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HOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OIMH W3 OCHOBHBIX pa3/cliOB  IIKOJBbHOMN
MaTEeMaTUKHU, UMEIOUIUI CBOEH LIENbI0 00ECNEeYUTh N3YyYEHUE CBOMCTB U
pa3MepoB (GUryp, UX OTHOIICHUN U B3aUMHOE PACIIONIOKEHUE, OITHUPACTCS
Ha JIOTMYECKYI0, [JOKAa3aTeJIbHYI0 JMHHIO. [leHHOCTs wu3yueHus
reOMETPUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs 3aKJIIOUAETCS B
TOM, YTO  OOydYarouuics  Y4YUTCAd  NPOBOJAUTH  JIOKa3aTelIbHbIC
pacCy X ICHUsA, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHMS, JIOKA3bIBATh
VUCTUHHBIE YTBEPKIEHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM,
IIPOBOAMUTDL PACCYKIECHUS «OT IPOTUBHOIO», OTIMYATh CBOMCTBA OT
NPU3HAKOB, (POpMYIIMpOBaTH OOpaTHBIE YTBEPXKICHUS.

BTopo#l 1enpr0 U3ydeHus: TEOMETPHUM SIBIISIETCS UCIOJIB30BAHUE €€
KaK MHCTPYMEHTa TMpPU PEIICHUM KaK MAaTeMaTUYECKUX, TaK U
IIPAKTUYECKUX  3aJad, BCTPEHAIOIIMXCA B  PEAIbHOM  JKU3HU.
OOyuaromuiics JODKEH HAyYUTbCA ONPEACTUTh TE€OMETPHUECKYIO
burypy, omucarh CIOBaMH JaHHBIM YEpTEX WIM PUCYHOK, HAUTH
oAb 3€MEJIbHOIO YYacTKa, pacCUuTarb HEOOXOJIUMYIO JJIUHY
ONTOBOJOKOHHOIO Kabens wuiu TpeOyeMble pa3Mmepbl Trapaxa Jyis
aBTOMOOWJII. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JIMHUS B
n3ydyeHnu reomerpuu. [Ipy pemeHny 3amad mpakTUYECKOro Xapakrepa
OOy4YaroIIMIiCsl YYUTCA CTPOUTh MATEMAaTHMUYECKHUE MOJIENU pPEabHbIX
KU3HEHHBIX CUTyalud, TPOBOAUTH BBIUYHUCICHHS W  OLECHHUBATH
aJICKBAaTHOCTB ITOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BaxHO DOAYEPKUBATH CBSA3M TEOMETPUM C JPYTHUMH
y4eOHBIMU TNpeAMETaMHU, MOTHUBHUPOBATH HCIIOJIB30BATh OINpPEACICHUS
reOMETPUYECKUX (GUTYp M TMOHATUM, JEMOHCTPUPOBATH NPUMEHEHHE
NOJYYEHHBIX YMEHUU B (PU3MKE M TEXHUKE. DTU CBSI3M HamboJee SpKo
BUIHBI B TeMax «Bektope», «TpUrOHOMETPUYECKHUE COOTHOLICHUS,
«Meton xoopauHat» u «Teopema [Tudaropay.

VYuebnbiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIONIUE OCHOBHBIC
pasnensl coaepxkaHusi: «l'eomeTpuueckue QUIypbl U UX CBOWCTBAY,
«3MepeHne reoMETpUYECKUX BEJIMYHMHY», «JlekapTOBBI KOOPAMHATHI HA
IIOCKOCTH», «BekTopby, «/[BmxeHus miockoctn», «IIpeobGpasoBanus
no100us».

Ha uzyuenue yuebHoro kypca «I'eomerpusp» orBoautcs 204 yaca: B
7 xnmacce — 68 yacoB (2 yaca B HeJeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPKXAHUE OBYUYEHUA
7 KJIACC

HauanpHble noHsTuss reomerpuu. Touka, npsiMasi, OTPE30K, JIyd.
Yron. Buasl yrinos. BepTukanbHble 1 CMEXHbIE YIIibl. bruccekTpuca yria.
Jlomanass, MHOroyrosbHuk. [lapamnenbHOCTP M NEPNEHIUKYJIAPHOCTH
MPSMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TMOCTPOEHHSI C TIOMOILUBIO ILMUPKYJA M JIMHEWKH.
Tpeyronbuuk. Boicora, Meanana, buccekTpuca, X CBOWCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUMN TPEyroibHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOrO TpeyroiabHuKa. [Ipu3Haku
PABEHCTBA TPEYTOJIBLHUKOB.

CBoiiCTBa M NPU3HAKK MApaJUIENbHBIX NOpsMbIX. CymMma yrIJoB
TPEYTOJbHUKA. BHEIIHUE YTIIIbl TPEYTOJIbHUKA.

[IpsiMmoyronbHBIN TPEYTOJIbHUK. CBOMCTBO M€ aHbI
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K TUnoTenyse. IIlpusnaku
PAaBEHCTBA  NPSIMOYIOJIBHBIX  TPEYTOJIBHUKOB. [IpAmMOyTrOnabHBIN
TPEYroJIbHUK C yriioM B 30°.

HepaBencTBa B TeOMETpHM:  HEPABEHCTBO  TPEYrOJIbHUKA,
HEPABEHCTBO O JJIMHE JIOMAaHOM, TeopemMa O OOJblIeM YIiie U OOJbIIei
CTOPOHE TPEYTOJbHUKA. [IeprneHInKyIIsp U HaKIOHHAS.

I'eomeTpuueckoe mecTo TOYeK. buccekrpuca yrima M cepeavuHHBIN
NEPNEHIUKYJIAP K OTPE3KY KaK FTEOMETPUUECKHUE MECTA TOUEK.

OKpy»XHOCTbh U KpyrI, XOpAa U JHAMETP, UX CBOWCTBA. B3anmHoe
pPacCIOJIOKEHUE OKPYKHOCTH W mnpsiMou. KacarenbHas u cekymas K
OKpy»)HOCTH. OKpY>KHOCTb, BIIMCAHHAsA B yroJl. BrincanHas u onvcaHHast

OKPYHOCTH TPEYTOJIbHUKA.
8 KVIACC

YerplpéxyronpHuku. [lapamnenorpaMm, ero npu3HaKku U CBOWCTBA.
YacTHbie cayyau mapaiienorpaMMoB (MPSMOYTOJbHUK, POMO, KBajpar),
UX MPU3HAKH U CBOWCTBA. Tpamenus, paBHOOOKas Tpameuus, e€ CBOICTBa
U npusHaky. [IpsaMoyronbHas Tpanenus.



Meron ynsoennss menmanbl. LleHtpanbHas cummerpus. Teopema
Qarneca u Teopema 0 NPOIOPLUOHAIBHBIX OTPE3KAX.

CpenHue nuHHM TpeyrojbHMKa u Tpaneuumu. LleHTp Macc
TPEYTOJIbHHUKA.

[lonobue TpeyroabHUKOB, Kodpdumuent moxodbus. Ilpusnaku
nonobus TpeyrodbHUKOB. llpuMeHnenue momoOus TMpH  peUICHUH
IIPAKTUYECKUX 3a/a4.

CpoiicTBa 1uIomaae reoMmerpuueckux ¢uryp. Dopmynsl as
IUIOHIaAX TPEYrojbHUKA, TMapajiesorpamMmma, poMOa U Tpamneuuu.
OTHo1IeHHe TI0MaAeH MoT00HBIX GUTYP.

Boluncienre 1uioniazieil TpeyrojbHUKOB M MHOI'OYTOJIBHUKOB Ha
KJIeT4aTon Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu
pPELIEHNHN NMPAKTUYECKHX 3a1a4.

CuHyC, KOCHHYC, TAaHIE€HC OCTPOrO YIJIa MPSMOYTOJIBHOIO
TPEyTOJIbHHUKA. OcHoBHOE TPUTOHOMETPHUUECKOE TOXIECTBO.
Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

BrnucaHHble M LEHTpaJbHBIE YIJIbl, YrOJd MEXKIy KacaTelbHOW M
XOpA0#. YTIbl MEXAY XOpAAaMU U CEKYIIMMH. BrincaHHble U ONMCaHHbBIE
YEeTBIPEXYTOJbHUKU. B3anMHOE pacrnojoXeHHe JBYX OKPYKHOCTEH.
Kacanue okpy:xHocTel. O0mme KacaTelnbHbIE K IBYM OKPYKHOCTSIM.

9 KITACC

Cunyc, kocuHyc, TaHreHc yriaoB or 0 pgo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYyIIbI MpUBEICHUS.

Pemenne tpeyronbHuKoOB. Teopema KOCMHYCOB M TEOPEMA CUHYCOB.
Pemenne npakTudeckux 3aj1a4 ¢ UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U
TEOPEMBbI CUHYCOB.

[IpeoOpazoBanue nmogodus. [TomoOue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 Tmpou3BeACHUH OTPE3KOB XOpA, TEOPEMBI O
MIPOM3BENICHUU OTPE3KOB CEKYIINX, TEOpPEMa O KBaApaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAIPABICHHBIE BEKTOPBI,
IPOTUBOIIOJIOAKHO HAIPaBJIECHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalui HaJl BeKTopaMmu. PasznojkeHre BeKTopa 1o
JIBYM HEKOJUIMHEapHBbIM BekTopam. Koopaunatel BekTopa. CkayspHOE
IPOU3BEJICHUE BEKTOPOB, IPUMEHEHHE JUIsl HAXOKIEHUS IJIMH U YTJIOB.



JlekapTOBBl KOOpPJAMHATBHI HAa IUIOCKOCTH. YPABHEHMs MPSMOU M
OKPY’KHOCTH B KOOpPJMHATAX, IEPECECYEHUE OKPYKHOCTEM M HPSIMBIX.
MeTon KOOpAMHAT U €ro NIPUMEHEHHE.

IIpaBuiabHBIE MHOTOYTONIBHUKHU. J[nuHaA OkpykHOCTH. ['panycHas u
paguaHHas Mepa yIJia, BBIYMCIEHHE JUIMH Iyr OKpyKHOcTeu. Ilnmomans
KpyTa, CEKTOpa, CETMEHTA.

JIBIDKEHHA  TUIOCKOCTM M BHYTPEHHHE CHUMMETpHUH  (Uryp
(anemeHTapHsble npencrasieHus). [lapamiensHelii nepenoc. [1oBopor.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «TEOMETPUSI» HA  YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO Kypca
«"eoMeTpus XapaKkTepU3yrTCA:

1) naTrpuoTHYEeCKOE BOCIMTAHME:

NPOSIBJIEHUEM HMHTEPECAa K MPOLIIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHUXEHUSM POCCUNCKHUX
MAaTEMATHKOB U POCCUUCKOW MAaTEMAaTUYECKOM MIKOJIbI, K UCTIOJIb30BAaHUIO
ATUX JIOCTHXKEHUI B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W
peanu3aluu €ro Ipas, MPEJCTABICHUEM O MaTEMaTUYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUSI  PA3IUYHBIX  CTPYKTYp, SBJICHUN, MPOIEAYp
IPaKJIaHCKOTO 00I1IecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXX/IEHHIO 3TUYECKHX MpOoO0JeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKH, OCO3HAHHWEM BaKHOCTH MOPAIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW HAa aKTMBHOE YYaCTHE B PELICHUU NMPAKTHUYECKUX 3a7a4
MaTEeMaTU4YECKON HAIIPaBJICHHOCTH, OCO3HaHHEM BAKHOCTH
MaTeMaTUYeCKOro oOpa30BaHMsI HAa NPOTSHKEHUUM BCEH JKU3HU A
ycnemHoW  mpodeCCHOHAIBHOW  JEATEIBHOCTH M pPa3BUTHEM
HEOOXOJIMMBbIX ~YMEHHMM, OCO3HAHHBIM BBIOOPOM U  IOCTPOCHUEM
UHAUBUIYAIbHON TpPAaeKTOpUM OOpa3OBaHUS M >KU3HEHHBIX ILJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CIOCOOHOCTHIO K AMOIIMOHATLHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, pPEUIeHUH, pacCy>KJIEeHUN, YMEHHUIO
BUJIETb MATEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTaIMEN B JESITEIHLHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS HYEJIOBEKa,
OpUPObI U 00IIeCTBa, IOHUMAHUEM MaTEMaTUYECKON HayKH Kak chepsl
YEJIOBEYECKON AEATEIbHOCTH, ATANlOB €€ Pa3BUTUS M 3HAYUMOCTH JJIs



pa3BUTHA  LMBWIM3ALMM, OBJIAJCHUEM  SI3bIKOM MAaTEMaTUKUM W
MAaTeMaTUYECKOW  KyJbTypOM KaKk CpPEACTBOM IIO3HAHMS  MMPA,
OBJIaJICHUEM IPOCTEHIIMMU HaBbIKaMHU UCCIIEI0BATEIBCKON
NESATENBHOCTH;

6) ¢usnueckoe BocnMTAHHE, (OPMHUPOBAHHE KYJIbTYPbI
310POBbS X SMOIMOHAJIBHOI0 0JIArOMOJIY M

TOTOBHOCTBIO TIPUMEHATH MATEMAaTUYECKUE 3HAHUS B MHTEpEcax
CBOETO 3/10pPOBbsI, BEJICHUS 3J0POBOr0 00pa3a KU3HHU (310pOBOE MTUTAHUE,
cOaJaHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, peryisipHas (uznyecKas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peIIEKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TaKOTO e MpaBa APyroro 4eJoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

OpUEHTalMEll Ha IIPUMEHEHUWE MATeMaTU4YEeCKUX 3HAHUM Ui
pelieHuss 3ajad B 00JACTM COXPAHHOCTH OKPYXKAIOIIEH  Cpejbl,
IJJAHUPOBAHMS MOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEICTBUHN HJIS
OKpy)Xarolled  Ccpelbl,  OCO3HAaHMEM  IJIOOAJBbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) aganTranus K M3MEHAKINMMCH YCJIOBMAM COLMAJIBHOH H
MPUPOIHON CPeabl:

FOTOBHOCTBIO K JIEUCTBUSM B YCJIOBUAX HEONPEACIEHHOCTH,
IIOBBILIEHNIO YPOBHS CBOE€M KOMIIETEHTHOCTH YEpe3 IPaKTHYECKYIO
NEATENBHOCTh, B TOM YHCIE YMEHUE YYHUTBCS Yy JPYTHX JIOAEH,
nprodpeTaTb B COBMECTHOH JAEATEIBbHOCTH HOBBIE 3HAHMSI, HAaBBIKU U
KOMIIETEHLIUH U3 OIIBITA IPYTHX;

HEOOXOJUMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHHUI, B TOM YHCIIE
(GopMyJIMpOBaTh UJIEU, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B
TOM YHUCJIE PAaHEE HEU3BECTHBIX, OCO3HABaTh ACPHUIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJITAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHUIO, BOCIIPUHUMATD
CTPECCOBYIO  CHUTyallMI0  KakK  BbI30B, TpeOyIOLUMH  KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHMSI U IEHCTBUS, (OPMYJINPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTeJbHBIC YHUBEPCAIbHBIEC YUeOHbIE 1eiiCTBUS

Ba3oBble JJoruuyeckue aelicTBUA:



BBISIBIISIT U XapaKTEpHU30BaTh CYILIECTBEHHbIE MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATUN, OTHOIICHHN MEXAY MHOHSTHIMM,
(opMyJIIpPOBATH OIPENEIECHHS TIOHATUM, YCTaHABIUBATh CYILECTBEHHBIN
NpU3HAK KiIaccu(UKalMK, OCHOBAaHUS A OOOOUIEHMS U CPaBHEHMS,
KpUTEPUH MPOBOAUMOrO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpPOBaTH M  MPeoOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE U OTpHUIATEeNbHbIC, €IUHUYHBIC, YaCTHbIE M 0O0uIue,
YCIIOBHBIE;

BBISIBJIATH ~ MATEMAaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeursi B (DakTax, NaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNI;

JeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAETYyKTUBHBIX U
MHIYKTUBHBIX YMO3AK/IFOUYEHNUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
pa3dupaTh 10Ka3aTelbCTBA MATEMAaTHUECKUX YTBEPKIACHHUM (TpsSMbIE U
OT  NIPOTHUBHOIO), IIPOBOJUTH CaMOCTOSTEJIbHO HECJIOKHBIE
JI0Ka3aTeNIbCTBA MaTEMaTUUECKUX (PaKTOB, BHICTPAUBATH apryMEHTALMIO,
IOPUBOAUTH IPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOHpaTh crnoco0 permieHust yd4eOHOW 3anayd (CpaBHUBATH HECKOJIBKO
BApHAHTOB pELICHMs, BbIOMpaTh HauOoJiee MOAXOAAIIUN C y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckue 1eMCTBUSA:

HCITI0JIB30BaTh BONPOCHI KaK MCCIEA0BATENbCKUII HHCTPYMEHT MO3HAHUS,
(bopMyIIMpOBaTh BOIMPOCH], (PUKCHUPYIOIIHE MNPOTHBOpEYre, MpodiemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE U JlaHHOE, (OpMHPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MTO3ULMIO, MHEHHUE;

IIPOBOJUTH MO CAMOCTOSITEABHO COCTABJICHHOMY IUIAHY HECIOKHBII
OKCIEPUMEHT,  HEOOJIbIIOE  HKCCIIEeOBaHME IO  YCTAHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTU4YecKOro OOBbEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITENILHO  (opMyaupoBaTh  OOOOLIEHMS UM BBIBOABI IO
pe3ysbTaTaM MPOBEIEHHOTO HAOJIOEHUS, HCCIEIOBAaHUS, OILCHUBAThH
JOCTOBEPHOCTb MOJYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 00OOIICHMIA;
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIJBUIATH
IPEIIOIO0KEHUS O €r0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmaumeii:



BBISIBIIAITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIUU, TaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3aa4H,

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH
UHGOPMALIMIO PA3IMYHbIX BUAOB U (POPM IIpE/ICTaBIICHNUS;

BBIOWpATh (GopMy TpeACTaBiIeHUS HWH(DOpPMAIMM W WILIIOCTPUPOBATH
peliaeMble 3alaydl CXeMaMH, JuarpaMMaMi, HMHON Tpapukoil u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTH MH(MOpPMAIMU O KPUTEPUAM, MPEAJIOKEHHBIM
y4uTesaeM Wik copMyIMPOBAHHBIM CAMOCTOSTEIBHO.
KoMmyHuKkaTHBHbBIE YHHBeEpPCcaJbHbIE YueOHbIE TelCTBUA:
BOCIIPUHUMATh W  (OPMYJIUPOBATh CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIETSIMU OOIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B Xoi€ OOCYXIEHHUS 3a/JaBaTb BONPOCHI MO CYIIECTBY O0OCYXIaeMoii
TE€MbI, MPOOJIEMbI, pEIIaeMOM 3a/JauM, BHICKA3bIBATh WJICH, HAIICJICHHBIC
Ha TOUCK pELIEHUS, COMOCTABISATh CBOM CYXKIEHUS C CYXKICHUAMHU
JIPYrUX YYaCTHUKOB JMajora, OOHApy»KWBaTh pa3jiM4yhe€ U CXOJCTBO
NO3UIMH, B KOPPEKTHOH ¢dopme (OopMyIHpOBaTh Pa3HOIIIACHS, CBOU
BO3PAKECHUS;

NpEACTABIATh  PE3yJbTaThl  pEIIEHUs  3aJayd,  SKCIEPUMEHTA,
UCCJICIOBAHUs,  MPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3a]1a4 MPE3EHTAIIMN U OCOOCHHOCTEN ayIUTOPHH;
MOHMMAaTh W  MUCHOJIb30BaTh  MPEUMYILIECTBA  KOMAHIHONW  H
WHIUBUIYyAIbHOW pabOThl TPH PEIICHWH YYEOHBIX MaTEMaTHYECKHUX
3azay;

OPUHUMATH 1IEJIb COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLIUIO
COBMECTHOW pa0OThI, pacmpeaensaTb BHUIAbI padOT, JIOrOBapUBATHCS,
oOCy)XIaTh TIPOIECC ©  pe3yJbTaT paboThl, 0000IaTh MHEHUS
HECKOJBbKUX JIFOACH;

y4acTBOBaTh B TPyHmoBbIX (opMax paboTel (0OCyXaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IUTYpPMbl WU JPYTHUE), BBIIOJHITH CBOIO YacThb
paboThl W KOOPAMHHUPOBATH CBOM JCWCTBUS C JPYTMUMH YIE€HAMU
KOMaHbl, OLEHUBATh KA4e€CTBO CBOEro BKJAJa B OOMIMI MPOIYKT MO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHUSI.

PerynsiTuBHbIE YHMBepPcaJbHbIe YueOHbIe 1eliCTBHSA



Camoopranusanus:
CaMOCTOATEJILHO COCTAaBJIATh ILJIAH, AJITOPUTM PEIICHHS 3aAa4d (WM €ro
4acTh), BIOMPATh CHOCOO PEIICHUS C YUYETOM HMMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBAThH
BapHAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH MHTEJJIEKT:
BJIQJIETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3ynbTaTa peluieHus MaTeEMaTUYECKOM 3a/1auH;
NPEeIBUIECTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEHICHUU
3aJlayd, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENHCTB, HAWJEHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YyJIbTATA JACATEIBHOCTU MOCTABICHHON LEIH
U YCIIOBUSAM, OOBSICHATD MPUYUHBI TIOCTUKEHUS UM HEJOCTHXKEHUS LENH,
HAXOJUTh OLIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K xoHiry oOyuenus B 7 Kjaacce oOOyYarOUIMICS MOIYYUT
CIIEAYIOIIUE TPEAMETHBIE PE3YIbTATHI:

Pacro3naBaTh M3y4deHHBIE T€OMETpUYECKHE (UTYPHI, OMPEACIISThH
WX B3aMMHOE pACIIONIOKEHUE, H300pakaTh TeOMETpHYecKue (urypsl,
BBIIIOJIHATh YEPTEKHU [0 YCIOBUIO 3anadd. M3MepsATh JHUHEHHBIE U
YIJIOBBIE BEJIMUMHBL. Peliath 3aauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB H
BEJINYUH YTJIOB.

Jlenatb TpyOyIO OIIEHKY JTMHEHHBIX W YTJIIOBBIX BEJIWYUH MPEIMETOB
B pCAIbHOW J>KW3HHW, pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznmyarh
pa3Mephbl 3TUX OOBEKTOB 110 MOPSIKY BETUUUHBI.

CTpouTh 4epTEXKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonmp30BaThCA MpU3HAKAMHU paBEHCTBA TPEYTOJIbHUKOB,
WCITIOJIB30BaTh NMPU3HAKKA W CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJHLHUKOB
[IpY PELICHUU 3a/1a4.

[IpoBOAMTE  JOTMYECKME  PACCYXKACHUS C  HCHOJb30BAHHEM
TEOMETPUUECKUX TEOPEM.

[Tonmp30BaThCA MPU3HAKAMU paBEHCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB, CBOWCTBOM MEJMAHbI, NPOBECAEHHOM K THUIIOTCHY3€
MPSAMOYTOJIBHOTO TPEYTOJbHUKA, B PELICHUU T€OMETPUYECKUX 3aa4.

OrnpenensaTe napaJuieaIbHOCTh MPSMBIX C TOMOILBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HuUMHU cekymas. Onpeaenarb NapaieIbHOCTh MPSIMBIX C



MIOMOIIBK) PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM IPSAMOUM 10 TOYEK
IPYroy IpsIMOM.

Pemiats 3aaun Ha KileTyaTol Oymare.

[IpoBOIUTh BBIYKMCIEHUS M HAXOAUTb YHUCIOBbIE W OYKBEHHBIE
3HAQ4YEHUS YIVIOB B F€OMETPUYECKHUX 3aa4ax C MCIOJIb30BAHUEM CYMMBI
YIJIOB  TPEYyTOJBHUKOB W  MHOTOYIOJIbBHMKOB, CBOWCTB  YIJIOB,
00pa30BaHHBIX MPH MEPECCUCHUHN JBYX MapauIeIbHBIX MPAMBIX CEKYIIEH.
Pemats npaktryeckue 3a1aud Ha HAXOXKIAEHUE YIIIOB.

Bianerp MOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh
OIpEAENATh OUCCEKTPUCY YIila U CEPEANHHBIN NEPIIEHIUKYIIAP K OTPE3KY
KAaK F€OMETPUUYECKUE MECTA TOYEK.

@OopMyIMpPOBATh ONPEAEICHUS] OKPYXHOCTH M Kpyra, XOpIbl H
IMaMEeTpa OKPYKHOCTH, IIOJIb30BAThCSI MX CBOWCTBAaMHU. YMETh
IPUMEHSTH 3TH CBOMCTBA MPU PEILICHUU 3a]1a4.

Bianers noHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
ymMeTb HaxonuTh €€ ueHTtp. [lomb3oBatbes QakTtamMu O TOM, UTO
OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCs B OAHOW TOYKE, U O
TOM, 4YTO CEPEAUHHBIE MNEPNEHAUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA
NIEPECEKAIOTCS B OTHOM TOYKE.

Biagerp moHATHEM KacaTeJbHOW K OKPYXXHOCTH, IIOJIb30BATHCS
TEOPEMOM O  IEPHECHAMKYJSIPHOCTM  KacaTellbHOM W paauyca,
IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThCAd MPOCTEUIIMMH T€OMETPUYECKUMU HEPABEHCTBAMM,
ITIOHMMATh UX MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE IOCTPOECHUS C IOMOLIBIO
UUPKYJIS U TUHEUKH.

K xoHiry oOyuenus B 8 Kkjacce oOydYaronIMiicss MOIYYUT
CIIEAYIOIIUE IPEAMETHBIE PE3YIIbTATHI:

Pacnio3sHaBaTh OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI,
N0JIb30BATHCS UX CBOMCTBAMMU IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKH IIEPECEUCHHS] MEAUAH TPEYTOJIbHUKA
(1leHTpa mMacc) B pelieHry 3aa4.

Biagers moHATHMEM CpEeIHEW JIMHUM TPEYTrOJbHHMKA W TpAICLUH,
IIPUMEHATh MX CBOMCTBA IIPU PELICHUHM TE€OMETPUYECKHMX 3aaad.
[Tonb30Batbesa Teopemont Dasieca U TEOPEMOU O MNPOMOPLUHOHAIBHBIX
OTpEe3Kax, MPUMEHSTh UX JJI PEIICHUS MIPAKTUYECKUX 3a/1a4.

[IpumeHsATh TpU3HAKKM NOA00MSI TPEYTOJIBHUKOB B PEHICHUU
r€OMETPUYECKUX 3a/ad.



[Tonb30oBatbest Teopemoit [ludaropa ans perieHuss reoMeTpUIECKUX
U [pakThuueckux 3agad. CTpouTh MaTeMaTUYECKyl0 MOJEIb B
NPAKTUYECKUX 3a/adax, CaMOCTOATEIIBHO JENaTh YEepTEX U HAXOAUTH
COOTBETCTBYIOIINE JUIVHBI.

Biagers NOHATHSMM CHMHYCA, KOCHHYCAa M TaHI€HCA OCTPOro yrIja
IPSIMOYTOJIBHOTO TpeyroibHUKa. [101ap30BaThCsl 3TUMHU NOHATHSAMU JUIS
pELICHUS IPAKTUYECKUX 3aad.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIa/b TPEYroJIbHUKA U
IUIOIIAM MHOTOYIOJbHBIX (uryp (HOab3ysch, Ta€ HEo0X0auMo,
KAJIBKYJATOpOM). IIpUMEHSTH IONMy4YEHHbIE YMEHHS B HPAKTUYECKUX
3aa4ax.

Brmagetp DNOHATHSAMM — BIMCAaHHOTO M LEHTPAJIBHOIO  YIJa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJaX, YIVIAX MEXKIY XOpAaMH
(cekylmuMH) M yrie Mexay KacaTeJbHOM W XOpAOW MNpu pelIeHUU
Tr€OMETPUYECKUX 3a/ad.

Bnanete NOHATHEM ONHUCAHHOIO YETBIPEXYTOJIbHUKA, MPUMEHSThH
CBOMCTBA ONMCAHHOI'O YETHIPEXYTONIbHUKA ITPU PEILECHNN 33/1a4.

IIpuMeHATP TONyYEHHBIC 3HAHUSA Ha IPAKTUKE — CTPOUTH
MaTEMaTUYECKAE MOJCIH I 33Jad PEAIbHOM XU3HM WU IPOBOAUTH
COOTBETCTBYIOIIME  BBIUMCICHHUS C MPUMEHEHHEM TMonodus u
TPUTOHOMETPUH (TIOJIB3YSCH, III€ HEOOXOAUMO, KAJIbKYJISITOPOM).

K koHmy oOyueHus B 9 kiacce oOyyaromuiics MOIYYUT
CJIEIYIOIME IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIIMH OCTPBIX YTJIOB, HAXOAWUTH C
UX TOMOIUBIO PA3JIMYHBIE 3JIEMEHTHI MNPSAMOYTOJIBHOTO TPEYrOJIbHUKA
(«perieHue MPSAMOYIOJBHBIX TPEYTOJbHUKOBY»). Haxoauts (¢ momoisko
KaJIbKYJIATOPA) AJIUHBI U YIJIBI 1151 HETAOIMYHBIX 3HAYEHUH.

[lonp30Batbess  ¢GopMysiaMd  TPUBEIEHUS M OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JUJISI HAXOXKJEHUS COOTHOLUEHUI
MEXY TPUTOHOMETPUYECKUMU BEITMYUHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXKICHMS
pa3IMUYHBIX D3JEMEHTOB TPEYTOJbHUKA (PELIEHUE TPEyTrOJIbHUKOBY),
MIPUMEHSATH UX MPU PELIEHUH T€OMETPUYECKHX 3a]1ay.

Bnaners nouatusMu npeoOpa3zoBaHUs MOA00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO0OHBIX Quryp. Ilomp3oBaThCsi cBoOMcTBaMU 1O100UA
IPOU3BOJIbHBIX (DUTYp, YMETb BBIYMCIATH JIJIMHBI M HAaXOAUTh YIJbl Y
nogo0HbIX ¢uryp. I[IpumeHsaTs cBoilicTBa NOJOOMS B IMPaKTUYECKUX



3aJa4ax. YMeTh NPUBOJIUTH MPUMEPHI MOJAOOHBIX (DUTYP B OKPYXKAIOIIEM
MHUpE.

Ilonb30BaTbCAd TEOpeMamMu O IPOU3BEICHHHM OTPE3KOB XOpH, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaAPaTE KaCaTEIbHOM.

Ilonp30BaTbCAd BEKTOpaMH, IIOHMMAaTb WX TE€OMETPUYECKUU U
bu3nyecKuil CMBICT, NPUMEHATh HMX B PEHICHUH TE€OMETPUYECKHX U
¢buznyeckux 3anad. [IpuMeHsTh CKaIsipHOE MPOU3BEACHUE BEKTOPOB IS
HaXOXICHUSA JJIMH U yTJIOB.

ITonp30BaThCA METOAOM KOOPAMHAT Ha IUIOCKOCTH, NIPUMEHATH €r0
B PEIICHUH F'€OMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Brnagete MNOHATHSMM NPAaBUJIBHOIO MHOIOYTOJIBHHMKA, JIJIMHBI
OKPY>KHOCTH, JUIMHBI AYT'M OKPY>KHOCTH U PaJUaHHON MEpHI yIJIa, YMETh
BBIUMCIIATh IUIOIIAAb Kpyra M ero 4dacrted. IIpuMeHATh NOixydeHHBbIE
YMEHUS B IPAKTUYECKUX 3a/1a4dax.

Haxoguth ocu (MIM LEHTPHI) CHUMMETPUU (QUTYp, TPUMEHSTH
JBUKEHUS IJIOCKOCTH B MPOCTEMIINX CITyYasix.

IIpuMeHATh TOJMyYECHHBIC 3HAHUSA Ha IPAKTUKE — CTPOUTH
MaTEMaTUYECKAE MOJCIH Ui 331ad PEAIbHOM XU3HM WU INPOBOAMTH
COOTBETCTBYIOILIME  BBIUMCIEHHA C [NPUMEHEHHEM [oxo0us u
TPUTOHOMETPUUYECKUX  (GYHKIUH  (MONb3ysich, TA€  HEOOXOAUMO,
KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uugposBbie)
Ne n/m NporpamMmsl Bcero KOHT%OM’H Hpalc;nqeac o0pa3oBaTe/bHbIE
ble padoThI ue padoThI pecype
|| e s g | Buniorosa LOK
) p https://m.edsoo.ru/7f415e2e
F€OMETPUYECKUX BETUYUH
bu6mmoreka [JOK
22 1
2 Tpeyrombiuxn https://m.edsoo.ru/7f415e2e
3 [TapannenbHble NpsiMble, CyMMa yTJIOB 14 1 bubnuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Okpy>kHOCTh U KpyT. ['eomeTpruueckue 14 1 bu6nuoreka [IOK
MMOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bu6mmoreka [JOK
4 1
5 Iosropenne, obobmenne sHanwuit https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo 4acoB DJIEKTPOHHBbIE
Ne HanMeHoBaHMe pa3ie/ioB U TeM K n (uudpossbie)
n/n NporpamMMmsl Bcero OHT%OM’H palc;nqemc o0pa3oBaTe/ibHbIE
ble padoThI ue padoThI pecype
. bu6mmorexa [JOK
12 1
1 HeTHIpEXyTONbHHKH https://m.edsoo.ru/7f417¢18
T )
2 HegfleanoiﬂaJeIi?{E; eoOTpeeh;[za(;( 0100HBIE 15 1 bubmiorexa [JOK
poTiopIt P » TIOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
3| tpeyrommmon wamoreyromsmmx fur 14 i BuGmorerca LIOK
pey Y M https://m.edsoo.ru/7f417¢e18
[Tnomanu nomoO6HBIX huUryp
4 Teopema [Iudaropa u Hayana 10 1 bubnuoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTriibl B OKpYKHOCTH. Bricanuelie u
5 ONMCAHHBIEC YETHIPEXYTOJIbHUKHU. 13 1 bubnmoreka [JOK
Kacarenbnblie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417¢18
OKPY>KHOCTEHN
. bu6nmorexa [JOK
4 1
6 ToTopenue, 0bobmenne snanuii https://m.edsoo.ru/7f417¢e18
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME




9 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne w/n NPOrpamMmbl Bcero KOHTpﬁom’H Hpax;nqecx o0pa3oBaTejbHbIE
ble padoThI ue padoThI pecypel
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnunoreka IIOK
CHMHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c¢c
) [Ipeo6pa3zoBanue nonodbus. Metpuueckue 10 1 bubmmoreka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
12 1
3 Bexropsl https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATEI HA IUIOCKOCTH 9 1 buGmorexa LIOK
P P https://m.edsoo.ru/7f41al2¢c
;| S oo g | o LOK
Py HII> KpyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue mioniaaeit
butmmoreka [{OK
6
6 JIBIKCHUS IIOCKOCTH https://m.edsoo.ru/7f41al2¢
7 [ToBTOpEeHME, 0600IIEHNE, 7 ) butmmoreka [JOK
CUCTEMaTHU3alMs 3HAHUU https://m.edsoo.ru/7f41al12c
OBILIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecTBo yacos Jara DJIeKTPOHHbIE
Ne i/m| Tema ypoka Kontpons,|  Ilpaxriie H3y4eH unpposrre
) Bceero HEIE CKHe st oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcnl
. bubnunoreka IIOK
1 [Ipocreiinme reoMeTpuuecKue 0ObEKTHI 1 1
https://m.edsoo.ru/8866b724
bubmunoreka IIOK
2 MHOroyroiasHUK, JOMaHas 1 1
https://m.edsoo.ru/8866cbba
bubmmoreka [JOK
3 CMexXHbIE U BEPTUKAIIbHBIC YIJIbI 1 1
https://m.edso00.ru/8866¢5¢0
bubnuorexa [HOK
4 CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1 Gummoteka O
https://m.edso00.1ru/8866c7be
5 CMexXHbIE U BEPTUKAIIbHBIC YIJIbI 1
6 CMexXHbIE U BEPTUKAIbHBIC YIJIbI 1
7 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexXHbIE U BEPTUKAIIbHBIC YIJIbI 1
H3mepenue JIMHEWHBIX U YIJIOBBIX
9 BEJINYUH, BBIUNCICHUE OTPE3KOB U 1
YIJIOB
W3mepenue JIMHEWHBIX U YIJIOBBIX
bubnuorexa [HJOK
10 BEJINYUH, BBIUUCIICHUE OTPE3KOB U 1 Ommoteka IO
—— https://m.edsoo.ru/8866c3ea
W3mepenue JIMHEWHBIX U YIJIOBBIX
11 BEJINYUH, BBIUUCIICHUE OTPE3KOB U 1
YTJIOB




W3mepenue JIMHEWHBIX U YIJIOBBIX

12 BEJINYHH, BEIYUCIIEHUE OTPE3KOB U
YTJIOB
13 [Tepumetp u momane Guryp,
COCTAaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB
14 [lepumerp u miomans Guryp,
COCTAaBJICHHBIX M3 NPAMOYTOJIEHUKOB
[TonATHE O PaBHBIX TPEYTOJIbHUKAX U
15 nepBHquepnpeﬂCTari;Im 0 paBHBIX bubmorexa LIOK
(burypax https://m.edsoo.ru/8866ce80
16 Tpu npu3HaKa paBeHCTBA bubmmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA bubnunoreka IIOK
TPEYTOJbHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npu3HaKa paBeHCTBA bubmmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB
20 Tpu nmpusHaka paBeHCTBa
TPEYTroJIbHUKOB
71 Tpu npusHaka paBeHCTBA bubmunoreka IIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Tpu3Haky paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB
3 [Ipu3Haky paBeHCTBa NPAMOYIOJIBHBIX
TPEYrOJIbHUKOB
Croit
BOHCTBO ME/IMaHEI IPAMOYTOIBHOTO BuGmiorexa LIOK
24 TPEYTOJIbHUKA, IIPOBEIEHHON K

TUIOTEHY3€

https://m.edsoo.ru/8866e9%¢ec




CBoiCTBO MeIMaHBbI IPSIMOYTOJIBHOTIO

25 TPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€
26 PaBHOOEIpEHHBIE I PABHOCTOPOHHHE bubmmoreka [JOK
TPEYTrOJIbHUKU https://m.edsoo.ru/8866d6fa
27 IIpu3Haku u cBOMCTBA bubnunoreka IIOK
PaBHOOEAPEHHOTO TPEYTOJIBHUKA https://m.edsoo.ru/8866d880
73 [Ipu3Haku u cBOICTBA bubmmoreka [JOK
paBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/8866d880
29 IIpu3Haku u cBOMCTBA bubnunoreka IIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasencrBa B reomeTpun
31 HepaBeHcTBa B reomeTpuun bubmorexa TTOK
p P https://m.edsoo.ru/8866e3a2
32 HepaBeHnctBa B reomeTpuu
33 HepasencrBa B reometpun
34 [IpAMOYTOJIbHBIN TPEYTOIBHUK C YTIIOM bu6muoteka [IOK
B 30° https://m.edsoo.ru/8866eb22
[IpsAMOYTOIBHBINM TPEYTOIBHUK C YTIIOM
35 o
B 30
36 KonTtponbsHas pabota 1mo Teme bu6muoreka [IOK
"TpeyroabHuKH" https://m.edsoo.ru/8866ecbc
37 [TapannenpHbIe NpsMBIE, UX CBOWCTBA buGmuorexa LIOK
p P ’ https://m.edsoo.ru/8866ef64
38 [Tateiit noctynar EBkinuaa
Haxpect nexamue, COOTBETCTBEHHbBIE U Bu6motexa LIOK
39 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE

IIPU [IEPECEUYCHUH NTapaAJUICIbHBIX

https://m.edsoo.ru/8866f086




IPSIMBIX CEKYIIEH

40

Haxpect nexariye, COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIC
IpU IIEpECEUCHUH NapajIeIbHbIX
IPSIMBIX CEKYIIEH

41

Haxpect nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE
IIpH [IEPECEUECHUH IapaIeIbHbIX
MPSIMBIX CEKYIIEeH

42

Haxpecr nexariye, COOTBETCTBEHHbIE U
OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIC
IpU IIEpECEeUCHUH apajlIeNIbHbIX
IPSIMBIX CEKYIIEH

43

Haxpect nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE
IIpH [EPECEUECHUH ITapalIeIbHbIX
MPSIMBIX CEKYIIEeH

bubnmuoreka [JOK
https://m.edsoo.ru/88661f3b0

44

[Ipu3Hak napaanenbHOCTH MPSMBIX
yepes paBEHCTBO PACCTOSHUI OT TOUEK
OJTHOM MPSIMOM O BTOPOU MPSAMOI

45

[Ipu3Hak napaanenbHOCTH MPSMBIX
yepes paBEHCTBO PACCTOSHUI OT TOUEK
OJTHOM MPSIMOM IO BTOPOU MPSAMOM

46

CyMmMa yIJIoB TpeyroJibHUKa

butmmoreka [JOK
https://m.edso0.ru/88661630

47

CymMa yriioB TpeyroyibHHUKa

butmmoreka [JOK
https://m.edsoo.ru/886618ba

48

BHeurnue yriel TpeyrojibHUKa

bubnuoreka [JOK
https://m.edsoo.ru/8866faSe

49

Bremnue yribl TpeyrojbHHUKa




KonrtponsHast pabora o teme

bubnmuoreka [JOK

>0 HapaHHeHBHB,I,e TPAMbIC, CyMMa YTJIoB https://m.edsoo.ru/8866fe6e
TpEyroJbHUKa
51 OKpy»XHOCTb, XOPJbI U TUAMETP, UX bubmmoreka [JOK
CBOICTBA https://m.edso0.ru/88670800
52 KacarenbHast K OKpY’KHOCTH bubmorexa LIOK
Py https://m.edsoo.ru/88670e%a
53 OKpy»XHOCTb, BOMCaHHAs B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B yToOJl
55 [Tonsitue o 'MT, npumeHeHue B bu6muoreka [IOK
3a7auax https://m.edsoo.ru/8867013¢
56 [Tonstue o I'MT, npumenenue B bubmmoreka [JOK
3ajayax https://m.edso00.ru/88670508
buccexrpuca u cepe1MHHBIN
57 MEPIECHIUKYJISP KaK TEOMETPUYECKHE
MECTa TOUEK
58 OKpy>KHOCTb, OTUCAHHAS OKOJIO bu6muoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/88670a62
59 OKpyY>KHOCTb, OTIMCAHHAS OKOJIO
TPEYroJIbHUKA
60 OKpyXHOCTb, BOUCAaHHAs B bu6muoreka [IOK
TPEYTOJIBHUK https://m.edsoo.ru/8867103¢
61 OKpy>KHOCTb, BIUCAHHAs B
TPEYTOJIbHUK
62 [Ipocreiimne 3a1aun Ha MOCTPOEHUE bubmorexa LIOK
P 8 P https://m.edsoo.ru/88671188
63 [Ipocreitmune 3a1a4u Ha MOCTPOEHUE buGmorexa LIOK
https://m.edsoo.ru/886712d2
64 KonTponbHas pabota mo Teme bubmmoreka [JOK




"OKpy’XKHOCTb U KpyT. I'eomeTpudeckue

https://m.edsoo.ru/88671462

nocTpoeHus"
65 | oonomm nomsni n meronon typea 7 |1 Bumorexa LIOK
/OB KYP https://m.eds00.ru/886715b6
KJ1acca
bubnmuoreka [JOK
1
66 HroroBast kKoHTpoJIbHAsS paboTa hitps://m.cdsoo.ru/886716ec
[ToBTOpeHUe u 06001IIeHNE 3HAHUI
67 OCHOBHBIX IIOHATHI U METOJIOB Kypca 7 1
KJ1acca
[ToBTOpeHUe u 06001IIeHNE 3HAHUI
68 OCHOBHBIX HOHSATHI U METOOOB Kypca 7 1 Bubmorexa HOK
JIOB KYP https://m.eds00.ru/886719bc
KJ1acca
OBHIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




8 KVIACC

KoanuecTBo 4acos 1 DJIeKTPOHHbBIE
ara
Ne Tema ypoka Komrpon| Tpaxtmae | ooyey nugposeIe
n/n Bceero HbIE cKHe st oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcnl
1 [Tapannenorpamm, ero Npu3Haku U 1 bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ro nNpu3Haku U | bu6muoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3Haku U 1 bubmmoreka [JOK
CBOMCTBA https://m.edso0.ru/88671cal
q
, | e e | B 10K
b Y S p ’ Apart), https://m.edsoo.ru/88671dea
NPU3HAKU U CBOKCTBA
q
;| e o mpnen | B 10K
pAMOY X, pOMO, KBajpat), https://m.eds00.ru/88671£20
MPU3HAKU U CBOKCTBA
o | e o penen | B 10K
pAMOY X, pOMOD, KBajpat), https://m.eds00.ru/8867209¢
MPU3HAKU U CBOKCTBA
bubnmuoreka [JOK
1
4 Tpaneums https://m.eds00.ru/88672358
8 PaBHOOOKAs 1 IPSAMOYTOJILHAS TPAIIEINH 1 brbnnorexa [IOK
p y Tpamen https://m.edsoo.ru/8867252¢
9 PaBHOOOKAs 1 IPAMOYTOJILHAS TPAIIEINH 1 bubnnorexa [IOK
b y Tpatielt https://m.eds00.ru/88672858
10 Meron ynBoeHus MeAaHbI 1 bubnnorexa [IOK

https://m.edsoo.ru/88672b14




bubnuoreka [JOK

1 HenrpaibHas cuMMETpH3 https://m.eds00.ru/88672b14

12 KonTponbsHas pabora 1o Teme bubmuoreka [IOK
"UeThIpEXyTrOJbHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubmmoreka [JOK
NPONOPLUHMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsisi TMHUS TPEYTOJIbHUKA bubmmorexa [TOK
https://m.edso00.1ru/88672e0c

15 CpenHsisi TMHUS TPEYTOJIbHUKA bubmmorexa [JOK
e pey https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpenHss TUHUSA bubmmorexa [JOK
’ https://m.eds00.1ru/88672358

17 Tpanenus, e€ cpenHss TUHUSA bubmorexa TIOK
’ https://m.edsoo.ru/88673064

18 [TponopiioHanbHBIE OTPE3KHU bubmmorexa TOK
https://m.eds00.ru/88673794

19 [IponoprimonanbHbIE OTPE3KH bubmorexa [JOK
https://m.edsoo.ru/88673794

20 IlenTp Macc B TpeyroyibHUKE bubmorexa TIOK
https://m.edsoo.ru/886738fc

butmmoreka [JOK
21 IlonoGHbIe TpeyroMbHUKH https://m.edsoo.ru/88673a78

22 Tpu npusHaka nogo0ust TpeyroJIbHUKOB bubmorexa [IOK
prp A pey https://m.edsoo.ru/88673bae

23 Tpu npuzHaka mogoous TpeyroJbHUKOB bubmorexa [JOK
https://m.edso00.ru/88673d52

24 Tpu npu3Haka mogoous TpeyroJbHUKOB bubmorexa TIOK
https://m.eds00.1u/8867400¢

25 Tpu npu3zHaKa mog00us TPEYTrOJIHPHIUKOB




[Tpumenenne nogo0us P peIICHUH

26
MPaKTUYECKUX 3aJ1a4y
27 KonrponsHas padora no teme "I[lonoOHsie bubnunoreka IIOK
TPEYTOJbHUKH" https://m.edsoo.ru/8867445a
73 CaoiicTBa mIonaie reoMeTpUIECKUX bubmmoreka [JOK
buryp https://m.edsoo.ru/8867451fe
29 DopMyIbl [UIs IUIOIIAAHA TPEYTOJIbHUKA, bubmunoreka IIOK
apaJuIeIorpaMma https://m.edso0o.ru/88674860
30 @opMyIIbl IS IUIOIIAIA TPEYTOJIbHUKA, bubmmoreka [JOK
rapajiiejiorpamMmma https://m.edsoo.ru/88674a22
31 DopMyIbl UIs IUIOIIAAHA TPEYTOJIbHUKA, bubmunoreka IIOK
apaJuIeIorpaMma https://m.edsoo.ru/88674a22
37 @opMyIIbl IS IUTOIIAIA TPEYTOJIbHUKA, bubmmoreka [JOK
rapajiieyiorpamMmma https://m.eds00.ru/88675288
33 DopMyIbl [UIs IUIOIIAAHA TPEYTOJIbHUKA, bubmunoreka IIOK
apaJuIeIorpaMma https://m.edsoo.ru/8867542¢c
34 Brruucnenue miomanei ciaoxHbIX Gur bubmmorexa [TOK
mat yp https://m.edsoo.ru/88674¢78
N bubnuorexa [JOK
33 [Tnomau puryp na werdaroii Gymare https://m.edsoo.ru/8867473¢
36 [Tnomaau nomoOHBIX GUTyp
37 [Tnomaau noxoOHBIX puryp
38 3ajauu ¢ IPAKTUYECKUM COAECPKAHNEM bubmorexa TTOK
a P sep https://m.eds00.1ru/88675558
39 3ajauu ¢ IPaKTUYECKUM COAECPKAHNEM bubmorexa LIOK
a P Aep https://m.edsoo.ru/88675684
40 Pemienne 3aga4 ¢ mMoMoIIpI0 METOAA bubnuoreka [JOK
BCIIOMOTaTEJIbHOW IIOMAAN https://m.eds00.ru/88674f90
41 KonTponbnas padora o teme "Ilnomanp" butmmoreka [IOK




https://m.edso00.ru/8867579¢

. bubnuoreka [JOK
42 Teopema [Tudaropa u e€ npumeHeHne https://m.edsoo.ru/88675918
N bubmuotexa [JOK
43 Teopema [Tudaropa u e€ npumeHeHme hitps://m.cdsoo.ru/88675918
N bubmuotexa [JOK
44 Teopema ITudaropa u e€ npumeHenue https://m.cdsoo.ru/88675abe
45 Teopema [Iudaropa u e€ npumeHeHue
46 Teopema [Iudaropa u e€ npumeHenue
OmnpeneneHre TPUTOHOMETPUYECKUX
HKLIHANA OCTPOTO yriia NpsSMOYTOJIbHOTO
47 (bye rI(l)anmg) I/I}II“OHOMIZT I/IEIIGCKI/IC buGmuorexa LIOK
they - P p https://m.eds00.ru/88675d32
COOTHOIIEHUS B MPSIMOYTOJIEHOM
TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUUECKOE bu6muoreka [IOK
TOXIECTBO https://m.edsoo.ru/88675{44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
51 Konrponsnas padora no Teme "Teopema bubmmoreka [IOK
IMudaropa u Hauasia TpuroHoMeTpuu" https://m.edsoo.ru/8a1407e8
BrnucaHHbie U LIGHTpaJIbHBIE YTJIbI, YTOJ bu6muoreka [IOK
52 - .
MEXIY KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8a1415b2
Bnucanubie v IeHTpaIbHBIE YIJIbI, YTOJI bubmmoreka [JOK
53 < .
MEXIY KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a141940
BrnucaHHble U LIGHTpaJIbHBIE YTJIbI, YTOJ bu6muoreka [IOK
54 - .
MEXAY KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8al141b34
55 VYIubl MeXAy XOpAaMU U CEKyILIUMU




56

VYIubl MeXAy XOpAaMU U CEKyLIUMU

Brmcannple 1 onmmcaHHBIE

57 YeTBIPEXYTOJIBLHUKH, UX IIPU3HAKU U bubnnorexa [IOK
N pexy ’ P https://m.edsoo.ru/8a140186
CBOICTBA
Brumcanusie 1 onrcaHHbIE
58 YETBIPEXYIOJIbHUKH, UX IIPU3HAKA U bubnnorexa [IOK
N pexy ’ P https://m.edsoo.ru/8al416d4
CBOICTBA
Brmcanusie 1 onmrcaHHbIE
59 YETBIPEXYIOJIbHUKH, UX IIPU3HAKA U bubnnorexa [IOK
N pexy ’ P https://m.edsoo.ru/8al416d4
CBOICTBA
[IpuMeHeHre CBOMCTB BIMCAHHBIX U
60 OINHMCAHHBIX YETHIPEXYTOJBbHUKOB IIPU
peNIeHUN TEOMETPUICCKUX 3a7a4
[IpuMeHeHre CBOMCTB BIUCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH
pEeNIeHUN TEOMETPUICCKUX 3a7a4
62 B3auMHoOe pacnonoxeHue 1ByxX bubmmoreka [JOK
OKPYKHOCTEH, 00IIIMe KacaTeIbHbBIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHocTel Bubmorexa HOK
Py https://m.edsoo.ru/8al410a8
KonTpoinsHas padora mo teme "YTIibl B
64 OK )iHOCTI/I ]gnncaHHHe U OIHCAHHBIE Bubmiorexa LJOK
Py ) " https://m.edsoo.ru/8al141c88
YETBIPEXYTOJIbHUKHU
IToBTOpPEHUE OCHOBHEIX ITOHITHU U
65 MGTO,Z[(I))B KypcoB 7 U 8 KJIacCOB Bubmiorexa LJOK
YP N ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUN
IToBTOpPEHUE OCHOBHEIX ITOHSITHU U
p butmmoreka [{OK
66 METO/IOB KYpCOB 7 U 8 KIIacCOB,

0000111eHNE 3HAHUN

https://m.edsoo.ru/8al4lefe




bubnuoreka [JOK

1
67 HroroBast KoHTpoNbHAs paboTa hitps://m.edsoo.ru/8a142368
ITo 7|
BTOPCHHE OCHOBHBIX TTOHIATHH U BuGmorexa LIOK
68 METOJIOB KypcoB 7 M 8 KIIaCCOB, 1

000011eHUE 3HAHUN

https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




9 KUIIACC

KosauuecTBo 4acoB Jlata JIEKTPOHHBIE
Ne Tema ypoka Konrpoas| IIpakruue —— uudpoBbIe
n/n Beero HbIE cKHe st o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 OnpeneneHne TPUrOHOMETPUYECKUX 1 bubnmoreka [JOK
¢byukuuit yrios ot 0° go 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIBI IPUBEIEHUSL 1
3 T 1 bubmuoreka [JOK
cOpeMa KoeHHyeoB https://m.edsoo.ru/8al4336¢
4 Teopema KOCHHYCOB 1
5 T 1 bubmuoreka [JOK
copema Kocurycos https://m.edsoo.ru/8al42d5e
6 T 1 bubmuoreka [JOK
copeMa SHHyCor https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
Teopema cuHycoB 1
9 Haxosxienue 1yiH CTOPOH U BEJIMYUH 1 Bbu6mmoreka [JOK
YIJIOB TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
10 P 1 bubmuoreka [JOK
CILICHHC TheyTOIbHIKOS https://m.edsoo.ru/8al42ac0
11 P 1 bubnuorexa [IOK
CIHICHHC TheyTOIBHHKOE https://m.edsoo.ru/8al42ac0
12 P 1 bubmnorexa IIOK
CIHICHHE TheyTOIBIHKOE https://m.edsoo.ru/8al42ac0
13 PelieHne TpeyroibHUKOB 1 bubmiorexa LOK

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




[IpakTHueckoe NpUMEHEHNE TEOPEM

bu6mmoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTUueckoe NMpUMEHEHUE TEOPEM
CHUHYCOB M KOCHHYCOB

16 KonTponbhas pabota no teme "Pemienue bubnmoreka [JOK
TPEYrOJIbHUKOB" https://m.edsoo.ru/8a14392a

bu6mmoreka [JOK

17 [TonsiTue o mpeodpa3oBaHUU TIOI00MS hitps:/m.edsoo.rw/8al 43ab0

18 CoOTBETCTBEHHBIE PIIEMEHTHI MTOAOOHBIX bubnmoreka [JOK
buryp https://m.edsoo.ru/8al43de4

19 CoOTBETCTBEHHBIE ATEMEHTHI MOAOOHBIX
duryp
Teopema o npou3BeACHUN OTPE3KOB XOP/I,

TEOpeMa O MPOU3BEJCHUH OTPE3KOB bu6nuoreka [JOK

20
CEeKYyIINX, TeOpeMa O KBaJpare https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema o0 npou3BeAEHUHN OTPEZKOB XOPI,

71 Teopema O ITPOU3BEJICHUN OTPE3KOB bubnmoreka [JOK
CEKYILUX, TEOpEMA O KBaJpare https://m.edsoo.ru/8al441a4
KacaTeJbHOU
Teopema o0 npou3BeACHUHN OTPE3KOB XOP/I,

TEOpeMa O MPOU3BEJACHUH OTPE3KOB bu6nuoreka [JOK

22
CEeKYyIIUX, TeOpeMa O KBaJpare https://m.edsoo.ru/8al442da
KacaTeJIbHOU

23 [IpumeneHnue TeopeM B pelIeHUU bu6nuoreka [IOK
T€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143106

24 IIpuMmeHeHre TEOPEM B pELIEHUH bubnuorexa [IOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc

25 [IpumeneHue TeopeM B pelICHUU bu6nuoreka [JOK

rCOMCTPHUYCCKUX 3aa4

https://m.edsoo.ru/8a144578




KontponsHas padora o Teme

2% "ITIpeoOpa3oBanue mogoouUs. bu6nuorexa LIOK
Metpuueckre COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpy>kHOCTH"

Onpenenenne BeKTOpoB. PU3NUECKUI U bu6nunorexa LIOK

27 o
T€OMETPUUYECKHAN CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnmoreka [JOK

28
YMHO>XEHHE BEKTOpa Ha YHCJIO https://m.edsoo.ru/8al44a8c

29 CrnoxxeHue 1 BBIYUTAHHUE BEKTOPOB, bu6nuoreka [IOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52

30 CrnosxeHue 1 BBIYMUTaHHUE BEKTOPOB,

YMHOKEHHE BEKTOPA Ha YUCIIO

31 Pa3noxenue BekTopa 1o 1ByM
HEKOJUTMHEApHBIM BEKTOpaM

32 Koopaunatsr Bektopa bubmmorexa IIOK

pA P https://m.edsoo.ru/8al44fbe
CkansipHO€ IpOU3BE/IEHUE BEKTOPOB, €T0
33 Il I/IMCII)-ICHI/IepJ'ISI Haf:on( €HUs J'IpI/IH ’I/I bubmmorexa IIOK
p A g A https://m.edsoo.ru/8a14539¢
yTJI0B
CkansipHO€ IpOU3BE/IEHUE BEKTOPOB, €T0
34 Il I/IMCII)-ICHI/IepJ'ISI Haf:on( €HUs J'IpI/IH ’I/I bubmmorexa IIOK
p A g A https://m.edsoo.ru/8al4550e
yTJI0B

35 Penrtenue 3amau ¢ nOMOIIBI0O BEKTOPOB Bubnorexa LIOK

P https://m.edsoo.ru/8al44c3a

36 Pemenne 3a1au ¢ TOMOIIBI0 BEKTOPOB bubmorexa LIOK

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

37 [IpumMeHeHre BEKTOPOB Il peLIeHUs
3a7a4 GU3UKU

38 KonTtponbnas padota o teme "BekTopsr" bubmmoreka LIOK

https://m.edsoo.ru/8a145b08




I[eKapTOBBI KOOpAUHAThI TOYCK Ha

39
IJIOCKOCTH
. bu6mmoreka [JOK
40 YPaBHCHHE NIPAMOH https://m.edsoo.ru/8al45c48
41 YpaBHeHue NpsAMOi
42 YpaBHEHUE OKPYKHOCTHU bubmorexa HOK
P 24 https://m.edsoo.ru/8al4635a
43 KoopauHatsl Touek nepecedyeHust bu6nuoreka [JOK
OKPY>KHOCTH U TIPSIMOU https://m.edsoo.ru/8a146620
Meron KOOpAMHAT NPU PEILLICHUU
44 TEOMETPUYECKHX 3a]1a4, IIPAKTUYECKUX
3a/1a4
Meron KOOpAMHAT NPU PEILICHUU
45 reOMETPUUYECKUX 3a/1a4, IPAKTUYECKUX
3a/1a4
Meron KOOpAMHAT NPU PEILICHUU
46 reOMETPUUYECKUX 3a/1a4, IPAKTUYECKUX
3a/1a4
47 KonTponbhas pabota no teme bubnmoreka [JOK
"JlekapTOBbl KOOPJAMHATHI Ha IJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 IIpaBUIbHBIE MHOTOYTOJIBHUKH, bu6nuorexa LIOK
BBIYHMCIICHUE UX JJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6morekxa [IOK
49 Hucno 7. Jlimna okpyxHoCTH https://m.edsoo.ru/8al472c8
bu6mmorexa [IOK
50 Hucno m. Jimna OKpyKHOCTH https://m.edsoo.ru/8al4714c
51 JInuHa qyru OKpy>KHOCTH
52 Panuannas mepa yria bubmoreka LIOK

https://m.edsoo.ru/8al4714c




Bbu6mmoreka [JOK

>3 Ilnomazis kpyra, cexropa, cerventa https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekTopa, cerMeHTa Bubmrorexa IIOK
Ak KpyTa, pa, https://m.edsoo.ru/8a147750
55 IImomane kpyra, cekTopa, cerMeHTa Bubmzorexa LIOK
IHankb Kkpyra, pa, https://m.edsoo.ru/8a147750
56 ITousTHE O ABMXKEHUH IUIOCKOCTH Bubmiorexa LIOK
A https://m.edsoo.ru/8a147c82
57 ITapannensHBINA IEPEHOC, IOBOPOT Bubmorexa IIOK
P p ’ p https://m.edsoo.ru/8a147f16
58 ITapanaensHBIHA ITIEPEHOC, TTOBOPOT Bubmrorexa IIOK
P PEHOC, TIOBOP https://m.edso0o.ru/8al47f16
59 [TapautenpHbIN IEPEHOC, IOBOPOT
60 [TapannenpHblil IEpEHOC, TOBOPOT
61 [IpumeneHnue NBMKEHUN MPU PELICHUH bu6nuoreka [JOK
3a71a4 https://m.edsoo.ru/8a1480e2
KontponbHas pabora o remMmam
62 "IIpaBriIbHBIE MHOTOYTOJIBHUKH.
OKpYy>KHOCTb. JIBMKEHUS TIIOCKOCTH"
IT 600
63 C;C]?FTGC;E’;;I’;? (1)45103111:1511:111;116,1/13Me eHue Bubmiorexa LHOK
1l ) P https://m.edsoo.ru/8a148524
T€OMETPUUYECKHUX BeWYUH. TpeyroapHuKu
IT 600
64 C;C]?FTGC;E’;;I’;? (I)/IHOSIf;fII:II;Ieha aJLIeIIbHBIE Bubmiorexa LHOK
H - ap https://m.edsoo.ru/8a148650
Y TIEPTICHANKYJISIPHBIE TIPSIMBIC
[ToBTOpenwue, 0600IIEeHNE,
65 cucteMaTu3anus 3HaHu. OKPyKHOCTb U

Kpyr. ['eomMeTpudecKkure nocTpoeHus.
YTIIIBL B OKPYKHOCTHU




[ToBTOpenwue, 06001IIEeHNE,
66 cHCTeMaTHu3anus 3HaHuK. Brimcanneie u |
OITMCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB
bu6mmoreka [JOK
1
67 Hroroas koHTponLHas padota https:/m.edsoo.ru/8a148920
63 [ToBTOpenwue, 0600IIEeHNE, 1
CHCTEMAaTH3aIus 3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHON

IMPOI'PAMMBbI
7 KJIACC
Kon
npoBepsie IIpoBepsiemble NMpeIMeTHBIE Pe3yJILTATHI OCBOEHHUsI OCHOBHOI

MOT0
pe3yJabTa
TA

o0pa3oBaTe/ibHOI NMPOrpPaMMbI OCHOBHOI'0 00111er0
o0pa3oBaHus

6

I'eomeTpust

6.1

Pacnio3HaBaTh M3y4eHHBIE T€OMETPHUECKUE (PUTYPBI, ONPEACTISATH
UX B3aUMHOE pAaCIOJIOKEHHE, H300pakaTb TIeOMEeTpUYECKHe
(GuUrypsl, BBIOTHATH YEPTEKU MO YCIOBUIO 3amay. V3MepsTb
JVHEWHBIE U YIVIOBBIC BENUUYMHBL. PemaTs 3a1aun Ha BIYUCIICHUE

JAJIMH OTPE3KOB U BCIIMYHUH YTI'JIOB

6.2

Henate TrpyOyl0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH
NPEIMETOB B PEAIbHOM >KU3HH, Pa3MepOB MPHUPOJIHBIX 00BEKTOB.

Pazauuats pPa3sMEphI 3TUX 00BEKTOB 110 MOPAAKY BCIIMUMNHBL

6.3

CTpouTh 4epTex U K Fr€OMETPUUECKUM 3aa4am

6.4

[lonb30BaTbecs ~ NpU3HAKaMHM  paBEHCTBA  TPEYTOJIbHUKOB,
UCIIONb30BaTh  MPU3HAKM U CBOMCTBA  PaBHOOEAPEHHBIX

TPEYTOJIBHUKOB IIPU PELLIEHUN 3a1a4

6.5

IIpoBomuTh JIOTMYECKHE pACCYKIECHHS C  HCIOJIb30BAHUEM

TE€OMETPUUECKUX TEOPEM

6.6

[lonp30oBaTbCd  NpU3HAKaMU  PABEHCTBA  MPSAMOYTOJIBHBIX
TPEYTrOJbHUKOB, CBOMCTBOM  MEIHMaHbl, IPOBEAEHHOW K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO — TPEYTOJIbHMKA, B  PEIICHUH

TCOMCTPHUYCCKUX 3adaY

6.7

OHpe,Z[GJIHTB napauiC/ibHOCTL TIPSAMBIX C TIOMOLIBIO YIJIOB,

KOTOpele ~ oOpadyer ¢  HuMH  cekymas.  Ormnpenensith




NapaviCJIbHOCTh NPAMBIX C MMOMOIIBIO PAaBCHCTBA paCCTOHHI/Iﬁ oT

TOYEK OJHOM MPSMOU JI0 TOUEK APYTro MpsSMOi

6.8

Pematp 3a1auun Ha KiieT4aToi Oymare

6.9

[TpoBOOUTH BBIYMCIEHUS M HAaXOAMTh YHMCIOBbIE U OYyKBEHHBIE
3HAYEHMsI YIVIOB B N€OMETPHUUYECKHUX 3a/adax C HUCIIOIb30BAHUEM
CyMMBl YIJVIOB TPEyTrOJIbHUKOB M MHOIOYI'OJBHHUKOB, CBOMCTB
yIJI0B, OOpa30BaHHBIX INPHU IEPECEYCHUH JBYX MapajielbHBIX
IPSMBIX CEeKylel. Pemars npakTuiecKue 3a1a4yi Ha HaXOK/CHUE

yTJIOB

6.10

Brnagerp noOHATHEM TIe€OMETPUYECKOIO MECTa TOYEK. YMETh
OIpeIeNIATh OUCCEKTPUCY yIIa U CepelMHHBIN MEePIEeHIUKYISIpP K

OTPE3Ky KaK TeOMETPUIECKHAE MECTa TOYCK

6.11

DopMyIMpOBATH ONpPENEICHUs OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMeTpa OKPYKHOCTH, IOJIb30BATbCA KX CBOMCTBAMU. YMETh

NPUMEHATH 3TH CBOMCTBA IPU PEILICHUH 3a7a4

6.12

Brnanerp  moHATHEM ~ ONMCAHHOM  OKOJO  TPEYroJbHUKA
OKPYXHOCTH, yMETh HaXOAuTh €€ 1eHTp. [lomp3oBaThCcs GakTamu
0 TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA IMEPEeCceKaroTcsl B
OIHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC IMEPIECHIUKYJSAPHl K

CTOpPOHaM TPEYTOJILHUKA ITEPECEKAIOTCS B OAHOM TOUKE

6.13

Bnaners moHsATHEM KacaTeIbHOW K OKPYKHOCTH, IOJIb30BaThCS
TEOPEMOU O IEePIEHIUKYJISIPHOCTH KacaTelIbHOM M pajuyca,

HpOBeI[éHHOFO K TOYKEC KaCaHHsA

6.14

[Tonp30BaThCs MPOCTEUIIMMHI T€OMETPUUECKUMU HEPAaBEHCTBAMU,

IIOHUMATh UX HpaKTquCKI/Iﬁ CMBICJI

6.15

HpOBO,Z[I/ITI: OCHOBHBIC TCOMECTPUUYCCKUC IMMOCTPOCHUA C ITOMOIIBIO

UUPKYJIS U JIMHEHKU

8 KUIACC

Kon
npoBepsi
e€MOoro
pe3yJbTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpPaMMbI OCHOBHOI'0 00111er0
o0pa3oBaHus




Ta

I'eomeTpus

6.1

Pacno3naBarthb OCHOBHBIC BUBI quBIpéXYI‘OJILHI/IKOB, HX|
OJICMCHTBI, IIOJIB30BaThCAd HX CBOMCTBaAMH npu pCUICHUA

TCOMETPHUICCKUX 3aaa4d

6.2

HpI/IMeHHTB CBOMCTBA TOYKH NnepeccUCHrsd MCIUaH TPCYTOJIbHUKA

(eHTpa Macc) B pelIeHuH 3a1a4

6.3

Brnanets monsTHeM cpeaHel JMHUM TPEYrolbHUKA U Tpamleluu,
IIPUMEHATh UX CBOWCTBA IIPU PELICHUHM I€OMETPUYECKUX 3a]ad.
ITonw3oBatbes TEOPEMOU Qaneca U TEOpeMoOH 0
MMPOMOPLUHUOHAIIBHBIX OTPE3KaX, MNPHUMCHATH HUX I PCHICHUSA

MPAKTUYCCKUX 3ada4

6.4

[IpyuMeHATh TNpU3HAKU TMOAOOHMS TPEYroJbHUKOB B pEIICHUU

TCOMCTPHUYCCKUX 3adaY

6.5

[Tons3oBaThCs TeopeMOoi [Tudaropa JUISt peleHus
TCOMCTPHUICCKUX n MPAKTUYCCKUX 3aaa4. CTpOI/ITI:
MaTeMaTHYecKyl0  MojJeldb B  TMPAKTUYECKUX  3ajJayax,
CaMOCTOATCIIBHO ACJIATh qepT’éxc U HaXOAWUTb COOTBCTCTBYIOIIIHC

JUTNHEL

6.6

BraneTe NOHATHAMU CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA. ITonb30BaTbed TUMHU

IMOHATHUAMUA [JIs1 pCHICHUSA ITPAKTUYCCKUX 3aJlavd

6.7

Beraucisate (pa3muyHbIME CIIOCOOAMM) TIIOMIAb TPEYTOJIbHUKA 1
IUIOIIAAM MHOTOYTOJBHBIX (UTYp (TONB3YACH, I/Ieé HEOOXOIUMO,
KaIbKyJsITOpoM).  [IpuMeHSTP ~ TOJy4YeHHBIE  YMCHHS B

MPAKTUYCCKUX 3aaavdax

6.8

Bragerp NOHATHSAMM BIOMCAaHHOIO U LEHTPAJIbHOIO  yrija,
UCIIOJIb30BaTh TEOPEMBbI O BIMCAHHBIX YIVIAX, YIJaxX Mexay
XOpAaMH (CeKyLMMU) U YIJIe MEXy KacaTeJIbHOW M XOpAOW IpH

PEIICHNH I'€OMETPUYCCKHUX 3aJlavd

6.9

BJ'IaI[eTI) IIOHATHEM OIITMCAHHOI'O I‘ICTI)IpéX}/FO.]'II)HI/IKa, IIPUMCHATH

CBOMCTBA OIMMCAaHHOTO I-IeTpréX}’FOHbHI/IKa IpU pCUICHUU 3aaa4

6.10

IIpuMeHATH TMOIy4YEHHbIE 3HAHMS HaA IPAKTUKE — CTPOUTH




MaTeMaTH4YCCKUEC MOACIU [Jid 3aJad peaﬂLHOﬁ KU3HU U
NPOBOJUTHh COOTBETCTBYIOUIME BBIYHCICHHUS C TPUMCHEHUEM
nojo0usT W TPUTOHOMETpUU (TMOJB3YACh, TNE HEOOXO0IUMO,

KaJIbKYJIATOPOM )

9 KVIACC

Kon
npoBepsie
MOI'0
pe3yJibTa
Ta

IIpoBepsieMble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAUTH C
UX  IIOMOWIIBIO  pa3jIM4YHBIE  DJJIEMEHTBl  MPSIMOYTOJIBHOIO
TPEYrOJbHUKA («PELIEHUE MPSAMOYIOJIbHBIX TPEYTOJIBHUKOBY).
Haxoguts (C NOMOLIBIO KaJbKyJIATOpa) IJAMHBI M YIJIbl JJIs

HETAOIMYHBIX 3HAYECHUH

6.2

[lonb30BaTbecss  QopMyiaMu  TPHUBEACHHUS U OCHOBHBIM
TPUTOHOMETPHUUECKUM TOKJIECTBOM JUTSE HaXO0XKJICHUs

COOTHONIICHUM MCKAY TPUTOHOMCTPUYCCKUMHA BCIMYNHAMHA

6.3

Hcnonp30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS
pa3IMYHBIX JJIEMEHTOB TPEYroJbHUKA («pemieHne
TPEYrOJIbHUKOBY ), IPUMEHATh UX IPU PEIICHUU T'€OMETPUUYECKUX

3aJa4

6.4

Bnaners MOHATUSIMH npeoOpa3oBaHus noao0us,
COOTBETCTBEHHBIX AJIEMEHTOB MOA0OHBIX ¢uryp. Ilonb3oBaThes
CBOMCTBaMU MOAOOMUS MPOU3BOJIBHBIX (UTYP, YMETh BBIYHUCISATH
JUIMHBI ¥ HAaXOIWUTh YIibl y NoA00HBIX ¢uryp. Ilpumensats
CBOWCTBa MOJOOMS B MPAKTHUECKUX 33/Jadax. YMETb NPUBOIUTH

IIPUMEPBI MOTOOHBIX (UTYP B OKPYKAIOIIEM MHPE

6.5

Ilonw3oBaThCs TCOpCMaMu O IPOU3BCACHUHU OTPC3KOB XOpA, O

MPOU3BCACHUUN OTPE3KOB CCKYIIINX, O KBaApaTe KacaTellbHOMU




6.6

Ilonb30BaTbcs BEKTOpaMH, IOHUMATh HX T'E€OMETPUYECKHM U
¢u3nUecKuil CMBICI, MPUMEHATh X B PEIICHUN F€OMETPUUYECKUX
u ¢usuueckux 3anady. [IpUMEHATH CKalIsIpHOE MpPOU3BEICHUE

BCKTOPOB I HAXOXIACHUA JJIMH U YTJIOB

6.7

Ilonw3oBaThCs MCTOJOM KOOpPAWHAT HaA INNIOCKOCTH, IMPUMCHATH

€ro B pCIICHUH I'COMETPHUICCKUX U IMPAKTUYCCKHUX 3aJjaq

6.8

Bnagerp MOHSATUSMU TPABHILHOTO MHOTOYTONBHHUKA, JJTUHBI
OKPY>KHOCTH, JAJIUHBI IyTU OKPYKHOCTH M PalMaHHON MEpHI yria,
YMETh BBIUMCIATH IUIOHIAAb Kpyra W ero 4dactedl. [IpumeHsTH

MOJIYYCHHBIC YMCHHUA B MPAKTHYCCKUX 3aJavdax

6.9

Haxogute ocu wnmM LEHTpHl CUMMETpUU (Uryp, HPUMEHATH

JABUXKCHUA IIJTIOCKOCTHU B HpOCTefILLII/IX clrydasx

6.10

[IpuMeHSATh TOJYYCHHBIE 3HAHHWS HA TMPAKTHKE — CTPOUTH
MarTeMaTndeCKue MoaciIu JId 3a4ad peaﬂbHOﬁ KU3HU U
NpoOoBOAUTL COOTBCTCTBYIOIUC BBIYHUCICHHUA C TPUMCHCHUCM
mojao0usT M TPUTOHOMETPUYECKUX (PYyHKIUI (MONB3ysACh, TIE

HE00XOAMMO, KATBKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon

ITpoBepsieMbli 3J1EMEHT COACPKAHMS

I'eomerpus

6.1

Hauanbubie nonstusa reomerpun. Touka, mpsiMasi, OTPE30K, JIyd.
VYroun. Buael yrinos. BepTukanbHble U CMEKHBIE YIIIbl. bruccekTpucal
yria. Jlomanas, MHOI'OYT'OJIbHUK. [TapatenbHOCTD u

MEPIEHIUKYISIPHOCTD MPSIMBIX

6.2

Cummetpuunblie purypbl. OCHOBHBIE CBONCTBA OCEBOW CUMMETPHH.

IIpuMepsl CHMMETPHUH B OKpPYXKaIOLIEM MUPE

6.3

OCHOBHBIE TIOCTPOEHMSI C TIOMOIIBIO LUPKYJIsd M JIMHEHKH.

TpeyronsHuk. Beicota, Meauana, OuccekTpuca, iX CBOHCTBA

6.4

PaBHOOEIpEHHBIN M PAaBHOCTOPOHHUH TpeyrobHUKNA. HepaBeHCTBO

TPEYrOoJIbHUKA

6.5

CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3naku

paBEHCTBA TPEYTOJIbHUKOB

6.6

CBoiicTBa M MNpU3HAKK TapauieNbHBIX MNpsAMbIX. CymMma yrioB

TpEeyroJibHUKA. BHEIIHNE yIIIBI TPEyroJbHUKA

6.7

IIpssMoyTronbHBIN TpeyroJbHUK. CaoiicTBO MEIHAHbI
IPSIMOYTOJIBHOTO  TPEYTOJIBHUKA, TNPOBEACHHONM K THUIIOTEHY3E.
IIpusnaku paBeHCTBa IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.

[IpssMOyTONBHBIN TPEYTOIBHUK C yTJIOM B 30°

6.8

HepaBenctBa B TeoMeTpuu: HEPABEHCTBO  TPEYroOJbHUKA,
HEPaBEHCTBO O JJUHE JIOMaHOW, TeopemMa O OoybllieM yrie u

OoJibLIIel CTOPOHE TpeyroybHUKA. [IepneHuKysp U HaKJIOHHAS

6.9

I'eomeTpuueckoe mecTto Touek. buccekTpuca yria U cepeIUHHBIN

MEePHEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUYEK

6.10

OKpy’KHOCTb U KpYT, XOpJa M IuaMeTp, UX CBoicTBa. B3aumHoe

pacrnoyioKeHue OKPY>KHOCTH M mnpsamoin. KacarenbHast u cekyias K




OKPY>KHOCTH

OkpyXHOCTb, BHOHCaHHasi B Yyroia. BnucanHas u onucaHHas

o1 OKPY>KHOCTH TPEYTOJIbHUKA
8 KITIACC
Kon ITpoBepsieMblil 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 UYetsipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroapHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOHWCTBA
63 Tpaneuus, paBHOOOKas Tpamenus, €€ CBOWCTBA W TPU3HAKH.
‘ [IpssmoyrosbHas Tpaneuus
64 Meron ynBoenuss menuanbl. LleHTpanbHass cumMmerpus. Teopema
' dasteca ¥ TeOpeMa O MPONOPLHOHAIBHBIX OTPE3Kax
6.5 CpenHue nuHMM TpeyroibHMKa U Tpaneuuu. LlenTtp Mace
‘ TPEyroJbHUKa
[Togobue TpeyrodbHUKOB, Kod(pdunueHt mnoxodus. IIpuznaku
6.6 nojo0ust TpeyroibHUKoB. [IprMeHeHHe mMono0usi MpU peIIeHun
NPaKTUYECKUX 3a]a4
6.7 @dopmyiibl Ui MJIOMIAAU TPEYroidbHUKA, HapaerorpaMma, pomoa
' U Tpanenuu
63 CpoiictBa momaneii reomerpuueckux Quryp. OTHoOIIEHHE
‘ TUTOIIA el TTOJJOOHBIX QUTYP
6.9 Beruucnenune miomaneil TpeyroJibHUKOB MU MHOTOYTOJbHUKOB Ha
' KJIeT4aTo Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu
' pelIeHNH IPAKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TAaHI€HC OCTPOrO yrjla HpSIMOYIOJIBHOTO
6.11 TpeyroibHuka. (OCHOBHOE TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60°
610 BriucanHble W LEHTpajbHBIE YIUIBI, YO MEXIY KacaTeJIbHOH M
' XOpAOH. YIUIBI MEXAY XOpJAaMU U CEKyLIUMU




6.13

BriucanHble ¥ ONIMCAaHHBIE YETHIPEXYTOJIbHUKU

B3aumuHoe  pacnosnoxxkeHue — OByX — OKpyxkHocTed.  Kacanue

619 okpyxHocTel. O0mire kacateabHbIe K JBYM OKPY>KHOCTSM
9 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomeTpust
6.1 Cunyc, kocunyc, Ttanreic yrioB or 0 po 180°. OcHoBHOE
‘ TPUTOHOMETpHUECKOe TOXkaAecTBO. DopMyIibl mpUBeIeHUS
Pemienue tpeyronbHukoB. Teopema KOCHHYCOB U T€OpPEMa CHHYCOB.
6.2 PemreHne mnpakTHYeCKHMX 3aJad € HCIOJIB30BAHUEM  TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB
6.3 [TpeobpazoBanne nogodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpousBeeHUN OTPE3KOB XOP/, TEOPEMBI O MTPOU3BENECHUU
' OTPE3KOB CEKYIIMX, TEOPEMA O KBaJpaTe KacaTeIbHON
Bekrop, mnuHa (MOIylb) BEKTOpPa, COHAIpPAaBICHHBIE BEKTOPHI,
6.5 MIPOTUBOIMOJIOKHO  HANpaBJICHHbIE  BEKTOPBl,  KOJUIMHEAPHOCTH
' BEKTOPOB, pPAaBEHCTBO BEKTOPOB, OINEpAallMd HAaJ  BEKTOPaMH.
PasnoxeHne BeKTOpa Mo IByM HEKOJUITMHEAPHBIM BEKTOpaM
6.6 Koopnunatel  BekTopa. CkansgpHOe NPOM3BEACHUE  BEKTOPOB,
' MIPUMEHEHUE ISl HaXO0XKACHUS JJIMH U YTII0B
JlekapToBbl KOOPAMHATBHI Ha IUIOCKOCTH. YPaBHEHUS IPSIMOU H
6.7 OKPY’KHOCTH B KOOPJMHATAX, [IEPECECUCHUE OKPYKHOCTEH U MPSIMBIX.
Meroa koOpAUHAT U €T0 NPUMEHEHUE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JlimHa  okpyxHocTH. I'pagycHas u  paguaHHas Mepa  yIua,
‘ BBIYMCIICHHE JITUH AYT OKPYXHOCTEH
6.10 [Imomane kpyra, cekropa, CerMeHTa
611 JIBIOKeHHsS  IJIOCKOCTM U BHYTPEHHHE  CUMMeTpuu  Quryp
' (anemenTtapHsbie npencrasieHust). [lapamnensusiii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJBLHON MTPOIT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
nposepsi
€eMoro
TpedoBa
HHUSA

IIpoBepsieMble TpeOGOBaHUS K NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOIO
o0urero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSATHSAMH: MHOKECTBO, IMOJIMHOKECTBO,
olepanyy HaJl MHOXXECTBAMHU; YMEHHUE OIEPUPOBATh NOHATUSMU:
rpad, cBsa3HbIN rpad, AepeBO, LUKII, IPUMEHATh UX MPHU PEUICHUH
3aJja4; YMEHHE HCIIOJIb30BaTh TIpaduuecKkoe NpeAcTaBICHUE
MHO>KECTB ISl ONKCAHUSl pealIbHbIX MPOILIECCOB U SBIICHUH, MpU

pelIeHNH 3aa4 U3 APYTHX y4eOHBIX MPEeIMETOB

YMeHHe OnepupoBaTbh IMOHATUAMU: OIpPEIEICHUE, aKCHOMa,
TeOpeMa, [0Ka3aTelIbCTBO; YMEHUE pAaCIO3HABaTh HUCTUHHBIE H
JIO’)KHBIE BBICKA3bIBaHUS, IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPBIL,

CTPOUTH BBICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBaHHI

YMeHue onepupoBaTh NOHATHAMU: HATYPaJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOE YHCJIO, ICIMMOCTh HATypalbHBIX YHCEN, NPU3HAKU
JeTUMOCTH, eJI0€ YHUCII0, MOAYJIb YMCia, OOBIKHOBEHHAs! IpO0b U
JecaTu4Has ApoOb, CTAaHIAPTHBIA BUJA 4YHCIA, PalMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCIO, apUPMETUUECKHN KBaJIpaTHBINA
KOPEHb; YMCHHE BBINOIHATh JEHUCTBUS C YHMCIAMHU, CPABHUBATh U
YHOpAI0YMBATh YHUCJIA, INPEACTABIATh 4YHMCJIA HAa KOOPAMHATHOU
NPSAMOM, OKPYIVIATH YWCIIA; YMEHHUE NEJIaTh NPUKUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUN




YMeHue onepupoBaTh NOHATUSAMU: CTENEHD C LIEIBIM I10KA3aTEIEM,
apupMeTHIECKHUIA KBaJIpaTHbBIN KOpEHb, MHOTOYJIEH,
anreOpandeckas JpoOb, TOXKIECTBO, 3HAKOMCTBO C KOPHEM
HATYpaJIbHOM CTeneHu Oobllle EeIUHULBI; YMEHHUE BBIOJIHATh
pacuétel To QopmynaMm, mpeoOpa3oBaHUS IENBIX, JIPOOHO-
palMOHAIBHBIX  BBIPAKEHUW U BBIPAXEHUH C  KOPHAMY,
pa3iloKEHUE MHOIOWIEHa Ha MHOXUTEIHW, B TOM 4YHUCIE C
UCTIOJIb30BaHuEM (DOpMyIT pa3HOCTH KBAJIpaToOB U KBaJpaTa CyMMbI

U pa3HOCTH

YMeHue onepupoBaTh INOHATHUSMU: YHUCIOBOE  PABEHCTBO,
YpaBHEHUE C OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO C TMEPEMEHHOW; YMEHHUE pelaTh JWHEHHbIE |
KBaJIpaTHbIE YpaBHEHHs, JPOOHO-pallMOHAJIbHBIE YpaBHEHHS C
OJIHOM TMEePEeMEHHOW, CHUCTEeMbl JBYX JIMHEHHBIX YpaBHEHUMH,
JVHEHHBIE HEPABEHCTBAa W MX CHCTEMBI, KBaJIpaTHble M APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOH, B TOM YHCJIE
IIPU pELICHNH 3a/1a4 U3 JPYTUX [IPEIMETOB U NPAaKTHYECKUX 3ajad;
YMEHHUE HUCIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO U KOOPJAWHATHYIO
IUIOCKOCTh JUTSL U300pakeHUs pellieHH ypaBHEHH, HEPABEHCTB U

CHCTEM

YMeHue omnepupoBath MOHATHIMH: (QyHKIHS, rpaduk QyHKIINH,
HyJIM (QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH
BO3paCTaHMs, yObIBaHUs, HauOOJbIIee M HAMMEHBIICEe 3HAYCHUS
(GYHKIMU;  yMEGHHE  ONEPUPOBATh  TMOHATHSAMHU:  TpsMast
NPONOPINOHATIBHOCT,  JIMHEHHAss  (QYHKIUS, KBaapaTHYHAsS
¢yHKuus, oOpaTHas MPONOPIHMOHATBLHOCTH, Mapaboia, runepoona;
yMEHHE CTpOUTh Tpaduku (yHKIMHA, UCTIOIB30BATh TpaduKu s
OIIpEeJICJIEHUs] CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JUIS peIIeHUs
3a7a4 U3 IpyTUX y4eOHBIX TPEAMETOB M PEaTbHOM KU3HU; YMECHUE

BBIpa)KaTh (OPMYJIaMHU 3aBUCMOCTH MEXY BETMUYMHAMU

YMeHue  onepupoBaTb  INOHATHUSAMHU:  IOCIEAOBATEIIBHOCTD,
apupMeTHyecKkass M TIeOMeTpUYecKas IpPOrpecCHd; yMEHUe
UCIIOJIb30BaTh CBOMCTBA IMOCIIEIOBATEIBHOCTEH, (HOPMYIIBI CyMMBI

¥ 00Iero 4WieHa MpW pENIeHWW 3aJad, B TOM YHCIE 3a/1ad W3




JPYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HU

YMeHue pemath 3aJadd  pa3HbBIX THUIOB (B TOM YHUCIE HAa|
NPOIICHTHI, OMU M YacTH, ABIKEHHE, paboTy, LIEHy TOBapOB M
CTOMMOCTb TOKYIIOK M YCIyr, HajJoru, 3ajaud u3 o0jacTu
yOpaBieHUs JIMYHBIMA U CEeMEeHHbIMU (UHAHCAMH); yMEHHE
COCTaBJISITh BBIPA)KEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI IO
YCIJIOBUIO 3a/1a4M, UCCIIEN0BATh MIOJyUYEHHOE PEIICHUE U OLICHUBATh

MPaBI0NO00HOCTb MOIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MNOHATUSMHU: (Urypa, TOUYKa, OTPE3OK,
npsMas, Jyd, JIOMaHasg, YToJl, MHOI'OYIOJIbHHUK, TPEYIrOJIbHHUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHMIA TPEYTOJbHUKH,
NpSIMOYTOJIBHBIM TPEYroJIbHUK, MeAuaHa, OMCCEKTpUca M BBICOTA
TPEYroJbHUKA, YEThIPEXYTOJbHUK, Mapajjiesorpamm, pomo,
NpAMOYTOJIBHUK,  KBaApaT, Tpamelus; OKPYXHOCTb, KpyT,
KacaTelbHasl; 3HAaKOMCTBO C TIPOCTPAHCTBEHHBIMU (UTYypaMU;
YMCHHUC PCIIaTh 3aia4i, B TOM YUCJIIC U3 HOBCGI[HGBHOﬁ KHN3HHU, HA|
HaXOXJIEHUE TeOMETPUYECKUX BEIMYMH C [PUMEHEHHEM

U3yUYEHHBIX CBOMCTB (QUTyp U PaKkToB

10

YMeHue onepupoBaTh MOHITUSIMH: PABEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB,  MApaJUIENIbHOCTh W TMEPICHANKYISIPHOCTh
OPSAMBIX, YLOJI MEXIY MPSIMBIMH, NEPHEHIUKYJISAP, HAKIOHHASA,
MPOEKITHs, To100ue Guryp, mogo0HbIE TPEYTOJIBHUKHA, CHMMETPHS
OTHOCHUTEJIBHO TOYKH U NPSMOM; YMEHHE PacllO3HABaTh PaBEHCTBO,
CUMMETpUI0O W mojobue  ¢uryp, mHapaiedbHOCTh U

NEPIEHAUKYJSIPHOCTD MIPSMBIX B OKPYKaIOIEM MUPE

11

YMeHue onepupoBaTth MNOHATUSAMU: JJIMHA, PACCTOSIHUE, YIoJl
(BeMMYMHA yIJia, CHHYC U KOCHHYC yTjla TPEYTroJbHHKA), TUIOMIA b
YMEHUE OLICHUWBATh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKpYy’KarollleM MUpPE; YMEHHE MPUMEHATh (OpMYJIbl MEpUMETpa U
IUIOLIAAM MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH U TUIOLIAIN
Kpyra, o0beMa MpsIMOYTOJIBHOIO Napajulefienunena; yMeHHe
NPUMEHATh TPU3HAKKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yTJIOB TPEeyroJbHUKa, TeopeMy [Tudaropa,

TPUTOHOMCTPUUICCKUC COOTHOIICHUA I BbBIYUCIICHUA  JJIMH,




pacCTOsHUM, IO

12

YMmenue wu300paxarh IJIOCKHE (UIYpBI M HMX KOMOWHAIMH,
NPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY WIIH

CHMBOJIBHOMY OITMCAHUIO
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YMeHue onepupoBaTh MOHATUAMM: HPSIMOYTOJIbHAs CHUCTEMA)
KOOpDAMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEJCHUE BEKTOpPAa HA YHUCJIO, CKaJIsIpPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHME HCIIOJIb30BAaTh BEKTOPBl M KOOPIMHATHI IS
IPEICTaBICHNS JaHHBIX U PELICHHUS 33/1a4, B TOM YMCIIE U3 IPYTUX

y4eOHBIX PEIMETOB U PEATbHOM KU3HU

14

YMenue OIICpHUPOBATH TMMOHATHAMU: CTOJ'IGI/IKOBBIG U KpPYTOBLIC
JMarpaMMbl, TaONUIBL, cpenHee apuMeTHUecKoe, MeIuaHa,
HanOoJIbIIIee U HAMMEHBIIIee 3HAYEHHs, pa3MaxX YHUCIOBOT0O HAbopa;
YMEHUE W3BJCKaTh, WHTEPIPETUPOBATh M TPEOOPA3OBBIBATH
UHPOPMAIIMIO, TPEICTABICHHYI0 B TaOMWIAX M Ha JMarpammax,
OTPaXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTHKH PEATbHBIX MPOIIECCOB
U SIBJICHUH; YMEHHE paclo3HaBaTh W3MEHYMBHIC BEIHYUHBI B

OKpYXKaIoILIeM MHpE

15

YMeHue onepupoBaTh MOHATUSMU: CIYYAHBIA OMBIT (CIy4alHbIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (PIEMEHTAPHBIA HCXOM)
CIIy4aifHOTO OIBITa, CIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHE HAaXOJUTh BEPOSITHOCTH CIy4YalHBIX COOBITHII B OMBITAX C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE PEIIaTh
3aJ]a4d METO/I0M OPTaHU30BaHHOTO Mepedopa U ¢ UCIOJIb30BAHUEM
npaBuja YMHOXKEHHUS; YMEHUE OIICHUBATh BEPOSATHOCTU PEaTbHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXKAIOIIEM MHpPEe W B JKU3HU;
3HaKOMCTBO C TIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €ro POJIbIO B MAaCCOBBIX ABJICHUAX

16

YMmenue BIOUpaTh MOAXOIAIINN U3yUYEHHBIH METOX JJIS peIIeHuUs
3aJja4i, MPUBOJUTH NIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH
B IIpUPOJE U OKU3HM, PACIO3HABATh IPOSBICHUE 3aKOHOB

MaTE€MAaTUKU B HCKYCCTBE, OIIMCBIBATH OTACJIBHBIC BBIJAIOMIUCCSA




pe3yabTaThl, MOJYYEHHBIE B XOJ€ pa3BUTUS MAaTeMaTHKU Kak
HayKH, NPUBOJUTH MPUMEPbl MaTEMaTHUECKUX OTKPBITUH U MX

aBTOPOB B OT€UYECTBEHHOW U BCEMHUPHOW UCTOPUHU




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX
HA OI'9 10 MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna ¥ BBIYUCIIEHUS

1.1

HaTypaJ'IBHBIe " 1OeIbIC YHucCiia. HpI/ISHaKI/I JCIIMMOCTH LCIBIX YHUCEIT

OOBIKHOBEHHBIE U JAECATHYHBIE IpOOHM, NPOLEHTH, OECKOHEYHBIE

12 MEPUOANYECKHE TPOOH

3 PannonanbeHele qycla. Apupmernueckue orepanuu c
‘ paloHaIbHBIMU YUCIAMHU

14 JleCTBUTEIBHBIC YyCIa. Apudmernueckue ornepanuu c
‘ JNEUCTBUTEIBLHBIMH YU CIIAMU

s [TpubnmxE€HHBIE BBIYMCICHUS, IpaBHJIA OKPYIJICHUS, MPUKHIKA H
‘ OLIEHKA pe3yJIbTaTa BbIYUCICHUN
2 AnrebpanuecKue BHIPAXKECHUS

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUSI C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM  nokasatesneM. CTeneHb € PalMOHAJIBHBIM
. nokasareneM. CBOWCTBA CTEIICHU

23 MHorousneHs!

2.4 Anrebpandeckas 1po0b

55 Apudmernueckuii KOpeHb HATypajJbHOH cTemeHu. JleHcTBHS cC
‘ apu(pMETUYECKUMH KOPHSMHU HATypaJIbHOW CTETIEHU
3 VYpaBHEHUSI U HEPABEHCTBA

31 Lensie u  apoOHO-panuOHaNbHble  ypaBHeHHsA. CHCTEMBl H
‘ COBOKYITHOCTH YPaBHEHUU

35 Llensie u  ApOOHO-panOHaNbHBIE HepaBeHCTBa. CHCTeMBl H
‘ COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekcTOBBIX 3aaa4

4 YucnoBbIe IOCIEI0BATEILHOCTH




4.1

ITocnegoBaTeILHOCTH, CIIOCOOBI 3aJaHMS IIOCIIEN0BATEILHOCTEMN

Apudmernueckass u  reomeTpuueckas mporpeccun. Dopmyna

+2 CJIO’KHBIX MTPOLIEHTOB
5 OyHKIMHT
Oyukys, cnocoOsl 3amanus Qyskiuuu. ['paduk ¢ynkumuu. O6nacts
OIlpe/ieNIeHUs] U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu dyHkium.
5.1 [IpoMexxyTku  3HAKONMOCTOAHCTBA. [IpOMEXKYTKM  MOHOTOHHOCTH
¢bynkuuu. Makcumymbl ¥ MUHMMYMBI (yHKiun. HauGonbiiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIUN Ha TIPOMEKYTKE
6 Koopaunats! Ha NpsIMON 1 TNIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GUrypsl 1 UX cBOCTBa
7.2 TpeyroiabHUK
7.3 MHOroyroiasHUKH
7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTopsbl Ha 10CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OrnucarenbHasi CTaAaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA
* Maremaruka. ['eometpusi: 7 - 9-¢ kiacchl: 0a30BbI YPOBEHb: YUESOHUK;
14-e uznanue, nepepadboranHoe Artanacst JI.C., byry3os B.®D.,

Kanomies C.b. u ap. AkiinonepHoe o6miecTBo «M3aaTeabcTBo

«IIpocsemienue»

METOINYECKHUE MATEPUAJIbI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






