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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. [I[EeHHOCTh M3yd4eHHUs F€OMETPUU Ha 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
paccyKIeHuss «OT IPOTUBHOIO», 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 pealbHOW KU3HU. OOydalomuiicss MOKEH Hay4YUThCS
OTpPEJICIUTh T€OMETPUUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUH T'€OMETPHHU.
[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 MOMYEPKUBATHL CBS3M TEOMETPUU C JAPYTUMHU Yy4EOHBIMU
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 COOTHOWIECHUA», «Merox koopauHat» 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,
«BexTopsiy, «JIBrmkenus miockoctny, «IIpeodpazoBanus momo0us».

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 OBYUEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOICTBa OCEBOM CHUMMETpUH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

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

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa M TMpU3HAKU PaBHOOEAPEHHOro TpeyrojbHUKA. [Ipu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

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

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

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

['eomeTpuueckoe mecto ToOueKk. buccekTtpuca yria ©  CEpeaIUHHBIN
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, BIIMCaHHasg B YroJl. BrnucaHHas W onucaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



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

Brruuciienue 1iomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMU
Oymare.

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

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

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTelIbHOM W XOPJIOW.
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, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

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

[IpeoGpazoBanue nmogodus. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

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

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTHUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. Pa3ziokeHue BEKTopa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS NMPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHEHHE.

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

JIBUJKEHHSI MIIOCKOCTH M BHYTPEHHHE CHUMMETPUU (PUrYyp (dIE€MEHTapHbIE
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl 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€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IWIKOJIbI, K HCIIOJb30BAHUIO 3TUX
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, SIBICHUH, MPOIEAYp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BHUJIETh
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, MOHUMAaHUEM MAaTEeMAaTHMYECKONM HayKd Kak cdepbl UeI0BEUYECKOi
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
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, pEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM Ui pelieHus 3ajaad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJbHON M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBblesTornuecKkne1e MiCTBUS :

e BBIIBITH M XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MATEMaTHYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATHUAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABJIWMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCH(UKAIIMK, OCHOBAHHUSA JUISI OOOOIICHUS W CpPaBHEHUS, KPUTCPHUH
MPOBOJIMMOTO aHAJIN3a;

e BOCIpPHHHMATH, (OPMYIHUPOBATH W  MNPeoOpa3oOBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATENIbHBIC, C€IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTaxX, [JaHHBIX, HAOMIOACHUSAX M YTBEPXKACHHSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30bupaTh J0Ka3aTelbCTBA MATEMATUUECKUX YTBEPKIACHUM (NpSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBblencciienoBaTe IbCKHEAeMCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOpEUHE, MPOOJIEMY,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN O0OBEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BBIJBHUIATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
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 Wi chopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIEyHHBepCaJIbHbIey4eOHbIeAeHCTBHSA:

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



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, IaBaTh ITOACHEHUS IO XOIY PELICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU 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 JHaJIora, OOHApYyXUBATh PA3IUYUE U CXOJICTBO MO3UIIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAIMN U OCOOEHHOCTEN ayIUTOPHUH;

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

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThl, pacmnpenensTb BHIBI pabOT, JI0TOBapUBaTHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUSA C JPYTUMH UWICHAMU KOMAHJBI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATh CHOCOO pelIeHUsT ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINNHTE/IJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

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

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MTOCTABICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOydenus B 7 kjacceoOy4arouuicss TMOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHUE (UTYpPBI, ONPEeNeHsITh HX
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 BEJIUYMH 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 CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJBHOIO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

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.

Pemrats 3amaun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEeYeHUN JABYX IMapajulelIbHbIX NPSIMBIX CeKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

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

DopMynUPOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHaMeETpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA NIEPECEKAOTCd B OJHOM TOYKE, M O TOM, 4YTO CEPEAVHHBIC
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.



[Tonb30BaThCs MPOCTEUIIUMHU TEOMETPUUECKUMHU HEPABEHCTBAMU, TTOHUMATh
UX IIPAKTUYECKUNA CMBICI.

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

K konmy oOydenus B 8 kJjacceoOydarouuiicss TMOJYYUT CJICAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, MPUMEHSTh
UX CBOMCTBa MpHU pPEIICHUU TEOMETpUUECKUX 3anad. [loib3oBaThcsi TeopeMoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[Tons3zoBaTthest TeopeMoit Iludaropa st pemieHUs TEOMETPUUYECKUX H
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
OPSMOYTOJIBHOTO TpeyroyibHUKa. [101b30BaThCAd ATUMU NMOHATUAMU ISl PEILICHUS
NpPaKTUYECKUX 3a]a4.

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

Brnanerp NOHATUSIMH BIHUCAHHOTO W LEHTPAJIbHOIO 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]aY.

[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 xonmy oOydeHmss B 9 KjacceoOydaOmMUiAcs TOIYUIUT CICTYIONIHE
MpPEAMETHBIE PE3YJIbTATHI:

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



MPSMOYTOJIHBIX TPEYTOTBHUKOBY). HaXoauTh (¢ MOMOIIBIO KadbKYyJIATOPA) JTHHBI
U Y61 JTsI HeTAOJUYHBIX 3HAUCHUH.

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

Hcrnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTrONbHUKA («pEIIEHUE TPEYTOJbHUKOBY), MPUMEHATH WX TIPH
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymMeThb BBIYHCIATH JUIMHBI M HAXOAWTh 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 BEKTOpAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHIM
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 TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 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 (WM LEHTPBI) CUMMETPHHM (HUTyp, TPHUMEHSTH JIBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHCHHEM IOA00HMS W TPUTOHOMETPHUYSCKUX (YHKIUH (TONB3YSACh, T
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoumnuecrBoyacos DJIeKTpOHHbIe (LN (POBbIE)
HaunmeHoBaHHepa3aeioB U TEMIPOTrPaAMMbI
n/n Bceero KoHTpobHBIepadoThl | 00pa3soBaTe/IbHbIEPECYPChI
[Ipocreiimme reoMeTprudecKkue PUrypsl U UxX
P . P uryp bu6mmoreka [{OK
1 CBOWCTBA. 14
https://m.edsoo.ru/7f415e2e
I/I3MCpCHI/IeF€OMeTpI/I‘ICCKI/IXBCHI/I‘-II/IH
bubmmoreka [{OK
2 T 22 1
PEYTOJILHIKH https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0B 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomeTpudeckue 14 1 bubnuoreka [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6moreka [IOK
5 II 606 4 1
OBTOPEHHE, 000DICHEs AT https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

N /it HaumeHnoBaHuepa3aeioB U KoaunvecrBoyacos DJIeKTpOoHHbIE (HH(PPOBBIE)
) TEMNPOrpaMmbl Bcero KoHTpobHBIepatoThl |  00pa3soBaTe/IbHbIEPECYPChI
. bubnuorexa [JOK
1 4 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPIIMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmorexa LOK
POTIop ’ https://m.edso00.ru/7f417e18
TPEYTrOJbHUKHU
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'IHI)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 brbmorexa [TOK
peyr r P https://m.edsoo.ru/7f417e18
[TnomaaunonoGHBIXPUTYp
4 Teopema IIudaropa n Hauana 10 1 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [IOK
6 II 606 i 4
OBTOPEHHE, 000DIICHEs AT https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

Ne KosnuecTBoyacos DJIeKTpOHHbIE (L (POBbIE)
HanmeHnoBaHuepa3aeioB U TEMIPOTPAMMBI
n/n Bceero KoHTposbHBIepadoThl | 00pa3soBaTe/IbHbIEPECYPChI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHnerpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
3 B 12 1
CITOPSl https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
J1exapTOBBIKOOPIMHATHIHATIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusIbHBIE MHOTOYTOJIBHUKH. J[THA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bu6amorexa [IOK
Py Hl Iv[ pyra. https://m.edsoo.ru/7f41al2c
Brruncnennensoniaaeit
bu6moreka [IOK
6 6
JIBIDKCHUAMIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 5 1 bubnuoreka [JOK
cUCTeMaTU3alsI3HaHU I https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O0 68 5

I[TPOTPAMME



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Koanpoepsiemorope3syabrar
a

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOECHHS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBblI
OCHOBHOT'0 00111€er0 00pa3oBaHus

I'eomerpus

6.1

PacriozHaBaTh u3yueHHBIE T€OMETPUYECKHE (PUTYPBI,
OIpENIENATh UX B3aMMHOE PacIOJIOKEHHE, N300paKaTh
reoMeTrpuueckue (GUrypbl, BBIIOJIHATH YEPTEXKH IO
yclnoBUIO 3a1aud. M3MepsATh JMHEHHBIE M YIJIOBBIE
BEJIMYMHBL. PemaTh 3agauyu Ha BBIYMCICHHUE JJIUH

OTPE3KOB 1 BCIWYHMH YIJIOB

6.2

Henarp TpyOyrO OIIEHKY JIMHEWHBIX U  YIJIOBBIX
BEJIMYMUH TNPEAMETOB B pEaIbHOM KHU3HHU, pPa3MEpoB
MIPUPOTHBIX 00OBEKTOB.
Paznuyarbpa3zMeprIdTHX0ObEKTOBIONOPAAKYBETHYHH

bI

6.3

CTpOI/ITB YCPTECKU K TCOMCTPUICCKHUM 3a/jadaM

6.4

ITonp30BaThCA IMPpU3HAKaMH PaBCHCTBA
TPEYIrOJIbHUKOB, HMCIIOJIb30BaTh IMPU3HAKU U CBOMCTBaA

paBH06e,Z[peHHLIX TPEYTrOJIbHUKOB ITPHU PCHICHUU 3a/1a4

6.5

HpOBO)II/ITL JJOTHYCCKHCEC pacCyKACHUA C

HCIIOJIb30OBAHUEM I'COMCTPUUICCKUX TCOPEM

6.6

ITonn3oBaThCs IIPpU3HAKaMH PaBCHCTBA
MPpAMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MCHAaHBbI, HpOBeHéHHOﬁ K TUIIOTCHY3C
MMpAMOYT'OJILHOTO TPEYroJIbHUKA, B pemicHun

TCOMETPUUCCKUX 3adav

6.7

OHpCI[C.HSITB napallICJIbHOCTh IMPAMBIX € IMOMOIIBIO
YrioB, KOTOPLIC o6pa3yeT C HHMH CCKYyllasd.

OHpCI[C.HSITB mapallICJIbHOCTh IPAMBIX € IMOMOIIBIO




PaBEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSIMOU 0

TOYEK APYTOU NPSMOKN

6.8

Pemats 3a1auun Ha KiieT4aToi Oymare

6.9

HpOBOI[I/ITL BBIYMCICHNUA W HaXOAUTh YHCIIOBBIE H
6YKBGHHI>I€ S3HA4YCHHA YIJIOB B T'COMCTPHUYCCKHUX
3aJadyax €  HUCIOJb30BAHMEM  CYMMBI  YIJIOB
TPEYIrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECCUCHUH JBYX MapalIeIbHBIX
IIPSAMBIX CeKylien.

PGHIaTI)HpaKTI/ILIeCKI/Ie?. AIa4YMHaHaXO0XICHUCYTTIOB

6.10

Brnagerp moHsATHEM T€OMETPUYECKOTO MECTa TOYEK.
YMeTh onpenenste OUCCEKTPUCY Yria U CepeIUHHBIN
NEPIICHIUKYISAP K OTPE3KY Kak F€OMETPUUYECKHE MecTa

TOYCK

6.11

@opMynHpoBaTh ONpPEACICHNS] OKPYKHOCTH U Kpyra,
XOpJII)I H JmaMeTpa OKPY)KHOCTI/I, ITIOJIB30BaThCA HUX
CBOMCTBaMH.

YMeThpUMEHATHITUCBONCTBAIIPUPEIIEHUN3A AU

6.12

Brnanerp moHATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHHKA
OKPY)KHOCTH,  YMETb  HaxoOuThb €€  LEHTP.
[Tonb3oBatbes (hakTaMu O TOM, YTO OHUCCEKTPHUCHI
YIJI0B TPEYTOJbHUKA MEPECEKAIOTCs B OJJHOU TOUKE, U
0 TOM, YTO CepeUHHbIE MEPIEHIUKYISAPBI K CTOPOHAM

TPEYroJIbHUKA IMMEPECCKAOTCA B OI[HOfI TOYKEC

6.13

Bnagers mnoHsTHEM KacaTeIbHOM K OKPYXHOCTH,
IIOJIB30BAaTbCA TeopeMoﬁ 0 IMCPHCHAUKYIIIPHOCTU
KacaTeJIbHOM H paauyca, HpOBCI[éHHOFO K TOYKC

KaCaHUusA

6.14

[Tonn3oBaThes HpOCTGﬁHIPIMPI IrCOMCTPUUCCKUMU

HCPAaBCHCTBAMH, IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITL OCHOBHBIC TECOMETPHUYCCKUC MMOCTPOCHUA C

MMOMOIIBIO MUPKYIIA U JIMHEWKHU

8 KIIACC




Koanpoepsiemorope3yJbT

aTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'O
0011ero o6pa3oBaHus

I'eomerpus

6.1

Pacno3naBaTh OCHOBHEIC BH/JIbI ‘ICTI)IpéxyFOJII)HI/IKOB, ux
QJICMCHTBI, IIOJIB30BAaTbCA HUX CBOMCTBaMH Ipu pCUICHUU

TCOMECTPHUUCCKUX 3ada1d

6.2

[IpumeHaTs, CBOWCTBA TOYKM TNI€PECEUYEHUsS MeaHaH

TpEyroJbHUKA (IEHTpa Macc) B PEUICHUH 3a]1a4

6.3

Biamets moHATHEM CpenHEN JMHUM TPEYrOJbHUKA M
Tpameuuy, MPUMEHSITb MX CBOICTBAa MNpU pELICHUU
reomeTpuueckux 3anad. Ilonp3oBarecsa Teopemont Paneca
U TEOPEMOM O MPONOPLIUOHAIBHBIX OTPE3KaX, MPUMEHSITh

X )1 pCHICHUSA MPAKTUYCCKUX 3a1a4q

6.4

[IpumensTr nOpuU3HaKU MMOAOOHMS TPEYroJbHUKOB B

PEIICHHUHU TCOMETPHUICCKUX 3ada4

6.5

[Tons3oBatbest  Teopemoit  Iludaropa s pemeHust
FEOMETPUYECKUX U TMpakThuyeckux 3amad. CTpouThb
MaTeMaTHYeCKyl0 MOJENb B TPAKTUYECKUX 3ajJayax,
CaMOCTOSITENIBHO ~ JeNaTh  4YepTéX U HaXOJUTh

COOTBETCTBYIOIIHE NJIMHBI

6.6

Brnagerp mnoHATHSIMH CcHHYCa, KOCHMHYca M TaHIEHCa
OCTpOro  yrjia  MPSMOYIOJBHOTO  TPEYTrOJIbHHKA.
[T0J1b30BaThCAITUMUTIOHATUAMU IS PEHICHUSITIPAKTUIECK

nxs3agad

6.7

Beruucnaate  (pasnuuyHbIMM - cioco0amu)  TUIOIMIAIb
TPEYroJibHUKa ¥ IUIOMAJA MHOTOYTOJIbHBIX  (HUTYp
(momp3ysicb,  rAe  HEOOXOJUMO,  KalbKYIATOPOM).

HpI/IMeHHTLHOHy‘{eHHLICyMCHI/IH B IIPAKTUYCCKHUX3adavdax

6.8

Brnaners moHSATHSAMH BIHCAaHHOTO U HOCHTPAJIBHOTO YTIJIa,
HCIIOJIb30BaThb TCEOPCMBI O BIIMCAHHBIX YIUIaX, Yyrjax
MCKAY XOpAaMu (CeKy'H_II/IMI/I) " Yrijie MCxKXIy KacaTelIbHOU

)51 XOp)IOI71 IpUu pCHICHUH TCOMETPUUCCKUX 3aaa1

6.9

Bnagers 1moHATHEM ONHMCAHHOTO ‘-ICTBIpéXYI‘OJ'IBHI/IKa,




MPUMEHATh CBOMCTBA OIKMCAHHOTO YETBIPEXYTOJIbHUKA

IIPU pELICHUN 3aa4

6.10

[IpuMeHATH MOyYEHHBIE 3HAHUS HA IIPAKTUKE — CTPOUTH
MaTE€MaTHYECKHE MOJEIM Ul 3a]a4 peajbHOM JKU3HU U
IIPOBOJIUTH COOTBETCTBYIOIIIHE BBIYMCIICHUS c
NPUMEHEHHEM NOJ00Ms W TPUTOHOMETPHH (TIOJIB3YSCH,

r7e Heo0X0IMMO, KaJbKYJISITOPOM)

9 KUIIACC

Koanposepsiemorope3yJib
Tara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOIl NPOrpaMMbl OCHOBHOTI'O
0011ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (YHKLIHUU OCTPBIX YIJIOB,
HaXO0OUuTh C nux IIOMOIIIBFO Ppa3jIndHbBIC DJICMCHTBI
PSIMOYT OJTBHOTO TPEyroJbHUKA («pereHne
MPSIMOYTOJIBHBIX ~ TPEYroJIbHUKOBY»).  Haxomute  (c
NOMOIIBI0  KaNBKYJIATOpa) UIMHBI W YIJIBL  JUIS

HETAOJMYHBIX 3HAUCHMI

6.2

[Tonb3oBaTbes QopmynaMu TNPUBENCHHS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM Ui  HAXOXKJICHHUS
COOTHOIIEHUI MEeXIy TPUTOHOMETPUUECKUMU

BCJIIMYNHaAMU

6.3

Hcnonb3oBath TeopeMbl CHHYCOB U KOCHHYCOB JUIS
HAXOXJICHUS  Pa3MUYHBIX  DJIEMEHTOB  TPEYroJIbHUKA
(«peiieHue  TPEYrOJIbHUKOBY»), MPUMEHATh WX MpU

pEeICHUHU I'COMCTPUYICCKUX 3a1aq

6.4

Bnanetp  moHsTHAMH  mpeoOpa3oBaHUsS  MOAOOWA,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  (uryp.
[Tonb30oBaTbcst  CBOMCTBAMM  1MOA0OOMS  MPOM3BOJIBHBIX
¢uryp, yMmMerb BBIYMCIATH JJIUHBI U HAXOJUTH YIIIBl Yy

noJo0HbIX Quryp. IIpumeHATs cBolicTBa NOA00HS B




IIPAKTUYECKUX 3a7ad4ax. YMETb IPUBOJUTH IIPUMEPHI

NOJIOOHBIX (PUTYP B OKPYXKAIOIEM MHUpE

6.5

Ilonp30BaThCs TCOpEMaMu O TMPOU3BCACHUN OTPC3KOB
XO0pA, O MPOU3BCACHHU OTPC3KOB CCKYHIUX, O KBaJApaTc

KacaTelIbHOU

6.6

[Tosib30BaThCs BEKTOpaMU, IOHUMATh UX T€OMETPUUECKHI
U (U3HYECKUH CMBICI, TPUMEHSATh WX B PEHICHHH
r€OMETPUYECKUX u (buzmIecKux 3ajad4.
[IpumeHAThCKAISIPHOECTPOU3BEICHUEBEKTOPOBIIISTHAX 0K T

CHUALJIVNH U YIJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH,
IPUMCHSATDH €ro B pEeIICHUA rCOMETPHUICCKUX u

MMPaKTUYCCKUX 3aaa4

6.8

BHaJIeTI) MNOHATHUAMH MPAaBUIIBHOIO0O MHOTOYI'OJIbHUKA,
OJIWHBI  OKPYXKXHOCTH, JJHWHBI Oy OKPYKHOCTH U
paAuaHHON MEphl YIila, yMETh BBIYMCIATH IJIOLIA/b Kpyra
nu ero d4acreil. [IpUMEHATHNONYYCHHBIEYMEHHUS B

IMPAKTUYCCKUX3aaadax

6.9

Haxomute ocu wam  UeHTpbl cuMMeTpuu  uryp,

IIPUMCEHATH ABUKCHUSA IIJIOCKOCTHU B HpOCTCfII.HPIX cirydaiax

6.10

[TpuMeHsITh NMOMy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a]ad pealbHON KU3HU U
IPOBOJAUTH COOTBETCTBYIOLIHE BBIYHCIICHUS c
MPUMEHEHUEM MOJ00US U TPUTOHOMETPUUECKUX (PYHKIUN

(momB3ysiCh, A€ HEOOXO0IUMO, KAIbKYIATOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA
6 I'eomerpus
Havanphbie nonarus reomerpun. Touka, mpsimMasi, OTpe30K, Jiyd. Yroi. Buabl
6.1 YTJIOB. Beptukanbabie u CMEKHbBIE YTJIBL. buccekrpucayrina.
Jlomanasi,MHOrOyroasHUK. [lapamieabHOCTh U epHIEeHAUKYISIPHOCTHIIPSIMBIX
6.9 Cummerpuunbie purypsl. OCHOBHBIE CBOICTBa oceBOM cummeTpuu. [Ipumepsl
' CUMMETPUHU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHSI C NOMOINBIO LUPKYJIss M JUHEHKH. TpeyronbHUK.
' BricoTa, meanana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W paBHOCTOPOHHUM  TpeyrojbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CaolicTBa u MpU3HAKU pPaBHOOEAPEHHOTO TPEYroJbHUKA.
' [Ipu3HaknpaBeHCTBATPEYTrOJIBHUKOB
66 CBolicTBa U MPHU3HAKK MapaJIETbHBIX NPpAMbIX. CymMMa YrJioB TPEYroJbHHUKA.
' Bremnue yriibl TpeyrojibHUKa
[IpsimoyronpHbIii  TpeyroJibHUK. CBOWCTBO MEIUAHbl  MPSIMOYTOJIBLHOIO
6.7 TPEYroJIbHUKA, MIPOBENEHHON K TUIIOTEHY3E.
' [Ipu3HakupaBeHCTBAPSIMOYT OJIbHBIXTPEYTOJIbHUKOB.
[IpsAMOYTrOABHBIMTPEYTrOIBHUK € yIa0oM B 30°
HepaBeHnctBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIIMHE
6.8 JOMaHO#, TeopeMa O OojblleM yrie U OOJbLIeH CTOPOHE TPEYroJbHUKA.
[lepnieHquKynsip ¥ HaKJIOHHAS
6.9 I'eomerpuueckoe MecTo Touek. buccektpuca yrima M CepeIMHHBIN
' NEPIIEHIUKYIAP K OTPE3KY KaK FE€OMETPUUECKHE MECTA TOUEK
OkpyXHOCTb M KpyI, XOpAa M JWaMeTp, HX CBOMCTBa. B3zanmHoe
6.10 paclojo)KeHUEe OKpYy)KHOCTM M npsmod. KacarenpHas u cekymas K
OKPY>KHOCTH
6.11 OxpyXHOCTb, BIHCaHHas B Yroji. BrnucaHHas M ONKMCAaHHAs OKPYXHOCTH
. TPEYTrOJIbHUKA




8 KUIIACC

Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA

6 I'eomerpus

6.1 UYerplpéxyrosubauku. [lapamenorpamm, ero npu3Haku U CBOMCTBA

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

6.3 Tpameuus, paBHOOOKass  Tpameuus, €€ CBOWCTBAa M  INPU3HAKHU.
' [IpssMmoyronpHasTpanenus

6.4 Meron yaBoenuss menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUM TPEeYrojbHUKa U Tpanenuu. LlenTpmaccTpeyroipHuka

6.6 [logo6ue TpeyroapbHuKOB, Ko3(pduuuent nonodbus. [IpusHaku mnomodbus
' TPEeYroJabHUKOB. [IprMeHeHnenoo0usnpupeneHMUIpakTHYeCK1X3a/1au

6.7 dopMyItbl IS TUIOIIAAA TPEYroJIbHUKA, TTapajlieiorpaMmma, poM0a 1 Tparemnuu

6.8 CpoiicTBa tomaneii reoMmerpuueckux ¢uryp. OTHOIIEHUE TUIOMIAICH
' MoI00HBIX puryp

6.9 Brrunciienue miomaaed TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu permeHun
' MPAaKTUYECKUX 3a/1a4

CuHyc, KOCHMHYC, TaHI'€HC OCTpPOIO yIJIa HpPsIMOYrOJIbHOTO TPEYroOJIbHUKA.
6.11 OCHOBHOETPUTOHOMETPHIECKOCTOXKIECTBO.
TpuronomerpuueckuedyHkuuyrios B 30°, 45° u 60°

6.12 BnucanHuble U HEHTpaNbHBIE YIJIbl, YTOJI MEXIY KacaTeJlbHOU U XOpAOH. YTIIibl
' MEX]y XOpJaMU U CEKYIIUMU

6.13 BrrcanHble 1 ONTMCAaHHBICUYETHIPEXYTOJIbHUKN

6.14 B3aumMHoe pacnonoskenue 1Byx okpyxHocTtei. Kacanue okpyxnocreit. O0mue
. KacaTeJbHbIE K JBYM OKPYXHOCTAM

9 KJIACC
Kon IIpoBepsieMbliid/IeMEHTCOAEPKAHUSA




I'eomerpus

Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE

ol TOXAEeCTBO. POPMYIIBI IPUBEICHUS
Pemrenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue
6.2 MPAKTUYECKUX 3a/a4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanme mompoowus. [1ogo0me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 MpPOM3BENCHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEICHUN OTPE3KOB
' CEeKyYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, mmmHa (MOTyiTb) BEKTOPA, COHANIPABICHHBIE BEKTOPHI, IPOTHBOIIOJIOKHO
65 HaIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' oTiepanuu HaJI
BEKTOpaMu. Pa3ioskeHUEeBEKTOPAIIo IBYMHEKOJTHHEAPHBIMBEKTOPAM
66 Koopauuatsl Bektopa. CKajsipHOE TPOW3BENEHHE BEKTOPOB, NMPUMEHEHHE IS
' HAXOXXJICHHS JUTHH U YTIIOB
JlekapTOBbI KOOPAMHATHI Ha IJIOCKOCTHU. YPAaBHEHUS NMPSMON U OKPY>KHOCTH B
6.7 KOOpJIMHATaX, MNEepecedeHre OKPYKHOCTeH M NpAMbIX. MeTOoOKoOpAWHAT U
eronpruMeHeHne
6.8 [IpaBUIILHBIEMHOTOYTOTbHUKH
6.9 JnHa okpyxHocTu. ['pagycHas U paauaHHas Mepa yriia, BoIYMCICHUE JJIUH YT
' OKpPY>KHOCTEH
6.10 [Tmomanpkpyra, ceKTopa, cerMeHTa
6.11 JIBUKEHHUSI TUIOCKOCTH U BHYTPEHHUE CcUMMeTpuu Quryp (daeMeHTapHbIe

npeacrasienus). [lapamnensusiiinepenoc. [loBopor




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

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeGOBaHUSA K NMPeIMETHBIM
pe3yJibTaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe onepupoBaTh IMOHATHAMH: MHOKECTBO,
IIOJMHOKECTBO,  ONEpPAallMM HAJ MHOYKECTBAaMH;
YMEHHME OIEepPUpPOBaTh MOHATUSIMHU: Trpad, CBI3HBIN
rpad, AepeBo, LHMKI, MPUMEHATh UX NpPU PELUICHUH
3aja4;  yYMEHHE  HCIOJb30BaTh  Ipaduyeckoe
IIPE/ICTABJIICHNE MHOKECTB JJI ONMCAHUS pealbHBIX
IIPOLIECCOB W SIBJICHUM, IIPU pEHIEHUH 3a4ad U3

JIPYTUX y4eOHbIX TPEeIMETOB

YMeHue omnepupoBaTh MOHATHUSMHU: OIPEICIICHUE,
akcuoma, TeopeMma,  J0Ka3aTelIbCTBO;  YMEHHE
pacrno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBaHUH

YMeHue oOomnepupoBaTh TMOHATHUAMU: HaTypaibHOE
YHCIIO, TPOCTOE€ U COCTAaBHOE YMCIO, JEIUMOCTb
HATYpaJbHBIX YHUCEN, MPU3HAKK JEIMMOCTH, LIEJIO0e
YHUCIIO, MOJIYyJlb 4YHCIa, OOBIKHOBEHHAas [po0b W
necsiTuuHasi  ApoOb, CTaHOAPTHBIM BUJI  YHCHA,
palyoHaIbHOE YHUCIIO, HWPPALUOHATIBLHOE YHUCIIO,
apuMeTHUUecKuil KBaJpaTHBIH KOPEHb, YMEHHE
BBINIONIHATh JEUCTBHUS C 4YHCIAMHU, CPaBHHBATh H
yIOpSAOYUBATh 4HCTA, TMPEACTAaBIATh 4YHCIAa Ha
KOOPJMHATHOW TNPSAMOM, OKPYIJISATh YHUCIA; YMEHHUE

ACJIaTh NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYHCIICHUN

YMeHue onepupoBaTh NOHATHSIMH: CTENEHb C LEJIBIM
nokasaresuem, apuMeTHuecKuil KBaapaTHbII KOPEHb,

MHOT'OYJICH, anre6pa1/1qec1<asi ,Z[pO6L, TOXIOCCTBO,




3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTEIEHU OOJIbIIE
€AMHULIB; YMEHME  BBINOJHATH  pPacdy€Tbl IO
dopmynam, mpeoOpazoBaHUs  IENBIX, JAPOOHO-
palMOHAIBHBIX  BBIPAKEHUM W BBIPQOKECHUH C
KOPHSIMH, pa3jioKeHUEe MHOTOWIEHA HA MHOKUTENH, B
TOM YHCIIE C HCIOJIb30BaHHEM (opMya pasHOCTH

KBaapaToB U KBaJgpaTa CyMMbI U PAa3HOCTHU

YMenue  onepupoBaTh  MOHSATHSMH:  YHUCIOBOE
pPaBEHCTBO, YpPAaBHEHHE C OJHOM TMEPEMEHHOM,
YHCJII0BOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN;
YMEHHE  pelarb JIMHEHHbIE W KBaJpaTHbIE
ypaBHEHUs, IPOOHO-pAlMOHATBHBIE YPaBHEHUSA C
OJHOM TIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEHHBIX
YpaBHEHUH, JMHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE U IPOOHO-pAIIMOHATIFHBIC HEPABEHCTBA C
OJHOW TEPEMEHHOW, B TOM YHCJIE IpPU PEUICHUH
3a/1a4 U3 IpPYrux NpeaIMeTOB U MPAKTUYECKUX 3a]ad;
YMEHHUE HCIOIb30BATh KOOPAWHATHYIO MPSAMYIO H
KOOPJIMHATHYIO  IUIOCKOCTh  JUIsl  M300pakeHus

pellIeHnI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAME: (QYHKIUS, TpapuK
byHKIINH, HYJIHA byHKINH, MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  NPOMEXKYTKH  BO3PaCTaHHUS,
yObIBaHUs, HaWOOJbIIEE W HAUMEHbIICC 3HAYCHUS

GyHKIMM; YMEHHE OTIEpUPOBATH MOHATUSAMU: MpsAMast

POTOPIIHOHATLHOCTb, JTUHEHHAs byHKIHSA,
KBaJpaTH4YHas byHKIHS, oOpaTtHas
IPOTIOPIIHOHAILHOCTD, napabona, rurepOoa;

yMEHUE CTpOoUTh Ipaduku (QyHKUMH, HCIOJIB30BATH
rpaduKu sl ONpE/eTeHUsl CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, [UId pELIeHus 3ajad H3 Apyrux
y4eOHBIX MNPEJIMETOB U pealbHOW JKHU3HU; YMEHHE
BbIpaXaTh  (QopMyJamMHM  3aBUCUMOCTH  MEXIY

BCINYHNHaMU

YMmenue ONICpUPOBATH IOHATHAMMU

nocjaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-IeCKaH n




reOMEeTpHYEcKas MPOrPeECCUN; YMEHUE UCIOJIb30BaTh
CBOICTBA MOCIIEIOBATEIBHOCTEN, (POPMYIBI CYMMBI U
oOmiero 4ieHa MpH pelmeHUH 3a/ad, B TOM 4HUCIIe
3amad U3 APYrHX Y4eOHBIX NMPEIMETOB M PEaTbHOM

KU3HHU

YMeHue pemars 3a7auu pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJIM W YacTH, IBHXKEHHE, DPadoTy,
LIEHy TOBapOB M CTOMMOCTb IIOKYINOK M YCIYT,
HAJIOTH, 33Jlaui U3 00JacTH yNpaBJieHUs JTUYHBIMHU U
ceMeiiHbIMM  (UHAHCAMH); YMEHHE COCTaBJIIThH
BBIPA)KEHUS, YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI I10
YCIIOBHIO 3a]1a4H, UCCIEI0BATh OJYYEHHOE PEILICHHUE
U OLEHUBATh MPaBIONOAOOHOCTh  MOJTY4YEHHBIX

pe3ylbTaToB

YMeHue onepupoBarh MOHATHSAMH: (uUrypa, TOUKa,
OTPE30K, npsimasi, yd, JoMaHasl, yrou,
MHOTOYTOJIbHUK, TPEYrOJbHHUK, PaBHOOEAPEHHBIH H
PaBHOCTOPOHHUM TPEYrOJbHUKH, MPAMOYTOJbHbBIN
TPEYroJbHUK, MeAHaHa, OHCCeKTpuca U BbICOTA
TPEYTroJbHUKA, YETHIPEXYTOJIBHUK, Mapajlieiorpamm,
poMO,  NpPAMOYrOJBHUK,  KBajgpar,  Tpamerws;
OKPY)KHOCTb, KpYI, KacaTelbHasi; 3HaKOMCTBO C
MPOCTPAHCTBEHHBIMU (GUTypaMu; YMEHHE peniarh
3aJa4d, B TOM 4YHCJE€ U3 TOBCEIHEBHOM >KM3HH, Ha
HAXO0XJICHUE TreOMETPUUECKUX BEJIMYMH c

MPUMEHEHHEM U3YUYEHHBIX CBOMCTB QUryp U (aKkToB

10

VYMeHHe ONeprpoBaTh MOHATUSMU: PAaBEHCTBO (Uryp,
PaBEHCTBO  TPEYroJIbHMKOB; MApajUICIbHOCTh U
HEPICHIUKY/SIPHOCTE  MPSAMBIX,  YIOJd  MEXKIY
NPSMBIMH, TIEPIIEHANKYISP, HAKIOHHAS, MPOCSKIIHS,
nogobue  ¢uryp, NOJOOHBIE  TPEYrOJIbHUKH,
CHMMETpHSI OTHOCUTEIBHO TOYKH U MPSIMOW; YMEHHE
pacno3HaBaTh PAaBEHCTBO, CUMMETPHUIO M IOJ00ME
Guryp, napauIeNbHOCTh M HEPHECHAMKYISPHOCTD

MMPAMBIX B OKPYKAOLIEM MHUPC




11

YMeHue OIICpUpPOBATH IIOHATHUAMMU: JJINHA,
paccTosiHue, yroil (BeIUYUHA YIJIa, CHHYC U KOCUHYC
yIjla TpeyrojbHHKA), IUIOMIAb; YMEHUE OIICHHBAThH
pa3Mepbl MPEeaIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPHUMEHATh (OPMYIIBI MEPUMETpa U
miomaan MHOTOYI'OJIbHUKOB, MJIMHBI OKPYKHOCTU U
wIomamM  Kpyra, o0ObeMa  IPSAMOYTOJIEHOTO
napamiejcenuicaa, YyYMCHHUEC IPUMCHATbH JMIPU3HAKU
PaBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB
TPEeYroJbHUKA, TEOpeMy [Mudaropa,
TPUTOHOMCTPUYCCKHUC COOTHOIIICHU A JIIsL

BBIYMCIICHUS JJIMH, PACCTOSTHUM, TUTOIIAACH

12

YMmenue wu3o0paxkaTh IUIOCKHME (UIYpHI M HX
KOMOHMHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MOMOIIBIO YepTEKHBIX MHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY  WJIH

CHMBOJIbHOMY OITMCAHHUIO

13

YMeHue omnepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS
CHUCTeMa KOOpIHMHAT; KOOPAMHATHI TOYKH, BEKTOD,
CyMMa BEKTOPOB, IIPOU3BEJCHHUE BEKTOpa Ha YHUCIIO,
CKaJs[pHOE  MPOM3BEJIEHUE  BEKTOPOB;  yYMEHHE
UCIIOJIb30BaTh  BEKTOPHl M KOOPAWHATBHL  JJIs
MpPEJCTaBICHNUs] JAHHBIX M DPELIEHUs 3a1ady, B TOM
yyclie U3 APYruX Y4eOHBIX NMPEAMETOB U peallbHOMN

KHU3HHU

14

YMeHue OIICPHUPOBATL ITOHATHUAMU: CTOJIOMKOBBIE U
KpYI'OBbIC JuarpaMmali, Ta6J'II/II_ILI, cpeaHee
apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOOJIbIIIEE u
HAaUMCHbIICC 3HAYCHHA, pasMax 4YUCIIOBOI'O Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATH u
Hp606pa3OBHBaTL I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJIICHHYIO B
Ta6n1/1uax " Ha JuarpamMmax, OTpaxarouryro CBOMCTBA
" XapaKTCPUCTUKU PCAJIbHBIX IMPOLECCOB U HBHCHHﬁ;
YMCHHUEC pPAClIO3HABATh HN3MCHUYHUBBLIC BCIWYHUHBI B

OKpYKaIOIllEM MUpE




15

YMeHue onepupoBaTh NOHIATUAMU: CIyYaWHbBIA OIBIT
(ciydaiiHBIA SKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE
(37eMeHTapHBIM ~ MCXOA)  CIy4yaillHOro  OIbITa,
cily4yaiiHoe COOBITHE, BEPOATHOCTh COOBITHS;, YMEHUE
HaXOJMTh BEPOATHOCTH CIIyYallHbIX COOBITUH B
OIIBITAX C PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMU
COOBITHSIMM; YMEHHE pellaTh 3aJadd  METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIB30BAHUEM
IpaBuia YMHOKECHHUS; yMeHue OLICHUBAaTh
BEPOSITHOCTH  PEaNIbHBIX COOBITUM W  SBJICHUH,
IIOHUMATh pOJIb IMPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpPYXKAIOLIEM MUDPE U B
JKA3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI U

€T0 POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BbIOMpaTh MOAXOASIINNA HM3YUYEHHBIM METOJ
JUIA  pElIeHus  3aJa4yd, IPUBOJUTH  IPUMEPHI
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH,  DPACIIO3HABAaTh  IPOSBIECHUE  3aKOHOB
MaTEMaTUKd B HCKYCCTBE, OIMCBIBATH OTICIIBHBIC
BBIJIAIOIINECS PE3YIbTATHI, IIOJYYCHHBIE B XOJE
pa3sBUTHA MaTEMaTUKUM KaKk HAayKd, IPUBOIUTH
IIPUMEPBl MAaTEMATUYECKUX OTKPBITMA M UX aBTOPOB

B OTCUYECTBCHHOM U BCGMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanenbie u nensie yncina. [Ipu3Haky JeIMMOCTH LEIbIX YUCE

1o OObIKHOBEHHbIE W JIECATHUYHbIE  JOpOOHM,  TPOLEHTHl,  OECKOHEYHBIE
' MEepUOANIECKUE APOOH

1.3 Pannonanbpublie yncna. ApudmMerndeckue onepamnuy ¢ palMoHaJIbHBIMU YUCIaMU

14 HeiictButenbHpie 4ucia. ApudMeTHueckue omepanuu ¢ JAeUCTBUTEIHHBIMU
' qyHuclaMu

Le [IpuOnmxkE€HHbIE BBIYUCIICHUS, TpaBUia OKpPYTJEHHUS, MNPUKUIKA M OILIEHKa
. pe3yJibTaTa BBIYUCIECHUN
2 AnreOpandecKHeBBIPAKCHHS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ menbiM nokazateneM. CTeneHb C PALMOHAIBHBIM IOKA3aTEIeM.
' CBoiicTBacTeneHu

2.3 MHorousneHbl

2.4 AnrebpandeckasapoOb

”E ApudmMernueckuit KOpPEHb HaTypaJIbHOU CTCIICHH. HevictBus c
' apuMeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEeHHS 1 HEPaBEHCTBA

31 Lensie u IpOOHO-pallMOHAIbHBIE YpaBHEHHUSI. Cucrembl u
. COBOKYITHOCTUYpPaBHEHUU

39 Lensie u IpoOHO-palliOHANILHBIE HEPaBEHCTBA. Cucrembl u
. COBOKYITHOCTHHEPABEHCTB

3.3 PemennerexkcToBBIX3a0au

4 YucnoBplenocne10BaTeIbHOCTH

4.1 ITocnenoBaTenbHOCTH, CIOCOOBI3aJaHUSTIOCIIEA0BATEILHOCTEH

42 Apudpmernueckass u reomeTrpuueckas nporpeccur. Dopmyna  CIOXHBIX

IIPOLICHTOB




OyHKIMU

OyHKIMsI, CrnocoObl  3amaHus  (YHKIIHU.

I'papux  ynxkuuu. OOnacte

OTIpe/IeIeHUs] 1 MHOXKECTBO 3HaueHui (ynkuuu. Hymu ¢pynkuuu. [Ipomexyrku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI byHKINH. Haubomnbiee "
HaMMeHbIIee3HaYeHNE () YHKIIMUHATIPOMEKYTKE

6 KoopaunaTs! Ha IpsAAMOM U INIOCKOCTH

6.1 Koopnunartnasnpsamas

6.2 JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOyroJasHUKN

1.4 OKpyXHOCTb U KpYyT

7.5 N3mepennereoMeTpuueCcKUXBETUINH

7.6 BekTopsiHamiockocTu

8 BeposaTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHasCTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




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

Marematuka. ['eomerpusi: 7 - 9-e kitaccol: 60a30BbIi YpOBEHb: yueOHUK; 14-¢
u3nanue, nepepadorantoe, 7-9 knacc/ Atanacsan JI.C., bytyzos B.®., Kagomies

C.b. u np., AkunonepHoe o6mectBo «M3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPHAJIBI 1JIA YYUTEJIA
METOJIMYECKOE TTOCOOUE K MPEeAMETHON TUHUHN YueOHUKOB 110 reomeTpun JI.C.

Aranacsana, B.®. byry3osa, C.b. Kagomiiesa u Jip.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://school-collection.edu.ru/






