bubmmoreka [JOK
[Tudaropa u Havana TpuroHomeTpun" https://m.edsoo.ru/8a1407e8
59 Bnucannbie v IEHTpaIbHBIEC YTIIBI, YTOJ bubmmoreka [JOK
MEK]1y KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8a1415b2
53 BrnucanHnble v IEHTpaIbHBIE YIIIBI, YTOJ bubnnorexa [JOK
MEXIy KacaTeJIbHOW U XOpAOoH https://m.edsoo.ru/8a141940
54 BrucanHble ¥ LIEHTPAIBHBIE YIUIBI, YIOJ bubmmoreka HOK
MEXy KacaTeJIbHOU U XOpAOoU https://m.edsoo.ru/8al41b34
55 VYTIbl MEXAY XOpAaMHU U CEKYLTUMU
56 Vsl MeXAy XOpJlaMU U CEKYITUMU
BriricaHHBIC 1 OTIFICAHHBIC
S7 YETBIPEXYTOJIBHUKH, UX MPU3HAKH U Bubmmorexa [IOK
CBOICTRA https://m.edsoo.ru/8a140f86
BriricaHHBIC 1 OTIFICAHHBIC
58 YEeTBHIPEXYTOJILHUKH, WX MPU3HAKH U bubmmorexa [JOK
CBOCTEA https://m.edsoo.ru/8a1416d4
59 BrmcaHnHbIC U OIIHCaHHbBIC bu6nunorexa LIOK
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YEeTBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA

[IprumeHeHne CBOMCTB BIMCAHHBIX U

https://m.edsoo.ru/8a1416d4

60 OTIMCAHHBIX YETHIPEXYTOJbHUKOB TIPH 1
pELIEHNH F€OMETPUUECKUX 3a1a4
IIpumMeHeHre CBOMCTB BIMCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOJbHUKOB TIPH 1
pEIIeHNU T€OMETPUYECKUX 3a/1a4
62 B3aumHoe pacnionoxenue 1Byx 1 Bbu6muotexa [JOK
OKPYXKHOCTEH, 00IIIHe KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
. bubnnorexa [{OK
63 Kacartite oxpysocteit 1 https://m.edsoo.ru/8al410a8
KonTpoapHas padota o Teme "VTisl B
64 OKPY’KHOCTH. BrircaHHbIe U OIIMCaHHBIE 1 bubmmorexa LIOK
| https://m.eds00.ru/8a141c88
YETBIPEXYTOJIbHUKU
65 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJI0B 1 bubnnorexa [JOK
KypcoB 7 1 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/8al4lddc
66 IToBTOpEHNE OCHOBHBIX IIOHATHH U METOZOB 1 bubmmnoreka [HOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHne 3HAHU] https://m.edsoo.ru/8al4lefe
bu6mmoteka IIOK
67 Hrorosas konTposbHas pabota 1 https://m.edsoo.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJI0B 1 bubmmoreka HOK
KypcoB 7 U 8 Ki1accoB, 00001IeHe 3HaHUH https://m.edsoo.ru/8al1420ac
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 OrnpeneneHne TPUrOHOMETPUUYECKUX 1 bubmmoreka [JOK
¢bynkuuii yrnos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 @opMyJibl IPUBEACHUS 1
bubnuoreka [{OK
3 Teopema kocitycos L https://m.edso0o.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 T 1 bubnunoreka LIOK
eOpena KOCHHYLOR https://m.edsoo.ru/8al42d5e
bubnuoreka [{OK
0 Teopema ciriycos L https://m.edsoo.ru/8al42e8a
Teopema cuHycOB 1
Teopema cuHyCcOB
9 HaxoxeHue AMH CTOPOH U BEIUYUH YTIIOB 1 bubanorexa [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8a1430b0
bubmmoteka IIOK
10 Penteriie TpeyrombHition L https://m.edsoo.ru/8al42ac0
bu6nmorexa LIOK
1 Penteriie TpeyrombHition L https://m.edsoo.ru/8al42ac0
bubnunorexa LIOK
12 Peiutertie TpeyrombHiion L https://m.edsoo.ru/8al42ac0
bubnunorexa LIOK
13 Penteriie TpeyrofbHiion L https://m.edso0.ru/8al42ac0
14 [TpakTHyeckoe MpUMeHEeHUE TEOPEM CHHYCOB 1 bubmuoteka [IOK

1 KOCHHYCOB

https://m.edsoo.ru/8al42c3c
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[IpakTnyeckoe NpUMEHEHUE TEOPEM CUHYCOB

15
U KOCHHYCOB
16 KoHnTtposnbHas pabota o teme "Pemienne bubnmnoreka HOK
TPEyroJbHUKOB" https://m.edso0.ru/8a14392a
bu6nunoreka LIOK
17 IT e €00 0
OFUITHE O HPEOLPAsOBaHHi HOAOOMH https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIC AIEMEHTHI IMOJ00HBIX bubnuorexa [JOK
buryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE 3JIEMEHTHI TIOJTOOHBIX
buryp
Teopema o mpoU3BEICHUN OTPE3KOB XOPI,
20 TEO peMa o1 pOI/I3Be HGHI/II/I 0 pe31<013 . bubmorexa HOK
P P A P . https://m.edsoo.ru/8a14406e
CEKYIIUX, TeOpeMa O KBaJApaTe KacaTeIbHON
Teopema o mpoU3BEICHUN OTPE3KOB XOPI,
21 TEO peMa omn pOI/ISBe HeHI/II/I oT pCSKOB - bubmotexa [JOK
P P A P . https://m.edsoo.ru/8al441a4
CEeKYILIUX, TeOpeMa O KBaApaTe KacaTelbHOM
Teopema o MPoN3BEICHNH OTPE3KOB XOP/I,
22 T€O peMa on pOI/I3Be I[eHI/II/I oT pe3KOB ’ bubmorexa LOK
p p a p . https://m.edsoo.ru/8al442da
CEeKYIIIUX, TeOpeMa 0 KBaApaTe KacaTeIbHOM
93 [IpuMeHeHne TeopeM B pEeLICHUH bubmmnoreka HOK
T€OMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [TpuMmeHeHnEe TEOPEM B pELLIEHUH bubmuotexa [IOK
T€OMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 IIpuMeHeHne TeopeM B peleHUuN bubmmoreka HOK
TeOMETPUUYECKUX 3a1a4 https://m.edso0o0.ru/8a144578
KonTponbhas pabota no teme
26 "TIpeoOpa3zoBanue monodus. Merpuueckue bubmorexa LIOK
peobp L P https://m.edsoo.ru/8a1447a8
COOTHOIIIEHUS B OKPY>KHOCTH
97 Onpenenenne BeKTOpoB. PU3NUECKUI U bubnmnorexa [JOK

FeOMCTpI/I‘IeCKI/II\/II CMBEICJI BEKTOPOB

https://m.edso0.ru/8a144960
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https://m.edsoo.ru/8a144960

28 CroxeHue ¥ BbIUUTaHUE BEKTOPOB, bu6muoreka [IOK
YMHOKEHHME BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CI10’)keHME U BBIYUTAHUE BEKTOPOB, bubmuorexa [{OK
YMHOKE€HHE BEKTOpA HAa YHUCIIO https://m.edso0.ru/8a144d52
30 CriokeHue ¥ BBIUUTAHUE BEKTOPOB,
YMHO)KCHHE BEKTOPA Ha YHCIIO
31 Pa3nosxeHne BeKTOpa 10 AByM
HEKOJUTMHEAPHBIM BEKTOpaM
bubnuoreka [{OK
32 Koopziatet sektopa https://m.edsogru/8a144fbe
33 CkajspHOe MPOU3BEICHUE BEKTOPOB, €TI0 bubnuoreka [{OK
MIPUMEHEHUE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB https://m.edsoo.ru/8a14539c
34 CkansipHO€ NMPOU3BEICHUE BEKTOPOB, €TI0 bubmmoreka [JOK
MIPUMEHEHHUE JUIsl HAXO0XICHUS IJIMH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemenne 3a1a4d ¢ moOMOIIBbIO BEKTOPOB bubmmorexa [JOK
https://m.edsoo.ru/8al44c3a
36 Pemienue 3agau ¢ noMoIbI0 BEKTOPOB bubnmorera HOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB ISl pelIeHus 3a/1a4
bu3uKu
38 KonrtponbHas pabdora no reme "Bekropsr” Eg{iﬁ;;?:g;gﬁga 14508
39 JlexapTOBBI KOOPAMHATHI TOYEK Ha
TIJIOCKOCTH
. bubnuotexa [JOK
40 ¥ pabHetie MpAMoit https://m.edsoi.Iru/8a145048
41 YpaBHeHHE NpAMON
bubmuoreka [{OK
42 ¥ PaBHEHHE OKpYHKHOCTH https://m.edsocl)_.[ru/8a14635a
43 Koopaunatsl Touek nepeceueHus bubmmorexa [JOK

https://m.eds00.ru/8a146620



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

OKPYKHOCTH U MPAMOM

MeTo KOOpAMHAT IPU PELLICHUN

44 T€OMETPUUYECKHX 3a/1a4, TPAKTUYCCKUX 3a71a4
45 Meroa KOOpAUHAT IPU PELLICHUN
TEOMETPHUYECKUX 3aJ1a4, TPAKTHUSCKUX 3314
46 Meroa KOOpAUHAT IPU PELLICHUN
TEOMETPHUYECKUX 3aJ1a4, TPAKTHUECKUX 3314
47 KonTponbnas pabota no teme "JlekapToBbl bubmmoreka [JOK
KOOPJMHATHI HA IJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, BBIYHCICHUE bubnnorexa [{OK
HX DJICMEHTORB https://m.edsoo.ru/8al46fda
bu6nmorexa LIOK
49 Hucno z. Jlnnia OkpysKHOCTH https://m.edsocL).Iru/8a1472c8
bubnnorexa [JOK
>0 Hucno z. Jlnnia OkpysKHOCTH https://m.edsocI)_.[ru/8a14714c
o1 JlnuHa ayru OKpy>KHOCTH
bu6nmorexa LIOK
52 Papuastas mepa yria https://m.edSO(])_.[ru/8a14714c
53 [Tnomane kpyra, ceKTopa, cerMmeHTa bubmmorexa [JOK
https://m.edso0.ru/8a147426
54 [Tmomane kpyra, ceKkTopa, CEerMeHTa bubmorexa LOK
https://m.eds00.ru/8a147750
55 [Tnomane kpyra, ceKTopa, CErMeHTa bubmorexa LOK
https://m.eds00.ru/8a147750
56 TToHsaTue o ABMXKEHUHU IIIOCKOCTH bubmmorexa TIOK
https://m.edsoo0.ru/8a147c82
57 [TapannenbHblil nepeHOC, TOBOPOT bubmmorexa LIOK
https://m.edso0.ru/8a147f16
58 [TapannenbHBIN TEpEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso0.ru/8a147f16
59 [TapannenbHblil nepeHoC, TOBOPOT



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

60 [MapannensHbIi IepeHOC, TOBOPOT 1
61 IIpuMenenue nBUKCHUN IPHU PELICHUN 3a1a4 1 bubnnorexa LHOK
P PHP https://m.eds00.ru/8a1480e2
KonTponbHas padoTa 1mo Temam
62 "[IpaBUIIbHBIE MHOTOYTOJIBHUKH. 1
OkpyxHOCTb. [IBrKeHUs miiockocTh"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL
. bubnuorexa [{OK
63 3HaHW#. MI3MepeHne reoMeTpuIecKux 1
https://m.edsoo.ru/8a148524
BeJIMYKH. TpeyroibHUKH
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
. bubnuorexa [{OK
64 3HaHu#. [lapannenpHbie u 1
https://m.edso0.ru/8a148650
NEPIEHIUKYIISIPHBIC IPSMbIE
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
65 3HaHUN. OKPYKHOCTb U KPYT. 1
I'eomeTpuueckre mocTpoeHus. YTJbl B
OKPY>KHOCTH
[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
66 3HaHWN. BrrcanHble 1 ommMcaHHBIE 1
OKPYXHOCTH MHOTOYTOJIbHUKOB
bu6nmorexa LIOK
67 Hrorosas koHTpoJbHas padboTa 1
R p https://m.edso0.ru/8a148920
68 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs 1
3HAHUMN
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTara
6 ['eomeTpus
Pacno3naBare M3ydeHHBIE TeOMETpUYECKUE (DUTYPBHI, ONPENeNsITh MX B3aMMHOE
6.1 pacnosoxeHue, n300paxarb reoMeTpuueckue (pUrypsel, BBIIOIHATH YEPTEKHU IO
' YCJIOBUIO 3aJa4u. M3MepsATh TMHEWHBIE U YIJIOBbIE BEIWYUHBL. PemaTe 3a1aun Ha
BBIYMCIICHHUE JIJTUH OTPE3KOB U BEJIUYHH YIJIOB
Jenate rpyOyIo OlLIEHKY JMHEWHBIX U YIJIOBBIX BEITHMYMH MPEAMETOB B peaibHOU
6.2 YKU3HU, Pa3MEPOB MPUPOJHBIX 00bEKTOB. Paznuuarh pazMepsl ITUX OOBEKTOB 110
MOPSIIKY BEJIMYUHBI
6.3 CTpouTh 4epTexu K F€OMETPUUECKHUM 3aa4aM
6.4 [Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh PU3HAKY U
' CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4
65 [IpoBOINUTh JIOTMYECKHE PACCYKIECHUS C HCIOIb30BAHUEM TI'€OMETPUUYECKUX
' TEOpPEM
[Tonp30BaThcs  MpU3HAKaMU  PAaBEHCTBA  MPSAMOYTOJbHBIX  TPEYrOJIbHHUKOB,
6.6 CBOMCTBOM  MEIMAaHbl, MPOBEAEHHOM K THUIOTEHY3€  HIPSIMOYTOJIBHOIO
TPEeYrojbHHUKa, B PEIIEHUH FEOMETPUUECKUX 3ajau
OnpenensaTs napajuieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPblE 00pa3yeT ¢
6.7 HUMHU cekymas. Onpenensars napauleIbHOCTh MPSMBIX C MOMOULIBIO PaBEHCTBA
pAacCTOSTHUI OT TOYEK OAHOU MPSMOM A0 TOYEK APYror MpsiMOi
6.8 Pemrate 3amaun Ha KieT4aToit Oymare
[TpoBOIUTH BBHIYMCIIEHUS M HaXOAMTh YHUCIOBbIE U OYKBEHHBIE 3HAUEHHs YIJIOB B
F€OMETPUUECKUX 3aJauyax C HCIOJIb30BAaHHEM CYMMBI YIJIOB TPEYrOJbHUKOB U
6.9 MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPH TMEPECEUEHHH JABYX
napajuleJIbHBIX MPSAMBIX cekylieil. Pemars mpakTudeckue 3aaul Ha HaXOXKICHHE
YTJIOB
Brnagerp mOHATHEM TE€OMETPUYECKOIO MeCTa TO4YeK. YMETb ONpEleNiTh
6.10 OHCCEeKTpUCY yrila U CepeAMHHbBIN MEePIEeHANKYIISP K OTPE3KY KaKk FreOMeTpHUecKre
MECTa TOYEK
6.11 @opMyIUpOBaTh ONPEACICHUS OKPYXKHOCTM M Kpyra, XOpApl M Juamerpa




OKPYKHOCTH, IOJIb30BaThCSI UX CBOMCTBAMHU. Y METh IPUMEHATH 3T CBOMCTBA IPH

peIIeHUH 3a1a4

BJ'Ia,I[eTB IIOHATAEM OIIMCAaHHON OKOJO TPEYTroJbHUKA OKPYXHOCTH, YMCTb

HaxomuTh €€ 1eHtp. [lomp3oBarbes akTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB

012 TPEYroJIbHUKA TEPECEeKaloTcs B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
NEPIEHIUKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA NIEPECEKAIOTCS B OHON TOUKE
6.13 Brnanete moHATHEM KacaTelbHOM K OKPYKHOCTH, IIOJb30BATHCS TEOPEMOM O
' NEPIEHIUKYJIIPHOCTU KacaTeIbHON U pajuyca, IPOBEAEHHOIO K TOUKE KacaHUs
6.14 [Tosnb30BaTbcsl TPOCTEMIIMMU T€OMETPUUYECKMMHM HEPAaBEHCTBAMH, MMOHUMATh HX
' MPAaKTUYECKHUI CMBICT
6.15 [IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOEHUS C NOMOIUBIO LUPKYIsS U
' JIMHEVKH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTaTa
6 ['eomeTpus
6.1 Pacnio3naBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BAThCS
' UX CBOMCTBAaMU IpU PELIEHUU F'€OMETPUUECKHUX 3a]a
6.9 [IpumeHsTH CBOMCTBA TOUKH MEpeceuyeHrs MeUaH TPEeyroibHUKa (LIEHTpa Macc) B
' pelIeHnN 3a1a4
Bnagers monsiTueM cpeqHEl JIMHUM TPEYroJbHMKA M TpameluH, NMPUMEHSITh MX
6.3 CBOICTBa MU PEIICHUU reoMeTpuueckux 3anad. [lonp3oBarbcsa Teopemont Paineca
' U TEOPEMONl O MPONOPIUOHAIBHBIX OTpe3KaxX, MPUMEHSATb UX JJs pelleHus
MPaKTUYECKUX 3a/1a4
6.4 [TpuMeHATh TpHU3HAKM MOJOOUS TPEYTOJIBHUKOB B PEIICHHMM I'€OMETPHUUECKUX
' 3a1a4y
[Tons3oBatbest  Teopemoirt I[ludaropa ansg  pemieHUsT TEOMETPUUECKUX U
6.5 IpakTHYeCKUX 3agad. CTpoUTh MaTeMaTHYECKYyl0 MOJENIb B IMPaKTUYECKHX
3aJja4ax, CaMOCTOATEIBHO JIeJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI
Bnagerp moHATHSMHM  CcHHYyca, KOCHHyca M TaHI€HCa OCTpOro yria
6.6 IPSIMOYTOJIBHOTO TpeyroyibHUKa. 1101p30BaThCs ATUMM MOHATUAMU IJI PELLICHUS
MPAKTUYECKUX 3a7a4
6.7 Bbruncnate (paznuyHbIME  cIOcOOaMM) IUIOUIA/b TPEYrojJbHUKAa W IUIOHIAIN

MHOTOYTOJIbHBIX ~ (puryp (moab3ysch, TJ€ HEOOXOJUMO, KaJbKYJISTOPOM).




[IpuMeHATH MOydYEeHHBIE YMEHMS B IIPAKTUYECKUX 3aa4ax

6.8

Bnaners moHATHAMH BOUCAHHOTO U IIEHTPAJILHOTO yTIiia, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaXx, yriax MexAy XopaaMu (CeKyU[MMH) W yIJie Mexay

KacaTeJIbHOM U XOpAOHU IIPU PELICHUH I€OMETPUUECKUX 3a1a4

6.9

BJ'Ia,I[eTB IIOHATHUEM OIIMCAHHOI'O LIeTI)IpéX}’l"O.]'II)HI/IKa, IIPUMCHATH CBOICTBa

OIIMCAHHOI'O quLIpéxyroanHKa IIpu pCUICHUH 3aaa4

6.10

IIpumeHATh TONYYEHHBIE 3HAHUS HA NPAKTHKE — CTPOUTh MAaTEMATHYECKUE
MOJEIN U1 33]1a4 PeaJIbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM TMOAOOMS WM TPUTOHOMETpHUU (TMONB3YSICh, TJIe HEOOXOIUMO,

KaJIbKYJIITOPOM)

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOIUTH C MX MOMOIIBIO
pasyinuHbIE JJIEMEHTBI IIPSIMOYTOJIBHOTO TPEYroJIbHUKA («pereHue
HOPSAMOYTOJIBHBIX TpPEyrojbHUKOB»). HaxoauTe (¢ MOMOIIBIO KalbKyJIsATOpA)

JAJIMHBI U YTJIbI JJI1 HETAOIUYHBIX 3HAYECHUH

6.2

6.3

6.4

ITonap30BaThCs (bOpMy.]'IaMI/I NpUBCACHHA W OCHOBHBIM TPUTOHOMCTPUYCCKHUM
TOXACCTBOM [JIs1 HaAXOXIACHUA COOTHOLLICHUM MCKAY TPHUTOHOMETPUYCCKUMU

BCINYHNHAMH

Hcnons30BaTh TCOPEMbI CHHYCOB H KOCHUHYCOB MJIA HAXOXIACHUS PA3TTUYHBIX
OJIECMCHTOB TpPCYIOJIbHHKA («pemeHI/Ie TPCYFOJ'II)HI/IKOB»), MNPpUMCHATL HUX IIPU

peLIeHNH TeOMETPUUYECKUX 3a1a4

Brnaners moHsATHsAMH TpeoOpa3oBaHHUs MOJOOMS, COOTBETCTBEHHBIX 3JE€MEHTOB
noao0HbIX ¢uryp. ITomp3oBaTbes CBOWCTBaAMM MOAOOMS MPOU3BOJIBHBIX (QUTYD,
YMEThb BBIYHMCIATH JJIMHBI U HAaXOAWTh YIJbl y MOAOOHBIX ¢uryp. Ilpumenars
cBOMicTBa MOA00MA B NPAKTHUECKUX 3aJadyax. YMETb HIPUBOIUTH MPUMEpPHI

NOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpe

6.5

ITonw30BaThCs TEOpEMaMu O IIPOU3BCIACHUN OTPE3KOB XOpJA, O HNPOU3IBCIACHUU

OTPEC3KOB CCKYLIUX, O KBaAPaTC KacaTellbHOM

6.6

[Tonb30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUM U (PU3NYECKUIT CMBICT,

IPUMEHSTh X B PELICHUH T'€OMETpUYeCKuX U (u3nueckux 3agad. [lpumeHsarsb



CKaJIApHOC MPOU3BCACHUC BCKTOPOB IJI HAXOKACHUA OJIMH U YITIOB

6.7

6.8

6.9

6.10

ITonw30BaThCs MCETOAOM KOOpPAWHAT Ha IIJIOCKOCTH, NPUMCHATH €ro B PCIICHUUN

TCOMCTPHUYCCKUX U NTPAKTUYICCKUX 3a1a4

Bnazners noHATUSMU MPaBUIIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JITHHBI
YT OKPY>KHOCTU M PaJIMAaHHON MepBhI yIJia, YMETh BBIUMCIATH IJIOLAAb Kpyra U

€ro 4acTeil. HpI/IMeHSITB MMOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

HaXOI[I/ITB OCH HJIM OHEHTPbI CUMMETPHUUN (bHpr, IMPUMCEHATH ABUXXCHUSA ITJIOCKOCTHU

B IIPOCTEUINX CIIyYasix

[IpuMeHATh MOJy4YEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJENM JUIS 3a/1a4 PEAIbHOM )KU3HU U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHHEM MOJ00HMS W TPUTOHOMETPUYCCKHX (QYHKIHHA (TIOIB3YSCh, TJIE

HEO00X0IUMO, KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomerpus
Hauanbuble noHsaTus reoMmerpuu. Touka, mpsimasi, OTPE3OK, Jyd. Yros. Buasl yrios.
6.1 BepTtukanbHble M CMEXHBIE yIubl. buccekrpuca yria. JlomaHas, MHOrOYyroJIbHHK.
[TapaninenbHOCTb U EPIEHIUKYIISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  gurypsl. OCHOBHBIE CBOICTBa OCeBOW cuMMeTpuH. llpumepsl
' CUMMETPUU B OKPYKAIOIIEM MUDPE
6.3 OcHOBHBIE TOCTPOEHUS C IOMOIIBIO LUPKYyIss M JuHeiku. TpeyronsHuk. Beicora,
' MeauaHa, OMCCeKTpHca, MX CBOMCTBA
6.4 PaBHOOeIpeHHBII 1 PABHOCTOPOHHUH TPEYrOIbHUKH. HepaBeHCTBO TpeyroapHUKa
65 CpoiicTBa W NpU3HAKU PABHOOEIPEHHOrO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
' TPEYTOJIbHUKOB
6.6 CaolicTBa U NPU3HAKY NapauieabHbIX NpsAMbIX. Cymma yrioB TpeyroibHUKa. BHemnHue
' YIJIbl TPEYTOJIbHUKA
ITpsimoyronbHbIN TpeyroabHUK. CBOMCTBO MeQuaHbl NMPSMOYIOJIBHOTO TPEYTOJIbHHKA,
6.7 NpoBeAEHHONW K rumnoteHy3e. [Ipu3Haku paBeHCTBAa MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB.
[TpstMOyTONIBHBIN TPEYTOJBHUK ¢ yriioM B 30°
HepaBeHcTBa B TreOMETpUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOW, Teopema O OojpimeM yrie W Ooybliel CTOpPOHE TpPEYroJbHUKA.
[lepnieHauKyIAp U HAKJIIOHHAS
6.9 I'eomeTrprueckoe mMecTo Todek. buccekrpuca yria M cepelMHHBIN NEPIEHIUKYIAP K
' OTPE3KY KaK Fr€OMETPUYECKNE MECTa TOUEK
6.10 OkpyXHOCTb M KpyI, XOpAa WM JIUMaMeTp, HUX CBOWcTBAa. B3ammMHOe pacrnoiokeHue
' OKPY’KHOCTH M npsimoil. KacaTenbHas u cexyias K OKpyKHOCTH
6.11 OKpy’KHOCTb, BIICAaHHAs B yrojl. BrnimcanHasi u onucaHHas OKpYKHOCTH TPEyroJibHUKa
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
6 I'eomeTpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKast Tpanenus, e€ cBolicTBa U npu3Haku. [IpsMoyronpHas Tpanenus




Meron ynBoenus menuansl. LlenTpanbnas cumMmerpus. Teopema daneca u teopema o

o4 IIPONOPILMOHAIBHBIX OTPE3KaAX
6.5 CpenHue TMHUN TpeYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa
6.5 [TonoGue TpeyronbHUKOB, K03 durent noaodus. [Ipu3Haku mogodus TpeyroabHUKOB.
' ITpumenenne nogo0us NpH pelIeHMH IPAKTUYECKUX 3a/1ad
6.7 dopmyiibl 115 IUIOLAAN TPEYroJdbHHUKA, apaiesorpaMMa, poMba U Tpanenuu
6.8 CpoiictBa miomaneii reomerpuyeckux Quryp. OTHOIIEHHE IUIOMAACH MOJT00HBIX
' (rryp
6.9 Boruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsl [ludaropa mpu pemeHHH MPaKTHYECKUX
' 3a1a4
CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIjia NpsSMOYTOJIBHOTO TpeyrojbHHKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpudeckne GyHKuu yriaos B 30°, 45° u
60°
6.1 Brnucannble ¥ EHTpaAJIBHBIE YIJIbI, YTOJI MEXKY KAcaTeIbHOM U XOPIOH. YTIIbI MEXIY
' XOpJlaMH U CEeKYLUTUMHU
6.13 Brnircannble U onrcaHHbIE YETHIPEXYTONbHUKU
6.14 B3aumHoe pacnonoxenue nByX OkpyxkHocTel. Kacanue okpyxHocTei. OOmue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcCHOBHOE TPHUTOHOMETPHUYECKOE
' TOXeCTBO. POPMYJIBI IPUBEACHUS
6.9 Pemenune TpeyronbHukoB. Teopema KOCHMHYCOB H TeOpeMa CHHYCOB. Pemenue
' MPAKTUYECKHX 3aJ[au C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [Tpeo6pazoBanue mompodwus. [1og00me COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 mpou3BeIEHUU OTPE3KOB XOPH, TEOPEMbI O IMPOU3BEIEHUU OTPE3KOB CEKYIIHX,
' TEeopeMa O KBaJlpaTe KacaTeJIbHOU
Bekrop, nmiMHa (MOAYNB) BEKTOpA, COHAINPABIEHHBIE BEKTOPbI, MPOTUBOIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMM HaJ
BEKTOpaMHU. Pa3noskeHne BEKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunats! Bektopa. CkajiipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHE JIJIs1 HAX0XKJIEHUS

JAJIMH U yIJI0B




JlexapToBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUsS IIPAMOM U OKPYXKHOCTH B

6.7 KOOpJMHATaX, MEepecedeHue OKPYKHOCTEH M TpsAMBIX. MeTox KOOpAMHAT W €ro
pPUMCHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JnuHa OKpyXHOCTH. ['pamycHas W paguaHHas Mepa Yria, BBIYMCICHHE UIUH JIyT
' OKpY’KHOCTEHN
6.10 [Tnomane kpyra, cekTopa, cermMmeHTa
6.11 JIBHOKCHUS TUIOCKOCTH M BHYTPCHHUE CHMMETPHH (PUTYD (3JIEMEHTApHBIC MPE/ICTABICHNU).

[TapannensHbiii nepenoc. [loBopoT




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YVJBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'0 001IIero 00pa3oBaHus HA
ocuoBe ®I'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, IOJMHOKECTBO, ONEpallMd HaJ
MHO>KECTBAMH; YMEHUE ONEPUPOBATH MOHATUSAMU: Tpad, CBI3HBIA rpad, AepeBo,
IUKJI, IPUMEHATh WX MPH PEIICHUU 3aJa4; YMEHHE HCIOJIb30BaTh rpaduueckoe
MPEJCTABICHUE MHOXECTB ISl OMKMCAHUs PEATBHBIX MPOLECCOB U SIBJICHUM, MPU

peHICHUU 3a4a4 U3 APYTUX y‘le6HBIX npeaMETOB

YMeHue OIICPHUPOBATDH IIOHATHUAMMU: OIIPCACIICHUC, aKCHomMma, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClo3HaBaTb MCTHHHLIC W JIOKHBIC BbICKA3bIBAHMA,
MNPpUBOJAUTDL IMPHUMCPbI U KOHTPHPUMEPLI, CTPOUTH BLICKA3bIBAHUA W OTPULAHUA

BBICKA3bIBaHUN

YMeHHe onepupoBarh MOHATHIAMH: HATypaJlbHOE YHUCIO, IIPOCTOE M COCTABHOE
4KCII0, JEIMMOCTh HATypajbHBIX YMCEJ, IPHU3HAKU JEIMMOCTH, LEJIOE€ YUCIIO,
MOJYyJIb YHCIIa, OOBIKHOBEHHAs APOOb M JECSATUYHAs APOOb, CTaHAAPTHBIN BUJ
Yuciaa, palMOHAIBHOE YHCIO, HPPALMOHAIBHOE YUCIO, apUu(pMETHYECKHUH
KBaJIpaTHbI KOpPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C YMCIAaMH, CPaBHUBATh U
yHOpSAOYMBATh YHUCJA, TPEACTABIATH 4YHCIAa HAa KOOPAUHATHOM IpPSAMOM,

OKPYTJIATH YKClia;, YMCHHUC ACIATh NPUKUAKY U OLUCHKY PE3yJIbTaTa BBEIUHMCIICHUH

YMeHue onepupoBaTh TMOHATHUSIMU: CTENEHb C  LEJIbIM  [IOKa3aTesem,
apudMeTHUeCKuil KBagpaTHBIH KOpPEHb, MHOTOWIEH, airedpandeckas apoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU OoJbllle €IUHUIIBL;
YMEHHUE BBIMOIHATE pacuéTsl Mo (GopmysiaM, Mpeodpa3oBaHMs LIENbIX, APOOHO-
PAlMOHATIBHBIX BBIPAXXEHUM M BBIPAXKEHUN C KOPHSIMH, pa3jioKeHUE MHOTOYJIeHa
Ha MHOXXUTEIIM, B TOM YHCJIE C UCIOJIb30BaHUEM (POPMYI Pa3HOCTH KBaJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHHe onepupoBaTh IMOHATHSIMH: YUCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOU
[IEPEMEHHOM, 4YMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHUE
pelaTh JMHEHHbIE U KBAJIpaTHbIE YpaBHEHUs, JpOOHO-paAIlMOHAIbHBIE YPaBHEHUS
C OJHOM NIEPEMEHHOH, CHCTEMBl JBYX JIMHEHHBIX YpaBHEHUM, JIMHEWHbIC
HEpaBEHCTBA U X CHUCTEMBI, KBaJpaTHbIE U APOOHO-pallMOHATILHBIE HEPABEHCTBA C
OJIHOW NEPEMEHHOW, B TOM YHCIE MPU PEIIEHUH 3a1ad U3 APYIHMX IMPEIMETOB U

MPAKTUYCCKUX 3adad; YMCHHUC HUCIOJIB30BATh KOOPAWMHATHYKO IMPIAMYHO U




KOOPJAMHATHYIO TIOCKOCTH JIJIs1 H300paXeHUsI PeIICHUI ypaBHEHU, HEpaBEHCTB U

CHCTEM

YMeHue ornepupoBaTh MOHATUAMH: GYHKIMS, Tpaduk GyHKIUU, HYIW QYHKIUH,
MPOMEXKYTKH  3HAKOIOCTOSIHCTBA, TMPOMEKYTKH  BO3pACTaHWs, YOBIBAHUS,
HauOoJpIllce W HAaWMEHbIEE 3HAUCHHUS (YHKIMH; YMEHHE OIEepUPOBAThH
MOHITUSIMH: TIPSIMasi TPONOPIIMOHATLHOCTh, JTUHEWHAs (YHKIUS, KBaJpaTHIHAs
byHKIMSI, OOpaTHas NPOMOPIHOHAIBLHOCTh, TNapabosa, runepbosna; yMeHHE
CTpOUTH TrpaduKu (YHKIHH, UCTIOIB30BaTh TPAPUKU IS ONPEACICHUS CBOWCTB
NPOIIECCOB U 3aBHCUMOCTEH, ISl pelIeHHsI 3a7a4 U3 JAPYTHX YUYEOHBIX MPEIMETOB
U peajbHOW KW3HU; YMEHHE BBIpaXaTh (QOPMYyJaMU 3aBUCUMOCTH MEXIY

BCJIIMYNHaAMU

YMeHrne omnepupoBaTh IMOHATHUAMH: TOCIEAOBATEIILHOCTD, apuMeThyecKas u
reoMeTpHuyecKas IPOrPecCcui; yMEHHE UCIIOJIb30BATh CBOIiCTBa
MOCIICI0BATEIPHOCTEH, (DOPMYIIBI CYMMBI U OOIIETO YICHA MPU PEIICHUH 3a/1a4, B

TOM YHUCJIC 3a1a4 U3 APYIrux y‘le6HHX npeaMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemarh 3aJjauu pa3HbIX THIIOB (B TOM YHCIIE HAa IPOLEHTHI, JOJIU U YacCTH,
JBIDKEHUE, paboTy, IeHy TOBApOB M CTOMMOCTD ITOKYIIOK U yCIYT, HAJIOTH, 3a7a4i
U3 o0lacTH yNpaBleHUS JIMYHBIMM U CEMEHHBIMH (HUHAHCAMM); YMEHHE
COCTaBJISITh BBIPAXKEHMSI, YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHUIO
3aJjaud, HUCCIEN0BaTh IOJIYYEHHOE PpEIIeHHWE U OLEHMBATH IPaBIONOA0OHOCTb

MOJIYYCHHBIX PE3YJIbTAaTOB
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YMeHue omnepupoBaTh MOHATUAMU: (UTYpa, TOYKAa, OTPE30K, MpsMmas, Iyd,
JoMaHas,  yroj, = MHOTOYIOJbHHMK, TPEYTOJIbHUK, pPAaBHOOEAPEHHBIH U
PaBHOCTOPOHHHM TPEYrOJBbHHUKH, MPAMOYTOJIBHBIM TPEYroJbHUK, MEAHaHa,
OuccekTpuca M BBICOTA TPEYrONbHUKA, YETBIPEXYTOJIbHUK, Iapajuleiorpamm,
poMO, NpsSMOYrOJBHUK, KBajpaT, Tpameuus; OKPYXKHOCTb, KpYI, KacaTellbHas;
3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHM (PUTypaMu; yMEHHUE pellaTh 3a7ayd, B TOM
YUCJI€ U3 NOBCEAHEBHOM >KU3HU, HAa HAXOXKICHUE T€OMETPUYECKUX BEIMYHMH C

IPUMEHEHHEM M3yUYEHHBIX CBOUCTB (UTyp U (PaKTOB

YMeHue onepupoBaTh HOHATHAMU: PaBEHCTBO (UTYp, PAaBEHCTBO TPEYTOJbHUKOB;
MApaJUIEIbHOCTh M MEPIEHIUKYISIPHOCTh MPAMBIX, YroJll MEXAYy IpsSAMBIMH,
NEepIEHINKYISAp,  HAKJIOHHAsA, MpOeKIus, mnoxobue  Quryp, m0oa00HbBIE
TPEYTrOJIbBHUKHA, CHUMMETPUS OTHOCUTEIBHO TOYKM W  NPSAMON; yMEHHUeE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHUIO M Mojo0ue ¢uryp, napamienbHOCTh U

NEPHEHAUKYIISIPHOCTD MIPSMBIX B OKPYKarOLIEM MUPE

11

YMenue ONCpUpPOBATh HNOHATUAMU: IJIMHA, PACCTOAHUC, YIrOJI (BeJ’II/I‘-II/IHa yria,

CHHYC W KOCHHYC yTJla TPEYroJIbHHWKA), TUIOMIAb; YMEHUE OIIEHUBATH pPa3MeEphI



12

13

IpeMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE HPUMEHSTH (POpMyIIbl
nepuMeTpa W IUIOIIAJA MHOTOYIOJBHHUKOB, [UIMHBI OKPYXXHOCTH M ILIOIIAJN
Kpyra, oObeMa MpPSIMOYIOJIbHOTO TapajuleJieluIesia; YMEHHE HPUMEHSTh
IIPU3HAKU PABEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy I[lucaropa, TpUroHOMETpHUECKUE COOTHOIICHUS JUIsI BEIYUCICHUS JUTNH,

pacCTOAHUH, TJIOIIAACH

YMmenue uzobpaxarb IUIOCKHE (QUIYpbl U UX KOMOHMHAIMH, MPOCTPAHCTBEHHBIC
GUrypel OT pyKH, C TMOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX
CPEJICTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY OIIUCAHUIO

YMeHue onepupoBaTb IOHATHSMM: IPSIMOYTOJIbHAs CUCTEMa KOOpJMHAT;
KOOPJMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BE/ICHUE BEKTOPA HA YUCIIO,
CKaJsIpHOE IPOMU3BEACHHUE BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl U
KOOPJAMHATHI JJI NPEACTABICHMS NAHHBIX U PEIICHHsS 3a7a4, B TOM YHCIE W3

JPYTUX y4EOHBIX MIPEIMETOB U pEaIbHOM JKU3HU
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YMeHne onepupoBaTh MOHATHUSIMH: CTOJOWKOBBIE M KPYTOBBIE JHArpaMMEI,
TaOMUIBI, CpelHee apuMeTHdyecKoe, MenuaHa, HauOojblllee W HauMEHbLIee
3HA4YEeHHs, pa3Max YMCIOBOro Habopa; yMEHHE HM3BJIEKaTb, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(OPMALIMIO, IPEICTABICHHYIO B TaOJIMLIaX U HA AUarpamMMmax,
OTPaXKAIOIYI0 CBOICTBA M XapaKTEPUCTUKU PEAIbHBIX MPOLIECCOB U SBJICHUN;

YMCHHUCEC paCllO3HABATh U3MCHYHNBBIC BEJIMYUHBI B OKPYXKAOIEM MUPE

YMeHue onepupoBaTh NOHATUSAMU: CITy4aiHBINA ONBIT (CIy4aiHbII SKCIEPUMEHT),
AIIEMEHTapHOE COOBITHE (AJIIEMEHTAapHBIM MCXOJ) CIy4yallHOro OMbITa, Cly4yailHoe
COOBITHE, BEPOSITHOCTb COOBITHS, yMEHHE HaXOJIUTh BEPOSATHOCTH CIIydailHBIX
COOBITHI B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH; YMEHUE
pemiath 3aayd METOAOM OPraHHW30BAaHHOTO Iepedopa M C HCHOJIb30BAHUEM
IpaBWJia YMHOXEHHS; YMEHUE OIICHHBATh BEPOSITHOCTU PEANbHBIX COOBITUH U
SBJICHUH, TOHUMATh POJIb MPAKTHUECKHU IOCTOBEPHBIX U MAJTOBEPOSTHBIX COOBITUI
B OKpYKaloIllleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHSITHEM HE3aBUCHMBbIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN M €ro pojibl0 B MAacCOBBIX

SABJICHUAX
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YMeHre BBIOMpPATh TOAXOMSIIMA HW3YYCHHBIM METON I PEeIIeHUs 3aJadd,
MPUBOJIUTH MPUMEPHl MAaTEMATHUUYECKUX 3aKOHOMEPHOCTEM B IMPUPOAE U KU3HH,
pacro3HaBaTh MPOSABJICHUE 3aKOHOB MAaTEMATHKM B HCKYCCTBE, OMNUCHIBATH
OTZEJBHBIE BBIIAIOIIMECS PE3YJIbTATHI, IOJYYEHHBIE B XOE Pa3BUTU MATEMATUKU
KaK HayKH, MPUBOJUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUH M HUX aBTOPOB B

OT€YECTBEHHOW U BCEMUPHON UCTOPUU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/Iep:KAHUSA
1 Yucna u BIYUCICHUSA
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TEPHOANYECKHIE APOOH
1.3 PanmonanbHble uncia. ApupmMeTnueckue onepanuy ¢ paloHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIE YUCla. APU(PMETHIECKHUE ONIEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH
L5 [TpubnuxEHHbIE BHIYMCICHUS, MpaBUJIA OKPYIJIEHUS, MPHUKHIKA W OLEHKA pe3yibTara
. BBIYMCIICHUI
2 AnrebpanyecKkue BhIpaKEeHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
”5 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palUMOHAIbHBIM IOKazareneMm. CBoiicTBa
. CTENEeH!
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
”E Apudmernueckuit KopeHb HaTypaJabHOM cTeneHu. JedcTBus ¢ apudMeTHIeCKUMU KOPHIMHU
- HaTypaJbHOH CTeNeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1poOGHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Ienbie u 1poOGHO-paIOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEIbLHOCTEH
4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLEHTOB
5 OyHKIMH
OyHkius, crnocodbl 3amanud QyHKiuu. ['paduk ¢ynkinuu. OOnacTh omnpeneneHuss U
- MHOKeCTBO 3HaueHud ¢(ynkumu. Hymm ¢yskmuu. IIpomMexyTku 3HAKOMOCTOSHCTBA.
. [IpomMexxyTku MOHOTOHHOCTH  (pyHKIHH. MaKCHMyMbl W MHHUMYMBI  (DYHKITHH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTucTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padms




