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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpuss Kak OJMH M3 OCHOBHBIX pa3JelOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOINNA CBOEH LEIbI0 00ECHEeUNUTh M3YyYEHUE CBOMCTB M Pa3MepoB (QUIYp, HX
OTHOLIEHMM M  B3aMMHOE PACIOJIOKEHUE, ONUPAETCA Ha  JOTUYECKYIO,
JOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs T€OMETPUM Ha YPOBHE OCHOBHOI'O
o011ero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOIIUNCS YUUTCS MPOBOJIUTH
JIOKa3aTEJIbHbIE PACCYKICHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
UCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXKJIE€HHsI «OT MPOTUBHOIO», OTJIMYaThb CBOWCTBA OT IIPU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPIKIACHUS.

Bropoli 1menpr0 u3yyeHUs TE€OMETPUH SIBISETCS HCIOJb30BAaHHE €€ Kak
MHCTPYMEHTA IPHU PEIICHUU KaK MaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3aaad,
BCTPEUAIOUINXCA B peajbHOM >kU3HM. OOyyarouuiics OJDKEH HayduTbCs
OTIpEeACUTh T€OMETPUUECKYI0 (UTYpPY, OMUCATh CIOBAMH JAHHBIA UYEPTEK WU
PUCYHOK, HAWTH IJIOIIA/lb 3€MEJIBHOIO y4acTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOI'O Kalenss wiu TpeOyemble pasMepbl Trapaxa JJisi aBTOMOOWJIS.
OTOMy COOTBETCTBYET BTOPAsl, BBIYUCIMUTENIBbHAS JIMHUAS B M3yYEHUH I'€OMETPUH.
[Ipu pemeHnH 3aaad MPAKTUYECKOrO XapakTepa OO0ydaroIIHUKCsS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJENU pEANbHbIX JKU3HEHHBIX CHUTYyallMil, MIPOBOIUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTD MOJYYEHHOTO PE3YbTaTa.

KpaiiHe BaxHO MOJUYEPKUBATH CBSI3U T'E€OMETPUM C JAPYTUMHU Yy4eOHBIMU
npeaMeTaMi, MOTHBHPOBATh MCIIOIb30BATh OMPEICICHUS T€OMETPUUYECKUX HUryp
U TIOHSTHUM, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBsI3UW Haumbojee SApPKO BHAHBI B Temax «Bekropb»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYu4eOHbIil Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE DPa3/E€ibl
comepxkanusi: «['eomerpuueckue @urypsl U uX cBoicTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOPAMHATBI HA  IJIOCKOCTH,
«Bekropsy, «/IBrkeHus mnockoctiy, «IIpeodpazoBanus mogoous».

Ha n3yuenue yuebHnoro kypca «I'eomerpusi» orBonutrcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hejeno0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJICIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

HauvanbHble nonstus reomerpun. Touka, npsmas, OTPE30K, Jy4d. Yrou. Buasl
yriioB. BeprukanbHble W cMexHbIE yIuIbl. buccekrpuca yruma. Jlomanas,
MHOTOYyroJibHUK. [[apayisieabHOCTh M IEPIIEHANKYJIAPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIprMepsl CHMMETPUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C TOMOLIBIO LUPKYJSA W JHHEUKU. TpeyroybHUK.
BricoTa, Mmenunana, Guccekrpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMM  TpeyrojbHUKWA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBAa M NpHU3HAKH PABHOOEAPEHHOIr0 TpeyroyibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoiicTBa M MPU3HAKU NapaJUIeIbHbIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yrisl TpeyroiabHuKa.

[IpsamoyrosbHbIi  TpeyrodpHUK. CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYTOJbHUKA,  TPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTrOJIBHUK € YoM B 30°.

HepaBencTtBa B reoMerpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIJie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIMKYASP U HAKIIOHHAS.

['eomerpuueckoe MecTo TOuYeK. buccekrpuca yriia U CEepeaMHHBIN
NEPIEHINKYJISIP K OTPE3KY KaK F€OMETPUUECKAE MECTA TOUYEK.

OKpyXKHOCTb W KpyI, XOpJa M JHWAMETP, HX CBOMCTBA. B3ammHoe
pacIoIOKEHUE OKPYKHOCTU M mpsMoi. KacarenbHas U ceKyiias K OKPYKHOCTH.
OKpyXHOCTb, BHMCaHHasi B yrol. BrnucanHas M ONKCaHHas OKPY>KHOCTHU
TPEYTOJIbHUKA.

8 KNIACC

YerbipéxyroabHuku. Ilapamnenorpamm, ero npusHaku M cBomcra. HacTHbie
cllyyau NapajijiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKUA U
cBoiicTBa. Tpamemmsi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA H TPU3HAKU.
[IpssmoyrosibHas Tpaneuus.

Meron yaBoenuss meauanbl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O MPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyrojabHHUKa.

[Tonobue TtpeyronbHUKOB, Kod(pduuueHT nonodus. Ilpuznaku mnogoOus
TPEyTroJabHUKOB. [I[puMeHeHue moao0us mpu peleHuy MPaKTHYECKUX 3a1ad.



CpoiicTBa mIomaged reoMeTpudeckux (uryp. D@opMynbl mJis TUIOMIAIH
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAIeH
noJ00HBIX (Uryp.

BrruncnieHne miomanei TpeyroJibHMKOB U MHOTOYTOJBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHUn
PAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO YIUIa HIPSIMOYI'OJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXIECTBO. TpuroHomerpuueckue GyHKIUU
yriioB B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBL, YrOJl MEXKIY KacaTeJIbHOW W XOpHOil.
Yrael Mexay ~XopaaMHM M CEeKyllMMHM. BrmcanHele U ONHCAHHBIC
YETBIPEXYTOJbHUKHA. B3anMHOE pacmosiokeHue AByX OKpyxHocter. Kacanwne

OKpyXHOCTeH. OOIIME KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemenne tpeyronbHukoB. TeopemMa KOCMHYCOB W TEOpEMa CHHYCOB.
Pemienne mnpakTHYeCKUX 3a7ad C HUCIOJb30BAaHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeo6pazoBanue mompodus. [1ogodre COOTBETCTBEHHBIX AJICMEHTOB.

Teopema O NOPOU3BEICHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa  (Momydb) — BEKTOpa,  COHAINPABICHHBIE  BEKTOPBI,
IPOTUBOMOJIOKHO  HAIMpaBJIEHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallud Haja BeKTopaMu. PaznmokeHue BEKTOpa MO JIBYM
HEKOJIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXOXKICHUS JUIMH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. Y PABHEHUS NPSAMOU U OKPYKHOCTHU
B KOOpJIMHATaX, MEPECECUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJ KOOpAUHAT U €ro
IPUMEHCHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKHM. [JInmuHa oOkpyxHOcTH. I'pamycHas w
paauaHHas Mepa yrjia, BBIUMCICHHE JJIMH AYr okKpyxkHocteil. [limomanes kpyra,
CEKTOpa, CETMEHTA.

JIBI)KEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpPUU GUryp (dJIeMeHTapHbIC
npezactaiienus). [TapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMmbl y4eOHOro Kypca
«I"eomeTpus» XapakTepHU3yOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B JAESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMaHUEM MaTEMaTHYECKOM HayKd Kak cQepbl 4Yel0BeYeCKON
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHIATHH ©  OTAbIXa, peryispHas (usndeckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSIX HEONPEAEIEHHOCTH, IMOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUIO, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBblie jlornueckue aeiicTBUA:

e BBIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUWH MEXIy HOHATUAMHU, (HOPMYIHPOBATH
ONpeleseHUsl  NOHSATHM, YCTAaHAaBIMBATh  CYLIECTBEHHBIA  MpPU3HAK
KJaccu(ukanuu, OCHOBaHUSA MJis OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIMN3A;

e BOCIpPUHHUMATh, (OpPMyIHpOBaTH U  IPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTENIbHbBIE M OTpULIATEIbHBbIC, €AWHUYHbIC, YacTHbIE W OONIUE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBa MATEMATHUYECKUX YTBEPKICHUU (TpsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BBIOMpAaTh HauboJiee MOAXOMAMI ¢  y4éToMm
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂI

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKHIA WHCTPYMEHT ITO3HAHUA,
GbopMyIMpOBaTh BOIMPOCHL, (UKCHPYIONIME IPOTUBOpPEYHE, Mpodemy,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBAaTh HWCKOMOE W JIaHHOE, (opMHpOBaThH
THIIOTE3Y, ApIYMEHTHUPOBAThH CBOIO ITO3HIINIO0, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIEHHI;

IIPOTHO3MPOBATh BO3MOXXKHOE pa3BUTHE IMPOIECCa, a TaKXKE BBIIBHTATh
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a/a4H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBIICHNUS,

BBIOMpATh (GopMy mpenacTaBieHuss HHGOPMAIMM UM UIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HMHGOPMALMUU [0 KPUTEPHUSM, MPEATIOKEHHBIM
y4HUTENIeM UIH CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIOBUAMU
" OcJsiMHU O6IH€HI/IH, SICHO, TOYHO, TPAaMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0Jie 00CYX/IE€HHS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, perraeMoi 3ajauu, BbICKa3blBaTh MJIEU, HAllEJIEHHbIE HA MOUCK
pelIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AHaiora, oOHapy»uBaTh pa3ziu4yle M CXOACTBO IMO3HIIMMA, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAXKEHHUS;
IOPEACTABISATh  PE3yNbTaTbl  pPELIEHUs 3aJ1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BHICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNHU U OCOOCHHOCTEN ay/IMTOPUH;

NOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONW Y MHAUBUYaJIbHOM
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUI0
COBMECTHOM paboThl, pacnpeneysatb BHABI pabOT, JIOroBapUBaThCA,
00Cy>XJaTh MPOLECC U PE3yJbTaT pabOThl, 0000IaTh MHEHHSI HECKOJIBKUX
JIFOJICH;

y4acTBOBaTh B TIPyNHoBBIX (opmax padoTel (0OCyxJIeHus, OOMEH
MHEHUSIMHA, MO3TOBBI€ IITYPMbI U JPYTHE), BBIIOJIHATH CBOK YacTh pabOThI
U KOOPAMHMPOBATh CBOMU JEHCTBUS C JAPYTMMH WIEHAMH KOMAaHJBbI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

CaMOCTOSITETILHO COCTaBJIAThH IJIaH, alrOPUTM pPElIeHUs 3aJayd (WIH €ro
4acTbh), BBIOMpaTh CIOCOO pPELIEHHs] C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHThI pEIIEHUH C Y4ETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIAJETh CIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTrara
pelIeHNs] MaTEMaTUYECKOM 3a/1auu;

NPEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPU PEIICHUH 3a]1auH,
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH MOCTABICHHON LETU U
YCJIOBUSIM, OOBSACHSTH MPUUYUHBI JOCTHKEHUS WM HEAOCTHXKCHUS LEIH,
HAXOJIUTh OMIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHNPEJMETHBIE PE3YJIBTATBI



K koHmy oOyueHuss B 7 Kjacce 0O0yd4arolIMiiCsl MOMYYMT CIEAYHOIIHME
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh W3yuy€HHbBIE T€OMETpUYECKHE (QUTYpBI, ONpPENeNsATh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paXaTb TIeOMETpUYECKHe (Urypbl, BBINOIHATH
YEpTEXKU 110 YCIOBUIO 3anaud. M3mepsAThs JMHEHHBIE W YIVIOBBIE BEJIIMYMHBI.
Pemars 3a1aum Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyr0 OLEHKY JMHEMHBIX M YIJOBBIX BEIMYUH MPEIMETOB B
peanbHOM XKU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznuuarh pa3Mepsl ATHX
OOBEKTOB 110 OPSAAKY BEJINUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCsl NpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJIbB30BAThH
IPU3HAKU U CBOKCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 3a1a4.

IIpoBOOUTE JIOTMYECKUE PACCYXKACHUSA C UCIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaTbCsl TNpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIWaHbl, IIPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIbHOIO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a4ay.

OmnpenensTh napamienabHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymad. OnpenensaTe napajuiebHOCTh MPSAMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOU O TOUEK APYTOU IPSIMOM.

Pemrars 3amaun Ha KieryaToi Oymare.

[IpoBOANTH BBIYKMCIEHHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHbIE 3HAYECHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYrOJIbHUKOB M MHOI'OYTOJIBHUKOB, CBONCTB YIJIOB, OOpa3oBaHHBIX IpHU
IIEPECEYEHNN JBYX IApAJUIEIBHBIX MPAMBIX CEKyIlled. Pemars npakTudyeckue
3a71a4M Ha HAXOKJICHUE YIJIOB.

Brnanerp NHOHATHEM TI'E€OMETPUYECKOIO MECTa TOYEK. YMETh OIPENEIATH
OMCCEKTPUCY YIJIa U CepeIMHHBIN NEPIEHANKYJIISP K OTPE3KY KaK T€OMETPUUYECKUE
MeCTa TOYEK.

@opMyIMpOBaTh OIPENEICHUs] OKPYKHOCTH M KpyTrd, XOpAbl W THUAMETpa
OKPYXHOCTH, I10JIb30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIpU
pelLIeHnH 3a1a4.

Brnaners moHATHEM OIMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaTbesd (akTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB
TPEYTOJbHUKA IIEPECEKAIOTCs] B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIC
NIEPIIEHINUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHON TOUYKE.

Brnaners nmoHsATHEM KacaTeNnbHOM K OKPY’KHOCTH, IMOJIB30BAaTHCSI TEOPEMOU O
NEPIEHINKYJISIPHOCTHA KAaCcaTeJIbHOM U paauyca, IPOBEAEHHOTO K TOYKE KaCaHUs.



ITonb30BaTbCs MPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHE TTOCTPOEHUS C MOMOIIBIO [IUPKYJIS U
JIMHENKHU.

K xonmy oOydenuss B 8 kJjacce OOyyaromuics TMOTYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX 3JEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUYECKUX 3a4ad.

[IpuMeHATH CBOMCTBA TOYKHM IEPECEUYEHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pEILLIEHUH 3a/1ay.

Branets noHstHeM cpenHed JIMHUU TPEYroJbHUKA U Tpanelnuu, IpUMEHSTh
MX CBOMCTBA MNpPH PEUIEHUM T€OMETPUUYECKUX 3anad. llonmp3oBaTbCcs Teopemoi
Qajieca U TEOPEMOI O MPOMOPILIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIS PELICHUS
IPaKTUYECKUX 33]aY.

[IpuMeHATh NpU3HAKU MTOJO00USI TPEYTOJLHUKOB B PEIICHUU F€OMETPUUYECKUX
3azay.

[Tonb3oBatbess Teopemoin Ilugaropa mng pemieHUss TEOMETPUYECKHX U
npakThyeckux 3agad. CTpoOUTh MaTEMaTUYECKYI0 MOJIeIb B MPaKTUYECKHX
3a/1ayax, CaMOCTOSITEIbHO JIeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE IJTUHBI.

Biagere DOHATHMSAMH CHHYyCA, KOCHMHYyca M TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TPeyrojbHUKa. [10ab30BaThCsl 3TUMU MOHATHAMU ISl PELICHUS
NPaKTUYECKUX 33]1aY.

Boruucnats (pa3audyHbIiMEA COCO0AMU) TIJIOMIAL TPEYTOIbHUKA U TIIOMIATN
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATH MONTyYEHHbIE YMEHHUS B IPAKTHYECKHUX 3a/1a4ax.

Brnagers NOHATUSMU BIHMCAHHOIO M LIEHTPAJIBHOTO YIJa, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriax MEeXIy XOpJaMu (CEeKYIIUMH) U yIiie MEXIY
KAacaTeJIbHOM U XOPJIOU MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bragere moHATHEM ONHMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OMKUCAHHOTO YEThIPEXYTOIBHUKA MIPU PEILICHUH 3a]1ay.

[IpuMeHATHh MONTy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYEeCKUE
MOJIENIN JUIS 3a/1a4 PeabHOW >KM3HU U IPOBOJIUTH COOTBETCTBYIOIINE BbIYUCICHUS
C TpPUMEHEHUEM IMOoAOOUS U TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonmy oOydenus B 9 kJacce OOy4arolmuics TMOJYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJOB, HAXOIUTh C HUX
MOMOIIBIO PAa3JIMYHbIE DJIEMEHTHI TMPAMOYTOJIBHOTO TPEYTroJbHUKA («pelieHue



NPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOINIBIO KATbKYJIATOPA) AJIMHbI
U yTJIbI J1J1sl HETAOJIMYHBIX 3HAUYCHUM.

[Tons3oBaThest hopmysiaMu TPUBEIEHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM ISl HAxXOXICHUS COOTHOUIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJINYMHAMH.

Hcnonb3oBaTh T€OpEMbl CHHYCOB U KOCUHYCOB JIJIs HAXOXKJICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIeHUE TPEYroJbHUKOBY), MPUMEHSITh UX TMpU
pELIEHUH T€OMETPUYECKUX 3a]1ay.

Brnamers moHsTHsMH — mpeoOpa3oBaHUST  MOAOOHWS, COOTBETCTBEHHBIX
3JIEMEHTOB MOI00HBIX Quryp. [1oas30BaThCcs CBOMCTBAMH MO100HS MPOU3BOIBHBIX
buryp, yMeTb BBIUMCIATH MJIWHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX GUTYP.
[IpuMmeHsATh CBOMCTBa MOAOOMS B IMPAKTHYSCKUX 3ajadaX. YMETh IPUBOIUTH
IpUMEpPBI NOJTOO0HBIX (PUTYp B OKPYIKAOIIEM MHUPE.

[Tonp30BaThCst TEOpEMaMU O TPOU3BEICHUU OTPE3KOB XOPJ, O TPOU3BEACHUN
OTPE3KOB CEKYILUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcst BEKTOpaMH, MOHUMATh MX T€OMETPUUECKHN M (U3HYECKUi
CMBICJI, TPUMEHSTh HX B PEHICHUU TEOMETPUYECKUX M (PU3MUECKUX 3a/ad.
[IpuMeHsTh cKalIsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOXKICHUSI IJTUH U YTJIOB.

[Tonp30BaTbCsl METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3aaY.

Brnanets MOHSTUSMH NPaBUJIBHOTO MHOTOYTOJIBHHMKA, JJIUHBI OKPY>XKHOCTH,
JUTMHBI TyTU OKPYKHOCTH U PaJMaHHON MEpbhI Yriia, YMETh BBIYUCIATH IUIOMIAb
Kpyra u ero yactei. [I[puMeHsITh Moay4YeHHbIE YMEHHS B IPAKTUYECKHUX 3a/1a4aXx.

Haxomuth ocu (MM LEHTPHI) CUMMETPUH (PUTYP, TPUMEHSATH JIBUKCHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpuMeHsTh MOJyYEeHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTH MaTEMaTUUYECKHUE
MOJENH IS 3a/1a4 pEAIbHOW KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TOJ00WS M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSCh, TIE
HEO0OXOJIMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE

IINTIAHUPOBAHME 7 KJIACC

CMexHBbIE U
BEPTUKAJIbHbBIC YTJIbI.
PaGota

C MPOCTEUIITUMU
YepTe:KaMu.
N3mepenune TMHENHBIX
Y YTJIOBBIX BEJIUYMH,
BBIYUCJIEHUE OTPE3KOB
1 YIJI0B

HaumenoBanue paznena |KonndecTtBo OcHoBHOE OCHOBHBIE BU/IbI JESATEIHLHOCTH 00YYaOIIUXCSI
(Temnl) Kypca 4acoB COJICp)KAHUE
[Ipocreimue 14 IIpocreimue DopMyJIMPOBATH OCHOBHBIE TTIOHATHUS U ONIPEIICIICHHUS.
reoMeTpuyYecKue GUrypsl v FEOMETPUYECKUE Pacno3naBaTh U3y4eHHbBIC TEOMETPUYECKUE (DUTYPHI,
UX cBoMCTBA. M3mepenue OOBEKTHI. onpeaeATh UX B3aUMHOE PACIIOJIOKEHUE, BBINOJHATH
FeOMETPUYECKUX BEJINYUH MHOIrOyroiabHUK, YEPTEXK MO YCIOBUIO 331aUH.
JIOMaHasl. IIpoBoauTh NpOCTENUIINE TOCTPOEHUS C TOMOUIBIO IUPKYJIS

Y JINHENKHU.

N3mepsiTh TUHENHBIE U YTIOBBIE BETUYUHBI T€OMETPHUYECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha I71a3» pa3Mepbl pealibHbIX 00bEKTOB,
NPOBOANTH I'PyOyIO OLIEHKY UX Pa3MEPOB.

PemaTtp 3a1aun Ha BBIYUCIIEHUE JITTMH OTPE3KOB U BEJTUYHH
VTJIOB.

PemaTsp 3a/1auu Ha B3aMMHOE PACTIOIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoauTh Ki1accuPUKALUIO YIIIOB, BBIYUCIATH
JIMHENHBIE U YTIIOBbIE BEJIMYUHBI, IPOBOIUTH
HE0OXOAMMbIE TOKA3aTEIbHbIE PACCYKIICHHUS.
3HAKOMHUTBCH C HCTOPHUE pa3BUTHSA FEOMETPHH

TpeyroinbHuKu

22

ITonsiTue 0 paBHBIX
TPEYTOJIbBHUKAX

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB Ha TOTOBBIX
yeprexkax (C ykazaHueM IMPU3HAKOB).

12




Y TIEpPBUYHbBIC
MIPEICTABIICHUS

O paBHBIX (puUrypax.
Tpu nprusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
IIpu3Haku

paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MEAMAHBI
MPSIMOYTOJIBHOTO
TPEYroJbHUKA,
MPOBEICHHOMN

K TUITOTEHY3E.
PaBHOOEIpEHHBIE

Y PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOKCTBA
paBHOOEIPEHHOTO
TPEyroJbHUKA.
Hepasencrtea

B TECOMETPUH.
IIpssMOyTONBbHBIN
TPEYTOJBHUK C YTIIOM
B 30°

BoiBoauUTH ciecTBUS (PABEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIHLHUKOB.
DopMyJHPOBATH ONPEACIIEHUS: OCTPOYTOJIBHOIO,
TYIOYTOJIBHOTO, IPSMOYTOJILHOT0, PABHOOEIPEHHOT O,
PABHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEIUHHOIO MEPIIEHANKYISpa
OTpe3Ka; NEPUMETPA TPEYTOIbHUKA.

®opmyIHpPOBATH CBOKCTBA U MPU3HAKUA PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouts uepTexku, pemaThb 32241 C TIOMOIIbI0
HaXOXJICHUS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATh NPU3HAKK PABEHCTBA NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3a/1a4ax.

Hcnoab3oBaTh 11udpoBbIe peCypChl AJIs1 MCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX (UTYP.

3HAKOMHMTBHCH C HCTOPHUE pa3BUTHUSI TEOMETPUU

13




[TapanenbHble MpsSMBbIE,
CyMMa yTJI0OB TPEYroJIbHUKA

14

[TapannenbHble NpsAMBIE,
ux cBoiicTtBa. Hakpect
JeXKanue,
COOTBETCTBEHHBIC

Y OJHOCTOPOHHUE
yTJIbl, 00pa30BaHHbIE
IIPU NIEPECECUEHUN
napajieIbHbIX TPSIMBbIX
CEKYILLEH).

[Ipu3Hax
MapajIeNbHOCTH MPAMBIX
yepes paBeHCTBO
pPACCTOSIHUAM OT TOYEK
OJHOU MPSAMOM 110
BTOPOU MPSIMOM.

Cymma yrioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJbHUKA

DopMyJIHpPOBATH NOHATHE [1APAIIIEIBHBIX IIPSAMBIX,
HAXOAUTh [IPAKTUYECKUE IPUMEPHI.

M3yuaTs cBOICTBa yriioB, 00pa30BaHHBIX MPHU EPECEUEHU U
ITapaJuIeNIbHBIX MPSMBIX CEKYILEH.

IIpoBoauTh 10Ka3aTEIbCTBA [1APATUICIIBHOCTH ABYX
MPSIMBIX C IOMOIIBIO YIJIOB, 00pa30BaHHbIX ITPH NIEPECCUEHU N
ATUX NPAMBIX TPETHEU MPSIMOM.

BeruucasaTb CyMMy yIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTs unciioBble 1 OYKBEHHBIE 3HAUECHHSI YTJIOB

B F€OMETPUYECKUX 3a7a4ax C UCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYI'OJIbHUKA U MHOTOYTI'OJIbHUKA.
3HAKOMHUTBCH C HCTOPHEH Pa3BUTHS TEOMETPUA

OKpy>XHOCTb U KPYT.
['eomerpryeckue
MTOCTPOCHUS

14

OKpy>XHOCTb, XOpJia 1
JIHAMETP UX CBOMCTBA.
KacarennHas

K OKPYHOCTH.
OKpYy»XHOCTb,

D®opMyIHUPOBATH ONPeEAEJICHUS. OKPYKHOCTHU, XOP/bI,
IMaMEeTpa U KacaTeJIbHOM K OKPYKHOCTH.

HN3y4aTh ux CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBarpb, B TOM YHCIIE MCIOJIb3YH HU(PPOBHIE
pecypchl: OKPYKHOCTb, BIINCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BHMCAHHOM B YT0JI; PABEHCTBO OTPE3KOB

14




BIMCAHHAsI B YTOJL.
ITonstue o I'MT,
MPUMEHEHUE

B 3aj1a4ax.
buccekrpuca u
CEepPEIUHHBIN
NEePIEHAUKYJIISP
KaK T€OMETPUUYECKUE
MeCTa TOYEK.
OKpy>KHOCTB,
OMMCAHHAs OKOJIO
TPEYTOJbHUKA.
OKpyKHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
IIpocrenmue
3aJlauun

Ha MOCTPOEHUE

KacaTeJbHBbIX.
HUcnoas3zoBats MeToa ['MT 1t nokasarenbcTBa TEOPEM

0 MEepeceYeHN U OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEINHHBIX MTEPIIEHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nmomoIibio I'MT.

OsBJ1ageBaTh NOHATHAMM BIIMCAaHHON U ONMCAHHOMN
OKPYXHOCTEH TPEYTrOJIbHUKA, HAXOAUTH LICHTPHI 3TUX
OKPYKHOCTEM.

PemiaTe OCHOBHBIE 3a1a4H HA OCTPOEHUE: yIJIa, PABHOTO
JAHHOMY; CEpEIMHHOTO MEPIEHINKYIISIpa JAHHOTO OTPE3Ka;
MPAMOM, TPOXOISIIEN Yepe3 JaHHYIO TOUKY

U NIEPIEHANKYJIAPHON JaHHON NMPSAMOi; OUCCEKTPUCHI
JAHHOTO YTJIA; TPEYTOJIbHUKOB 110 Pa3JIUYHbIM 3JIEMEHTAM.
3HAKOMMTBHCH ¢ UCTOPHEH PAa3BUTHUS TEOMETPHUH

[ToBTOpEeHue, 0600IIeHNE 4 [ToBTOpEeHue 1 Pemath 3a1a4u Ha MOBTOPEHKE, UIUTFOCTPUPYIOITUE CBSI3U
3HAHUI 00o01IeHHE MEKy pa3IuYHbIMU YacTSMH Kypca

OCHOBHBIX NOHATUH H

METOJIOB Kypca

7 xnacca
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME

15




8 KVIACC

HaunmenoBanue paznena | Konuuecr OcHoBHOE OcHOBHBIE BU/JIbI ICSITETLHOCTH 00YYaIOIIUXCS
(TembI) Kypca BO COJICp)KaHUE
4acoB

UeThIpeXyTroJbHUKA 12 [Tapaiuteniorpamm, ero N300paxaTh 1 HAXOAUTH HA YEPTEKaAX
MPU3HAKHU U CBOWCTBA. YEeTBhIPEXYTOJbHUKHU Pa3HbIX BUJOB U UX 3JIEMEHTHI.
YacTHble cnyyan @opMyIHPOBATH ONPeeIeHHsI: TapaJlJIeIorpaMma,
napajiesorpaMMoB NpsIMOYTOJIbHUKA, poMOa, KBaJipara, Tpareunu, paBHOOOKOM
(IPsIMOYTOJIBHUK, pOMO, | Tpameluu, IpsIMOYTOIbHOM Tpamneuu.
KBaJIparT), UX MPU3HAKU Jloka3pIBaTh M HCNOJb30BaTh MPH PEICHUH 32124
v cBoicTBa. Tpanenus. IIPU3HAKK U CBOMCTBA: MMapajljIeaorpaMmma,
PaBHOOOKas MPSIMOYTOJIbHUKA, poM0a, KBajipara, Tparenuu, paBHOOOKO
U [IPSIMOYTOJIbHAS Tpaneuuu, NpsIMOyTroJbHOM Tpareuuy.
TpAaIELUH. IIpuMeHATH MeTO YIBOCHUS MEUAHbI TPEYTOJIbHUKA.
Meron yaBoeHus Hcnoab3oBaTh MG POBBIE PECYPCHI AJIs UCCIAEAOBAHUS
ME/IMaHBbI. CBOMCTB U3y4aeMbIX QUryp.
LlenTpanpHas 3HAKOMHMTBHCH C MCTOPHUE Pa3BUTHUSI TEOMETPUU
CUMMETpPUS

Teopema Paneca u TeopemMa 15 Teopema Paneca u IIpoBOoaAMTH MOCTPOCHHSA C IOMOIIBIO [IUPKYJIA U TUHENKU

0 IPONOPIIMOHAIBHBIX
OTpe3Kax, Mojgo0HbIe
TPEYTOJIbHUKU

TeopemMa

0 IPOITOPLIMOHATIBHBIX
OTpe3Kax.

Cpenssig TuHUSA
TPEYroJIbHHKA.
Tpanenws, ee cpeauss

C ucnoib3oBaHue Teopemsl dasieca u TeopeMbl

O IPOMOPIHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHII
MPONOPIIMOHATIBHBIN OTPE3OK.

IIpoBoauTh 10KA3aTEIBLCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUYKE, 1 HAXOAUTH
CBSI3b C IIEHTPOM MaccC, HAXOAMTh OTHOIIIEHUE, B KOTOPOM
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JIMHUSL.
[IponopumronansHbIe
OTPE3KH.

LenTp macc

B TPEYTOJIbHUKE.
[Tomo6ubIE
TPEYTrOJIbHUKU. Tpu
MpU3HaKa Mo 00ust

MEIMaHbI JICSATCS TOYKON MX TICPECCUCHHMS.

HaxoauThb 110100HbIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJ00US.
Pematp 3a7a4u Ha 1MO00HBIE TPEYTOJLHUKH C ITOMOIIBIO
CaMOCTOSITEJILHOTO MIOCTPOSHUS YSPTEIKEH U HAXOXKICHUS
10JTOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTH TOKA3aTEIbCTBA C UCIIOJIb30BAHUEM
MIPU3HAKOB MOI00MS.

TPEYTOJIbHUKOB. Jloka3bIBaTh TPY MPU3HAKA TI0I00MS TPEYTOJILHUKOB.
[Ipumenenne IIpuMeHATh [TOTy4YEeHHBIE 3HAHUS IIPU PEIICHUH
noo0us r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4.

MIpY PELICHUHU 3HAKOMHUTBLCS € UCTOPHEH Pa3BUTHS T€OMETPUU
MPAKTUUYECKUX 3a]1a4

[Inomans. Haxoxnenue 14 CsBolicTBa IuIOoIIaien OgBJaieBaTh NEPBUYHBIMU NPeEICTABJIEHUAMHU 00 00111CH

MJIOIIAJIEH TPEYTOJIbHUKOB TE€OMETPUUECKUX PUTYD. TEOPUHU IIOIAAH (MEphI), (POPMYJINPOBATH CBOKCTBA

U MHOTOYTOJIBHBIX (PUTYP. DopmyJIbl AJ1st TJTONIA/IM, BBISICHATH UX HATJIAIHBIA CMBICI.

[Lnomaau mogoOHBIX GuUryp TJTOIIA A BoiBoauTh hOpMyITHI TUTOMIAAN TTApAJIEIOrpaMma,
TPEYTOJbHUKA, TpPEyToJbHUKA, Tpaneuuu u3 GopmyJibl IIOMIAAN
napauiesiorpamma, NPsSIMOYTOJIbHUKA (KBaJpaTa).

Tpanenuu. BoiBoauTH (OpMYIIBI MIJIOMIAU BBITYKIOTO

Brruncienue miomaaei
CJIOXKHBIX (pUryp.

YeTHIPEXYTOJbHUKA Yepe3 JUATOHAIN U YTOJI MEXTy HUMHU.
HaxoauTs rutomanu Guryp, n300pakeHHbBIX Ha KJIETYaTON
Oymare, HCNoJIb30BaTh pa30rueHne GUTryphbl Ha YaCTH

U JIOCTpauBaHHUE.
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[Tnomanu uryp

Ha KJIeT4yaToi Oymare.
ITnomaay mogoOHBIX
duryp.

3amaun

C MIPAKTUYECKUM
CoJiepKaHUEM.
Pemenue 3agau

C IOMOIIBIO METOIA

Pa30upats npumepsl UCIIOIB30BAHUS BCIIOMOTATEIbHON
TUIOIIAAM JIJIsI PEIIEHHUSI TEOMETPUUECKHUX 3a/1ay.
HaxoauTtsb miomaau mogo0HbIX Guryp.

BourumcasiTh MIoma M pa3InaHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemarp 3a1a4u Ha IUIOIAb C TPAKTHYECKAM
coziepKaHuEM

BCIIOMOTaTEIbHOM
(V11BN

Teopema [ucdaropa 10 Teopema [Tudaropa, Joka3biBaTh TeopeMy [ludaropa, ucnoab3oBaThb ee

U HavaJjla TPUTOHOMETPUU €€ IPUMEHEHHE. B NMPAKTUYECKUX BBIUMCICHUSIX.
Onpenenenue @ opMyTHPOBATH ONPEECICHUS TPUTOHOMETPUUECKHUX
TPUTOHOMETPUUYECKUX | (YHKIUI OCTPOTO yIJia, IPOBePATHh NX KOPPEKTHOCTb.
(GyHKIUN OCTpOro BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLICHUS
yIJIa IpAMOYTOJILHOIO | B MPSIMOYTOJbHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccnenoBaTh COOTHOLIEHUS MEXAY CTOPOHAMMU
TPUTOHOMETPUYECKUE | B IPSIMOYTOJIBHBIX TPEYTOJBHUKAX C yriaaMu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IIPSIMOYT'OJIbHOM Ucnoab3oBaTh GOpMyIibl TPUBEIEHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOXKIECTBO JJIsI HAXOKACHUS
OcHoBHOE COOTHOIICHUH MEXITYy TPUTOHOMETPUUECKUMU QYHKIUSAMU
TPUTOHOMETPUUECKOE | PA3JIMYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHSTh NOJIyYEHHBIE 3HAHUS U YMEHHUS IIPU PELLICHUU

MPaKTUYECKUX 33]1a4.
3HAKOMUTBHCH C HCTOPHUE Pa3BUTHS T€OMETPUU
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YTJbl B OKPY>KHOCTH.
BriucanHuble ¥ OIIMCaHHBIE
YETBIPEX YT OJIBHUKHU.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPYKHOCTEN

13

Bnucannbie

Y IICHTpaJbHbIC
YIJIBL, YTOJI
MEXTY
KacaTeIbHOM

1 XOPJIOH.

YTael MEXIY
XOpJaMu

Y CEKYIIUMH.
Bnucannbie

U OIMCAHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKA

1 CBOMCTBA.
IIprnmenenune 3Tux
CBOMCTB

MIPU PELICHUHU
F€OMETPUYECKUX
3aj1ad4.

B3aumHuoe
PaCIONOKEHUE
JIBYX OKPY>KHOCTEH,
oorure
KacaTeJlbHbIC.
Kacanue
OKPYXHOCTEMN

®opMyJIHPOBATH OCHOBHBIE ONIPEACIICHUS, CBI3aHHbIE

C yIJlaMH B Kpyre (BIMCAHHBIM yToJl, HEHTPaJIbHBIN yroil).
HaxoauTs BIIMCaHHbBIE YTJIbI, OMUPAOLIUECS HA OJHY AYTY,
BBIYMCJIATH YIJIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAIBHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOIIBIO IIU(POBBIX
pPECYpPCOB, BIMCAHHBIE U ONHCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH UX CBOWCTBA U NPU3HAKHU.

Hcnosb30BaTh 5TH CBOWCTBA U IPU3HAKHU NPH PELICHUN
3aj1a4
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[ToBTOpEHUE, 0000ITICHHE 4 [ToBTOpeHue PemaTe 3a1a4m Ha MOBTOPEHHUE, HJUTIOCTPUPYIOILIUE CBSI3H
3HAHUI OCHOBHBIX MMOHATHH M | MEXAY Pa3IMUHBIMU YacTSIMH Kypca
METOJIOB KypCOB
7 1 8 KJIaCCOB,
000011IeH1Ee 3HAHNI
OBLIEE KOJIMYECTBO 68
YACOB I10 [TPOI'PAMME
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9 KVIACC

O POU3BEIICHUH
OTPE3KOB XOPI,
TeopemMa

Haumenoanue paznena | KomuuectBo OcHoBHOE OCHOBHBIE BUJIBI JICATETLHOCTH 00YYarOIIUXCS
(Tembl) Kypca 4acoB coJlepKaHue
Tpuronomerpus. TeopeMbl 16 Omnpenenenue D®opMyIHPOBATH ONPeAeSIeHUSA TPUTOHOMETPUUECKUX
KOCUHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYTBIX U MPSIMBIX YTJIOB.
Pemienue TpeyroJibHUKOB ¢dyHKImi yrios ot 0° | BBIBOAUTE TEOpEMY KOCUHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmysl (c pannycoM ONMMCAHHOW OKPYKHOCTH).
IPUBEICHMS. BbiBoauTth (hopmy.ibl A/ BHIYMCIACHUS IJI0MIAAeH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTOHOMETPHUH ((bOpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKIY
Pelienue HUMH, (OopMyJia TIJIONIAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroIbHHUKOB. JIMaroHaIu U Yol MEXI1y HUMHM).
[TpakTHUecKoe Pemars TpeyroyibHUKM.
TIpUMEHEHUe Pemiates npaktruueckue 3a1a4n, CBOIALLNECS
JI0Ka3aHHBIX TEOPEM K HaXO0XJAECHUIO PA3JINYHbIX SJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moa00ous. 10 [Tonsitne OcBauBaTh NOHSITHE PEOOPA30BAHUS TIOI00MSI.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBaTh OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYD
COOTHOLLIEHUS noJ100usl. pHu Npeodpa3oBaHUU MOJ00US.
B OKPYKHOCTH COOTBETCTBEHHBIE Haxoauts npumepsl 10400 B OKpY Karolen
AJIEMEHTHI MOJOOHBIX | JAEUCTBUTEIBHOCTH.
buryp. BbIBOAUTH METPUYECKUE COOTHOLICHUS MEXKAY OTPE3KAMHU
Teopema XOpJI, CEKYIINX U KAaCcaTeJbHBIX C UCIIOJIb30BAHUEM

BIIMCAHHBLIX YIJIOB U HO,IIO6HI>IX TPCYI'OJIbHUKOB.
Pematn reOMCTPHUYCCKUC 3a1a491 U 3aJa41 U3 pCaJ'H::HOI\/'I
ZKHN3HHU C UCITIOJIBb30BAHUCM HOI[O6HI)IX TPCYT'OJIbHUKOB
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0 IPOU3BEJICHUU
OTPE3KOB CEKYIIHNX,
TeopeMa O KBajipaTe
KacaTeJIbHOM.
IIpumenenue

B PEILLICHUU
FEOMETPUYECKHUX
3a1a4

BekTopbl

12

Omnpenenenue
BEKTOPOB, CJIOKECHUE
Y BbIYUTAHUE
BEKTOPOB,
YMHOKEHHUE BEKTOPa
Ha YUCIIO.
Pu3nyeCKun

Y T€OMETPUYECKUIN
CMBICJI BEKTOPOB.
PaznoxxeHnue BekTopa
1o JIByM
HEKOJUIMHEAPHBIM
BEKTOpPaM.
Koopaunatet
BEKTOPA.

CkansipHoe
MIPOU3BECHUE
BEKTOPOB, €TO

Hcnosib30BaTh BEKTOPBI KAK HAIIPABICHHBIE OTPE3KH,
HCCJIeI0BATh FEOMETPUUECKUH (TTepeMeltieHue)

U (pU3MYeCcKuil (CUiia) CMBICIIBI BEKTOPOB.

3HaTh onpeeeHUsi CYMMBI U pa3HOCTH BEKTOPOB,
YMHOKE€HUS BEKTOpa Ha YUCJIO, HCCJIeI0BaTh
reOMETPUYECKUN U PU3NYECKHI CMBICIIBI 3TUX ONEparHil.
Pemiarb reomeTpudeckue 3a1a4u ¢ UCIIOIb30BAHUEM
BEKTOPOB.

PackiaaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaJISPHOE IIPOU3BEIEHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOVCTBA.

BuruucasiTb CyMMy, Pa3HOCTb U CKAIIIPHOE IIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATh CKaIIpHOE IIPOU3BEICHUE U1 HAXOXKICHUS
JUIMH U YTJIOB
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IpUMEHEHUE
JUISL HAX 0K JICHHS
JUTUH U yTJIOB.
Pemienue 3amau

C IIOMOILIBIO BEKTOPOB.
[IpumeHeHre BEKTOPOB

JUTSL pEIICHUS 3a/1a9
buzuKu

JlexkapTOBBI KOOPAUHATHI
Ha IJIOCKOCTH

JlekapTOBBI
KOOPJAMHATHI TOUYEK
HAa IJIOCKOCTH.

YpaBHEeHUE IPSIMON.

YpaBHeHUE
OKPYKHOCTH.
KoopaunaTel Touek
IIEpECEYECHUsI
OKPY>KHOCTH

U IIPSAMOM.

Meton koopauHAT
IIPU PELICHUHU
reOMETPUUYECKUX

3a7a4, IPaKTUYCCKHUX

3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, AE€KAPTOBBIX KOOPJIANHAT TOYKH.

BoIBOAMTH ypaBHEHME IPSIMOM U OKPYKHOCTH.
BoiaeasiTh NMOJTHBINA KBaApaT 17151 HAXO0XKICHUS LIEHTpa

Y paguyca OKpPY>KHOCTH I10 €€ YPaBHEHHUIO.

Pemarhb 3a7a4m Ha HAXOXKIEHUE TOYEK

IIEPECEUYEHHUS IIPAMBIX U OKPYKHOCTEH C IIOMOILBIO METOAA
KOOpAWHAT.

Hcnosb30BaTh CBOMCTBA YTI0BOr0 KO3 puirenTa npsamoit
IIPU PELIEHUU 3a]1a4, JUUISl ONPEIEIICHUS] PACIIOIOKEHUS
IIPSMOM.

IIpuMeHATH KOOPIUHATHI IPU PELICHUU

reOMETPUYECKUX U MPAKTUYECKUX 3a/1ad,

JUIS IOCTPOEHUSI MAaTEMATHYECKUX MOJENEN

peasibHBIX 33Ja4 («METOJ KOOPAUHAT).

IHoab30BaThest 111 TIOCTPOEHUS U UCCIIETOBAHUI

M (ppOBBIMU pecypcami.

3HAKOMMTBHCH C HCTOPHUEH PA3BUTHUS TEOMETPUU
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[IpaBrubHBIE
MHOT'OYTOJIbHUKH.
J[m1MHa OKpYKHOCTH

Y IUIOWIAJb KpyTa.
Brraucienue mionaaei

[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
Yucno w. JlnuHa
OKPY>KHOCTH, TyTH
OKPYKHOCTH.
Paguannas mepa
yria.

[lmomane kpyra,
CEKTOpa, CETMEHTA

D®opMyJIHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOI'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTBI.
IHonb30BaThCst NOHATHEM JUIMHBI OKPYKHOCTH, BBEICHHBIM
C IIOMOILIBIO ITPABWIBHBIX MHOI'OYT'OJIbHUKOB, OIIpeleATh
YUCJIO T, JUIMHY AYTU U PaJUaHHYIO MEpPY yIJIa.
IIpoBoauThH mepexoa OT pauaHHON MEPHI yIiia

K IpajlyCHOMN 1 HA00OpOT.

OmnpeneasTe Ionaap Kpyra.

BoiBoauTh GopmyJibl (B rpagyCHON U paliaHHON MEPE)
JUISL JUIMH IYT, TUIOIAJIed CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaan Guryp, BKIIOYAIOMINX 3JIEMEHTbI
OKPYXHOCTH (Kpyra).

HaxoauTh miomnaay B 3aia4ax peajabHOM KU3HU

J[BU>KEHUS TITTIOCKOCTH

[TorgaTHne 0 NBM>KEHUU
IVIOCKOCTH.
[TapayutesnbHBIN
MIEPEHOC, TOBOPOT
IIpumenenue

MIpY PELICHUH 337124

Pa30upaTs npuMepsl, HILUTFOCTPUPYIOIIME TOHATHS
JIBU>KCHUSL.

D®opMyJIHPOBATH ONIPEAEIEHUS NAPAIEIBHOIO IEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BbIBOOMTH X CBOICTBA, HAXOAMTH HETIOJIBUKHBIC
TOYKH.

HaxoauThs HEHTPBI U OCU CHMMETPHUNA IMMPOCTEUIIINX
uryp.

IIpuMeHAaTH napauieabHbI IEPEHOC U CUMMETPUIO
P pELIEHUU TeOMETPUYECKUX 3aj1a4 (pa3ouparhb
IPUMEPBHI).

HUcnoab30BaTh 1151 TOCTPOCHUS U HCCIIEIOBAHUM

1 (POBBIE PECypPCHI
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[ToBTOpEeHue, 00001ICHUE,
cUCTEMATH3allA 3HAHUU

[loBTOpEHNKE
OCHOBHBIX TOHSTUI

Y METOJ0B KYypCOB
7-9 knaccos,
000011IEH1E

U CUCTEMAaTU3aLMs
3Hanuu. [Ipocreimme
F€OMETPUYECKUE
burypsl 1 ux
cBoiicTBa. M3mepenue
FEOMETPUUYECKHUX
BEJINYMH.
TpeyrosbHUKH.
[TapannenbHbie

Y MIEPIICHINKYISIPHBIC
psIMbIE.
OKpY»HOCTb U KpPYT.
I'eomerpuyeckue
MOCTPOCHUS. Y TJIbI

B OKPYKHOCTH.
Bniucannbie

Y OIIMCAHHBIE
OKPY’KHOCTH
MHOT'OyTOJIbHUKOB.
[Ipsamas

Y OKPY’KHOCTb.

OnepupoBath NnoHATUAMHU: PUTypa, TOUKA, TPsSMasi, yrod,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBINH U PAaBHOCTOPOHHUH
TPEYTOJbHUKU, TPSIMOYTOJIBHBINA TPEYTOJIBHUK, MEANAHA,
OMCCeKTpHca M BbICOTa TPEYTOJIbHHUKA, MTapajljIeIorpamMM,
pOMO, MPSIMOYTOJILHUK, KBAJIpaT, TPAMEIUs; OKPY>KHOCTb,
KacaTelibHasl; PaBEHCTBO U Mogo0ue Gpuryp,
TPEYrOJIbHUKOB; MAPAJJIEIbHOCTh U NEPIICHANKYJISIPHOCTh
MPSIMBIX, YTOJI MEXKY IPSIMBIMU, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U TIPAMOIL; JIJIMHA, pacCTOsIHUE, BEJIMUMHA YTJIa,
IJIOIIA/lb, IEPUMETP.

HNcnoan3oBaTh popMyJibl: IEpUMETPA U TUIONIATN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TIOIIAU KPyTa,
o0BeMa MPSIMOYTOJIBHOTO TTapajuieeTuneaa.
OnepupoBaTh NOHATUSAMU: TPSIMOYTOJIBHAS CUCTEMA
KOOPJIUHAT, BEKTOP; MCMOJIb30BATh 3TH MTOHITHS

JUJIS TIPEJICTaBJICHUS JAHHBIX U PEUICHUS 33/1a4, B TOM YHUCJIIE
U3 IPYTUX Y4EOHBIX MPEIMETOB.

PemaTe 3a1a4um Ha TOBTOPEHUE OCHOBHBIX MOHSITHUH,
WJUTIOCTPALIAIO CBSI3€M MEXKIY PA3IMYHBIMU YaCTSIMU Kypca.
Bpi6upaTh MeToa 1715 pelieHus 3a1a4Hu.

Pemath 3a1a4m 13 IIOBCEJHEBHOM KU3HU
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UeThlpeXyTrOJbHUKHY.
Brniucanneie u
OTNMCAHHBIE
YETBIPEXYTOJIbBHUKH.
Teopema ITudaropa u
HaJasa
TPUTOHOMETPHH.
Pemienne o0umx
TPEYTOJIbHUKOB.
IIpaBuiibHBIE
MHOTI'OYTOJIbHUKH.
[IpeoOpazoBanust
IJIOCKOCTH.
JBmxenus. [Tomobue.
Cummerpust.
[Inomane. Beraucnenne
romaaei. [nomanu
no00HBIX (uUryp.
JlexapToBbl
KOOpJIMHATHI HA
TJIOCKOCTH.

BexTopsbl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ — Beero KOﬁHTpOJIbeIe HpﬁalcaneCKne 0BPA30BATENLHBIE
paéoThI padoThI pecypeb
[Ipocreiimme reomerpuueckue GUrypsl u ARace
pocte P P https://www.yaklass.ru/
1 UX CBOWCTBA. lI3MepeHne reomeTpuuecKux 14
IR bu6nmoreka [IOK
https://m.edsoo.ru/7f415¢e2e
AKnace
https://www.yaklass.ru/
2 TpeyronbHUKH 22 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f415¢e2e
AKnace
[TapamienbHble NpsiMbIe, CyMMa yII0B https://www.yaklass.ru/
3 14 1
TPEYroJIbHUKA bubanorexka JOK
https://m.edsoo.ru/7f415¢e2e
AKnace
Oxpy>kHOCTb U KpyT. ['eomeTpuyeckue https://www.yaklass.ru/
4 14 1
IIOCTPOCHHUS bubnunoreka IIOK
https://m.edsoo.ru/7f415e2e
AKnace
. https://www.yaklass.ru/
5 [ToBTOpeHnue, 06001IeHNEe 3HAHUH 4 1 Butmorexa LIOK
https://m.edsoo.ru/7{415e2¢e
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
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https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m HpOTPAMMDI Beero Kognpo.nbm,le H[%aKaneCKne 06pa3oBaATETbHbIE
padoThI padoThI pecypen
SKnacc
n https://www.yaklass.ru/
1 YeThIpEXYroNbHUKU 12 1 Bubmorexa LIOK
https://m.edsoo.ru/7f417e18
AKnace
Teopema darneca u Teopema o ]
2 MIPOMOPLMOHANIBHBIX OTPe3Kax, MOJ00HbIC 15 1 hitps://www.yaklass.ru/
’ bu6nuoreka [JOK
TPCYTONBHIKH https://m.edsoo.ru/7f417e18
. AKnace
IImomans. Haxoxnenue miomanei
https://www.yaklass.ru/
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (UTYD. 14 1
[Tnomanu mogoOHbBIX huryp bubmorexa LIOK
https://m.edsoo.ru/7f417e18
4 Teopema Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTIIBl B OKpY’)KHOCTH. BrincanHeie n AKnace
5 OTHMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 https://www.yaklass.ru/
KacarenbHble k okpyxHOCcTH. Kacanue bubnuorexa [JOK
OKPY’KHOCTEMN https://m.edsoo.ru/7f417¢18
AKnace
. https://www.yaklass.ru/
6 [ToBTOpeHnue, 06001IeHNEe 3HAHUN 4 1 Br6moreka LIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0
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9 KIIACC

KoanuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/l IporpaMmbl Beero Ko;npom,m,le H%aKTmlecmle 06pA30BATETbHbIC
padoThI padoThI pecypes
SKnacc
Tpuronomerpus. TeopemMbl KOCUHYCOB U https://www.yaklass.ru/
1 16 1
CHUHYCOB. PenieHue TpeyrojipHUKOB bubnmnorexa [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
[TpeoOpa3zoBanue nopodus. Merpudeckue https://www.yaklass.ru/
2 10 1
COOTHOIUIEHUS B OKPY>KHOCTH bu6nunoreka [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
1
3 Bexropet 12 bubmuorexa [IOK
https://m.edsoo.ru/7f41al2c
SKnacc
4 JlexapToBbI KOOPIUHATHI HA MIIOCKOCTH 9 1 hitps://www.yaklass.ru/
p P bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
SKnacc
IIpaBunpHBIE MHOTOYTOJIBHUKY. J{1TMHA )
5 OKPYKHOCTH 1 IO/t KpyTa ] https://www.yaklass.ru/
B . ’ bubmuoreka [JOK
BITHC/ICHHE TIOMANCH https://m.edsoo.ru/7f41al2c
SKnacc
https://www.yaklass.ru/
6 JIBY>KeHUS MIIOCKOCTH 6 Bubmorexa LOK
https://m.edsoo.ru/7f41al2c
I1 0o01IeHre, CUCTEMATH3 AT AKnace
7 OBTOPCHHE, ODODIICHHIE, CHCTE . 7 2 https://www.yaklass.ru/
SHAHUHA but6mmoreka [IOK
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https://m.edsoo.ru/7f41al2¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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https://m.edsoo.ru/7f41a12c

HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KosuvecTBO yacoB JJIeKTPOHHbIE
Jl:;-)ﬂ Tema ypoxa Bcero Kontponbubie - IMpaxririeckite il:;:eﬂﬂﬂ Eglg;l;zl‘;:fenbnme
padoTsI padoTsbI pecypenI
1 Hlpocteiiunite reomeTpirieckie 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyrojasHUK, JJOMaHas 1 https://m.edsoo.ru/7c44abad
3 CMeXHBIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMeKHBIE U BEPTUKAJIBHBIE YTJIBI 1 https://m.edsoo.ru/Sbafbef6
5 CMeKHBIE U BEPTUKAJIbHBIC YIJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/59f32be7
7 CMeKHBIE U BEPTUKAJIBHBIE YTJIBI 1 https://m.edsoo.ru/b25ad662
8 CMeKHBIE U BEPTUKAJIBHBIE YTJIBI 1 https://m.edsoo.ru/7efd9{79
W3mepenue TMHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
YTJIOB
N3mepeHne JIMHEMHBIX U YTJIOBBIX
10 BEJIMYMH, BBIYUCICHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138al5
YTJIOB
W3mepeHne TMHEWHBIX U YIJIOBBIX
11 BEJINYUH, BBIYUCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
YTJIOB
N3mepeHne TMHEWHBIX U YTJIOBBIX
12 BEJINYUH, BBIYUCIICHUE OTPE3KOB U 1 https://m.edsoo0.ru/26388283
YTJIOB
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https://m.edsoo.ru/cf37bc33
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https://m.edsoo.ru/c4a576d8
https://m.edsoo.ru/59f32be7
https://m.edsoo.ru/b25ad662
https://m.edsoo.ru/7efd9f79
https://m.edsoo.ru/31ef35ab
https://m.edsoo.ru/d3138a15
https://m.edsoo.ru/7228de75
https://m.edsoo.ru/26388283

[Mepumerp u mromans Gpuryp,

13 COCTAaBJICHHLIX U3 https://m.edsoo.ru/313f3af6
MPSIMOYTOJIbHUKOB
[TepumeTp u mnomans Guryp,

14 COCTAaBJIEHHBIX U3 https://m.edso0.ru/68567544
MPSIMOYTOJTbHUKOB
[TonsiTHe O paBHBIX TPEYTroJbHUKAX

15 Y NIEpBUYHBIE IIPEICTABICHUS O https://m.edsoo0.ru/6543{8e6
paBHBIX (purypax
T 3HaKa PaBEHCTBa

16 PH TIPH3HAKA PABCHCTE https://m.edso00.ru/662f4758
TPEYTOJILHUKOB
Tpu npusHaka paBeHCTBA

17 prtip p https://m.edsoo.ru/a56dafee
TPEyroJIbHUKOB
Tpu npusHaka paBeHCTBA

18 pHIp P https://m.eds00.ru/8c898d59
TPEYTOJILHUKOB
Tpu npu3Haka paBeHCTBA

19 pr TP p https://m.edsoo.ru/d7bafal2
TPEyroJIbHUKOB
Tpu npu3Haka paBeHCTBA

20 PP P https://m.edsoo.ru/2a9887a8
TPEYTOJILHUKOB
Tpu npusHaka paBeHCTBA

21 prtip p https://m.edsoo.ru/9bb24429
TPEYTOJIbHUKOB
IIpusna aBEHCTBA

22 PH3HAIKU PABCHCTS https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJLHUKOB
IIpu3Haku paBeHCTBa

23 R St htps://m.eds0o.ru/6838bd37
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB
CBOIICTBO MeIHAaHbI

24 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/feba2371

IIPOBEAEHHON K THIIOTEHY3€
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https://m.edsoo.ru/313f3af6
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CBOMCTBO MeHAHBI

25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5{76
IIPOBEAEHHON K THIIOTEHY3€
P 0

26 ABHODCAPCHHEIC 1 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHHUE TPEYTOJILHUKH
I o

27 DH3HAKH 1 CBOUCTEA 1 https://m.edsoo.ru/daf99266
paBHOOEIPEHHOTO TPEYTOJIbHUKA
n o

28 DHSHAKH {1 CRONUTBA 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYTOJIbHUKA
I o

29 PH3HAIU 1 CBOHCTRA 1 https://m.edsoo.ru/4a4597ba
paBHOOEIPEHHOTO TPEYTOJIbHUKA

30 HepasencrBa B reomerpun 1 https://m.edsoo.ru/5¢23¢39d

31 HepaBeHnctBa B reomeTpun 1 https://m.edsoo.ru/6 1bb5b87

32 HepagenctBa B reomeTpun 1 https://m.edsoo.ru/77¢15319

33 HepagenctBa B reometTpun 1 https://m.edsoo.ru/2a12d145
[IpsiMOYyTONbHBIN TPEYTOJIBHUK C

34 PAMOY o ey 1 https://m.edsoo.ru/cba738df
yriioM B 30
I o

35 pﬁMOerHOBHHH TPEYTOMBHIK ¢ 1 https://m.edso0.ru/79577¢87
yriom B 30
KontponbHas pabota no teme

36 " P P " 1 https://m.eds00.ru/985d6b47

TpeyroabHUKH

IT

37 apvaHHeHbHHe TPAMBIC, HX 1 https://m.edsoo.ru/e7alac2d
CBOMCTBa

38 [IaTeiit noctynar EBkinna 1 https://m.eds00.ru/82915793
Hakpect nexanue,

39 COOTBETCTBEHHbIC H 1 https://m.edsoo.ru/f8a72¢f6

OIHOCTOPOHHHUC YTJIbI,
06pa30BaHHLIe IIpU NEPCCCUCHUN
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MapaJuIeIbHBIX MPSAMBIX CEKYIIEH

40

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NEPECEUCHUN
MapaJuIeIbHBIX MPSAMBIX CEKYILEH

https://m.edsoo.ru/fd45766f

41

Haxpect nexaniue,
COOTBETCTBEHHBIC U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE IIPU IEPECEUCHUN
MapaJuICIbHBIX MPSMBIX CEKYIIEeH

https://m.edsoo.ru/9btba4 14

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPU IEPECEUCHUN
IapaJuICIIbHBIX MPSAMBIX CEKYILEH

https://m.edsoo.ru/dcf58¢e2¢

43

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE IPU [IEPECEUECHUN
napajuIeIbHBIX IPSAMBIX CEKyLIEH

https://m.edsoo.ru/2a5b246¢

44

HpI/I3HaK mapajiIiCJIbHOCTH IIPAMBIX

Yyepe3 paBEHCTBO PACCTOSIHUN OT
TOYEK OJIHOM MPSAMOU 10 BTOPOH
IPSIMOM

https://m.eds00.ru/69421486

45

HpI/ISHaK napajiieJIbHOCTH NPAMBIX

Yyepes paBEHCTBO PACCTOSIHUN OT
TOYEK OJIHOM MPSAMOU 10 BTOPOH
IPSIMOM

https://m.eds00.ru/929568fa
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46 CymMa yrIioB TpeyrojibHUKa 1 https://m.edsoo.ru/caa59a87
47 CyMmMa yriioB TpeyrojabHHUKa 1 https://m.edsoo.ru/f71b17d3
48 Bremnue yrisl TpeyrojibHHKa 1 https://m.edsoo0.ru/b9223191
49 Bueninue yrisl TpeyrojibHUKa 1 https://m.edsoo.ru/99eb2824
KonTponbhas pabora o teme
50 "[TapanenbHble TpsIMbIE, CyMMa 1 https://m.eds00.ru/9917da72
YTJIOB TPEYTOJIbHUKA"
O oc 0 ame
51 vaymH Tb» ROPIIBL 1 ZLHAMETP, HX 1 https://m.edsoo.ru/64e76d1c
CBOIiCcTBa
52 KacarenbHast kK OKpYKHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpy’KHOCTb, BIIUCAHHAS B yIoJl 1 https://m.edsoo.ru/ffcac611
54 OKpY’KHOCTb, BIMUCAHHAS B YTOJI 1 https://m.edsoo.ru/98bbdffd
[Tonstre o I'MT, npumeHeHue B
55 1 https://m.edsoo.ru/7aef28db
3aj1ayax
[Tonstue o I'MT, npumenenue B
56 1 https://m.edsoo.ru/1cal8372
3aj1ayax
buccekrpuca u cepeIMHHBIN
57 NEPIEHAUKYIIAP KaK 1 https://m.edsoo.ru/ef76e82b
F€OMETPUUECKHE MECTa TOUEK
OKpy>KHOCTb, OTIMCAHHAS OKOJIO
58 1 https://m.edsoo.ru/564f6fce
TpeyrojbHUKa
OKpy’KHOCTb, OTIUCAHHAsA OKOJIO
59 1 https://m.eds00.ru/99523196
TpPEYroJbHUKA
O
60 KPYRHOCTD, BIHCATHAA B 1 https://m.edso0.ru/3351964¢
TPEYTroJIbHUK
OKpyXHOCTb, BIMCAaHHAs B
61 1 https://m.edsoo.ru/76e866c4

TPEYTOJIbHUK
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IIpocreitmume 3amaun Ha

62 1 https://m.edsoo.ru/263dba7c
MOCTPOEHHUE

63 Hpocretitme saxa< ia 1 https://m.edsoo.ru/f21fccfb
MOCTPOEHUE
KoHTponbHas paboTa mo teme

64 "OKpPY>KHOCTb B KPYT. 1 https://m.edsoo.ru/le2edcl5
I'eomeTpuueckue nocrpoeHus"
[ToBTOpEeHME M 0000IICHNE 3HAHUT

65 OCHOBHBIX MOHATHI U METOIOB 1 https://m.edsoo.ru/ec47a89¢c
Kypca 7 Kiacca

66 Hrorosast koHTpoOJIbHAsI paboTa 1 https://m.edsoo.ru/594ee38
[ToBTOpeHue u 06001IeHNe 3HAHUN

67 OCHOBHBIX IIOHATHI U METOIOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpeHUE 1 0600IICHNE 3HAHUN

68 OCHOBHEIX ITOHATHH B METOJIOB 1 https://m.edsoo.ru/49aed132
Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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8 KUIIACC

KouanuyecTBo yacos JJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl

ITapanmenorpamMm, ero 3Ha

1 pv JUICJIOTPAMM, €10 HPH3HAKH 1 1 https://m.edso00.ru/f9H299d8
CBOMCTBA
[Tapannenorpamm, ero Npu3HaKku 1

2 pu p p 1 https://m.edsoo.ru/dddcdd25
CBONCTBA
ITapanmenorpamMm, ero 3Ha

3 PATLICTIOTPANN, CTO TIpHSHATH 1 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBa
YacTHble cydau napauieaorpaMMoB

4 (IpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX 1 https://m.eds00.ru/94c¢93461
IIPU3HAKU U CBOMCTBA
YacTtHble ciiyyau napajuieaorpaMMoB

5 (MpsAIMOYTOJILHUK, pOMO, KBaJIpar), UxX 1 https://m.eds00.ru/51911786
MIPU3HAKU U CBOMCTBA
YacTHble cydan napauieaorpaMMoB

6 (mpsAMOYTOJILHUK, POMO, KBaApaT), UX 1 https://m.eds00.ru/27256434
IIPU3HAKU U CBOMCTBA

7 Tpanenus 1 https://m.edsoo.ru/8ef16498
PaBHOOOKAs U IPSIMOYTOJIbHAS

8 pAMOY 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu
PaBHOOOKA OYIOJIbHA.

9 B L TPAMOyToIaat 1 https://m.edsoo.ru/be3ccddc
Tpaneuuu

10 Metoa yaABOEHHS MEMAaHbI 1 https://m.edsoo.ru/987cb6e8

11 IlenTpanbHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace
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KonTponbHas pabota no teme

12 " . " 1 https://m.edsoo.ru/144684c5
YeTpIpEXyroNbHUKA
T )
13 cOpEMa TIalleca 1 TeopeMa 0 1 https://m.edsoo.ru/1f164baa
MIPOTMOPIMOHATIBHBIX OTPE3Kax
14 Cpennsisi TMHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpennsist TuHUS TpEyTroJbHUKA 1 https://m.edsoo.ru/27335{97
16 Tpaneuusi, e€ cpeiHss JTUHUS 1 https://m.edsoo.ru/e4935643
17 Tpanenusi, e€ cpeHss JIUHUS 1 https://m.edsoo.ru/43¢7b651
18 [TponoprimoHanbHbBIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopuoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 LlenTp Macc B TpEYroJbHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TonoGHbIE TPEYTOJBHUKHI 1 https://m.edsoo.ru/de9d4f1f
T 0
22 PH IPHSHAKA HONAOOHA 1 https://m.edsoo.ru/3d9d8817
TPEYTOJIbHUKOB
T 0
23 pi HpHSHEia HOAODHA 1 https://m.edsoo.ru/65d233dd
TPEYroJbHUKOB
T
24 pH npusHaKa noxo6us 1 https://m.edsoo.ru/2ab3b872
TPEYTrOJIbHUKOB
T 0
25 P TpusHakd HOACLHA 1 https://m.edsoo.ru/a87287{2
TPEYroJbHUKOB
IT 0
26 PHMCHCHHE TIOZIODIA HPH peIiCHiH 1 https://m.edsoo.ru/4a8cbfdf
MPaKTUYECKUX 3a/1a4
K 0
27 OFTPOVBHAT PabOTa MO ToME 1 https://m.edsoo.ru/f5573351
"I[TomoOHBIE TPEYTOJBLHUKH"
Croii N
28 BOHCTBA TLTOMHaICH 1 https://m.edsoo.ru/dcec5b8¢
reOMEeTPUUECKUX PUryp
29 ®opMyIIbl 1)1 IUIOIIAAN 1 https://m.edsoo.ru/b91f44ea

38


https://m.edsoo.ru/144684c5
https://m.edsoo.ru/1f164baa
https://m.edsoo.ru/5caa551b
https://m.edsoo.ru/27335f97
https://m.edsoo.ru/e4935643
https://m.edsoo.ru/43c7b651
https://m.edsoo.ru/4d3cd568
https://m.edsoo.ru/537cf2b8
https://m.edsoo.ru/5cfd32c4
https://m.edsoo.ru/de9d4f1f
https://m.edsoo.ru/3d9d8817
https://m.edsoo.ru/65d233dd
https://m.edsoo.ru/2ab3b872
https://m.edsoo.ru/a87287f2
https://m.edsoo.ru/4a8cbfdf
https://m.edsoo.ru/f5573351
https://m.edsoo.ru/dcec5b8c
https://m.edsoo.ru/b91f44ea

TpeyroJjibHUKa, apajuieJorpaMma

@opMyJIbI IS TJIOIIAAN

30 https://m.edsoo.ru/d58d8422
TpeyroJbHUKA, MapajuieorpaMma
D

31 OPMYJIBL VI TLIoTHa M https://m.edsoo.ru/d1c6¢cf5b
TPEYTObHUKA, TTapajuieJiorpaMmma
()]

32 OPMYJIBL JUIA TLIoTHA M https://m.edso0.ru/958¢8498
TpeyroibHUKa, MapajuieorpaMma
(6))

33 OPMYJIBT ZUTT HAotHan https://m.edsoo.ru/2e5a5e9d
TPEYTOJIbHUKA, TTapajuieJiorpaMmma
B CIICHHE ILIOMIAJEN CIIOXK

34 PHHCIICHHC TIOMAACH COMHBIX https://m.edsoo.ru/c19ff29¢
uryp
I N

35 JIOWa/ I QUIYp HA KACTHATOI https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomanu momoOHBIX HUTYyp https://m.edsoo.ru/dclel62f

37 [Tnomanu moxo6HBIX HUryp https://m.edsoo.ru/1b83b7d3
3 e

38 AUATH € TIPARTHACCIIM https://m.edsoo.ru/7ababeed
cojiep>KaHueM
3aga4u ¢ IpakKTUIECK

39 JAHH C TIPAKTIHCECKHIM https://m.edsoo.ru/el1fab379
co/iep>KaHueM
P

40 CHICHHE Safat CUHOMOIHHO MeTona https://m.edsoo.ru/f8fbc711
BCIIOMOTaTEIBHON TUIOIIAAN
KouTponsHas pabora 1o TeMe

41 | HIp HB}'I, # pabota To TeM https://m.edsoo.ru/4247ced?

ITmomane

T I1 g

42 copema [Tudaropa n ¢& https://m.edsoo.ru/1de9988f
MIPUMEHEHUE
Teopema ITudaropa u eé

43 peva [ngaropa n https://m.edsoo.ru/e8c9529b

IIPUMEHEHUE
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https://m.edsoo.ru/d58d8422
https://m.edsoo.ru/d1c6cf5b
https://m.edsoo.ru/958e8498
https://m.edsoo.ru/2e5a5e9d
https://m.edsoo.ru/c19ff29c
https://m.edsoo.ru/c67fd599
https://m.edsoo.ru/dc1e162f
https://m.edsoo.ru/1b83b7d3
https://m.edsoo.ru/7a6abeed
https://m.edsoo.ru/e1fab379
https://m.edsoo.ru/f8fbc711
https://m.edsoo.ru/4247ccd7
https://m.edsoo.ru/1de9988f
https://m.edsoo.ru/e8c9529b

Teopema Iudaropa u e€

44 https://m.edsoo.ru/da7{91dc
MpUMEHEHUE
Teopema ITudaropa u eé€

45 P Garop https://m.edsoo.ru/6a4£d62b
MIPUMEHEHHUE
Teopema Iludaropa u eé

46 P Parop https://m.edsoo.ru/398e21a6
MpUMEHEHUE
OrnpeneneHne TPUrOHOMETPUUECKUX
byHKIHMI ocTporo yria

47 MPSMOYTOJILHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/5f57859b
TPUTOHOMETPUYECKHUE COOTHOIICHUS
B [IPSIMOYTOJILHOM TPEYTOJILHUKE
OCHOBHO€E TPUTOHOMETPHIECKOE

48 p R https://m.edsoo.ru/3a89df6a
TOXKIECTBO
OCHOBHOE TPUTOHOMETPHICCKOE

49 p P https://m.edsoo.ru/12127fcl
TOKIECTBO
OCHOBHOE TPUTOHOMETPHUICCKOE

50 P P https://m.edsoo.ru/15d3¢c665
TOXKIECTBO
KonTtponbHas paboTa mo Teme

51 "Teopema ITudaropa n Hauana https://m.edsoo.ru/22adb816
TpUroOHOMETpHUH"
BrmcanHpie ¥ IEHTpaJIbHEIE YTIIBI

52 HeHTp . y . https://m.edsoo.ru/83f3e14d
YIroJI MEXIY KacaTelIbHOW U XOPA0H
Brnucannbsle ¥ ieHTpajibHbIE YTIIbBL,

53 HeHTp . y . https://m.edsoo.ru/49a5642¢
YTOJl MEXAY KacaTeJIbHOU U XOpA0H
BrmcanHblie ¥ IEHTpabHEIE YTJIBI,

54 HeHTp . y . https://m.edsoo.ru/bec6aabe
YIoJI MEXIY KacaTeJIbHOW U XOPA0u

55 VYrie1 MeXIy XOpAaMH U CEKYLIUMH https://m.edsoo.ru/d25ba946

56 VY1l MexXay XOpAaMU U CEKYLLIUMU https://m.edsoo.ru/85bb8bbe
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https://m.edsoo.ru/5f57859b
https://m.edsoo.ru/3a89df6a
https://m.edsoo.ru/12127fc1
https://m.edsoo.ru/15d3c665
https://m.edsoo.ru/22adb816
https://m.edsoo.ru/83f3e14d
https://m.edsoo.ru/49a5642c
https://m.edsoo.ru/bec6aabe
https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8b6e

57

BHI/IcaHHBIe " OITMCAHHBIC
YcCT: I)IpéXYFOJ'II)HI/IKI/I, Hux HpI/ISHaKI/I )41
CBOWCTBA

https://m.edsoo.ru/72d2d56¢

58

Boucadubie 1 onMcaHHbIE
YETHIPEXYTOMBHUKH, UX TIPU3HAKH U
CBOWCTBA

https://m.edsoo.ru/5d95fale

59

Brincanusie 1 onmMcaHHBIE
YETHIPEXYTOJIBHUKH, UX MPU3HAKU U
CBOMCTBA

https://m.edso00.ru/857¢578b

60

[IprMeHeHne CBOMCTB BIMCAHHBIX U
OINMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU
PELIEHNHU T€OMETPUUECKUX 3a1ad

https://m.edsoo.ru/c753c21a

61

HpI/IMeHeHI/IC CBOMCTB BIIMCAHHBIX U
OIMMCaHHBIX LIeTBIpéXyl"O.]'II)HI/IKOB Ipu
PCIICHNU T'COMETPHUICCKUX 3ada1

https://m.edsoo.ru/77caflad

62

Bzaumuoe PACIIOJIIOKCHUEC IBYX
OKPY)KHOCTCﬁ, O6H_II/IC KaCaTCJIbHBIC

https://m.edsoo.ru/22357ffa

63

Kacanue okpyxHOCTEHN

https://m.edsoo.ru/9dd{f952

64

KonTponbHas pabota o Teme "YTIsl
B OKPYKHOCTU. Brincanuelie u
OTHCAHHBIE YEThIPEXYTOIbHUKHU"

https://m.edsoo.ru/f319755d

65

[ToBTOpEHNME OCHOBHBIX MOHITUH U
METOJIOB KypcoB 7 U 8 KJ1acCOB,
00001IeHne 3HaHUH

https://m.edsoo.ru/2359¢e41e

66

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eH1E 3HAHUI

https://m.edsoo0.ru/73d61£d9

67

HToroBast KOHTpOJIBbHAs padoTa

https://m.edsoo.ru/74821a88
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https://m.edsoo.ru/77caf1ad
https://m.edsoo.ru/22357ffa
https://m.edsoo.ru/9ddff952
https://m.edsoo.ru/f319755d
https://m.edsoo.ru/2359e41e
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https://m.edsoo.ru/7482fa88

68

[ToBTOpEHNHE OCHOBHBIX MOHITUH U
METOJIOB KypcoB 7 U 8 KJI1acCOB,
000011eHre 3HaHU]

https://m.edsoo0.ru/e464967b
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https://m.edsoo.ru/e464967b

9 KIIACC

KouanuyecTBo yacos JJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
O
1 HpeHeJ\I,eHHe TPUTOHOMCTPHACCKHX 1 https://m.edsoo.ru/b3c64e7c
¢yukuuit yrinos ot 0° 1o 180°
2 ®opMyIIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCUHYCOB 1 https://m.eds00.ru/69¢c32eb3
5 Teopema KOCHUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/e9 1ba449
7 Teopema cuHyCcOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHyCcOB 1 https://m.edsoo.ru/67e612¢l
H
9 AXONVICIHE JUHH CTOpOH 1 1 https://m.edsoo.ru/8bcf3969
BEJIMYMH YTJIOB TPEYTOJIbHUKOB
10 Pemenne TpeyrosbHIUKOB 1 https://m.edso0.ru/2f985b58
11 PeleHne TpeyrosbHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenne TpeyroinbHIUKOB 1 https://m.edsoo.ru/9e4¢293d
13 Pemienue TpeyroqbHUKOB 1 https://m.eds00.ru/9557249d
IT
14 PAITITICCKOC HPHNCHCEHHE TEOPeM 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB ¥ KOCUHYCOB
IT
15 PARTIACCOC IPHMEHOHHE TE0peM 1 https://m.eds00.ru/7197{b99
CHUHYCOB U KOCHHYCOB
K 0
16 OFTPOIPHAN paboTa Ho TEME 1 1 https://m.edsoo.ru/e784c943

"Pemienue TpeyroipHUKoB"
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https://m.edsoo.ru/b3c64e7c
https://m.edsoo.ru/d78de7ad
https://m.edsoo.ru/341bb435
https://m.edsoo.ru/69c32eb3
https://m.edsoo.ru/78cedc87
https://m.edsoo.ru/e91ba449
https://m.edsoo.ru/ffc3c8bd
https://m.edsoo.ru/67e612c1
https://m.edsoo.ru/8bcf3969
https://m.edsoo.ru/2f985b58
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https://m.edsoo.ru/e784c943

17

[TonsiTne o mpeoOpa3zoBaHUH MTOA00US

https://m.edsoo.ru/ebf9323e

18

COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX HUryp

https://m.edsoo.ru/b6¢9917d

19

CoOOTBETCTBEHHBIE 3JIEMEHTHI
Mo00HBIX (huryp

https://m.edsoo.ru/15a8fba3

20

Teopema o MPOU3BEACHNUN OTPE3KOB
XOpJ1, TEOpeMa O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, TEOpEeMa O
KBaJ[paTe KacaTeIbHOM

https://m.edsoo.ru/eded2d8e

21

Teopema 0 MPOU3BEICHUN OTPE3KOB
XOp/, TeopeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIIUX, TEOpeMa O
KBaJ[paTe KacaTeIbHOM

https:/m.edsoo.ru/f2215b5f

22

Teopema 0 MPOU3BEICHUN OTPE3KOB
XOp/[I, TeOpeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIIHUX, TEOpeMa O
KBaJ[paTe KacaTeIbHOM

https://m.eds00.1ru/834b9462

23

[IpumeHeHne TeopeM B pEeLICHUH
reOMETPUYECKHUX 3a7a4

https://m.edsoo.ru/1¢c13d2d7

24

IIpumeHeHne TeopeM B pELICHUH
reOMETPUYECKUX 3a1a4

https://m.edsoo.ru/17b7b4d4

25

[IprumeneHne TeopeM B pelIeHUN
reOMETPUYECKHUX 3a7a4

https://m.edsoo.ru/af72d448

26

Konrpomnbnas pabora o Teme
"ITpeoOpa3oBanue nmoaoous.
MeTpudecknue COOTHOIICHHS B
OKpYyX’HOCTH"

https://m.edsoo.ru/da5138ee

27

OmnpeneneHre BEKTOPOB.

https://m.edsoo.ru/53a4c485
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https://m.edsoo.ru/ebf9323e
https://m.edsoo.ru/b6c9917d
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https://m.edsoo.ru/e4ed2d8e
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https://m.edsoo.ru/17b7b4d4
https://m.edsoo.ru/af72d448
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PU3NYECKUI U T€OMETPUIECKUI
CMBICJI BEKTOPOB

C0XeHHE U BRIUNTAaHHUC BCKTOPOB,

28 https://m.edsoo.ru/d5¢7dc9e
YMHOKEHUE BEKTOpa Ha YUCIIO
CI10’keH1E U BBIYUTAHUE BEKTOPOB

29 PO, https://m.edsoo.ru/5fc8e3ef
YMHOXEHHE BEKTOPa Ha YUCIIO
CrokeHne U BEIYUTaHUE BEKTOPOB,

30 p https://m.edsoo0.ru/b66195d4
YMHOKEHUE BEKTOpa Ha YUCIIO
PazosxeHne BekTOpa 1o IByM

31 p By https://m.edsoo.ru/d57fedf3
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunatsl BekTopa https://m.edsoo.ru/393e5532
CxkansipHO€ NMPOU3BEICHHE BEKTOPOB,

33 €ro NPUMEHEHHE I HAXOXKICHUS https://m.edsoo.ru/4c2c7ae3
JUTUH ¥ YTJIOB
CxkansipHO€ MPOU3BEJICHUE BEKTOPOB,

34 €ro NPUMEHEHUE I HAXOKIACHUS https://m.edsoo.ru/6e5f3e8d
JUTUH ¥ YTJIOB
Penrenue 3agad ¢ moOMOIIBIO

35 a HI https:/m.edsoo.ru/7788ed68
BEKTOPOB
Pemienue 3amay ¢ IOMOILBIO

36 a H https://m.edsoo.ru/b1d59d28
BEKTOPOB
IIprnMeHeHrEe BEKTOPOB [UIS PEIIECHUS

37 P POB A P https://m.edsoo.ru/8facee39
3a1a4d GU3NKU
KoutponsHas pabora 1o TeMe

38 " P HLT 7 paboTa o Tem https://m.edso0.ru/181256¢b

Bektopsl
€KapTOBBEI KOOPAWHATEI TOYEK HA

39 Jlexap P https://m.edsoo.ru/6a4cbb6a
IUIOCKOCTH

40 YpaBHeHHE NpsIMOI https://m.edsoo.ru/cd67f435
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https://m.edsoo.ru/d5c7dc9e
https://m.edsoo.ru/5fc8e3ef
https://m.edsoo.ru/b66195d4
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https://m.edsoo.ru/393e5532
https://m.edsoo.ru/4c2c7ae3
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https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/b1d59d28
https://m.edsoo.ru/8faeee39
https://m.edsoo.ru/181256cb
https://m.edsoo.ru/6a4cbb6a
https://m.edsoo.ru/cd67f435

41

YpaBHeHME NpAMOn

https://m.edsoo.ru/c2723581

42 YpaBHEHNE OKPYKHOCTH 1 https://m.edsoo.ru/d858d33e
43 Koopnuuater Touex Hfipecequm 1 https://m.edsoo.ru/76blbe7d
OKPY>KHOCTH U IIPSIMOM
Meron KOOpAMHAT NPH PELICHUN
44 r€OMETPUYECKUX 3a/1a4, 1 https://m.edsoo.ru/2fc365¢c5
MPaKTUYECKUX 3a/1a4
Meroa KoopAMHAT NpU PELICHUN
45 reOMETPUUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/e12ca595
MPaKTUYECKUX 3a/1a4
Meroz KOOpAUHAT IIPU PELICHUN
46 reOMETPUYECKHUX 3a/1ad, 1 https://m.edsoo.ru/cdca5a96
MIPaKTUYECKHX 3a/1a4
KonTponbHas pabota no teme
47 " JlekapTOBBI KOOPJMHATHI HA 1 https://m.edsoo.ru/e254eff4
MI0CKOCTH"
48 HpaBHITbHEIE MHOTOYT OMbHIKH, 1 https://m.eds00.ru/5733b6{2
BBIYMCIICHHE UX JIEMEHTOB
49 UYucno n. [InuHa OKpyKHOCTH 1 https://m.edsoo.ru/e4371{68
50 Yucno nt. /InuHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JnuHa yru oKpyKHOCTH 1 https://m.edsoo.ru/3a858db3
52 Paanannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Imomane kpyra, cEKTOpa, CErMEHTa 1 https://m.edso0.ru/984c824c
54 IInomans kpyra, CeKTOpa, CErMEHTa 1 https://m.edsoo.ru/729f9dda
55 [Imomaae kpyra, cEKTOopa, CErMEeHTa 1 https://m.edsoo.ru/f76de8ab
56 [ToHATHE O IBUKEHUH TUIOCKOCTH 1 https://m.edsoo.ru/376d67dd
57 [TapannenpHbIN IEPEHOC, IOBOPOT 1 https://m.edsoo.ru/5e85661a
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https://m.edsoo.ru/c2723581
https://m.edsoo.ru/d858d33e
https://m.edsoo.ru/76b1be7d
https://m.edsoo.ru/2fc365c5
https://m.edsoo.ru/e12ca595
https://m.edsoo.ru/cdca5a96
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https://m.edsoo.ru/5733b6f2
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https://m.edsoo.ru/5e85661a

58

[TapannenbHbIN TIEPEHOC, TOBOPOT

https://m.edsoo.ru/94431449

59

[TapannenbHbIA IEPEHOC, IOBOPOT

https://m.edsoo.ru/2balc265

60

[TapannenbHbli nepeHoc, TOBOPOT

https://m.edsoo.ru/af48c48e

61

[IpuMmeHneHnue NBUKEHUN pU
peleHuy 3a1a4y

https://m.edsoo.ru/ff7d8897

62

Konrponsnas pabora no temam
"[IpaBUJIbHBIE MHOTOYTOJIBHUKH.
OxpyxHOCTb. J[BH>KEHHUS IIIIOCKOCTH"

https://m.edsoo.ru/ele8aela

63

[ToBTOpenwue, o600mIEH e,
cucreMarusanus 3HaHui. M3smepenue
F€OMETPUYECKUX BEIUYHUH.
TpeyronbHUKH

https://m.edsoo.ru/72edal 63

64

[ToBTOpenwue, o600mIEH e,
cUcTeMaTH3aIus 3HaHUI.
[TapannenpHble 1
MepHEeHIUKYISIPHBIE IPSMbIE

https://m.edsoo.ru/92569f1e

65

[ToBTOpeHmE, 0600IIEHNE,
CUCTEMAaTHU3ALUS 3HAHUHN.
OKpy’KHOCTb U KpYT.
I'eomeTprueckue noCTpoeHUs. Y TIIbl
B OKPY>KHOCTHU

https://m.edsoo.ru/f15718de

66

[ToBTOpenwme, 0600IIEH e,
cucTeMaTh3anys 3HaHui. Bnucannoie
Y OTMHCaHHBIE OKPYKHOCTHU
MHOT'OYTOJIbHUKOB

https://m.edso0.ru/5b4988db

67

HtoroBast KOHTpoJbHAs paboTa

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpenue, o600IIEHNE,
cUCTeEMaTHU3alys 3HaHUN

https://m.edsoo.ru/2346d284
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPoBePsEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
Pacrio3naBaTh M3y4eHHBIE T€OMETPUYECKUE (UTYPBI, OMPEACISATh UX
B3aMIMHOE PACIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Uryphl,
6.1 BBINIOJIHATh YEPTEXKU IO YCIOBHUIO 3ajaud. M3MmepsaArs nuHEiHbIE U
YIJIOBBIE BEJIMYUHBL. PenaTh 3a1aun Ha BBIYMCICHUE JIMH OTPE3KOB U
BEJINYUH YTJIOB
Henate rpyOyr0 OIEHKY JTMHEHHBIX M YTJIOBBIX BEJIMYHUH MPEIMETOB B
6.2 peasbHOM KHU3HU, pa3MEpPOB TNPUPOJHBIX O0OBEKTOB. Paznuuath
pa3Mepbl ITUX 0OBEKTOB MO MOPSAKY BETHMUUHBI
6.3 CTpouTh UepTEKH K TECOMETPUUECKHUM 3a]ja4am
[Tonb3oBaThcs MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBonuTh  JOTMYECKHE  pPACCYyXk AEHHS C  HMCIOJb30BAHHEM
. r€OMETPUUYECKUX TEOPEM
[Tonb3oBaTbcs IIPU3HAKaMU paBeHCTBA MPSAIMOYTOJIBHBIX
6.6 TPEYTOJIHHUKOB, CBOMCTBOM MEIHMAHbBI, MPOBEAEHHON K THUIIOTEHY3E
MPSIMOYTOJILHOTO TPEYTOJIBHUKA, B PEIICHUH T€OMETPUIECKUX 33724
OmnpenensaTe NapauieabHOCTh MPSMBIX C MOMOILBIO YIJIOB, KOTOPbIE
67 oOpa3zyeT ¢ HUMHU cekymias. OnpenensaTe NapayiebHOCTh MPSIMBIX C
' IIOMOUIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOW MPSMOU JO TOUEK
JIpYyrou npsmMou
6.8 Pemats 3a1aun Ha kiieT4atoi Oymare
6.9 [IpoBOANTHL BBIUKCICHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIE

3HAYCHHA YIJIOB B TICOMCTPHYCCKUX 3aJadax C HCIIOJIb30BAHUECM




CYMMBI yTJIOB TPEYTOJBHUKOB M MHOTOYI'OJIBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MpU [EPECEYCHUH JABYX MapajIeNbHbIX MPSIMBIX

CeKymeﬁ. Pemate MPAKTUYCCKUC 3a/la4M Ha HAXOKACHUEC YTIJIOB

6.10

Bnagetp MOHATHMEM  TIE€OMETPUYECKOIO MECTa TOYEK. YMETh
OTpeneNsaTh OUCCEKTPUCY yIila W CEPeIUHHBIA TMEePHeHIUKYIsp K

OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK

6.11

cDO]f)My.]'II/IpOBa.TB ONpCACIICHUA OKPYXHOCTH W Kpyra, XOpAbl H
AnaMeTpa OKPYIKXHOCTHU, IIO0JIb30BATHCA HUX CBOMCTBAMH. YMETh

MPUMEHSITh 3TH CBOWCTBA MIPU PEIICHUH 3324

6.12

Bianerp NOHATHEM ONHMCAHHOW OKOJIO TPEYTOJbHUKA OKPY’KHOCTH,
yMeTh HaxoauTh e€ ueHtp. I[lonb3oBartbest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEpEIHMHHBbIE NEPIEHIUKYJISAPHl K CTOPOHAM TpPEYroJbHUKA

MEPECEKAIOTCA B OTHOM TOUKE

6.13

Brnagetp mnoHATHEM KacaTebHOW K OKPYXKHOCTH, I10Jb30BaThCS
TEOPEMOM O TMEPIEHAMKYJISPHOCTH KacaTellbHOW MW pajuyca,

HpOBC)IéHHOI‘O K TOYKEC KaCaHHUA

6.14

ITonw30BaThCs HpOCTeﬁHIHMH TCOMECTPUICCKUMU HEPABCHCTBAMH,

IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

[IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE IOCTPOEHUS C MOMOUIBIO

LUPKYJIS U JINHEUKU

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacrmio3naBaTth OCHOBHBIC BHJIBI ‘ICTBIpéXYFOJ'IBHI/IKOB, HUX 3JICMCHTHI,

IIOJIL30BATHCSI MX CBOMCTBAMH IIpHU pCUHICHUH T'€COMETPUUCCKHUX 3aJ1avd

6.2

6.3

HpI/IMCHSITB CBOMCTBA TOYKU NnepeccucHrss MEaAuaH TPCYroJbHHUKa
(eHTpa Macc) B pelieHUH 3a1a4
Biamerp noHsATHMEM CpeqHEH JIMHUM TPEYTOJIBHMKA W Tpalenuu,

IIPUMEHATh HMX CBOWCTBA IPU PEIICHHWM TI'E€OMETPUYECKUX 3aJad.




ITonb3oBaTeca Teopemont Paneca U TEOPEMON O MPONOPLHOHAIBHBIX

OTpPE3Kax, MPUMECHATL UX NI PCIICHUSA MPAKTUYCCKUX 3a1a4

6.4

[lpumeHsATh TpHU3HAKH TOMOOMS TPEYrOJbHUKOB B  PEHICHUU

rCOMCTPHUICCKUX 3aaav

6.5

[Tonws3oBatbest Teopemoit [ludaropa st pemieHns TeoMeTpHUECKUX U
IpaKTHYeCKUX 3amad. CTpouTh MaTEMAaTHYECKYH0 MOZEIb B
IIPAKTUYECKUX 3a/layaX, CaMOCTOSATENBHO JEN1aTh YEePTEK U HAXOIUTh

COOTBECTCTBYHOLINEC NJIMHBI

6.6

Bnagetp moHsTHSMHM CHHYCa, KOCHMHyCa U TaHT€HCAa OCTpPOro yria
HPSIMOYTOJIBHOTO TpEeyroyibHUKa. [loap30BaThCS STUMHU MOHATHIMHU

JJI1 pCHICHUA MTPAKTUUCCKUX 3aJlavd

6.7

Boruucnate  (pa3nuuHbIME  criOocOOaMM) TUIOMIAAL TPEYroJIbHUKA U
TUIOMIAIM MHOTOYTOJBHBIX QUryp (MONB3ysCh, TJe HEOOXOIHMMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MOJyYEeHHBIE YMEHHUS B MPAKTUYECKHUX

3agadax

6.8

Brnaners mOHATHAMYU BOMCAHHOTO U IIEHTPAJIBHOTO YIJia, UCIOIb30BATh
TEOpEeMBbl O BIIMCAHHBIX yTIiaxX, yrjlax MeXIy XOpAaMu (CeKyIIHMH) U
yrie MexJ1y KacaTeJbHOW M XOpAOH MpH PELIEHHH I'e€OMETPUYECKUX

3a1a4

6.9

BJ'Ia,I[eTB IIOHATUEM OIIMCAaHHOI'O IIGTI)I]C)éX}’l"OJ'IbHI/IKa, IMPUMCHATH

CBOMCTBA OIMMCAHHOTO quI)IpéXYFOJ'IBHI/IKa IIpU pCUICHUH 3aJ1a4

6.10

[IpyMeHsATh MOMYyYEHHBIE 3HAHUSA HAa TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENM Ui 3a7ay pPeajbHOM JKM3HU U MPOBOJIUTH
COOTBETCTBYIOIIUE BBIUMCICHUS C TPUMEHEHHUEM TON00uS U

TPUTOHOMETPUH (TI0JIB3YSCH, I/1€ HEOOXOIUMO, KAJIbKYJIATOPOM)

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

6

6.1

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHU OCTPBIX YIJIOB, HAXOAMUThH C MX

MNOMOIINBIO PA3JIMYHBIC JBJICMCHTBI MPAMOYT'OJIBHOTO TPCYroJIbHHKA




(«pemieHne  MPSAMOYTOJBHBIX  TPEyroibHHKOB»). Haxomuts (c

IIOMOIIBIO KaJ'II)Ky.]'ISITOpa) JJIMHBI 1 YTJIbI JIJI HeTaOJIMYHBIX 3HAYCHUN

6.2

ITons30oBaThCA (I)OpMy.HaMI/I IMPUBCACHUA )51 OCHOBHBIM
TPUTOHOMETPUYCCKHUM TOXACCTBOM JJIA HAXOXKICHUS COOTHOIIICHUM

MCXKAY TPUTOHOMETPHUICCKUMHA BECIUYNHAMU

6.3

Hcmonns30BaTh TCOPEMbI CHHYCOB W KOCHUHYCOB IJid HAXOXKIACHUA
Pa3jIMUHBIX 3JICMCHTOB TPCYI'OJIbHHUKA (((peI_HeHI/IC TPEYT: OJ'ILHI/IKOB))),

IMPUMCHATD UX IIPH PCHICHHUU 'COMCTPUYCCKUX 3aaaq

6.4

Bnaners moHsATHSIMH TpeoOpa3oBaHUS TOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCs CBOWCTBAMHU IMOJOOUS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH JAJIWHBI U HAXOJUTh YTJbl Y
noo0HBIX uryp. [IpuMeHsTh CBOICTBa MOMOOUS B MPAKTHUECKUX
3amadax. YMeThb NPHUBOAWUTH MpPHUMEPHl MOMOOHBIX GUTYp B

OKpY XaroleM MUpe

6.5

ITons3oBaThCA TCOpCMaMH O TIPOU3BCACHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINUX, O KBAAPATEC KacaTeJbHOM

6.6

[Tonb30BaTbCs BEKTOpaMM, TMOHUMATh HX TEOMETPUYECKHH U
¢u3nyeCKUil CMBICI, NPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
¢usnueckux 3anay. [IpuMeHATh CKaIsipHOE MPOU3BEJCHHE BEKTOPOB

U HAXOXACHUSA JJIMH U YTJIOB

6.7

ITons30BaThCA MCTOOAOM KOOpAMHAT Ha IIOCKOCTHU, IPUMCHATHL €ro B

pPEICHUU TCOMCTPHUYCCKUX U MPAKTHUYCCKUX 3ada4

6.8

Brnagetp NOHATUSAMH  TPAaBUIBHOTO  MHOTOYTOJBHHUKA,  JTMHBI
OKPYXHOCTH, JIMHBI AYTHM OKPYXHOCTH U paJuaHHONW Mephl YIJia,
YMETh BBIUUCIATH IUIOLIaAb Kpyra u ero uyacteil. IlpumeHsTsb

MOJIYYCHHBIC YMCHUSA B ITPAKTHUYCCKUX 3aaad4ax

6.9

HaxonuTh ocH WM LEHTPHI CUMMETPHH (PUTYD, TPUMEHSATH TBUKEHUS

IIJIOCKOCTHU B HpOCTCﬁHIHX ClIyvdasax

6.10

HpI/IMeHSITB IMMOJTYYCHHBIC 3HaHHUA Ha IMPAKTHUKE —  CTpOUTH
MATCMaTUYCCKUEC MOACIN JIA 3aJad peaanoﬁ JKU3HU U MIPOBOJHTH
COOTBCTCTBYIOIIINEC  BBIYUCIICHHA C IPUMCHCHHUCM I'[OIIO6I/I$I n

TPUTOHOMETPHUECKUX (YHKIUN (MONB3ysCh, TOe HEOO0XOIUMO,




KaJIbKYJISITOPOM)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUSA
6 I'eomertpus
Havansuble nonsTHs reomerpur. Touka, npsMmasi, OTpe3oK, Jdyd. Yroi. Buasl
6.1 yriioB. BepTukanbHple W CMexHbIe yriabl. buccektpuca yrna. Jlomanas,
MHOTOoyrojibHuK. [lapanmienbHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpHH.
' [Ipumepsl CUMMETPUU B OKPYKAOLIEM MUPE
63 OCHOBHBIE TIOCTPOCHHSI € MOMOUIbIO LMPKYJs M JUHEHKH. TpeyrojapHUK.
' BricoTta, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOepeHHBII W  paBHOCTOPOHHMUN  TpEyrojbHUKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CBolicTBa ¥ TNpPU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpu3Haku
‘ paBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa U NMpPU3HAKU MApaUIENIbHBIX TPsAMbIX. CymMMa yIJIOB TPEYTOJIbHUKA.
' Breminue yribl TpeyrojibHUKa
[IpssMoyronbHbld  TpeyroibHUK. CBOHCTBO MeAMaHbl MPSIMOYTOJIBHOTO
6.7 TPEYroibHUKA, TPOBEIEHHOM K TunoreHy3e. I[Ipu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTrOJIbHBIN TPEYTOIBHUK C YIJIOM B
30°
HepaBeHcTBa B TreoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa o OoJpiieM yrie u OoJbIIeil  CTOpOHE
TpeyrojpHuKa. [leprneHauKkynsp 1 HakJIIOHHAS
6.9 I'eomerpruueckoe MecTo TOYeK. buccekrpuca yria U CEepeIMHHBIN
' NEPIEHIUKYIISIP K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOpJla W JHaMeTp, HX CBOMCTBa. BzanmHoe
6.10 pacroyioXeHue OKpy>XKHOCTH U mnpamou. KacarenpHas u cekymas K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHasA B YTIOJI. Bnoucannas m ommcaHHas OKPYKHOCTHU

TPEYrOJbHUKA

8 KJIACC




Kon

IIpoBepsieMblii JJIeMEHT COePKAHUSA

6 I'eomeTpus
6.1 UYeteipéxyronbHuk. [lapamienorpamm, ero npu3Haky U CBOMCTBA
6.2 [TpsaMoyroapHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
63 Tpaneuus, paBHoOOKasi Tpamenus, e€ cBoiCTBa U mpu3Haku. [IpsmoyronpHas
' Tpaneuus
64 Merton yasoenus Mmenuansl. LlenTpansHas cummetpus. Teopema Paneca u
' TEeopeMa O MPOIMOPLUOHAIBHBIX OTPE3Kax
6.5 Cpennue TUHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyroiabHuKa
6.6 [TomoGue TpeyronpHUKOB, KO3 ¢umueHT monodus. [IpusHaku mnoH00US
. TpeyrojJbHUKOB. [I[puMeHenne nogoous npy peleHuu NPaKTUIECKUX 3a1a4
6 @opmynbl AN IUIOMIAAW TPEYrojibHUKA, TMapajuienorpamMmma, pomba u
g Tpaneuuu
63 CpoiicTBa muomazeil reomerpuueckux Quryp. OTHOIIEHHE MUIomAAeH
' MoI00HBIX (huUryp
6.9 Brruucienune mioniazen TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme Tteopemsl Iludaropa npu perreHun
' IIPAKTUYECKUX 3aja4
CuHyC, KOCHHYC, TaHT'€HC OCTPOIO yrja HpPSMOYTOJIBHOTO TPEYIroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTrOHOMETpUYECKHE
¢yukuuu yrios B 30°, 45° u 60°
612 BnucanHble M UEHTpalbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpAOM.
. VYrisl MeXAy XOpAaMU U CEKYLIUMU
6.13 Brniucannsbie v onvcaHHbIE YETHIPEXYTOJIBHUKHI
6.14 B3anmHoe pacnonokeHue IByX OKpykHOcTel. KacaHue OKpy»KHOCTEH.
' OO61ue kacareiabHbIE K ABYM OKPYKHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, xocunyc, TanreHc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE




TOX1eCTBO. POPMYJIbI IPUBEICHHUS

Pemenue tpeyronapHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. Pemienue

6.2 NPaKTUYECKUX 3aJad C HCIOJB30BAaHHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanue monobus. [Tomodre COOTBETCTBEHHBIX YJIEMEHTOB
64 Teopema 0 nMpou3BeICHUH OTPE3KOB XOPJl, TEOPEMbI O IPOU3BEACHUU OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bextop, gnuHa  (Moaynb) — BEKTOpa,  COHANpaBiCHHbIE  BEKTOPBI,
65 MIPOTUBOIIOJIOKHO  HAMPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BeKTopamu. PasnoskeHne BeKkTopa Mo AByM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkaisipHOe MpPOM3BEEHHE BEKTOPOB, MPUMEHEHUE IS
' HAXOXJICHUs JUIHH U YTJIOB
JlexapToBBI KOOPAMHATHI HA TJIOCKOCTU. Y paBHEHHs MPSIMOW U OKPYKHOCTH B
6.7 KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEH U MpAMBIX. METOJl KOOPAHHAT U €T0
MPUMEHEHHE
6.8 [IpaBriibHBIE MHOTOYTOJIBHUKH
6.9 JimHa okpykHOCTH. ['pagycHas v paaquaHHas Mepa yriia, BRIYUCICHUE UTHH JIyT
' OKPY’KHOCTEHN
6.10 [Tnomane kpyra, CeKTOpa, CerMeHTa
611 JIBUKeHHUST TUIOCKOCTH M BHYTPEHHHE CHMMETpUH Guryp (3JieMeHTapHbIe

npeactasieHus ). [lapannensuslit neperoc. [loBopot




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHUS K NIPeIMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoe ®PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
Onepanyy HaJl MHOXKECTBAMHM; YMEHHE OIEpUPOBAaTh IOHATHAMMU:
rpad, cBa3HbIM Tpad, AepeBO, LMKI, NPUMEHATh UX MPU PELICHUH
3aJa4; yMEHHE UCIOJIb30BaTh rpauueckoe MpeCTaBIeHNe MHOXKECTB
JUISL OIIMCAHUS PEAJIbHBIX IIPOLECCOB U SBJICHUM, PU PEIICHUM 3a]a4

U3 APYTuX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHSATUSMHU: OIpPEACIICHHE, aKCHOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHUE pAaclo3HABATb HWCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUS, TPUBOIAUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKQ3bIBAaHUM

YMeHue onepupoBaTh MOHATUSAMHU: HATypPaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHUCIJIO, JAEIUMOCTb HATypaJbHBIX YHCEI, IPHU3HAKU
JEJIMMOCTH, 1LI€J0€ 4YHUCIO0, MOAYJIb 4KCia, OOBIKHOBEHHas Ipo0b U
JecsiTU4Has J1po0b, CTaHIAPTHBIN BUJ 4YKCia, PALIMOHAIBHOE YUCIIO,
UppalMoOHaIbHOE YHUCIIO0, apu(METHUECKUH KBaJpATHBIM KOpPEHB;
YMEHHE  BBINOJHATH JEWCTBUS €  YUCIAMH, CpPaBHHUBAThb U
YHOPANOYMBATE YHUCJIA, INPEACTABIATH YHCIA HAa KOOPAUHATHOU
IPSIMOM, OKpPYIVIATH 4YHUCJA; YMEHHME JENaTh IPUKUIAKY U OLICHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHHe onepupoBaTh MOHATHUAMH: CTENEHb C LIEJbIM MOKa3aTeleM,
apudmeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, anredOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HaTypajdbHOW CTENEHHU
0oJbllle €IMHHUIBI, yMEHHE BBINOJIHATH pacu€rel Mo Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-pAallMOHATBHBIX BBIPAXKCHUH U
BBIPOKECHHUN C KOPHSMH, Pa3I0KEHHE MHOTOYJICHA HAa MHOXKUTEIH, B
TOM 4YHCIIE€ C HCIOJIb30BaHHEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenne ONCpUPOBATH MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUEC C




OJHOW TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pelaTh JMHEHHBIE M KBAJpATHbBIE YpaBHEHMS,
JIpOOHO-pAIIMOHANIEHBIE YPAaBHEHUSI C OJHOM TEPEeMEHHOM, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JApPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJIE NIPU PELICHUU 3aJa4 U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOIb30BaTh KOOPAMHATHYIO
OpSAMYyI0 UM KOOPAMHATHYIO IUIOCKOCTb Ui M300pakKeHUs pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

VYMeHue onepupoBaTh MOHATUSAMH: QYHKIHA, TpaduK QYHKIUH, HYIH
byHKIHH, POMEXKYTKH 3HAKOIMOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHus, YObIBaHWS, HaWOOJbIIEe W HAWUMEHBIIEE 3HAUYCHUS
byHKIUY; yYMEHHE OIepUpPOBaThH MIOHATUSAMH: npsimMast
MIPONOPLMOHANIBHOCTD, JIMHEWHAs (DYyHKUUA, KBaJpaTHUuHas (yHKIUS,
oOpaTHasi NIPONMOPLUUOHANBHOCTb, Mapabona, rumepOona; yMeHue
CTpouTh Tpaduku PyHKINH, UCTIOIB30BATh TPAdUKH JIJIS OTIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, AJIS PELICHHS 3a/1a4 U3 JIPYTHX
y4eOHBIX NPEIMETOB U pPEANTbHOM IKU3HM; YMEHHUE BBIPAXKaTb

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

VYMmenune ONEepPUPOBATH TNOHSATHSIMH: MOCJIEIOBATEIBHOCTb,
apudpmernyeckass U reoMeTpuyeckas  MPOrPEecCUH;  YMEHUE
HCIIOIh30BaTh CBOMCTBA TOCJIEIOBATEILHOCTEH, (DOPMYINIBI CYyMMBI U
o01Iero 4ieHa Mpu pEIrieHUH 3ajad, B TOM YHCIE 3a7ad U3 JIPYTux

Y4EOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemath 3aJaud pa3HbIX THUIOB (B TOM 4YMCJIE€ Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBUWXKEHHE, paboTy, IIeHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00J1aCTH YIPaBICHUS JTUYHBIMH U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTABIIATH  BBIPAKCHUS,
YpPaBHEHUs, HEpPaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3aJauH,
UCCIIeIOBaTh MOJTYYEHHOE PEIICHUE U OLIEHUBATh MPaBIONOJ00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jy4, JOMaHasi, yroji, MHOIOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJNbHBIN TPEYroJbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYTOJbHUKA, YETHIPEXYTONBHUK,




napajuieniorpaMM, pomMO, TpPSIMOYTOJIBHUK, KBapaT, Tparenus;
OKPYXHOCTb, KpYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3a7aud, B TOM YHUCJIE€ U3 MOBCEIHEBHOMU
JKU3HU, Ha HAXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C IPUMEHEHUEM

M3yYeHHBIX CBOMCTB GUryp U pakToB

10

YMeHue omnepupoBaTh TOHSATHUSMU: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; MapauIeIbHOCTh U MNEPHEHAUKYJISIPHOCTh MPSIMBIX,
Yrojl MEXIy HpsSIMbIMH, NEPHEHAMUKYJISAP, HAKIOHHAsA, MPOECKLNs,
nonobue ¢puryp, NoJo0OHbIE TPEYTrOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M MPAMOW; YMEHHE DPACIO3HABATH PABEHCTBO, CUMMETPHIO M
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIANKYISIPHOCTh MPSMBIX B

OKpY’KalolleM MUpe

11

YMeHue onepupoBaTh MOHATHSMH: JJMHA, PAcCTOSHHUE, YTroll
(BeqiMuMHA yIJla, CUHYC M KOCHUHYC yrja TPEYroJbHUKA), IJIOLIA/b;
YMEHHE OLIEHHMBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpPMYJIbl TMEepUMETpa U  IUJIOMIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH M IUIOIIAIH Kpyra, o0Obema
IPSIMOYTOJIBHOIO MAapajUIeNICNUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLUCHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHUM, TIJIOIA1eH

12

YMenne wu300pakarh IUIOCKHE (QUTYpBI W HUX KOMOHWHAIWH,
IPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB W 3JICKTPOHHBLIX CPEACTB II0 TCKCTOBOMY WA

CUMBOJIBHOMY OITMCAHUIO

13

VYMeHue onepupoBaTh  NOHATHSAMHU:  HPSMOYTOJbHAas  CHUCTEMA
KOOpJMHAT, KOOPJAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJLIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCII0JIb30BAaTh BEKTOPHl M KOOPAMHATHI AJI MPEACTABICHUS
JaHHBIX W pELIeHHs 3aJady, B TOM 4YHCIE U3 JPYyrux Y4eOHBIX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHue OmnepupoBaTh IMOHATHSAMH: CTOJOMKOBBIE M  KPYIOBBIC
JMarpaMMbl,  TaOJHUIBI, cpeaHee  apupMETHYecKoe, MeauaHa,
HauOoJIplllee W HAWMEHBINIEEC 3HAYCHHMs, pa3Max YUCIOBOro Habopa;

YyMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHpOpMallMIo, TMPEACTABICHHYI0 B TabauIax M Ha Juarpammax,
OTPaKAIOIIYI0 CBOMCTBA M XapAaKTEPUCTHKH PEAIBHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclo3HaBaThb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKaIoIIeM MHpPE

15

16

YMeHnue omnepupoBaTh MOHATHSIMHU: CIy4alHBIA OMNBIT (CIy4YalHbIN
HKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIy4YalHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3alady METOJIOM OPTraHHW30BAaHHOTO TMepedopa W C HUCIHOJIb30BAaHUEM
MpaBuja YMHOXEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTU pPEATbHBIX
COOBITHI U SIBJICHMI, MOHUMATh POJIb MPAKTHUUECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)XalOIIeM MHPE U B JKU3HH;
3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCEI U €ro POJBIO B MAaCCOBBIX SBJICHUAX

YMeHre BBIOUPATh MOMXOJSIIMA W3YYCHHBIM METOA JUIsl PEIICHHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCBIBATh OTIEIbHBIE BBIJAIOIIMECS  PE3YJbTATHI,
IIOJyYECHHBIE B XOJI€ PAa3BUTHS MAaTeMaTUKH KaK HAyKW, HPUBOJUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Hakyn 1eIMMOCTH LENbIX YUCET

1 OOBIKHOBEHHBIE M JIECATHYHBIE  JpPOOH,  MPOLEHTHI, OECKOHEYHBIE
. MePUOJUIECKIE TPOOH

13 Panmonanbhele  yMcna. ApudmeTHueckue ONepaldd C  palloOHAJIbHBIMU
' YyHcliaMu

14 HeiictBuTenbHble yucna. Apu(pMETHUECKHE OINEpaluu ¢ JEeHCTBUTEIbHBIMU
' YHCIIaMU

s [IpubnuxEHHBIE BBIYMCIIECHUS, NpPaBWIA OKPYIJIEHMs, NPUKMIKA U OLIEHKa
' pe3yybTaTa BBIYMCICHUN

2 Anrebpanueckue BbIpaXKeHUs

2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAKEHUSI C IEPEMEHHBIMMU)

55 Crenenb ¢ nenbiM nokasareneM. CTeNeHb € palMOHAJIbHBIM IOKA3aTEeJIeM.
' CBoiicTBa CTENEHU

23 MHorouneHsl

2.4 Anrebpanueckasi 1poOb

5 s Apudmernueckuit KOpEHb  HaTypaJbHOU CTEIICHHU. JenicTBus c
. apu(MeTHUYECKUMH KOPHAMHU HATypajIbHOM CTEIEeHN
3 VYpaBHEHHUS U HEPaBEHCTBA

31 Hensie u npoOHO-parmoHalibHbE ypaBHeHHS. CHCTEMBI W COBOKYIHOCTH
. ypaBHEHUN

35 Lenbie u apoOHO-pannoHabHbIE HepaBeHCTBA. CHUCTEMBI UM COBOKYHIHOCTH
' HEPABCHCTB

33 Pemenune TekcToOBBIX 3a51a4

4 YucnoBsle NOCIEA0BATEIBHOCTU

4.1 ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHHs MOCIIEA0BATENLHOCTEN

4.2 ApudmeTrnueckass U reomeTpuyeckas mnporpeccuud. dopmyna  CIOKHBIX




MIPOLICHTOB

5 DyHKIUU
@Oynkius, crnocodbl 3amaHus  ¢GyHkumu. I'paduxk  pyHkumm. OOnacts
OIpeieIeHUsl U MHOKeCTBO 3HaueHul ¢ynkuuu. Hynu ynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTM (yHKIMH. MakcUMyMbl U
MUHHMYMBl (yHKIMH. Hambonpliee W HamMeHbllee 3Ha4YeHHWE (YHKIMHA Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha mpsiMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue ¢purypsl u ux cBoiicTBa
7.2 TpeyroapHuk
7.3 MHOroyrojasHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eCcKuxX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepostHOoCcTh
83 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA
* MaTtemaruka. ['eomeTpusi: 7 - 9-e kiacchl: 0a30BbIM YpPOBEHb: YyueOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byty3os B.®., Kagomues C.b. u ap.
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

e HH(popMallnOHHO-METOJUUYECKOE TUCBMO 00 OCOOEHHOCTSX MPENOJaBaHuUs
yueOHoro npeamera «Maremarukay B 2025/2026 yue6HOM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

e Meroandeckue peKOMEHIANHU [0 CO3AaHUI0 KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOTO TTpouiIell U KJIACCOB C YIITYOJICHHBIM H3yUECHUEM
MaTeMaTUuKH, GU3UKHA, XUMHH, OHOJIOTHH B 0011e00pa30BaTeIbHBIX
OpraHU3aIMIX C UCITOIb30BaHUEM HH(PACTPYKTYPHI, CO3/IAHHON B paMKax
HanoHaIpHOTO MpoekTa «Obpazoanue» (KBantopuymsl, IT-kyOs1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

o COOpHUK THUITOBBIX 33/IaHUM JIJISl TEKYIIETO OLICHUBAHUS 110 YYCOHBIM
npeameram «Marematuka» u «MHpopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij_matematika informatika 2024.pdf

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. bubmuoreka [{OK https://m.edsoo.ru/

2. SKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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