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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

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YT0Jd. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

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

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

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 © - CEpeIUHHBIN
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
TPEYrOJIbHUKA.

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. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEyroiabHUKOB. [IpuMenenune nogo0us npu pelueHny 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 Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1a4.

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

BrincanHele ¥ LEHTpPaJIBHBIE YIUIbL, YIOJd MEXKAY KAacaTeIbHOW W XOPJIOM.
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, ONEpalMyd HaJ BeKTopaMu. Pa3iokeHue BeKTopa 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 OKPYKHOCTEH 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.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMeHTapHbIE
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» XapaKTEPU3YHOTCS:

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 MPUKIAJAHBIX 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 o0IliecTBa (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
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usmyeckoe BocmuTaHWe, (GoOpMHpPOBaAHHE KYJIbTYPbI 3710POBbsl H
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KW3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO YK€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEH Ha MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUU ISl PEIICHUS 3a/1a4
B 00JIACTHM COXPaHHOCTH OKPYKAIOIIEH Cpeibl, IJIAHUPOBAHUSI TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEACTBUM IS OKPYXAKIIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKkTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COLUMAIBLHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHSM B YCJIOBHUSX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEILHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWU, 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  CTPECCOBYIO  CHUTYallMlO, 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
KIaccu(uKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CpPaBHEHHS, KPUTCPUU
IPOBOJAMMOTO aHAIIN3A;

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



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAHHBIX, HAOMIOACHUSX 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 YTBEPXKACHUHN (IpsiMble 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 pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOATENIHO YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

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

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUTaTh
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 PA3IMYHBIX BUIOB U (POPM TIpEICTaBICHNUS;

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

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

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
3aJ1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YJIbTAT;

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 JaHaJiora, OOHApYyXUBATh PA3IMYMe U CXOJACTBO IMO3UIIMH, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ay AU TOPHH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIIECC U Pe3yabTaT padOThl, 00001aTh 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 CBOEro0 BKJIaJla B OOIIUH MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pElIeHHA C YYETOM HMEIOIIMXCS 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 MaTEMATUYECKON 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 LENU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



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

Pacno3naBaTh HW3ydeHHBIE TEOMETPUYECKHE (UTYPBI, ONPENENATh 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 TpyOyI0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB 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 TPEYTOJIBHUKOB MIPHU PEIICHUU 33/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEyroJibHUKa, B PEIICHUU F€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.

[IpoBOAUTH BBIYMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIE 3HAUYCHMUS
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 HAXOXKIECHUE YIIIOB.

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, TIOJIb30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOKWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIMHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

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



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUNA CMBICI.

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

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

Pacno3naBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, HX JJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU 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 CBOWMCTBa MpHU pEIICHUU TeoMeTpudeckux 3aaad. [lomp3oBaThcsi Teopemoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

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

[Tons3oBathest TeopeMoit Iludaropa mis pemieHUS TeOMETPUYECKUX M
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSIMU IS PEUICHUS
NpPaKTUYECKUX 3a]a4.

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

Brnanerp NOHATHSMH BIMCAaHHOTO M UEHTPAJIbHOIO YIJIa, HMCIOJIb30BATh
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 PEIICHUHU 3a]1a4.

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

K koniy oOydenus B 9 kjacce 0OydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

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



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaXoMUTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
U Y61 JTsI HeTAOJWYHBIX 3HAYCHUH.

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

Hcrnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh WX IPHU
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISATH JUIMHBI M HAXOJIWUTh YIJBl y TOJOOHBIX QUTYP.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

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

[Tonb30BaTBCSA BEKTOpAMHU, NMOHUMATh MX TEOMETPHUYCCKHA M (U3HUCCKHM
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 TeOMETPUYECKHUX U TTPAKTUYCCKUX 3a]1a4.

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 (WJIM TEHTPBI) CUMMETPHH (HUryp, HPUMEHSTh JIBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHECHHEM IOA00HMS W TPUTOHOMETPHUYCCKUX (PYHKIHMHA (TMOJIB3YSACh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (¢ poBbIE)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
[Ipocreiimume reomerpuueckre GUrypbl
1 U UX cBoiicTBa. 3mepenue 14 1 2 https://m.edsoo.ru/SCDUTTDXL
TCOMETPHUUCCKUX BCININH
2 TpeyronbHUKI 22 2 2 https://m.edsoo.ru/LUWH113V3
IT
3 APAIICHLEIC [PAMBIE, CYMMa YLIIOB 14 1 2 https://m.edsoo.ru/C3QIURDV5
TPEYroJbHUKa
O T
4 RPIHEOCTS M EPIT: & SOMCIpHECCRIE 14 1 2 https://m.edso0.ru/ZCZQS49CU
MIOCTPOEHUS
5 [ToBTOpEeHue, 0600IMIeHNE 3HAHMI 4 1 0 https://m.edso0.ru/RJJ3LV3V2
OBUIEE KOJIMYECTBO YACOB I10 68 6 8
[TPOI'PAMME



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsI padoThbI
1 YeTbIpEXyroabHUKN 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema darneca u Teopema o
2 MPOTIOPIIMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 https://m.edsoo.ru/F805Z209Y8
TPEYroJIbHUKHI
IImomans. Haxoxnenue miomanein
3 TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1 https://m.edsoo.ru/QLJ1QDOEP
[Tnomaau nogo6HbIX puryp
4 Teopewa Iugaropa i nauaza 10 1 https://m.edsoo.ru/4ZHRPYM8W
TPUTOHOMETPUHU
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTTHCAHHEIE HETRIPEXYTOIBHHKH. 13 1 https://m.edso0.ru/J2JOK38GT
KacarenbHble k okpykHOCTH. Kacanue
OKPY>KHOCTEH
6 [ToBTOpEeHuEe, 0000IICHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AV0G6P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P

9 KUIIACC

KosnnuyectBo 4yacos
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI

T .T

1 PUTOHOMCETPHA. 1 COPEMET KOCHHYCOB # 16 1 1 https://m.edsoo.ru/5172BY40V
CUHYCOB. Penienue TpeyrojibsHUKOB
[IpeobpazoBanue mo100usl.

2 MeTtpuryeckue COOTHOLIEHHS B 10 1 1 https://m.edsoo.ru/T58CWSWSF
OKPY>KHOCTH

3 BexTopst 12 1 https://m.edsoo.ru/X4JFWORCL

4 JlekapTOBBI KOOPAWHATHI HA TIIOCKOCTH 9 https://m.edsoo.ru/ISQMG5AFT
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[rHa

5 OKPYXHOCTH U TUIOIIA/Ib KpyTa. 8 1 1 https://m.edsoo.ru/BMBZSAEU5
Brruncnenune miomanein

6 JIBM>KEHUS TUIOCKOCTH 6 0 0 https://m.edsoo.ru/8HUMOCSCI
II 606

7 OBTOPEHHE, 000 meHI:Ie’ 7 1 0 https://m.edsoo.ru/VYL6CQRS8P
cUCTeMaTu3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68 6 6

I[TPOTPAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon
NnpoB
epsie .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
Moro o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3y
JbTa
Ta
6 I'eomerpust
PacrioznaBath u3ydeHHbIE TreOMETpHUECKHE (QUTYPBI, ONIPEIENIATh X B3aUMHOE
6.1 pacrojio’keHue, n300paxaTb reoMeTpUuecKrue (Uryphl, BBIOJIHATh UYEPTEKHU
' M0 YCIOBHIO 3a/ayd. M3MepsaTh JMHEHHbIE W YTJOBbIE BEIWYWHBI. Pemath
3a/1auM Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB
Jenatp rpyOyr0 OIICHKY JWHEWHBIX M VYIJOBBIX BEIWYUH TMPEIMETOB B
6.2 peabHOM KHU3HH, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznmmuarh pa3mepsl 3THX
00BEKTOB MO MOPSAIKY BETUUUHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKUM 3a]1a4am
6.4 [lonp30BaTbcsi mNpHU3HAKaMM  pPAaBEHCTBA  TPEYrOJbHUKOB, HCIIOJIB30BaTh
' IPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUU 3a7a4
65 [IpoBOoaUTH JIOTHYECKHE PACCYKIEHUS C HCIOJIb30BAHHEM TIE€OMETPUYECKHUX
' TEOpPEM
[lonp30BaTbCcsi mNpHU3HAKAMHM PABEHCTBA NPSIMOYTOJBHBIX TPEYrOJbHUKOB,
6.6 CBOWCTBOM  MEIMaHbl, NPOBEIEHHON K THUIOTEHY3€ MPAMOYTOJIbHOTO
TPEYroJIbHUKA, B PEIICHUH F'€OMETPUUECKUX 3a1a4
Onpenenars mapamieabHOCTh MPSIMBIX C IIOMOIIBIO YIIIOB, KOTOpPBIE 00pa3yer ¢
6.7 HUMH cekymas. OnpenensaTe napaiedbHOCTh MPSMBIX C MOMOILBI PaBEHCTBA
PacCTOSTHUM OT TOYEK OJHOM IPAMOM 10 TOYEK IPYroil mpsAMOu
6.8 Pemats 3a1auun Ha KiieT4aToit Oymare
[TpoBOIUTH BEIYMCICHUS U HAXOJUThH YMCIOBbIE U OyKBEHHBIC 3HAYCHHUSI YIJIOB
B FT€OMETPUUECKHUX 3a7auax ¢ UCMOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
6.9 MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX IMPHU IMEPECEUECHUH BYX
napajyiebHbIX MPSAMBIX CeKylled. PemaTe mnpakTHueckue 3agaud  Ha
Hax0’KJICHUE YTJIOB




Biagets NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETb OIPENEIATh
6.10 OUCCeKTpUCY yIa W CEPeAMHHBIM MEPIEHAUKYISIp K OTpe3Ky Kak
reOMETPUYECKUE MECTA TOUEK
@opMyIMpOBaTh ONPEICICHUS OKPY)KHOCTH M Kpyra, XOpIbl M JHaMeTpa
6.11 OKPYKHOCTH, II0JIb30BaThCSI UX CBOMCTBAMH. YMETh NMPUMEHSATH 3T CBOWCTBA
IpU pelIeHUN 3a7a4
Biagers mOHATHEM OIIMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
6.1 HaxouTh €€ 1eHTp. Ilomp3oBaThcs QakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
' TPEYroJIbHUKA IEPECEKAIOTCsI B OJHOW TOYKE, U O TOM, 4YTO CEPEIUHHBIC
MIEPIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE
Biagetes moHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaThCA TEOPEMOM O
6.13 MEPIEHIUKYISIPHOCTA KAacaTeIbHOW M paJuyca, MPOBEIEHHOIO K TOYKE
KacaHus
6.14 [Tonb3oBaThcsi MPOCTEUIIMMU T€OMETPUUYECKMMH HEPaBEHCTBAMH, MOHUMATh
' WX IPAKTUYECKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUS C MOMOULIBIO LIUPKYIS U
' JIMHENKHU
8 KIIACC
Kon
NpoB
epsie .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
Moro 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHusl
pesy
JbTa
Ta
6 I'eomerpus
6.1 Pacnio3sHaBath OCHOBHBIE BHUJABl  YETBIPEXYTOJBHUKOB, HX  DIJIEMEHTBHI,
' MOJIb30BAThCS UX CBOMCTBAMU P PELICHUN F€OMETPUUYECKUX 3a/1a4
6.9 [IpuMeHsTh CBOMCTBA TOYKH TMEpPECEUYCHUs MEIUaH TPEyrojbHUKA (LEHTpa
. Macc) B pelIeHnH 3a/1a4
Bnaners noHsATHEM CpeHEN JIMHUU TPEYroJbHUKA U TPANECLUH, IPUMEHTh UX
6.3 CBOJMCTBA IIPU pEIIEHHHM TIeoMeTpuYeckux 3anad. llonp3oBaThecs Teopemoi
. Qasieca U TeOpeMOW O MPONOPLUOHAIBHBIX OTPE3KaxX, NPUMEHATh UX I
pelIeHNs IPaKTUYECKHUX 3a7a4
6.4 [IpuMeHsATh MpHU3HAKK MOJOOUS TPEYrOJILHUKOB B PELICHUH M€OMETPUYECKHX




3a1a4
[lonme3oBatbess Teopemoit [ludaropa s pemieHUss TEOMETPUYECKHX U
65 npakTH4eckux 3agad. CTpouTh MaTEMaTHYECKYI0 MOJENIb B IPAKTHUECKUX
' 3a/a4aX, CaMOCTOSATEIbHO JeJaTb YepTéX U HAaXOJUThb COOTBETCTBYIOILHE
JUIMHBI
Bnagerp mnoOHATHMSMH CHHYCA, KOCHMHYCa U TaHI€HCa OCTpOro yria
6.6 OPSIMOYTOJIBHOTO ~ TpeyrojibHUKA. Ilomb30BaThCsi STUMU  MOHATHSAMHU  JUIS
pelIeHNs MPaKTUYECKUX 3a7a4
Breruucnsate (paznudHbIMUA CIIOCOOAMH) IUIONIAb TPEYroJIbHUKA W TUIONIATN
6.7 MHOTOYTOJIbHBIX (uUryp (mosib3ysich, rae HEOOX0IUMO, KaJIbKyJISATOPOM).
[IpumeHsTh NoMydeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax
Bnagerp NOHATHAMM BIOMCAHHOTO U LIEHTPAJBLHOTO YIJIA, MCIOIb30BATh
6.8 TEOpEMbl O BIMCAHHBIX YIJax, yriax MeXHay XopJamH (CEeKyUIUMH) U yrie
MeXAy KacaTeJlIbHON 1 XOpJ0H MpU PEIIEeHUH T€OMETPUYECKHX 3aa4
6.9 Bnagerp moHATHEM ONMCAHHOTO 4YETHIPEXYrOJIbHUKA, MPUMEHSITH CBOMCTBA
' OTIMCAHHOTO YEThIPEXYTOJIbHUKA IPU PEIICHUH 33134
[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
6.10 MOJENN JUI 3aJad peajbHOM JKW3HU M TPOBOAUTH COOTBETCTBYIOIIUE
' BBIYHCIIEHUSI C MPUMEHEHHEM NOoJ00us M TPUTOHOMETPUHU (IOJIb3YSCh, T
HE00X0IMMO, KATBKYJIITOPOM)
9 KITIACC
Kon
NpoB
epsie .
IIpoBepsiemble peMeTHBIE Pe3yabTAaThl 0CBOCHHS OCHOBHOM
Moro 0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOI'0 001Iero 00pa3oBaHus
pesy
JbTa
Ta
6 I'eomerpus
3HaTh TPUTOHOMETpPHUYECKHE (YHKIUM OCTPBIX YIJIOB, HAXOIUThb C HX
61 IIOMOUIBIO PA3JINYHBIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYrOJIbHUKA («pEIIeHue
. HPSMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOINBIO KaJbKYIATOPA)
JUIMHBI ¥ YTJIBI [T HETaOMUYHBIX 3HAUYCHU I
6.2 [Tonb3oBaTbes (opMynaMu HPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
. TOKJIECTBOM JJIs1 HAaXOXICHHUS COOTHOIIEHWH MEXAY TPUTOHOMETPHUYECKUMH




BCIMYMHaMU

6.3

Hcnonb30BaTh TEOpEMBbl CUHYCOB UM KOCHHYCOB JUIsl HaXOXKIEHMS Pa3IUYHbIX
JJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY»), NMPUMEHATh UX IPU

PEIICHNU TCOMCTPHUICCKUX 3a1a4d

6.4

Brnaners monsiTHsiMu nipeoOpa3oBaHus MOA0OHS, COOTBETCTBEHHBIX AJIEMEHTOB
no100HbIX uryp. Iloap3oBarbest cBOMiCTBaMU OAOOHS TIPOU3BOJIBHBIX (BuUryp,
YMETh BBIYHCIATH JJIMHBI M HAXOIUTh YIIbl y MoA0OHBIX (uryp. [IpumensaTs
CBOWCTBA MOJNOOMS B TMPAKTHUECKUX 3a/ladax. YMETh MPHUBOAMUTH IMPHUMEPHI

MOJA0OHBIX (PUTYP B OKPYKAIOLLIEM MUPE

6.5

Ilonp30BaThCs TEOpEMAMH O MPOU3BCACHHUU OTPE3KOB XOpJd, O MPOU3BCIACHUU

OTPE3KOB CEKYIINX, O KBapaTe KacaTeJIbHOU

6.6

[Tonb3oBaThbcsi BEKTOpaMM, MOHUMATh HUX TIEOMETpPUUECKUH M (u3Mueckuii
CMBICJ, IPUMEHATh HUX B pEIICHWU TIE€OMETPUUYECKUX M (U3NYECKUX 3ajad.
[IpuMeHATH CKaNspHOE IPOU3BEICHUE BEKTOPOB I HAXOXKJIEHUA JUIMH H

YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOPpAWHAT Ha IJIOCKOCTU, IPUMECHATH €0 B PCIICHHUN

TCOMETPHUUCCKUX U IMPAKTUUCCKUX 3aaa4

6.8

Bnagerp MOHATUSMHM MPaBUIBHOTO MHOTOYTOJIbHHMKA, JJUHBI OKPYKHOCTH,
JUIMHBI JYT'M OKPY)KHOCTH W paJuaHHOM Mephl YIjla, YMETb BBIYUCISTH
wiomanae kKpyra u ero uyacteil. [IpumeHsTh mOJIydeHHbIE YMEHHSA B

IMPAKTUYCCKUX 3agadax

6.9

Haxomuth ocu WM UEHTPbl CUMMETPHUH (QUrYp, NPUMEHATh JABMKEHUS

IIJIOCKOCTHU B HpOCTCfII.HPIX ClIydasx

6.10

HpI/IMCHHTL MOJIYYCHHBIC 3HAHUS HA IPAKTUKEC — CTPOUTH MATCMATHYCCKUC
MoACIn A 3aJdad peaHBHOﬁ JKU3HU U IIPOBOAUTH COOTBCTCTBYROILIUC
BBIYUCIICHHUA C IIPHUMCHCHUCM HO,Z[O6I/IH U TPUTOHOMCTPHUUCCKUX Q)YHKHHI;’I

(momB3ysICh, i€ HEOOXO0IUMO, KAIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
6 I'eomerpus
Havanehbie nonsitus reomerpuu. Touka, mpsiMas, OTpe3oK, Jyd. Yroua. Buabl
6.1 yrioB. BeprukanpHble M CMexXHBIE yrubl. buccektpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHuKYAIPHOCTD MPSIMBIX
6.9 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa oceBoil cumMmerpuu. Ilpumepst
' CUMMETPUHU B OKPYKAIOILIEM MUPE
6.3 OCHOBHBIE TOCTPOEHHSI C TOMOIIBIO MHUPKYJIs U JUHEHKU. TpeyronbHHK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE WM PAaBHOCTOPOHHMM  TpeyroibHUKH.  HepaBeHCTBO
' TpEeYrojbHUKa
6.5 CpoiicTBa M NpU3HAKU paBHOOEAPEHHOrO TpeyroibHUKa. IIpu3Haku paBeHcTBa
' TPEYTroJIbHUKOB
66 CBolicTBa M MPHU3HAKU MHapajuieNbHbIX OpsiMbIX. CyMMa YrioB TPEYrojbHHUKA.
' Bremnue yriiel TpeyrojbHUKa
[IpsimoyronpHbii  TpeyroibHUK. (CBOWCTBO  MEIHWAaHBI  MPAMOYTOJBHOTO
6.7 TPEYroJbHUKA, NPOBEAEHHOW K  runoreHy3e. [lpu3Hakm  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTrOJAbHUKOB. [IpsIMOYrOIbHBIN TPEYroJbHUK C yrioM B 30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopemMa O OoJIbIIeM yrjie W OOJIbIIEH CTOPOHE TPEYroJIbHUKA.
[lepneHuKynsip ¥ HaKJIOHHAS
6.9 l'eomerpuueckoe Mecto Touek. buccekrpuca yrma U CepeaUHHBIN
' NEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
6.10 OKpyXHOCTb U KpYI', XOpJia U JUaMETpP, UX CBOKCTBA. B3auMHOe pacnosioxkeHne
. OKpYXHOCTH U npsimoii. KacaTenbHas u cexyiasi K OKpy>KHOCTHU
6.11 OxkpyXHOCTb, BIHCaHHas B yroJ. BrucaHHas M ONKMCAaHHasg OKPYKHOCTH
. TPEYTrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus




6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyroabHUK, poMO, KBapaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpamenusi, e€ CBOWCTBa M Npu3HaKu. [IpsMoyroibHas
' Tpaneuus
6.4 Meron ynsoenuss meauanbl. LlentpanbHas cummerpus. Teopema @Daneca u
' TE€OpeMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [logobue TpeyroiapbHuKOB, KodpduuueHT mnonodus. IlpusHaku mnogoOus
' TpeYroJabHUKOB. [IpruMenenue nogo0us npu peneHny NpakTUIecKuX 3a1au
6.7 dopmyIibl IS TUIOMIAAN TPEYroJbHUKA, TapajlieiorpaMmma, poM0a U Tparnenuu
6.8 CpoiictBa ruiomaneil reomerpuueckux ¢uryp. OTHoumeHHe TUIOIIAAeH
' MoA0OHBIX pUryp
6.9 Brrunciienue miomaaeil TPEeyroabHUKOB W MHOTOYTOJBHUKOB Ha KJIET4YaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mnpu pemreHun
' MPaKTUYECKUX 33734
CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrja MpsSMOYTOJbHOIO TPEYrojbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUroHOMeTpuyeckue (GYyHKIIUU
yrioB B 30°, 45° u 60°
6.12 Brnucanneie M LEHTpaJIbHbBIC YIJIbI, YTOJ MEXIY KacaTeJIbHOW UM XOPAOM. YTIIbI
' MEX1y XOpJaMH U CeKYIIIUMHU
6.13 Bnucanubie ¥ OnMcaHHbBIE YETHIPEXYTOJILHUKHI
6.14 B3anmHoe pacnosiokeHne AByx OKpyxkHoctei. Kacanue okpyxHocTeit. OO0rmue
' KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KUIIACC
IIpoBepsieMblii 371eMEeHT CO/IepP:KAHUSA
Kon
6 I'eomerpus
6.1 Cunyc, kocuHyc, TanreHc yrioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
. TOXKJ1ECTBO. POPMYIIBI IPUBEIACHMUS
Pemenune tpeyronpHukoB. TeopeMa KOCHHYCOB M Teopema CUHYCOB. Pemenue
6.2 MIPaKTUYECKUX 3a/lad C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB




6.3

[Ipeo6pazoBanue mompoowus. [TogoOre COOTBETCTBEHHBIX 3JICMEHTOB

Teopema 0 Mpou3BEAEHUHU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB

o4 CEeKYyIMX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bekrop, niuHa (MOJ1yab) BEKTOpPA, COHAIIPABIIEHHBIE BEKTOPBI, IPOTUBOMOIOKHO
65 HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' onepanuy HaJa BeKTOopaMu. PasnoxeHue BeKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM
66 Koopnunatsl BekTopa. CkaisipHO€ NpPOU3BEICHHE BEKTOPOB, NPUMEHEHUE s
' HAaxO’KJICHUs JUIMH U YIJIOB
JlexapTOoBBI KOOpPAMHATHI HA IJIOCKOCTH. YPABHEHUS NPSIMOM U OKPYKHOCTH B
6.7 KOOpAMHATAaX, NEPECEUCHNE OKPYKHOCTEW M MpsAMBIX. MeTox KOOpPAMHAT U €ro
MIpUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JnunHa okpyxHocTH. ['pagycHas u paguaHHas Mepa yria, BBIYACIECHUE JUIMH JIyT
' OKpPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
6.11 JIBI)KEHUST IUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (uryp (31eMeHTapHbIe

npeacrasieHus). [lapannenpusiii nepenoc. [ToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kona
NnpoB
epsie
MOI0
Tped
OBaH
us

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O 00111eTr0 00pa30oBaHUSA
Ha ocaose ®I'OC

YMeHne onepupoBaTh MOHATHIMHU: MHOXECTBO, IOJAMHOYKECTBO, ONIEPALIUU HaJ
MHO>KE€CTBAMHU; YMEHHUE ONEpPUpPOBATh MOHATUSIMMU: Tpad, CBSA3HBIN rpad, IepeBo,
LUKJI, TPUMEHATh UX MPH PEHICHUH 3a/la4; YMEHHE HCIOJIb30BaTh rpaguueckoe
MIPEACTABICHUE MHOYKECTB JUISl ONMCAHUSI PEAIbHBIX MPOLECCOB U SIBJICHUH, ITPU

pELIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEeIMETOB

YMeHne omnepupoBaTh TMOHSTHSIMH: ONpENeIeHHEe, aKCHuoMa, TeopeMma,
JI0Ka3aTeNbCTBO; YMEHHE PaclO3HAaBaThb UCTHUHHBIE U JIOKHbIE BBICKA3bIBaHUS,
MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAaHUS U OTPULIAHUS

BBICKA3LIBAaHUN

YMeHne ornepupoBaTh MOHATHIMH: HAaTypalbHOE YHCIIO, MPOCTOE W COCTABHOE
YHUCJIO0, JACIMMOCTh HATYPAJIbHBIX YWCEJ, MPU3HAKH JIETUMOCTH, I1EJI0€ YHCIIO,
MOMY/Tb 4YHcCiia, OOBIKHOBEHHAsI IPOOb W AECSITHYHAs IpOoOb, CTAaHAAPTHBIN BU]T
YuCla, PAIMOHAIBLHOE 4YHCIIO, HWPPAMOHAIBHOE 4YHCIIO0, apupMeTHYecKuit
KBaJIpAaTHBI KOPEHb; YMEHHE BBITIOJIHATH JCHCTBUS C YHMCIIAMH, CPAaBHUBATh W
YIOpSIOYMBATh YHCJA, MPEACTABIATh YWCIA HA KOOPJAWHATHOM MPSIMOH,

OKpYIJIATH YKCiia, YMCHHUC [CJIaTh IPUKUAKY U OLUCHKY pE3yJibTaTa BBIYHCIICHUI

YMeHue omnepupoBaTh NOHATUSAMH: CTEHNEHb C LEJIbIM  [OKa3aTeleM,
apu(pMeTHYECKHl KBaJpaTHbI KOpEHb, MHOTOWIEH, ajireOpandeckas Ipoob,
TOXJECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTEHNEHHM OOJIblIe €AUHUIIBI;
YMEHHUE BBINOJHATH pacuéThl Mo (GopmyaaMm, IpeoOpa3oBaHus LENbIX, POOHO-
paLMOHATIBHBIX BBIPAXKEHUH U BBIPAXKEHUH C KOPHSIMHU, pa3jiokKeHne MHOro4jieHa
Ha MHOXMWTEJH, B TOM YUCIIE C UCIOJIb30BaHUEM (OPMYI Pa3HOCTH KBAJAPaToB U

KBaJgpaTa CYMMBI U pa3HOCTU

YmMmenue OIICpHUPOBATh MOHATHAMHU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C OJIHOM

HepeMeHHOﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ; YMCHUC




pemaTh JMHEWHBIE M KBaJApaTHbIE YpaBHEHUs, JpoOHO-panMoOHaIbHBIC
YpPaBHEHUS C OJHOM IIEPEMEHHOM, CHCTEMbl JBYX JIMHEHHBIX YpaBHECHUH,
JMHEWHBIE HEPABEHCTBA M MX CHUCTEMBI, KBaJpaTHbIC U JAPOOHO-PALMOHATIBHbIC
HEPaBEHCTBA C OJIHOM IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUU 3a4a4 U3 IPYruX
IPEIMETOB M IPAKTUYECKUX 3a]a4; yYMEHHME HCIOJIb30BaTh KOOPAMHATHYIO
OPSIMYI0 M KOOPAMHATHYIO IIJIOCKOCTh JUIsl M300pakKeHMs pelleHui ypaBHEHUH,

HEPABCHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATHAMUA: QyHKIHS, rpaduk QyHKIUN, HYTH QYHKIHH,
MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHWs, YObIBaHHSA,
HauOoJblllee M HAaUMEHbLIEe 3HAYeHUs (QYHKIMM, YMEHHE OIEepUpOBaThH
MOHATUSAMU: TIpsSIMasi TIPOTIOPIUOHATBHOCTbD, JTMHEHHAS (YHKIHS, KBaJpaTUIHAS
¢byHKIMA, oOpaTHas MNPONMOPLUUOHAIBHOCTh, Napaboja, rumnepoosa; yMeHHe
cTpouTh rpaduku QyHKIUH, UCTIOJIB30BaTh TPadUKH I ONIPEICTICHUs CBOWCTB
MPOLIECCOB W 3aBUCUMOCTEH, U1 peHleHus 3ajad M3 JPYTUX y4eOHBIX
MPEIMETOB W pEeaTbHON KM3HHM, YMEHHE BBIpaXaTh (popMylamMH 3aBUCUMOCTH

MCKAY BCIIMUMHAMU

YMeHue omnepupoBaTh MOHATUSMHU: IMOCIENOBATENbHOCTb, apupMeTudeckas u
reoMeTpuyecKas MIPOrPeCCuu; yMEHHE HCIOJIb30BaTh CBOIiCTBa
MOCJIEI0BATENbHOCTEN, POPMYIIBI CYMMBI U OOIIEro 4ieHa MpHU perieHuH 3a/1ad,

B TOM YHCJIE 3a/1a4 U3 IPYTHX Y4EOHBIX IPEIMETOB U peaabHOU KUZHU

YMeHue pemiath 3a/laqd pa3HbIX THIOB (B TOM YHUCIE€ HAa MPOLEHTHI, JOJIH U
4yacTu, JBUXKEHHE, paboTy, LEHYy TOBapOB U CTOMMOCTb IOKYIOK U YCIYT,
HAJIOTH, 3a/1a4M U3 00JIACTH YIPABIICHUS JUYHBIMU M CEMEUHBIMH (PUHAHCAMU);
YMEHHE COCTABJISITh BBIPAKEHUS, YypaBHEHHs, HEPAaBEHCTBA M CHCTEMBI IO
YCIOBUIO  33J1ayd, HUCCJIENOBAaTh IOJYYEHHOE pEIIeHHe U  OLIEHUBATh

HpaBI[OHOI[O6HOCTb MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue OIICPHUPOBATL IIOHATUAMMU: Q)Hrypa, TOYKa, OTPE30K, IIpdaMad, JIyd,
JIOMaHas, yrou, MHOTI'OYT'OJIbHHK, TPEYTOJIbHUK, paBHO6€Hp€HHbIﬁ u
paBHOCTOpOHHI/Iﬁ TPEYroOJIbHUKH, HpHMOYFOHBHHﬁ TPEYroJIbHUK, MCJHUaHa,
6I/ICCCKTpI/Ica U BBICOTa TPCYrOJIbHUKA, tleT]i»IpéXYl"OJ'I]E»HI/IK, apajijiejiorpamMm,
pOM6, NpsAMOYTI'OJIbHUK, KBaJpaT, TpalnCuusd, OKPYKHOCTb, KPYI', KaCaTCJIbHAA;
3HAKOMCTBO C IMPOCTPAHCTBCHHBIMU q)Hl"ypaMI/I; YMCHUC pelIaTh 3ada4u, B TOM
YHCJI€ U3 MOBCEIHEBHOM JKU3HHU, Ha HAXOXKACHUC TCOMCTPHYCCKUX BCIIMYHUH C

MIPUMEHEHHEM U3yYeHHBIX CBOMCTB GUryp U (pakToB

10

YMeHue  omepupoBaTh  IMOHATUSMHU:  PaBEHCTBO  (uUryp,  paBEHCTBO




TPEYrOJIbHUKOB; NapAJJIEIIBHOCTD U MEPIEHIUKYIISIPHOCTD IIPSIMBIX, YTOJ MEXKIY
MPSIMBIMH, TIEPIEHAUKYIISP, HAKJIOHHAs, MPOEKIMs, o00ue Guryp, mogaooHsIe
TPEYrOJIbHUKHA, CUMMETPUS OTHOCUTEIBHO TOYKM U  IPSIMOM; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO M NOJA00HE (UTyp, MapajuienbHOCTh U

NEPIEHANKYJIAPHOCTD MPSMBIX B OKPY/KAIOIIEM MUPE

11

YMeHue onepupoBaTh HNOHATUSMU: JUIMHA, PACCTOSIHUE, yroJ (BeIMYMHA YIJa,
CHUHYC U KOCHHYC yIJla TPEYroJibHHUKa), IJIOLa/lb; YMEHUE OLIEHUBATh Pa3Mephl
IPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE NMPUMEHATH (POPMYIIbI
nepuMeTpa M IJIOMAAM MHOTOYTOJIBHUKOB, JJIMHBI OKPYXHOCTH M IUIOIIAIU
Kpyra, oObemMa MNpSMOYIOJbHOTO MapaJljIeJICUIead; YMEHHE MPUMEHSITh
MPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHMS MJIs BBIUYMCICHUS

JUTMH, PACCTOSIHHM, TUIOMIAIEH

12

YMmenue nzo0OpaxkaTh MIOCKHE (QUIYpbl U UX KOMOMHAILIUU, MPOCTPAHCTBEHHbIE
Gurypsl OT pykH, C TOMOIIbIO UYEPTEKHBIX HMHCTPYMEHTOB MU 3JIEKTPOHHBIX

CpEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue omnepupoBaTh MOHATUSMHU: MPSAMOYTOJbHAs CHUCTEMa KOOPIMHAT;
KOOpPJIMHATBl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO,
CKaJs[pHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPHl H
KOOpJIMHATHI Ul MpEeACTaBICHUS JAHHBIX U PEIIeHUs 3alady, B TOM 4YHCIE U3

JPYTrUX y4eOHBIX IPEIMETOB U pealbHOMN KU3HH

14

YMeHue omnepupoBaTh MOHATUSIMH: CTOJIOMKOBBIE U KpPYrOBbIE JIUarpammbl,
TabMuIBl, cpeaHee apupMeTHUecKoe, MeauaHa, HaubOoblllee M HauMEHbIlee
3HAuUEHUSs, pa3Max YUCIOBOTO HabOpa; yMEeHUE U3BIIEKAaTh, HHTEPIIPETUPOBATH U
npeoOpa3oBbiBaTh MH(GOPMALIMIO, TPEJACTABIEHHYIO B Tabmuuax M Ha
quarpammax, OTpa)karollyl0 CBOWCTBA U XapaKTEPHUCTUKH peajbHBIX MPOIECCOB

n HBJ'IeHPIfI; YMCHUEC PACTIO3HABATb U3MCHYUBLIC BEIIMYUHBI B OKPYKAIOIIEM MUPC

15

YMeHue  omepupoBaTh  MOHATUSMHU:  CIAy4allHBIA  ONBIT  (CIy4aiHBIN
JKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (RIIEMEHTApHBIM HMCXOJ) CIy4altHOTO
OTbITa, CIydailHOE COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HaXOIHUTh
BEPOSITHOCTH ~ CIIy4alHBIX COOBITHII B  ONBITAX C PaBHOBO3MOYKHBIMHU
JJNIEMEHTApHBIMU ~ COOBITUSAMHU;  YMEHHE  peliaTth  3aJadyd  METOAO0M
OpPraHM30BaHHOTO Mepedopa U ¢ UCMOIB30BAHUEM MTPABUIIa YMHOKEHUS, YMEHHE
OIICHUBATh BEPOSITHOCTU pEabHBIX COOBITUN W SBJICHUH, MOHUMATh POJb

MPaKTUYCCKU JOCTOBCPHBIX U MAJIOBECPOATHBIX COOBITHII B OKpYyKaromeM MUpe 1




B JKHW3HHU, 3HAKOMCTBO C IIOHATUEM HC3aBUCHUMBbIX C06BITI/II>'I; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €r0 POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BbIOMpATh MONXOAAIINN HM3YyYCHHBIM METOJ Ul pelIeHHUs 3a/auH,
IPUBOAUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HM,
pacro3HaBaTh IIPOSIBJICHHME 3aKOHOB MAaTE€MATHKM B MCKYCCTBE, OIIMCBHIBATh
OTZACIBHBIC BBIJAIOIIMECS pPE3yJabTaThl, IOJYYEHHBIE B XOJ€ pPa3BUTHS
MAaTE€MaTUKU KaK HAyKH, IPUBOAUTH PUMEPBl MATEMATHYECKUX OTKPBITUM U UX

ABTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMbBIX HA OI'9
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BIYKCICHUS

1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenuMOoCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  IPOLEHThl, OECKOHEUHBIE
' MEepUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyYeCKHE ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JelictButenpHble uyncia. ApudmeTnueckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmxkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BEIYMCICHUN
2 AnreOpandecKue BRIPAKSHHS

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
' apupMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHHS 1 HEPABEHCTBA

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

32 Lensle u apoOHO-panmoHanbHbIE HepaBeHCTBA. CHUCTEMBl M COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN

40 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB




OyHKIUU

Oynknust, cnocoObl 3amanus QyHknuud. [padux  dynkinuu.  OO6macte

OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (QYHKIMHM Ha
MIPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunathnas npsimas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOyroJasHUKN

1.4 OKpyXHOCTb U KpYI

7.5 N3mepenune reoMeTpuiecKuX BETHIYUH

7.6 BekTops! Ha MI0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTHUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






