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HOACHUTEJIBHASA 3AIIUCKA

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

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

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

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

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 yacoB (2 yaca B HezielNI0), B 8 Kilacce — 68 yacoB (2 yaca B HeZeN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJENIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YT0Ja. Buasl
yrioB. BeprukanbHble U CMEXHbIe yIubl. buccexkrpuca yrima. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoil cumMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOLIEM MUPE.

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

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeabHbIX NpsAMbIX. CyMMa yriioB TpEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEIEHHON K runorenyse. [Ipu3snaku paBeHCTBa MPAMOYIOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYTOIBHBINA TPEYTOJIBHUK C YIJIoM B 30°.

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

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

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

8 KUIACC

Yerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Cllyyad MapajuiesiorpaMMoB (IPSMOYTOJIbBHUK, pOMO, KBajpaT), UX MPU3HAKU H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPONMOPUHUOHATBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.



[lonobue TtpeyronbHUKOB, Ko3(p¢duuueHt mnoaodus. Ilpuznaku mnogoOus
TpeyroJbHUKOB. [IpruMeHeHne noao0us Mpyu peleHny MPakTUYECKUX 3a1ad.

CpoiicTBa miomaaeid reoMerpudeckux ¢uryp. Dopmynbl 18 IUIOUIAAH
TpPEeYrojibHUKa, MNapajuiesorpaMma, pomoba u Tpaneuud. OTHOLIEHHE IUIOUIaaeu
MoJ00HBIX GUryp.

Brruncnenue miomanei TpeyrojabHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria IPsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpUYecKre (YHKIHUH
yraoB B 30, 45 u 60°.

BnucaHHbIE U LIEHTPAJIBHBIE YTJIBI, YTOJI MEXKIY KacaTeJIbHOW U XOpJ0il. YTJIbI
MEXIy XOpJAaMu U CEKyIIMMHU. BrnucaHHbIE M ONHMCAHHBIE YETHIPEXYTOJIbHUKHU.
B3zaumHoe pacrnonoxeHue AByXx okpyxHocTeil. Kacanue okxpyxHocrteil. OO6miue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pewienne TpeyronbHuKOB. Teopema KOCHHYCOB U TEOpEMa CUHYCOB. PenieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [lomoOre coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIydb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTHUBOMOJIOAKHO HAIIPABJIECHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMu HaJ BeKkropaMu. Pa3zjoxkeHwe BeKTopa MO JABYM
HEKoJUTMHeapHbIM BekTopaM. KoopaunaTtel BekTopa. CkansipHOEe MpPOU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKJICHHS JJIMH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPY’KHOCTH B
KOOpAMHATaX, MepeceueHrue OKPYKHOCTeH M MpsMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. [ 'pajtycHast U paguaHHas
Mepa yrija, BBIUMCIEHUE IJIMH Jyr OKpyxKHocteu. [lmomans kpyra, cekropa,
CEerMeHTa.

JIBU)KEHHSI TIOCKOCTH U BHYTPEHHUE CHUMMETPUHM (QUTYp (3JIEMEHTapHbIC
npeactasienus). [lapannensueiii nepenoc. [loBopor.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HMCIIOJB30BAHUIO0 ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakJaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MAaTE€MAaTHYE€CKON HAIpPaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHAMBUIYAIbHON TPACKTOPUM OOPA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3a7ay, PEUICHWI, pacCyXICHHH, YMEHHIO BHJIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTUYeCKON HayKd Kak cQepbl 4YeIoBeuYecKOi
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHS M 3HAYMMOCTH IS Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTU4ECKOM KyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEJIEHUA  30pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXa, peEryispHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpY Karouleil cpejibl, IIIAHUPOBAHMS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHUSIM B YCJIOBHSIX HEONPEJEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1E€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbI0O B (OPMHUPOBAHMM HOBBIX 3HaHUHA, B TOM 4YHCIIE
(GopMynupoBaTh UEH, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIHUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUICHUs W JeUCTBUS, (OpPMyNIHpOBaTh U OLEHUBATh PUCKU U
nociencTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AeicTBU:

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

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



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

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIIeHUs, BbHIOMpaTh Haubosiee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

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

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

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

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

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

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIe YUeOHbIe 1eHCTBUS:

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



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTaT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pElIeHUSs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSIMU JIPYTUX YIYACTHUKOB
nuasnora, OOHapy>KMBaTh pas3liMyue W CXOJCTBO MO3UIUMA, B KOPPEKTHOU
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3yJIbTAThl PEUICHUS 3a/1a4M, IKCIEPUMEHTA, UCCIICI0BaHNUS,
MIPOEKTA, CAMOCTOSITEJIbHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aa4
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U UHAMBUIYaTbHON
paboTHI MPHU pPEIICHUN YIeOHBIX MATEMATHYECKUX 3a/1a4;

NPUHUMATh 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOM paboOThl, pachnpeneisiTh BUIBI paldOT, OroBapUBAThCA,
o0CyXIaTh MPOIIECC U Pe3yabTaT padOThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, OOMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHIATH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUS C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, AJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHus ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA Ipoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

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

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKECHUS WM HEJOCTHUKEHUS IIENH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



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

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKUE (UTYPBI, ONPENENATh UX
B3aMMHOE€ pPAaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUEe (UTYpBI, BBIIOJIHATD
YEPTEKHU I10 YCIOBHUIO 3a7a4ud. M3mMepsTh TUHEWHBIE U YIJIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIMYHUH MPEIMETOB B
peasbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pazMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUUUHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
PU3HAKU U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB MIPHU PEIICHUU 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM M€JIMaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOIO TPEYTOJIbHUKA,
B PEILLICHUU T€OMETPUUECKUX 3a/1ay.

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

PemaTe 3agaun Ha KieTyaToit Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTh YUCIIOBBIE U OYKBEHHBIE 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3a/]a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TIpU TEPECEYCHUU IBYX
NapajulebHbIX NPSMBIX CEKyLIeH. Pemars npaktuiyeckue 3a1auu Ha HaXOXKIACHUE
YTJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAeIIsITh
OMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FreOMETPUUYECKUE
MECTa TOYEK.

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

BianeTp MmoOHSATMEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThcs (akTamMum O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAVWHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY’KHOCTH, MOJIB30BATHCA TEOPEMOMU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



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

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

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

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

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

Brnaners noHsiTueM cpeHel TUHUM TPEYTOJIBHUKA U TPANCIINH, TPUMEHSITh UX
CBOMCTBA IIpU PELICHUH reoMeTpudeckux 3anad. Ilonp3oBarbes Teopemon daneca
U TEOPEeMOW O MPOMOPIUOHATIBHBIX OTpEe3Kax, MPUMEHSATh HUX ISl PEIICHUS
IPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IPpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTH4YecKux 3a1a4d. CTpOUTh MaTEMATUUECKYIO MOJIEb B TPAKTUYECKUX 3a/1auax,
CaMOCTOSITEIBHO AEJAaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIINE JJIUHBI.

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

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

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

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

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

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

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



MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY»). HaXoauTh (C MOMOIIBIO KaTbKYJISATOPA) IJIUHBI
Y yTJIbl U1l HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs (popMysiaMH MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXKJEHUS COOTHOIICHHH MEXAYy TPUTOHOMETPHUUECKUMU
BEJTMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4HbIX
AJIEMEHTOB TPEYroibHUKA («pPELIEHUE TPEYroJbHUKOBY»), MPUMEHATh HX IMpHU
pEIIeHNH T€OMETPUUYECKHX 3a]1ay.

BrnageTs nonstusiMu npeoOpazoBaHus M0100Us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6HsIx ¢uryp. Ilomp3oBarhecsi cBOMCTBaMU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYMCIATH IJIUHBI M HAXOAUTh YIIbl y MoAoOHbIX ¢uryp. [IpumeHsts
CBOICTBA MOAO00MS B MPAKTUYECKUX 3ajadax. YMEThb MPUBOIUTH MPUMEPHI
NOJTIOOHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpAMHU, MOHUMATh MX T€OMETPUUECKHN M (U3MYECKUi
CMBICII, TPUMEHSATh KX B PEUICHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonp30BaThCst METOI0M KOOPJMHAT Ha IUIOCKOCTH, IPUMEHSTh €T0 B PEIIEHUN
reOMETPUYECKUX U MPAKTUUECKHUX 3a/ad.

Bnaners MOHATHUSMU NPaBUIBHOIO MHOTOYTOJBHHMKA, JIMHBI OKPYXKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH M PaJiMaHHOM MEpbI yIiia, YMETh BBIYMCIATH IJIOLIA/b
Kpyra u ero yacteid. [lpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKHUX 3a]a4ax.

Haxoauth ocu (Miau LEHTpbI) CUMMETpUM (GUTYp, NPUMEHATH JBMXKEHUS
IUIOCKOCTHU B MPOCTEHINNX CIydasiX.

[IpuMeHATh MOJyYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUe
MOJIEJH JJIs 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BbIUMCICHUS
C NPUMEHEHHEM TMOAOOUS M TPUTOHOMETPUUYECKUX (PYHKUMHA (MOJB3YSCh, Tle
HEOO0XO0AMMO, KATbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne /i P Konrpoabubie | IIpakTHyeckue (upp )
NMpPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
[IpocTeiimue reomeTpudeckue GUTyphl U
1 I/I)I: cBoiicTBa. M3me epHI/Ie reOMj")r I/I}‘]—IpeCKI/IX 14 brbmmorexa [TOK
’ p P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
bu6moreka [IOK
2 T 22 1
PEYTOTLRIEH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE NPSIMBIE, CyMMa yTJIOB 14 | bubnuoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTb U KpyT. [ 'eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 Eubmorexa HOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME




8 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
1 YeTpIpEXyroIbHUKA 12 1 nommorera 110
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 Bubnmorexa [IOK
poTiopHt P 1104 https://m.edsoo.ru/7f417¢18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne momanei
8 A Al Bu6uorexa [IOK
3 TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriabl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 Bubmorexa OK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne /i P Konrpoabubie | IIpakTHyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogodus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
3 Bexrops! D 1 bu6moreka [IOK
https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41a12c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bubnmorexa [IOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41a12¢
Brruucnenue nnomanei
6 JIBYOKEHUS TIOCKOCTH 6 bubmorera [JOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEeHUE, 0600IICHNE, 7 ’ bubnunoreka [JOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
Pacrio3HaBath M3y4eHHbIE T€OMETpUUECKUE (PUTYPBI, ONIPENENSITh UX
B3aMHO€ paCIOJIOKEHUE, H300pakaTb TeoMeTpudeckue (Urypsl,
6.1 BBITIOJIHATh YEPTEKU IO YCIOBHUIO 3ahaud. V3mepsATh JIMHEWHbIE U
YIJI0BBIE€ BEIMYMHBI. Peniats 3aa4u Ha BBIYHUCIICHUE JIJIMH OTPE3KOB
Y BEJIMYMH YIJIOB
Jenate rpy0yI0 OIIEHKY JIMHEWHBIX U YTIIOBBIX BEIMYUH IPEIMETOB B
6.2 peaIbHOM JKU3HM, pa3MepoB MPUPOAHBIX OOBEKTOB. PaznmuuaTh
pa3Mepsl 3TUX 00BEKTOB MO MOPSIKY BETUUNHBI
6.3 CTpOoUTh 4EPTEXKHM K FTEOMETPUUECKUM 3a7a4am
ITonb3oBatbCA IIPU3HAKAMU paBeHCTBa TPEYTOJIbHUKOB,
6.4 WCTIONb30BaTh ~ MPU3HAKM W CBOWCTBA  PaBHOOCIPEHHBIX
TPEYTOJIbHUKOB IIPH PEIIECHUH 3a1a4
6.5 [IpoBOomuTh  JIOTMYECKHE  PACCY)KIEHUS €  HCIOJIb30BaHHEM
' TEOMETPUYECKUX TEOPEM
ITonb3oBarbeA IIpU3HAKaMU paBeHCTBa IIPSIMOYT OJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHON K THIIOTEHY3€
IPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, B PEILIEHUU T€OMETPUUYECKHUX 3a]a4
Onpenenars napauiebHOCTb NPSAMBIX C IOMOLIBIO YIJIOB, KOTOPbIE
6.7 oOpasyeT ¢ HUMHU cekyas. OnpenensTh NapauieabHOCTh MPSAMBIX C
' IIOMOUIBIO PABEHCTBA PACCTOSIHAN OT TOYEK OJHOM MPSAMOM 10 TOUEK
APYrou mpsmMou
6.8 Pemate 3aaun Ha KieT4aroil Oymare
[IpoBOANTE BBIYMCICHUS W HAXOJIUTh YHUCIOBbIE M OyKBEHHBIE
3HAUEHUS YIJIOB B TEOMETPUYECKUX 3aJa4ax C MCIIOJIb30BaHHEM
6.9 CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYIOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NpPU TMEPECEYCHUU JBYX NapaJlIeNIbHBIX MPIMbIX
ceKyllel. Pemare npakTuiyeckue 3a1aul Ha HaX0XKIEHUE YIIIOB




Brnanets moHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh
6.10 OTpeNeNiATh OMCCEKTPUCY yIila U CEpeIWHHBIA NEPIEeHIUKYIIp K
OTPE3KY KaKk FT€OMETPUUYECKUE MECTa TOUEK
DopMynHpoBaTh OMpPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U
6.11 JaMeTpa OKpPYKHOCTH, II0JIb30BaTbCsl WX CBOWCTBAMHU. YMETh
MPUMEHSATH 3TU CBOMCTBA MPH PELICHUH 3a/1a4
Branets moHsTHEM ONMHMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMeTh HaxoduTh €€ 1eHTp. [lonp3oBarbes (pakTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTII0B TPEYroJIbHUKA IEPECEKAIOTCS B OJHOU TOYKE, U
0 TOM, YTO CEPEAMHHBIC IEPIICHANKYISPBI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE
Brnanets moHATHEM KacaTeNbHOM K OKPYXHOCTH, IOJIb30BAThCS
6.13 TEOpEMO O TEPHEeHIUKYIIPHOCTH KacaTeIbHOM W  pajuyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaThCsl MPOCTEHIIMMH TEOMETPHUYECKUMH HEPaBEHCTBAMHU,
' MMOHUMATh UX MPAKTUIECKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIE T'€OMETPUYECKUE IMOCTPOCHHUSI C IOMOIIBIO
' LHUPKYJIA U JIMHEHKHU
8 KIIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPSIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpust
6.1 Pacnio3HaBaTh OCHOBHBIE BU/Ibl YETBIPEXYTOJIbHUKOB, UX AJIEMEHTHI,
' M0JIb30BaThCS UX CBOMCTBAMU NP PEIICHUU F€OMETPUUYECKUX 33124
6.2 [IpuMeHsTh CBOICTBA TOYKM IEPECEUCHUS] MEIUaH TPEYroJIbHUKA
' (TIeHTpa Macc) B pelieHnu 3a1a4y
Brnanetes moHATHEM CpeqHEH JMHUM TPEYroJdbHUKA WU Tpalleluu,
63 NPUMEHATh HMX CBOWCTBA NpPHU PEUICHUM T'E€OMETPUUYECKUX 3ajad.
' [Tosb30oBatbCs Teopemont Paseca U TEOPEMOU O PONOPLHUOHAIBHBIX
OTpPE3KaX, MPUMEHSTh UX JUISl peLIEHUS PAKTUYECKHUX 3a/1a4
. [IpumeHsaTr TpHU3HAKKM TOMOOUS TPEYroJbHUKOB B  PEHICHUH
' FEOMETPUUECKHX 3a]1a4




6.5

[onk3oBaTbes Teopemoii [Tudaropa st pereHns reoMeTpUIecKuX 1
IpakTU4ecKux 3aaad. CTpouTh MaTeMaTHYECKyl0 MOJENb B
MMPAKTUYCCKUX 3adavdax, CaMOCTOATCIIbHO ACJIAaTh qepTénc U HAaXOAUThb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnagers mMOHATHAMU CHHYCa, KOCHMHYCa M TaHT€HCa OCTPOro Yria
IPSIMOYIOJIBHOIO TPeyroJibHUKa. I10y1b30BaThCAd 3TUMM NOHATUAMU

I pCIICHUSA MPAKTUYCCKUX 3a1a4

6.7

Boruucnsate (pa3nudHbIMUA CIIOCOOAMHM) TIIOMIATL TPEYTOJIbHUKA U
IUIOUIAAM MHOTOYIOJIbHBIX (Uryp (MoJsib3ysch, Ille HEOOXOIUMO,
KalbKynATopoM). [IpuMeHsTh NOTy4eHHbIE YMEHUSI B IPAKTUYECKUX

3agadax

6.8

Bnagerp MOHATHSIMM  BIHMCAHHOTO W IEHTPAJIBHOTO  yIJa,
HCMOJIb30BAaTh TEOPEMBI O BIMCAHHBIX YIilax, yriax MexXay XOpAamMu
(CexymmMu) M yriie MeXIy KacaTeIbHOW W XOpJOH MpU pEerieHUH

TCOMETPHUUCCKUX 3ada1d

6.9

B.]'Ia)IeTI) IIOHATHEM OIIMCAHHOI'O '-IeTBIpéxyFOHBHI/IKa, IPpUMCHATH

CBOMCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA [P PEIICHUH 3aa4

6.10

[IpuMeHsITh TONyYEeHHBIC 3HAHUS HA TIPAKTHKE — CTPOUTH
MaTeMaTHYeCKUEe MOJENN IS 3a7a4 peajbHOM XKM3HU U TTPOBOJUTH
COOTBETCTBYIOIIIME BBIYMCICHUS C TPUMEHEHUEM TMOA00us U

TPUTOHOMETPHH (MOJIB3YSICh, T HEOOXOAUMO, KAIbKYIISITOPOM)

9 KUIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMU OCTPBIX YIIIOB, HAXOAUTH C UX
IOMOUIBIO PA3JIMYHBIE IEMEHTHl NPSIMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHre TPSAMOYTOJIBHBIX —TpeyrojabHMKOBY»). Haxomuts (c
IOMOIIbIO  KAJIBKYJSATOpa) JUIMHBI M YWl A HeTaONIUYHBIX

3HaYEeHUI




6.2

[Tonp30BatbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JIJIS1 HAXO0KJACHUSI COOTHOLLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMU BCIIMNUNHAMUA

6.3

Hcnonp30Bare TEOpEMBI CHHYCOB M KOCHHYCOB JUISI HAaXOXKICHUS
Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN I'COMCTPHUICCKUX 3a/1a4

6.4

Bnagers nouatusMu npeoOpas3oBaHus MOJ00MS, COOTBETCTBEHHBIX
a7eMEeHTOB MO00HBIX Quryp. [Tonp3oBaThest CBOMCTBAMH 110 100U
MPOU3BOJBHBIX (DUTYP, YMETH BHIYUCIISITH JJTMHBI M HAXOAUTH YIJIbI Y
1o00HbIX ¢uryp. [I[puMeHsITh CBOMCTBA MOMOOMS B MPAKTUYECKUX
3aja4ax. YMeTb MPUBOJUTH MpPUMEPHl NOAOOHBIX Guryp B

OKpY’KaIoIlleM MUpe

6.5

[lonb3oBaTbcst TeopeMamMH O TMPOU3BEIACHUM OTPE3KOB XOpHA, O

MIPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU

6.6

[Tonp30BaThCcsi BEKTOpamMH, IOHUMATh WX TEOMETPUYECKUU U
(u3nuecKuil CMBICI, IPUMEHSTh UX B PEIICHUH F€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHaTh cKaIpHOE MPOU3BECHIE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U YTII0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCEHATH €0 B

PEIICHNHU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3aaa4

6.8

Brnagerp NOHATHUSMU MPaBUIBHOTO MHOTOYTOJbHHKA, JJTUHBI
OKPY>KHOCTH, JJUHBI TYI'M OKPY>KHOCTH M pPaJMaHHON Mephbl YrIia,
YMETb BBIUUCIATH IUIOMAAb Kpyra u ero vacred. [IpumeHsTsb

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

Haxomuth ocu wuaM LEHTPhl CUMMETpUHM (QUryp, TPUMEHATH

JABUMOXKCHHA ITIJIOCKOCTH B HpOCTeI‘/'IH_II/IX crydadax

6.10

[IpuMeHATH NOJy4YEHHblE 3HAHUS Ha MPAKTUKE — CTPOUTh
MaTEMaTHYECKUE MOJEIH JJIs 3a7ad PEabHOM JKU3HU U IIPOBOJUTH
COOTBETCTBYIOIIIE BBIUMCIEHUS C MPUMEHEHHEM MOoA00us H
TPUTOHOMETpUYECKUX (YHKIMHA (TONB3ysACh, TIZie HEOOXOIUMO,

KaJIbKYJISATOPOM)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA
6 I'eomerpus
HavanbeHbie nouatus reomerpun. Touka, npsMas, OTpE30K, JIyd. Yrou. Buabt
6.1 yrioB. BeprukanbHbele n cMexHble yribl. buccexrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHUKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
' [Ipumepbl CUMMETPHUH B OKpYXKaroIleM MUpe
63 OcHOBHBIE NIOCTPOEHHUS C MOMOUIBIO LUPKYISL U JIMHEWKU. TpeyrosibHUK.
' BricoTa, meamnana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W PABHOCTOPOHHMU TpeyrojpHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa U TpHU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIBHUKOB
6.6 CpolicTBA M NOpPU3HAKA MapaJUIeAbHBIX OpsAMbiX. CyMmma  yrioB
' TpEeyroJbHUKA. BHENIHNE yriibl TpEeyrojabHUKa
[IpsimoyronpHbIii  TpeyroJbHUK. CBOWCTBO MEIWAHBI MPAMOYTOJBHOTO
6.7 TPEYroJbHUKA, NPOBEAEHHOM K TuUNoTeHy3e. [lpu3Hakm paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsAMOYTONBHBIN TPEYTOJIBHUK C YIJIIOM B
30°
HepaBencTtBa B reoMeTrpuu: HEpPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOHW, TeopemMa o OoJiblieM yrie W OOoJbIIed CTOpOHE
TpeyroyibHUKa. [lepneHauKkysp u HaKJIIOHHas
6. l'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeIMHHBIN
' NEPHEHANKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpyXHOCTb W KpyI, XOpAa W JAUaMeTp, HX CcBoiicTBa. B3aumHoe
6.10 pacrosoKeHUe OKpYXKHOCTH U mnpsMoi. KacartenmpHas u cekymas K
OKPYXKHOCTH
611 OxpyXHOCTb, BIMCAaHHas B yroj. BrnucaHHas M onucaHHas OKPYKHOCTH
' TPEYTrOJIbHUKA




8 KUIIACC

Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUA
6 I'eomerpus
6.1 UYerplpéxyrosnbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX PU3HAKU U CBOMCTBA
63 Tpaneums, paBHOOOKas Tpamemusi, €€ CBOHCTBA W  TNPHU3HAKH.
' [IpssMoyronpHas Tpanenus
6.4 Meron ynBoenus meauansbl. LlenTpansHas cummerpud. Teopema Paneca u
' TE€opeMa O MPOMOPLUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Togo6ue TtpeyronpHuKoB, Ko3dduuuent nonodus. Ilpusnaku nomoOus
' TpeyrojabHUKOB. [IpuMenenue nogo0us npu pereHn IpakTUIeCKuX 3a1a4
6.7 @opmynbl Ul TUIOIIAIM TpPEYroJibHHMKA, MapaienorpaMma, pomba u
' Tpaneuuu
63 CpoiictBa muiomaneil reomerpudeckux ¢uryp. OTHOLIEHUE MIIOAAeH
' MoI00HBIX puUryp
6. Brrurcrnenue miomiaaei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIE€TYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembl IIudaropa npu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIJla MPsIMOYTOJIBHOIO TPEYrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXIECTBO. TPUTOHOMETPUUYECKHUE
¢bynakuu yrios B 30°, 45° u 60°
6.12 BnycanHbIE M LIEHTpalbHBIE YIUIBI, YTOJ MEXIY KacaTeJbHOM M XOPIOH.
' VYTibl MEXIY XOpIaMU U CEKYLIUMU
6.13 BnucanHubie 1 ONMCaHHbBIE YETHIPEXYT OJIbHUKHU
6.14 B3aumHoe pacnonokeHue AByX OKpykHocTeil. KacaHue oxpyxHOCTEH.
' OOmne kacaTenbHbIE K ABYM OKPY>KHOCTSIM




9 KUIIACC

Kon I[IpoBepsieMblii 3J1eMEHT COAePKAHUS
6 I'eomerpus
61 Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOX1€CTBO. DOPMYIIBI IPUBEICHUS
Pewmrenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
6.2 IPAKTUYECKUX 3aJady C MCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomoo6us. [logodre cCOOTBETCTBEHHBIX SJIEMEHTOB
64 Teopema o pon3BeIeHNN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUN OTPE3KOB
' CEeKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bextop, anuHa  (MOIynb)  BEKTOpA,  COHAIPABJIEHHBIE  BEKTOPHI,
6.5 MPOTUBOIMOJIOKHO HANpaBiIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONepaIii Ha/l BeKTopamMu. PaznokeHue BeKTopa 1o 1ByMm
HEKOJUIMHEAapPHBIM BEKTOpaM
6.6 Koopnunats! Bektopa. CkansipHOe Ipou3BeIeHHEe BEKTOPOB, IPUMEHEHHE IS
' HaX0XJACHUS JUIUH U YTIIOB
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTU. Y paBHEHUS MPAMOU U OKPY>KHOCTH B
6.7 KOOpJIMHATAX, IIEPECEUECHUE OKPYKHOCTEN U MPSIMbIX. MeTO1 KOOPJUHAT U €r0
IpUMEHEHUE
6.8 [IpaBuiabHBIE MHOTOYTOJIBHUKH
6.9 JuHa okpyxHocTU. ['pagycHast 1 paguaHHas mMepa yriia, BBIYMCICHUE JUTHH
' JIyT OKPY>KHOCTEH
6.10 [Inomanp Kkpyra, cCeKTopa, cermeHTa
611 JIBUKEHHS TIIOCKOCTH U BHYTPEHHHUE CUMMETpuM (uryp (sreMeHTapHbIe
' npenctasnenus). [lapamnensasiii nepenoc. [ToBopoT




MPOBEPSIEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOKECTBO, ITOJAMHOYKECTBO,
Onepaly HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATh IOHATHAMMU:
rpad, cBs3HBIN rpad, AEepeBO, IUKI, NPUMEHITh WX MPU PELICHUU
3aJad; YMEHHE HCIHOJb30BAaTh IpaUyecKkoe IMpPeACTaBICHUE
MHOKECTB Il OIHMCAaHMSI PEAIBHBIX NPOLECCOB M SBICHUM, INpHU

pELIeHNH 3a]a4d U3 IPYTuX y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh MOHATHAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaThb WCTUHHBIE M JIOKHBIE
BBICKAa3bIBAHNS, NPHUBOJINUTH NPHUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue oneprupoBarh MOHATHUSAMU: HaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCET, MPU3HAKU
JeIMMOCTH, 1€JI0€ YMCI0, MOJY/Ib YUCia, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIN BUJI YKCIIA, PAlMOHAILHOE YHCIIO,
UpPpAlMOHATIFHOE YHCIIO, apu(MeTHYecKuil KBaJpaTHBIH KOPEHB;
YMEHHE BBIMOJHATH JEMCTBUS C UYUCIAMH, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATH YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCHA; YMEHHE JAelaThb NPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHITHSIMH: CTEIIEHb C LENBIM MOKa3aTeseM,
apudmeTryecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTETeHH
Oosbllle €IUMHMIIBI; YMEHHE BBINOJHATH PacuéThl HO (dopMmynam,
npeoOpa3oBaHusl MLEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQXEHUI C KOPHSAMHU, pa3IoKeHNe MHOIOWIEHa HA MHOXKUTEIH, B
TOM YHUCJIE C HCIOJIb30BaHHEM (OpMya pPa3HOCTH KBaJApaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHITUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IIEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JUHEHWHbBIE U KBAJPAaTHBIE YPABHEHHUS,
JIpOOHO-pallMOHATIEHBIE YPAaBHEHUS C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIC HEPABEHCTBA U KX CUCTEMBI,
KBaJ[paTHBIE W JIPOOHO-palliOHAIBHBIE HEPABEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IPU PEIIEHUH 33/]1a4 U3 APYTUX IPEIMETOB
M TPAKTUYECKUX 3a/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O U KOOPJAUHATHYIO TIJIOCKOCTH JIJIsI M300payKeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATUAMU: QYHKIMS, TpaduK QYHKINU, HYIU
GbyHKINH, MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusl, yOBIBaHHWs, HawOOJbIIee W HAWMEHbIEE 3HAUYCHUS
GbyHKINY; yMeEHHUe OTIEpPUPOBATH TIOHSITUSIMH : npsMast
MPONIOPIIHOHALHOCTh, JIMHEHHAsT QYHKINS, KBaJApaTUIHAS (QYHKITHS,
oOpaTHas TPOMOPIMOHATIBLHOCTh, TMapaboya, runepbosa; yMeHHE
ctpouth rpabuku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, IUISl PELICHUS
3a/a4 U3 IpYrux y4yeOHBIX MPEAMETOB M PealbHOMN KHU3HU; YMEHUE

BbIpaXkaTh GopMyIamMH 3aBUCHMOCTH MEXIY BEIMUYNHAMU

Ymenue OTIepUpOBATH MOHSTUSAMH: MOCJIeI0BATENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass MPOrPEecCHH; YMEHHUE
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEH, (POPMYIIBI CYMMBI U
oOl1ero 4wieHa mpu pelieHuy 3a/ad, B TOM YHUCIe 3a/1ad U3 JPYTux

y4eOHBIX NMPEAMETOB U PeaTbHOM KUZHU

YMeHue peuiaTh 3aJia4r pa3HbIX THUIIOB (B TOM YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTH, ABHKXCHHUC, pa60Ty, HOCHY TOBAapOB U CTOHUMOCTH
ITIOKYIIOK U YCJIYT, HAJIOTH, 3a/la4 U3 obnactu YIIpaBJICHHUSA JIMYHBIMU
U CEMEUHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W CHUCTEMbI II0 YCJIOBHKO 3a/id4vH,
HCCICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUAMU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHas, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpUca M BbBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKpPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
yYMEHUE peulaTh 3a/1a4d, B TOM YHCJIE U3 MOBCEAHEBHOM KU3HHU, HA
HAXO0/IEHUE F€OMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3yYEHHBIX

CBOMCTB ¢uryp u paktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MApaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
YyroJl MEXIy NUpSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAsS, IMPOEKIHS,
nogobue  guryp, TOJOOHBIE  TPEYroJbHUKH,  CHUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, MapajuieIbHOCTE U

NEPHNCHAUKYIIAPHOCTD IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBaTh MOHATHSAMH: JUIMHA, PACCTOSIHHE, Yroi
(BenMuuMHA yIJa, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/Ib;
YMEHHE OIICHUBATh pa3Mepbl PEIMETOB U 0OBEKTOB B OKPYKAIOIEM
MHUpE; yMEHHE TMPUMEHATh (OpPMyNbl TepUMeTpa U IUIOLAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIATN Kpyra, o0bema
MPSIMOYTOJIBHOTO TMapajuieienuneia; yMEHUEe NMPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMy [ludaropa, TpuroHomerpuyeckue COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMeHune wu3o0paxkaTh IUIOCKHE (GUTYpl W HMX KOMOWHAIINH,
IPOCTPAHCTBEHHBbIC (PUTYPBI OT PYKH, C TOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB W AJIGKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHasE CHUCTEMaA
KOoOpAuHAaT, KOOpAWUHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC MPOU3IBCIACHUC
BCKTOPOB; YMCHHUC HCIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI UIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘IC6HLIX npeaMETOB U peaanoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBATh TMOHATHUAMU: CTOJOMKOBBIE W KpPYTI'OBLIC

AuarpaMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,




HanOoJIbIlIee U HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YMCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIINIO, TPEACTABICHHYI0O B TaOiHMIaXx W Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA M XapAKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
SIBJICHUW; yMEHHME paclo3HaBaTh H3MEHYUBBIE BEJIIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydailHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXO)
CIy4ailHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHH B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHMW30BaHHOTO Iepedopa M ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOXEHHS; YMEHHE OLIEHWBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOIANINN W3YyYEeHHBIH METOJ JJIA PeUIeHUS
3a/1a4, TPUBOJANTH IMPUMEPHl MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTeMaTHKU
B HCKYCCTBE, OIMCHIBATH OTJCIbHBIC BBIJAIONIUECS PE3yJIbTaThI,
MOJIYYCHHBIC B XOJIC Pa3BUTHS MAaTEMAaTHKH KaK HAyKH, NPUBOIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 11O MATEMATHUKE

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 HarypanbeHble u nensie uncina. [Ipu3Haky JenMMOCTH LEIbIX YUCEI

- OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, TPOIIEHTHI, 0ECKOHEUHBIE TTEPUOINYECKUE
' npobu

1.3 PanmonaneHble yncna. ApudmMerndyeckue onepanuy ¢ palMoHaIbHBIMU YUCIaMU

4 JelictButenbHble unciaa. ApudMeTHUecKHe Omepanuud ¢ JIeHCTBUTEITbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIYUCIICHUS, TpaBUja OKPYIJICHWs, TPHUKUIKA M OICHKA
' pe3ynbTaTa BEIYUCICHUN

2 AnreOpandeckue BbIpaXEHUs

2.1 bykBeHHBIC BhIpaXKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenb c nenbiM nokaszareneM. CTeneHb C paluOHAIbHBIM IOKAa3aTeJeM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 Anrebpaunveckas 1po0b

) s ApudmMeTnuecknii KOpeHb HATypaIbHOU cTeneHu. JlelcTBus ¢ apudMeTHIECKUMHU
' KOPHSIMHM HATYPAJIbHOW CTEIEHU

3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Hensle u apoOHO-panvoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHUH

3s Lensle u 1npoOHO-panMoHaNbHBIE HepaBeHCTBAa. CHCTEMbI M COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIE10BATEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATETLHOCTEN

4.2 Apudmernueckas u reoMeTpudeckas nporpeccuu. @opmyrna CloKHBIX TPOIIEHTOB




OyHKINU

Oynkiys, crocoosl 3ananus Gpynkuuu. I'paduk pyakiun. O6nacTs onpeaeneHus

M MHOXeCTBO 3HaueHWd ¢yHkumu. Hymum  pysxoum.  Ilpomexyrku

5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI H
MUHUMYMBI (yHKIuu. HaunOosbliee W HauMeHblee 3HA4YeHUE (QYHKIUH Ha
MIPOMEXKYTKE

6 KoopaunaTs! Ha psAMOM U INIOCKOCTH

6.1 KoopnunaTtnas npsimas

6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa

7.2 TpeyrosbHHUK

7.3 MHOroyrojasHUKN

7.4 OKpYXHOCTb U KPYyT

7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH

7.6 BekTops! Ha MII0CKOCTH

8 BeposiTHOCT 1 cTaTuCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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