HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX PAa3/JeiOB IIKOJBbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPAETCS HAa  JIOTUYECKYIO,
JOKA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3ydeHUsi T€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKJCHUS M CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, HPOBOJIUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT IPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHuss T€OMETPUHU SBJISETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUHM KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaJbHOW ku3HU. OOydYaromuiicss JOJDKEH HayYUThCS
OTPENICNIUTh TEOMETPUUECKYIO (PUTYpy, OmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TLIOIIAb 36MEIBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIWUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJNYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuueckue cooTHoweHUs», «Merong koopauHary U «Teopema
[Tudaropar.

VYueOHbiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHNE OCHOBHBIC Pa3JeiIbl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUUYECKAX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueo6Horo kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YToJa. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

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

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEYroJIbHUKA.

CpoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

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

IIpssmoyrosibHBI  TpeyronbHUK. CBONCTBO MEAMAHBI MPSIMOYTOJIBHOTO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYrOJbHUK C YIiIoM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie U OoJiblIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHAUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yyroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yeteipéxyronpauku. [lapannenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4yad MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTtpanenas cummerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYTroiabHUKOB. [IpuMeHeHne noo0us npu penieHuy MPakTUYECKUX 3a1ad.



CaoiicTBa miomanet reomerpuueckux ¢uryp. dopmynsl s 1UIoMAIA
TpeyrojibHUKa, Mapaienorpamma, pomoda u Ttpaneuuu. OTHOIIEHUE IUIOMIaAeH
NMOoJ00HBIX GUryp.

Bpruuciienue mionianend TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 3a1a4.

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

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KACaTeIIbHOW W XOPJIOM.
Yrael  Mexay — XopJamMh M CeKyIIMMHM. BriMcaHHele © = ONKCAHHBIE
YeTBHIPEXYTOJIbHUKU. B3amMHOE pacnosioKeHHe JABYX OKpyxkHocTer. Kacanue
OoKpykHOCcTeH. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYIIBI TPUBEICHHUS.

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

[IpeobpazoBanue moao6us. [lomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

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

Bektop, mimHa  (MOIyidb) — BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPbHI, KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BeKTopaMu. Pa3nokeHue BeKTopa MO ABYM
HEKoJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpOU3BEIACHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTo KOOpJMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CerMEeHTa.

JIBU>KEHUSI TIOCKOCTH W BHYTPEHHHUE CHUMMETPUM (QUTYp (dJIE€MEHTapHbIE
npeactasnenust). [lapannensueiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «(T'EOMETPUS)» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMmbl  y4eOHOTO Kypca
«I"eoMeTpus» XapaKTEpU3YIOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEHICHUU MPAKTHUUYECKUX 3a7a4
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOM HAyKHM Kak cQepbl YeJI0BEYECKOU
NEATEIIbHOCTH, HTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTE€MATHKHA M MAaT€MaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GOpMHPOBAHHE KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA peQIEKCUM, MTPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B 00JJaCTH COXPAHHOCTU OKPY’KaIOIIEeW Cpe/pl, IJIaHUPOBAHUA MOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMMMCS YCJOBHUAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYTUX IOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBU:

e BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHWH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpEeNeNieHUs]  TOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  IMpHU3HAK
KJlaccu(puKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJN3a;

e BOCHpUHUMATH, (opMynupoBaTh U  NPeoOpa3OBBIBATh  CYKICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KPUTEPUU JJIsl BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;
JienaTh BBIBOJbI C HCIONBb30BAaHUEM 3aKOHOB JIOTMKH, AENYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbBIE J0KAa3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOUPATh HaumOosiee NOAXOIAIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHPYIOIIUE TMPOTHBOpPEUYUE, NPOOJIEMY,
CaMOCTOSITCJILHO ~YCTAaHaBJIMBAaTh HMCKOMOE U JaHHOe, (HOpPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXK Ty COO0ii;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
MPE/IIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeACTaBiICHHs WHOOPMAIMK H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKESHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH:

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



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTHUPOBATH IMOJTYyUYEHHBIN pe3yJIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMH JIPYTHX
YYACTHUKOB JIMAJIOTa, OOHAPYKHMBATh PA3JIMUHUE W CXOJCTBO TO3HUIUH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPENCTaBIATh  PE3YJIbTATHI pelIeHus 3a/1auu, DKCIICPUMEHTA,
UCCJICIOBAHUS, TIPOEKTA, CAMOCTOSTEIILHO BEIOMPATh OpMAT BBICTYILUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

MIOHMMATh W MCTOJIb30BaTh MPEUMYINECTBA KOMAHITHON W WHAWBUIYaTbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXJ1aTh MPOIIECC U Pe3yibTaT pabOThl, 0000IIaTh MHCHHS HECKOJIbKHUX
JIIO/IEH;

y4acTBOBaTh B TPYINNOBBIX (opMax paboTel (0OCyXIeHHs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH 4WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIMUA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTaBIIAThH IUIAH, alTOPUTM peIIeHUs 3adadd (WM ero
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIIEHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIMKHOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHXKEHUS WM HEIOCTHXKECHUS 1IETH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOy4YalOIIMICS TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpPBI, OMNPEeAeisITh HX
B3aMMHOE€ pacCIOJIOKEHHE, H300pakaTb TIeOMeTpUyYecKrue (UTYphl, BBITOIHATH
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHWHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHON JKM3HM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. PasznmuuaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIb30BaTh
MPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

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

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste nNapaieIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemrats 3a7aum Ha KileTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OyKBEHHBIC 3HAUYCHUS
yIJI0OB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
[IEPECEYEHNH [JBYX IapajUICIbHBIX IPSAMBIX CeKyuler. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bianerp mMOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEAEHSATbH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHSATh 3TU CBOMCTBA MPH
peLIeHUN 3a7a4.

BiageTp MoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHtp. llonb3oBaThes (pakTamMum O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, M O TOM, 4YTO CEPEAVWHHBIC
MEPIEHANKYJIIAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY’KHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMHU, TTIOHUMATh
UX IIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO IUPKYJIS U
JINHEUKMU.

K koHmy oOyuenuss B 8 kJiacce OOy4arIIMICS TOJYYUT CIECAYIOIIHUE
MIpEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU MIPU PEIICHUU FEOMETPUUECKUX 3a/1au.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners monsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, NPUMEHSTh
UX CBOWMCTBa MpU pPEIICHUU TEOMETpUYECKUX 3anad. [lonbp3oBaThcsi Teopemoit
daneca U TeOPEMOI O TPOMOPIIUMOHATBHBIX OTPE3Kax, IPUMEHSTh UX JIUIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUIECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agady. CTpoUTh MAaTeMaTHYECKYH) MOJENb B MPaKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp TOHATHSIMM CHUHYyCa, KOCHMHYca M TaHI€HCAa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSAMU [JJISl PEIICHUS
NpPaKTUYECKUX 3a]1ay.

Boruucnsars (pa3nuyHbIMU CIOCO0aMM) TUIOMIAAL TPEYTOJNIbHUKA U TUIOMIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMHM BIHCAHHOTO M UEHTPAJIbHOTO YIJIA, MCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIIax MEXAY XOpAaMu (CEKyUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

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

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JIsl 3314 peaibHOU KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy o0ydenus B 9 KkJjacce O0OydJarOMIMKCSA TOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIHUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYJISATOPA) IITUHBI
U YTJIBI JTsI HeTAOJUYHBIX 3HAYCHUH.

[Tonmp3oBaThCs (popMyaMu MPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JIJII HAXOXKICHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUICCKUMHM
BEJIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTrONbHUKA («pEUICHUE TPEYTOJbHUKOBY), MPUMEHATH WX TIPH
pEIICHIH TeOMETPHUSCKHX 3a]1a4.

Brnagets moHsATHMSAMU — TpeoOpa3oBaHUS ~— TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MMPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISTH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHsATh CcBOWCTBA TOMOOMS B TMPAKTHYECKUX 3amadax. YMETb NPUBOJIUTH
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, TPUMEHATh HMX B PEHICHUU TCOMETPUYCCKUX W (PU3NYSCKHUX 3aJ]1ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS JIJTHH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJAWHAT Ha TIUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1ad.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPYKHOCTH,
JUIMHBI JTyTH OKPY>KHOCTH W paJdaHHOW MEphI YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbBIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHHM (HUTyp, TPHUMEHSTH JBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[IpuMeHATh TONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMAaTHYCCKUE
MOJIEIH IS 33129 PETbHOM KM3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJIC
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
IIpocreitmue reomerpuueckue GUrypsl U
1 I/I)I() cBoiicTBa. M3me epHI/Ie reOMj")r H}ilicxnx 14 bubmorexa HOK
’ p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1 1
PEYTOTLRIEH https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpAMbIE, CYMMa yIJI0B 14 1 1 bubnuoreka [IOK
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpyT. ['eoMeTprueckue bubnuoreka [IOK
4 14 1 1
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hosropenne, obobumenne sHannii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 3



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

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHAKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLIMOHAIBHBIX OTPE3KaX, ITOJ00HEIE 15 1 bubmmorera [OK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'IHI)HI/IKOB u JI\I/IHOFO OJ'?ITHHBIX ¢ur 14 1 1 Bubmmorexa [IOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. bubnuoreka [JOK
5 13 1 1
KacarensHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
. bubmuoreka [JOK
6 Tostopenne, 0dodmenHe sranmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 2



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

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 1 bubnnorexa [JOK
CHUHYCOB. Penienue TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmomobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 of HOCTH U TIJIO y; b Kpyra 8 8 1 Bubnmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JlBIKCHIS IUIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 2



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KJIIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111ero 00pa3oBaHusi
pe3yJbTara
6 I'eomerpus
PacriosHaBate HM3y4YeHHBIEC TeOMETpHUYECKUE (UTYPBI, OMPEICIIATh HX
B3alMHOE€ PpACIOJIOKEHHE, H300pakaTh TeoMEeTpudeckhe QUrypsl,
6.1 BBITIOJTHATh YEPTEXKH TI0 YCIOBUIO 3aJa4yd. V3MepsATh JHHEHHBIC U
YTJIOBBIE BEIMUWHBI. PermaTh 3a1auu Ha BHIYMCIECHUE JIJTHH OTPE3KOB U
BEJIMYUH yTIJIOB
Henarb rpyOyro OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIIMYMH MPEAMETOB B
6.2 peaqpbHON OKHU3HH, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paznmuars
pa3Mepbl ITUX 0OBEKTOB IO MOPSAIKY BETHIHHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 33]1a4am
[Tonp30BaThbcs MpU3HAKAMKM PABEHCTBA TPEYTOJbLHUKOB, MCIIOJIb30BATh
6.4 MIPU3HAKU U CBOWCTBA PaBHOOCIPEHHBIX TPEYTOJBHUKOB MPU PEIICHUN
3a7a4
. [IpoBomuTh  JOTHMYECKHE  pAacCy)KIEHHS C  HCIOJb30BaHUEM
' TEOMETPHUCCKHX TEOPEM
[Tonp3oBatbCs MPU3HAKAMU paBeHCTBA PSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEIMAHBI, MPOBEAEHHONW K THUIMOTEHY3e
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIIEHUU T€OMETPUIECKUX 3312
Onpenensats napamiedbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MOMOII[BI0 PABEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOM 10 TOYEK
IpYrou npsiMou
6.8 Pemats 3a1aumn Ha KiieT4aToit Oymare
6.9 [IpoBOIUTE BBHIYMCIEHUS ¥ HAXOIUTh YHUCIOBbIE W OYKBEHHBIE




3HAQ4YECHMUS YIJIOB B TIEOMETPUYECKMX 3aJad4aX C MCIOJIb30BAHUEM
CyMMBI YIJIOB TPEYrOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NpPU TIEPECEUCHHM JBYX MapaJICIbHBIX MPSIMbIX

ceKymeﬁ. Pemats IMPAKTUYCCKUC 3a]a41 HAa HAXOXKACHHUEC YIJIOB

BHaI[eTB IIOHATHEM reoMETpUICCKOIro MECTa TOYCK. YmeTs

6.10 OTpeNeNiaTh OWUCCEKTPUCY yIila W CEepeAWHHBIA TEPHEeHIUKYISIp K
OTpE3Ky KaKk FeOMETPUIECKHAE MECTa TOUEK
@opMynTupOBaTh OIpPENENICHUs] OKPYXHOCTH M Kpyra, XOpAsl U
6.11 JIMaMeTpa OKPYKHOCTH, TIOJb30BaThCSl MX CBOMCTBAaMH. YMETh
NPUMEHSTH 9TH CBOMCTBA MPH PEIICHUH 33129
BnaneTp MOHATHEM ONMCAaHHON OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH,
yMeTh HaxoauTh e€ meHTp. llonp3oBarhcsi (akramMud O TOM, YTO
6.12 OMCCEKTPUCHI YIIIOB TPEYTrOJIbHHUKA MIEPECEKAIOTCS] B OJIHOM TOUKE, U O
TOM, YTO CEpEeIUHHBIC MEPIEHIUKYISIPbI K CTOPOHAM TPEYTOJIbHHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
Brnagerp mnoHSATHEM KacaTenbHOM K OKPYKHOCTH, TOJIb30BaThCs
6.13 TEOPEMOW O TEPHNEeHIUKYSIPHOCTH KacaTelIhbHOM U pajauyca,
MPOBEAEHHOIO K TOUKE KacaHUs
6.14 [Tosnb30BaThcs MPOCTEHIIMMU TE€OMETPUYECKUMH HEpPaBEHCTBaMH,
' MOHUMATh UX NMPAKTUYECKHI CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TI'€OMETPHUYECKHE IOCTPOCHUS C MOMOIIbIO
' HUPKYJIS U JIMHEHKH
8 KJIACC
Kon N
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoOBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJbTaTa
6 I'eomerpus
61 PacriozHaBaTh OCHOBHBIE BHBI UYETBIPEXYTOJBHHUKOB, UX JIEMEHTHI,
' M0JIb30BaThCS UX CBOMCTBAMU MPHU PEIICHUH T€OMETPHUECKUX 33134
6.0 [IpumeHsATH CBOWCTBA TOYKHM TMEPECEUEHUS] MEAUaH TPEeYroJbHHKA
' (meHTpa Macc) B pelieHu  3a1a4
6.3 Brnagery moHsTHEM CpeaHEW JIMHMM TPEYroJlbHUKAa H TpaleluH,




IIPUMEHATh HX CBOWCTBA IPU PEIICHUM TI'E€OMETPUYECKHX 3a]ad.
[Tonp3oBarbcs Teopemoit Paneca U TEOPEMOU O NMPONOPLUOHATIBLHBIX

OTPE3Kax, MPUMCHATH UX JJIS pCIICHUA NPAKTUICCKUX 3a1aYd

6.4

[IpumensaTe npus3Haku NOA00US  TPEYTOJIbHUKOB B pEIICHUU

TCOMECTPHUUCCKUX 3ada1d

6.5

[Tonb3oBaTbes Teopemoit [lndaropa mis pemieHus reoMEeTPUIECKUX U
MMPAKTUYICCKUX 3aJa4. CTpOI/ITI) MaTeMaTUYCCKYIO MOACIIb B
MPAKTUYICCKUX 3aJadax, CaMOCTOATCIbHO ACJIAaTbhb qepTéx( U HaXOJUTh

COOTBETCTBYIOIIHEC NJIMHBI

6.6

Biamete noHATHMSMM CHHYCAa, KOCHMHYCAa M TaHIEHCAa OCTpPOrO yrja
IPSIMOYI'OJIBHOTO TPEYroJibHUKA. Il0JIb30BaThCA 3THUMHM TNOHATHIMU

JJId pEIICHUA IMPAKTUICCKUX 3aJa4

6.7

Beraucnsate (pa3nudHBIMUA  CIIOCOOAMHM) TIIOMIAAh TPEYTOJbHUKA |
IUIOU[AAM  MHOTOYTOJBHBIX Guryp (moJsib3ysich, TJe HE00X0AUMO,
KalbKyIATOpoM). [IpUMeHsTh MoiydeHHbIE YMEHUS B IPAKTHUECKUX

3aJayax

6.8

Bnagets MoHATUSMU BOIMCAHHOTO U IIEHTPAIIBHOTO YyIJla, UCIIOJIB30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriiaX MeXAy XopAaMu (CEeKyIHMHU) U
yrie MeXIy KacaTelbHOW M XOPIOH NMpH pelIeHUH FeOMETPHUUECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUCM OIIMCAHHOI'O ‘ICTBIpéXYFOJ'IBHI/IKa, IIPpUMCHATH

CBOMCTBA ONMCAHHOTO qupréXYFOJII)HI/IKa IIpyu pCIICHUH 3aaa4

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HAHWA Ha  IPAKTUKE —  CTPOUTH
MAaTEMATHYCCKUC MOJCIN MJI1 3aaad peaanofI JKU3HHU U IIPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIYUCIICHUA C I[PUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (TIOJIB3YSICh, T HEOOXOAUMO, KAIBKYISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMoOro
pe3yJjabTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

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




IOMOUIBIO PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOJIBHOTO TpPEYroJibHUKa
(«pemreHue  MPSAMOYTOJBHBIX — TPEYroJabHUKOB»). Haxomuts (¢

MOMOIIBIO KaJTbKYISTOPA) JITUHBI U YTIIbI ISl HETAOIMYHBIX 3HAYCHHIA

6.2

[Tonwp3oBarbcs bopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp3oBarh TEOpPEMBI CHHYCOB M KOCHUHYCOB JUIsl HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH I'COMCTPHUICCKUX 3a/1av

6.4

Bnagers mnoHsTHsIMM TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
aneMeHTOB MoJ00HBIX (uryp. Ilombp3oBaTbest CBOWCTBaMH 000U
MPOU3BOJBHBIX (UTYpP, YMETh BBIYHUCIATH JJIMHBI U HAXOJUTh YIIIBI Y
noao0HbIX ¢uryp. [IpuMeHsITH CBOWCTBA MOJAOOMS B MPAKTHYCCKUX
3ajayax. YMeTh NOPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B

OKpYIKaIoIIeM MUpe

6.5

[Tomp30BaThesi TeopeMamMH O TPOU3BEICHHHA OTPE3KOB XOpA, O

IIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOMI

6.6

ITons30BaThCA BCKTOpaMH, IIOHHMAaTb HX FCOMeTpI/ILIeCKI/Iﬁ n
(1)I/I?>I/I"IeCKI/II71 CMBICJI, TPUMEHATE HMX B PCHICHHUU TI'COMETPHUUYCCKUX U
(1)I/I?>I/ILIGCKI/IX 3aJa4. HpI/IMeHHTB CKaJIApHOC ITPOM3BCIACHUEC BCKTOPOB

AJI1 HAaXOXACHWA IJIWH U YIJIOB

6.7

ITonw30BaTbcst METOJOM KOOpAUHAT Ha IMIIIOCKOCTHU, IPUMCHATL €0 B

PEIICHUHU I'COMCTPUUCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Bnagets IIOHATHAMUA IIpaBUJIBHOI'O MHOI'OYT'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U paﬂHaHHOﬁ MCPBI yI'JIa,
YMCTH BbBIYUCIATH ILJIOMIAAb Kpyra #©u Cro JacTei. HpI/IMeHHTB

IMMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3a/ladax

6.9

HaxoauThs ocu WM HEHTPBI CUMMETPUH (QUTYp, TPUMEHSATh ABHKEHHS

IIJIOCKOCTH B HpOCTCfII.HHX crydyasax

6.10

HpI/IMCHSITL NOJIYYCHHBIC  3HAHHA Ha  IIPAKTUKE —  CTPOUTH
MATEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaHBHOﬁ JKU3HU U TMMPOBOOUTDH

COOTBCTCTBYIOIIUEC  BBIYUCIICHUA C TMNPUMCHCHUCM HO)IO6I/I$I n




TPUTOHOMETPUYECKUX

KaJbKYJIATOPOM)

byHKIUH

(noB3yschk,

rac

HEOOXO0IUMO,




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphble nonsitus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. YroJ. Buabl
6.1 yrioB. BeprukaneHele M cMexHblEe yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U NePIeHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunble  (urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpPHUH.
' [IpuMepsl CUMMETPHH B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHSI C IOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHHK.
' BricoTa, meaunana, OuccekTpuca, Ux CBOMCTBA
6.4 PaBHOOepeHHBIT W pPaBHOCTOPOHHMM  TpeyrojbHHMKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA ¥ TIPU3HAKK PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
66 CBoiicTBa U MpPU3HAKU NapaUIeNIbHBIX NpsAMbIX. CyMMa yIiloB TPEyroJabHUKA.
' Bremnue yriibl TpeyrojibHUKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MeEIUaHbl MPAMOYTOJBHOTO
6.7 TPEYroJibHUKA, MPOBEIEHHONM K runoteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOoJIbHUKOB. 1IpsIMOYTONIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OonblmieM yrie u Oonblieil  cTopoHE
TpeyroyabHUKa. [lepneHauKysp u HaKJIOHHas
6.9 I'eomerpuueckoe mecto Touek. buccekTpuca yriia M CEpeIMHHBIN
' NEePHEHANKYIISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK
OKpy)XHOCTb U Kpyr, XOopJa M JuaMeTp, HuX cBoiictBa. B3aumuoe
6.10 pacrnoyiokeHue OKpykHocth u npsmoil. KacarenbHas u cekymas K
OKPY>KHOCTHU
6.11 OKpyXHOCTb, BINHMCAHHas B yroj. BrnucaHHas M ONucaHHas OKPYKHOCTHU

TPEYrOJbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpust

6.1 UYerpipéxyrosbHuku. [lapamnenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsmoyronsHUK, poMO, KBajipaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpamnenus, paBHOOOKas Tparnenus, e€ cBoOMCTBa U npu3Haku. [IpsMoyroiabHas
' Tpaneuus

6.4 Meron yaBoenuss Menuansl. LlenTpanbHas cummerpusa. Teopema Paneca u
' TEeopeMa O MPOMOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOd(pduiueHt nonodus. Ilpusnakum mnomoous
' TpeyrojabHUKOB. [IpruMenenune nogo0us npu peneHnH NpakTUIeCKUX 3aau
6.7 @opmynbpl A8 IUIOLWIAAM  TPEYroJibHUKA, IlapajuiejorpaMma, pomba Hu
' Tpanenuu

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

6.9 Beruncnenue mionianei TpeyrojabHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIJIa NPSMOYIOJIBHOTO TPEYroJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO.  [pHUrOHOMETpHUYECKUE
¢byukun yrinos B 30°, 45° u 60°

6.12 BnycanHbIE M LEHTpanbHbBIE YIUIBI, YroJl MEXAy KacaTelbHONM U XOpAoi.
. VYTIbl MEXIY XOpIaMU U CEKYLITUMU

6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKI

6.14 B3aumHOoe pacnonoxeHue IByX OKpyXHocTed. KacaHume OKpyXHOCTEH.

OOm1me kacaTenbHbIE K JBYM OKPYKHOCTSIM

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHUS
Pemenue TpeyronpHUKOB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. PericHue
6.2 MPAKTHYECKUX 33J1a4 C HCIIOJIB30BAHUEM TEOPEMBl KOCHHYCOB W TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanwme mopoowms. [Tog00Me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema o mpou3BEACHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHHH OTPE3KOB
' CEeKYIIUX, TEOpPEeMa O KBaJpaTe KacaTeIbHON
Bexkrop, umHa  (MOJIYJIB) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MIPOTHUBOTIONIOKHO  HANpPABIICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEPAIlNN HAJl BEKTOpaMH. PasiiokeHne BEKTopa 1o JABYM
HEKOJUTMHEAPHBIM BEKTOPaM
6.5 Koopnunats! BekTopa. CkansipHOe NpOU3BEICHHE BEKTOPOB, NPUMEHEHUE s
' HaX0XJICHUS JUIUH U YTIIOB
JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTU. YpPaBHEHUA MPSAMOU U OKPYXKHOCTH B
6.7 KOOpJIMHATaX, IMepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIuHAT U €ro
pUMEHEHUE
6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCcTHU. ['pajtycHast u paguaHHasi Mepa yria, BBIYUCICHHUE UTUH JyT
' OKpPY)KHOCTEH
6.10 [Tnomans kpyra, cekTopa, cerMeHTa
611 JIBuKEHHUS TUIOCKOCTH W BHYTPEHHUE CHUMMETpHH (uryp (dneMeHTapHbIe

npenctasienus). [lapamnensusiii nepenoc. [ToBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATHUAMM:
rpad, cBsi3HBIA Tpad, NepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; YMEHHE HCII0JIb30BaTh IpapUuecKoe MpeACTaBICHUE MHOXKECTB
JUISl OTIMCAHUSI PEAIBHBIX IIPOLIECCOB U SIBJIECHUM, NP PEUICHUU 3a]1a4

U3 IpYTUX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OMpEAeNieHne, akCuoMa, TeopeMa,
JOKa3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, NPUBOIUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHWA U OTPpULAHUSA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypaJlbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHCia, OOBIKHOBEHHas Ipo0b U
JecsiTUYHasi IpoOb, CTAaHAAPTHBIA BUJ YHCIA, PALMOHAIBHOE YHCIIO,
UpPpPALMOHATIHOE YHUCJO, apu(METHUYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHE BBINIOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TMPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISITh 4YHCIA; YMEHHUE [IeNaTh NPUKUAKY U OLEHKY

pe3yibTara BBIUMCIICHUM

YMeHue onepupoBaTh NOHATHAMM: CTEIEHb C LENBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbI KOpPEHb, MHOTOWIEH, ajredpanydeckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHU
Oosbllle €JUHUIBI; YMEHHE BBINOJHATH pacy€érel Mo (opmynam,
npeoOpa3oBaHusl LENBIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMM, PA3JI0KEHHE MHOTOYJIEHA HAa MHOXUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJapaTa CYMMBI U pa3HOCTHU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBbIE W KBaJpaTHbIC YPaBHEHHS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPaBHECHMM, JINHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3aa4 U3 JPYIUX IIPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IJIOCKOCTh JUISI M300pakKeHUs pEeIIeHUui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHUA, TpaduK QYHKINUU, HYIH
byHKINY, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MPOMEKYTKH
BO3pacTaHMs, YOBIBaHUS, HauOOJbIIee W HaWMEHBIIEe 3HAYCHUS
GyHKINY; yMeHHue OTIEPHPOBATH TIOHSITHSIMH: npsiMast
MPONOPIIMOHAILHOCTD, JIMHEWHAsT (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapaboia, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINHA, HCTIOIB30BaTh TPA(QUKH I OTIPEACIICHHS
CBOMWCTB TPOIIECCOB M 3aBUCHMOCTEH, IS peIIeHHs 3aJad U3 APYTuX
y4eOHBIX TIPEIMETOB W peaJbHOM JKW3HH; YMEHHE BBIPAXaTh

dbopMynamMu 3aBUCUMOCTH MEXIY BEIUYUHAMU

Ymenue OIIepUpPOBATH MOHSTUSIMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U TeoMeTpuyeckas  MPOrPecCuu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEIOBATEILHOCTEH, (POPMYJIbl CYyMMBI U
oOlIero ujieHa Ipu pelIeHUd 3a/ady, B TOM YHCIE 3ajad U3 APYrux

y‘le6HBIX IpeaMETOB U peaﬂbHOﬁ JKHN3HHU

YMeHue peulaTh 3aJa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
INIOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIpaBJICHUSA JINYHBIMHA U
CEMEHHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTAaBJIATH BBIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/1a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaBI[OHOI[O6HOCTL

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTrOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHWI TPEYroJbHUKH, MPSAMOYIOJbHBIA TPEYTrOJbHUK,

MEauaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTrOJIbHUKA, I'ICTBIpéX}/TOJ'II:HI/IK,




napajjienorpaMM, pomMO, TNPSAMOYIOJBHHK, KBaJApar, Tparenus;
OKPY>KHOCTb, KpYI, KacaTejabHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamu; ymMeHue pematb 3a/add, B TOM YHCJIE U3 MOBCETHEBHOM
KU3HU, Ha HAXO0XKJIEHUE TeOMETPUYECKUX BEIMYUH C IPUMEHEHUEM

U3yYCHHBIX CBOMCTB QUTYp U (PaKTOB

10

YMeHue omnepupoBaTh TOHSATHSMH: PaBEHCTBO (QUTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMapaUIeIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
VIOl MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKIOHHAs, MPOCKIH,
nogoOue Guryp, nogo00HbIE TPEYTOJbHUKH, CHMMETPHS OTHOCUTEIHHO
TOYKMA U TIPSIMOM; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nogoOue Guryp, napaieIbHOCTh M MEPHEHANKYISIPHOCTh MPSIMBIX B

OKpY>KaroIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuuHA yrjla, CHHyC W KOCHUHYC yIJla TPEYroJjbHHKA), IJIOLIa/Ib;
YMEHHE OLIEHUBATh Pa3MeEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MUpE; YMEHHE MPUMEHATh (OpPMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO Tapajulefienue/1a; YMEHHE NPUMEHSATh IpPU3HAKU
paBEHCTBA TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopeMy Iludaropa, TpuUroHoMeTpuyeckre COOTHOUICHHS  AJd

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIJIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
UHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY MU

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMMU IpAMOYTOJIbHAasA CHUCTCMAa
KOOpJAUHAT; KOOPpAHWHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHUE HCIOJIB30BATb BCKTOPbBI W KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpPCHICHHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘{e6HLIX

MMpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMMmel, Ta6J'II/II_H:I, CpeaHcee apI/I(I)MCTI/I‘{CCKOC, MEauaHa,
HanOOJIbIIIee U HaMMEHBIIIEE S3HA4YCHUA, pa3dMax YHCIIOBOTO Ha6opa;

YMCHHC MU3BJICKATBh, HHTCPIIPETUPOBATDH )51 HpeO6p330BLIBaTL




UHPOpPMALIMIO, TPEACTaBICHHYI0 B Ta0MuIaXx W Ha JUarpaMmmax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBJICHUH; yMEHME pacro3HaBaTh U3MEHYMBBIE BEJIMYMHBI B

OKpY’KalollleM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (PJIEMEHTApHBbI HCXOJ)
CIIy4alilHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pEellaTh
3a/ladyd METOJOM OpraHM30BaHHOTO Iepedopa M C HCIOJIb30BAHUEM
IpaBWia YMHOXKEHHUS; YMEHHE OIICHHBAThb BEPOATHOCTU pPEaTbHBIX
COOBITHI M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITHI B OKpYXKalIlleM MHpPEe U B IKU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX
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YMeHne BbIOMpaTh TOAXOMANANA W3YYCHHBIM METOJ JJIs PEIICHHS
3a/layd, TPHUBOJUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, OIMCHIBATh OTICIBbHBIC BBINAIOIMIUECS  PE3YyJIbTaThI,
MOJIYYCHHBIC B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAyKd, MPUBOIHUTH
pUMEPbl MATEMAaTUYECKUX OTKPBITUH M UX aBTOPOB B OTEYCCTBEHHOM

U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

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

13 Panmonaneupie  uuciaa. ApudMeTHyecKHe ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JelictButenpHple uncna. ApudmeTudeckue omepanud ¢ JIeWCTBUTEIBHBIMU
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3ynbTaTa BRIYUCICHUN
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenens ¢ uenbiM mnokasareneM. CTemnmeHb C palMOHAJIbHBIM IOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOPEHb HaTypaJbHOU CTEIICHH. JevictBus c
. apuMeTHYeCKUMU KOPHSIMH HAaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Hensle u apoOHO-panmoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHUI

39 Lensle u ApoOHO-palmoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEH

4.2 Apudmernueckas U reoMmeTpudeckas mporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

1. Marematuka. ['eomerpust : 7—9-¢ kiacchl : 6a30BbIi YPOBEHb :
yueOnuk / JI. C. Atanacsina, B. ®@. byry3osa, C. b., Kagomuesa u ap./ — 16-¢
u3n., crep. — Mocksa : [Ipocsemenne, 2025. — 416 c.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. l'eometpus : 7—9-e kaccel : 0a30BbIN YPOBEHD : METOAMYECKOE ITOCOOUE K
npeaMeTHol tuHun yueOHukoB no reomerpuu JI. C. Aranacsna, B. @.
byry3osa, C. b., Kagomrniesa u np./ — 2-e usn., crep. — Mockaa :
IIpocsemenue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. Poccuiickas snekTponHas mkosa. https://resh.edu.ru/
2. «Yun.py» — https://uchi.ru/

3. «Supekc. Yueouuk» https://education.yandex.ru/home/
4. «SAKnaccy . https://www.yaklass.ru/



