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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHBIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT HNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemeHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCS yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Haumboiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue COOTHOIIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conmepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YT0Ja. Buasl
yrioB. BeprukanbHble U CMEXHble yIubl. buccexkrpuca yrma. Jlomanas,
MHOTr0oyroJyibHUK. [lapannenbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJSA U JIMHEUMKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U NMPU3HAKY NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYroJabHUK € yriioM B 30°.

HepaBeHcTBa B reoOMETpUH: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrijie M OOoJIbIIeH CTOPOHE TPEyroJbHHKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yrima ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmMeTp, HuX CBoHcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYroJbHUKA.

8 KUIACC

Yereipéxyronpuuku. [lapamienorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIy4yad MapajuiesiorpaMMoB (IPSMOYTOJbHHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[logoOue TpeyronbHukoB, kKodhduuuent nogodus. Ilpusznaku nomodus
TPEyroiabHUKOB. [[puMeHeHne nogo0us npu peleHny NPaKkTUYECKUX 3a1ad.



CaoiicTBa miomanet reomerpuyeckux ¢uryp. dopmynsl s 1UIOMAIA
TpEyrojbHUKa, Mapajuienorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOMaaeh
MOoJ00HBIX GUryp.

Brruuciienue miomianen TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yIJjia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpaJIBHBIE YIJIbI, YIOJ MEXKAY KAacaTellbHOW WU XOPIOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHble W ONKCAHHBIE
YEThIPEXYTOIbHUKH. B3auMHOE pacnofiokeHue NByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OOIIHe KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. DopMysbl mpuBeEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKHMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCcaTEIbHOM.

Bektop, mamHa  (MOIyidb)  BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTHUBOIMOJIOKHO  HAMNpPABIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJa BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOoBbI KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpPJIMHATAX, MEPECEUCHUE OKPYKHOCTEN M MPSAMBIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOyroiabHWKH. JlnuMHa OKpyXHOCTH. I'pamycHas wu
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUTyp (dII€eMEHTapHbBIE
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAyp IPakJaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YAacCTHE B PEIICHUM NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHAMBUIYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PEUICHWH, pacCyXICHHH, YMEHHIO BHJIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKd Kak c@epbl 4YeIoBeuYeCKOn
NEATEIIBHOCTH, JTAIlOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BoOcnUTaHHME, (POPMHPOBAHHE KYJIBTYPbl 310pPOBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEJIEHUA  30pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXa, peEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pelIeHHs 3a7ad
B 00JJaCTH COXPAHHOCTU OKPY>KaIOIIEeW Cpebl, IUIAHUPOBAHHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM COUMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHUSIM B YCJIOBHSIX HEONPEJEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHPOBAHUM HOBBIX 3HAHWA, B TOM YHUCJIE
(dbopMynHpoOBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH M OICHUBATH PUCKU H
NOCIENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AeicTBU:

e BBISBISITH W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATHN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBCHHBIA  IMPU3HAK
Kiaccu(uKauu, OCHOBAaHUS Ui OOOOIICHWS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIE W OTpPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [AaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JO0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUHN (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIIeHUs, BBHIOMpaTh Haubosiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSITENILHO ~YCTAHaBIIMBATh KMCKOMOE M JaHHOEe, (OPMHPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUIOB U (POPM TIpEICTaBICHNUS,

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIASIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK MO KPUTEPHSIM, MPEITIOKCHHBIM
yauTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1elCTBHA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JHajiora, OOHApYyKUBAaTh pPAa3IU4YME€ U CXOJCTBO MO3UILIHUMA, B
KOppEeKTHOHM (hopMe popMyTupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PE3yIbTATHI peLIeHUs 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOUPATh (hOpMAaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

ITIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboTHI MPHU pPEIICHUN YIEOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh L€JIb COBMECTHOW JEATENBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisiTh BUIBI paldOT, OroBapUBAThCA,
o0CyXIaTh MPOIECC U pe3yibTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCykJaeHus, OOMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHWBAaTh KAaueCTBO CBOEr0 BKJIaJa B OONIUH MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcajibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHuss ¢ Y4€TOM HMMEIOIINXCA PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIIEHUN 33/1a4H,
BHOCUTh KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCIOBUSAM, OOBSICHSATh NMPUYMHBI JOCTIKCHUS WM HEJOCTIKCHUS IIEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaloOImMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpBI, OMNPEACNSATh UX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKUEe (UTYphl, BBIIOJIHATD
YEpPTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JUMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a1aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuuaTh paszMepbl 3THX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaieIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBI PaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHUS M HAXOAWUTh YHCJIOBbIE M OYKBEHHBIE 3HAUYCHMS
yIJOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEPECEYEHNUN JABYX IMapajulelIbHbIX NPSIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXIEHUE YIJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAEHsITh
OMCCEeKTPHCY yIila U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHSATH 3TH CBOWCTBA IIPU
peLIeHnH 3a7ay.

BianeTp MOHSATMEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThCs (pakTamMum O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BianeTe noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUSI.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPaBEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUUA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MTOMOIIBIO LIUPKYJIS U
JINHEUKMU.

K koHmy oOyuenus B 8 kJjacce o0OydYaromMiics TMOJIYYUT CJECAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LEHTpa
Macc) B pelieHru 3aad.

Brnaners monsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, NPUMEHSTh
UX CBOWMCTBa MpHU pEIICHUU TeoMeTpuueckux 3anad. [loap3oBaThCs Teopemoi
daneca ¥ TEOPEMOI 0 IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHATh UX JIJIS PEIICHUS
IPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3azay.

[Tons3oBaTthest TeopeMoi Iludaropa miis pemieHUsT TeOMETPUYECKUX U
npakThuueckux 3agad. CTpOUTh MAaTEeMaTHYECKYH) MOJIeNb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIMHBI.

Brnanerp TOHATHSIMM CUHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yrja
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU HOHATUSAMM ISl PELICHUS
NpPaKTUYECKUX 3a]1a4.

Boruucnsars (pa3nuuHbIMU CTIOCO0aMH) TUIOLIAAb TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHSMHM BIOMCAHHOTO M UEHTPAJIbHOTO YIJIa, HCHOJIb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAaMu (CEeKYLUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PELUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH JJIs 3a1a4 PeaIbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM TMOJ00USI M TPUTOHOMETPUHU (MOJB3YACHh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kijacce 0Oy4yarOUIUMNUCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJbHOIO TPEYroJibHUKa («pelieHue



MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYISATOPA) IITUHBI
W YTJIBI JTSI HETaOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIT HAXOXKJCHUS COOTHOIICHHA MEXIYy TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonb30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pPEIIEHUE TPEYroJbHUKOBY»), TPUMEHITh HUX IpHU
PEIICHUH TeOMETPUUECKHIX 3a]1a4.

Brnagets moHsATHSAMU — TipeoOpa3oBaHUS — TOJIOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBONCTBAMU MOA00MS MMPOU3BOIBHBIX
buryp, yMmMeThb BBIYUCISTH JUIMHBI M HAXOAWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOMO00MS B MPAKTHUYECKHX 3aJadax. YMETh NMPUBOIWTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MIPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJApaTe KacaTelbHOM.

[Tonb30BaThCA BEKTOpAMH, MOHUMATh HMX TEOMETPUYCCKHH W (HU3UUCCKUH
CMBICII, TIPUMEHSATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMEHSATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS IJTUH U YTJIOB.

[Tonb30BaTBCA METOJOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
PEIICHUH F'eOMETPUYCCKHUX U IIPAKTUYCCKUX 3aJ1a4.

BnageTs MOHATHSIMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUIMHBI JTyTH OKPYXKHOCTH W padaHHOW MEphl YIJIa, YMETh BBIYHUCIIATH IUIOIIAb
Kpyra u ero 4acteil. [[puMeHsTh MMoTy4eHHbIC YMCHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WM TEHTPBI) CUMMETPHHM (HUTYp, TPHUMCHSTH JIBHIKCHHS
IUIOCKOCTH B MPOCTEHUIIINX CITydasX.

[TprMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCICHHUS
C TPUMCHECHHEM IOAOOHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJC
HEO0OXO0UMO, KAJIbKYIISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
[Ipocreiime reoMmerpuueckue GUrypsl U
P . P Quryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BEJTUYMH
2 TpeyroysbHUKN 22 1 bubmorexa OK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. [ 'eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bub OK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 nomorexa I
https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bubmmoreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
[Tnomane. Haxoxnenne momanei
8 A al Bu6nuorexa [IOK
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 | bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bub OK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 nommorexa I
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CHUHYCOB. Penienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
b K
3 BexTops! 12 1 nommorexa 110
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U IIJIO y; b Kpyra g 8 bubamorexa LOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomanei
bub OK
6 JIBYOKEHUS TIOCKOCTH 6 nommoreka L
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 ) bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al12¢c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
uupposbie
Ne i/ Tema ypoka Konrpoabubie | IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
. bubnuorexa [JOK
1 [Ipocreiime reoMmerprueckre 0ObEKTHI 1
https://m.edsoo.ru/8866b724
bu6moreka [IOK
2 MHOrOoyroapHUK, JJoMaHas 1
A ’ https://m.edsoo.ru/8866cbba
bu6mmoreka [IOK
3 CMexHBIE U BEPTUKAIIBHBIE YIIIbI 1
https://m.edsoo.ru/8866¢5c0
bu6mmoreka [IOK
4 CMexHbIC U BEPTUKAJIbHBIC YTIIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIC U BEPTUKAJIbHBIC YTIIbI 1
6 CMexHbIC U BEPTUKAJIBbHBIC YTIIbI 1
7 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1
8 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1
9 N3Mepenne TMHEHHBIX U YIII0BBIX 1
BEJINYMH, BEIYUCIEHUE OTPE3KOB U YIIIOB
10 W3mepenune IMHENHBIX U YITIOBBIX | bubnuoreka [IOK
BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
1 N3mepenune TMHEUHBIX U YTJIOBBIX |
BEJIMYMH, BEIUNCIIEHUE OTPE3KOB U YIJIOB
12 N3mepeHne IMHEWHBIX U YTIIOBBIX 1
BEJIMYMH, BEIUHCIIEHUE OTPE3KOB U YIJIOB
13 [lepumeTtp u muomanes Guryp, 1




COCTAaBJICHHBIX M3 ITPAMOYT'OJIbHUKOB

[epumeTtp u mnomans Gpuryp,

14
COCTaBJICHHBIX U3 MIPSIMOYIOJIbHUKOB
[ToHsiTHE O PaBHBIX TPEYTOJIbHUKAX U
bubmmoreka [{OK
15 IIEPBUYHBIE MPEJICTABICHUS O PABHBIX
https://m.edsoo.ru/8866ce80
¢burypax
bubmmoreka [{OK
16 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB
https://m.edsoo.ru/8866d1fa
bubmmoreka [IOK
17 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB
https://m.edsoo.ru/8866d34e
bu6moreka [IOK
18 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB
https://m.edsoo.ru/8866e01e
19 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB
20 Tpu npuszHaka paBeHCTBA TPEYTOJIbHUKOB
bu6mmoreka [IOK
21 Tpu npuszHaka paBeHCTBA TPEYTOJIbHUKOB
https://m.edsoo.ru/8866e88e
2 [Ipu3Haky paBeHCTBA NPSAMOYTOJIBHBIX
TPEYroJIbHUKOB
3 [Ipu3Haku paBeHCTBA NPAMOYTOJIbHBIX
TPEYroJIbHUKOB
24 CBOICTBO MeIMaHbI IPSAMOYTOJILHOTO bubnunorexa [JOK
TPEYroJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€E https://m.edsoo.ru/8866e9ec
)5 CBOICTBO MeIMaHbI PSAMOYTOJILHOTO
TPEYroJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€E
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE bubnuoreka [IOK
TPEYTOJIbHUKHA https://m.edsoo.ru/8866d6fa
7 IIpu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO bubnuoreka [IOK

TPEYTrOJIbHUKA

https://m.edsoo.ru/8866d880




)3 [Ipu3Haku u cBoOMCTBAa paBHOOEIPEHHOTO bubnmoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/8866d880
29 [Ipu3Haku u cBOMCTBAa paBHOOEIPEHHOTO bubnuorexa [JOK
TpeyrojabHUKa https://m.edsoo.ru/8866e26c
30 HepasencrBa B reometpuun
31 HepasenctBa B reometpun brbmmorexa [TOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomeTtpuun
33 HepasenctBa B reometpuun
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B bubnuoreka [IOK
30° https://m.edsoo.ru/8866eb22
35 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM B
30°
36 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"TpeyrosbHUKH" https://m.edsoo.ru/8866ecbc
. bu6mmoreka [IOK
37 [TapannensHble pSIMbIEC, UX CBOMCTBA
https://m.edsoo.ru/8866ef64
38 [TaTeiit moctynar EBkinaa
Hakpecr nexaniue, COOTBETCTBEHHbIE U
39 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC MPH bubnuoreka [JOK
NEPECECYCHUHN TTAPATIIETBbHBIX MPSIMbBIX https://m.edso0o.ru/8866f086
CeKyIIei
Hakpect nexanine, COOTBETCTBEHHbIE U
40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIE NIPU
MEePECCUCHUH NapaAIIIEIbHBIX IPSIMBIX
CeKyIIeH
A1 Hakpect nexaiue, COOTBETCTBEHHBIE U

OJIHOCTOPOHHUE YTJIbI, 00pa30oBaHHbIE IPU




NEpCCCUCHUH TapPAJUICIIbHBIX MTPSAMBIX
CeKyLIen

Hakpect nexaiiue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE IIPU

42 MIEpPECEUCHUH MapaIeIbHBIX MPSAMBIX
CeKylIein
Hakpect nexaiiue, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC MPHU bubnuoreka [JOK
IIEPECEUECHUU TTapaJUIEIBHBIX MIPSIMBIX https://m.edsoo.ru/8866£3b0
CeKyIIeil
[Ipu3Hak napajiienbHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSIHUM OT TOUEK OJTHOU
MPSIMOM IO BTOPOU MPSIMOM
[Ipu3Hak nmapajieIbHOCTH NMPSAMBIX YEpe3
45 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOU
NpSAMOi 0 BTOPOU MPAMO
46 CyMMma yriioB TpeyrojibHUKa bubmorexa OK
https://m.edsoo.ru/8866{630
47 CyMMma yriioB TpeyroJibHuKa bubmorexa HOK
https://m.edsoo.ru/8866{8ba
bu6mmoreka [JOK
48 Breminue yribl TpeyrojibHUKa
https://m.edsoo.ru/8866fasSe
49 Buemnue yrisl TpeyrojbHUKa
KouTtponbHas paborta o teme
50 "[lapanienbHble IPSAMBIE, CyMMa YIJIOB bubmmorexa LIOK
" https://m.edsoo0.ru/8866febe
TPEYTrOJIbHUKA
51 OKpy»XHOCTb, XOPJIbl M TUAMETP, UX bubnunoreka [JOK

CBOMCTBa

https://m.edsoo.ru/88670800




bubmuoreka [JOK

52 KacarenbHast K OKpy>KHOCTH
https://m.edsoo.ru/88670e9a
53 OKpy)XHOCTb, BHUCAHHAS B yTOJI
54 OKpyXHOCTb, BIIUCAHHAS B YTOJI
55 [Tonsitue o 'MT, npumeHeHne B 3a1adax bubnmorexa LOK
https://m.edsoo.ru/8867013e
56 [Tonarue o 'MT, npumeHenue B 3a1a4ax brbmmorexa [TOK
https://m.edsoo.ru/88670508
buccekrpuca u cepeMHHBIN
57 MIEPIEHIUKYIISIP KaK TEOMETPHIECKIE
MeCTa TOUYEK
53 OKpYyXHOCTbh, ONTUCAHHAS OKOJIO bubmuotexa [JOK
TpeyrojabHUKa https://m.edsoo.ru/88670a62
59 OKpYyXHOCTb, OITMCAHHAS] OKOJIO
TPEYroJbHUKA
60 OKpyXHOCTb, BHUCAaHHAsl B TPEYTOJIbHUK bubamorera HOK
Py ’ peyr https://m.eds00.ru/8867103¢
61 OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
. bu6mmoreka [JOK
62 [Ipocreiimue 3a1aun HA MOCTPOEHUE
https://m.edsoo0.ru/88671188
. bubnuoreka [JOK
63 [Ipocreitmue 3a1aun Ha MOCTPOEHUE
https://m.edsoo0.ru/886712d2
KonTtponpHas padoTa o treme
64 "OKpY>KHOCTb U K I'eomeTpuueckue bubmorexa HOK
Py " pyr- p https://m.eds00.ru/88671462
MOCTPOEHUS
[ToBTOpenue u 06001IeHNE 3HAHUI
N bubmuoreka [JOK
65 OCHOBHBIX NIOHSITUH U METOJIOB Kypca 7

KJ1aCCa

https://m.edsoo.ru/886715b6




bubmuoreka [JOK

66 Hrorosas KoHTpoJbHAs padoTa 1
https://m.edsoo.ru/886716ec
[ToBTOpEeHUe 1 00600IIICHNE 3HAHUI
67 OCHOBHBIX IIOHATUH U METOJ0B Kypca 7 1
KJ1acca
[ToBTOpEeHUe 1 00600IIICHNE 3HAHUI
. bubnuorexa [JOK
68 OCHOBHBIX IIOHATUI U METOJIOB Kypca 7 1
https://m.edsoo.ru/886719bc
KJ1acca
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




8 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 [Tapannenorpamm, ero Npyu3HaKu U CBOKMCTBA 1
https://m.edsoo.ru/88671af2
. bubnuoreka [JOK
2 [Tapamnenorpamm, ero MpU3HAKHA U CBOMCTBA 1
https://m.edsoo.ru/88671ca0
3 ITapanmenorpaMm, ero IIpuU3HAKHA U CBOMCTBA 1 bubmorexa HOK
p P ’ p https://m.edso0.ru/88671cal
YacTHbIe ciTyyan mapajuieIorpaMMOB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 Bubnmorexa [IOK
pAMOYE L POMO, KBA/IpaT), https://m.edsoo.ru/8867 1dea
MIPU3HAKK U CBOWCTBA
YacTHbIe ciTydan mapajuieIorpaMMOB
5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa OK
PAMOYL %> POMD, KBApat), hitps:/m.eds00.ru/88671£20
MIPU3HAKK U CBOMCTBA
YacTHbIe ciTydan mapajuieorpaMMOB
6 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYE %> POMD, KBAAPAL), https:/m.eds00.ru/8867209¢
MPU3HAKW U CBOMCTBA
7 Tpanemus 1 bubnuoreka [JOK
https://m.eds00.ru/88672358
bubnuoreka [JOK
8 PaBHOOOKAs ¥ IPSAMOYTOJIbHAS TPANICITUH 1
https://m.eds00.ru/8867252¢
9 PaBHOOOKAs 1 MPSIMOYTOJIbHAS TpaIleluu 1 bubmnorexa [IOK
p T parent https://m.edso0.ru/88672858
bu6 OK
10 Meron yaBoeHUs MeIMaHbl 1 ubsmorexa L

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




bubmuoreka [JOK

11 IlenTpanpHas cuMMeTpus
https://m.edsoo.ru/88672b14
2 KonTtposnsHas paboTa o teme bubmoreka [IOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/88672c%a
13 Teopema daneca u Teopema o bubnuorexa [JOK
MPONIOPLIMOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
bubmmoreka [{OK
14 CpenHsis TUHUS TPEyroJibHUKA
https://m.edsoo.ru/88672e0c
15 Cpenusia TUHASA TPEYrOJILHUKA bubnmorera [TOK
pelt peyr https://m.eds0o.ru/88672£38
N bubmuorexa [JOK
16 Tpaneuus, e€ cpeaHss JIUHUS
https://m.edsoo.ru/88672358
N bubmuorexa [JOK
17 Tpaneuus, e€ cpeaHss JIUHUS
https://m.edsoo.ru/88673064
bu6mmoreka [IOK
18 [IponopumoHanbHbIE OTPE3KU
https://m.edsoo.ru/88673794
bu6moreka [IOK
19 [IponopuroHanbHbIE OTPE3KU
https://m.edsoo.ru/88673794
20 LlenTp mMacc B TpeyroJibHUKe bubmorexa HOK
https://m.edsoo.ru/886738fc
21 [TogoGHbBIE TPEyroJbHUKH Eubmorexa HOK
https://m.eds00.ru/88673a78
22 Tpu nprusHaka nogo0ust TPEYroJILHUKOB bubmorexa LOK
prIp A peyr https://m.edso0.ru/88673bae
23 Tpu nprusHaka Hogo0usI TPEYroJILHUKOB bubmiorexa LIOK
prTp A peyr https://m.edso0.ru/88673d52
24 Tpu nprusHaka Hogo0ust TPEYroJILHUKOB bubmnorexa [IOK
pr Tip a peyr https://m.edso0.ru/8867400e
25 Tpu npusHaka no100us TPEYTOIHHUKOB




[Tpumenenue moo0us NP perIeHUH

26
MPAKTUYECKHUX 3a/1a4
7 KonTtposnsHas padota no teme "[logoOnbIe bubnuorexa [JOK
TPEeYrojabHUKU" https://m.edsoo.ru/8867445a
)3 CpoiicTBa 1u1011a/1el TEOMETPUUYECKUX bubnuorexa [JOK
¢buryp https://m.edsoo.ru/886745fe
29 @opMyItbl IS IUIOLIAAN TPEYrOJIbHUKA, bubnuorexa [JOK
napajieiorpaMma https://m.edsoo.ru/88674860
30 @opMyItbl IS IUIOLIAAN TPEYrOJIbHUKA, bubnnorexa [JOK
napajienorpaMmma https://m.edsoo.ru/88674a22
31 DopmyJIbl TS TUIOMIAAN TPEYTrOJIbHUKA, bu6moreka [IOK
napajienorpaMmma https://m.edsoo.ru/88674a22
1 @opMyIbl IS IUIONIAAN TPEYTrOJIbHUKA, bubnuoreka [JOK
napajiesiorpaMma https://m.edsoo.ru/88675288
3 DopMyJIbl IS TUIOMIAAN TPEYTroJIbHUKA, bubnuoreka [IOK
napajienorpaMmma https://m.edsoo.ru/8867542¢
34 Brruucienue miomaaei ciioxHbeIX GUryp bubmmorexa [TOK
https://m.edsoo.ru/88674e78
. bubnuoreka [JOK
33 Mromazi puryp Ha iiersatoit dymare https://m.edsogru/88674736
36 [Tnomaau mogo6HbIX puryp
37 [Tnomaau mogo6HbIX puryp
38 3aiauu ¢ IPaKTUYECKUM COJEPKAHUEM Bubmmorexa LIOK
https://m.eds00.ru/88675558
39 3aauu ¢ IPaKTUYECKUM COJEPKAHUEM bubmorexa LOK
https://m.eds00.ru/88675684
40 Penienne 3aga4d ¢ NOMOIIBIO METOAA bu6mmoreka [JOK

BCIIOMOTaTeIbHOM MIOIIAaN

https://m.edso00.ru/88674f90




bubmuoreka [JOK

41 KonTtponsHas padora o teme "[Tnomanp"
https://m.eds00.ru/8867579¢
42 Teopema [Iudaropa u e€ npumeHeHne bubmmorexa [TOK
https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u e€ npumeHeHME bubmorexa HOK
https://m.edsoo.ru/88675918
44 Teopema IIudaropa u e€ npumeHenue brbnmorexa [TOK
https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u e€ npumeHenue
46 Teopema Iludaropa u e€ npumeHeHue
Omnpenenenre TPUTOHOMETPUUECKUX
KLU OCTPOTO yIila IpSIMOYTOJIbHOTO
47 fgeHyrI(l)anHK:, TpH}II"I;HOMI;TpHZZCKI/Ie bubamorexa LOK
https://m.edsoo.ru/88675d32
COOTHOUIEHUS B IPSMOYTOJIBHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO Bubnmorexa [IOK
https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KontponbHas padoTa nmo teme "Teopema bubnuoreka [JOK
[Tudaropa u Havama TPUrOHOMETpUH" https://m.edsoo.ru/8a1407e8
52 BrniucanHslie 1 HEHTpaIbHbIE YIIIbI, YOI bubnunoreka [JOK
MEXK/y KacaTeJIbHOW U XOpJ0i https://m.edsoo.ru/8al415b2
53 BrniucanHslie 1 HEHTpaIbHbIE YIIIbI, YOI bubnnoreka [JOK
MEXY KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a141940
54 BrnicanHBIE M LIEHTPAJIBHBIE YIJIBI, YTOJI bubnuoreka [IOK
MEXK/y KacaTeJIbHOW U XOpIAOoH https://m.edsoo.ru/8a141b34
55 VYTibl MEXIY XOpIaMU U CEKYLTUMU




56

Yrubl MeXIy XOpAaMu U CEKYILIUMU

Bnoucanneie u onmMcaHHbIC

. bubnuorexa [JOK
57 YETHIPEXYTOJIbHUKHU, UX MPU3HAKU U
. https://m.edsoo.ru/8a140f86
CBOMCTBa
Bnucanusie u onucanHbie
. bubnuorexa [JOK
58 YeTbIPEXYTOJIbHUKH, UX PU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOMCTBa
Bnucannsie u onucanHbie
. bubnuorexa [JOK
59 YeThIPEXYTOJIbHUKH, UX MPU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOMCTBa
[IpuMeHeHne CBOMCTB BIIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
peIIeHNN TEOMETPUIECKUX 3a1a4
[IpumeHeHre CBONCTB BIIUCAHHBIX U
61 ONMCAHHBIX YETBIPEXYTOJIbHUKOB MPH
pEelIeHNN TEOMETPUYECKUX 3a7a4
2 B3anmHoe pacnosioxkeHue IByx bubmuorexa [JOK
OKPYXXHOCTEH, 00IIT1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bubnuoreka [JOK
63 Kacanue okpyxxHocteit 1
https://m.edsoo.ru/8a1410a8
KonTtponsHas pabora o teme "YTibl B
bubnuoreka [JOK
64 OKPYXHOCTHU. BricanHble U OnMCaHHbIE
" https://m.edsoo.ru/8al41c88
YEThIPEXYTOJIbHUKU
65 [ToBTOpEHNE OCHOBHBIX NOHITHI U METOJIOB bubnunorexa [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HaHUH https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHNE OCHOBHBIX NOHITHI U METOJIOB bubnunoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000I1IeHre 3HaHU! https://m.edsoo.ru/8al41efe
67 HroroBas koHTposbHas paboTa bubnunoreka [JOK




https://m.edsoo.ru/8a142368

68

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
KypcoB 7 u 8 KiaccoB, 0000IeHIE 3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/8al1420ac

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Omnpenenenre TPUrOHOMETPUUECKUX | bubnnorexa [JOK
¢byskuuit yrinos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIbl IPUBEICHUS 1
bu6moreka [IOK
3 Teopema KocHHYCO 1
peMa KOCHHYCOB https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCMHYCOB 1
b K
5 Teopema KOCHHYCOB 1 nommorexa O
https://m.edsoo.ru/8al142d5e
6 Teopema cunycoB 1 bubmorexa OK
https://m.edsoo.ru/8al142e8a
TeopeMa cuHyCOB 1
Teopema cuHycoB 1
9 Haxoxnenue njvH CTOpOH U BEJIMYUH YTJIOB | bubmuoreka [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Peuienne TpeyroinbHUKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8al42ac0
bubnuoreka [JOK
11 Peuienne TpeyroinbHUKOB 1
https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CHICHHC TPEYTOJILHIKOB https://m.edsoo.ru/8al42ac0
b K
13 Pemenue TpeyroapHuKoB 1 nommorexa [10

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




[IpakTHueckoe NpUMEHEHNE TEOPEM CHHYCOB

bubmuoreka [JOK

14
H KOCHUHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTyeckoe NMPUMEHEHUE TEOPEM CUHYCOB
U KOCUHYCOB
16 KonTtponsHas padota o Teme "Pemenne bubnuorexa [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
b K
17 [Tonsatue o mpeoOpazoBaHUU MTOA00US nommorexa O
https://m.edsoo.ru/8a143ab0
13 CoOOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX bubnuorexa [JOK
¢buryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHEBIE DJIEMEHTHI HOJ00HBIX
duryp
TeopeMa 0 mpoU3BEAECHUH OTPE3KOB XOP/I,
P P P P bu6mmoreka [IOK
20 TeopeMa O MPOU3BEJACHUH OTPE3KOB
. https://m.edsoo.ru/8a14406e
CEeKYIIHX, TeOpeEMa O KBaJpare KacaTeJbHOU
Teopema 0 mpon3BeaEHUN OTPE3KOB XOPJ,
P P P P bu6mmoreka [IOK
21 TeopeMa O MPOU3BEJACHUH OTPE3KOB
. https://m.edsoo.ru/8al441a4
CEeKYIHX, TeOpeEMa O KBaJpare KacaTeJbHOU
Teopema o mpon3BeEHUN OTPE3KOB XOP/,
P P A P PA bu6mmoreka [IOK
22 TeopeMa O MPOU3BEJCHUN OTPE3KOB
. https://m.edsoo.ru/8al442da
CEeKYIIHX, TeOpeMa O KBaJpare KacaTeJbHOU
73 IIpuMeHeHne TeopeM B pElICHUN bubnnoreka [JOK
T€OMETPUUECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
4 IIpuMeHeHne TeopeM B pElICeHUN bubnunorexa [JOK
Te€OMETPHUUYECKHUX 3a1a4 https://m.edsoo.ru/8al443fc
)5 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK
Te€OMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8a144578
26 KonTponbHas paboTta o Teme bubnunoreka [JOK




"[IpeoOpazoBanue moaoous. MeTpuyeckue
COOTHOILIEHUS B OKPY>KHOCTH"

https://m.edsoo.ru/8al447a8

7 Omnpenenenre BeKTOPOB. OU3HUECKUI U bubnuorexa [JOK
F€OMETPUYECKHUM CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
)% CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB, bubnuorexa [JOK
YMHOX€EHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnuorexa [JOK
YMHOX>XEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BRIUUTAHHUE BEKTOPOB,
YMHOKEHUE BEKTOPa Ha YUCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJIJTHHEAPHBIM BEKTOPaM
32 Koopnunatsl BekTopa buomorexa OK
https://m.edsoo.ru/8al44fbe
3 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €r0 bubnuoreka [IOK
NPUMEHEHUE 711 HAXOXKIACHUS [UIUH U YIJIOB https://m.edsoo.ru/8a14539¢
34 CkansipHO€ MPOU3BEICHUE BEKTOPOB, €r0 bubnuoreka [JOK
NPUMEHEHUE JJI1 HAXOXKIAEHUS UIMH U YIJIOB https://m.edsoo.ru/8al14550e
35 Pemenue 3aga4 ¢ NOMOIIBbIO BEKTOPOB Eubmorexa HOK
https://m.edsoo.ru/8al44c3a
bubnuoreka [JOK
36 Pewrenue 3agau ¢ moMoOIIbIO BEKTOPOB
https://m.edsoo.ru/8al1458c4
37 [IpuMeHeHne BEKTOPOB ISl peLeHUs 3a/1a4
(10737041
38 KonTponpHas padota o teme "Bextops!"” Bubmmorexa LIOK
https://m.edsoo.ru/8a145b08
39 JlexapTOBbI KOOpJAUHATHI TOUYEK Ha

IIJIOCKOCTH




bubmuoreka [JOK

40 VYpaBHeHME NpsAMON
https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NPIMON
bubnuorexa [JOK
42 ¥PaBHEHHE OKPYIKHOCTH https://m.edsocI)_.[ru/8a14635a
43 KoopanHatsl Touek nepeceueHus bubmmoreka [{OK
OKPYXHOCTH Y IIPSIMOU https://m.edsoo.ru/8a146620
44 Meroa KoOpaAuHAT IPHU pELIEHUN
reOMETPUUECKUX 33/1a4, MPAKTUYECKUX 3a]a4
45 Meroa KoOpuHAT IPH pEIEHUN
reOMETPUUECKUX 33/1a4, MPAKTUYECKUX 3a]1a4
46 Meroa KoOpauHAT IPU pEIEHUN
reOMETPUYECKUX 3a/1a4, MPAKTUYECKUX 3a]a4
47 KonTtponpHas padota o Teme "JlekapToBbl bubnuoreka [IOK
KOOPJIMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [IpaBubHBIE MHOTOYTOJIbHUKH, BEIYUCIICHUE bubnuoreka [IOK
HX DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno n. JInuHa OKpyKHOCTH bubmmorexa [OK
https://m.edsoo.ru/8a1472c8
50 Yucno m. JInuHa OKpyKHOCTH bubmorexa HOK
https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpyKHOCTH
bubnnoreka [JOK
52 Panuannas mepa yria https://m.edSO(I)_.[ru/8a147140
53 [Inomans kpyra, CEKTOpa, CErMEHTa bubmorexa LIOK
https://m.edsoo.ru/8a147426
54 [Inomane Kpyra, CeKTOpa, CerMmeHTa Bubmmorexa LIOK

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




bubmuoreka [JOK

55 IInomans kpyra, cekropa, CerMeHTa
tHans xpyr P https://m.edsoo.ru/8a147750
bubmmoreka [{OK
56 [TonsTHE O ABMIYKEHHUH TIJIOCKOCTH
https://m.edsoo.ru/8al147c82
N bubnuorexa [JOK
57 [TapamienpHbIM IEPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
. bubnuorexa [JOK
58 [TapannenbHblil mepeHoc, HTOBOPOT
https://m.edsoo.ru/8a147f16
59 [TapannenbHblil mepeHoc, HTOBOPOT
60 [TapamiensHbII IEPEHOC, TOBOPOT
61 IIpuMenenne ABMKSHHH TIPU PEIICHUH 3a1a4 bubmorexa OK
p A PP A https://m.edsoo.ru/8a1480e2
KonTtponsHas pabota no remam
62 "IIpaBunbHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBUKEHHS TIIOCKOCTH"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
. bu6moreka [IOK
63 3HaHUM. M3MepeHne reomeTpuyeckux
https://m.edsoo.ru/8a148524
BeNUYUH. TpeyroasHUKU
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
. bu6mmoreka [JOK
64 3HaHuil. [lapamienbubie u
https://m.edsoo.ru/8a148650
MepIEHIUKYIISIPHBIC TIPSMBbIE
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL
65 3HaHUU. OKPY>KHOCTb U KPYT.
I'eomeTpuueckre mocTpoeHus. YTJIbl B
OKPYXHOCTH
[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
66 3HaHUM. BrincaHHbie U ONMCaHHbBIC

OKPY’XHOCTHU MHOT'OYT'OJIbHUKOB




bu6mmoreka [{OK

67 HTorosas KoHTpoJbHAsA paboTa 1
https://m.edsoo.ru/8a148920
68 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTH3AIUS |
3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
6 I'eomerpus
PacriozHaBaTh M3ydeHHbIE TeoMeTpuyeckue (Urypbl, ONPENeNsaTh HX
B3aMMHOE€ DACIIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue QUrypsl,
6.1 BBINIOJIHATh YEPTEXKHM IO YCIOBHUIO 3a1aud. M3mepATs JNUHEHHBIE U
yIJI0BBIE€ BEMMYHHBIL. Pernath 3aauu Ha BHIYMCIICHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB
Jenate Tpy0Oyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BETUYHUH MPEIMETOB B
6.2 peaJibHOM JKW3HH, pa3MepoB MPHUPOJHBIX O0O0BEKTOB. Paznuyarh
pa3Mepbl 3TUX 0OBEKTOB M0 MOPSIIKY BETUUNUHBI
6.3 CTpOoUTh YePTEKH K TEOMETPUUYECKUM 3a7a4am
ITonb30BaTbCs NMPU3HAKAMM PABEHCTBA TPEYrOJIBHUKOB, UCIIOJIb30BaTh
6.4 MIPU3HAKKU U CBOICTBA PaBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUN
3a1a4
6.5 IIpoBOIUTE  JOTMYECKHE  PACCYKIEHUS  C  HCIOJBb30BAHUEM
' TEOMETPUUECKUX TEOPEM
ITonb3oBatbes IIpU3HaAKaMu paBeHCTBa IIPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHONM K TUIIOTEHY3€
IPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, B PEILIEHUU T€OMETPUYECKHUX 3a]a4
Onpenenars napamieabHOCTh NMPSMBIX C IOMOILBIO YIJIOB, KOTOpPbIE
67 oOpaszyer ¢ HUMHU cekymas. OnpeaensaTs NapalieabHOCTh MPSIMbBIX C
' IIOMOUIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSMOM IO TOYEK
APYrou mpsmMou
6.8 Pemate 3aaun Ha KieT4aroil Gymare
[IpoBOANTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE M OyKBEHHbIE
69 3HAUEHUS YIJIOB B TEOMETPUYECKHX 3aJadax C HCIOJIb30BAHUEM

CYMMBI YIJIOB TPCYTOJIbHHUKOB W MHOI'OYT'OJIbHHUKOB, CBOICTB YIJioB,

O6pa3OBaHHLIX Inpu MNEpCeCCUCHUN [IBYX MNAPAJUICIIBHBIX MPAMBIX




ceKyllel. Pemare npakTuyeckue 3aa4i Ha HaXOKJICHHUE YIJIOB

BJIaI[eTB IIOHATHEM reoMEeTpUICCKOIro MECTa TOYCK. YMmeThb

6.10 ompeneNniaTh OUCCEKTPUCY yIJla M CEepeAWHHBIA TEPHEeHIUKYIIp K
OTPE3Ky KaKk FTE€OMETPUICCKHIE MECTa TOUYCK
DopMyIHpOBaTh ONPEICIICHUS OKPY)KHOCTH U Kpyra, XOpIbl |
6.11 IUaMeTpa OKPYXHOCTH, TIOJb30BaThbCsi MX CBOWCTBaAMHU. YMETh
MPUMEHSITHh 9TH CBOKWCTBA IIPH PEIICHUU 33124
Bragers TOHSATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHWKA OKPYXKHOCTH,
yMeTh HaxomuTh e€¢ TmeHTp. [lomp3oBarbest (pakraMu O TOM, HTO
6.12 OMCCEKTPHUCHI YTIO0B TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEAWHHBIC TEPICHANKYISIPHl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE
Bragerp TOHATHEM KacaTebHOW K OKPYKHOCTH, TIOJB30BAThCS
6.13 TEOPEMOM O TEPHEHIUKYIIPHOCTH KacaTeIbHOW W  pajJuyca,
MIPOBEIEHHOTO K TOYKE KAaCaHUS
6.14 [Tonp30BaThcsl MPOCTEHIIMMH TEOMETPHYSCKUMH HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
615 [IpoBOIUTH OCHOBHBIE T'E€OMETPHUYECKHE IOCTPOEHUS C MOMOIIbIO
' LHUPKYJIA U JIMHEHKHU
8 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHHUKOB, UX JJIEMEHTBHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPHU PELICHUH F'€OMETPHUECKUX 33134
62 [IpumeHsATh CBOWCTBA TOUYKHM TMEpPECEUEHUs] MeAUaH TPeYroJbHHKa
' (meHTpa mMacc) B peleHun 3a1a4
Brnagers mnoHsTHEM CpeaHEeW JIMHUM TPEYroJbHUKA W Tparmeluu,
63 OPUMEHSTh WX CBOMCTBa MpHU pEHICHUH T'E€OMETPHUUECKUX 3aj1ad.

[Tonp3oBatbes Teopemoit daneca U TEOPEMON O MPONMOPLUHUOHAIBHBIX

OTPE3KaxX, MPUMCHATH UX JISI pCHICHUSA NPAKTUYICCKUX 3a/laYd




6.4

[IpumensaTs mnpu3HakKu NOA00US  TPEYTOJIBHUKOB B pEIICHUU

TCOMECTPHUUICCKUX 3ada1d

6.5

[Tone3oBaTbes Teopemoit [Indaropa mis pemeHus reoMeTpUIECKUX U
npakTuueckux 3amad.  CTpouTh MaTeMaTH4YecKyld MOJEIb B
IIPAaKTUYECKUX 337a4ax, CAMOCTOSTEIBHO JAENAaTh YEePTEX U HAXOAWTH

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagete noHATHMSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
MIPSIMOYTOJIBHOTO TpeyroibHUKa. Ilonb30BaTbCs ATUMU NOHATUAMU

I pEIICHUSA MMPAKTUYCCKUX 3aJa4

6.7

Boruncnsate (pa3nuyHbIMU crioco0aMu) IJIOLIAAb TPEYroJdbHUKA U
IUIOU[AAM MHOTOYTOJBHBIX Guryp (moJsb3ysich, Triae HEO0O0XO0AUMO,
KaJbKyIATOpoM). [IpyMeHsITh moydyeHHblE YMEHUS B MPAaKTUUYECKUX

3a7a4ax

6.8

BitageTs MOHATHAMM BOIMCAHHOTO U IEHTPAJIBHOTO yIrila, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yrilax MeXay XOopAaMu (CEeKyLIUMHU) U
yrie MeXJy KacaTelbHOM M XOpION IPHU PEUIEHUH I'€OMETPUUYECKHUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'IBHI/IKa, IIPpUMCHATH

CBOMCTBA OMUCAHHOIO YETHIPEXYrOJbHUKA [P PEIICHUH 3aa4

6.10

[IpumensTh moONy4YeHHbIE 3HAHUS HA MPaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a]ad peajbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOILIME BBIUMCICHHUS C TNPUMEHEHHEM ToJao0us U

TPUTOHOMETPHH (MOJIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKUE (DYHKLIHUU OCTPBIX YIJIOB, HAXOJUTh C MX
IOMOUIBIO PA3JIMYHBIE DJIEMEHTBHI MPSIMOYTOJIBHOTO TpPEYroJIbHUKA
(«pemieHre  MPSIMOYTOJBHBIX  TPEYroJibHUKOB»). Haxomute (¢

IIOMOIIIBIO KaJ'ILKyJ]ﬂTOpa) JJIMHBI U YTJIbL JJI4 HETAOIHYHBIX 3HAYECHUI




6.2

[Tonwp3oBatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM

MCXKIAY TPUTOHOMETPHUYCCKUMU BCIIMUNHAMUA

6.3

Hcnonp30Bare TEOpEMBI CHHYCOB M KOCHUHYCOB [UIsl HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOB»),

IMPUMCHATH UX IIPU PCIICHUHN 'COMCTPHUICCKUX 3a1a4

6.4

Bnagers nonsTHsIMM TpeoOpazoBaHUs MOJOOMUS, COOTBETCTBEHHBIX
aneMeHToB moJ00HbIX (uryp. Ilonb3oBaThcsi CBOMCTBaMU T0J100MS
MIPOU3BOJBHBIX (PUTYpP, YMETh BBIYHCIATH JUIMHBI U HAXOJUTh YIJIbI Y
nonoOHbIX ¢uryp. IlpumeHsTh cBOWCTBa MOMOOUS B MPAKTUUYECKUX
3aja4aXx. YMeThb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUIYyp B

OKpY’KaIoIlleM MUpe

6.5

[lonb3oBaTbcsi TeopeMaMud O TPOU3BEACHUM OTPE3KOB XOpH, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaThcsi BEKTOpaMH, TMOHUMATh WX TEOMETPUUYECKUN U
(bu3nyeckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢buznueckux 3amgad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U YTII0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMIPUMCHATH €0 B

PEIICHHUHU IT'COMETPHUYCCKUX U IMTPAKTUYCCKUX 3a1a4

6.8

Brnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMETb BBIYMCIATH IUIOHIAAb Kpyra u ero dacred. IlpumeHsarts

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHUHA (1)I/Il"yp, IIPUMCHATH JIBUKXCHHA

IIIIOCKOCTHU B HpOCTCfII.HHX ciryqgasax

6.10

[IpuMeHsAT, NOMyYEeHHBIE 3HAHUS Ha MPaKTHUKE — CTPOUTH
MaTeMaTHYECKUE MOJEIN Ul 3aJad peajbHON XU3HU U NPOBOIUTH
COOTBETCTBYIOLIIME BBIUUCICHHS C NPUMEHEHHEM TOoJ00us |
TPUTOHOMETPUYECKUX (QYHKUMH (MOdB3YsCh, TJe HEeoO0XOAUMO,

KaJIbKYJISATOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpus
Havanphbie nonsitus reometpun. Touka, npsimasi, OTpe3o0K, Jdyd. YroJ. Buabl
6.1 yriaoB. BeprukansHele M cMexHbIE yriabl. buccekrpuca yrma. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIUKYASIPHOCTD MPSIMBIX
6.2 Cummerpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETpPHUH.
' [Ipumepbl cUMMETPHUH B OKpYKarOIIeM MUpe
63 OCHOBHBIE TIOCTPOEHMS C MOMOIIBKO LMPKYIS WM JIMHEHKH. TpeyrojpHUK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE M pPAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBA W TIPU3HAKKM PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa M MPU3HAKU MapajuiebHBIX TpsAMbIX. CyMMa yIJIOB TPEYrOJbHHUKA.
' Bremnue yriibl TpeyrojibHUKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MeEOUaHbl MPAMOYTOJBHOTO
67 TPEYroJbHUKA, MPOBEIEHHOM K runoreHy3e. IlpusHaku paBeHcTBa
' HIPSIMOYIOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OonblieM yrie u Oousblieil cTOpoHE
TpeyroybHUKa. [lepnenauKkyisp u HakJIOHHas
6.9 I'eomerpuueckoe mecto Touek. buccekTpuca yriia M CepeAMHHBIN
' NEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HuX CBOWcTBa. B3auMHOe
6.10 pacIlosio’)KeHUE OKpPY)KHOCTM M mnpsaMoil. KacarenpHas M cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BINHMCAHHAas B yroj. BrnucaHHas M ONUCaHHAsE OKPYKHOCTHU

TPEYTrOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronpHUK, poMO, KBajipaT, UX PU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBoicTBa U nmpusHaku. [IpsmoyronbHas
' Tpaneuus

6.4 Meron yaBoenusi Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPEeYrojbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpduueHt mnonodus. Ilpusnakum mnomgoOus
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHny NpakTUIeCKUX 3a1au

6.7 @opmynbl U IUIOIIAM TPEYroJibHUKA, TMapajienorpamMma, pomba U
' Tpaneuuu

6.8 CpoiicTBa turomaae reomerpuueckux ¢uryp. OTHOIICHHE IUIOMAaeH
' MoI00HBIX uUryp

6.9 Brrunciienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
' MPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHIF€HC OCTpPOro yrja MpsSMOYTrOJIbHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynkun yrinos B 30°, 45° u 60°

610 Brnucannble W LEHTpaibHBIE YIUIBI, YrOJ MEXIYy KacaTelIbHOM U XOpIOW.
' VYTibl MEXIY XOpIaMU U CEKYLTUMU

6.13 BrucanHbIe ¥ ONMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.

OOu1me kacaTenbHbIE K ABYM OKPY)KHOCTSIM

9 KITIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEICHUS
Pemrenne TpeyronpHuKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Tpeob6pazoBanue nomoo6wus. [logodre cCOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema 0 nmpous3BeAEeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBHI,
6.5 MIPOTUBOMOJIO)KHO ~ HANpPaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEPALIUU HaJl BEKTOpamH. Pa3noxkeHue BeKTopa o JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! Bekropa. CkaisipHOE IPOM3BEIECHUE BEKTOPOB, MPUMEHEHUE IS
' HaXOJICHUS JITUH U YTJIOB
JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTU. YpPaBHEHUA MPAMOU U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MEPECEUCHUE OKPYKHOCTEH M MPAMBIX. MeTol KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHOCcTU. ['pajycHast u paguaHHasi Mepa yria, BBIYUCICHHUE UTHH YT
' OKpPY>KHOCTEH
6.10 [lnomane kpyra, ceKTopa, CerMeHTa
611 JIBuKeHHUsT TUIOCKOCTH W BHYTPEHHUE CHUMMETpUH ¢uryp (31eMeHTapHbIe

npencrasienus). [lapamnensusiil nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX MPU PELICHUH
3aJa4; yMEHHE HCI0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJIECHUM, NP PELIEHUU 3a]1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: OINPEAEIICHNEe, aKCHuOMa, TeopemMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIAHHA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HAaTypalbHBIX YHCEN, MpPHU3HAKU
JEeMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYUBATh 4YHCIA, NPEICTABIATh 4YHUCIAa Ha KOOPAUHATHON
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQXEHUI C KOPHSAMM, pa3jIoXKeHHe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN pa3HOCTH KBAJApaToB H

KBaZpaTa CYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATH NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
JIPOOHO-PAIMOHANBHEIE YPAaBHEHHS C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsi M300pakKeHMsl pelleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMY; yMEHHE OTIepupoOBaTh MOHATUSAMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pEIIeHMs 3a7ad U3 APYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIbI CYyMMBI U
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3a/1a4U U3 obnactu YIIpaBJICHUA JIUYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe
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YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId ITPEACTABIICHUSA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha60pa;

YMCHHC HU3BJICKATh, HHTCPIIPETUPOBATH )51 Hp606pa3OBBIBaTL




nHpOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIaXx W Ha JUarpaMmax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4alHbBIA ONBIT (CIy4alHbIN
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIy9alfHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pelllaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PEaTbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHM B OKpY)XKAalIlleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MaTEMATHKU B
HUCKYCCTBE, ONHUCHIBaTh OTIEJIBbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HUCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKHe ONepalud ¢  PaldoOHATBHBIMHU
' YUCIaMH

- JlelictButenbHble uynciia. ApudMeTrdeckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
' pe3ynbTaTa BBIYUCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panuoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u ApoOHO-panMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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