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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
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 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauansHbie noustusa reomerpun. Touka, npsmasi, OTPE30K, Jayd. YToi. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYIKAOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima ©  CepeMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

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

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [[puMenenune nogo0us npu peiieHny NPaKTUYECKUX 3a1ad.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpPaJIBHBIE YIUIbI, YIOJ MEXKAY KacaTeJbHOW U XOPAOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

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

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNpPAaBIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyMy HaJ BeKTopaMu. PaziokeHue BEKTOopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEH U MPSIMbIX. MeTOl KOOpJAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEeHTapHbBIE
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHANBUIYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUH, YMEHHUIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKu Kak c@epbl 4YeIoBeuYeCcKOn
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHHME, (POPMHPOBAHHME KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPY’KaIOIIEeW CpeJibl, IUIAHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAaHWUA, B TOM YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CPaBHEHHS, KPHUTCPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (aKkTaX, [AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BApUMAHTOB pElIeHUs, BbHIOMpaTh Hauboliee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIIMBATh KMCKOMOE M JaHHOEe, (OPMHPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUIOB U (POPM MIpEICTaBICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4l, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIHTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaliora, OOHApYyKUBAaTh pPa3jIU4YMe U CXOJCTBO MO3UIIMMA, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OONIUN MPOAYKT IO KPUTEPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CIOCOO pemieHusi ¢ y4€TOM HUMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHSITh NMPUYUHBI JOCTHXKEHUS WUIIM HEIOCTUKEHHS e,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3dnaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, OMNPEACNiITh UX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate rpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYHUH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEyroJibHUKAa, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTh 3agaun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXECHUE YIJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEAEisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPHU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOW TOYKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPaBEHCTBAMU, TTOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU NP PEIICHUU T€OMETPUUECKUX 3a]1ay.

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

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, MPUMEHSTh
UX CBOMCTBa MpHU pPEIICHUU TeOMETpHYEeCKUX 3ajaad. [lonbp3oBaThes TeopeMoi
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakThuueckux 3agad. CTpoUTh MaTEeMaTHYECKYH) MOJIeJIb B TPAKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NPaKTUYECKUX 3a]1a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHCAHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kiacce 0Oy4yarOUIUMNUCS TMOJYYUT CICAYIONINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaXoMUTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
W YTJIBI JTSI HeTAOJTUYHBIX 3HAUCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM JIJII HAXOXKJEHUS COOTHOIICHHA MEXIY TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («pPEIIEHUE TPEYrOJbHUKOBY»), TPUMEHITh HUX IpHU
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymMeThb BBIYUCISATH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOJMOOWS B MPAKTHYCCKUX 3ajadax. YMETh IMPUBOIUTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaThCSA BEKTOpAMH, IMOHUMATh HMX TEOMETPUYCCKUH W (DU3UYCCKUI
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH TeOMETPUUYSCKHUX U TIPAKTUYCCKUX 3a]1ay.

BrageTs MOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WM TEHTPBI) CUMMETpHHM (HUTYp, TPUMEHSTH JIBHIKCHHS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJIC
HEO0OXO0UMO, KAJIbKYIISITOPOM).



TEMATHYECKOEIIJTAHUPOBAHHUE

7 KIIACC

HanmenoBanuepasnena |KonuyecTBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYUAIOITUXCSI

(Temnl) Kypca 4acoB coiep>KaHue
[Ipocreine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITOHATHUS U OIIPEACIICHUS.
reoMeTpuiecKkueUrypbu reOMETPUYECKUE Pacno3naBaTh U3yueHHbIE TeOMETPUUECKHUE PUTYPBI,
ux cBoucTBa. M3smepenue OOBEKTHI. onpeaeaATbUXB3aMMHOEPACIIOI0KEHNUE, BLINTOTHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a1aUH.
JIOMaHasl. IIpoBOAMTHEIPOCTEUIINETIOCTPOCHUSCITOMOIBIOLUPKYIIS U

CMexXHBIE U

JINHEUKU.

BEPTUKAIbHBICYTJIBIL. N3MepATHINHENHBIEN YTIIOBBIEBEIMUUHBIT€OMETPUIYECKHUX U
Pa6ora MPAKTHYECKUX OOBEKTOB.
CIIPOCTENIIIUMU OnpepensiTb«HarIa3»pazMepbIpeabHbIX00bEKTOB,
YEepTEKAMH. MPOBOAMTHIPYOYIOOIIEHKYUXPa3MEPOB.
HN3mepeHnennHenHbIX PemaTb3a1aunHaBbIYUCIICHUE IITMHOTPE3KOBUBEITNYMH
U YTJIOBBIX BEJIMYHH, YTJIOB.
BBIYMCIICHUEOTPE3KOB Pemartp3aiaunHaB3aMMHOEPACIIONIOKEHHE T€OMETPUUECKUX
Y YIJIOB buryp.
IIpoBoauTHKIACCUDUKAITUIOYTIIOB, BLIYHCIATH
JIMHEWHBIE U YTIIOBbIE BEIUYMHBI, IPOBOJAUTH
HEOOXOAUMBIE JOKA3aTeIbHbIE PACCYKICHHUS.
3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPUU
TpeyronbHUKN 22 [lonsiTHEOpPABHBIX Pacno3naBaTbnapblpaBHBIXTPEYTOJIbHUKOBHATOTOBBIX
TPEYTOJIbHUKAX yepTexax (C yKka3aHUEM MPU3HAKOB).
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U TIEPBUYHBIE
MPEACTABICHUS
opaBHbIxpurypax. Tpu
MpU3HAKa PaBEHCTBA
TPEYTOJIbHUKOB.
[IpnsHaku
paBeHCTBA
IPSMOYTOJIBHBIX
TPEYTOJILHUKOB.
CBoOMCTBOMEIUAHBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTEHY3E.
PaBHOGenpeHHbICH
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3HakuucBoiiCcTBa
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasencTra

B T€OMETPUHU.
[IpssMOYTOJIbHBIN
TPEYTrOJIbHUKCYTIIOM
B 30°

BbIBOAUTBHCIIECTBH(PaBEHCTBCOOTBETCTBYIOMINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH OINPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJIBHOT0, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETOTPEYTOJIbHUKOB;0MCCEKTPUCHI, BEICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMyJIHPOBATHCBONCTBANTIPU3HAKUPABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTBhUCPTEIKH, peIaTh3aAAYMCIIOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHSTBIIPU3HAKUPABEHCTBAIPSIMOYTOJIHBIX
TPEYroJbHUKOB B 33a/[a4ax.
Hcnonb3oBaThunpoBbIepecypCHINIANCCIe0BAHUS
CBOWCTBHU3y4YaeMbIX(pUryp.
3HAKOMHUTBCACHCTOPHEIPAa3BUTUATCOMETPUH
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[TapannenbHble IpsIMBIE,
CyMMAayIJIOBTPEYTOJIbHUKA

14

[TapannensHbie
IIPSIMBIE,UXCBOKCTBA.
Haxkpecr nexamue,
COOTBETCTBEHHBIE

U OHOCTOPOHHUE
yTJ1b1,00pa30BaHHbIC
IIpU [IEPECCYECHUHN

MapaJuICJIbHbIX IPAMBIX

ceKyIien).
[Ipusnax

MapaJliICJIbHOCTU IIPAMBIX

yepes

PaBEHCTBOPACCTOSIHUM OT
TOYEK OJHOU MPSIMOM 110

BTOPOU IIPSMOIA.
Cymma yriioB
TPEYTOJIbHUKA.
Buemnueyrubt
TPEYTOJIbHUKA

DopMyIMPOBATHIIOHATHEIAPAUICIIBHBIXITPSAMBIX,
HAXOAUTBIPAKTUYECKUECITPUMEDBI.
N3yuyaThCcBONCTBaYTI0B,00pa30BaHHBIXIIPUIIEPECEUEHUN
[IapaJIIEIbHbIX IPSAMBIX CEKYIIECH.

IIpoBoauTk 10Ka3aTENbLCTBA NIAPAJUIEIBHOCTH
JBYXIIPSMBIXCIIOMOIIBIOYTJIOB,00pa30BAHHBIXIIPUIIEPECECUEHU
Y 3TUX NPSAMBIX TPEThEU MPAMOM.
BeI4MCcJIATBCYMMYYTIIIOBTPEYTOJIbHUKAUMHOTIOYT' OJIBHUKA.
HaxoauTbuucioBblen0yKBEeHHbIC3HAUCHUSYTIIOB
Br€OMETPUYECCKUX3a4a4aXCUCIIOIB30BAHUEMTEOPEM O
CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYTI'OJIbHUKA.
3HAKOMHUTBCACUCTOPUEHPA3ZBUTHATEOMETPUI

OKpyX HOCTBUKPYT.
['eomeTpuyeckue
[MOCTPOECHUS

14

OKpY>XHOCTh,X0p/1a U

JTTHaMETP UX CBOMCTBA.

KacarenpHas
KOKPYKHOCTH.
OKpY»XHOCTB,

DopMyIMpOBaTHONPEaeeHUS :0KPYKHOCTH, XOP/IbI,
JaMETpa U KacaTelIbHOM K OKPY>KHOCTH.
MN3y4aTbuXCBONCTBA, NPU3HAKHA, CTPOUTBUCPTEIKH.
HccaenoBarp, B TOM YKCIe HCHOJAB3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YTOJI; LIEHTP
OKPYXHOCTH,BITUCAHHOWBYTOJI;pPaBEHCTBOOTPEZKOB

14




BIIMCAHHASBYTOJL.
Ilonsitue o I'MT,

KacaTeJIbHBIX.
Hcnoas3oBatb MeToa ['MT i nokazarenbcTBa TEOPEMO

MPUMEHEHUE nepeceyeHrnr OUCCEKTPUC YIII0B TPEYTroIbHUKA U
B 3aJ1a4ax. CEpPEIMHHBIXNEPIIEHIUKYISIPOBKCTOPOHAMTPEYTOJIbHHUKA C
buccekrpucance nomouipro I'MT.
PEIVHHBIN OBJaaseBaTb NOHSTUSIMU BIIMCAHHON U OTIMCAHHOM
NEePICHIUKYIISIP OKPYHOCTEUTPEYTOJbHUKA, HAXOAUTBIIEHTPBIITUX
KaKI€OMETPUYECKUE OKPY>KHOCTEH.
MECTa TOYEK. PemaTbOCHOBHBIE321aUM  HANMOCTPOEHHUE: YIJIa,paBHOTO
OKpY>KHOCTB, JTAHHOMY;CE€PEIMHHOTONEPIEHIUKYISPAJaHHOTO0TPE3KA;
OIHUCAaHHAsI0KOJIO MPSIMOM, TPOXOJAIICH Yepe3 TaHHYIO TOUKY
TPEYTOJIbHUKA. U TIEPIIEHIUKYJIIPHON JaHHON IIPSMOM; OUCCEKTPHUCHI
OKpY>KHOCTB, JTAHHOTOYTJIA; TPEYTOJIbHUKOBIIOPAZIIMYHBIMAJIEMEHTAM.
BIIMCAHHAs 3HAKOMHUTBHCS ¢ UCTOPUEN Pa3BUTHS TEOMETPUU
BTPEYTOJIbHUK.
[Ipocrenmue
3a7a4n
HAIOCTPOECHHE
[ToBTOpEeHUE,000011ICHNE 4 [ToBTOpEHUE Pemarb3agaunHanoBTOpEHUE, WILTIOCTPUPYIOIIUECBIA3H
3HAHUI no0o0IIeHNe MEXKy pa3IMYHbIMH YacTSIMU Kypca
OCHOBHBIXITOHSTHUN U
METOJ0B Kypca
7xnacca
OBIIEE KOJIMYECTBO 68

YACOBIIOIIPOT'PAMME

15




8 KJIACC

HanmenoBanuepasnena | Komuuect OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca BO co/iep>KaHue
4acoB

UeThIpeXyroJIbHUKH 12 [Tapamenorpamm,ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX
NPU3HAKUHCBOMCTBA. YETBIPEXYTOJIbHUKHU PA3HBIX BUJOB U UX DJIIEMEHTHI.
YacTHele ciryyan @opmMyJIMpPOBATH ONpeeJIeHUsI: ITapajiesorpamma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneiuu, paBHoOOKOH
(MpsAMOYTOJILHUK, pOMO, | Tpameuuu, IpsIMOYTroJbHOM Tpanenuy.
KBaApar), Ux Jloxa3pIBaTh M HCNOJIB30BaTh NPH PELICHUH 32124
PU3HAKUKCBOMCTBA. NIPU3HAKU U CBOWCTBA: Mapajuiesiorpamma,
Tpanenus. IpsIMOYTOJIbHUKA,poMOa,KBaIpaTa, Tpaneiuu,paBHoOOKO M
PaBnoGoKkas Tpaneuuu, NpsSMOYTroJbHOW TPaIelyH.
UIPSIMOYTOJIbHAS IIpuMeHATBMETOAYABOCHUAMEAUAHBITPEYT OJIbHUKA.
Tpaneuuu. Hcnoab3oBaThiindpoBbiepeCcypChIIAUCCICIOBAHUS
MetonynsoeHus CBOMCTB M3y4aeMbIX Quryp.
MEJUAHBI. 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPHUU
LlenTpanbHas
CUMMETPUS

Teopemadanecanreopema o 15 Teopemadaneca u IIpoBOoAUTHIIOCTPOEHUSICTIOMOIIBIOIUPKYIJISIUIIUHENKH C

MPONOPITMOHATILHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKH

TeopeMa
OTPOTIOPITUOHATHHBIX
OTpe3Kax.

Cpenusst TUHUS
TPEYTroJbHUKA.
Tpaneuus,eecpenHsA

UCIIOJIb30BaHuE TeopeMbl Dasieca u TEOPEMBI
ONPONOPLIMOHATBHBIXOTPE3KAX, CTPOUTHUYETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYTrOJIbHUKAIIEPECEKAOTCSIBOJJHOUTOUKE, NHAXOAUTh
CBSI3bCLEHTPOMMACC, HAXOAUTHOTHOLLIEHUE,BKOTOPOM
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JIMHUSL.
[IponnoprmoHansHbIE
OTPE3KHU.

Lentpmacc
BTPEYTOJIbHUKE.
IToxoOubIe
TPEYroJbHUKU. Tpu
pU3HAKa MOA00HUs

METUAHBIICIIATCATOUKOUMXITCPECCUCHUS.
HaxoauTb1og00HBICTPEYTOIbHUKHHATOTOBBIXYEPTEKAX C
yYKa3aHUEM COOTBETCTBYIONTUX IMPU3HAKOB MOA00HS.
PemaTb3agauynHano100HBIETPEYTOJIBHIKH CIIOMOIIIBIO
CaMOCTOSTEILHOTO TTOCTPOCHUS YEPTEIKEH U HAXOKIACHUS
M0JIOOHBIX TPEYTOJBLHUKOB.
IIpoBoaUTHA0KA3aTEIBLCTBACUCIIONH30BAHUEM TTPU3HAKOB
IOJ00HS.

TPEYTOJILHUKOB. Jloka3bIBaTBTPUNIPU3HAKATIONOOUATPEYTOJIbHUKOB.
[Ipumenenue IIpumMeHsITH MOTyYeHHBIC 3HAHUS MPU PEIICHUN
no00ust r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.
IIPU pPELICHUU 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATCOMETPHUU
IpaKTUYECKUX3a/1a4
[Imomans. Haxoxnenue 14 CaoicTBamIomanei OBiaeBaTbNepBUYHBIMHIIPEICTABIE HUIMUOO0OIIICH
IJIOIIAIEN TPEYTOJIbHUKOB TreOMETpUUYECKUX (UTYP. TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX QUTYD. DopMyIIBI IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaanmnogoO0HbIXPUryp JUTSTLIONIA I BoIBoAMTH(GOpMYIIBITUIONIAUTIAPATIIIEIOT PAMMA,
TPEYroJIbHUKA, TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
napasuiesiorpamma, NpsMOYTOJbHUKA (KBaApaTa).
Tpanenuu. BoiBoAMTH POPMYIIBI TUTOIIAAH BBITYKIIOTO
Boruucnenue YEThIPEXYTOJIbHUKAYEPE3IUarOHATUN YT OJIMEKTYHUMHU.
IJIOIIAJEHCIIOKHBIX HaxoauTsmnomaauduryp,n300pakeHHBIX HAKIIETIaTON
buryp. Oymare, HCNoJIb30BaTh pa3oueHne PUTYPHI HA YACTH

HAO0CTparnBaHHUC.
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[Tnomanuduryp

Pa30uparsnpuMepbINCIONb30BaHUSBCIIOMOraTENBHON

HakJieTyaTonoymare. IJIOIIAAH JJIsl PELICHUS] TEOMETPUUYECKUX 3a/1a4.
[Tnomanu mogo06HBIX HaxoauthIiomaauno100HbIXPUryp.
duryp. BbI4uCaS THIUIONAIUPA3TIMYHBIXMHOTOYTOJIBHBIX(DUT Y.
3anaun Pemathb 3a1a4m Ha TUI0IA/Ib C MPAKTUYECKUM
CIIPAKTUYECKUM coJiep)KaHuEeM
COZIEpKAHUEM.
Pemenunesanau
CIIOMOIIIBIOMETO/1a
BCIIOMOTaTeJIbHON
IJIOILAAN
Teopemalludaropa 10 Teopemalludaropa, Hoxka3zpiBaTbTeopeMylludaropa,ucnosib3oBaTbee B
MHayajaa TPUTOHOMETPUU €€ IPUMEHEHHE. MPAKTUYECKUX BBIYMCICHUSX.
Onpenenenne D opMyJIHPOBATHONPEACICHUITPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX | (YHKIUHOCTPOTOyTiia, MPOoBePATHUXKOPPEKTHOCTb.
GbyHKIIUN OCTPOTO BbIBOAUTHTPUTOHOMETPUUECKUECOOTHOIIEHUS B
YIIAnpsIMOYIOJIBHOTO | MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHUKA, HccsienoBaTbCOOTHOLICHUSIMEKYCTOPOHAMU
TPUTOHOMETPUYECKUE | BIPSIMOYTOJBHBIXTPEYroJbHUKAXC yriaamMuB45°u45°; 30° u
COOTHOUIEHUS 60°.
BIIPSIMOYTOJILHOM Hcnonab3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOXKACHUS
OcHoBHOE COOTHOIICHUMUMEXK Ty TPUTOHOMETPUYECKUMHUPYHKITUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPHIX YTJIOB.
TOXJIECTBO IIpuMeHSTBHII0TyYeHHbIE3HAHUSIMYMEHUSATIPUPEIICHUN

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUATEOMETPUN
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YTl B OKPYKHOCTH.
BrnrcanHbIEMONIMCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble
KOKpyx’HocTu.Kacanue
OKpY>KHOCTEH

13

Bnucannbie
ULICHTPAIbHBIE
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.
YrasIMex Iy
XOpJlaMu
HCEKYIIUMU.
Brnucannsien
OITMCAHHEBIC
YETBIPEXYTOJIbHUKHU,
UX TIPU3HAKU

U CBOMCTBA.
[IpumenenunesTnx
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYXOKPYKHOCTEM,
oomme
KacaTeJIbHbIC.
Kacanne
OKPYKHOCTEH

@ opMyJIMPOBATHOCHOBHBICONIPEICIICHN S, CBSI3aHHBIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTbBNMCaHHBIEYTIIBL,ONUPAOIIUECIHAOTHYAYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yrilax, TEOPEMbI O BIIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
PECYpPCOB,BIIMCAHHBIEMONIMCAHHBIEYETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.
Hcnosb30BaTh3TUCBOKWCTBAUTIPU3HAKUTIPUPEILICHUH 33/1a4
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[ToBTOpEeHue,000011eHNE 4 [ToBTOpEeHUE PemaTtb3agaunHanoBTOpeHUE, WIUTIOCTPUPYIOIIUECBSI3U
3HaHUU OCHOBHBIXTIOHSATHIH MEXIy Pa3TMYIHBIMU YacTsIMHU Kypca
METOJIOB KYPCOB
7 1 8 KJ1accoB,
000011eHre3HAHUM
OBIIEE KOJIMYECTBO 68
JACOBIIOITPOT'PAMME
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9 KJIACC

HanmenoBanuepasnena | KonnyecTtBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Tpuronometpus. Teopemsl 16 Onpenenenue @ opmyJIpoBATHONPEIEeTeHUSITPUTOHOMETPUUECKHUX

KOCHUHYCOB U CHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYyIBIX U MPSMBIX yTJIOB.

PerieHneTpeyroibHUKOB Gyrkuityriosot0° 10 | BBIBOAMTBETEOPEMYKOCHHYCOBUTEOPEMYCHHYCOB (C
180°. ®opmyibl pagnycoM ONMUCAHHON OKPY>KHOCTH).
[PUBEICHUSL. BoiBoauThGOpMYJIBILIIABBIYHCICHUATIOIIACHT
TeopeMaKkoCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IO IUTPE YT O bHUKAYEPE3IBECTOPOHBINYTOJIMEXKY HUMH,
Pewenue dbopMyIa momaa YeTbIpeXyrojbHUKA Yepe3 ero uaroHaiu
TPEYrOJIbLHUKOB. M YTOJI MEX/ly HUMH).
HpaKTI/ILIGCKOG PeHIaTI)TpCYFOJIBHI/IKH.
TIpIMEHEHHE Pemarbnpakruueckre3agauu,CBOAAIINECS
JI0Ka3aHHBIXTEOPEM KHAXO0XJIECHUIOPA3TUYHBIX3JIEMEHTOBTPEYT OJIbHUKA

[IpeobpazoBaHnenonoousl. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

Metpuueckue orpeoOpa3oBaHUH HccnenoBaThbOTHONICHHETMHEHHBIXAJIEMEHTOBMUTYD TIPU

COOTHOIICHUS 0100w npeoOpa3zoBaHUU TOIO0MS.

BOKPY>KHOCTH CoOTBETCTBEHHBIE HaxoauTbnpumMepsinogo0usiBOKpyKaroen
AJIEMEHTHITIOTOOHBIX NEUCTBUTETBHOCTH.
dburyp. BbIBOAMTHEMETPUUECKUECOOTHOIEHUSMEXK TYOTPE3KaMU
Teopema XOpJ, CEKYIIUX U KacaTelIbHbIX C UCIOIb30BaHUEM
ONPOU3BEJCHUH BIIMCAHHBIX YTJIOB U MOJJOOHBIX TPEYTOJIbHUKOB.
OTPE3KOB XOP/, PematbreomeTpuuecKkue3aauun3aiauuu3peanbHON KU3HU C
TeopemMa UCII0JIb30BAHUEM MTOAOOHBIX TPEYTOJIbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TEOPEMAOKBAAPATE
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB,CII0KEHUE
Y BHIYMTaHUE
BEKTOPOB,
YMHOKEHUEBEKTOPA
Ha YUCJIO.
DuU3nUECKU

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
PaznoxenueBexkropa
10 IByM
HEKOJUIMHEApHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTOpA.
CxkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0

Hcnonb30BaThBEKTOPBIKAKHAIIPABICHHBIEOTPE3KH,
HCCJIeI0BATBICOMETPUYECKUI(TTepeMenIeHUE) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOEHHMSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYECKUINN(PU3NIECKUHCMBICTBIITUXONIEPALIUH.
Pemath reoMeTpuuecKkue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.
PackiagpIBaThBEKTOPIIOIBYMHEKOJIJIMHEAPHBIM
BEKTOpaM.
Hcnonb30BaThCKAIIPHOCIIPOU3BEICHUEBEKTOPOB,
BBIBOJAUTHETOOCHOBHBIECBOMCTBA.
BbI4ncasiTbCyMMY,pa3HOCTBUCKAISIPHOEITPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.
IIpuMeHATBCKATAPHOE PON3BEACHUE IITHAX 0K ICHHS
JUIMH U YTJIOB
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IIPUMEHECHUEJIA
HaX0KJICHUS
JUIAH Y YTJIOB.
Pemenne3anau

CIIOMOIIBFOBCKTOPOB.
HpHMGHGHHCBCKTOpOB

JUTSL peleHus 3a/1a4y
buzuku

I[GI(apTOBI)IKOOp}II/IHaTLI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJAMHATBHITOUEK
Ha IMJIOCKOCTH.
YpaBHEHUETIPSMOM.
YpaBHeHue
OKPYKHOCTH.
KoopaunateiTouek
NIEPECEUCHHUS
OKPY>KHOCTHU
UIIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX

3aJa4,IIPAKTHICCKUX

3aga4

OcBauBaTbNOHATHETIPSIMOYTOJIBHOUCUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.
BbIBOAUTHYPaBHECHUETTPIMONUOKPYKHOCTH.

Bo1aeJ A ThI0JHBIMKBAIPATIIISIHAXOKICHUSLIEHTPA U
paauyca OKpYKHOCTH I10 €€ YPaBHEHHIO.
Pemarb3agaunmHaHax 0k AEHUETOUEK
NEPECECYEHUANIPAMBIXUOKPYKHOCTEHCIIOMOIIBIOMETO1A
KOOpJIMHAT.
Hcnoab30BaThCBONCTBAYTIIOBOTOKO P DHUITUESHTATIPSIMOM
IIPU PELICHUH 3aJ1a4, JJIsl ONPEETICHUS PaCIION0KEHHS
IIPSMOMU.

IIpuMeHs T KOOPANHATHI IPU PEILICHUH
F€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad,
JUISITOCTPOCHHUSIMATEMATHYECKUXMO/IEIe N

peanbHbIX 3a7a4 («METOJ KOOPAUHAT).
IM0J1b30BaThCAISATIOCTPOCHUSUUCCIICTOBAHIN IU(PPOBBIMU
pecypcamu.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUATEOMETPUN
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[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JIMMHaOKpYyKHOCTH

U IJI0IIAb KPYTa.
Briuncnenuermiomaaen

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTHU,1YTH
OKPYKHOCTH.
Pagnannasmepa
yria.

[Lnomans kpyra,
CEKTOpa,CerMeHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHo1b30BATHCATTOHATHEM VIMHBIOKPYKHOCTH,BBEJIEHHBIM C
MIOMOIIBIO NMPABUJIBHBIX MHOTOYT'OJIbHUKOB, ONIPeAe/IATh
YHUCIIO T, JJIMHY AYTH U paIHaHHY0 MEpY yTJa.
IIpoBoauTbNEpPEX0A0TPaIUAHHONMEPBIYTIIA K
rpajyCHON U HA0OOPOT.

OmnpeneasTbIIOMAIBKPYTa.
BoiBoanTh(opMyabI(BrpaaycHORUpaAnaHHOWMEpE) IS
JUTMH AYT, IUIOLIAJIed CEKTOPOB U CETMEHTOB.
Boruncastbiomaanduryp, BKIIOYaI0IINXIEMEHThI
OKPYXHOCTHU (KpyTa).
HaxoaurbInomanys3anadaxpeaibHONKU3HA

,HBI/I)KG:HI/IHHJ'IOCKOCTI/I

[TonsiTHEOIBUKEHU T
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC,TOBOPOT
[Ipumenenue
IIpUPELICHUN3a1a4

Pa30uparsrnpuMepbl, MJUTFOCTPUPYOLITUETTOHATHS
JBUKEHHS.

D opmyIMpPOBATHONPEICIICHUIIapAILIETIbHOTONIEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.
BrIBOAUTBUXCBONCTBA, HAXOAUTHHEIIOIBUKHBIE
TOYKH.
HaxoauThIEHTPBIMOCUCUMMETPUUIIPOCTEUIIAX
buryp.
IIpuMeHATBIIapAIIIETbHBIMIIEPEHOCUCUMMETPHIO
IIPY pEIICHUN TeOMETPUIECKUX 3a1a4 (pa3ouparthb
PUMEPBHI).
Hcenonb30BaTh I I0CTPOCHUSUUCCIENOBAHUI
urdpoBbIe pecypcehbl
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[loBTOpEHME,0000111EHIE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIXITOHATHMN

Y METOJ0B KypPCOB
7-9 xJ1accos,
00o0011IeHne

Y CUCTEMATH3aLUs
3HaHui.IIpocrenmne
F€OMETPUUYECKHE
burypsl u ux
cBolicTBa.l3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie
UIIEPIICHAUKYJIIPHBIC
IIpsIMBIE.

OKpyX HOCTBUKPYT.
I'eomeTpuueckue
MIOCTPOCHUS. Y TJIbI

B OKPY>XHOCTH.
Bnucannsien
ONMCaHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast
MOKPYKHOCTb.

OnepupoBaTbNOHATHAMM: UTYpa, TOUKA, IPAMASL, YOI,
MHOTOYTOJIbHUK, PABHOOEPEHHBIN U PAaBHOCTOPOHHUIA
TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIEIOrPAMM,
pOMO, MPSMOYTOJILHUK, KBAaJpaT, Tpamnelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noj100ue Gpuryp,
TPEYTOJIbHUKOB; MTApaUIEIbHOCTh U NEPIEHAUKYIISIPHOCTD
MPSAMBIX, yTOJIMEXK Y TIPSIMBIMU,CUMMETPHUSOTHOCUTEIIBHO
TOYKHU U NMPSMOU; IJINHA, pACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'0JIBHUKOB, IJIMHBIOKPYKHOCTUMIUIOIAIUKPYTa,
o0BbeMa NpSMOYTOJIbHOIO Mapauleenune1a.
OnepupoBaTbNOHATHAMM IIPSIMOYTOJIbHASICUCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3TU IOHATUSA
JUIAIIPEACTaBICHUA IAHHBIXUPELICHUA3a a4, BTOMYHUCIIE U3
JPYTUX Y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIOCBA3ENMEK 1Y Pa3IMYHBIMUYaCTAMUKYpCa.
Bb10upaTs MeTOa [UIsl peIIeHUs 3a/1a4u.
Pemarb3agauynu3noBceIHEBHOMKU3HI
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YeThIpeXyroJIbHUKH.
BnucannplenonvcanHbie
YEeThIPEXYTOJIbHUKU. Teopema
[Mudaropa u Hayana
TPUTOHOMETPHH.

Pemienne o0mux TpeyroJbHUKOB.

[TpaBusIbHBIE MHOTOYTOJILHUKH.
[TpeobpazoBaHus IIOCKOCTH.
JBmxenus.Ilogobue.
Cummertpusi.

IInomans. Beraucnenue
rwrotaier. I imomaam mogo0HbBIX

duryp.
JlekapTOBbI KOOPANHATHI
HAIUJIOCKOCTH.
BekTopsl
HAIlJIOCKOCTH
OBUIEE KOJIMYECTBO 68
UACOBIIOITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m NporpamMmbl Bcero Kontpoarnpie | Ipakriteckue o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
[IpocTeiimue reomeTpudeckue GUTypsl U ﬁlfna/c/c Kl /
1 HX CBOMCTBA. MI3MepeHne reoMeTpuYecKux 14 Bz%nm.:?l g}s{s.ru
BEIIMIMH https://m.edsoo.ru/7f415e2e
AKnace
https://www.yaklass.ru/
2 TpeyrosbHUKH 22 1 BEI 6J'II/IOT€KE\1/H OK
https://m.edsoo.ru/7f415e2e
AKnacc
3 [MapannenbHble IpsSIMbIE, CyMMa YIJIOB 14 1 https://www.yaklass.ru/
TPEyroJibHUKA bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
AKnacc
4 OKpYKHOCTB U Kpyr. I'eoMeTprueckue 14 1 https://www.yaklass.ru/
IIOCTPOECHHUS bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
SKnacc
5 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 hgﬁ%gm:ﬁgf{&m/
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbupe  TpakTiueckue (uudgposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
SKacc
. https://www.yaklass.ru/
1 YeTbIpEXyroabHUKN 12 1 Brtmorexa LIOK
https://m.edsoo.ru/7f417e18
T SKacc
eopema daneca u Teopema o .
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0JI00HbIE 15 1 https://www.yaklass.ru/
S ’ bubnmorexa [JOK
peyr https://m.edsoo.ru/7f417e18
IImomans. Haxoxnenue miomanen AKmace
3 TPEYroJIbHUKOB U MHOTOYTOJIbHBIX (DUTYP. 14 1 hitps://www.yaklass.ru/
[Tmomaan mogoOHBIX uUr bubmnorexa [JOK
et A yp https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u AKnacc
5 OIHMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 https://www.yaklass.ru/
KacarenbHble k okpyxkHOCTH. Kacanue bubnuoreka [JOK
OKPY>KHOCTEH https://m.edsoo.ru/7f417e18
SKnacc
. https://www.yaklass.ru/
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Bu6moreka LIOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://m.edsoo.ru/7f417e18

9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 9acoB

Bcero

KoHTpoJibHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

Tpuronomerpus. TeopemMbl KOCUHYCOB U
CUHYCOB. Penienue TpeyrojibsHUKOB

16

SIKnacc

https://www.yaklass.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41al2c

[IpeobpazoBanue momoous. Merpudeckue
COOTHOIIECHUS B OKPY>KHOCTH

10

SIKmacce

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41al2c

Bexkrtopsl

12

SAKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

HeKapTOBBI KOOPJAUHATBI Ha IIJIOCKOCTHU

SKmacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

[IpaBusIbHBIC MHOTOYTOJIBHUKH. JlTHHA
OKPY>KHOCTH U ILIOLIAb Kpyra.
Brruncienue momanei

SIKnacc

https://www.yaklass.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

I[BI/I)KeHI/IH IIJIOCKOCTHU

SIKnacc

https.//www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HAHUU

SKimacc
https://www.yaklass.ru/
bu6mmoreka [JOK
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Kontporpire | Ipaxrireciie u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 gg:;;:;mne FEOMETpHHCCKHE 1 https://m.edsoo.ru/cf37bc33
2 MHOrOoyroapHuUK, JOMaHas 1 https://m.edsoo.ru/7c44abas
3 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/Shafbef6
5 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexXHBIC U BEpTUKAILHBIC YIIIbI 1 https://m.edsoo.ru/59f32be7
7 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1 https://m.edsoo.ru/b25ad662
8 CMexXHBIC U BEpTUKAILHBIC YIIIbI 1 https://m.edsoo.ru/7efd9f79
N3Mepenne TMHEHHBIX U YTIIOBBIX
9 BEJIMYWH, BEIYUCIECHHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
N3Mepenne TMHEHHBIX U YIIIOBBIX
10 BEJIMYWH, BEIYUCICHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138a15
yTJIOB
W3mepeHne IMHEHHBIX U YTI0BbIX
11 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edso0.ru/7228de75
yTJIOB
N3mepeHne IMHEWHBIX U YTIIOBBIX
12 BEJIMYMH, BEIYNCIICHUE OTPE3KOB U 1 https://m.edso0.ru/26388283

yTJIOB
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[epumeTtp u momans Guryp,

13 COCTABJIEHHBIX U3 https://m.edsoo.ru/313f3af6
NIPSIMOYT OJILHUKOB
[epumeTp u momans Gpuryp,

14 COCTaBJIEHHBIX U3 https://m.edso00.ru/68567544
IIPSIMOYT OJILHUKOB
[ToHATHE O PaBHBIX TPEYTrOJIbHUKAX

15 U NIEpBUYHBIE NIPEJCTABICHUS O https://m.eds00.ru/6543f8e6
paBHBIX (uUrypax
T

16 PH TPH3HAKA paBercTba https://m.eds00.ru/662f4758
TPEYTrOJBHUKOB
T

17 PH NpU3HAKA paseHcTBa https://m.edsoo.ru/a56dafee
TPEYTrOJBHUKOB
T

18 PH TPH3HAKA paBeHCTRa https://m.eds00.ru/8c898d59
TPEYTrOJIHLHUKOB
T

19 PH TPH3HAKA PaBeHCTRA https://m.edsoo.ru/d7bafal2
TPEYTrOJIHLHUKOB

20 Tpu mpH3Haka pasexcTsa https://m.edsoo.ru/2a9887a8
TPEYTrOJIbHUKOB
T

21 PH TPH3HAKA paBeHCTRA https://m.edso0.ru/9bb24429
TPEYroJIbHUKOB
II

22 PHHAKH paBEHCTEA https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB
II

23 PHHAKH PABEHCTEA https://m.edso0.ru/6838bd37
MPSMOYTOJIBHBIX TPEYTOJLHUKOB
CBOJCTBO ME€INAHEI

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

MIPOBEACHHON K THIIOTEHY3€
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CBOJICTBO MEINAHEBI

25 IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEAEHHON K THIIOTEHY3€
P 0

26 ABHODCAPCHIBIC 1 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTrOJIBHUKHU
H o

27 PHSHAi # cRoMCTRa 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYroJIbHUKA
H o

28 PHSHAKIL 1 CBOHCTEA 1 https://m.edsoo.ru/3c498aal
PaBHOOEIPEHHOTO TPEYroJIbHUKA
H o

29 PUSHAKH ¥ GBOHCTRA 1 https://m.edsoo.ru/4a4597ba
PaBHOOEIPEHHOTO TPEYroJIbHUKA

30 HepasenctBa B reometrpun 1 https://m.edsoo.ru/5¢23c39d

31 HepaBenctBa B reomeTpun 1 https://m.edso0.ru/61bb5b87

32 HepaBenctBa B reomeTpun 1 https://m.edsoo0.ru/77e15319

33 HepaBenctBa B reomeTpun 1 https://m.edsoo.ru/2a12d145
n o

34 pﬂMOerHOBHHH TPEYTOLHIE € 1 https://m.edsoo.ru/cha738df
yriiom B 30
n o

35 pﬂMoerHOBHHH TPEYTOILHII € 1 https://m.edso0.ru/79577c87
yriiom B 30
K 0

36 " OHTPOIRHAA pz,l, ot to Teme 1 https://m.eds00.ru/985d6b47

TpeyroapHUKH

I1

37 ap“an HCIBHRIC HPAMBLS, HX 1 https://m.edsoo.ru/e7alac2d
CBOICTBa

38 [Iare1it noctynat EBknuaa 1 https://m.eds00.ru/82915793
Haxkpecr nexanue,

39 COOTBETCTBCHILIC 1 1 https://m.edsoo.ru/f8a72ef6

OJHOCTOPOHHUC YTIJIbI,
O6pa3OBaHHLIC Ipu NnepeccUYCHNU
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NapaJuIeIbHBIX MPSMBIX CEKYyILEH

40

Hakpecr nexaiuue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIC NIPU IIEPECEUCHUN
NapaJuICIbHBIX MPSMBIX CEKYyILEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE MIPH N1EPECEUEHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEN

https://m.edsoo.ru/9bfba414

42

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE MPH NEPECEUEHUN
MapaJUICIIbHBIX IPAMBIX CEKYILEH

https://m.edsoo.ru/dcf58e2c

43

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU MIEPECEUCHUH
napajuIeNbHBIX IPSIMbBIX CeKYyIlen

https://m.edsoo.ru/2a5b246¢

44

HpI/ISHaK MMapayiCJIbHOCTH IIPAMBIX

4yepe3 PaBEHCTBO PACCTOSIHHMA OT
TOYEK OJIHOM MPSAMOM 10 BTOPOit
NpAMOM

https://m.edso0.ru/6942f486

45

HpI/ISHaK mapaJiiCJIbHOCTH MTPAMBIX

4yepes3 PaBEHCTBO PACCTOSHUN OT
TOYEK OJHOM IIPSAMOH 10 BTOPOU
psAMOM

https://m.edso0.ru/929568fa
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46 CymMma yriioB TpeyrojibHHKA 1 https://m.edsoo.ru/caa59a87

47 CymMa yriioB TpeyroJibHUKa 1 https://m.edsoo.ru/f71b17d3

48 Bremnue yriisl TpeyrojbHAKa 1 https://m.edso0.ru/b9223191

49 Bremnue yrisl TpeyrojbHAKa 1 https://m.edso0.ru/99eb2824
KonTtposnsHas paboTa o teme

50 "[TapamiensHble TPSIMBIE, CyMMa 1 https://m.edso0.ru/9917da72
YTJIOB TPEYroJibHUKA"

51 OKpUy)K HOCTD, XOP/IbI H IMAMETP, HX 1 https://m.edsoo.ru/64e76d1c
CBOWCTBa

52 KacarenbHast K OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a

53 OKpYyXHOCTbH, BHUCAHHAS B yTOJ https://m.edsoo.ru/ffcae611

54 OKpYXHOCTbH, BHUCAHHAS B yTOJ 1 https://m.edsoo.ru/98bbdffd
I1 I'MT

55 OFTHE O > [IPHMEHEHE B 1 https://m.edsoo.ru/7aef28db
3amadax

56 Honsrue o IMT, npumereriiie 5 1 https://m.edsoo.ru/1cal8372
3amadax
buccekTpuca u cepeMHHBIN

57 MEePIEHIUKYIISIP KaK 1 https://m.edsoo.ru/ef76e82b
TreOMETPUIECKUE MECTa TOYECK
O

58 KPYRHOCTE, OIHCAHHAL OROIO 1 https://m.edsoo.ru/564f6fce
TPEyroJibHUKa

59 OKpYIKHOCTE, OIHCAHHAS OKOIO0 1 https://m.eds00.ru/99523196
TPEyroJibHUKa

60 OKpYIKHOCTE, BIIHCAHHAS B 1 https://m.edso0.ru/3351964c
TPEYTrOJIbHUK

61 OKpYIKHOCTE, BIIHCAIHAS B 1 https://m.edsoo.ru/76e866c4

TPEYTOJIbHUK
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IIpocrenmue 3agaun Ha

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

63 Hpocteiintne sanart ta 1 https://m.edsoo.ru/f21fccfb
MTOCTPOCHHE
KonTtposnsHas paboTa o teme

64 "OKpYKHOCTb U KpYT. 1 https://m.edsoo.ru/le2edcl5
I'eomerpuueckue nocrpoenus”
[ToBTOpeHue u 0000IIeHNE 3HAHU I

65 OCHOBHLIX HOHATHIH U METOJOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kiacca

66 Hrorosas koHTpoJIbHAS paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpeHue u 0000ImIEeHNE 3HAHMI

67 OCHOBHBIX HOHATHIH U METOJOB 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpeHue 1 0000IMIeHNE 3HAHMI

68 OCHOBHBIX IIOHATHH U METOIOB 1 https://m.edso0.ru/49aed132
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/m Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl

I1

1 APLICTOTPANIM, ET0 HpHSHatit 1 1 https://m.edso0.ru/f9b299d8
CBOCTBa
I1

2 APELICTIOTPANIM, ET0 HpHSHarit 1 1 https://m.edsoo.ru/dddcdd25
CBOWCTBa
I1

3 APELTETOTANIM, €10 HpHSHAti 1 https://m.edsoo.ru/77fd6d1d
CBOWCTBa
YacTHbIe ClTydad MmapajuieiorpaMMOB

4 (TpsIMOYTOJILHHK, pOMO, KBaJpaT), UX 1 https://m.edso0.ru/94c93461
MPU3HAKU U CBOMCTBA
YacTHble cllydan mapajuiesiorpaMMOB

5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 https://m.eds00.ru/51911786
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB

6 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 https://m.edso0.ru/27256434
MPU3HAKH U CBOWCTBA

7 Tpanerus 1 https://m.edsoo.ru/8ef16498
P 0

8 ABHODORE 1 HpAMOyroaa 1 https://m.edsoo.ru/1b7b3ea8
Tpamneuu
P

9 aBHOOOKAT H PAMOYTObHas 1 https://m.edsoo.ru/be3cc4dc
Tpamneuu

10 Merton yaBOeHUs METMaHbI https://m.edso0.ru/987cb6e8

11 LlenTpanpHas cuMMeTpus https://m.edsoo.ru/9fb2aace
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KonTtposnsHas paboTa o teme

12 " < " 1 https://m.eds00.ru/144684c5
YeTpIpEXYyroJIbHUKA
T o
13 copena fhasieca i Teopea o 1 https://m.edsoo.ru/1f164baa
MIPOTNIOPIMOHATBHBIX OTPE3KaX
14 CpenHsis TUHUS TPEyroJibHUKA 1 https://m.edsoo.ru/5caas51b
15 Cpennsisi TMHUS TPEYTOJIbHUKA 1 https://m.edso0.ru/27335f97
16 Tpanenus, e€ cpeaHss TUHUA 1 https://m.edso0.ru/e4935643
17 Tpaneuus, e€ cpeaHss JIUHUS 1 https://m.edsoo.ru/43c7b651
18 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [TpormoprmoHaIEHBIE OTPE3KH 1 https://m.edsoo0.ru/537cf2b8
20 LlenTp Macc B TpeyroJbHHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TomoOHbBIE TPEYTOTEHUKHI 1 https://m.edsoo.ru/de9d4f1f
22 Tpu npusHaxa nox06Hs 1 https://m.edso0.ru/3d9d8817
TPEYrOJIbHUKOB
23 Tpu npisiaia 101001 1 https://m.edsoo.ru/65d233dd
TPEYrOJIbHUKOB
24 Tpu npusHaxa no00us 1 https://m.edsoo.ru/2ab3b872
TPEYroJIbHUKOB
T 0
25 PH HIpHSHAKA HOA0bHA 1 https://m.edso0.ru/a87287f2
TPEYroJIbHUKOB
I1 0
26 PHMEHCHHC HOZODHL HPH PICHIH 1 https://m.edsoo.ru/4a8cbfdf
MPAaKTUYECKUX 3a/1a4
27 Kourpoasias paora no reme 1 https://m.edso0.ru/f5573351
"ITotoOHBIE TPEYrOABHUKH"
28 Ceoifcrsa wiomazieH 1 https://m.edsoo.ru/dcec5b8c
reOMETPUYECKUX PUTYD
29 @opmyInbl ISl TIOLIAAN 1 https://m.edsoo.ru/b91f44ea
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TPCYroJIbHUKA, IapajluicjorpamMmma

DopmyJIbl IS TIIOIIAAN

30 https://m.edsoo0.ru/d58d8422
TpEYyroJibHUKA, apajljiesorpamma
(0))

31 OPMYJIBL JUTL TLIOTHa M https://m.edsoo.ru/d1c6cf5b
TpEYyroJibHUKA, apajliesorpamma
(0))

32 OPMYJIBL JUIA TLTOTIA/H https://m.eds00.ru/958e8498
TpEeyrojabHUKa, MapauieJorpaMmma
(6))

33 OPMYJIBL VT Lo Au https://m.edsoo.ru/2e5a5e9d
TpEeyrojabHUKa, MapauieJorpaMmma
B N

34 PIHMCIICHHC TLTOIAICH CITOAHBIX https://m.edsoo.ru/c19ff29c
Guryp
H <

35 JIOMAM PUTYp Ha KIETIATOH https://m.edsoo.ru/c67fd599
Oymare

36 [Tmomamau mogoOHBIX HUTyp https://m.edsoo.ru/dclel62f

37 [Tmomaau mogoOHBIX HUTyp https://m.edsoo.ru/1b83b7d3
3

38 ANaTH € NpAKTHACCKIM https://m.edsoo.ru/7a6abeed
coJiepKaHueM
3

39 ANaTH € NpAKTHACCKIM https://m.edsoo.ru/elfab379
coJiepKaHueM

40 Pemenue sanas CvHOMOmHO verola https://m.edsoo.ru/f8fbc711
BCIIOMOTaTEIBHON ILIOIaI1
K 3]

41 | OHTPOHHV{‘M paboTa fo TeMe https://m.edsoo.ru/4247ccd7

[ Inomane

T I1 é

42 copema [Tudaropa n ¢8 https://m.edsoo.ru/1de9988f
MIPUMEHEHHE
T I1 é

43 copema [Tudaropa n 8 https://m.edsoo.ru/e8c9529b

NPHUMCHCHUC
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Teopema [Tudaropa u eé

44 https://m.edsoo.ru/da7f91dc
IIPUMEHEHNE
T I1 g

45 copema [Tudaropa u ¢ https://m.edsoo.ru/6a4fd62b
IIPUMEHEHNE
T I1 g

46 copema [Tudaropa n ¢ https://m.edsoo.ru/398e21a6
IIPUMEHEHNE
OmnpeneneHne TPUrOHOMETPHUECKUX
(GbyHKIM ocTporo yria

47 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, https://m.edso0.ru/5f57859b
TpI/IFOHOMeTpI/I‘-IeCKI/Ie COOTHOIIICHU S
B IIPAMOYI'OJIBHOM TPEYIOJILHUKE
@)

48 CHOBHOE TPHTOHOMETPHHICCKO® https://m.edsoo.ru/3a89df6a
TOXJECTBO
O

49 CHOBHOE TPHTOHOMETPHACCKO® https://m.edsoo.ru/12127fcl
TOXKJIECTBO
O

50 CHOBHOE TPHTOHOMETPHACCKO® https://m.edsoo.ru/15d3c665
TOXKJIECTBO
KonTtponpHas padoTa o Teme

51 "Teopema ITudaropa n Havana https://m.edsoo.ru/22adb816
TpUuroHomeTpun"
B

52 [HCAHHPIC HeHTpaHBHUHe yrnm,u https://m.edsoo.ru/83f3e14d
yroJI MeXAY KacaTelbHON U XOpIaon
B

53 [IHCATHbIC 1 I.leHTpaJ'II;I—iBIe YFHH’U https://m.edso0.ru/49a5642c
yroJI MeXAY KacaTelbHON U XOpIaon
B

54 [HCAHHPIC ueHTpaﬂbHvHe er'IBI,V https://m.edsoo.ru/bec6aabe
yroJI MeXAY KacaTelbHON U XOpJaon

55 VYTibl MEXIY XOpJIaMU U CEKYLITUMHU https://m.edso0.ru/d25ba946

56 VYTibl MEXIY XOpJIaMU U CEKYLITUMHU https://m.edsoo.ru/85bb8h6e
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57

BHI/IcaHHBIe H OITMCAHHLBIC
YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOICTBA

https://m.edsoo.ru/72d2d56¢

58

BHI/IcaHHI)Ie " OITMCAHHEBIC
I-IeTI)IpéXYFO.]II)HI/IKI/I, ux HpI/I3HaKI/I nu
CBOICTBA

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

59

BHI/ICZlHHI)Ie " OITMCAHHEBIC
LIGTI)IpéXYl"O.]'II)HI/IKI/I, ux HpI/ISHaKI/I %1
CBOICTBA

https://m.edsoo.ru/857c578b

60

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIBHUKOB IPH
pEelIeHNN TEOMETPUYECKUX 3a7a4

https://m.edsoo.ru/c753c21a

61

[IpuMeHeHne CBOWCTB BIMCAHHBIX U
OTMCAHHBIX YETBIPEXYTOJIbHUKOB IIPH
PEILICHNN T€OMETPUUECKUX 3a1a4

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

62

B3anmHoe pacrnosioxkeHue JByx
OKPY>KHOCTEH, 00I1I1e KacaTeIbHbIe

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

63

Kacanue okpyxxHocTteit

https://m.edsoo.ru/9ddff952

64

KonTtponpHas padoTa o teme "Y1l
B OKpYXHOCTHU. Brincanusie u
OTIMCAaHHBIE YEThIPEXYrOJIbHUKH"

https://m.edsoo.ru/f319755d

65

IToBTOpEHNE OCHOBHBIX MOHSATHH H
METOJIOB KypcOB 7 U 8 KJIACCOB,
000011eHrE 3HAHUI

https://m.edsoo.ru/2359e41e

66

[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUI

https://m.edsoo.ru/73d61fd9

67

Htoropas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/7482fa88
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

68 METOJIOB KypCOB 7 U 8 KIJIaCCOB, 1 https://m.edso0o.ru/e464967b
0000111IEHrEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://m.edsoo.ru/e464967b

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KontpoubHnsbie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
O
1 HpeﬂefeHHe TPHTOHOMETPHHICCKHX 1 https://m.edsoo.ru/b3c64e7c
¢byskuuit yrinos ot 0° no 180°
2 dopMyIibl IPUBEICHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema kocuHYCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema kocuHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHycoB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycoOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycOB 1 https://m.edsoo0.ru/67e612c1
H
9 AXONICIAE JUNH CTOPOH 1 1 https://m.edsoo.ru/8bcf3969
BEJIMYUH YIJIOB TPEYrOJbHUKOB
10 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemienne TpeyroinbsHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyronsHUKOB 1 https://m.edso0.ru/9557249d
I1
14 DAKTHACCROC HPUMEHEHHE To0peM 1 https://m.edsoo.ru/bdc72cbl
CHHYCOB U KOCHHYCOB
I1
15 DAITIHCCKOS TPHMCHEHHE TE0peM 1 https://m.edso0.ru/7197fb99
CHHYCOB U KOCHUHYCOB
K
16 OHTPOIIBHAs paboTa 1o Teme 1 1 https://m.edsoo.ru/e784c943

"Pemenue TpeyrojpHUKOB"
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17

[Tonsitue o mpeoOpazoBaHUM MOI00US

https://m.edsoo.ru/ebf9323e

18

COOTBETCTBEHHLIE DJIEMEHTEI
o100HBIX pUryp

https://m.edsoo.ru/b6c9917d

19

COOTBETCTBEHHBIE DIIEMEHTEI
o100HBIX pUryp

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

20

TeopeMa 0 mpoU3BEAECHUN OTPEZKOB
XO0pJ, TeOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYILHX, TEOPEMA O
KBaJpare KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

TeopeMa 0 TPOU3BEAECHNUH OTPE3KOB
XOpJ, TeOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYIIIHX, TEOpEMa O
KBaJpaTe KacaTeJIbHOU

https://m.edsoo.ru/f22f5b5f

22

Teopema o Ipou3BEICHUN OTPE3KOB
XOp, TeOpeMa O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TeOpeMa O
KBaJipaTe KacaTeabHOU

https://m.edso0.ru/834h9462

23

[IpumeHeHnue TeopeM B pelICHUH
reOMETPUUECKUX 3a/1a4

https://m.edsoo.ru/1c13d2d7

24

[IpumeHenue TeopeM B pelIeHUH
TreOMETPHUYECKUX 33124

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

25

[IpumeHenue TeopeM B pelIeHUH
TreOMETPHUECKUX 3a/1a4

https://m.edsoo.ru/af72d448

26

KontponpHas paboTa no reme
"ITpeoGpa3oBanue moaoous.
MeTpudeckue COOTHOILICHHUS B
OKpyxHOCTH"

https://m.edsoo.ru/da5138ee

27

OnpeneHeHI/Ie BEKTOPOB.

https://m.edsoo.ru/53a4c485
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PuU3NYECKUN U T€OMETPUYECKUI
CMBICJI BEKTOPOB

CnoskeHue U BeIUUTaHHE BCKTOPOB,

28 https://m.edsoo.ru/d5c7dc9e
YMHOKEHUE BEKTOpa Ha YUCIIO
Cnoxxenue aHl€E BEKTOPOB,

29 JTOFCHUE H BLIAHTAHE BEKTOPOB https://m.edsoo.ru/5fc8e3ef
YMHOKEHUE BEKTOpa Ha YUCIIO
C

30 JTOCHUE H BLIMHTAHHE BEKTOPOB, https://m.eds00.ru/b66195d4
YMHOKEHHE BEKTOpa Ha YHCIIO
Pa3noxxenne BekTopa 1o

31 JIOMCHIE BEKTOPa 1O IBYM https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edso0.ru/393e5532
CkansipHO€ MTPOU3BEICHUE BEKTOPOB,

33 €ro IPUMEHEHUE JIJIST HaXO0KICHUS https://m.edsoo.ru/4c2c7ae3
JUTHH 1 YTJIOB
CkaysipHO€ MMPOU3BENICHUE BEKTOPOB,

34 €ro MPUMEHEHHUE ISl HaXOXKACHUS https://m.edsoo.ru/6e5f3e8d
JUTHH 1 YTJIOB
Pemenue

35 HHICHHE 37T € HOMOTIPIO https://m.edso0.ru/7788ed68
BEKTOPOB
Pemenue

36 HHICHHE 347 € HOMOTIPIO https://m.edsoo.ru/b1d59d28
BEKTOPOB
II

37 PHMCHCHHE BEKTOPOB JUTT PEICHIA https://m.edsoo.ru/8faeee39
3a/1a4 (GU3UKH
K 3]

38 " OHTpOJH’f‘{aH PabOTa To Tene https://m.edso0.ru/181256¢h

Bexropsl

39 /leKapToBhl KOOPIHMHATSI TOHCK Ha https://m.edsoo.ru/6a4cbb6a
IUIOCKOCTH

40 VYpaBHEHME NPSAMON https://m.edsoo.ru/cd67f435
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https://m.edsoo.ru/d5c7dc9e
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41

YpaBHeHHE NPAMON

https://m.edsoo.ru/c2723581

42 VYpaBHEHHE OKPYKHOCTU https://m.edsoo.ru/d858d33e
43 KoopauaTe! Totex nepececHita 1 https://m.edsoo.ru/76b1be7d
OKPYXXHOCTH H MIPSIMOA
Meron KoOpauHAT IPU pELICHUN
44 reOMETPUYECKUX 3a]1aY, 1 https://m.edsoo.ru/2fc365c5
MPAKTUYECKUX 3319
Meroa KoOpauHAT IPHU pELIEHUN
45 reOMEeTPUYECKUX 3a7a4, 1 https://m.edsoo.ru/el2ca595
MPAKTUIECKUX 3319
Meroa KOOpAMHAT HPH PELIEHUN
46 reOMEeTPUYECKUX 3a7a4, 1 https://m.edsoo.ru/cdca5a96
MPAKTUIECKUX 3319
KonTtponsHas paboTa o Teme
47 " JlekapTOBBI KOOPIMHATHI HA 1 https://m.edsoo.ru/e254¢ff4
miockoctu”
48 IlpapmIbible MHOrOYTOMBHHKIL, 1 https://m.edso0.ru/5733b6f2
BBIUMCIIEHUE UX JIEMEHTOB
49 Yucno n. JImuHa OKpYKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno w. JImuHa OKpYKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlvHa oyru OKPY>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edso0.ru/d885149f
53 [Tnomanp kpyra, cekTopa, cerMeHTa 1 https://m.edso0.ru/984c824c
54 [Inomans kpyra, ceKTOpa, CErMeHTa 1 https://m.edso0.ru/729f9dda
55 [Inomans kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/f76de8ab
56 TTonaTue o IBMIKEHUU MIOCKOCTH 1 https://m.edso0.ru/376d67dd
57 [TapannenpHbIil mepeHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
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58

[TapamienpHbIN IEPEHOC, TOBOPOT

https://m.edso0.ru/94431449

59

[TapamienpHbIN IEPEHOC, TOBOPOT

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

60

[TapamienpHbIM IEPEHOC, TOBOPOT

https://m.edsoo.ru/af48c48e

61

[IpuMeHeHne NBUKEHUI ITpU
peuieHun 3aaqy

https://m.edsoo.ru/ff7d8897

62

KonTtponsHas pabora no temam
"[IpaBusbHBIE MHOTOYTOJIbHUKH.
OkpyXHOCTb. JIBH>KEHUSI TNTIOCKOCTH"

https://m.edsoo.ru/ele8aela

63

[ToBTOpeHnue, o6odIICHNE,
cucreMarusanus 3HaHui. Msmepenue
TreOMETPUYECKUX BEJIUYHUH.
TpeyronbHUKH

https://m.edsoo.ru/72edal63

64

[ToBTOpEeHue, 0600IICHNE,
cUCcTeEMAaTU3alysI 3HaHUH.
[TapannensHble U
MepIEHIUKYIISIPHBIC TIPSMBIE

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

65

[ToBTOpEeHue, o6o0IIEeHNE,
CUCTeMaTH3alusl 3HAaHHH.
OKpYyXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus. Y bl
B OKPYKHOCTHU

https://m.edsoo.ru/f15718de

66

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui. BrucanHbie
Y OIMCAHHBIC OKPYKHOCTHU
MHOTOYTOJILHUKOB

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

67

Htoropas KOHTPOJIbHasA pa60Ta

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpeHnue, 060061IeHNE,
cHUCTEMATH3allHsl 3HAHUI

https://m.edso0.ru/2346d284
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
Pacrio3naBath HM3y4YeHHBIE T€OMETPpHUUYECKUE (UTYPBI, OMPEICIIATh HX
B3aMMHOE€ pAacloJIokKEeHHe, H300pakaTb IeoMeTpuueckue (QuUrypsl,
6.1 BBITIOJTHATh YEPTEXKHU TO YCIOBUIO 3aJa4yd. V3MepsTh JIMHEWHBIC W
YTJIOBBIE BEIMYMHBL. Perrare 3amaun Ha BEIYUCIICHHUE JUTHH OTPE3KOB U
BEJIUYHH YTJIOB
Jlenats TpyOyIO ONEHKY JIMHEHHBIX M YIIIOBBIX BEITUYHH MPEJIMETOB B
6.2 peanbHON JKM3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paznuuars
pa3Mepsbl 3TUX 00BEKTOB MO MOPSIKY BETUUNHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a/1a4am
[Tonb3oBaThbCsl MPU3HAKAMK PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJBbHUKOB IPU PEIICHUN
3a1au
65 [IpoBoauTh  JOTHYECKHE  PACCY)KIEHUS  C  HCIOJIb30BAaHUEM
' FeOMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHOW K TUIOTEHY3E
IPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKHX 3a/1a4
Onpenensats napayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MOMOII[BIO0 PAaBEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOM 0 TOYEK
APYrou npsmMou
6.8 Pemats 3a1aun Ha kiieT4aroil Oymare
6.9 [IpoBOIUTh BBHIYMCIEHUS ¥ HAXOJIUTh UHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJadaX C MHCIOJIb30BAHUCM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX TPU TEPECEYCHUU JBYX MapaUICTbHBIX HPSIMBIX

ceKyllen. Pemare npakTryeckue 3aa4i Ha HaX0KJICHUE YIII0B

BJIaIleTI) IIOHATHEM reoMETprUICCKOIro MECTa TOYCK. YmeTs

6.10 OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeIWHHBIA TEPHEeHIUKYIIp K
OTPE3Ky KaKk FT€OMETPUICCKHIE MECTa TOUYCK
DopMyIHpOBaTh ONPEICIICHUS OKPY)KHOCTH M Kpyra, XOpIbl |
6.11 IaMeTpa OKPY)KHOCTH, IIOJIb30BAaThbCcsl WX CBOHCTBAMHU. YMeETh
MIPUMEHSTH 3T CBOMCTBA MIPH PEIICHUN 3324
Bragere TOHSATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHWKA OKPYXKHOCTH,
yMeTh HaxomuTh e€¢ 1eHTp. [lomp3oBarbest (pakTraMu O TOM, HTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJIHON TOYKE, U O
TOM, YTO CEPEJAWHHBIC TMEPICHIANKYIAPHl K CTOPOHAM TPEYroJbHHKA
MEePECEKAIOTCS B OJTHOM TOUKE
Bragerp TOHATHEM KacaTebHOW K OKPYKHOCTH, TIOJB30BATHCS
6.13 TEOPEeMOW O TMEpPHNEeHIUKYSIPHOCTH KacaTelIhbHOM U pajauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
614 [Tomb30BaThcst TPOCTEHIIMMU  T'E€OMETPUYECKUMHU  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTHYECKUI CMBICIT
6.15 [IpoBOANUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOCHHSI C IMOMOIIBIO
' IUPKYIIS ¥ JIMHEHKH
8 KUIIACC
Kon .
IIpoBepsiemble npeaIMeTHBIE Pe3YJIbTATHI OCBOCHHS OCHOBHOM
MPOBEPSIEMOT 0 .
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3zoBaHus
pe3yJabTaTa
6 I'eomerpus
61 PacriozHaBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJBHHUKOB, UX DJIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MU PEIICHHUH T€OMETPHUECKUX 33134
6.2 [IpumeHsaTh CBOMCTBA TOUYKM TEPECEUEHUsT MEAUaH TPeYroJbHHKa
. (meHTpa mMacc) B peleHun 3a1a4
6.3 Brnagers moHsTHEM CpeaHEW JIMHUM TPEYrojlbHUKAa W TpaleluH,

NOPpUMCHATL HX CBOMCTBa npu peHiCHUNU TCOMCTPHUYCCKUX 3aHad.




ITonp3oBarbes Teopemont Paneca U TEOPEMOU O NMPONOPLUOHATIBLHBIX

OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUYICCKUX 3a1aYd

6.4

[IpumensaTs mnpu3HakKu 1OA00US  TPEYTOJIBHUKOB B PEIICHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonme3oBaTbes Teopemoit [Indaropa mis pemeHus reoMeTPUIECKUX U
IMPAKTUYCCKUX 3aJa4. CTpOI/ITL MaTEMaTUYCCKYIO MOACIIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIbHO ACJIAaThb qepTén( U HaXOJUThb

COOTBECTCTBYIOIIHEC NJIMHBI

6.6

Biagete NOHATHSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
MIPSIMOYTOJIBHOTO TpeyroibHUKa. Ilonb30BaTbCsd ATUMH NOHATUAMU

I PEIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Boruncnsate (pa3nuyHbIMU crioco0aMu) IUIOLIAAb TPEYrojdbHUKA |
IO  MHOTOYTOJIBHBIX Guryp (moJsib3ysich, TIJe HE00X0AUMO,
KalbKynaATopoM). [IpuMeHsTh ModydYeHHbIE YMEHHS B IPAKTHUECKUX

3a7a4ax

6.8

BrageTs MOHATHAME BIUCAHHOTO U IIEHTPAILHOTO yTiia, UCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriiaxX MexAy XopAaMu (CEeKyIUMH) U
yrie MeXIy KacaTelbHOW M XOPIOHW NMpH pelieHUH TeOMETPHUUYECKUX

3a1a4

6.9

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

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHUH 3a1a4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHWsA Ha  IPaKTHUKE —  CTPOHUTH
MAaTEMAaTUYCCKUE MOJACIN OJIA 3aJayd peaﬂbHOﬁ JKU3HHU U IIPOBOJUTH
COOTBCTCTBYHOIIME  BBIYMCIICHHA C IIPUMCHCHUEM HO,Z[O6I/I${ n

TPUTOHOMETPHH (MOJIB3YSICh, T HEOOXOAUMO, KAIBKYISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (I)yHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTH C UX

IIOMOIIBIO PAa3JIMYHBIC JBJICMCHTBI MPAMOYT'OJIBHOTO TPCYTrOJIbHUKA




(«pemreHue  MPSAMOYTOJBHBIX  TPEYroJabHUKOB»). Haxomuts (¢

MOMOIIBIO KATBKYJISATOPA) JITUHBI U YTIIbI ISl HETAOIMYHBIX 3HAYCHHIA

6.2

[Tonwp30BatbCs bopmynamu [IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp3oBare TEOpPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a/1av

6.4

Bnagerp nonHsTHsIMM TpeoOpazoBaHUs MOJOOMUS, COOTBETCTBEHHBIX
aieMeHTOB MoJ00HbIX (uryp. Ilonb3oBaTbest CBOMCTBAMH TOA00US
MIPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHCIATH JJIMHBI U HAXOJUTh YTJIbI Y
nonoOHbIX ¢uryp. [IpuMeHsTH CBOWCTBA MOJAOOMS B TMPAKTHYECKUX
3ajayax. YMeThb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYyp B

OKpY’KaIoIlleM MUpe

6.5

[Tonb3oBaThCcss TeOpeMaMH O MPOU3BEJCHUH OTPE3KOB XOpA, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMAaTh MX TIEOMETPUYECKUA U
(¢bu3nyeckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JJId HAaXOXKACHUA IJIMH U YTJI0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAHWHAT Ha INIOCKOCTH, IIPUMCHATH €0 B

PEIICHNHU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3ada4

6.8

BJ'Ia,Z[eTB ITIOHATHUAMUA IIpaBUJIBHOT'O MHOT'OYI'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yI'JIa,
YMCThb BbBIYUCIATH ILJIOIAAb Kpyra #Hu €ro JacTew. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATb ABUIKCHUS

IIJIOCKOCTH B HpOCTCfII.HPIX clryqyasax

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HAaHHA Ha  IIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaJ'IBHOI\/’I JKU3HU U TMIPOBOIUTH
COOTBCTCTBYHOIIUEC  BBIYUCIICHUA C TMNPUMCHCHUCM HO)IO6I/IH n

TPUTOHOMETpPUYECKHX (GYHKUUH (MONB3ysiCh, TI€ HEO0OXO0IUMO,




KaJIbKYJIATOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphble nonstus reometpun. Touka, npsimasi, OTpe30k, Jdy4. YroJ. Buabl
6.1 yriaoB. BeprukaneHele M cMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYASIPHOCTD MPSIMBIX
6.9 Cummerpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHUH.
' [Ipumepbl cUMMETPHUH B OKPYXKaroIleM MUpe
6.3 OCHOBHBIE TIOCTPOEHHSI C IOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHUK.
' BricoTa, meanana, OuccekTpuca, UxX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyrojabHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA ¥ TIPU3HAKK PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
66 CBolicTBa U MPU3HAKU MapajuiebHBIX NpsIMbIX. CyMMa yriioB TPEYrojbHHUKA.
' Breminue yriibl TpeyrojibHUKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MeIUaHbl MPAMOYTOJIBHOTO
6.7 TPEYroJbHUKA, MPOBEIEHHONW K runorteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPAaBEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OosblieM yrie u Oousblieil  cTOpoHE
TpeyroybHUKa. [lepneHauKysp u HaKJIIOHHas
6.9 I'eomerpuueckoe mecto Touek. buccekTpuca yriia M CEpeAMHHBIN
' NEPIIEHIUKYJIAP K OTPE3KY KaK FEOMETPUUECKUE MECTA TOUYEK
OKpy)XXHOCTb U Kpyr, XopJa M JuaMeTp, HuX cBoiictBa. B3aumHoe
6.10 pacnoyioKeHUue OKpYKHOCTH U mpsmoid. KacarenpbHas u  cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BINHCAHHAas B yroj. BrnucaHHas M ONUCaHHAs OKPYKHOCTHU

TPEYTrOJbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamnenus, paBHOOOKas Tparneuus, e€ cBoicTBa U npu3Haku. [IpsMoyroabHas
' Tpaneuus

6.4 Meron yaBoenusi Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEOopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpduiueHt mnonodus. Ilpusnakum momgoOus
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHnH NpakTUIeCKUX 3a1au
6.7 @opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajjenorpamMMa, pomba u
' Tpaneuuu

6.8 CpoiicTBa tuiomaae reomerpuueckux ¢uryp. OTHOIICHHWE IUIOMAeH
' MoI00HBIX puryp

6.9 Brruncienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIJIETYATOM
' Oymare

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

CuHyC, KOCHHYC, TaHFE€HC OCTpPOro yrja MpsSMOYTrOJIbHOIO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢byukun yrinos B 30°, 45° u 60°

6.12 Brnucannble W LEHTpaibHBIE YIUIBI, YrOJ MEXIY KacaTellbHOM U XOpIOW.
' VYTibl MEXIY XOpIaMU U CEKYLIUMU

6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKU

6.14 B3aumHOoe pacnonoxeHue IBYyX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.

OOm1ne kacaTenbHbIE K ABYM OKPYKHOCTSIM

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHSI
Pemrenne TpeyroapHHKOB. Teopema KOCHHYCOB M Teopema CHHYCOB. PemieHue
6.2 NPaKTUYECKUX 337a4 C HCIOJB30BAHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [TpeobpazoBanme mopoowms. [1oo0Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o MPOM3BENCHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEICHUHN OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJpaTe KacaTelbHOU
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO ~ HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpAIH HAJl BEKTOpaMu. Pa3inoxkeHne BeKTopa 1o JByM
HEKOJITHHEAPHBIM BEKTOpaM
66 Koopauuats! BekTopa. CKansipHOE TIPOHM3BEICHUE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XICHUS JUTHH U YTIIOB
JlekapTOBBI KOOPJMHATHI Ha IUIOCKOCTU. YpPaBHEHUA MPAMOU U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlvHa okpyxHOCTH. ['pajiycHast u paguaHHasi Mepa yria, BBIYUCICHHUE UTUH JyT
' OKpPY)KHOCTEH
6.10 [Tmomanp kpyra, cCeKTopa, cerMmeHTa
611 JIBuKeHHUST TUIOCKOCTH W BHYTPEHHHUE CHUMMETpUH ¢uryp (3meMeHTapHbIe

npenctasnenus). [lapamnensusiii nepenoc. [ToBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOIi 00pa30oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT0
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCII0JIb30BaTh ITpaUuecKoe MpPeACTaBICHUE MHOKECTB
JUISI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONpPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, INPHUBOJIWUTH NPHUMEPHl W KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas IpoOb U
JecsiTuYHasi IpoOb, CTAaHAAPTHBINA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCA, MPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISITh YHCIA; YMEHHUE [IeaTh HPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAacy€éTel Mo (opMmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATh NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPaBHECHMM, JINHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh JUISl M300pakKeHUs pElIeHUi

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JUHEHHAss QYHKUHMSA, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 JAPYTHX
Y4EOHBIX MpPEIMETOB W pEalbHOM KHU3HH; YMEHHE BbIpaXaTb

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYJIbl CyMMBI U
oOuiero ujeHa Ipu pelIeHUd 3a/ady, B TOM 4YHCIE 3aJad U3 APYrux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIpaBJICHUSA JIMYHBIMHA U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

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




napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYrI, KacarejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TPSIMON; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieaTbHOCTh U MEPHEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE MpPUMEHATh (OpMyNbl MepuMeTpa U IUIOMIAIU
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMmy Iludaropa, TpUroHOMETpUUYECKHE COOTHOUICHHS  AJd

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYTOJIbHasA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




nHpOpMAIMIO, TIPEICTABICHHYI0 B TaONMIAX M Ha JUarpaMmMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (JJIEMEHTApHbI HCXOJ)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJOM OpraHM30BaHHOTO Iiepedopa M C HCIOJIb30BAaHHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MaCCOBBIX SABJICHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 PanmonaneHubie  uucia. ApudMeTHyecKHe ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenbHple uYncia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3yJbTaTa BIYUCIECHUM
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panmoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
* Maremaruka. ['eometpust: 7 - 9-e kacchl: 6a30BbIid YPOBEHB: YUEOHUK; 14-¢
n3nanue, nepepadborannoe Aranacsu JI.C., byryzos B.®., Kanomues C.b. u ap.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

e HMHubopMarmoOHHO-METOAMYECKOE MUCHhbMO 00 0COOSHHOCTSIX MPETIOJaBaHHMSI
yueOHoro npeameta «Marematuka»s 2025/2026 yueOHOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue peKOMEH IAINK 0 CO3/IaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIICH U KITACCOB C YIIYOJICHHBIM U3yYCHUEM
MaTeMaTHKHU, (PU3UKU, XUMUHU, OMOJIOTHH B 00I11e00pa30oBaTEIbHbBIX
OpraHU3aIUAX C UCIOJIb30BaHUEM UHPPACTPYKTYPHI, CO3TaHHON B paMKax
HaIMoHaNbHOTO MpoekTa «O0pa3zoBanue» (KBantopuymsl, IT-kyOsl, Touku
pocta u zip.) (2025 r.)https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_Kklassov_tehnol_i_en_profilej 2025.pdf

e COOpHHUK TUTIOBBIX 33JIaHUN JUISI TEKYILIETO OIEHUBAHUS 0 YU€OHBIM
npeameraM «Martemaruka» u «Mudopmarukay. (2024
r.)https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. bubmmorexal [OKhttps://m.edsoo.ru/

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

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

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

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

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