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MNOACHHUTEJIbHAA SAITMCKA

I'eoMeTpusi Kak OOWH W3 OCHOBHBIX PAa3ZCiIOB NIIKOJIBHOW MaTEeMaTHKH,
MMEIOINK CBOEH IEeNbI0 00eCTeunTh M3YUEHUE CBOWCTB U pa3MepoB (UTYp, WX
OTHOIIEHWH ¥ B3aUMHOE pPACIONIOKEHHE, ONHUpaeTcs Ha  JIOTHYECKYIO,
JI0Ka3aTelbHY0 JUHWI0. [leHHOCTh M3ydeHHs FeOMEeTPUM Ha YpOBHE OCHOBHOTO
0011eTo 00pa30BaHUs 3aKIIOYACTCS B TOM, YTO 00YYarOIIUNCA YUUTCS MMPOBOJUTD
J0Ka3aTeIbHbIE PACCYKICHUS, CTPOUTH JTOTUYECKUE YMO3aKIIOUEHHs, T0Ka3hIBaTh
HUCTHHHBIE YTBEPKICHUSI W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXIeHUS «OT TMPOTHUBHOTO», OTIMYATb CBONHCTBA OT IIPU3HAKOB,
hopMyITUpPOBaTH 0OPATHBIE YTBEPKICHHUS.

Bropoli 1enpi0 M3ydeHHs TEOMETPHU SABISIETCS WCIIONB30BaHUE €€ Kak
WHCTPYMEHTa TIPU PEIIEHWH KaK MaTeMaTHYEeCKMX, TaK U IIPAKTUYECKHX 3ajaad,
BCTpEUANOIIUXCsS B pealbHONW ku3HW. OOydaronmiics MOIDKEH HaydUThCs
OTIPeIETNTh TEOMETPUUECKYI0 (UTypy, OIMCATL CIOBAMH JAaHHBIM 4epTEX WK
PUCYHOK, HaliTH TIOMIAlb 3eMEIBHOTO y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUINHY
OIITOBOJIOKOHHOTO Kabenst wiu TpeOyemble pa3sMepbl Tapaka IUisi aBTOMOOMIIS.
OTOMYy COOTBETCTBYET BTOpAs, BHIUMCIUTEIbHAS JTUHUSA B U3YUYECHUU T€OMETPUH.
[Ipu pemreHWH 3amad MPaKTHYECKOTO XapaKTepa OOyYarOIIMUNCS yYUTCS CTPOUTH
MaTeMaTHYeCcKhe MOJETH  peanbHBbIX OJKU3HEHHBIX CUTyallui, TIPOBOIUTH
BEIUMCIICHUS U OTICHUBAThH aJeKBATHOCTD ITOIYYEHHOTO PE3yIbTaTa.

KpaiiHe BaXHO MOMYEPKMBATH CBA3UM TEOMETPUU C IPYIMMH y4eOHBIMU
npeaMeTaMy, MOTUBUPOBATh MCIIOJIb30BAThH ONPEAEIEHU T€OMETPUIECKUX QUTYD
U TIOHATHH, JIEMOHCTPHPOBATHL TPUMEHEHHE IOINYYEHHBIX YMEHMHM B (HU3HMKE U
TeXHUKE. OTH CBg3W Hambomee sSpKo BUAHBI B TeMax «BekTopw»,
«TpUTOHOMETPUYECKHE COOTHOIIEHH», «MeTon KoopauHat u «Teopema
IMTudaropa».

Vuebunrit xkypc «l'eomeTpus» BKIIOHAET CIEAYIOIIHE OCHOBHBIE Pa3JIEIIbI
comepxkanus: «[ eomerpudeckne (GUIyppl W UX CBoOWCTBa», «lM3mepenue
FeOMETPUYECKUX  BEMMUMH», «JleKapTOBBI ~KOODAMHATEL HA  ILUIOCKOCTEDY,
«BekTopbl», «JIBUKEHUS THIOCKOCTHY, «[IpeobpazoBanus momo0us».

Ha mzyuenne yuebHoro kypca «['eomerpus» orBoautcsa 204 yaca: B 7 Kitacce
— 68 gacos (2 waca B Hefeno), B 8 kimacce — 68 dacos (2 9aca B HEAENTIO), B 9
KJ1acce — 68 Jacos (2 Jaca B HEJIEJHO).



COAEPKAHHUE OBYYEHIA

7 KJIIACC

HaganbHBIE MOHATHSA TeoMeTpun. Touka, IpsiMast, OTPE30K, JTyd. YToia. Bums
yrioB. BepTukanbHble U CMeXHBIE YIWBL. buccekTtpuca yriua. Jlomanas,
MHOTOYTOJIbHUK. [TapaniebHOCTh U MEPIEHIUKYIISIPHOCTD MPSMBIX.

Cummerpuunsle  ¢urypsl. (OCHOBHBIE CBOWCTBA OCEBOM  CHMMETPHHU.
[IpuMepsl CUMMETPHUH B OKPYIKAIOLIEM MHUPE.

OCHOBHBIC TIOCTPOCHHS C IMMOMOIIBI0 HIUPKYIS U IHUHEHUKU. TpeyroiabHUK.
BricoTa, MeuaHa, OMCCeKTpuca, UX CBOMUCTBA.

PaBHOOeMpeHHBIH W PaBHOCTOPOHHMH  TpeyroiabHWKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TIpU3HAKW PaBHOOEAPEHHOrO TpeyroiabHUKa. IIpu3Haku
PaBEHCTBA TPEYTOIBLHUKOB.

CBoiicTBa M PU3HAKYU MapauIeIbHBIX NpsAMbIX. CyMMa yIiloB TPEYrOJIbHUKA.
Bueniaue yTisl TpeyrojibHUKA.

[IpsMoyronbHbIM  TpeyroibHUK. CBOMCTBO MEAWAHbI IIPSIMOYIOJIBHOTO
TpEyronbHUKa,  TNPOBeNEHHOW K  rumoreHyse.  IIpusHaku  paBeHCTBa
MPAMOYTOJLHBIX TPEYTOMBHUKOB. [IpAMOYTOIBHBIN TPEYTONLEHUK C yriioM B 30°.

HepaBeHCTBa B T'eOMETPUU: HEPABEHCTBO TPEYTOIbHHMKA, HEPABEHCTBO O
IIMHE JIOMaHOMH, TeopeMa O OOJbIIeM YIJie W OONBINEH CTOPOHE TPEYTOJNBHHUKA.
[TeprieHAUKYISP U HAKIOHHAS.

[eoMeTpUYecKkoe MecTo ToueK. bHccexTpuca yriaa W CEpeIWHHBIH
TIEPTICHINKYJISAP K OTPE3KY KaK FeOMETPUICCKUE MECTa TOUEK.

OKpyXHOCTH W KpYT, XOpaa ¥ JHMaMeTp, MX CBOWCTBa. BsawmHoe
pacrosioXkeHue OKpy>KHOCTH U mpsimoii. KacaTenmpHas n cexymlas K OKPY>XHOCTH.
OKpy>KHOCTb, BIIMCaHHas B Yyrol. DBmwcaHHas ¥ ONWCaHHAs OKPYXHOCTH
TpeyTrOIbHHUKA.

8 KIIACC

YeTeIp&xyronbHUKH. [lapanienorpaMM, ero MpUsHaku U CBONCTBA. JacTHBIC
clAy4ad HapajuienorpaMMoB (MPSIMOYTONBHUK, pOMO, KBaipaT), WX MPU3HAKU H
cBoiicTBa. Tparmerus, paBHOOOKas Tpamenus, ¢€ CBOWCTBA U MNPU3HAKMU.
[IpsiMoyronbHas TparneLuus.

Meton ymsoennsi Menvanbl. LenTpansHas cuMmerpus. Teopema ®dareca u
Teopema O IPONOPLUOHAILHEIX OTPE3KaAX.

Cpennue IMHWK TPEYTONBHIKA U Tpanelun. I{eHTp Macc TpeyroibHHKa.

[Togobue TpeyronbHHMKOB, KodhduuueHT mnonobusa. Ilpusmakm momoOus
TpeyronbHUKOB. IIprMeHeHne Mono0Wst MPU PeIIeHNH MPaKTHIECKHUX 3a/1ad.



CpoiicTBa MmIomIaeil reomeTpuyueckux Guryp. @opmymbl [ IUIOILALK
TpEeyroiabHUKa, TapajienorpaMma, pomba W Tpanenuu. OTHOLIEHWE TUTOIIaIeH
oA00HBIX (UTYD.

Brrancienue miomaned TpeyrolbHHKOB U MHOTOYTOJIBHHKOB Ha KJIETHATOH
Oymare.

Teopema TIludaropa. Tlpumenenne Teopemsl IIudaropa mnpm pemreHHH
MPAKTUYECKUX 3a]1ad.

CuHyC, KOCHHYC, TaHTEHC OCTPOr0 yria MpsIMOYTOJIBHOTO TPEyTONbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO. [PUrOHOMETpHUYECKHE (QYHKIHUU
yriioB B 30, 45 u 60°.

BrucanHble W IEHTPAIbHBIE YIIBI, YrOl MEXKIY KacaTeIbHOW M XOPHOH.
Vrael  MEKIY ~— XOpjaMd M CeKylluMM. BrucanHble M ONMCaAHHbIE
YeTBIPEXYTONBHUKN. B3awMHOE pacTioNoXkeHne IBYX OKpyxkHocTel. Kacanwme

okpyxHocTel. OOIIKe KacaTelbHbIE K IBYM OKPYKHOCTAM.
9 KUJIACC

Cunyc, xocmuyc, Tamredic yrimoB or 0 mo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIILI IPUBEICHHUS.

Pemrenne TpeyronbHUKOB. TeopeMa KOCHHYCOB M TEOpeEMa CHHYCOB.
Perrenne TMpakTHUECKUX 3adad C HCIOIB30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[TpeoGpasoBanue nomobus. Ilogodbre cCOOTBETCTBEHHBIX 3JICMEHTOB.

TeopemMa © TPOM3BEACHUH OTPE3KOB XOpPJ, TEOPEMBbI O MPOU3BEACHUN
OTPE3KOB CEKYIIIUX, TEOPEMa O KBaJIpaTe KacaTelIbHOM.

Bekrop, mmuHa  (MOHIyNb)  BEKTOpa,  COHANpaBJICHHBIE  BEKTOPBHI,
NPOTHBOIIONIOKHO ~ HalpaBJI€HHBIE  BEKTOPBI,  KOJIHHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpAllMM Hal BEKTOpaMH. PasiioykeHWe BEKTOpa IO ABYM
HEKOJUTHHeapHbIM BekTopam. KoopawHaTel BekTopa. CkanspHOoe TPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE IS HAXOXKICHUS JIJTUH U YTII0B.

JlexapTOBBEI KOOPAUHATHI Ha TNIOCKOCTH. YPaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [lepeceucHrue OKPYKHOCTER U MpsAMbIX. MeTOx KOOPAWHAT U €ro
TIPpUMEHEHUE.

[IpaBUIbHBIE MHOTOYTONBHUKH. JlmMHA — OKpyXXHOCTH. ['pamycHas o
pamuaHHas Mepa yTiia, BbIYMCIEHHWE IIMH IyT OKpyKHOcTeil. llmomianb Kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHMS] IIOCKOCTH W BHYTPEHHHE CUMMETPMM (QUIYp (3J€MeHTapHbIe
npescTasienus). [TapamiensHsii nepenoc. [loBoporT.



NIIAHUPYEMBIE PE3VJIBTATBI OCBOEHUWA IIPOIPAMMDBI
YUYHEBHOI'O KYPCA «I'EOMETPHA» HA YPOBHE OCHOBHOI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHHS IPOTPaMMbI yueOHOTO Kypca
«I'eomeTpusy XxapaKTepU3yrOTCS:

1) maTproTUYecKoe BOCTIMTAHUE:

NPOSIBIEHHEM HWHTEpeca K MPOLUIOMY W  HACTOSAIIEMY POCCHUHCKOU
MaTeMaTHKH, [EHHOCTHbIM  OTHOIIEHUEM K  JOCTMKEHHUSIM  POCCHUUCKUX
MaTEeMaTHKOB M POCCHHCKOH MaTeMaTHYecKOM IIKOJNBI, K HMCIOTB30BAHHUIO 3THX
IOCTHXEHWH B IPYTHX HayKaX W MPUKIATHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTIOTHEHUIO 00S13aHHOCTEN IpakIaHWHA U Peaii3allii ero
mpaB, TPEICTaBIEHWEM O MaTeMaTUUYEeCKMX OCHOBax (yHKUMOHUPOBAHUS
PasIUYIHBEIX CTPYKTYP, SABICHUH, MPOIEAyp IpakJaHCKOTo o0lecTBa (Hampumep,
BbIOOPBI, OTIPOCHI), FOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBA3aHHBIX
C TPaKTUYECKUM TPUMEHEHUEM IOCTW)KEHHMM HayKH, OCO3HAHMEM BaXKHOCTU
MOPaTbHO-3TUYECKUX TPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIIHTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B pEIICHUU MPAKTHYECKUX 3a1ad
MaTeMaTH4ecKOl HamlpaBIeHHOCTH, OCO3HaHHEM Ba)KHOCTH MaTeMaTHYeCcKOTro
o0Opa3oBaHWs Ha TPOTSHKEHWM BCEW JKMU3HM Ul YCIELIHOW IIpohecCHOoHabHOM
NEATEABPHOCT W Pa3BUTHEM HEOOXOAMMBIX YMEHWM, OCO3HaHHBIM BBIOOPOM U
TTOCTPOCHUEM WHIUBUAYATbHON TPaeKTOPUHM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y‘IéTOM JJUIHBIX UHTEPECOB U O6IJ_I€CTB€HHI>IX HOTp€6HOCT€ﬁ;

4) 3cTeTHUYecKkoe BOCTIUTAHHE:

CIIOCOOHOCTBEO K  OMOIMOHATBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OO0BEKTOB, 3ajad, PEIICHUW, pacCyXIAEHUW, YMEHHWIO BUIETH
MaTeMaTHYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMA:

OpMeHTalMel B OEITETPHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
NpEeCTaBIeHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHSA UEJOBEKa, IMPUPOJBI H
oOmecTBa, IMOHMMaHWEM MaTEMaTHYeCKOM Hayku KakK cdepsl ueIoBedecKOH
JIEATEILHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH A Pa3sBUTHUA LUBUIU3AIINN,
OBJIaJIEHAEM SI3LIKOM MaTEMaTHKW W MaTeMaTH4eCKOM KyIbTypOH KakK CPEACTBOM
MIO3HAHUS MHpa, OBJAJCHHEM TNPOCTEUIINMH HaBBIKAMHM HCCIEN0BATENLCKON
NEesTEebHOCTH;



6) ¢usuyeckoe BocNHTaHHe, (POpPMHPOBAHHE KYJAbTYPbl 3H0POBbA M
IMOLHUOHAILHOTO 0JIATOIOTY NS :

TOTOBHOCTBIO TPHUMEHATH MAaTEMaTUYECKUE 3HAHUS B MHTEpecaX CBOETO
300pOBLS, BeINEHHA  340poBoro  obOpaza JKM3HM  (3MOPOBOE  NHTAHHE,
cOaJlaHCUpOBaHHBIA PEXUM 3aHATUM W OTHBIXa, pEryjspHas (usHyecKas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBBIKA PEQIEKCUH, TPUIHAHUEM CBOETO
IpaBa Ha OLIMOKY W TAKOTO JKe MpaBa IPYroro YeioBeKa;

7) 3xkoJ0TH4YecKoe BOCTIUTAHHUE:

OpUEHTAlMEN Ha NPUMEHEHUE MaTEMaTHUECKUX 3HAHUUN MJIs pPEeIIeHHs 3aay
B 00JacTH COXPaHHOCTH OKpY’XKarolled cpenbl, IIaHUPOBAHUS IMOCTYIIKOB U
OLICHKA WX BO3MOXHBIX IOCICACTBUM [N OKPYXaroIIed cpenbl, 0CO3HAHHEM
1J100aJIbHOTO XapaKkTepa 3KOJOTMUecKrUX NpolJieM U nyTel UX pelieHus;

8) amanTanmua Kk U3MEHAIOIIMMCH YCJIOBHUSIM CONMUAIBLHON W MPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JEHWCTBUSAM B YCIOBHUSAX HEONPEHAENEHHOCTH, IOBBIIICHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM HHCIIC
YMEHHME YUYUTHCS Yy NPYyTUX JOJeH, mpuoOpeTaTh B COBMECTHOH IeATEeIbLHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUN U3 OTIBITA IPYTUX;

HEOOXOAMMOCThI0O B  (OPMUPOBAHMM HOBBIX 3HAaHWN, B TOM YHCIE
GopMynupoBaTh UAEH, TIOHATHUS, TUITOTE3bI 00 00BEKTAX U SABIECHUAK, B TOM YUCIC
paHee HEU3BECTHBIX, OCO3HaBaTh MJCOUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBbEO ~ OCO3HaBaThb  CTPECCOBYID  CHUTYalMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMi0 KaK BEI30B, TPeOyOmUMN KOHTPMEDP, KOPPEKTHPOBATh
TIPUHUMAEMbIE PEIICHUS W AeHCTBUA, (OPMYIUPOBATH M OLEHWBATH PUCKH W
TOCTEACTBHUSI, POPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3HaBaTe/ibHbIe YHUBEPCANbHbIE yUeOHbIe eiicTBHS

bazoBble Joruveckue feiicTBUA:

e BBUIBIIATH U XapaKTEpU30BaTh CYLIECTBEHHBIE NPU3HAKM MaTeMaTHYECKHUX
OOBLEKTOB, TIOHATHH, OTHOIIEHHH MEXIy IOHATHAMH, (OPMYyITUPOBATH
OTIpENICICHNsT ~ TIOHATWM,  yCTaHABIMBAaTb  CYLIECTBEHHBIM  TIPU3HAK
KIacCU(pUKAIINN, OCHOBAaHWs [Js OOOOILIEHUA U CPABHEHUS, KPUTEPUH
IIPOBOJUMOTO aHaJIN3a;

e BOCIpPHHHUMAaTh, (OPMYIUPOBaTbH M  IIPeoOpazoBLIBaTh  CYKICHUS:
YTBEPIUTENbHbIE W OTpPWIATENbHbIE, €IWHMYHBIE, YacTHBIE W O00IIHe,
YCJIOBHBIC,



BBIABIIATE ~ MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U 5§
NIPOTHBOPEYMSA B (DaKTax, MOaHHBIX, HAONIONEHHSX W YTBEPXKICHUSX,
NIpeaTIaraTb KPUTEPUU MJIS BLIABICHMUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHIA;
ACJIaTh BBIBOMBI C HCTIONB30BAHMEM 3aKOHOB IJIOTHKW, TEeTYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIFOUYEHUH, YMO3aKIIOUEHNH 110 aHaJIOTHH;

pasbupaTh IOKa3aTembCTBAa MATEMATHIECKIIX YTBEPXKACHUU (TIpIMBIE U OT
MPOTUBHOT0), MPOBOAUTH CAMOCTOSITENBHO HECIOMKHEIE J0Ka3aTenbCTBa
MaTeMaTUYEeCKUX  (DAaKTOB, BBICTPAUBATh apryMEHTAallUI0, I[IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPEL, 000CHOBLIBATH COOCTBEHHBIC paccyKneHus;
BEIOMPATh CITOCOO pelIeHus y4eGHOH 3amaum (CpaBHMBATH HECKOIBKO
BAPUAHTOB PCINEHUA, BBIOMpPATH HawboJee MOIXONAIHH c y4EToM
CaMOCTOSITCIILHO BbIICIICHHBIX KPUTCPHEB).

ba3zoBbie HceeIeIoBaTedbCKHUe NeHCTBHA:

HCIIOJIE30BATE BOTIPOCHI KaK HCCIIEN0BATETIBCKHA WHCTPYMEHT TIO3HAHMUS,
(opmynmpoBaTs  BompoCHL, (ukcupyrone mpoTHBOpeuHe, pobremy,
CAMOCTOSITENIHO ~ yCTaHABIIMBATL HCKOMOE U IaHHOE, dopmuposars
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO TO3UITNIO, MHEHHE:

TPOBOIUTE  TI0  CAMOCTOATENBHO —COCTABIECHHOMY TIUIAHY HECIOKHEII
SKCIIEPUMEHT, HEOOIbIIOE HCCIEOBAHNE IO YCTAHOBIEHHIO 0COGEHHOCTEl
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEEH 0OLEKTOR MEXIY COOOI;
CaMOCTOATENBHO (OPMYITHPOBATE 0GOOIIEHUS W BBIBOILI 1O pe3ynbTaTam
MPOBEACHHOTO HaOIFOICHUS, HCCIIENOBAHUS, OLCHHUBATEH JIOCTOBEPHOCTh
IOJTyYCHHBIX PE3YTbTaTOB, BEIBOJOB W 0000IICHHIA;

HPOTHO3MPOBATE BO3MOJKHOE Pa3sBUTHE IIPOIECCA, a TAKKE BLIIBUTATH
IPEIIIONIOKEHHUS O €T0 Pa3BUTHH B HOBLIX YCIIOBHSIX.

Paborta ¢ nndopmanueii:

BBUIBJIATDL - HEJOCTATOYHOCTh M M30BITOYHOCTE HMH(MOPMAIMH, aHHBIX,
HEOOXOAMMBEIX IS PEIIeHNs 3a1auN;

BBIOMPATh, aHATU3UPOBATD, CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH
MH(OPMAITHIO PA3IMIHBIX BUIOB U (QopM TpencTaBIeHUS;

BBIOMpaTh (HOpPMYy mpercTaBlIeHUs MHDOPMALIMM ¥ MILTIOCTPUPOBATE
PCINACMBIC  3a1a9i CXEMaMH, [IUarpaMMaMH, WHOW TrpaduKod u wux
KOMOWHAITUSIMU;

OLCHMBATL HAACKHOCTE HH(POPMALWM MO KPUTCPUAM, MPEIATOKEHHBIM
YUUTETIEM MU C(HOPMYITUPOBAHHEIM CaAMOCTOSITENBHO.

KoMmMyHnKaTHBHBIE yHHBepcatbHbIE yueOHbIe TeficTBHA:

BOCIIPpHHHMATh U CbOpMy.TII’IpOBaTI) CYKICHHA B COOTBETCTBHH C YCIIOBHUSAMH
" neiaamMu O6IHCHI/I5{, SICHO, TOYHO, TPaMOTHO BEIpaXxaThb CBOIO TOYKY 3pCHUS



B YCTHBIX M IHCBMEHHBIX TEKCTAX, NABATh MOSCHEHHS 1o X0y peleHus
3a[1a49n, KOMMEHTHPOBATb TTOTyYECHHbIH PE3yNbTAT;

B X0Ze 0OCYXIIEHNS 3a1aBaTh BOLIPOCBI TIO CYIECTBY 00CyXAaeMOil TeMBI,
MPOBIIEMBI, PeIaeMoit 3aaun, BEICKA3BIBATE WIIEN, HAlENIeHHbIe Ha TTOWCK
PCIICHUA,  CONOCTAaBIATL CBOM CYXICHHUS C CY’KACHUSMU  JIPyIrux
YHaCTHUKOB Iainora, oGHapyXHBaTh pasiHuMe W CXOICTBO TIO3ULINH, B
KOPPEKTHOH (hopme hopMyIHpoBaThH PasHOIIACHS, CBOH BO3PaXKEHHS,
UPCACTABIATE  PE3yNbTaTBl  pPEIICHWS  3ajadi, SKCIIEPUMEHTa,
HCCIICIOBAHHS, [IPOEKTA, CAMOCTOATEIBHO BEIOHPATE (hopmat BeICTyILICHNS
C Y4ETOM 3a1a4 MIPE3EHTAIIHH U 0COBEHHOCTEl ayIUTOPUH;

[IOHUMATE M UCTIONB30BATh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYaTbHOMN
paboThl Npy pelueHnn yueGHbIX MaTeMaTHYECKIX 3azay;

IPUHMMATH LENh COBMECTHON NEATENHbHOCTH, IIAHWPOBATb OPTraHU3AIINIO
COBMECTHOH  paboThl, pactpedeNsTh BHIbI pabor, norosapuBaThC,
00CyXIaTh mporece u pesymbTaT paboThl, 06001IaTh MHEHHS HECKOIBKIX
JIOIEH;

y4acTBOBaTb B TPYNNOBBIX (opMax paGoTh (o6cyxmenus, o6Gmen
MHCHHAMH, MO3TOBBIE IITYPMBI U APYTHE), BHIIOIHAT CBOIO YACTE paboTe!
M KOODIMHUPOBAThL CBOM JEHCTBHS C APYTUMH wWieHAMH KOMaH[IbI,
OTICHHBATBH Ka4YE€CTBO CBOETO BKIafa B OOIIHif IPOIOYKT II0 KPUTEPUSIM,
cOPMYITHPOBAHHBIM YYaCTHHKAMI B3aUMOJICHCTBHUS.

PeryasaTuBHble ynupepcaanmbie yueOHble AeiicTBUSA

CaMoopraHmaunﬂ:

Ca4MOCTOATETIBHO COCTABIATH IUTAH, aNTOPHTM pEIICHWS 3aTavu (unmu ero
9acTh), BBIOMPATh CIIOCOG permienus c YUIETOM HMEIOIIHXCA PECYPCOB U
COOCTBEHHBIX  BO3MOKHOCTEH, aPTYMCHTHPOBATE M KOPPEKTHPOBATH
BAPUAHTBI PEIICHUH C yIETOM HOBON MH(OpMAIHy.

CaMOKOHTpOJ'IL, IMOUHOHAIBHBLIA HHTENJIEKT:

BI4/ICTh CIIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOILA MpoLecca U pPe3yabTaTa
PCIICHUSA MaTeMaTUYECKON 3a1aY;

TPEABUNICTE TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTE IIPU PEIIEHUH 3a1a4H,
BHOCHTbL KOPPEKTHBbBI B JEATCIbHOCTb HA OCHOBE HOBLIX OOCTOSITELCTB,
HaWJICHHBIX OTTUOOK, BHISBIIEHHBIX TPYOHOCTEH;

OLCHUBATBL COOTBETCTBUE pE3yNbTaTa AEATENBHOCTH MOCTABIEHHOM I[EJIN H
YCIIOBUAM, OOBACHATh TPHYMHBI JOCTHKEHUS WIH HEJIOCTHIKEHUS IIENIH,
HaXOINTh OIIMOKY, JaBaTh OIEHKY NPUOOPETEHHOMY OITBITY.

IPEIAMETHBIE PE3YJILTATEI



K koHiy oOydyenus B 7 kaacce oOydarompmiics TIOYYUT CIIEYIOILIHE
MIPEIMETHBIE PE3YIBTATEL:

PacrozHaBaTh wu3yueHHEIE TEOMETPUIECKUE (DUTYPBL, OMPENENATh WX
B3aHMHOE PACTIONOKEHHE, H300pa)kaTh Te€OMETPHUECKHE (DUIYpPEI, BBHITONHSITH
HEpTEXU 110 YCIIOBUIO 3amadd. M3mepaATh IMHEHHBIE W YITIOBbIE BETHUYMHEL
Pemrats 3a1aum Ha BEIIHCIIEHNE LTUH OTPE3KOB U BETMYHH YITIOB.

Henats TpyOyro OLEHKY IMHEHHBIX M YTIOBBIX BEIUYUH IPEAMETOB B
PeaNbHON JKM3HH, PasMEPOB MPUPOMHBIX OOBEKTOB. PasnuuaTh pasMepsl THX
OOBEKTOB TIO TIOPSIKY BEIUYHUHBL.

CTpouTh 4epTe)H K TeOMETPUIECKHIM 3aIadaM.

[lomp30BaThcss TMpPH3HAKAMEH DPABEHCTBA TPEYTONBHHKOB, MCIOIb30BATD
NPU3HAKH U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IPU PELIEHUH 3a1au.

IIpoBOANTL JIOTHYECKUE PAaCCykIEHMS C UCIOIb30BAHHEM TEOMETPUIECKHUX
TEOPEM.

Ilomb3oBaThess TPH3HAKAMH DAaBEHCTBA IIPSMOYTONBHEIX TPEYTOIBHUKOB,
CBOMICTBOM ~ MEIHMaHbl, MPOBEAEHHOH K  THIOTEHy3e  MPAMOYTOIBHOTO
TPEYTOJBHUKA, B PEIIEHUN TeOMETPUIECKHX 3a1ad.

OmnpenensTh mapasIensHOCTh IPSMBIX ¢ TOMOIIIBIO YTIIOB, KOTOPEIE oOpasyeTt
C HUMH ceKyIasi. OnpenensTh mapamienbHOCTh IPSIMBIX ¢ OMOINIBI0 PaBEHCTBA
paccTosHUN OT TOYEK OJHOM MPSMOF 0 TOYeK APYroil MpAMOi.

Pemars 3anaun Ha KieTdaToi Gymare.

[IpoBOIUTEL BEIMUCIEHUS W HAaXONUTh UKCIIOBBIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B FEOMETPHYECKHMX  3a7auax ¢  WCIONb30BAaHHEM CYMMbI  YIJIOB
TPCYTONBLHUKOB M MHOTOYTOJbHHKOB, CBOWCTB YTIIOB, O0OpPA30BaHHBIX IIPHU
NEPECEYCHNH JBYX IapajielbHBIX IPAMBIX CeKymled. Pemiats mpakrtudeckue
3aJJad¥ Ha HaXOXKIICHHUC YTJIOB.

BraneTs MOHATHEM IeOMETPHYECKOr0 MeCTa TOYEK. YMETh ONpENelIiTh
OMCCEKTPHCY yIyla U CEPEIMHHBIN MEPIECHANKYIP K OTPE3KY Kak TeOMETPHUYECKHE
MecTa TOYeK.

DopMyIIPOBATE ONMPENEICHUS OKPYKHOCTH W KPyTa, XOPABl M JUaMeTpa
OKPY>KHOCTH, ITOJIb30BATHCS UX CBOUCTBAMU. YMETh IPUMEHATH 3TH CBOUCTBA IPH
pelIeHun 3aaaHd.

Briagers MOHATHEM ONMUCAHHOW OKONO TPEYTONBHUKA OKPYXKHOCTH, YMETh
HaxoguTe e€ wueHTp. [lomb3oBaTbecs (akTamMm O TOM, YTO OHCCEKTPHCHI YIJIOB
TPEYTOJIbHUKA TIE€PEeCceKaroTCsi B OIHOM TOYKE, M O TOM, 4YTO CEpeAMHHBIE
MEPIIEHINKYIIIPEI K CTOPOHAM TPEYTONBHUKA TIEPECEKAIOTCS B ONHON TOUKE.

Branetsh MOHATHEM KacaTelbHOH K OKPYXKHOCTH, TOJIB30BATHCA TEOPEMOIT O
NEPIEHINKYIISIPHOCTH KacaTeIbHOM M pagnyca, MPOBeNEHHOTO K TOYKE KacaHUs.



Iomb3oBathes mpocTeifmumy TCOMETPUICCKUMH HEPABEHCTBAMM, TIOHUMATH
UX TIPaKTUYECKUI CMBIC].

IIpoBOIUTE OCHOBHEIE TEOMETPUIECKHE TTOCTPOEHHUS C TIOMOLIBIO IUPKYIIS U
JTUHEUKH.

K konmy ofyuenns B 8 kmacce 00y4aromuiicss MomyuuT CIIEAYIOIIINE
TIPEIMETHBIE PEe3yILTATHI:

PacriosnaBate  ocHOBHBIE BHITEI HCTBIDEXYTONBHUKOB, WX  3IEeMEHTHI,
TTOMB30BATECS UX CBOMCTBAMY MIPU PEIICHUN T€OMETPHYECKIX 3am1au.

[IpumensTs cBoifcTBa Touku NICPECEICHUSI MEIMAH TPEYTONBHUKA (LIEHTpa
Macc) B PeIIeHUH 3aad.

Braners monsTHeM cpenmeit muHmM TPCYTONbHUKA U TPAICLMH, TPUMEHSTE
MX CBOHCTBA MpPH PELICHHM T'eOMETPHYECKHX 3anay. Ilomb3oBaTbesi Teopemoid
Daneca 1 Teopemoit o TMPOTIOPLHORANEHBIX OTPE3KaX, MPUMEHSTh WX [J1sl PeLeH st
NPaKTHYECKUX 3a/ad.

[IpuMensTH IpU3HAKY TTOHO6HS TPEYTOIBHUKOB B PEIIEHUN TEOMETPUIECKUX
3ajaau.

Ionk3oBatsest  Teopemoii Iludaropa mns pemenus TCOMETPUIECKUX U
MPaKTHHCCKUX  3aqad. CTPOMTH MAaTEMaTHYECKYI0 MOIEdb B IIPaAKTUYECKUX
3ajiadax, caMOCTOSTeNIbHO JIeNIaTh YePTEK U HAXOMUTh COOTBETCTBYIOUINE AJINHEI.

Bragers momstusmm  cumyca, KOCHHYCa M TaHICHCAa OCTPOro yIiia
HPAMOYTOJIHOTO TPEYTONIbHUKA. [[0Nb30BATHCS STUMH TOHATHAMH IS peLeHus
MPaKTUYECKUX 3a/1a4.

Beraucnats (pazangabivu crocobamu) MIOLIAAb TPEYTOIbHUKA 1 IJI01a 1
MHOTOYTONIBHBIX ~ (UTyp  (TONB3YSACh, TIe HEOOXOMMO,  KaJbKyIATOPOM).
IIpUMEHATE IONyYeHHEIE YMEHNS B IPAKTUYECKUX 3a/1a4ax.

Brnagers momatMaMM BmMcaHHOTO U LEHTPAIBHOTO yIJla, HCIONb30BAaTh
TCOPEMEL O BITMCAHHBIX yIJaX, YITIaX MEXIY XOpAaMH (CEKyIIUMHU) u YTIIE MEXIY
KacaTeNbHON 1 XOPAOH TIPH peleHnt TeoMeTpHIeCKUX 3144,

Brnaners momstreM ommcanmoro YETBIPEXYTONBHUKA, TTPUMEHITH CBOMCTRBA
OITMCAHHOTO YETBIPEXYTOAbHIKA TIPU PELISHUH 3a1ad.

[IpuMeHAT MOTyYeHHbIe 3HAHUA Ha IIPaKTUKE — CTPOUTHh MaTeMaTHUECKUE
MOJICIH JUIS 3a1a PeaNbHOM JKU3HH U MPOBOJHUTH COOTBETCTBYIOLINE BEITHCITCHUS
¢ TPUMEHEHUEM TIOMOOHMSI W TPHTOHOMETPUH (TIONB3YSCh, TIe He0o0X0IMMO,
KaJIbKYJIATOPOM).

K xoHny ofydsenns B 9 kiacce O0y4aroImuics Mmomyqur CIEeNyIOIIne
IIPEIMETHBIE PE3YIILTATHL:

3HAaTh TPUTOHOMETpHYECKHE (YHKIHH OCTPBIX YIJIOB, HAaXOAUTh C WX
TIOMOIIBIO  PasiIMYHBIE SIEMEHTHI HPAMOYTOILHOTO TPEYroibHUKA («petrenne



IPAMOYTONIBHBIX TPEYTOJAbHUKOBY ). HaxoauTh (¢ moMotsio KaJIbKYJISITOPa) AJIMHBI
Y YTIIBI 714 HETaOIMYHbBIX 3HAYCHHI.

[omb3oBaThes (hopMynamMu NPUBEICHHS W OCHOBHBIM TPUTOHOMETPUUIECKAM
TOXICCTBOM JJIf HAXOXJICHHMA COOTHOIICHHH Mexmy TPHTOHOMETPHYECKUMHU
BEIMYHMHAMH.

Hcronb3oBaTh TeOpeMbl CHHYCOB U KOCHHYCOB 1T HAXOXK ICHUS Pa3IHUYHBIX
JJICMCHTOB  TPEYTONbHUKA («PEIICHHE TPEYTONBHUKOBY), TPUMEHSTL HX pu
PEIIEHUH TeOMETPUUECKHUX 3a/1ad.

BraneTs TMOHATHAMH  mpeoOpasoBaHMS  MONOGHS,  COOTBETCTBEHHBIX
3IIEMEHTOB MOXOOHEIX GUTYp. [ToTb30BaTEC CBOMCTBAMY MONOOUS IPOU3BOILHBIX
(GUryp, YMeTb BBIYUCIATH [UIMHBI W HAXOIUTH YTIBl Yy TOROOHBIX (uryp.
[lpumMensTs cBolicTBa Mon00MA B NPaKTHYECKHX 3a7auax. YMeTh [PHUBOIUTE
IPUMEPBI TOTOOHEIX (UTYD B OKPYIKAIOIIEM MHPE.

Ilomp30BaThCsA TeOpeMamMu O MPOU3BENEHAN OTPE3KOB XO0pZ, O TIPOU3BEICHUN
OTPE3KOB CEKYIHX, O KBaJpaTe KacaTeILHOM.

ITone30BaThCcs BEKTOpaMHM, NMOHHUMATh WX TCOMETPUYECKUN U (PUIHUECKUN
CMBICT, TIPUMEHATH WX B pPENIEHMH TeOMETPHYECKUX M (HM3WUIECKUX 3a/1ad.
IIpuMeHATE CKaTApHOE IPOU3BENEHNE BEKTOPOB ISt HAXOMKICHHS JUTHH I VTIIOB.

[lonp30oBaThcst METONOM KOOpAMHAT Ha IIOCKOCTH, IpUMEHITL €ro B
pelIeHnH TeOMETPUYECKUX U MPAKTHYECKUX 3aad.

Briajers MOHATHAMU NPaBUIBLHOIO MHOIOYTONBHHUKA, ITHHL OKPY>KHOCTH,
ATAHBL TYyTH OKPYXKHOCTH M paJUaHHOM Mepbl yIia, YMETh BEIYHUCIATH ILIOMIANb
Kpyra u ero 4acte. [IpuMensaTh nonydeHHbIe yMEHHS B IPAKTHIECKHUXK 3a1da9ax.

Haxomwte ocy (WITH TIEHTPBI) CHMMETPHH GUTyp, TIPUMEHATH IBMKEHHS
TUTOCKOCTH B IMIPOCTEHIITNX CIIydasx.

IIprMeHATh MOMydYeHHbIe 3HAHWS Ha MPaKTHKE — CTPOUTh MaTeMaTHUecKie
MOJENHN AJd 3a[ja4 pealbHOW XKHU3HH U IPOBOANUTH COOTBETCTBYIOIINE BEIYHCICHUS
¢ TPUMEHEHHEM TONOOUS U TPUTOHOMETPUYECKUX (MYHKIMI (TIONB3YSCh, Tie
HEOOXOIUMO, KATBKYISTOPOM).



TEMATHYECKOE IIJIAHUPOBAHUE

7 KJIACC
Konu4ueerso uacor J1eKTpOHHbIE
Haumenosanue
Ne (undposbie)
pas3iaesioB H TeM Konrpoasusie | IpakrHyeckue
n/n Bcero o0pa3oBaTeJbHbIE
NPOrpaMmbI padoTbI padoTLI
pecypebl
[Ipocreiine
FEOMETPUUCCKUE
| Gurypsl u ux 14 bubnuoreka [JOK
cBolicTBa. M3mepenue https://m.edsoo.ru/7f415¢2e
FEOMETPHYECKUX
BCIIMYUH
. bubnuorexa ITOK
2 T ! 22
e . https://m.edsoo.ru/7f415e2e
[TapannensHere
3 npsMble, CYMMa YIJIOB 14 1 SHG s RO
5 e S <+ https://m.edsoo.ru/7f415e2e
TpeyrojabHuKa
OKpy»HOCTb U KPVT.
o o bubnuoreka LHOK
4 ['eomerpuueckue 14 1
https://m.edsoo.ru/7f415e2e
[IOCTPOCHHS
5 IloBTOpenue, 4 | bubmuoreka IJOK
000011eHNE 3HAHUH https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO 68 4 0
HYACOB I10 [IPOIT'PAMME




8 KUIACC

KonuuecrBo uacos ek TPOHHbIE
Ne Haumenosaunue pasgeon Kortponsuste | TIpaxrieckue (uugpposbie)
0/f | W TeM HporpamMmebl Bcero o0pa3oBaTeabHbIE
padoThI padoTbI
pecypenbl
Bubnuoreka IJOK
1 Yetbipéxyro K 12 1
THIPEXYTOTIBHHEH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema
) 0 [IPOIIOPLHOHATBHBIX L5 | bubnunoreka [JOK
OTpe3Kax, MoJgo0HkIe https:/m.edsoo.ru/71417¢18
TPEyTrOIbHUKH
[Mnowans. Haxoxneuue
3 mIomaner TpeyroasHHKOB 14 1 bubmunotexa [IOK
U MHOI'OYT'OJIBHBIX (Uryp. https://m.edsoo.ru/7f417¢18
[Tnomwanu mono6ueix Gpuryp
4 Teopema [ludaropa u 10 1 bubmuoreka [JOK
Hayaja TpPUrOHOMETPUU https://m.cdsoo.ru/7f417¢18
YTriibl B OKpY’KHOCTH.
Bniucanneie u onucanHble
s YCThIPEXYIOJIbHUKH. 13 1 bubnuorexa IIOK
Kacarenbhbre k : https://m.edsoo.ru/7f417¢18
okpyxHocTH. Kacanue
OKPY>KHOCTEH
6 [ToBTopenue, 06001eHKE 4 1 bubnuoreka IIOK
3HAHUKI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0
I1O ITPOI'PAMME




9 KJIACC

Konu4vecrpo yacos DaeKTpoHHbIC
Haumenosanue
Ne (uudposwbie)
pasgesioB i Tem Konrponsusie | Ipakrnueckue
n/n Bcero o0Opa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoTbI
pecypcbl
Tpuronomerpus.
| Teopembl kocuHYCOB 1 16 1 bubnuoreka I[JOK
cuHycoB. Peluenue https://m.edsoo.ru/7f41al2¢
TPEYroabHIUKOB
ITpeo6pazoBanue
) nomodus. Merpuueckue 10 | bubnunoreka ITOK
COOTHOILICHUSI B https://m.edsoo.ru/7f41al12c
OKPY>KHOCTH
3 Bewrapn 12 1 bubmunoreka [IOK
https://m.edsoo.ru/7f41al2¢
HekapToBbi Bu OK
4 KOOpJMHATHI Ha 9 1 1 E\woamzm 1
https://m.edsoo.ru/7f41al2¢
[IJIOCKOCTH
[TpaBunbHbIE
MHOI'OYT'OJIbHUKH. Bu OK
5 Jinuna okpyxHOCTH 1 8 HooweRayl]
https://m.edsoo.ru/7f41al2¢
I0a b Kpyra.
Brraucnenne nnomaneii
6 JIBuxkeHus rninockoctu 6 Homnmprallion.
https://m.edsoo.ru/7f41al2¢
7 IloBTOpenue, . 9 Bbubnuoreka IIOK
r 006001eHne, https://m.edsoo.ru/7f41al2¢




CUCTEMaTHU3al A

\

3HAHUN

OBIIEE KOJIMYECTBO
HACOB I10 [TPOI'PAMME




INOYPOYHOE MJAHUPOBAHUE

7 KJIACC A D
Koanuectro yacos JleKTpOHHbIE
Ne aTa uHdpoBbIe
Tema ypoxa Kourpoasusie | IpaxTtuyeckue A bp
n/n Bcero H3y4YeHusi | oOpa3zoBaTe/bHbIe
padoTLI padoTwI
pecypcenl
IIpocreiiune
bubnuoreka IJOK
1 FCOMETPUUCCKUE |
https://m.edsoo.ru/8866b724
00BEKTHI
) MuoroyrosbHuk, ! bubnuoreka LIOK
JIoMaHas https://m.edsoo.ru/8866cb6a
J CmexHble 1 1 bu6mmoreka I[JOK
o
BEPTUKAJIbHBIE YTIIBI https://m.edsoo.ru/8866¢5¢0
4 CMmexHble 1 ) bubnuoreka 1IOK
BEPTHKAJIBHBIE YTIIBI https://m.edsoo.ru/8866¢7be
s CmexHble 1 |
BEPTUKAJIbHBIC YIIIbL
6 CmexHble 1 :
BEPTHUKAJIbHBIC YIIIbI : .
7 CmexHble u |
BEPTHUKAJIbHBIC YIJIbI
2 CmexHble 1 !
BEPTHUKAJIBHBIE YIIIbI
Hsmepenue nuueiHpix u
9 YITIOBBIX BEIIHYMH, 1
BBIYHCIIEHHE OTPE3KOB U
| YIJIOB




10

H3smepenue nuHeHHBIX 1
YIJIOBBIX BEJIMYMH,
BBIYMCIEHHE OTPE3KOB U
YIJ10B

s

bubauorexa [IOK
https://m.edsoo.ru/8866¢3ea

11

H3mepenue nuHelHbIX 1
YTJIOBBIX BEJIMYHUH,
BBIYHMCIEHHE OTPE3KOB U
yIJ10B

12

H3mepenue nuHEHHBIX 1
YITIOBBIX BEIUYHH,
BBIYHCIIEHHE OTPE3KOB U
yTJ0B

13

[epumerp u mmowank
(Uryp, cocTaBieHHBIX U3
OpSAMOYTOJIEHUKOB

14

[lepumerp u mnomanp
(uryp, coctaBneHHbIX U3
IpAMOYTOJIbHUKOB

15

[TousaTue o paBHBIX
TPEeyroabHUKax U
[IEPBUYHbIC
IPEJCTABICHUS O
paBHBIX (purypax

bubnuoteka [JOK
https://m.edsoo.ru/8866ce80

16

Tpu npuszHaka paBencTsa
TPEyroibHUKOB

bu6muoteka IIOK
https://m.edsco.ru/8866d1fa

17

Tpu npusnaka pasencrsa
TPEyTONIbLHUKOB

bu6mmoteka [JOK
https://m.edsoo.ru/8866d34e

18

Tpu npusznaka paBencrTsa

bubnuorexa [JOK




TPEYrojbHNKOB

https://m.edsoo.ru/8866e01e

19

Tpu npusnaka paBencrsa
TPEyroNbHHUKOB

20

Tpu npusuaka paBencrsa
TPeyroJibHUKOB

21

Tpu npusnaka paBeucrsa
TPeyroJibHHKOB

bubaunoreka 1 IOK
https://m.edsoo.ru/8866e88¢

22

[Ipu3snaxu paBeHcTBa
IOPSIMOYTOJIbHBIX
TPEyrojbHIUKOB

23

[TpuzHaxu paBeHCTBa
NPAMOYTOJIBHBIX
TPeyrojabHUKOB

24

CBoOIiCcTBO MeqUaHbI
IPSIMOYTOJILHOTO
TpeyronabHIKa,
NpoBeAEHHOMU K
THIIOTEHY3¢

bubnuorexa [IOK
https://m.edso0.ru/8866e9ec

25

CBOIICTBO MEIUAHBI
NPSAMOYTOMBHOTO
TPEeyrojbHUKA,
[IPOBEAEHHOM K
THITIOTEHY3e

26

PaBHOOeapeHHbIE U
PaBHOCTOPOHHHUE
TPEYroNbHUKH

bubnuorexa [IOK
https://m.edsoo.1ru/8866d6fa

27

IIpusHaxu u cBoiicTBa
paBHOOEIPEHHOTO

bubnuorexa [HIOK
https://m.eds00.1ru/8866d880




TPEYIrojJbHUKA

[IpusHaku u cBoiicTBa

bubnuoreka IJOK

28 aBHOOEIpEeHHO
P e https://m.edso0.ru/8866d880
TPEYIroibHUKa
IIpu3Haku u cBoiicTBa
29 aBHOOEIPEHHOrO A
. i https://m.edsoo.1u/8866e26¢
TPeyroJibHUKa
Hepasc a
30 €paBeHCTBA B
reoMeTpuH
31 Hepasencrsa B bubnuoreka [JOK
reOMeTpHUU https://m.edsoo.ru/8866e3a2
Hepasencrra B
32 o
[COMETPUH
33 HepasencrBa B
rEOMETPHUH
IIpsiMoyronbHbLii
34 TPEYrOJIbHUK C YIJIOM B 7 AR s DT
wwo% Y i https://m.edsoo.ru/8866eb22
IpsamoyroibHeii
35 TPEYrOJIbHUK C YITIOM B ,
30°
36 Kontponshas pa6ora no bu6muoreka [[OK
teme "Tpeyronbuukn" https://m.edsoo.ru/8866ecbc
37 [MapannensHbie npsMele, bubnuoreka IIOK
MX CBOMCTBA https://m.edsoo.ru/8866ef64
[IaTe1ii moctynar
38 %

EBxnuna




35

Hakpect nexaniue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIC OPU
nepecedeHuu
napanmienbHbIX TPSIMBIX
CeKyleu

bubnuotexa [{OK
https://m.edsoo.ru/8866{086

40

HakpecT nexaue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHUE YTJIbI,
00pa3oBaHHbBIE TPH
nepecevyeHnu
napasuie/bHbIX IPSIMbIX
ceKylueu

41

HakpecT nexanue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YI'JIbI,
00pazoBaHHbIE NIPU
nepece4eHnn
napaienbHbIX IPIMbIX
ceKkyleu

42

HakpecT nexauue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YIJIBI,
00pa3oBaHHbIC OPU
nepecevyeHun
napasienbHbIX TPSIMBIX
CeKyIen

43

Haxkpect nexamue,

bubnuorexa LIOK




COOTBETCTBEHHbIE 1
OZITHOCTOPOHHHE YIJIbl,
obpa3zoBaHHbIE NpH
[IepeccUYCHU
[apasleNnbHbIX MPSIMbIX
ceKylen

https://m.edso00.ru/8866f3b0

44

[Tpusnax
napajiienbHoCTu
HPAMBIX Yepes
PaBEHCTBO PaCCTOSHUIA
OT TOYEK O/JHOH MPsAMO
710 BTOPOH MpsIMOK

45

[puznak
HnapaenbHOCTH
OpAMBIX Yepes
PaBEHCTBO paccTosHuUil
OT TOYCK OJHOM MPSIMOM
710 BTOPOH [psIMOK

46

CymmMa yritoB
TPEYToJIbHUKA

bubmuorexa 1JOK
https://m.edso00.ru/8866£630

47

Cymma yrios
TPEyroJibHUKa

bubmuorexa [JOK
https://m.edsoo.ru/8866£8ba

48

Buemnue yrosr
TpeyroibHUKa

bubnuorexa 1JOK
https://m.edsoo.ru/8866fa5e

49

Brenue yrnpt
TPEYroJbHUKA

50

Konrponbhas pa6ora no
teme "[lapannensubie

bubnuoreka IJOK
https://m.edsoo.ru/8866fe6e




IpsIMbIE, CyMMa yIriloB
TpeyrojabHuka"

OKpyXHOCTB, XOpbI 1
AUAMETP, UX CBOMCTBA

bubnuorexa LIOK
https://m.edso0o.ru/88670800

Kacarenpnas x
OKPYKHOCTH

bubmoreka [[OK
https://m.edsoo.ru/88670e9a

OxpyxHOCTB, BiUcaHHAas
B YroJj

OxpyXHOCTB, Biucanuas
B yroi

[ousatue o TMT,
OpUMEHEHHE B 3aauax

bubnuoreka [JOK
https://m.edso0.ru/8867013e

[MonsaTue o 'MT,
NPUMEHEHHE B 3a1auax

—
a {
~3L

bubnuorexa IJOK
https://m.edsoo.ru/88670508

Buccexrpuca u
CePEeNMHHbIH

57 OEPHCHAUKY ISP KaK
IeOMETPUYECKHE MECTA
TOYEK

OxpyxHOCTB, onHcanHas
OKOJIO TPEYrolbHUKA

bubnuoreka 1IOK
https://m.edsoo.ru/88670a62

O—ﬁuv\vﬂEOn,:u, OlMKMCaHHag
OKOJIO TPEeYyTroJabHUKa

ORﬁ%vﬁIOo,ﬂ—u, BITUCaHHAaA

B TPCYrojbHUK

bubnmuorexa 1JOK
https://m.edsoo.ru/8867103e

OxpyxHOCTB, BnucanHas
B TPEYIOJIbHUK




% HYACOB I1O IMTPOI'PAMME

62 [Ipocteiiuine 3anaun Ha 1 bubmmoreka JOK
[IOCTPOCHHE https://m.edsoo.ru/88671188

63 [IpocTeiiie 3agaun va | bubnuoreka [IOK

% IIOCTPOCHHE https://m.edso0o.ru/886712d2

Kontponsnas pabora o

64 TeMe "OKpy»XHOCTE U | bubnuoreka LIOK
kpyr. ['eomerpuueckue https://m.edsoo.ru/88671462
nocrpoeHus"
[ToBTOpEHue u

65 00001IeHNE 3HAHUI i i bubaunorexa IIOK
OCHOBHBIX MOHSTHH U o https://m.edsoo.ru/886715b6
METOJ0B Kypca 7 KJjiacca

66 Urorosas kouTponbHas i i: bubnuoreka LJOK
pabota - https://m.edsoo.ru/886716ec
IloeTopentie u

67 00001LeH e 3HaHMI |
OCHOBHbIX MOHSATHH U
METOMIOB Kypca 7 Kiacca
[MoBTopenue u

63 000011eHNEe 3HaHNUIT 1 bubmoreka [JOK
OCHOBHbIX MOHATHH U } https://m.eds00.ru/886719bc
METOJ0B Kypca 7 Kitacca

OBIIEE KOJIMYECTBO 68




8 KUIACC

—

Koauuecrso yacos JIeKTpoHHbIE
Ne ara Hpposbie
Tema ypoxa Kountponrusie | Ipaktuueckine A AP
n/n Bceero H3yueHusi | obpa3zoBaTebHbIe
padoThI padoTsl :
pecypcnl
_ [lapannenorpamm, ero | bubnuorexa LIOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671af2
) [lapannenorpamm, ero 1 bubmorexa IIOK
NIPU3HAKU U CBOICTBa https://m.edsoo0.ru/88671ca0
3 [apannenorpamm, ero ) bubnuoreka [JOK
NIPU3HAKH M CBOHCTBA https://m.edsoo.ru/88671ca0
Yacrtuele ciyuan
napajijienorpaMMoB
4 A:c = K. POME | bubmmoreka [IOK
SMOYTObHHK, POMO,
PERsy p https://m.edsoo.ru/8867 1dea
KBaJIpar), UX MPU3HAKHA U
CBOICTBa
YactHsbie cinyuau
napasieIorpaMMoB
5 (m vmzo ZEME\:A om0 1 ool U1
I s https://m.eds00.1u/88671£20
KBaJIpar), UX MNPU3HAKHU U
CBOMCTBa
YacrtHbre ciayyan
napauIenorpaMmmMoB
6 A:ﬁ:so ﬁOb@rmEﬁ om0 1 bubmorexa [IOK
DRy > POMO, https://m.edsoo.ru/8867209¢
KBAJIpaT), UX MPU3HAKH U
CBOIICTBA
7 Tpamnenus 1 i bubmuorexa [IOK




https://m.eds00.0u/88672358

g PaBnoGokast 1 IpsAMOyroJibHast bubauoreka LIOK
Tpaneuun https://m.edsoo.ru/8867252¢
9 PaBHOOOKas U MPSIMOYIOJbHAs bubnuoreka [IOK
Tpaneuuu https://m.cdso0.ru/88672858
bub6nuoreka [JOK
10 Me OCHHS MEAMaHbI
SO JARDEETE MERE https://m.edsoo0.ru/88672b14
bubmuoreka HOK
11 LlenTpanbHas CHMMETPHS
https://m.edsoo.ru/88672b14
v KouTposbras pabora 1o reme bubnuorexa [OK
"YeThIpEXYTrOJbHUKH " https://m.edso00.ru/88672c¢9a
13 Teopema daneca u TeopemMa o bubnuoreka [IOK
OpONOPLMOHANBHBIX OTpe3kax https://m.edsoo.ru/8867337a
14 Cpeausis NMHUS TPEYTONbHUKA brgmmmicia
i pey ) https://m.edsoo.ru/88672e0c
bubnuoreka [{OK
13 Cpeausist JiHUS TPEYTONbHUKA
https://m.edsoo.ru/88672138
55 bubmuoreka [JOK
16 Tpaneuus, e€ cpeHss TUHUS
https://m.eds00.ru/88672358
5 bubmuoreka [IOK
17 Tpaneuust, e€ cpeHss JTUHM
https://m.eds00.ru/88673064
bubmuorexa [IOK
18 [IponopHoHaIbHBIE OTPE3KH
https://m.edso00.ru/88673794
bubmuoreka [{OK
19 [IponopiuoHanbHbIE OTPE3KH
https://m.eds00.1u/88673794
20 LlenTp Macc B TpEyrONbHHKE butimrorets LOI
https://m.edso0.ru/886738fc
21 [Togo0OHBIE TPEYTOJBHUKU bubmuoreka [JOK




https://m.edsoo.ru/88673a78

D Tpu npu3Haka nogoous bubnuoreka LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
’3 Tpu npusHaka noa00us o oy Bubauoreka LIOK
TpeyroabHUKOB 7 https://m.cdsoo.ru/88673d52
24 Tpu npusnaka nogoous bubnuoreka LIOK
TPEeyrojabHUKOB https://m.cdsoo.ru/8867400¢
’5 Tpu npusHaxa noao0ous
TPEyroJibHUKOB
26 [IpumeneHne no00us npu
peLeHrH MPAaKTHYECKUX 3a/1a4 4
27 KonTposnbHas pabora rmo teme N ] bubnuoreka [HOK
"[log006HbIC TPCYTOAbHUKH" ! https://m.edsoo.ru/8867445a
)3 CaoiicTBa 1omajaei ' ) bubmuorexa [IOK
reoMeTprUUYecKuX Guryp V1 https://m.cdsoo.ru/886745fe
dopmynbl 114 ILIOLWATN
i ] bubnuoreka [IOK
29 TPEYIroJbHUKA, .
https://m.eds00.1u/88674860
napajienorpaMmma
dopmynbl I ILIOMIAAN
T bubmuorexa HOK
30 TpeyroNbHUKA,
https://m.edsoo.1u/88674a22
napasenorpamma
@opmyJIbl IS TUI0AA1
= Bbubnuoreka LHOK
31 TpeyroJjibHUKa,
https://m.edsoo.ru/88674a22
mapaJienorpamma
dopmyJibl 115 IUI0LA AN
i bubnuorexka HOK
32 TpeyroJibHHKa,

napajjejgorpaMmma

https://m.cdso00.ru/88675288




dopMyIibl A II0WAaaAx

13 - bu6nuoreka [IOK
pey ’ https://m.cdsoo.ru/8867542¢
napanierorpaMmma
34 BeiuKcaeHue miolanen buonuoreka [IOK
CIIOXHBIX (Uryp https://m.edsoo.ru/88674¢78
35 [Mnowaau duryp Ha Bbubauoreka HOK
KJIeT4aTol Oymare https://m.edsoo.ru/8867473e
36 [nowany 110100HbIX QUryp
37 [Inowaau 11ogo0HbIX QHUryp b
18 3ajauM ¢ NPaAKTUIECKHM : bubnuorexa LIOK
cojJiepKaHuEM " https://m.cdsoo.ru/88675558
39 3ama4d ¢ NPaKTHICCKUM Bubmuoreka [HIOK
coaepaKaHueM v https://m.eds00.ru/88675684
Pemienue 3aaa4 ¢ NOMOIIbIO ] 6 LOK
. & noauorexa
40 eTo/a BCIIOMOTaTeIbHON )
i https://m.edso0.1u/88674190
Io1aAx
41 Koutposnbhas pabora no teme 1) Bubmoreka LIOK
"TInomwans" I hitps://m.cds00.ru/8867579¢
4 Teopema Iludaropa u e€ ) €3 bubnuorexa LIOK
MpUMEHEHIe https://m.eds00.ru/88675918
13 Teopema Ilndaropa u e€ \ & bubmuoreka HOK
npUMEHEHHE L https://m.edsoo.ru/88675918
44 Teopema [udaropa u e€ Bbubmuoreka LIOK
MpUMEHEHHE https://m.edsoo.ru/88675abe
45 Teopema [ludaropa u e€
OpUMEHEHHUE
46 Teopema Ilugaropa u e€ 7z &




OprUMEHECHNE

47

Onpenenenue
TPUTOHOMETPUYECKUX
(yHKUUI ocTpOro yria
IpSAMOYTOJbHOTO
TpPEyroJIbHHKA,
TPUTOHOMETPHUIECKUE
COOTHOILICHUS B
pSIMOYTOJIbHOM

TpeyrojabHUKE

bubmuoreka [IOK
hitps://m.cdsoo.ru/88675d32

48

OcHOBHOE
TPUTOHOMETPHUECKOE
TOMXKJIECTBO

bubnuoreka [IOK
https://m.edsoo.ru/88675f44

49

OcHoBHOE
TPUTOHOMETPHYIECKOE
TOXECTBO

50

OcHOBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

51

KonrposbHas paboTa 1o teme
"Teopema [ludaropa u Hayana
TpUrOHOMETpHH"

Bu6nuoreka [IOK
https://m.cedsoo.ru/8a1407e8

52

BrnucaHHbIE U EHTPAJIbHEIE
YIJIBI, YTOJ MEKIY
KacaTe/IbHOM M XOpIoil

bubnuoreka [IOK
https://m.edsoo.ru/8a1415b2

53

BnucaHHbBIE U HEHTPAJIbHEIE
YIJIbI, YTOJl MEXITY
KacaTelbHOW 1 XOPJI0H

Bubnuoreka LHOK
hittps://m.edsoo.ru/8a141940




54

BrnucaHHbi¢ U LEeHTpallbHbIE

YIJbl, YIOJI MEXKIY
KacaTeabHOW U XOpAOoH

bubaunoreka [IOK
https://m.cdsoo.ru/8al41b34

35

VYriabl MexAy XopAaMH 1
CeKyLLUMMU

56

Vsl MeXy XOpAaMu 1
CeKYLLMMHU

57

BnoucaHHbIC M OIHMCAHHBIC
JO,HE@va:JOvaH\EASu ux
NPHU3HAKU I CBOIICTBA

Bu6muoreka [IOK
hitps://m.edsoo.ru/8a140f86

58

BrniucaHHbie U ONMUCAHHBIE
YEeTBIPEXYTOIBHUKH, X
NpU3HAKYU U CBOKHCTBA

bubmoreka [IOK
https://m.edsoo.ru/8al416d4

59

BrnucadHbie 1 ONUCAHHbBIE
4eThIPEXYT ONbHUKH, KX
NpU3HAKK 1 CBOMCTBA

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

60

[IpumereHue CBOWCTB
BIIMCAHHBIX U OMUCAHHBIX
YeTBIPEXYTONBEHUKOB TIPH
peleHHH FreOMETPUYECKUX
3ajau

61

[IpumeHeHHE CBOMCTB
BIIMCAHHBIX U OMMUCAHHBIX
YeThIPEXYTOJILHUKOB IPH
pClICHMYU FEOMETPUUCCKUX
3aja4

62

BzauMHOE pacnoioXeHue
IBYX OKpY)KHOCTEH, oOme

Bubnuoreka LIOK
https://m.edsoo.ru/8al410a8




KacaTelbHbIC

\ . r Bu6morexa [HOK
63 Kacauue oKpy>KHOCTEH 1
https://m.cdsoo.ru/8a1410a8
KourposbHas padoTa 1o teme
64 .._<E:u_ B OKPY>KHOCTH. 1 bubmoreka [IOK
Bnucanubie ¥ OMCaHHbIC https://m.edsoo.ru/8al41c88
YeThIPEXyrONbHUKN"
[loBTOpEHHE OCHOBHbIX
65 HOHATUI M MCTOJIOB KypCcoB 7 1 bubmuoreka [HOK
u 8 kiaccos, 00o0IIeHNE https://m.cdsoo.ru/8al41ddc
3HAHUU
[ToBTOpEHHE OCHOBHBIX
66 IOHATUI 1 METO/I0B KypCOB 7 | £/ bubmuoreka LIOK
u 8 kiaccos, 00001IeHHE = https://m.cdsoo.ru/8al4lefe
3HAHUU
67 Hrorosasi KOHTPOJIbLHAS ) \) A bubmmoreka [JOK
pabota o https://m.edsoo.ru/8a142368
IToBTOpEeHIE OCHOBHBIX
68 HNOHATHI ¥ METOJIOB KypCcoB 7 | Bubauoreka LHOK
u 8 knaccos, 0000IIeHUE https://m.edsoo.ru/8a1420ac
3HAHUI
OBILEE KOJIMYECTBO YACOB 68

I10 TTIPOI'PAMME




9 KJIACC

KoanyecTBo 4acos JJIeKTpOHHbIE
Ne §
. Tema ypoka Kourpoasubie | [IpakTuueckue Aura BHIEPURBLS
n/n Bceero , H3y4YeHHus | oOpa3oBaTeJbHbIE
padoTbl padoTsl .
pecypchbi
Onpenenenne
1 TPUTOHOMETPUIECKHUX 1 e
P . P = https://m.edsoo.ru/8a1424bc
Qynxuuii yrnos ot 0° go 180°
2 @opmyJibl TPUBEAEHUS | { m..
bub6nuor OK
3 Teopema KOCHHYCOB 1 77 sl
-, https://m.edsoo.ru/8al14336¢
4 Teopema KOCHHYCOB 1
bubnuoreka [{OK
5 Te 0 co 1
HepesRae https://m.edsoo.ru/8al42d5e
- bubmuoreka [{OK
6 Teopema cuHyCOB 1 ;
pemd CHiy https://m.edsoo.ru/8al42e¢8a
7 Teopema cuHycoB 1
8 Teopema cuHycoB 1
HaxoxaeHne JIHH CTOPOH H
E BEIMYUH yIJIOB 1 ) Fatmorer IOK
: y https://m.edsoo.ru/8a1430b0
TPEYroJibHUKOB
0JIH O’ OK
10 Petienue TpeyronbHUKOB 1 Bremater I
https://m.edsoo.ru/8al42acQ
11 Pemienue TpeyronbHUKOB 1 e
D https://m.edsoo.ru/8al42ac0
bubmoreka [{OK
12 Peuienue tpeyron 0 1
SRR https://m.edsoo.ru/8al42ac0




bubmuoreka [{OK

13 Pemenue TpeyroibHUKOB
pey https://m.edsoo.ru/8a142ac0
14 [IpakTHyeckoe npuMeHeHue bubnuorexa [IOK
TEOPEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTuyeckoe npuMeHeHHe
TEOpPEM CHHYCOB U KOCUHYCOB
16 KonTtponbHas pabota o teme bubmoreka [JOK
"Pewienue tpeyronbHUMKOB" https://m.edsoo.ru/8a14392a
17 [lousiTue o npeodpazoBanuun bubnuoreka [IOK
nojo0us https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE IIIEMEHTHI bubnuoreka [IOK
o 00HbIX uryp https://m.edsoo.ru/8a143de4
19 CoOOTBETCTBEHHBIE IICMECHTbI
noT00HBIX GUryp
Teopema o npousBeneHUU
OTPE3KOB XOPJ, TEOpeMa O
20 P e o e bubmuorexa [JOK
NpPOU3BEACHUN OTPE3KOB
P A p https://m.edsoo.ru/8a14406e
CEeKYIIUX, TEOpeMa 0 KBaJpaTe
KacaTelbHOU
Teopema o rpousBeieHUN
OTPE3KOB XOp/[, TCOpeMa 0
71 P . @c bubmuoreka [IOK
[POU3BEICHUH OTPE3KOB
P & P https://m.edsoo.ru/8al44 a4
CEeKyIUX, TeOpeMa O KBaJapare
KacaTenbHOH
Teopema o npousBeaeHuu
2 OTpE3KOB XOpJI, TEOpeMa O bubmuoreka [IOK

MIPOU3BEICHUH OTPE3KOB
CEeKYIIHX, TEOPEMA O KBajpate

https://m.edsoo.ru/8al442da




KacaTelbHOU
[IpumeHeHue TEOPEM B
23 ELIEHUH T€OMETPHUUECKHX Bunuoreia HOK
c
P P https://m.edsoo.ru/8a143106
3aja4
[lpumenenue TeOpeM B
] bubmuoreka HOK

P e S https://m.cdsoo.ru/8al443fc
3aa4
[lpumenenue TeopeM B

25 eUIEHUN IeOMETPUYECKHUX Butmorexa [OK
P 5 https://m.cdsoo.ru/8a144578
3ajJ1a4
KonTponbHas paboTa 1o Teme

%6 "[peobpasoBaHKe MOAOOHS. bubnuorexa [IOK
MeTrpuyeckue COOTHOLICHUS B https://m.edsoo.ru/8al447a8
OKpyxKHOCTH"

OrnpezienieHue BEKTOPOB.

7 DuU3NIECKUN U bu6nuoreka [IOK
reOMETPUUCCKUI CMBICI https://m.edsoo.ru/8a144960
BEKTOPOB
Clio)xeHue ¥ BpIYUTaHue

28 BEKTOPOB, YMHOXKEHHE Bubmorexa [IOK

K B,
DR https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YKCIIO0
Cno)eHue U BbIYUTaHKUE
25 BEKTOPOB, YMHOXEHUE Bubmuorexa LOK
PO https://m.edsoo.ru/8a144d52
BEKTOpA Ha YUCIIO
CnokeHue 1 BbIYMTaHUC

30 BEKTOPOB, YMHOKEHHNE

BEKTOpA Ha YMCIIO0
E Pasno)xeHre BEKTOpa I10 JIBYM




HEKOJUIMHEeapHbIM BEKTOPpAM

. BubGnuoreka [TOK
32 KoopauHaTbl BEKTOpa ‘
https://m.cdsoo.ru/8al44fbe
CxansipHOC IPOU3BCACHUE
13 BEKTOPOB, €ro NpUMEHEHUE Bubnuorexa [IOK
IS HaXO0X/AEHMS JJTMH U https://m.edsoo.ru/8al14539¢
yTI0B
CxansipHoc IPOU3BEACHUC
34 BEKTOPOB, Cro [IPUMCHECHUE buonuoreka [IOK
JUISL HAXO0XIEHUS JITUH U https://m.cdsoo.ru/8a14550e
yIIJioB
15 Pewenue 3aa4 ¢ HOMOLILIO Bubmuoreka HOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Peuienue 3aa4 ¢ IOMOLIbLIO bubmuoteka [IOK
BEKTOPOB https://m.cdsoo.ru/8al458¢4
37 [IpriMeHeHNe BEKTOPOB I
peuienus 3a1a4 GU3nKU
13 KourposnbHas paboTa 1o temMe bubnuoreka LIOK
"BekTops!" https://m.cdsoo.ru/8a145b08
39 JlekapTOBbI KOOPAMHATHI
TOYEK Ha IJIOCKOCTH
40 YpaBHeHUC PAMOM Brfmroreid LD
https://m.edsoo.ru/8a145c48
41 VpaBHEHUE MPSAMOM
42 VpaBHEHUE OKPYIKHOCTH Brbmigrera TIOK
https://m.edsoo.ru/8al14635a
43 KoopauHaTel TOUEK Bu6nuoreka LHIOK

repeceveHns OKPYXHOCTH H

https://m.edsoo.1u/8a146620




psIMOH

MeToj KOOpAUHAT MPH

44 peleHr FreOMETPUUECKUX :
3a/1a4, MPaKTUYECKMX 3a7a4 {
Mertoz KoopAUHAT IIpU P
45 pellieHHH FeOMETPHIECKUX vl KL )
3a/1a4, MPaKTHUECKHX 3a1a4
MeToa KoOpAMHAT NPH
46 pEUIeHUH F€OMETPHYECKUX (A
3a/1a4, MPaKTUYECKUX 3aa4
KonTponbHas paboTa rmo teme
47 " JlekapTOBbI KOOPJAUHATHI HA { buGrogess [OK
p | p https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
[IpaBuibHbLIE
48 MHOI'OYT'OJIbHUKHU Bubnuorexa LIOK
Y ’ hitps://m.edsoo.ru/8al46fda
BBLIYMCIIEHHUE UX 3JIEMEHTOB
e Bubnuoreka LIOK
49 Yucno . JlmrnHa OKPYKHOCTH { P
A Py A https://m.edsoo.ru/8a1472¢8
: \ bubmuorexa IHIOK
50 Yuco nt. JUMHa OKPYKHOCTU A
A 25 %) https://m.cdsoo.ru/8al4714c
31 JliiHa ayry OKpY»KHOCTH
, bubmuoreka LIOK
52, Panuanuas mepa yria
3 pay o« https://m.edsoo.ru/8a14714c
53 [Tnowiaap Kpyra, CEKTopa, N bubnuoreka [IOK
cerMecHTa Vie i https://m.edsoo.1u/8a147426
54 [Tnowane kpyra, cexropa, ) Bu6muoreka LIOK
CermMeHTa v - https://m.cdsoo.ru/8a147750
55 [Inomwans Kpyra, CEKTOpA, w i bu6nuoreka LIOK




CerMecHTa

https://m.edsoo.ru/8a147750

56

TlousiTHE O IBUXKEHUU
MJIOCKOCTH

bubauoreka LHOK
https://m.edsoo.ru/8a147c82

57

[lapannenbHbli NEPEHOC,
[OBOPOT

Bu6nuoreka [IOK
https://m.cdsoo.ru/8a147f16

58

[NapanienbHbIH TEPeHoOC,
MOBOPOT

bubauoreka LIOK
https://m.edsoo.ru/8a147f16

39

[lapasieabHbli IEPCHOC,
[IOBOPOT

60

[TapasiienbHbIH IEPeHOC,
MOBOPOT

61

[IpuMeHeHHe ABMKCHHN IPU
pelieHuU 3a1a4

Bubnuoreka [IOK
https://m.edsoo.1u/8a1480e2

62

KounTponbtas pabora 1o
temam "[IpaBunbHbIE
MHOTOYTOJIbHHKH.
OxpyxHOCTb. JIBUXKECHUSA
mockocTu"

63

[loBTOpeHnue, 0bobIIEHHUE,
crcTeMaTU3alus 3HAHUH.
M3mepeHuc reoMeTpUUYCCKUX
BenuuuH. TPeyroIbLHUKA

bu6nuoreka [IOK
https://m.edsoo.ru/8a148524

64

[losTopenue, obo0OmEeHuE,
crcTeMaTH3alus 3HaHUH.
[lapannenbHbie U
epIEHINKYIISPHBIE PIMbIE

bubnuoreka [{OK
https://m.edsoo.ru/8a148650

65

[losTopenue, 06o0IEHHE,
cHCTeMAaTH3aLHs 3HaHHUH.




OKpYKHOCTb ¥ KPYT.

H,OOZO,HUSLOOKE@ IIOCTPOCHHUSL.

VYTibl B OKPY)KHOCTH

66

[losTOpeHuE, 0000WweHuUe,
crcTeMAaTH3aLysl 3HAaHUK.
BnucaHHbi€ B ONUCAHHBIE
OKPYHOCTH
MHOIOYroJIbHUKOB

67

UrtoroBas KOHTPOJIbHAS
paboTa

bubmuoreka HOK
https://m.edsoo.ru/8a148920

68

[loBTOpeHuE, 0000LEHH E,
crcTeMaTH3als 3HAHUH

OBLIEE KOJIMYECTBO YACOB

10 ITPOI'PAMME

68




IIPOBEPSIEMBIE TPEBOBAHMA K PE3YJIBTATAM OCBOEHNS
OCHOBHOM OBPA3OBATEJILHOU IMPOI'PAMMBI

7 KITACC
Kon
IIpoBepsieMble MpeAMETHBIE Pe3yJbTATHI 0OCBOEHHST OCHOBHOM
npoBepseMoro .
00pa3oBaTeNLHOI NPOrPaMMbl OCHOBHOI0 0011ero 00pasoBaHust
pe3yJjbTara
6 [eomMeTpus
Pacrmo3HaBaTh M3ydeHHbIE T€OMETPUYECKHE (DUTYPHI, OMPEACISATh MX
B3aMMHOE pAcToNOKEHHe, HM300paXkaTh TEOMETPUYECKHE (HUTYDEHI,
6.1 BBITTONHSATE 4ePTEXH 10 YCIOBHIO 3amaud. M3MmepsATh JHHEHHBIE 1
YTJIOBBIE BENHYNHBL. Permarte 3aauy Ha BEIYHUCICHHE JUTHH OTPE3KOB H
BEJTUUHH YTJIOB
JlenaTs TpyOyio OIEHKY JMHEWHBIX ¥ YTJIOBBIX BEITWYHH MPEIMETOB B
6.2 peanbHOM KM3HH, pa3MepoB TIPMPONHBEIX OOBEKTOB. Pasmmdarth
pasMepsl STHX 00BEKTOB 110 TTOPSAKY BETHIHHBI
6.3 CTpOoUTH 4epTeXU K TEOMETPHUCCKUM 3a/1auam
[Tonb30BaThCS NPU3HAKAMH PABEHCTBA TPEYTONBHUKOB, UCTIONB30BATh
6.4 MPU3HAKY W CBOWCTBA PaBHOOEIPEHHBIX TPCYTONBHUKOB MPH PETITECHUH
3ajad
- IIpoBOIUTL  JIOTHYECKWE  PAacCykIEHWs ¢  HCTONB30BAHHEM
' reOMEeTPUUYECKUX TEOPEM
ITonb3oBaTHCA TIpHU3HAaKaMH1 paBEHCTBA TIPSIMOYTOIBHBIX
6.6 TpeyrodbHUKOB, CBOMCTBOM MEIWAHbI, MPOBENEHHON K THUIIOTEHY3E
MPAMOYTOJILHOTO TPEYTONTBHNKA, B PEIICHUH TEOMETPUYECKUX 3a1ad
OmnpenensaTs MapaIeNbHOCTh MPSIMBIX C ITOMOIIBIO YITIOB, KOTOpPBIC
o obpasyer ¢ HuME cekymad. OnpenenaTs mapamielbHOCTh IPAMBIX C
' TIOMOII[BI0 PABEHCTBA PACCTOSHHI OT TOYEK OMHOW MPSMOH 10 TOUYEK
JIPYTo¥ IpsSIMOM
6.8 Pemars 3ana4m Ha KieTdaToil Oymare
G [IpOBOAMTL BBHIMMCIEHHS - ¥ HAXONWUTh UHCIOBBIE W OyKBEHHBIE

3HauCHHUI YTIJIOB B TEOMETPUYECKUX 3adadax C N CIIOJIL30BAHUEM




CYMMBI YTJIOB TPEYTrOJIbHHUKOB M MHOTOYTOJIEHUKOB, CBOICTB YTJIOB,
O6pa30BaHHLIX Opu TIIEpEeCeUCHUH JIBYX napajlI€lIbHBIX  NIPAMBIX

ceKymeﬁ. Pemath NPaKTUICCKUC 3a1a4M Ha HaXO0XIOCHUC YTIIOB

BHEUIGTL TIOHSITHEM TCOMETPUUCCKOTO MecTa TOYCK. VYMeThb

6.10 OIIpeeNaTh OMCCEKTPHCY YIJIa M CEpPeIMHHBIN IEPHEHIMKYJIAP K
OTpe3Ky KaK reOMETPUUECKUE MECTa TOUCK
®opMyIHpoBaTh ONPCACTEHUS OKPYXKHOCTH K Kpyra, XOpABl 1
6.11 IMaMCTpa OKPYKHOCTH, IOJb30BAThCA HX CBOMCTBaMH. YMCTb
IPUMEHSTH 3TH CBOMCTBA NPU PCIICHUH 3a/1ad
BiiajeTb [OHSTHEM OIMCAHHOIl OKOJO TPCYroJbHHKA OKPYXKHOCTH,
yMeTh HaxoauTh €€ ueHTp. Ilonp3oBarhes (aktamMm O TOM, HTO
.12 BUCCEKTPHCH YIJIOB TPEYTroNbHHKA TIEPECEKAalOTCsl B OAHOM TOUKE, U O
TOM, YTO CEPEIVHHBIC MEPHEHIMKYISIPbl K CTOPOHAM TPEYTONbHUKA
MIEPECEKAIOTCS B OHOM TOYKE
BrameTh IMOHATHEM KacaTElNbHOM K OKPYXHOCTH, II0Ib30BaThCA
6.13 TeopeMoif O TepNeHINKYIAPHOCTH —KacaTelpHOW W palauyca,
MPOBENEHHOTO K TOYKE KacaHHs
& [Tome30BaThCA TPOCTEHIIHMH TEOMETPUYECKUMU  HEPABEHCTBAMU,
' TTOHUMATH WX TTPAKTHYECKUH CMBICIT
r TTpOBOXUTL OCHOBHBIE TEOMETPUYECKHE TIOCTPOSHUSA C TIOMOMIBFO
' HAPKYIS ¥ THHEWKH
8 KJIACC
Kon s
[IpoBepsieMmbie MpeAMeTHbIE Pe3yILTATHI OCBOCHHSI 0CHOBHOH
poBepsieMoro .
06pa3oBaTeIbHOIl IPOrPaMMbI OCHOBHOTO 0011ero 00pa3oBaHust
pe3yabTaTa
6 ["eomeTpus
£ Pacrio3HaBaTh OCHOBHBIE BHMIBI UETHIPEXYTOIBHMKOB, UX 3JIEMEHTEH,
' [OJIb30BATLCS MX CBOMCTBAMU MPU PELUEHUMMU F€OMETPUUCCKUX 3a1a4
3 [IpyMeHATh CBOMCTBA TOUKH IIEPECCUCHHMS MEIMaH TPEYrobHUKa
. (LleHTpa Macc) B pEIIcHUH 3a1ad
6 BiameTh TMOHSATHEM CpelHEH IMHMM TPEYTOIbHMKAa M Tparncluy,

NIPUMECHATE HX cBOICTBA IIpyA  pCHICHHUH TCOMECTPHMUYECKUX 3anad.




Ilonb3oBaTecs Teopemoit Daneca ¥ TeOpeMoi 0 MPOMOPLUMOHATBHBIX

OTPE3Kax, IPUMEHITL UX OIS PEIICHMA IMPAKTUUYCCKUX 3a1au

6.4

HpI/IMGHHTB IIPpU3HAKH HO,[[O6I/IH TPEYTOJILHUKOB B  PEHICHUH

TCOMCTPHUYCCKHUX 3adad

ITonp3oBaTecs Teopemoit Iludaropa ams pereHus reoMeTpUUECKUX
npakThdeckux 3agad. CTpPOUTh MaTeMaTHYCCKYI0 MOJAEIL B
IIPaKTUYECKUX 3adaydax, CaMOCTOSTENbHO NENaTh YepPTEX U HaXOIMTh

COOTBCTCTBYROIIHMC OJIMHBI

6.6

Bﬂa,[[CTB INOHATHAMHM CHHYCA, KOCHHYCa M TaHITCHCa OCTpPOro yria
IIPsSIMOYI'OJIbHOTO  TPCYIrOJbHUKA. [Tonp3oBaTbest TUMH  IOHSTHSIMU

AT PEIICHUS MTPAKTHYECKUX 3adav

6.7

Brruucnare (pasnuyHbIME croco®amMy) IUIOIIAAb TPEYTOJbHHKA H
IUIOLa MHOTOYTONBHBIX GUryp (TOmb3ysich, TIae HE0OXOIUMO,
KalbKyJaATOpoM). [IpMMEHATh MOIy4YEeHHBIC YMEHHUS B NMPaKTUYCCKUX

3agadax

6.8

Bragets MOHATHAME BITHCAHHOTO W TIEHTPAIBEHOTO YTJIa, HCITOIb30BaTh
TEOPEMBI O BMHMCAHHBIX yTIaX, yriaxX MeXIy XOpIamu (CeKyIIHMU) W
yTlle MeXIy KacaTelbHON M XOPHOH TPH PEeuIeHHH TeOMETPUYECKHUX

3amaq

6.9

Bragets moHSTHEM OTTHCAHHOTO ‘-IeTpréX}/TOJTBHT/IKa, TIPUMCEHSATH

CBOWCTBA OMTMCAHHOTO YeTHIPEXYTONBLHUKA TIPH PEIICHUH 3a1a4

6.10

I—[pnmemm; TIONTY4YEHHEIC SHaHWA Ha  TIpaKTHKE — CTPONTH

MaTeEMaTHYECKHE MOJCIH OJIsd 3aaad peanBHoﬁ KU3HW W TIPOBOOUTH

COOTBCTCTBYIOIINE  BBIYHMCIICHUS C TPUMCHCHUECM TIO}IO6HFI "

TPHTOHOMETPHH (TIOITB3YACH, TIE HEOOXOIUMO, KaTbKYIATOPOM)

9 KJIACC

Kon
NMpoBepsieMoOro
pe3yabTaTa

IIpoBepsiemble IpeAMETHBIE Pe3yIbTATHI OCBOEHNSI 0CHOBHOIH
o0pa3oBaTeJIbHOI MPOrpaMMbl 0CHOBHOTO 06111er0 06pa3oBaHus

6

['eomeTpus

6.1

3HaTh TPUTOHOMETpPHYECKHE (PYHKIIUHM OCTPBIX YITIOB, HAXOAMUTH C MX

IIOMOMLIBKO pPAa3JIMYHEBEIC JJIEMCHTHI [IPAMOYTOJIBHOTO TPCYTOJbHUKA




(«pemieHne  TIPSIMOYTOJBHBIX — TPEYTONBHHKOB»). Haxomuts (¢

TIOMOIIBIO KaJ’IBKynHTOpa) OIIWHBI ¥ YTJIBI OJI5T HeTaOIMYHBIX 3HAYEHWH

6.2

Tlone3oBatecs (bOpMYJIaMH TIPUBCOCHMS n OCHOBHBIM
TPUTOHOMETPHUYECCKUM TOXICCTBOM I HaXO0KIEHNUS COOTHOIIEHUH

MCIKAY TPUTOHOMCTPHMYICCKUMH BCIHYHHAMM

6.3

Ucnonb3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB IJI1 HaXOXICHHA
pa3IHYHbIX 3JICMCHTOB TpCyTroJIbHHKa (((peLH€HPI€ TpeyPOHBHHKOB»),

PUMECHATE UX TIPU PEHICHUN TECOMETPUUCCKUX 3alad

6.4

Braners MOHSTHSAMHU IPeo0pa3oBaHMs M0I00MA, COOTBETCTBEHHBIX
sleMeHToB TIOH06HBIX ¢Guryp. Ilomb30BaThes CBOHCTBAMM TMOXOOWS
TIPOM3BOIBHBIX (QHUIYD, YMETh BBIYUCIATE JIMHBI H HAXOOUTh YITBL Y
nonoGHeIX ¢uryp. IIpuMeHATH CBO¥cTBa TOROOMS B TPaKTHYECKUX
3amayax. YMETh IIPUBOAWTH MPUMEPHl TONOOHBIX  QuUryp B

OKpY’KarolleM MUpe

6.5

[Tomp30BaTHCS TEoOpeEMaMH O MPOMU3BEACHUM OTPE3IKOB XOPHA, O

TIPOU3BEACHNN OTPE3KOB CEeKylIuXx, 0 KBaaparTe KacaTelbHOM

6.6

[Tonb30BaTLCS  BEKTOPAMHM, TMOHWMAaTh WX TEOMETPHYECKHH |
(bW3VIqCCKHﬁ CMEICII, TTPUMEHATE UX B peuIeHn FEOMETPUUECKUX H
du3uteckux 3amad. [IpUMEHSATEL CKajsIpHOEe MPOM3BENEHNE BEKTOPOB

IJIS1 HaXO0XKIEeHW IJIMH U YTIIOB

6.7

Tlonmp30BaThCSd METOAOM KOOPAWHAT Ha THTOCKOCTH, MPHUMCHATH €ro B

peleHHuH TeOMeTpHUUEeCKUX U TTpaKTUUECKUX 3anad

6.8

Bramers MOHATHSMH  TPaBUIBHOTO ~ MHOTOYTONBHUWKA,  JTUHBI
OKPYKHOCTH, IVIMHBI Ty OKPY/KHOCTH W paJHaHHOH MEphl yTia,
YyMETh BEIYUCIATH [TOMAAb KPyra W €ro HacTew. [TpuMeHATH

MMOJY4YCHHBIC YMCHM B OpaKTHYCCKUX 3a7a9aX

6.9

H’dXO)lHTI) OCH WJTW LIEHTPhI CUMMETPHN (})nryp, HPUMEHATH ABMIKCHNA

TIJIOCKOCTH B HpOCTCﬁIlIHX clrydasiax

6.10

HpHMCHHTB TIOTYHEHHBIC 3HaHWd Ha HOpakKTHKE — CTPOHUTH
MaTeMaTH4YeCKWe MOJCIH I 3alad peanLHoﬁ JKW3HU MU IIPOBOJUTH
COOTBETCTBYIOIIINC BBIYMCIIEHUS C IIPUMECHEHHUCM HOIIO6I’I$I "

TPUTOHOMETPUYECKHX ~ (QYHKUMH  (MOIB3YACk, TIE He00X0IUMO,




KaIbKYISITOPOM)




MPOBEPSEMBIE DJJEMEHTBI COAEPIKAHMSI

7 KIIACC
Kon ITpoBepsieMblil 31eMEHT CONEPKAHMS
6 ['eomeTpus
HauaibHble TOHSTUA reoMeTpuu. Touka, mpsmast, OTPE30K, JIyHd. VYron. Bunset
6.1 yIIaoB. BepTUKanbHBIE M CMEKHBIC YTIIBL Buccekrpuca yria. Jlomanas,
MHOTOYTONBHUK. [[apatnensHOCTh U TePIeHIUKYIAPHOCTD MPSIMBIX
” CummMeTpuunsie  Gurypsl. OCHOBHBIE — CBOWCTBA 0CEBOIl  CUMMETPHH.
' [TpuMepsT CHMMETPUH B OKPYYKArOIEM MUPE
o OCHOBHBIE TIOCTPOEHHS C TIOMOIIBIO THPKYJA W JIHHEHKI. TpeyronbHHUK.
' BricoTa, MeanaHa, brccekTprca, UX CBOMCTBA
2 PaBHOGCAPEHHBIH W PABHOCTOPOHHHMH — TPEYTONbHMKM. HepaseHcTBO
' TpeyToIbHUKA
B CgoifcTBa W TPHU3HAKA PaBHOOEOPEHHOTO —TPEYTONBHHUKA. [TpuzHakn
' paBEHCTBA TPEYTONLHUKOB
. CroifcTBa M MPU3HAKK MapaLTeNbHEIX TPAMbIX. CymMMa yTIIOB TPEYTONbHIKA.
' Buemname yriibl TPEYTolbHAKA
TIpssMOyTONBHBIA — TpeyrombHUK. CBOMCTBO  MEIMAaHBl  TIPSIMOYTONBHOTO
- TpeyToNbHWKa, TIPOBENEHHOW K  THIOTEHY3E. ITpu3Hakd  paBeHCTBA
' IPSIMOYTOMBHBIX TPEYroIbHUKOB. [IPSIMOYTONBHBIN TPEYTONBHIK C YTIOM B
30°
HepaBeHCTBA B TEOMETPHH: HEPABCHCTBO TPEYTONBHUKA, HEPABEHCTBO O
6.8 [THHE JOMAHOH, Teopema O OompmeM yrie u OONBIIEH CTOpOHE
TpeyronbHuKa. [[epIeHIUKyIIp U HAKIOHHAS
o TeoMeTpudeckoe MecTo Todek. buccextpuca yrina H CepeIuHHBII
' MepIeHANKYIIAp K OTPE3KY KaK reoMeTpHIECKre MECTa TOHCK
OKpyXHOCTb M Kpyr, Xopia ¥ JIuHamerp, #ux cBoiicTBa. Bzaummmoe
6.10 PACTIONOKEHUE OKPYKHOCTH M TPSIMOH. KacarenpHass ¥ cexkywas K
OKPY>XHOCTH
6.11

OKPY)}(HOCTB,- BIIMcaHHasd B YTOIL BrmcansHasgd ¥ ONHCaHHAsA OKPYXHOCTH




TpEeyTOJbHUKA J

8 KJIACC
Kox IIpoBepsieMbIi 3jieMeHT COACPRAHMS
6 ['eomerpus
6.1 YeThlpéxyroabHUKH. [lapannenorpaMm, €ro NpUsHaku 1 CBOICTBA
6.2 [IpsMOYTONBHUK, POMO, KBAIPAT, UX NPU3HAKK U CBOMCTBRA
s Tparemus, paBHOOOKasT Tpareuus, € CBONCTBA U MPU3HAKH. [TpssMoyTonbHAs
' Tpamnenus
54 Merton yaBoeHHs: MenuaHbl. lleHTpanbHas CUMMCTpPHSL. Teopema @aneca u
' TeopeMa O TTPONIOPLUUOHAIBHEIX OTPE3KAX
6.5 CpepHye TMHUY TPEYTOIBHUKA U Tparelui. LienTp mMace TpeyroabHuka
0 [Monobue TpeyronbHUKoB, Kodhduuuent nonodus. IlpusHaku rnoa00us
' TpeyrodbHUKoB. [[pUMEHEHHE I0A00MS TPU PEIIEHNH TIPAKTHHYECKIX 3a/1ad
- dopMynbl L IUIOMIAAM TPEYrONbHHKA, MapajienorpaMma, pomba
' Tpareunu
CpoticTBa miomameif reoMerTpuueckux ¢uryp. OTHOIICHHE TIotIagei
6.8
TTo00OHBIX UTYD
6.9 Brruncenne Tiomaneif TpeyroabHHKOB 1 MHOTOYTOJIBHUKOB Ha KJIeTIaToON
' oymare
610 Teopema IIudaropa. ITpumeHeHHE TEOPEMBI ITndaropa TpH peEIMIEHUH
' MPaKTUHIECKUX 3aa4
CHHYC, KOCWHYC, TAHTEHC OCTPOTO Yria MPSMOYTOTBHOTO TPEYTONbHUKA.
6.11 OCHOBHOE  TPWTOHOMETPHYECKOE  TOXIECTBO.  TPUTOHOMETPHYCCKHE
dyrkmunr yrios B 30°, 45° u 60°
o BriicaHHble ¥ [EHTpaibHBIE YIIIBI, YTON MEXIy KacaTelbHOH H XOPIOH.
" VT8I MEXAY XOpIaMH W CEKYIIHMHA
6.13 BriiicaHHBIE ¥ OITMCAHHBIE YETHIPEXYT OIBHUKH
1 BsauMHOe pacrioNokeHHe IBYX OKpyxkHocted. Kacanue OKpY>KHOCTEH.

O6mme KacaTelbHbIe K IBYM OKPYXXHOCTAM

9 KUIACC




Kom | IIpoBepsieMBblii 3JIEMEHT cOEPKAHUSA
6 T'eomerpus
21 Cumyc, KocuHyc, TanreHc yraos ot 0 po 180°. OcHOBHOE TPUTOHOMETPUIECKOE
' ToXIecTBO. DOPMYIIBI IPUBEICHH
Pemtenne TpeyronsHUKOB. Teopema KOCHHYCOB ¥ T€OopeMa CHHYCOB. Pemrenne
6.2 [PaKTHYECKMX 3a71ad C WCTONb30BAHHEM TEOPEMbl KOCHHYCOB M TEOPEMDI
CHHYCOB
6.3 TIpeo6pasosante moxobus. [logo6re COOTBETCTBEHHBIX SICMEHTOB
e TeopeMa 0 TPOU3BEICHIH OTPEIKOB XOPI, TEOPEMBI O TPOU3BEACHHH OTPEIKOB
' CeKyIIHX, TEOPEMa 0 KBa/lpaTe KacaTelbHOH
Bekrop, JnuHa  (MOIyNb) ~ BEKTOpPa,  COHANpPABICHHBIC — BEKTODBL
- [IPOTHBOTIONOXHO ~ HANPABIECHHBIE ~BEKTOPEI, KOJIMHECAPHOCTE  BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEPALUK HaJl BEKTOPAMH. Pasnoxenue BeKTOpa 10 IBYM
HEeKOIUIHHeapHbIM BEKTOpaM
= KoopauHaThl Bektopa. CKangpHoe MPOU3BENCHUE BEKTOPOB, NPUMEHEHUE L
' HaXOXKICHUS JAJIMH U YTIIOB
JlekapTOBbl KOOPIMHATE Ha TIIOCKOCTH. YPaBHEHNUS IPAMOW U OKPY)KHOCTH B
6.7 KOOpIWHATAX, EPECEUCHUE OKPYKHOCTEH ¥ MpAMbIX. MeTox KOOpAMHAT U ero
npuMeHeHue
6.8 [TpaBuUIbHbIE MHOTOYTOJIbHUKH
B Jlnuza okpykHOCTH. I'pafycHas 1 painanHas Mepa yria, BeIMUCICHUE JUIHH AT
' OKPYKHOCTEN
6.10 [Tnomanps KpyTa, CEKTOpa, CerMenTa
&1 JIBIKEeHUs [UIOCKOCTM M BHYTPEHHHME CHMMETPUU (uryp (smemeHTapHbIe
' npencTapienys). [lapanienbHbIi IEPEHOC. [ToBoport J




[IPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEFOBAHUS K
PE3VJIBTATAM OCBOEHHUSI OCHOBHOU OBPA3OBATEJLHOM
MIPOTPAMMBI OCHOBHOT O OBIIETO OBPA30BAHMSI

Kox
mpoBepsieMoro
TpeOoBAHUS

IpoBepsiembie TPeOOBAHMS K HPEAMETHBIM Pe3yJIbTaTaM
0CBOEHUS OCHOBHOI1 00pa30BaTe/lLHOI MPOrPaMMbl 0CHOBHOTO
oburero oGpazopanus Ha ocHoBe PT'OC

VMeHHe OINepUpoBaTh TOHATHAMH: MHOXKECTBO, TMOAMHOKECTBO,
oflepalliyl Hax MHOXECTBAMH; YMCHHE OMEpUpOBaTh MOHATHAMM:
rpad, CBA3HEIT Tpad, AEPEBO, LMK, MPHMEHATH WX TPH PEIICHIH
3a71a; YMEHHME WCTIONb30BaTh rpaduieckoe MPeaCTaBIeHNE MHOKECTB
JUTS OTIMCAHMSI PealbHEIX TPOIIECCOB ¥ SBICHWH, TIPH PEMIEHNUH 3a1a

n3 OPyTuX y’qe6HIﬂX TpeaMeETOB

VMeHHe OTepUpoBaTh TIOHATHAMU: OTPENENICHNE, aKCHOMa, TeOpeEMa,
J0KA3aTebCTBO, YMEHHE pAClO3HaBAaTh UCTHHHBIE ¥ JIOKHDBIC
BBICKA3LIBAHMS, MPUBOIWUTE TPUMEPBl W KOHTPIPUMEPBI, CTPOUTH

BBLICKA3BIBAHUSA U OTPHIUIaHWS BBICKA3BIBAHUN

VMeHUe OMepUpOBaTh MOHATUAMU: HATYPAIbHOE 9HUCIIO, TPOCTOE H
COCTAaBHOE UHCIO, IEAMMOCTb HATypalbHBIX HYHCEN, TMPU3HAKH
NeTUMOCTH, LENoe HYMCIO, MOAYTh 4HCIa, OOBIKHOBEHHAS Ipobs U
necsThdHas ApoOb, CTAHIAPTHBIN BUJ YHCIA, PAlMOHAJbHOE THCIIO,
MpPALOHATEHOE UHCII0, APH(PMETHICCKUH KBaJpaTHBI KOPEHB;
yMeHHe BBITIONHATH ~ AeHCTBAS € UHMCTaMH, CpaBHHBATL M
yIopsAouMBaTE UWCHA, TPENCTaBIATh HHCIa Ha KOOpANHATHOMH
TpPAMOH, OKPYLILITH UMCHIa; yMEHHE JenaTh MPUKHAKY W OUCHKY

pesynbTara BEIUUCIEHUHT

VMeHHE OmephpoBaTh MOHATHAMH: CTENEHh C LENBIM MOKa3aTeleM,
apu(QMeTHIeCKHIil KBaIpaTHEIH KOPEHb, MHOTOWICH, anreOpandeckast
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypanbHOU CTeTeHu
GoNblle CNMHWIGI; YMEHHME BBINOIHATE PacuéThl Mo  dopMynam,
npeo6pasoBanms  LENbX, APOOHO-palMOHAIbHBIX BBIDOKEHUH H
BBIPaXKEHMH C KOPHSIMH, Pa3NoKeHHe MHOTOWICHa Ha MHOXKUTENN, B
TOM UHMClle C WCIONb30BaHueM (OpMYyJ PpasHOCTH KBaapaToB M

KBanpara CyMMBbI 1 D a3HOCTH

VMeHue OMepHPOBATH MOHATUSIMH: YMCIOBOE PABCHCTBO, YPABHEHHE €




ONHO TEpEMEHHOM, UKMCIOBOE HEPABEHCTBO, HEPABEHCTBO  C
TepeMeHHON; YMEHHE PellaTh IWHEHHBIC ¥ KBAAPATHbIE YPaBHCHMS,
IpOGHO-pallOHAIBHBIC YPABHEHM C OXHOM TIEPEMECHHOM, CHUCTEMBI
IBYX NUHENHBIX ypaBHEHWH, TMHEHHBIC HEPABCHCTBA M UX CUCTCMBI,
KBapaTHee M OPOOHO-PALMOHANBHBIC ~HEPABEHCTBA C  OJHOH
[IepeMEHHOI, B TOM 4HCIIE TIPH PELICHUY 3aad U3 JPYTUX MPEIMCTOB
¥ TPaKTUYECKWX 3ajad; YMEHHC HCIONb30BaTh KOOPAWHATHYIO
IPAMY0 M KOOPAMHATHYEO TIOCKOCTB U H300paKeHUs peleHUR

ypaBHEHUIl, HEPABEHCTB U CHCTEM

VMeHUe OMepupoBaTh TOHSITHIMI: GYHKUHMS, TpaduK (pyHKIMH, HYIH
(hyHKUNH, TIPOMEXKYTKH 3HaKOIOCTOSHCTBA, TIPOMEKYTKH
BO3pacTaHus, yObIBaHWs, HauOonblIce M HAWMEHbLICC 3HAUCHMA
byHKUNH; yMeHne OTIEpPHUPOBATH TIOHSATHSIMU: TIpsimast
IPONOPIHOHAIBHOCTD, MHEHHAs (QYHKIMS, KBaJpaTHIHAs byHKLHS,
o6paTHasi TIPOTOPUMOHANBHOCTB, Tapabona, rurepbona; yMeHHE
CcTponTE Tpadiky QYHKIHMI, HCTIONB30BATE TPAQUKH A7Is ONIPENETCHNA
CBOJCTB TIPOIIECCOB W 3aBUCHMOCTEH, AN PEIICHNA 3anad W3 ApYTHX
y4eOHBIX TMPEIMETOB W PEANBHON OKM3HW; yMEHNWE BBIpaXaTh

dopMynaMu 3aBHCMOCTH MEXIY BETHIHHAMU

Ymenne orepupoBaTh TTOHSTHSIMHU: MOCJIEIOBATEIBHOCTE,
apudmMeTHdeckas M TEOMeTpHUdeckas — TIPOTPECCHH;  YMEHUE
HCIIONB30BATh CBOWCTBA TIOCTENOBaTENbHOCTEN, (GOPMYIBI CYyMMBI 1
OOIIero [ieHa TPW pelleHWH 3aJad, B TOM 4HCIIE 3a/1a4 U3 ApYTHX

y4eBHBIX TTPEIMETOB W PEANBHON KU3HU

YMmeHue pelaTh 3aAaqdu pa3HBIX THIIOB (B TOM 4YHCJIC Ha IPOLCHTHI,
JOMW ¥ YacTH, IBUXKCHHC, pa60Ty, OEHYy TOBapoB H CTOMMOCTDB
TIOKYTIOK ¥ YCIIYT, HaJIOTH, 3a4a49u U3 obmacTu YTIpaBJICHUS THYHBIMH H
ceMeHHBIMHU (DHHHHCB.MI/I); YMEHUC COCTaBJIATH BBIpaXEHUSI,
YpaBHCHUA, HEepaBEHCTBA H CHUCTEMBI II0 YCIOBHIO 3alayy,
HUCCIIENOBATh MOJIYUYEHHOE PEIICHUC 1 OILICHUBATH HpaBZ[OHOJ]O(SHOCTB

TIOJIY4YEHHBIX pe3ynbpTaToB

VMeH¥e ONepUpOBaTh MOHATHAMY: (QUIypa, TOUKa, OTPE3OK, MpaMad,
JTyd, TOMaHasi, yroll, MHOTOYTOIBHHK, TPEYTONBHIK, paBHOOEIPEHHBIN
U pPaBHOCTOPOHHMHI TPEYTOJIbHUKH, IIPSMOYTOIBHBIM TPEYTOIBHUK,

MeauaHa, 6HCC6KTpI/ICa M BBICOTA TPEYTOJIBHHKA, qETBIpéXYTOHBHHK,




napanienorpaMM, pomO, TPAMOYTONbHWK, —KBAIpaT, —Tpamelus;
OKPY’KHOCTb, KPYT, KacaTelbHast; 3HAKOMCTBO ¢ NMPOCTPAHCTBEHHBIMHY
durypamu; yMEHHC pellaTh 3a4add, B TOM HUCIC U3 TIOBCETHEBHOM
JKH3HM, HA HAXOXIEHWE TEOMETPHUYECKHX BEIWYMH C MPUMEHCHHEM

M3yUEHHBIX CBOMCTB QUIyp U (HaKIOoB

10

VMeHUE ONEPUPOBATh TOHATHAMU: PABEHCTBO (UIYp, PAaBEHCTBO
TPEeyroIbHUKOB, [apaIeNbHOCTh W IMEPHECHAMKYIAPHOCTE MPAMBIX,
Yron MekAy [pPSIMBIMH, [EPICHIUKYIAP, HAKIOHHAL, MPOCKIHA,
noxobue Quryp, mogoOHbIE TPEYrONbHUKH, CUMMETPHS OTHOCHTCILHO
TOUKH W TPSMOi; yMEHWEe Pacro3HaBaTh PAaBEHCTBO, CUMMCTPUIO H
nogo6ue GUryp, napaaienbHOCTh W MEPICHANKYIIAPHOCT MPSIMBIX B

OKpYIKaroIlleM MHpe

11

VMeHHEe OIEpMpOBAaTh IOHATHAMH: JUIMHA, PacCTOAHHE, Yrol
(BenMuMHA yTJIa, CHHYC U KOCHHYC YIja TPEYTONbHUKA), IUIOMIAb;
YMCHHUC OLCHUBATH PA3MCPbl MPCAMCTOB I 0OBEKTOB B OKPYXKALOLICM
MHpe, YMeHWE TPUMEHATh (QOPMYNBl TIEPUMETPa U TIIOMAIH
MHOTOYTOJNBHUKOB, JUTMHBEI OKPYXHOCTH W TIIOWAIN Kpyra, obrvema
IPSAMOYTONBHOTO TapaIeNenurena; yMeHne MPUMEHATE TPU3HAKH
pABEHCTBA TPEYTONBHUKOB, TEOPEMY O CyMME YTIIOB TPEyTONbHHKA,
Teopemy  ITndaropa, TPUTOHOMETPHUYECKUE — COOTHOWICHWS 1A

BBIUWCIJICHUA OJIWH, paccm;mm“&, TIomanet

12

VMenne W300paxkarh TIOCKME (UTYpHl W HX KOMOWHAILINH,
TPOCTPaHCTBEHHEIE (QUTYPBI OT PYKH, € TIOMOTIBIO qepTEKHBIX
HHCTPYMGT—TTOB u BHEKT}‘)OHHBTX CpEICTB T10 TEKCTOBOMY U

CUMBOJIBHOMY OINHCaHHIO

13

VMeHne OTICPpUPOBATDH TMOHATHUAMHU! NpAMOYTOIIBEHAA CHUCTEMA
KOOpAWHAT, KOOpOWHATHI TOYKH, BEKTOD, cymMmMma BEKTOPOB,
IIPOU3BEACHUE BEKTOPA Ha YHCIO0, CKASIPHOE IIPOU3BEACHHUC BEKTOPOB,
YMEHHE HCIIOJIb30BATh BEKTOPBI M KOOPAWHATHI JJIA OpeEacTaBICHU
JaHHBIX W PpEUICHUA 3allad, B TOM YHCIE H3 IOPYIUx y‘IC6HI>IX

TIPEIMETOB U PeanbHOM KU3HN

14

YMenue OIIEpUpPOBATH TIOHATHUAMMU! CTOJIOMKOBBIE U KPYTOBBIC
JuarpaMMel, Ta6ﬂl/II_IBI, cpenHee apI/I(bMeTI/I‘-I€CKOC, MeIuaHa,
HanOomnbIllee ¥ HAWMEHbIIEe 3HAUSHUs, pazMax HHUCIIOBOTO Ha6opa;

YMEHUE U3BJICKATD, UHTCPHPETUPOBATH u Hp606paBOBBIBaTL




nHGbOpMaLKIo, TPEICTaBIEHHYI0 B Tabiuuax M Ha [uarpamMmmax,
OTpPaKAIOIIYIO CBOIMCTBA M XaPaKTEPUCTHKH PEANBbHBIX MPOLECCOB H
ABICHMHA; yMEHHE PACIO3HaBaTb M3MCHYMBEIC BEIMYMHBEl B

OKPYIKaIoIlleM MUPE

VMeHHE ONepUpoBaTh MOHATHAMHU: CIydadHbIH ONBIT (CIIydalHBIH
SKCIIEPUMEHT), OJICMCHTapHOE COOBITHE  (JICMCHTAaPHBIN UCXOM)
CITydallHOTO OIBITa, CIydalHOe COOBITHE, BEPOATHOCTDH COOBITHS;
yMEHHE HAXOMWTH BEPOSTHOCTH CHy4aifHBIX COOBITHH B ONBITAX C
PABHOBO3MOYKHBIME SJICMEHTAPHBIMK COOBITHAMY; YMEHHE DEIIaTh
3amayy METOIOM OpraHW30BaHHOTO Tepedopa U ¢ HCIONB30BAHMEM
npaBuiia YMHOXKCHHUS; YMEHWE OLCHWBATB BEPOATHOCTH PCAlbHBIX
cOOBITHII U SBJIEHUM, ITOHUMATh POJIb MPAKTHYECKH HOCTOBEPHBIX H
MaJlOBEPOSTHBIX COOBITHH B OKpYXarolWleM MHPE W B IKHU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAaKOMCTBO C

3aKOHOM OOJIIBIIIHX YUCEN U €T0 POJIBIO B MAaCCOBEBIX SIBJICHNUAX

16

VMeHHe BBHIOMpaTh MOAXOAAIMIMKA H3YyYEHHBIH METOX U PEICHHUS
3aa9¥, TPUBOINTH TPUMEPEl MATEMATHHYECKMX 3aKOHOMEPHOCTEH B
TIPUPOJIE W KU3HH, PAcIo3HaBaTh MPOABICHUE 3aKOHOB MaTEMATHKH B
TICKYCCTBE, OIMCHIBATD  OTHENBHBIE  BBINAIOUIMECT — PE3YIIBTATHI,
MOJTYdEHHBIE B XOJC PAa3BUTHS MATEMATHKN KaK HayKW, NPHUBOINTH
TIPHUMEpBI MaTeMaTHYECKHX OTKPHITHH M WX aBTOPOB B OTEYECTBEHHOM

1 BCEMUPHON UCTOPHH




NEPEYEHDL SJEMEHTOB COAEPKAHNSA, ITPOBEPAEMBIX HA OI
MO MATEMATHKE

Kon

IposepsiemMblii 2JIeMeHT ColePKAHNSA

Yricma U BEIUMCITEHUS

1.1 HaTypanbHbie u tensie gucna. [IpusHaku JeNUMOCTH LENBIX UCEN
13 OGLIKHOBEHHBIE M JeCATHUHbIE  APOOW,  TIPOIEHTHI,  OECKOHEYHbBIC
' [IEpUOAUHYUCCKUE IPOOH
o Pammonanpuble  umcna.  ApudMeTHUecKHe oTepanuu ¢ pauHoHaTbHLIMH
' qUCIaMU
i JleiticTBUTENBHBIE YHcHa. ApH(pMETHYECKHE ONepalnn ¢ JIeHiCTBUTEIIbHBIMU
' TUCTaMHU
- TIpu6miKEHHBIE BBIYMCIEHNS, MNpaBuia OKPYTIEHHS, NPUKKIKa W OLEHKA
5
“ pe3ybTaTa BEIUUCIEHUH
2 Anrebpanyeckue BEIpaKeHUST
2] ByKBeHHBIE BEIPaKEHUS (BBIPAKCHUS C TTepEeMEHHBIMHU)
o Crenensp ¢ menbiM TokasateneM. CTelneHb ¢ palMOHATIBHBIM ITOKa3aTEICM.
= CBoiicTBa CTENEHN
2.3 MHoOTrOo4JIEHbI
2.4 Anrebpanueckas Jpoob
5 ApupMeTUIECKHH KOpPEHb HaTypaJibHON CTETIEHH. HeticTBus c
. apHDMETHYECKHME KOPHAMH HATyPalbHOH CTENCHH
3 VpaBHEHUS U HEPABEHCTBA
. [enble W ApOBHO-pAIVOHANBHBIE ypaBHEHWS. CHCTEMBI W COBOKYITHOCTH
. ypaBHEHUN
[enble W ApoOHO-parmoHambHble HepaBeHceTBa. CHCTEMBI 1 COBOKYITHOCTH
3.2 '
HEPaBEHCTB
502 Permenne TEKCTOBLIX 337121
4 YucaoBbIe TOCIEA0BATEILHOCTH
4.1 TToce0BaTeLHOCTH, CTIOCO6HI 3aIaHis TOCTEN0BATEIBHOCTEH




ApupmeTndeckas W TeoMeTpuueckas Tmporpeccud. Dopmyna  CIOKHBIX

4.2
TIPOLIEHTOB
5 Dynxunu
@yuknms, crmocobsr  3amanus  Gyskmun.  Ipaduwk  dyskumm.  OBmacTs
OTIpCICTCHNA 1 MHOZKECTBO 3HadcHH Qynkunu. Hymu Qyskunm. [TpoMeKy TRy
5 1. 3HAKOTIOCTOSHCTBA. 1IPOMEXYTKM MOHOTOHHOCTH QYHKUMM. MakCHMyMbl H
MUHEMYMbI (QyHEKIMH. Haubosbiiee ¥ HAaMMEHbLICE 3HAYCHHC QYHKLIMH Ha
TIPOMEXKYTKE
6 KoopauHaTHI Ha IPSIMOM U IIIIOCKOCTH
6.1 KoopaunaTHas nmpsamas
6.2 JlexapTOBBI KOOPAWHATEI Ha TIIIOCKOCTH
7 I'eomerpus
7.1 TeomeTpudeckue GUrypHl U UX CBOKCTBA
1 TpeyronsHUK
i MHOTOYTOIBHUKH
7.4 OKpYKHOCTB U KpyT
1.5 W3mepeHne TeoMeTPUIECKUX BETHINH
7.6 BexToph! Ha TIOCKOCTH
8 BeposTHOCTE U CTATHCTHKA
8.1 OmnucatenbHas CTaTUCTUKA
8.2 BeposatroCTE
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padmt




YYEBHO-METOOQUYECKOE OBECIMEYEHUE
OBPA30BATEJIbHOIO NPOLECCA

OBA3ATEIbHbIE YYEBHbLIE MATEPUAINDBI AITA YHYEHUKA
MaTtemaTtuka. FleomeTpus. 7-9 knaccbl. 5a3oBblit ypoBeHb. YUYebHUK
(AtanacsaH J1.C., ByTtysos B.®., Kagomues C.b. 1 ap.)
METOOWUYECKUE MATEPUATNDbI ONA YYUTENA

MaTemaTuka. FeomeTpus. 7-9 Knacchl. ba3oBbli ypoBeHb. Y4ebHuK

(AtaHacsH J1.C., ByTysos B.®., Kagomues C.b. 1 ap.)

LIUDPOBBLIE OEPA30BATEINbHBLIE PECYPCbhI U PECYPCbI CETU
UHTEPHET



