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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 NPU PEUICHUH KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 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, BHIYMCIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[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 136 daca: B 8 kiacce
— 68 yacoB (2 Jaca B HefieNn0), B 9 knacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
8 KIIACC

YeteipéxyronsHuku. IlapamienorpamMm, ero npu3Haku U cBorcTBa. YacTHbie
Clly4yad TMapajuiesiorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajapaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3HAKHU.
IIpssmoyronpHas Tpaneuus.

Meron ynsoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOMOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKa.

[TogoOue TpeyroabHUkoB, kKoddduiment mogodus. I[lpusnaku mnomodus
TpeYroJbHUKOB. [IpruMeHenne noao0us Mpu peleHny NpakTUYeCKuX 3a1ad.

CaoiictBa miomanaeii reomerpuueckux ¢uryp. Dopmynbl s IIJI0MIATA
TpPEeYrojibHUKa, MapajuienorpamMma, pomb6a u Tpaneuud. OTHOIIEHHE IUIONIaae
NOJI0OHBIX PUTYD.

Boeluncnenve miomaneid TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pereHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOr0 yrjla MPsIMOYTOJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUroHOMEeTpUYecKre (YHKIHUH
yriioB B 30, 45 u 60°.

Briucannbeie ¥ LEHTpaJIbHBIE YTJIBI, YIOJ MEXIYy KacaTelbHOM W XOPJIOW.
Yrael  Mexay XopJamMM M CeKylUMMHU. BrnucaHHele W OIKMCAHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHe HABYX OKpykHocTer. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEICHUS.

Pemienne TtpeyrompHukoB. Teopema KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Ipeobpazosanue moao6us. [Togo6rue coOOTBETCTBEHHBIX YJIEMEHTOB.

TeopemMa 0 DPOU3BEACHHM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAIPATE KACATEIBHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHANpPABICHHbIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HANpPaBJICHHbIE  BEKTOPbHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BekTopamu. Pa3ziokeHue BeKTopa IO ABYM



HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE NPOU3BEINCHUE
BEKTOPOB, IPUMEHEHUE 11 HAXO0XKACHUS JUIUH U YIJIOB.

JlekapToBbl KOOpAUHATHI HA IUIOCKOCTU. YPAaBHEHUSA NPSIMOU U OKPYKHOCTH
B KOOpAWHATAX, IIEPECCUCHUE OKPYKHOCTEN U NPAMBIX. MeTon KOOpIMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOIOYrOJABHUKH. JlnuMHa  OKpyXHOCTH. I'panycHas u
paavaHHas Mepa yrjia, BBIUMCICHHME JUIMH AYr OKpyxxHocted. [lmomanes kpyra,
CEKTOpa, CErMEeHTa.

JIBMKEHUS! TIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMEeHTapHbIe
npeactanieHus). [lapamnensusiii neperoc. [ToBopoT.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K IMPOIUIOMY M  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO 3TUYECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOrO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NTO3HAHMS:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3BUTHsS M 3HAYMMOCTH I Pa3BUTHs LIMBWIW3ALNH,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 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 U TaKOTr0 K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJHEACTBUI MJiIi OKPYXKaIoIIEeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAESTEIBHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM UYHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIPUHUMATh, (QOPMYIHPOBATH ¥  MPEOOPa3OBHIBATH  CYKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpaUBaTh aAPryMEHTALMI0, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMyNIHpOBaThH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS 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
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

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 YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

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



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0Jl€ OOCYXKJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MON TEMBI,
po0JIeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMUCK
pElIeHMs, COIMOCTAaBIsATh CBOM CYXACHUS C CYXKICHUSIMU JPYrUX
YYaCTHUKOB JHaJiora, OOHApPYKMUBAaTh PA3NMYME U CXOJCTBO MO3UIUH, B
KOppEKTHOU (hopme hOopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAXKEHHUS;
OpPEICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIHHO BEIOUPATh (pOopMaT BBICTYIUICHUS
¢ y4€TOM 3ajlau NMPEe3eHTALUU U OCOOEHHOCTEH ayJIuTOpUH;

NOHMMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMAH/IHON U UHAUBUIYATbHON
paboThI MpU pelIeHNH YYeOHbIX MaTEMaTHUYECKUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, MIAHUPOBATh OPraHU3ALIMIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPyNmoBbIX ¢opMax paboTel (00CyxaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOpPAMHHUPOBATb CBOM JEHCTBUSL C JAPYTMMHU WIE€HAaMU KOMaHJBbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aHMOIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHNUN 3aa4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiics TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJNBHUKOB, HX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMM MPU PEIICHUH F'€OMETPUUECKHUX 3a]au.

[IpyuMeHsATh CBOICTBA TOYKM MEPECEUEHUs] MEIHUaH TPEyroiabHUKa (ILIeHTpa
Macc) B PEILICHUH 3a/1ay.

BnageTts noHsTHEM CpeqHEN JIMHUU TPEYroJbHUKA M Tpaneluuu, IpPUMEHSTh
UX CBOWCTBA NpPU PEIICHUHM TreoMeTpudyecKkux 3anad. I[losb3oBarecsa Teopemon
dasneca 1 TEOPEMOU O MPOMOPLIMOHATBHBIX OTPE3KaX, MPUMEHATh UX JJIsl pEIICHUS
NPAKTHYECKUX 3a]a4.

[IpuMeHsATh NpU3HAKK OA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTHYeckux 3anad. CTpOUTh MaTeMaTHMYeCKyl0 MOJENIb B MPAKTHYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Bnagets moOHATHSMU CUHYCA, KOCHHYCa M TaHI€HCa OCTpOTo yria
OPSIMOYTOJILHOTO TpeyroyibHUKa. [101b30BaThCsl STUMU MOHATUSAMHU JJISI PEIICHUS
NPAaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU crioco0amMu) TUIOMAAL TPEYTroJIbHUKA U TUIOUIAJH
MHOTOYTOJIbHBIX ~ (puryp  (mOJB3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHCAaHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, yIiIax MEXAY XOpAaMHu (CEKYLIUMH) U YIJI€ MEXIY
KacaTeJIbHOW M XOPAOM MPU PEIICHUU F'€OMETPUUECKHUX 3a/1a4.

Branerp MOHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NMONYYEHHBIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTEMAaTHYECKUE
MOJIEJIN JUIS 3a/1a4 peabHON KU3HU U NMPOBOJUTH COOTBETCTBYIOIIUE BHIYHMCICHHUS
C TpPUMEHEHHEM TMOA00US U TPUTOHOMETPUHU (MOIB3YSICh, TAe HEOOXOAUMO,
KaJIbKYJIATOPOM).

K xonmy oOyuenus B 9 kiacce oOyYaromiuiicss MONYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIIMM OCTPBIX VIJIOB, HAXOIUTh C HX
MIOMOIIBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pEIICHHE
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNIbKYJISTOPA) TIUHbI
Y YTJIBI JUTSL HE TaOJUYHBIX 3HAYCHHM.

ITonp30BaTeCs (pOopMysIaMU NMPUBEIEHNS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH.



Ncnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JJIsI HAXOXKACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJibHUKA («PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX TpHU
pElIeHNH TeOMETPUUECKUX 3a/1au.

Brnanerp moHsTHMAMH — TIpeoOpa3oBaHUs  MOAOOMs, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. ITosb30BaThCS CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeThb BBIUMCIATH JJWHBI M HAaXOAUTh YIJbl Yy MOJO0OHBIX (UTYD.
[IpumeHsTh CBOMCTBA MOAO0OMS B MPAKTUYECKUX 3ajayax. YMETb HPUBOIUTH
MpUMEPHI TOTOOHBIX GUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MIPOU3BEACHUHU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMU, MOHMUMATh UX TEOMETPUUYECKUN W (PU3HUECKUN
CMBICJI, TIPUMEHSATh WX B PEIICHUH TEOMETPUYECKUX M (UUYECKUX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pEIIeHNN TeOMETPUIECKUX U MTPAKTHUYECKUX 3a/1ad.

Brnanerp moHATHSMU TPaBWJIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAHHOW MEpHI yIJia, YMETh BBIUHUCIATH IUIOMIAIh
Kpyra u ero yactei. [I[puMeHaTs nojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSITH JBHXKECHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOM KM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHHUS
C TpUMEHEHHEM TOJI00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUN (TOJIB3YSACh, TIE
HE00X0UMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0JI00HbIE 15 1 bubnmorexa [JOK
p ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJIHI)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 14 1 Bubmmorexa [JOK
peyr a YP- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bubmuoreka [JOK
6 I1 606 i 4 1
ORTOPCHHE, QLODIEHHE SHAHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. Pemnienre TpeyroJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBuabHBIC MHOTOYTOJTBHUKH. JIJTHHA
5 01? HOCTH | TIJIO y; b Kpyra 8 8 bubmorexa OK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 [TapamrenorpamMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo0.ru/88671af2
5 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMmM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble cilydan mapajuiesiorpaMMOB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa OK
pAMOYE L POMO, KBAIIPAT), https://m.edso00.ru/88671dea
MIPU3HAKH U CBOWCTBA
YacTHble clTydan mapajuiesiorpaMMOB
5 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT J POMD, KBANPAL), https://m.eds00.ru/88671f20
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
6 (TIpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT N POMD, KBALPATL), https://m.edso00.ru/8867209c
MPU3HAKH U CBOWCTBA
bubnuoreka [JOK
7 T 1
patier https://m.eds00.ru/88672358
3 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bubnuoreka [IOK
Tparneuuu https://m.edso0.ru/8867252¢
9 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tparneuuu https://m.edso0.ru/88672858



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
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bubmuoreka [JOK

10 MeTox yaBoeHIt MeAuaiE! hitps://m.eds00.ru/88672b14

bubnuorexa [JOK
1 Herpanbias cHMMeTpi https://m.edsocI)_.[ ru/88672b14

12 KonTtposnsHas paboTa o teme bubmorexa [IOK
"YeTbIpEXyroJpHUKN" https://m.edso0.ru/88672c9%

13 Teopema daneca u TeopemMa o bubnnorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a

14 CpenHsis TUHUS TPEyroJibHUKA Bubnuorexa LIOK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUSA TPEYroJIbHUKA bubamorera LOK
https://m.edso0.ru/88672f38

16 Tparmerust, €€ cpeTHss TUHHS bubmorexa [TOK
https://m.eds00.ru/88672358

17 Tpanerus, e€ cpenHss TUHUS bubmorexa LOK
https://m.eds00.ru/88673064

18 [IponopumoHanbHBIE OTPE3KH bubmorexa IOK
https://m.eds00.ru/88673794

19 [IponopumoHanbHBIE OTPE3KH bubmorexa HOK
https://m.eds00.ru/88673794

20 LlenTp Macc B TpeyroJbHHUKE bubmorexa HOK
https://m.edso0.ru/886738fc

bubnnoreka [JOK
21 Hozobusie TpeyroabHuin https:// m.edsocl)l. ru/88673a78

99 Tpu npuznaka nogo6us bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673bae

23 Tpu npuznaka nogo6us bubnuoreka [IOK

TPEYroJbHUKOB

https://m.edso0.ru/88673d52
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Tpu npuznaka nogoous

bubmuoreka [JOK

24
TPEYrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noao0us
TPEYTrOJIHLHUKOB
26 [TpumeHeHue moA00usI IPU PEIICHUH
MIPAKTUYECKUX 33134
97 KonTponsnas pabora o teme bubnnorexa [JOK
"I[logoGHBIE TPEYTrOJIbHUKH" https://m.edso0.ru/8867445a
28 CpoiicTBa 1u1011a/1el TEOMETPUIECKUX bubnnorexa [JOK
¢buryp https://m.edso0.ru/886745fe
DopMyIInl 1A IUIOMIATH
29 T ep gﬂLHHKa mna I:ﬂjenor aMMa bubmmorexa [OK
peyr - 11ap p ’ https://m.eds00.ru/88674860
Tparnenuu
DopMyIsl 1A IUIOMIATH
30 T ep gJ'II)HEKa ma I:ﬂfenor amMMa bubmmorexa [OK
peyr > 11ap p ’ https://m.edso0.ru/88674a22
Tparnenuu
DopMyIsl 1A IUIOMIATH
31 T ep g[J'IBHfIKa na I:Ifenor aMmMa bubmiorexa LOK
peyr - 11ap p ’ https://m.edso00.ru/88674a22
Tparnenuu
DopMyiel 1A TUIOIATN
32 T ep gJ'ILHfIKa na I;lmfenor aMmMa bubmnorexa [IOK
peyr > 11ap p ' https://m.eds00.ru/88675288
Tpanenuu
Ddopmyiel 11g IOMaaN
33 T ep gHLHEKa al bubmuoreka [JOK
peyr ’ https://m.edso0.ru/8867542c
napasieniorpamma, Tpanenun
34 Brrancienue miuomnaaei CIoKHbIX bubmuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Mnomaau puryp Ha kIeT4aToin bu6mmoreka [JOK



https://m.edsoo.ru/8867400e
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https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
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Oymare https://m.edso00.ru/8867473e
36 [Tnomanu mogoOHeIX Guryp
37 [Tnomamym mogoOHBIX Guryp
38 3ajauu ¢ MPaKTUYECKUM bubnuorexa [JOK
coaep>KaHuEM https://m.eds00.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnuoreka [JOK
coaep>KaHuEeM https://m.eds00.ru/88675684
40 Pemrenue 3aga4 ¢ moMOIIBI0 METOAA bu6mmoreka [IOK
BCIIOMOTaTeILHOU ILIOMa U https://m.edso0.ru/88674190
41 KonTponbHas pabota o teme bubnuoreka [IOK
"ITnomans" https://m.eds00.ru/8867579c¢
N bu6moreka [IOK
42 Teopema [Tudaropa u e€ npuMeHeHne httos://m.e dSO(E.Iru 188675918
N bubmuorexa [JOK
43 Teopema [Tudaropa u e€ npuMeHeHne httos://m.e dsogru 188675918
44 Teopema [Tudaropa u e€ npuMeHeHne Etfriﬂ;l:::;zgﬁg 8675ahc
45 Teopema [Iudaropa u e€ npuMeHeHne
46 Teopema [Iudaropa u e€ npuMeHeHne
OrnpeneneHrne TPUTOHOMETPUIECKUX
47 gg:;{(g;foiif{zigoT};gioanHKa, Bu6mmorexa LIOK
https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKUE COOTHOIIICHHS B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubnuoreka [JOK
TOXKIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUIECKOE

TOXKACCTBO



https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

OCHOBHOE TPUTOHOMETPUYECKOE

50
TOKJIECTBO
KonTtposnsHas paboTa o teme
51 "Teopema [Tudaropa u Hauana bubmorexa HOK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
59 BrucanHble ¥ IEHTpaIbHBIE YIJIbI, bubnuorexa [JOK
YTOJI MEXy KacaTeJIbHOW U XOpAOH https://m.edsoo0.ru/8a1415b2
53 BrnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnnorexa [JOK
YTOJI MEXy KacaTeJIbHOW U XOpAOH https://m.edso0.ru/8a141940
54 Bnucannsie 1 IEHTpaIbHBIE YIJIbI, bu6moreka [IOK
YTOJI MEXYy KacaTeJIbHOW U XOpAOH https://m.edsoo.ru/8a141b34
55 VYTibl MeXIYy XOpJIaMU U CEKYITUMU
56 VYTIIbI MEXIY XOPJIaMU U CEKYIITUMHU
Brncannble u onricaHHble
S7 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U Bubmmorexa [JOK
up T ’ p https://m.edso00.ru/8a140f86
CBOICTBa
Brnncannble u onricanHble
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubmmorexa [TOK
“p r ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
Brnncannble u onricanHble
59 YeThIPEXYTOJILHUKH, UX MPU3HAKH U bubmmorexa [JOK
“p yr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpumeHeHre CBONCTB BIIUCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJLHUKOB MIPH
pEIIeHUH TEOMETPUUECKUX 3a/1a4
[IpumeHeHre CBONCTB BIUCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOILHUKOB MIPH

peHICHNUU IT'COMCTPHUICCKUX 3a1aY



https://m.edsoo.ru/8a1407e8
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62 B3aumHoe pacnonoxeHue IByx 1 bubmmoreka [IOK
OKpYXXHOCTEH, 001111e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bubmmoreka [{OK
K 7. 1
63 ACAHE OKPYRHOCTEH https://m.edsoo.ru/8a1410a8
KoHnTponsHas padora 1o Teme "YTIisl
64 B OK HOCTHU. Brimcanusle u 1 Bubmnmoreka HOK
by ' \ https://m.edsoo.ru/8a141c88
OIIMCAHHBIC T-IG:TI)IpeXer.]'II)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX NOHATUN U
65 METOJ0B KYpCOB 7 U 8 KJIacCOB 1 Bubmrorexa HOK
P . ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
bu6moreka [IOK
66 METOJI0OB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/8al41efe
0000111eHNE 3HAHUI
bu6mmoreka [IOK
67 " 3] 1
TOTOBA KOHTPOIIbHAL paboTa https://m.edso0.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHATUN U
68 METOJIOB KYPCOB 7 U & Ki1accoB 1 Bubmaorexa IIOK
g P . ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
ara uugpoBbie
Nen/m | Tema ypoka Kontposbusbie | IlpakTnueckue A op
Bcero H3yYeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 Omnpenenenrne TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢byskumit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®opmybl IPUBEACHUS 1
bubmmoreka [IOK
3 T 1
SOPEMA KOCHHYCOR https://m.edso00.ru/8a14336¢
4 Teopema kocuHycOB 1
bu6mmoreka [IOK
5 T 1
COPEMA KOGHHYCOR https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 T 1
eOpEMa CHHYCOB https://m.edsoo.ru/8al42e8a
TeopeMa cuHyCOB
Teopema cuHycoB
9 Pemenne TpeyroiabHUKOB 1 bubmorexa HOK
peyt https://m.eds00.ru/8a1430b0
bu6mmoreka [IOK
10 Peuerte TpeyronbHikon L https://m.edso0.ru/8al42ac0
bubmuoreka [JOK
11 P 1
CIICHHE TPEYTOIBHHEOB https://m.edso0.ru/8al42ac0
bubmuoreka [JOK
12 P 1
CHICHHC TPEYTOIBIMEOR https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHUKoOB 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

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

[IpakTueckoe NpUMEHEHNE TEOPEM

bubmuoreka [JOK

14 CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KonTtponsHast pabota o Teme bubmmoreka [IOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
bubmmoreka [{OK
17 [TonsTie o npeobpazoBaHUM OO0 https://m.eds0o.ru/8al43ab0
18 CoOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX bubnuoreka [JOK
¢buryp https://m.edsoo.ru/8a143de4
19 CoOTBETCTBEHHBIE DIIEMEHTEI MOJ00HBIX
duryp
Teopema o npou3BeIeHUU OTPE3IKOB
20 XOp[l, TEOpEMa O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O KBaapaTe https://m.edsoo.ru/8a14406e
KacaTeJlbHOU
Teopema o mpou3BeIeHUU OTPE3IKOB
21 XOp/l, TEOpEMa O MPOU3BEIACHUU bubnunoreka [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O KBaapaTe https://m.edsoo.ru/8al441a4
KacaTeJlbHOU
Teopema o mpou3BeIEHUU OTPEIKOB
99 XOpJ1, TeOpeMa O MPOU3BEICHUU bubnunoreka [JOK
OTPE3KOB CEKYIINX, TeOpeEMa O KBaJpare https://m.edsoo.ru/8al442da
KacaTeJlbHOU
23 IIpumeHeHne TeopeM B peLICHUH bubnuoreka [IOK

TCOMETPHUYCCKUX 3adavd

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

24 [IpumeHeHne TeopeM B peLICHUH bubmuorexa [IOK
F€OMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc
[IpumeHneHue TeopeM B peLICHUH bubmuorexa [IOK

25
F€OMETPHUUYECKHX 3a]1a4 https://m.edsoo0.ru/8a144578
KonTtposnsHas pabota o Teme

26 "IIpeoOpazoBanue mogoOusI. bubnuorexa [JOK
Merpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpyXHOCTH"

97 Omnpenenenre BeKTOpoB. OU3HUECKUI 1 bubnuorexa [JOK
F€OMETPHUUYECKHM CMBICI BEKTOPOB https://m.edso0.ru/8a144960

28 Ciio’)xeHue U BBIYUTAHHE BEKTOPOB, bubmuorexa [JOK
YMHOEHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c

29 Ciio’)keHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOEHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52

30 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB,

YMHO’KEHHE BEKTOpa Ha YUCIIO
31 PaznoxxeHnue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunats! BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEICHNE BEKTOPOB,
33 ero 1 II)/IMCHGEI/IC J'I;IH HAXO0XK, eHI/II:I JIUH Bubmmorexa LIOK
P 8 A 8 https://m.edsoo0.ru/8a14539c
U yTJIOB
CkansipHO€ Mpou3BeIeHNE BEKTOPOB,
34 ero 1 l;)/IMCHGEI/Ie J'I;IH HAXO0X, eHI/Il:I JIUH Bubmmorexa LIOK
P 8 A 8 https://m.edsoo0.ru/8a14550e
U YTJIOB
35 Pemenue 3a1a4 ¢ moMOIIbIO0 BEKTOPOB bubnuoreka [IOK



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

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

bubmuoreka [JOK

36 Pemenue 3a1a4 ¢ moMoIsI0 BEKTOPOB httos://m.edsoo.ru/8a1458¢A
37 [IpuMeHeHne BEKTOPOB ISl PEILECHUS
3a1a4d PU3UKU
38 KonTtponsHast pabota o Teme bubmmoreka [IOK
"Bextopsr" https://m.edso0.ru/8a145b08
39 JlexapTOBBI KOOpAMHATBI TOUYEK Ha
TUTOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeHHE MpAMOIf https:// m.edSO(])_.[ ru/8al45c48
41 VYpaBHeHHE NPAMOKN
bubnuoreka [IOK
42 ¥PABHEHHE OKpYIKHOCTH https:// m.edso;I ru/8al4635a
43 KoopanHatsl Touek nepeceyeHus bubnuoreka [IOK
OKPY)KHOCTH U MPAMOM https://m.edso0.ru/8a146620
MeTto1 KOOpAMHAT IPU PEIICHUU
44 reOMEeTPUUYECKUX 3a/1a4, MPAKTUYECKUX
3a/au
MeTto1 KOOpAMHAT MIPU PEIICHUU
45 reOMEeTPUUYECKUX 33/1a4, MPAKTUYECKUX
3aza4
MeTo1 KOOpAMHAT MIPU PEIICHUU
46 reOMETPHUECKUX 33/1a4, MPAKTUYECKUX
3aza4
47 KonTtponpHas paboTa o Teme bubnuoreka [IOK

"JlexapTOBbI KOOPAWHATHI HA

https://m.edsoo.ru/8a146e0e



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e

IJTOCKOCTH"

48 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno n. JInuHa OKpYKHOCTH, TyTH bubnuorexa [JOK
OKPYXHOCTH https://m.edsoo.ru/8a1472c8
50 Yucno n. JlnuHa OKpYKHOCTH, 1yrd BuGnnorexa LIOK
OKpYKHOCTH https://m.edsoo.ru/8a14714c
Yucno n. JInuHa OKpYKHOCTH, 1yTH
51 OKPY)KHOCTH
bubmuorexa [JOK
52 Pauatiias Mepa yra https:// m.edso;I ru/8al47l4c
bu6moreka [IOK
53 Ilnomane: kpyra, cektopa, cerMenta https://m.eds00.ru/8a147426
bu6mmoreka [IOK
>4 Ilromaze kpyra, cekropa, cermenta https://m.edsoo.ru/8a147750
55 [Tnomanp kpyra, ceKTopa, CEerMmeHTa Bubnmorexa [JOK
https://m.edso0.ru/8a147750
56 [ToHsATHE O IBUXEHUU ILIIOCKOCTHA Eubmrorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TTOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapaniensHbIN IEPEHOC, TTOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapaniensHbIN IEPEHOC, TOBOPOT
50 [IpumeHeHne TBUKEHUM MIPH PEIICHUN

3agaq



https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

61

KonTtponrsHas pabota o Temam
"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OkpyXHOCTb. JIBH>KEHUS IIOCKOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/8a1480e2

62

[ToBTOpenue, o6odIICHNE,
cucreMarusanus 3HaHui. Mismepenue
F€OMETPUYECKUX BEJINYHUH.
Tpeyronpauku. [lapaisensHbie u
MEPIEHUKYJIIPHBIE TIPSIMBIE.
OxpyxHOCTb U Kpyr. ['eomeTpruueckue
IIOCTPOEHHUS. YTJIBI B OKPYKHOCTH

63

[ToBTOpEeHue, 0600IICHNE,
cucTeMaTu3anusa 3Hann Bricanueie n
OTIMCAaHHBIE OKPYKHOCTH
MHOTOYTOJILHUKOB. [Ipsimast u
OKPY)KHOCTb. YeThIPEXyTrOJIbHUKH.
BrmcanHbie 1 onmucaHHBIC
YEThIPEXYTOJIbHUKH.

bu6moreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil. Teopema
[Tudaropa un Havama TPUTOHOMETPUH.
Pemenne oOmmx TpeyroJbHUKOB
[IpaBUIIbHBIE MHOTOYT'OJIBHUKH.

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEHUE, 000OIICHNE,
cHCTEMAaTH3alus 3HaHui. Beruucienue
wiomaae. [Tnomanu nonoOHbIX Guryp.

66

[ToBTOpEeHUE, 000OIICHNE,
cUCTeMaTu3alysl 3HAHHH.
[IpeoOpa3oBaHUs MIOCKOCTH.



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

JBwxenus. [Tonodue. CummeTpusi.

bu6mmoreka [{OK
67 Urorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/8a148920
[ToBTOpenue, o6odIICHNE,
68 cucreMarusanus 3HaHul. JlekapToBsl 1
KOOPJAMHATHI Ha TUWIOCKOCTU. BekTophl
Ha NA0CKOCTH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBbI
8 KJIACC
Kon N .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
NpoBepsieMoro
poBep 0011ero oopazoBaHus
pe3yJibTara
6 I'eomeTpust
6.1 PacriozHaBaTh OCHOBHBIE BUIbl YETHIPEXYTOJBHUKOB, MX SJEMEHTHI, MOJIb30BAThCSI X CBOMCTBAMH IPH pEIICHUU
TreOMETPHUYECKUX 3a/1a4
6.2 [IpuMeHsTh CBOMCTBA TOUKHU NIEpEeCceUeHHs] MeIUaH TPEyroJibHUKa (IIEHTpa Macc) B PELICHUU 3a1a4
6.3 Brnagets mnoHsiTHEM cpeoHEN JMHUM TPEYroJbHUKAa M Tpaneluud, NPUMEHSITh HMX CBOMCTBA MpPU PEIICHUU
reomeTpuueckux 3aaad. [lonb3zoBaTbesa TeopeMoit daneca U TEOPEMON O MPOMOPLHOHATIBHBIX OTPE3KaxX, IPUMEHSTh



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

UX IJid pCHICHUA NPAKTUYICCKUX 3a/ia4d

6.4 [IpumeHsTh IPU3HAKY [10100USI TPEYTOJIbHUKOB B PEIIEHUH [€OMETPUYECKUX 3a]a4
[Tonw3oBatbest Teopemoit Iludaropa mma  pemieHUss TEOMETPUUYECKUX M MpaKTHUeckux 3axad. CTpouTth
6.5 MaTeMaTHYECKYyl0 MOJENb B IMPAKTUYECKUX 3aJadyax, CaMOCTOSTENbHO JieNaTh 4YepTEX M HAXOAMUTH
COOTBETCTBYIOIINE JJINHBI
6. Bnanerps moHATHAMU CHHYCa, KOCHHYCA W TaHI'€HCAa OCTPOTO yrja MpsIMOYroJIbHOTO TpeyrojbHuka. llomp3zoBaThes
' STUMU MOHATUSAMU JJISl PELICHUS] TPAKTUYECKUX 3a1a4
6.7 Boruncnsate (pa3nuyHbIMU cioco0amu) oAb TPEYroJbHUKA U MIJIO0Iad MHOTOYTOJIbHBIX QUTYp (M0JIb3YACH, I/1€
' HE00X0IMMO, KaJbKYJIATOpPOM). [IprMeHsATh oJydeHHbIE YMEHUS B MPAKTUUYECKUX 3a7adax
6.8 Brnagerp NOHATHSAMYU BIMCAHHOTO M LEHTPAJILHOTO YIJla, UCHOJB30BaTh TEOPEMBI O BIIMCAHHBIX yriaxX, yriax Mexiay
' XOpAaMH (CEKYIIMMU) U yrile MEeXy KacaTelIbHOU U XOPJIOH MPH PEIIEHUN T€OMETPUUYECKUX 3a/1a4
6.9 Bnagerp mMoHATHEM OMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA IpU
' pelIeHnHt 3a1a4
[IpyuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCKUEe MOJENU IS 3a7au peaibHOM JKU3HU U
6.10 MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C TMPUMEHEHHEM IMOJ00HS U TPUTOHOMETpUH (IOJIb3YACH, TJIe
HE00X0IUMO, KATBKYJIITOPOM)
9 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus




6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOAUTH C UX
IIOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSAMOYTOJIBHOIO TpPEYrOJIbHHUKA
(«pemreHue  MpSAMOYTOJBHBIX  TPEYroibHUKOB»). Haxomutrs  (c

IIOMOIIIBIO KaJII)KYJIFITOpa) JJIMHBI 1 YTJIbL JJIA HETAaOJMYHBIX 3HAUCHUH

6.2

[Tonp30BatbCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUS COOTHOIIEHUI

MCKIAY TPUTOHOMETPHUICCKUMU BCIIMUNHAMUA

6.3

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHUHYCOB JJISi HAXOXKICHHS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY),

MPUMCHATH UX ITPU PECIICHUH TCOMETPHUICCKUX 3aaa4d

6.4

Brnagets monsTHSIMH TIpeoOpa3oBaHUsS TOAO0OHMS, COOTBETCTBEHHBIX
aneMeHTOB MoJ00HBIX (uryp. Ilonb3oBaThCs CBOMCTBAMHU TIOI00MS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISATH JUTMHBI U HAXOAUTH YIIIBI Y
nonoOHbIX ¢uryp. [IpuMeHsITH CBOWCTBA MOJAOOHS B MPAKTHYCCKUX
3ajavaXx. YMEThb MPHBOJHWTH MNPUMEPHI TMOAOOHBIX (uryp B

OKPY’KaI0IlleM MUpPE

6.5

Ilonp30BaThCs T€OpEMaMH O TIIPOHU3BCACHUU OTPE3KOB XOpAa, O

MMPOU3BCIACHUN OTPC3KOB CCKYIIUX, O KBAAPATEC KacaTeJbHOMI

6.6

ITonn3oBaThCs BCKTOpaMH, IIOHUMATb HX FGOMCTpI/I‘ICCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI, IPUMCHAThL HMX B PCIICHHU I'COMCTPHYCCKHUX U

(I)I/ISI/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC IMPOU3BCIACHUC BCKTOPOB




U HAXOXKACHUA IUIMH U YTJIOB

Ilonp30BaThCs MCTOAOM KOOpAMHAT HA IVNIOCKOCTH, IMPUMCHATH €ro B

o peIIeHNH TEOMETPUIECKUX U TIPAKTUIECKUX 3a71a4
Bnamerp TOHATUSMH — TPAaBWIBHOTO  MHOTOYTOJIBHUKA,  JUTUHBI
6.8 OKpPYXXHOCTH, JJIMHBI AYTH OKPY)KHOCTH W PpaJMaHHONH Mepbl yria,
. YMETh BBIYHCIATH IUIOMIANh Kpyra W ero dacreil. IlpumeHsTh
MOJTydeHHBIE YMEHUS B TIPAKTHYECKUX 3aadax
69 Haxonuth ocy WiH HEHTPBI CHMMETPUH (DUTYD, IPUMEHSTH JBUKCHHUS
- IIJIOCKOCTH B IPOCTEHUIINX CITydasx
[IpuMeHsTP TONyYEeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTH4YeCKUe MOJIENN JUIS 3a/1a4 PealbHOW KU3HU M TPOBOIHTH
6.10 COOTBETCTBYIOIIIME BBIYMCIACHUSA C TPUMEHEHHEM TIOJIO0MS |

TPUTOHOMETPUYECKUX (GYHKIMKA (TOJB3YysCh, TA€ HEOOXOJUMO,

KaJIbKYJISITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosnbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBasipaT, UX IPU3HAKU U CBOICTBA

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

6.4 Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEOopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpduimeHt nonodus. Ilpusnakum mnomoOus
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu peneHnH NpakTUIeCKUX 3a1au
67 @opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajenorpamMMa, pomba u
' Tpaneuuu

6.8 CpoiicTBa Tuiomane reomerpuueckux ¢uryp. OTHOIIEHUE TUIOIIAACH
' MoI00HBIX puryp

6.9 Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOM
' Oymare

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

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

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

6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKU

6.14 B3aumHoe pacnonoxeHue IBYyX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.

OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrec yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHSI
Pemrenne TpeyronbHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 NPaKTUYECKUX 337a4 C HCIOJB30BAHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanwme mopoowms. [1o100me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o MPOM3BENCHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEICHUHN OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO ~ HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpAIH HAJl BEKTOpaMu. Pa3inoxkeHne BeKTopa 1o JByM
HEKOJITHHEAPHBIM BEKTOpaM
66 Koopanuats! BekTopa. CKansipHOE TpOU3BENEHHE BEKTOPOB, IPUMEHEHUE LIS
' 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
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IMOHATUSMM: MHOXKECTBO, ITOJAMHOKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUISL OTIMCAHUSI PEAIBHBIX IIPOLIECCOB M SIBICHUM, IPU PELICHUN 3a4a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONpPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBAaHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas IpoOb U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIA, PAallMOHAIBHOE YUCIIO,
UPpPALMOHATIFHOE 4YHUCIIO, apu(METHUYeCKHil KBaJpaTHBIA KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCA, MPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C ILIEJIbIM IOKa3aTeleM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
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




OJHOM IIEPEMEHHOM, YHCIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE MPU PELICHUH 33]1a4 U3 IPYrux IPEAMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKU
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 JAPYTHX
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIE0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THIIOB (B TOM YHUCJIE Ha IMPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU 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, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TpPEYroJbHUKH, HPSIMOYTOJIbHBIH TpPEyroJbHHUK,

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




napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXO0XKJIEHUE T€OMETPUYECKHX BEJIMYMH C MPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMU, TEPICHIUKYISIp, HAKJIOHHAs, MPOCKIHUS,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TPSIMON; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUSIMH: JJIUHA, PACCTOSIHUE, YroJl
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapajljieenuneaa; yMEHHEe NPUMEHSATh MPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

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

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJLIPHOC ITPOU3BCACHNC BCKTOPOB;
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

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

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaTh U3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHUE HAXOJUTh BEPOATHOCTH CIy4ailHBIX COOBITHI B OMNBITaX ¢
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M € HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITUM M SIBJICHWH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, TPUBOJUTH MPUMEPbl MATEMATUYECKUX 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
MPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OT€UECTBEHHOMU

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 JECATUYHBIE  JPOOM,  TNPOLEHTH,  OECKOHEUHbIE
' MepUOANYECKUE APOOH

13 PanmonaneHubie  uucia. ApudMeTHyecKHe ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JlelictButenbHple uYncia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmkEéHABIE BBIUMCICHUS, TPABWIA OKPYIJICHHS, TNPUKHAKA W OIECHKA
. pe3yJbTaTa BIYUCIECHUM
2 AnreOpandeckue BbIpaXKEHUs

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 COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTrpudeckas mporpeccuu. Dopmyna  CIOKHBIX




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. HawnOoinbliee n HauMeHblee 3HAYeHHWE (PYHKIMH 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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1)Feometpua 7-9. /1.C. AtaHacaH, B.®. bytysos, C.b. Kagomues, 3.I'. Mo3aHsak, N.W. KOanHa. M.
« IIpocBemenue»2014r

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1) MeTogu4yeckoe nocobue K npeaMeTHOW IMHUKN y4ebHMKoB no reomeTpumn J1. C. ATaHacsAHa,

B. ®. byTty308a, C. b. Kagomuesa 1 gp. Matematnuka FTEOMETPUA 7—9 Knaccbl ba3oBblii ypoBEHb
2)AuaaKkTnyeckne matepuasbl No reomeTpun: 8 Knacc: K yuebHuky J1. C. AtaHacsHa v ap.
«lFeometpua. 7-9 knaccbi». ProC (k HoBomy yuebHuky) / H. b. MenbHuKoBa, I'. A. 3axaposa. - 5-e
nspg., nepepab. n gon. — M.: U3gaTenbctBo «IK3ameH», 2017. - 143, MockBsa «[pocBeLleHume»
2023

3) AnaaKkTnyeckme maTtepumasnbl Mo reoMeTpum: 9 Knacc: K yuebHuKy J1. C. ATaHacsHa v gp.
«lFeometpuma. 7-9 knaccbi». ProC (k HoBomy yuebHuKy) / H. B. MenbHuKoBa, . A. 3axaposa. — M.:
N3paTenbcTBo «3K3ameH», 2019.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NMHTEPHET
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