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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX PAa3JeiOB IIKOJBbHOWM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE PpACHOJIOKEHUE, ONUPAETCAd Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHHUIO. LIEeHHOCTh M3ydeHHs F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
WCTUHHBIC YTBEPXKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, NPOBOAUTH
paccyKIeHusi «OT TPOTHBHOIO», OTIAMYaTh CBOMCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUH KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydalomuiicss JODKEH Hay4YUThCs
OTPEJICIUTh T€OMETPUUYECKYI0 (UTYpPY, ONHUCATH CIOBAMH JAHHBIM 4YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHASA JIMHUS B U3YyYCHUU T€OMETPUH.
[Ipu pemeHuun 3amay MPAKTUUYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CHUTyalluid, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pPE3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATh MCIOJIB30BATh OIMpPEICIICHUs TEOMETPUUECKUX PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOOTHOIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBoOMcCTBay, «M3mepeHwue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBruxkeHus miockoctn», «IIpeodpazoBanus mogo0us».

Ha uzyuenue yyebHoro xypca «['eomerpusi» orBoautcs 204 gaca: B 7 kmacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
Kj1acce — 68 yacoB (2 4yaca B HEEIIO).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonsatus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BeprukanbHble U CMEXHbIe yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOoyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETpPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBK LUPKYJS U JIMHEHMKHA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN W pPaBHOCTOPOHHUW  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIBHUKOB.

CBoiicTBa M MPU3HAKK NapaJIeabHbIX NpsAMbIX. CyMMa yriloB TpEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJbHUKA,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpAMOYTOJIBHBIN TPEYroabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoOMETpUH: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrijie M OoJbIIed CTOPOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yriia ©  CEepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

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

8 KUIACC

Yerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIy4yad MapajuiesiorpaMMoB (IMPSIMOYTOJBHUK, pOMO, KBajpaT), UX MPU3HAKU U
cBoictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenust meauansl. LleHTpanbHas cumMmetpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KAX.

CpenHue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.



[TogoOue TpeyronbHUkoB, kKodhduuuent mogodus. Ilpusnaku nomodus
TPEyroibHUKOB. [IpuMeHeHne no1o0us npy perieHur MpakTUUYeCKUX 3a1ad.

CaoiicTBa miomanet reomerpuueckux ¢uryp. dopmynsl s 1UIOMIAIA
TpPEeYrojibHUKa, MNapajuiesorpaMma, pomoba u Tpaneuud. OTHOLIEHHE IUIOUIaaeu
MoJ00HBIX GUryp.

Bpruuciienue mmomianen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

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

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria IPsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYeCKre (QYHKIUU
yraoB B 30, 45 u 60°.

Brniucannble M UEHTpAIbHBIE YTJIbI, YroJl MEXKIY KacaTeJIbHOM M XOPHOM.
Yrael  MeXay ~XoplamMM M CeKyIIUMHU. BrnucaHHble W OINKCAHHBIC
YeTBHIPEXYTOJIbHUKU. B3amMHOEe pacnosio)KeHHe HABYX OKpyxkHocTer. Kacanue
oKpykHOCcTer. OOIIMe KacaTelbHbIE K JIBYyM OKPY>KHOCTSIM.

9 KUIIACC

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

Pemiennie TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Peuienre mnpakTUYEeCKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
MPOTHBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPHI, KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJ BeKTopaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOoJUTMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKansipHOE MpOU3BEIACHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOoBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECCUCHUE OKPYKHOCTEH U MPSIMbIX. MEeTO KOOPJMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOrOYroiabHWKH. JlnuMHa  OKpy:XHOCTHU. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TUIOCKOCTH U BHYTPEHHUE CUMMETpUH Quryp (dJieMeHTapHbIe
npeactasienus). [lapannensueiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA IIPOI'PAMMbBI
YYEBHOI'O KYPCA «(T'EOMETPUS)» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMmbl  y4eOHOro Kypca
«I"eomeTpus» XapaKTepPU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJay, PEUICHWH, pacCyXICHU, YMEHHIO BHIEThH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTHMYECKOW HayKu Kak cdepbl UeIoBEeUYeCcKOil
NEATEIIBHOCTH, JTAIlOB €€ Pa3BUTHsS M 3HAYMMOCTH I Pa3BUTUSA LIMBUIM3ALUMU,
OBJIQICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTU4ECKOM KYyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPoOieM U MyTel UX peleHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIIOJAEH, MpuoOperaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JC(QUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUS W JAEeUCTBHs, (DOpMYyIUpOBaTh M OICHWUBATH PUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:

e BEISIBIISAITh M XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKKM MAaTeMAaTHYECKHX
OOBEKTOB, TOHSATUN, OTHONIICHUNW MEXIy MOHATUSIMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTAaHABIMBATH  CYMIECTBEHHBIH  IMPU3HAK
KIaccu(UKaIuu, OCHOBAaHUS UIA OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIIpUHUMATh,  (QopMymupoBaTh W  NPeoOpa3OBBIBATH  CYXKICHUS:
yYTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE W OOIMIHeE,
YCIIOBHEIE;



e BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUYUS
B (haKkTax, JaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUSX, NIPEJIararb KpUTepuu
IUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYNH;

e IENIATh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JE€IAYKTUBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e pa30upaTh /10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKACHHH (MpsSMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECTOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BHIOMPATh CHOCOO pelieHus y4dyeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMpAaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBare/ibCcKkue 1eiCTBHSA:

e HCMOJIb30BaTh BONPOCHl KaK MCCIEAO0BATENbCKUM HWHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodseMy,
CaMOCTOSATETIbHO ~YCTAaHABIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3UIUIO, MHEHUE;

e IPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOEHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;

e CAMOCTOSITENIbHO (HOPMYIUPOBATh OOOOIIEHHS U BBIBOABI O pPE3yJbTaTaM
NPOBEIEHHOTO HAOIIO/IEHUs, HMCCIEIOBaHUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IPOTHO3UPOBATh BO3MOXKHOE pPA3BUTHE IMPOILECCa, a TaKXKE BbIIBUTATh
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBISIBIISAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HWH(MOpMAIUM, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BEIOUpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (JOPM HPEICTABICHUS;

e BEIOMpPATh (OpMYy TpEACTaBICHUS WHPOPMAMA W WIUTIOCTPUPOBATH
perraemMbie 3aJaydl  CXeMaMH, JIuarpaMMamH, WHOW Tpadukod U UuxX
KOMOMWHAIIHSIMU;

e OLICHMBATh HAAEKHOCTh HMH(POPMALMU [0 KPUTEPUAM, MPEAJIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS:

e BOCIIPUHUMATh U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHIMU U

LEeISIMU OOILEHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3pEHHUS B



YCTHBIX M TNUCBMEHHBIX TEKCTaX, JaBaTb MOSICHEHUS MO XOAY peUIeHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

e B X0JI¢ 00CYX/I€HHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOH TEMBI,
npoO0JeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UJEH, HALIEJICHHbIE HA MOUCK
pElIeHMs, COIMOCTaBIATh CBOM CYXACHUS C CYXKICHUSIMU JPYrHX
YYaCTHUKOB JMaJiora, OOHAPY)KMUBAaTh PA3NIMYME U CXOJCTBO NO3UIUH, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

e IPEACTABIISATh PE3YNbTATH PELICHUS 3aJaud, YKCIIEPUMEHTA, UCCIEAOBaHMS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUICHUS ¢ YUETOM 3a/1a4
pe3eHTAlMi U 0COOEHHOCTEN ayAUTOPHH;

e IOHUMATh U MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYAIbHOU
paboThl MPU pPelIeHnH Y4eOHbIX MATEMATUUECKHUX 3a/1a4;

e IPUHUMATh 1€JIb COBMECTHOHN [ESTEeNbHOCTH, MJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBaTHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOIEH;

e YYaCTBOBATh B IPYIIOBBLIX popMax paboThl (00CYKaeHUSI, 0OMEH MHEHUSIMH,
MO3rOBbIE IITYPMBI W JPYTHE), BBIMOIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATH CBOU AEHCTBUSI C IPYITMMH UI€HAMHU KOMaH/bl, OLICHUBATh
KayecTBO CBOErO0 BKJIaJa B OOMMH HOPOAYKT MO  KPUTEPUSM,
c(OpMYyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBHSL.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe 1eliCTBUSA

Camoopranusanus:

e CAMOCTOATENIBHO COCTAaBISATh IUIAH, AJITOPUTM pELICHHsS 3aJayu (WJIh €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI Ipoliecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

e IPEABUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HHKHYTH IIPU PELICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTU MOCTABICHHOM LIENHU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HAXOJUTh OMNOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYPBI, ONPEeAeisITh HX
B3aMMHOE€ pPAaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKUE (UTYphl, BBIIOJIHATD
YEpTEXKU M0 YCJIOBUIO 3adaud. M3MepsTh NHMHEHHBIE W YIJIOBBIE BEIMYMUHBI.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pazMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouts 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIb30BaTh
PU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA NPSMOYTOJIBHBIX TPEYTrOJIbLHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbLHOTO
TPEYroJbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieIbHOCTD NMPSMBIX C IOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MTOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemath 3aaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCJIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJ0B B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYI'OJIBHHKOB, CBOICTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEYEHNN JABYX IMapajuleNIbHbIX NPsIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJACHUE YTJIOB.

Bianetp mNOHSATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEACISITh
OMCCEeKTPHCY yIila U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK TeOMETPHIECKHUE
MECTa TOYEK.

@opmMynUPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pelIeHnN 3a1a4.

BianeTs moHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (QakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA NIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVWHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

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



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
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]1a4.

[IpuMeHsThL CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LEHTpa
Macc) B pelieHuH 3ajad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, IPUMEHSTh
UX CBOWMCTBAa MpU pPEIICHUU TEOMETpUYECKUX 3ajaad. [lonbp3oBaThcsi Teopemoit
daneca ¥ TEOPEMOI 0 IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHATH UX JIJIS PEIICHUS
IPaKTUYECKUX 3aj1a4.

[IpuMeHsTh IpU3HAKKU TTOAOOUSI TPEYTOJTLHUKOB B PEIICHUH F€OMETPUICCKUX
3a/ay.

[Tons3zoBathest TeopeMoit Iludaropa miis pemieHUss TEeOMETPUYECKUX U
npakThuueckux 3agad. CTpoOUTh MAaTeMaTHYECKYH) MOJEb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp TOHATUSIMH CUHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ATUMU MOHATUSAMM JJISl PEIICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CTIOCOOAMH) TUIOLIAAb TPEYTroJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Ionb3ysich, TA€ HEOOXOAUMO, KaIbKYyJISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnanerp NOHATHSMHM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAaMu (CEeKYLUIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPAO0H IPU PEIICHUU FT€OMETPUUECKHUX 3aa4.

Brnanerp MOHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJENH JUIs 3aa4 PeaIbHOU KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MNPUMEHEHUEM MOJ00Us W TPUTOHOMETPUHU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koniy oOydenus B 9 kiacce 0OydarOUUMCS TMOJYYUT CIEAYIOIINUE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIUA OCTPHIX YIJIOB, HAXOAUTh C WUX
MIOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJbHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) TTUHbI
Y yTJIbI 1J19 HETaOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThecss popMyIaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJECTBOM JIJISI HAXOXJEHHUS COOTHOIIECHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonw3oBaTh T€OpeMbl CHHYCOB U KOCUHYCOB JJIsl HAXOXKJACHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTroJibHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh HUX NpHU
pelIeHNH TeOMETPUYECKUX 3a/1au.

Brnanerp moHsATHAMH — TIpeoOpa3oBaHUs  MOA0OMs, COOTBETCTBEHHBIX
AJI€MEHTOB MOo00HBIX (puryp. [Tosb30BaThCsl CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JJIWHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumensTh CcBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajadax. YMETb HPUBOIUTH
IpUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHUMATh UX TEOMETPUUYECKUN W (PU3HUECCKUN
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUYECKUX M (U3UYECKUX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIMH U YTJIOB.

[Tonmp30BaThCs METOJOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MTPAKTHICCKUX 3a/1ad.

Brnanerp MoHATHSMU TPaBUIBHOTO MHOTOYTOJBHHMKA, JJTMHBI OKPY)KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEphI yIJia, YMETh BBIUHUCIATH ILIOMIAIh
Kpyra u ero yacteil. [I[puMeHaTh mojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomuth ocu (MM IEHTPBI) CHUMMETPHH (PUTYp, TPUMEHSATH JBHKCHUS
IJIOCKOCTH B MPOCTEHIITUX CITydasX.

[IpuMeHSTh TIOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJICIH TSI 3a/1a4 peaIbHOW JKM3HU M ITPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHECHHEM IOA0OMS W TPUTOHOMETPUYCCKHX (PYHKIHMHA (MOJB3YSICh, TJC
HEOO0XO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
No 11/11 HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
) MPOrpamMmmbl Beero KonrtpoabHebie | IIpakTHyeckue o0pa3oBaTe/ibHbIE
paﬁOTbI pa6OTI)I pecypcbl
[Ipocreiime reoMmerpuueckue GUrypsl U
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 12 1 1 f;liiﬂ/ljme;a HO/I§f415 )
s://m.edsoo.r e2e
BEJIMYUH p u
2 TpeyronbHUKH 27 2 1 bubmorera [IOK
peyr https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe IPsIMBIE, CyMMa yIJIOB 14 | bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eomeTpruueckue 1 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bub OK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 htI: H/P/IOTC(I;a 1 741562
ps://m.edsoo.ru. e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 2




8 KUIIACC

KonuyecTBo yacos JJIeKTPOHHBIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
) NporpaMMbl Beero Kontposbupie | Tlpakruveckue 00pa3oBaTebHbIE
padoThI padoThI pecypenl
1 YeThIpEXYrobHUKU 13 1 1 bubmmorera [JOK
pexyT https://m.edsoo.ru/7f417e18
Teopema ®arneca u Teopema o BuG OK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 16 1 2 htI: H/I;IOTe:;a 1 417018
s://m.edsoo.r e
TPEYroJbHUKA b :
IImomans. Haxoxnenue miomanein
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 12 1 E;I(SH;IOTe:;a HO/I;M” 18
s://m.edsoo.ru. e
[Tnomaau mogoOHBIX HUTyp P
4 Teopema IIudaropa u Havana 7 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 | 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY)KHOCTEH
bub K
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 7 1 htI: H/I;IOTe;(a HO/7 £417e18
PS://Mm.€dsoo0.ru [
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 4




9 KUIIACC

KouaunuyecrBo yacos JIeKTPOHHbIE
Ne /it HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
) NporpaMMbl Beero Kontposbupie | Tlpakruvieckue o0pa3oBaTejbHbIE
padoThbI padoThbI pecypesl
Tpuronomerpus. Teopembl KOCUHYCOB U 17 | bubnuorexa [JOK
CHUHYCOB. Penienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
[IpeoGpa3zoBanue nmogobus. Metpuueckue 6 1 bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2¢
BeKToDLL 1 1 bu6moreka [IOK
P https://m.edsoo.ru/7f41al2¢
bu6mmoreka [IOK
JlekapTOBBI KOOPAMHATHI HA TIIIOCKOCTH 10 1 httos/fmed T41a12
ps://m.edsoo.ru al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA Eu6 1OK
nOIMOTEKA
OKPIGIOCTH M ILIOIMAE KpyTe. 14 ! ! https://m.edsoo.ru/7f41a12c
Brruuciienue momanen " ]
JBMKEeHUS MIOCKOCTH 5 1 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 5 3




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka
yp Beero Konrtpoabubie | IlpakTHyeckue o0pasoBaTeJbHbIC
paﬁOTbI pa6OTI)I pecypcbl
| BBOIHBIN HHCTPYKTAXK MO OXpaHe TPy/ia B | bubnuoreka [JOK
kaOuHeTe MateMatuku. [Ipsimas u oTpe3ok https://m.edsoo.ru/8866b724
) Jya 1 yron 1 bu6moreka [IOK
https://m.edsoo.ru/8866¢cbba
bu6moreka [IOK
3 CpaBHEHHE OTPE3KOB U YIJI0OB 1
https://m.edso0.ru/8866¢5c0
4 N3mepenne oTpe3koB 1 bubmorexa OK
https://m.edsoo.ru/8866c7be
5 Pemenue 3agau no reme «M3mepenue |
OTPE3KOB»
6 N3mepenue yriios 1
7 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1
[TepnienauKyIsIpHBIE TPSIMbIE 1
Pewrenue 3aagau o reme «CMexHbIe U
9 BEpTUKaJIbHBIE YIJIbl. [leprieHiuKynspHbie 1
MPSIMBIE»
bub6mmoreka [JOK
10 Y 600 1
POK TIOBTOPEHHA H 000IIEHHA https://m.edsoo0.ru/8866c3ea
1 KonTtponsHast padota Ne 1 o teme | |
«HauanbHble TEOMETPUYECKHUE CBEACHUS
12 TpeyroybHUKH 1




13

IIepBblii IpU3HAK PABEHCTBA TPEYTOJIBHUKOB

Pemenue 3agau no reme «IlepBbiit mpu3Hak

14 PaBEHCTBA TPEYTOJILHUKOBY
15 MenuaHbl, OUCCEKTPHUCHI 1 BBICOTHI bu6mmoreka [{OK
TPEYroJbHUKA https://m.edsoo.ru/8866ce80
16 PaBHOOGeipenHbIit TpeyronbHUK. CBOMCTBA bubnuorexa [JOK
PaBHOOEPEHHOTO TPEYrOIbHUKA. https://m.edsoo.ru/8866d1fa
17 Pemenue 3agau mo reme «PaBHOOEIpEHHBINM bubnuoreka [JOK
TPEYTOJbHUK https://m.edsoo.ru/8866d34e
13 Pemenne 3agau mo reme «PaBHOOEIpEHHBIM bubmuorexa [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8866e01e
19 Bropoit npusHak paBeHCTBa TPEYrOJIbHUKOB
20 Pemenue 3agau no reme «BTopoil npu3Hak
PaBEHCTBA TPEYTOJIbHUKOBY
21 TpeTuii npu3HaK paBEHCTBA TPEYrOJIbHUKOB bubmorexa OK
https://m.edsoo.ru/8866e88e
2 Pemenue 3agau no reme «Tpetuit mpusHak
PaBEHCTBA TPEYTOJIbHUKOBY
23 OKpYXHOCTh
24 [Ipumepsl 3a71a4 HA TOCTPOCHUE bubmorexa HOK
https://m.edsoo.ru/8866e9ec
25 Pewenue 3agau no reme «TpeyroyibHUKN»
bubnunoreka [JOK
26 YPpoK nosTopennus u 06o0mennus https://m.edsocl)_.[ru/8866d6fa
7 KonTposnpHas padota Ne2 o teme bubnuorexa [IOK
«TpeyronbHuKN» https://m.edsoo.ru/8866d880
28 [TapannenpHble U epeceKarouuecs npsMbie bubmmorexa [TOK

https://m.edso0.ru/8866d880




bubmuoreka [JOK

29 [Ipu3Haky napamieabHOCTH MPSIMBIX
https://m.edsoo.ru/8866e26¢
30 Pemenue 3anau no teme «lIpusnaku
NapajIeIbHOCTH MPSMBIX)»
31 Pemenue 3agau no reme «lIpuznaku bubnuorexa [JOK
NapayIeJIbHOCTH TPAMBIX» https://m.edsoo.ru/8866e3a2
32 AxcroMa napaienbHbIX MPSMBIX
33 CpoiicTBa napayuieIbHbIX MPSMBIX
34 Pemenne 3amau mo reme «CBoMCTBA bubmmoreka [IOK
IapaJuIeIbHBIX IIPIMBIX» https://m.edsoo.ru/8866eb22
35 VYTIIbI ¢ COOTBETCTBEHHO MapalieIbHBIMU
WM MIEpIEHAUKYISIPHBIMU CTOPOHAMU
36 Pemenue 3agau no reme «llapamiensubie bubnuoreka [IOK
NPSIMBIE» https://m.edsoo.ru/8866ecbc
37 Ypox moBTOpEeHUS 1 0000IIEHHUS bubmorexa OK
https://m.edsoo.ru/8866ef64
18 KontponbHas padota Ne3 mo teme
«ITapannenbHble IPSIMBIE)
39 CyMma yrioB TpeyroJjibHuka. Bubl bubnuoreka [JOK
TPEYrOJIbHUKOB https://m.edso0o.ru/8866f086
40 Pewenue 3agau o reme «Cymma yrioB
TPEYroJbHUKA»
A1 Teopema 0 COOTHOIIEHUH MEX1Y CTOPOHAMU
U yIJIaMH TPEYTrOJIbHUKA
42 HepaseHncTBO TpeyronpHuka
Pemenue 3anau no teme «Cymma yrios
43 TpeyronLHHJIja. COOTHOIJ_IeHr;I/I Mex};y bubmorexa LIOK

CTOPOHAMH U yrjlaMu TPCYTOJIbHUKA»

https://m.edso0.ru/886613b0




IIpssMmoyromnbHble TpeyronbHukH. Hexkotopsie

44
CBOMCTBA MPAMOYTOJIbHBIX TPEYTOJIbHUKOB
45 Pemenue 3agau mo reme «Hekotopsie
CBOMCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY
46 [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX bubnuorexa [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8866£630
Pemenue 3agau no reme «lIpuznaku
p bubmmoreka [{OK
47 PaBEHCTBA MPSMOYTOJILHBIX
https://m.edsoo.ru/8866f8ba
TPEYrOJIHLHUKOBY
PaccrosiHme OT TOUKH 10 TIPSIMOIA.
48 Paccrosinne mexay napamienbHbIMA Bubamorexa [IOK
Ay Tap https://m.edsoo.ru/8866faSe
MPSIMBIMU
49 [TocTpoenue TpeyroiabHUKa M0 TPEM
3IIeMEHTaM
50 Pemenue 3agau no reme «IIpsimoyroiabHbie bubmuorexa [JOK
TPEYTOJTbHUKH https://m.edsoo.ru/8866fe6be
51 Pemenue 3agau no reme «IIpsimoyrosiabHbie bubnuoreka [JOK
TPEYTOJILHUKHY https://m.edsoo.ru/88670800
bub OK
52 Ypoxk noBTOpEeHUs U 0000IIECHUS nommoreka L
https://m.edsoo.ru/88670e9a
KounTtponsnas padora Ne 4o teme
53 «COOTHOLIEHUSI MEXKYy CTOPOHAMHU U
yIiaMU TPEYroJabHUKa»
54 CBoiicTBa OMCCEKTPUCHI yIiia
55 CBoiicTBa CEpPEIMHHOTO MEPIEHIUKYIIAPA K bubnunoreka [JOK
OTPE3KY https://m.eds00.ru/8867013e
bub OK
56 CBoiicTBa AMAMETPOB U XOPJ ubmorexa 11

https://m.edsoo.ru/88670508




Pemrenne 3agau mo reme «CBoicTBa

57 1
JTUAMETPOB U XOPI»
53 B3anmHoe pacnonoxeHue OKpyKHOCTH U | bubnuorexa [JOK
npssMoi. KacarenpHas K OKpY>KHOCTH https://m.edsoo.ru/88670a62
59 Pemenue 3agau mo reme «Kacarenbnas x |
OKPYXHOCTH
60 Bnucannast u onucaHHas OKpYKHOCTH | bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/8867103¢e
61 Durypsl, CHMMETPUYHBIE OTHOCUTEIHHO 1
npsimoi. OceBasi CHMMETpHS U €€ CBOMCTBA
62 Ypok noBTOpeHus U 00001IeHNS 1 Bubamorexa [IOK
https://m.edsoo.ru/88671188
63 KontponsHas padota Ne5 «I'eomerpudeckue | bubnuoreka [IOK
MecTa ToueK. CUMMeETpHUYHbIE GUTYPBI» https://m.edsoo.ru/886712d2
[ToBTOpeHue 1 0000IMIEHNE 3HAHMI
. bu6mmoreka [IOK
64 OCHOBHBIX TTOHATUM U METOA0B Kypca 7 1
https://m.edso00.ru/88671462
KJ1acca
[ToBTOpeHUE M 0000IIEHE 3HAHUI
65 OCHOBHBIX TIOHSITUH M METOJIOB Kypca 7 1 bubmmorexa [TOK
HOBIOP https://m.eds00.ru/886715b6
KJ1acca
bub K
66 Hroropas koHTpoJIbHAs paboTa 1 uoamorexa O
https://m.edso0.ru/886716ec
67 Permrenue 3agau 1
68 Pemenue 3amau 1 Bubmiorexa OK
https://m.edso0.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




8 KUIIACC

KosuyecTBo yacos JJIeKTPOHHBbIE
uudposbie
Ne i/ Tema ypoka Beero KonTpoabnbie | IlpakTnueckue 00pa3oBaTelbHbIE
padoThI padoThI pecypenl
BBOIHBIN HHCTPYKTAXK MO OXpaHe TPy/ia B
| kabuHete MmaremaTuku. [loBTOpeHue. | bubnuoreka [JOK
HauansHble reomeTprudecKkue CBEICHUS. https://m.edsoo.ru/88671af2
TpeyronbHUKH
[ToBTOpenue. [lapamnenbHbIe IPsAMBIE. Bu6 OK
2 CoOTHOILIEHHS MEXK/Ty CTOPOHAMH U YTJIAMH 1 htI;I H/I;I OTecI; " /88671cal
s://m.edsoo.ru. ca
TPEYroJIbHUKA P
3 MHOroyrojgbHUKU. YeThIpeXyroJibHUK 1 EtT6H;IOTe:;a HO/I;8671 0
ps://m.edsoo.ru. ca
4 Pemenne 3agau mo teme | bubmuorexa [JOK
«MHOTOYTOJIbHUKWY https://m.edsoo.ru/88671dea
5 [Tapannenorpamm 1 bubmmorexa [TOK
P P https:/m.edsoo.ru/88671£20
bu6mmoreka [JOK
6 HpusHaxu napanenorpamma I https://m.edso00.ru/8867209¢
bubnuoreka [JOK
7 Pemenne 3amau no teme «llapamienorpammy 1 httos://m.ed 188672358
PS://Mm.€dsoo0.ru
2 Tpanews 1 bubnuoreka [JOK
panelt https://m.eds00.ru/8867252¢
9 Teopema daneca 1 bubmmorexa [TOK
p https://m.edso0.ru/88672858
b K
10 3ajaun Ha MOCTPOEHUE 1 1 nommotexa O

https://m.edsoo.ru/88672b14




bubmuoreka [JOK

11 [IpssMOyronpHUK
https://m.eds00.ru/88672b14
12 Pomb, kBazpar bubmmorexa [{OK
https://m.edsoo.ru/88672c9a
13 Pemenue 3agau no reme «lIpssMoyronpHuK. bubnuorexa [JOK
Pom6. KBagpar» https://m.edsoo.ru/8867337a
14 [lenTpansHas cuMMeTpUn bubmmorexa [TOK
https://m.eds00.ru/88672e0c
1 Pemenue 3amau mo reme bubmmoreka [{OK
«HeThIpexyroJIbHUKI» https://m.edsoo.ru/88672f38
16 KonTponbnas pabora Nel no teme bubnuoreka [IOK
«HeThIpexyroabHUKN» https://m.edso0.ru/88672358
bu6moreka [IOK
17 [ToHsiTHE MITOIIAA MHOTOYTOJIbHUKA
https://m.eds00.ru/88673064
13 [Inomane kBagpata. [Inomans bubnuoreka [IOK
NPSAMOYTOJILHUKA https://m.edsoo.ru/88673794
bu6mmoreka [JOK
19 [Inomanp napamienorpamMmma
https://m.eds00.1ru/88673794
20 [Lnomane TpeyrojbHUKA bubmorexa HOK
https://m.edsoo.ru/886738fc
21 [Inomanp TpeyroyibHUKa Bubmiorexa OK
https://m.edso0.ru/88673a78
bubnuoreka [JOK
22 I1
JIOTHAL TpatieHi https://m.edsoo0.ru/88673bae
3 Pemenne 3agau mo teme «Ilmomianb bu6mmoreka [JOK
YETBIPEXYTOJILHUKA https://m.edsoo.ru/88673d52
24 Pemenne 3agau mo treme «Ilmomanb bub6nunoreka [JOK

YCTBIPCXYT'OJIbHUKA»

https://m.edsoo0.ru/8867400e




25 Teopema [Tudaropa
26 Teopema, oOpatHas reopeme [Tudaropa.
®opmyina ['epona
7 Pemenue 3agau no remam «Teopema bubnuorexa [JOK
[Mudaropa» u «Ilnomags» https://m.edsoo.ru/8867445a
)3 Pemenue 3agau no remam «Teopema bubnuoreka [JOK
[Mudaropa» u «Ilnomaasy» https://m.edsoo.ru/886745fe
79 KonTponsHas pabora Ne2 no teme bubnuorexa [JOK
«[Inomanp» https://m.eds00.ru/88674860
bu6moreka [IOK
30 Omnpenenenre No100HBIX TPEYTOJIbHUKOB
https://m.edsoo.ru/88674a22
31 OTHoIIEHNE I0IIaei 10100HbBIX bu6moreka [IOK
TPEYTOJBHUKOB https://m.edsoo.ru/88674a22
Pemtenue 3amay o teme «[lomoOubIE
. bu6mmoreka [IOK
32 TpeyroJbHUKU. OTHOIIEHUE TTOIAAeH
https://m.edsoo0.ru/88675288
MOJA0OHBIX TPEYTOJILHUKOB
33 [Ipu3Haky mogo0ust TPEYroJbHUKOB bubmmorexa [OK
https://m.edsoo.ru/8867542¢
34 Pemenue 3agau no reme «lIpuznaku bubnuoreka [JOK
oA00US TPEYrOJILHUKOBY» https://m.edsoo.ru/88674e78
35 Pemenue 3amau no teme «lIpuznaku bubnnoreka [JOK
MOA00US TPEYrOJILHUKOBY» https://m.edsoo.ru/8867473¢
36 Pewenue 3agau o reme «llpusznaku
MOA00HS TPEYrOJILHUKOBY»
37 KonTponpHas padota Ne3 o teme
«[IpuzHaku Mogo00us TPEYroJbHUKOB
38 CpenHss TuHUS TPEyroJibHUKA bubmmorexa [IOK

https://m.edso0o.ru/88675558




bubmuoreka [JOK

39 CBOMCTBO M€IMaH TPEYyroJbHUKA
https://m.edsoo.ru/88675684
40 UYertslpe 3amMeydaTenbHbIE TOUKH bubnuorexa [JOK
TpeyrojabHUKa https://m.edsoo.ru/88674{90
Pemenue 3anau no teme «CpenHss TUHUS
41 TpeyrojpHuka. CBONCTBO MeIuaH bubnrotexa LIOK
https://m.edsoo.ru/8867579¢
TpPEeYrojbHUKa
4 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/88675918
43 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/88675918
44 Merton momo6us B 3aja4ax Ha TOCTPOEHUE bubmorexa LOK
https://m.edsoo.ru/88675abc
45 IIpumeneHue mo100us TPEYTrONbHUKOB B
U3MEPUTENbHBIX pab0TaxX Ha MECTHOCTH
46 CuHyC, KOCHHYC U TaHT€HC OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
47 3HayeHHEe CUHYCa, KOCUHYCA U TaHTE€HCa ISl bubnuoreka [JOK
yriioB 30°,45° u 60° https://m.edsoo.ru/88675d32
Pemenue 3anau no teme «IIpumenenne
48 mo00us K pemeHuto 3a1a4. COOTHOIICHHE bu6mmoreka [JOK
MEXIY CTOPOHAMU U YIIIAMU https://m.edsoo.ru/88675f44
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKa
Pemenue 3anau no teme «IIpumenenne
49 no1o0us K pemeHuto 3aa1a4. CooTHOLIEHHE
MEXAY CTOPOHAMHU U YIilaMu
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
50 KonTtposnpHas padota Ne4 o teme




«[Tpumenenne mogoOus K pelIeHuIo 3a/1a4.
CooTHoIIEHHE MEX 1y CTOPOHAMU U yIJIaMH
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

51 B3anMHOe pacnoiokeHue npsiMon 1 bubnuorexa [JOK
OKPY>XHOCTHU https://m.edsoo.ru/8a1407e8
57 B3aumHoe pacnonoxeHue IByx bubnuorexa [JOK
OKPYXHOCTEHN https://m.edsoo.ru/8a1415b2
53 OO6mue KacaTebHBIE IBYX OKPYKHOCTEH bubmorexa HOK
https://m.edsoo.ru/8a141940
Pemenue 3agau no teme «B3anumHoe
54 pacrojio’keHue NpIMOil U OKPYKHOCTH, IBYX bubmorexa OK
. https://m.edsoo.ru/8al41b34
OKPY>KHOCTEI»
55 enTpanbHblii yron. ['pagycHas Mmepa nyru
OKPYXHOCTH
56 Bnucannsiil yron. BennunHa BiucaHHOro
yria
57 Vb1, 0Opa3oBaHHBIC XOPAAMH, bubnuoreka [JOK
KacaTeJIbHbIMUA U CEKYIIIUMU https://m.edsoo.ru/8a140f86
53 Pemenue 3anau no reme «llenTpanbHbie u bubnuoreka [JOK
BIIMCAHHBIE YIIIBD) https://m.edsoo.ru/8a1416d4
59 Bnucannas okpyKHOCTb Bubmmorexa LIOK
https://m.edsoo.ru/8al416d4
60 OnucanHast OKpYXHOCTb
61 Pemenue 3agau no reme «Brnucannas u
ONMCaHHAasi OKPYKHOCTh
62 Pemenue 3anau o teme «OKpyKXHOCTB)» Bubmmorexa LIOK
https://m.edsoo.ru/8al1410a8
63 KonTtponsHas padora Ne5 mo teme bubnmoreka [JOK




«OKpY>KHOCTB» https://m.edsoo.ru/8a1410a8
[ToBTOpEeHue u 06001IeHNE 3HAHUI
. bubnuorexa [JOK
64 OCHOBHBIX TIOHSITUH M METOJIOB Kypca 8 1
https://m.edsoo.ru/8al41c88
KJracca
[ToBTOpEeHue u 00600IIeHNE 3HAHUI
. bubnuorexa [JOK
65 OCHOBHBIX NOHSTUH U METOJIOB Kypca 8 1
https://m.edsoo.ru/8al41ddc
KJracca
66 Hrorosas koHTposbHas paboTa 1 bubmorexa HOK
https://m.edsoo.ru/8al41lefe
67 Pemrenue 3amay 1 bubmaorexa LOK
https://m.edsoo.ru/8a142368
68 Pemrenue 3amau 1 bubmaorexa LOK
https://m.edsoo.ru/8al1420ac
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoiuyecTBo yacos JJIeKTPOHHBIE
Ne T uudposbie
/i eéMa ypoka Beero KonTpoubnbie | IlpakTnueckue 00pa3oBaTelbHbIE
padoThI padoThI pecypenl
BBOIHBIN HHCTPYKTAX MO OXpaHE TPy/ia B
| kabunete maremaTuku. [loBTopeHue. | bubnuoreka [JOK
Yersipexyroynpauku. ITnomanu https://m.edsoo.ru/8a1424bc
YETBIPEXYTOJILHUKOB
) [ToBTOpenue. [To100HBIE TPEYTOTBLHUKH. 1
OKpyXHOCTB
bubnuoreka [JOK
3 [TonsiTue BekTopa. PaBeHCTBO BEKTOPOB 1 htI: H/I;I T ; 1 18414336
ps://m.edsoo.ru/8a C
4 CyMMma IByX BEKTOPOB 1
bu6mmoreka [IOK
> (CyMMa HECKOIILKHX BEKTOPOB ! https://m.edsoo.ru/8al142d5e
6 Brluntanue BeKTOpoB 1 Bubmrorexa LIOK
P https://m.edsoo.ru/8al142e8a
7 Pewenue 3agau no reme «Cioxenue u |
BBIYUTAHUE BEKTOPOBY
8 [IpousBeneHre BEKTOpa Ha YUCIIO 1
9 Pemenne 3amau no teme «lIponsseneHne 1 bubnunorexa [JOK
BEKTOpa Ha YHCIIO» https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
10 IIpuMeHeHrEe BEKTOPOB K PELICHUIO 3a1a4 1 httos://m.ed /82142300
PS://M.€ds0o0.ru/éa ac
b K
11 Cpennsist tMHUS Tpaneuuu 1 nomoreka LO

https://m.edsoo.ru/8al142ac0




bubmuoreka [JOK

12 Pewenue 3anad o reme «BekTopsn» hitps://m.cdsoo.ru/8a142ac0
13 KonTtposnsHas padota Nel mo Teme bubmoreka [IOK
«Bekrope» https://m.edsoo.ru/8al142ac0
14 Paznoxenue BekTopa 1o ABym bubnuorexa [JOK
HEKOJIMHEAapHBIM BEKTOpaM https://m.edsoo.ru/8a142c3c
15 Koopaunats! BekTOpa
16 CBs13b MEXIy KOOPJIMHATaMU BEKTOpA U bubnuoreka [JOK
KOOpAUHATaMHU €T0 Hayajla ¥ KOHIa https://m.edsoo.ru/8a14392a
17 [Ipocrenmme 3aga4n B KOOpAMHATAX bubamorera LOK
https://m.edsoo.ru/8a143ab0
18 Pemenue 3aga4 MeTo0M KOOpAUHAT bubmiorexa HOK
https://m.edsoo.ru/8al143de4
19 YpaBHEHHE OKPYKHOCTH
. bubnuoreka [IOK
20 ¥paBHeHHeE NpAMOit https://m.edsogru/8a14406e
o1 Pemenne 3aga4 mo teme «Meton bubmuoreka [JOK
KOOpIUHATY https://m.edsoo.ru/8al441a4
2 Pemenne 3aga4 mo teme «Meton bubnuoreka [JOK
KOOpIUHATY https://m.edsoo.ru/8al442da
3 Kontponsnas padora Ne2 no teme «Meton bubnunoreka [JOK
KOOPJIMHATY https://m.edsoo.ru/8a143f06
24 CuHycC, KOCHHYC, TAHT'€HC U KOTAHT'€HC yIJI0B bubnnoreka [JOK
ot 0 go 180° https://m.edsoo.ru/8al1443fc
)5 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. bubnunoreka [JOK
DopMyIIbl IPUBEIEHUS https://m.edsoo.ru/8a144578
26 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. bubnmnorexa [JOK

®opMynbl IPUBEICHUS

https://m.edsoo.ru/8al1447a8




CDOpMy.]IBI JJIL BBIYUCIICHUA KOOPpAUHAT

bubmuoreka [JOK

27 TOYKHA https://m.edsoo.ru/8a144960
N . bubnuorexa [JOK
28 YII0B0i K03pdHIMEHT MpAMOii https://m.edSO(])_.[ru/Sa144a80
29 Pemrenne 3anau Bubnrotexa LIOK
https://m.edsoo.ru/8a144d52
30 Teopema o TuIoIIAAM TPEYroOIbHUKA
31 Teopemsl CHHYCOB M KOCUHYCOB
32 Pemrenne TpeyronbHUKOB brbmmorexa [TOK
https://m.edsoo.ru/8al44fbe
33 Pemrenne TpeyronbHUKOB Bubnmorexa [IOK
https://m.edsoo.ru/8a14539c¢
34 N3meputenbabie pabOTHI bubmorexa OK
https://m.edsoo.ru/8a14550e
35 Pemenne 3agau nmo reme «COOTHOIICHHS bubmuorexa [JOK
MEXYy CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA) https://m.edsoo.ru/8al44c3a
36 Yroa mexay Bekropamu. CKasipHOE bubnuoreka [JOK
NIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/8a1458c4
37 CkansipHo€ NMPOU3BEICHUE B KOOPANHATAX
18 [IpumeHeHne CKaapHOTO TPOU3BEICHUS bubnuoreka [JOK
BEKTOPOB IIPU PELICHUU 33]1a4 https://m.edsoo.ru/8a145b08
Pemenue 3agau no reme «COOTHOIIEHUS
39 MEXK]ly CTOPOHAMH U YTJIaMU TPEYTrOJIbHUKA.
CkansipHO€ MPOU3BEIEHUE BEKTOPOB)
KonTponpeHas padota Ne3 o teme
40 «COOTHOLIEHUSI MEXKYy CTOPOHAMHU U yriaMu bubnunoreka [JOK

TPCYrOJIbHUKA. CKaJ’IHpHOG IMPONU3BCACHUC
BCKTOPOB»

https://m.edsoo.ru/8al145c48




41

HpaBI/IJIBHBIe MHOTI'OYT'OJIbHUKHN

OKpyXHOCTb, OIICAHHAS OKOJIO

bubmuoreka [JOK

42
IIPaBUJIBHOI'O MHOT'OYI OJIBHUKA https://m.edsoo.ru/8a14635a
43 OKpyXHOCTb, BIIUCAaHHAs B IPaBUJIbHBIN bubnuorexa [JOK
MHOT'OYI'OJIbHUK https://m.edsoo.ru/8a146620
DopMyItbl ISl BEBIYUCICHUS TJI0TIA TN
44 MIPAaBUIIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI
Y pajinyca BIIMCAHHOU OKPY>KHOCTHU
45 Pemenue 3amgau mo reme «lIpaBusibHbIe
MHOTOYTOJIEHUKH
46 [TocTpoenwne nmpaBUIIBHBIX MHOTOYTOJIbHUKOB
bubmuotexa [JOK
47 JInvHa OKpYKHOCTH 1
https://m.edsoo.ru/8al46e0e
43 Pemenne 3amad mo teme «J{nunHa bubmuorexa [JOK
OKPY>KHOCTHY https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Panuannas mepa yria
s pa yr https://m.edsoo.ru/8a1472c8
50 [lnomane kpyra u mioiaab KpyroBoro bubmuoreka [JOK
CEeKTOpa https://m.edsoo.ru/8al4714c
51 Pewenue 3angau o reme «llnomanes kpyra u
IJIOIIAJIb KPYTOBOT'O CEKTOPa»
Pewenue 3agau no reme «llpaBunbHbie
bubnuoreka [JOK
52 MHOT'OYTOJIbHUKH. J[JTMHA OKPYKHOCTH U
https://m.edsoo.ru/8al4714c
IJIOIAIb KpyTa»
Pemenne 3agau no reme «llpaBunbHbie
53 MHOTO onLIII{I/IKI/I Jmina 05 HOCTH U bubmmorexa [TOK
yr ' Py https://m.edsoo.ru/8a147426
MJIOIIAIb Kpyra»
54 KonTtponsnas padora Ne4 mo teme «JlnuHa bubnmnoreka [JOK




OKPY>XHOCTH Y IUIOIIAAbL KPyra» https://m.edsoo.ru/8a147750
55 Otobpakenue TiockocTu Ha cebs. [lonsitue | bubnmoreka [JOK
JIBUKeHUs. HanoxeHus: U IBUKEHUS https://m.edsoo.ru/8a147750
56 [Tapannensubrit epeHoc. [loBopot 1 bubmorexa HOK
https://m.edsoo.ru/8a147c82
57 [Tonstne cummerpun uryp. [Ipaktudeckue | bubnuorexa [JOK
MIPWIOKEHNUS CHMMETPUU https://m.edsoo.ru/8a147f16
58 [IpuMeHeHne NBMKEHH K PEIIEHUIO 3a1a4 1 brbnmorexa [TOK
https://m.edsoo.ru/8a147f16
59 Pemrenue 3amay 1
60 [IpencraBnenue o mogoOHBIX puTypax. 1
[Too6HBIE MHOTOYTOTBHUKH
61 TeopeMsbl 0 mepuMeTpax M MIOMAAIX | bubnuoreka [IOK
MOJOOHBIX MHOTOYTOJIbHUKOB https://m.edsoo.ru/8al1480e2
62 I'omoteTus, e€ cBoiicTBa 1
63 [IpuMenenne moao0us K 10Ka3aTeIbCTBY 1 bubmuorexa [IOK
TEOPEM https://m.edsoo.ru/8a148524
64 [IpuMeHenne moo0us K pelieHuIo 3a1a4 1 Eubmorexa HOK
https://m.edsoo.ru/8a148650
65 Permrenue 3agau 1
66 Htorosslii TeCT 1
67 Pemenue tectoB B popmate OI'D 1 bubmmorexa [TOK
https://m.edsoo.ru/8a148920
68 Pemenne tectoB B hopmate OI'D 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMBI
7 KJIACC
Kon . o
HpoBEpsIeMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOW 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO
pesyanTATA 0011ero oopa3oBaHus
6 I'eomerpus
Pacrio3naBate u3y4YeHHBICE TEOMETpUUYECKHE (UTYpPBI, OMPENENsITh HMX B3aUMHOE pAaCIOJIOXEHWEe, H300paKkaTh
6.1 reoMeTpuuecKkre (UTYpHI, BBITOJHIATh YEPTEKHU 1O YCIOBHIO 3amadu. V3MepsTh JTWHEWHBIE W YIJIOBBIC BEITUYUHBI.
Pemrate 3agaun Ha BEIYHCIICHHUE JITMH OTPE3KOB M BEJIMUUH YTIIOB
6.9 Jenate rpyOyr0 OIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYHMH TMPEAMETOB B PEATBHOW KU3HU, Pa3MEPOB MPHPOIHBIX
00beKTOB. PaznuyaTh pa3mMepsl ATHX 0OBEKTOB IO TTOPSIAKY BEITUYUHBI
6.3 CTpOUTh YEPTEKHU K TEOMETPUUYECKUM 3a7a4am
6.4 [Tonb3oBaThcsl MpU3HAKAMHM PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BaTh MNPU3HAKKM U CBOMCTBA PaBHOOEIPEHHBIX
TPEYrOJIbHUKOB MPU PELICHUH 33734
6.5 [IpoBOIUTH JIOTUYECKHE PACCYXACHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM
6.6 [Tonb3oBaThcsl MpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEIEHHOW K
TUIOTEHY3€ MPSMOYTOJbHOTO TPEYroJbHUKA, B PEIICHHH FT€OMETPHUYECKHX 3a7a4
6.7 Onpenenars MNapajjieIbHOCTh MPSAMBIX C TOMOIIBIO YIIIOB, KOTOpBIE 061u)a3yeT C HUMH CeKyllas. Onpezu[emm)
MapajuIeIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJAHON MPSIMOM 10 TOYEK APYroi MpsiMoii
6.8 Pemats 3a1auun Ha KiieT4aroii Oymare
[IpoBOIUTH BBIYHMCICHUS U HAXOAUTh YHCIOBBbIE M OYKBEHHBbIE 3HAUYECHHS YTIIOB B TEOMETPUYECKHMX 3aJadax C
6.9 WCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYrOJIbHHUKOB M MHOTOYTOJBHHKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MU
MIepEeCeYeHHH JIBYX MapauleNIbHbIX IPSIMBIX CeKyllel. PemaTe mpakTHueckre 3ajaul Ha HaX0K/IEHUE YTIIOB
6.10 Bnagerp mnOHATHEM TEOMETPUYECKOTO MeCTa TOYEK. YMETh OMpEeNeNsiTh OWUCCEeKTPHCY Yria U CepeluHHBIN
MEePIEHIUKYIISIP K OTPE3KY KAK T€OMETPUUECKHE MECTA TOUYEK
6.11 PopMynHpOBATH ONPEACIICHUS] OKPY>KHOCTH M KPYyra, XOpJAbl U JUaMeTpa OKPY>KHOCTH, MOJIb30BATHCSA UX CBOMCTBAMH.
YMeTh NPUMEHSTH ATH CBONCTBA MPU PEUICHUH 3a/1a4
6.12 Brnagetes moHATHEM ONKUCAHHOW OKOJO TPEYroJIbHHKAa OKPYXHOCTH, YMEThb HaxoAuTh €€ ueHTp. llomb3oBaThes

(baKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI YIJIOB TPCYTOJIbHUKA TICPCCCKAIOTCA B OJIHOM TOYKE, U O TOM, YTO CCPCANHHBIC




NEPIEHIUKYIISPBl K CTOPOHAM TPEYyroJIbHUKA NIEPECEKAIOTCSI B OJTHOM TOUKE

Biagete moHsATHEM KacaTelbHONM K OKPYKHOCTH, II0JIB30BAaTbCS TEOPEMOM O IEPIEHIUKYISIPHOCTH KacaTelIbHOW U

6.13 pazauyca, IpoOBEIEHHOTO K TOUKE KacaHUs
6.14 [Tonb30BaTbCsl MPOCTEHUIIMMH F€OMETPUUECKUMH HEPABEHCTBAMM, IOHUMATh UX MPAKTUUYECKUM CMBICI
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOEHUS! C IOMOILBIO LIUPKYJISl M JIMHEHKU
8 KIIACC
Kon . o
HpoBepsieMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI NIPOrpaMMbl OCHOBHOI'O 00111ero
pesyabTaTa o0pa3zoBaHusi
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, MOJIb30BAThCSl MX CBOMCTBAMH TNpPU PEIICHUU
reOMETPUUYECKUX 3a/1a4
6.2 [IpuMeHsTh CBONMCTBA TOUKU NEpECeUeHHsI MEUaH TPEYroJibHUKA (IIEHTpa Macc) B pelICHUH 3a7a4
Bnagerp mnoHsATHEM cpenHEW JIMHUM TPEYrojJbHUKAa U TpameluH, IPUMEHATh HUX CBOMCTBa MpH pElIEHUU
6.3 reoMmetrpuueckux 3aaad. Iloas3oBaTecs Teopemoit Daneca U TEOPEMON O MPONOPIIMOHATBHBIX OTPE3KAX, MPUMEHSITh HX
JUIS PEIlIeHUs TPAKTHYECKUX 3a/1a4
6.4 [IpuMeHsTh NpU3HAKK 000U TPEYroJIbHUKOB B PELICHUH F'€OMETPUUYECKHIX 3aa4
6.5 [Tonb3oBatbest Teopemoit [Tudaropa st pemeHus TCOMETPUYECKHX U MPAKTHIECKHX 3a/a1. Crtpouts MaTeMaTHYECKYIO
MOJIeJIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIbHO JIEeNaTh YepTEXK U HAXOJUTh COOTBETCTBYIOIIHNE UIUHbI
6.6 Brnagers moHATHSAMH CHHYCa, KOCHMHYCa M TaHTE€HCa OCTPOTO Yrja MpSAMOYroJIbHOTO TpeyroibHuka. I[lonb3oBarbes
STUMHU TOHSATUSMU JJIS1 PELICHHS MPAKTUYECKHUX 3a7a4
6.7 Boruncnsate (pa3auuHbIMH CHOCO0aMHU) IJIOLIAAb TPEYroJIbHUKA M IJIOMIAJM MHOTOYTOJIBHBIX (QUryp (TOJB3YyACh, TIe
HE00X0IMMO, KaNbKYJIATOPOM). [IpuMeHsTh NoTydeHHbIE YMEHUS B IPAKTHYECKUX 3a7adax
6.8 Bnagers NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOTO YIUIA, MCIOJb30BaTh TEOPEMBI O BIMCAHHBIX YIJaX, YIilax MEXIy
XOpJamMH (CEeKYLIMMHM) U yIiIe MeX]ly KacaTeJIbHON M XOpA0i MPpH pelIeHUH TeOMETPUUYECKHX 3a/1a4
6.9 Bnagers NMOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHHUKA, TPUMEHATH CBOMCTBA ONMCAHHOIO YETHIPEXYTOJIbHUKA IIPH
pELIeHNH 3314
[IpuMeHATh NOJyYEHHbIE 3HAHHUSA HA NMPAKTUKE — CTPOUTh MaTEeMaTHMUECKHE MOJAEIH Ui 3a/lad peajlbHOW JKU3HU U
6.10 MIPOBOJIUTH COOTBETCTBYIOIIME BBIUMCIICHUS C IPUMEHEHUEM 11010011 U TPUTOHOMETPHUH (II0JIB3YACh, I'/Ie HE0OX0IMMO,

KaJIbKYJISTOPOM)




9 KUIIACC

Kox

NPOBePsIEMOr0
pe3yJbTaTa

IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pPa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOTO
0011ero oopa3oBaHus

6

I'eomerpus

6.1

3HaThb TPUTOHOMETPUYECKHE (DPYHKIMU OCTPBIX YIJIOB, HAXOAWTh C MX TMOMOIIbIO pPA3IWYHbIE 3IIEMEHTHI
MPSIMOYTOJIbHOTO  TPEYroJbHUKAa («pEelIeHHE MpPsIMOYTOJIbHBIX TPEYroJbHUKOBY»). HaxomuTe (¢ momouibio
KaJIbKYJIATOPA) JUIMHBI U YTJIbI JU1 HETAOJUYHBIX 3HAYEHUI

6.2

ITonp30BaThCs q)OpMy.]'IaMI/I MNPUBCACHUA KW OCHOBHBIM TPUTIOHOMCTPHYCCKHUM TOXACCTBOM [JIsI HAXOXKICHUA
COOTHOIICHHI MCXKIAY TPUTOHOMCTPUYCCKUMH BCIMYNHAMU

6.3

Hcnonb30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOXACHUS PA3JIMYHBIX AJIEMEHTOB TPEYrojbHHKA («pelleHne
TPEYTrOJIbHUKOBY), IPUMEHSTh UX IIPU PEIICHUU T€OMETPUUYECKUX 3a]1a4

6.4

Bnagers monatusMu mnpeoOpa3oBaHMsI MOJOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB MNOA00HBIX (uryp. Ilonmp3oBaTbest
CBOMCTBaMHM 1OJ00US NPOU3BOJBHBIX (DUIYp, YMETh BBIYMCIATH JUIMHBI U HAXOOUTh YIVIBI y HOJOOHBIX (uryp.
IIpuMeHnsaTh cBoOMcTBa MOAOOMA B MPAKTHYECKMX 3ajadax. YMETb MPUBOJIUTH HpUMEpPbl MOJOOHBIX (GUIYp B
OKpYXKaloIlleM MUpe

6.5

[Tonp30BaThCcsi TeOpeMaMH O TMPOM3BEICHUHM OTPE3KOB XOPJ, O MPOU3BEJCHUU OTPE3KOB CEKYIIHX, O KBajapare
KacaTeabHOU

6.6

[Tonb3oBaThbcsi BEKTOpaMu, MOHUMAThb HMX T€OMETPUYECKUN U (U3MYECKUH CMBICH, MPUMEHSATh MX B PEIICHUU
reoMeTpruecKux U (pusmueckux 3agad. [IpuMeHsTh CKalspHOE MPOU3BEICHHE BEKTOPOB ISl HAXOXKIEHUS JUIMH U
yTJIOB

6.7

[Tonp30BaThCsl METOIOM KOOPJAWHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEHICHUU T'€OMETPUYECKUX U NMPAKTHUYECKHX
3a1a4

6.8

Bnagers nonsaTusMu MMPpaBUJIBHOI'O MHOTOYI'OJIbHUKA, MJIMHBI OKPYXHOCTH, IUIMHBI OAYT'M OKPYKHOCTU U paﬂHaHHOﬁ
MCPBI yI'JIa, YMETb BBIYUCJIATH ILIOIIA[b Kpyra M €ro yacTeu. HpI/IMeHHTB INOJIYYCHHBIC YMCHHSA B IPAKTHUYCCKHUX
3aJadax

6.9

Haxoaute ocu miun LHCHTPbBI CUMMCTPHU (I)I/Il"yp, IIPUMCHATH ABMXKCHUS TIJIOCKOCTHU B HpOCTCﬁH.IHX CiIydadax

6.10

[IpuMeHsTh MoJlydeHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTHYeCKHUe MOJENH UIsl 3a/ad pealbHOM KU3HU U
MIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C IPUMEHEHUEM MOJA00MS U TPUTOHOMETPHUECKUX (DYHKIUH (TTOJIb3YSCH,
/e He0OX0IMMO, KAJIbKYIIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kox IIpoBepsieMblii 3JIEMEHT COAECPKAHUS
6 I'eomerpus

6.1 Havansneie nonarus reomerpun. Todka, npsimasi, OTpE30K, Jyd. YToja. Buasl yrios. BepTukanbHbele U CMEKHBIE YIUIBL.
buccekrpuca yrna. JlJomaHas, MHOTOyroiasHUK. [IapajuieIbHOCTh ¥ NEPIEHAUKYISIPHOCTD IPSIMBIX

6.2 Cummerpuusnble Gurypsl. OCHOBHBIE CBOICTBa 0ceBOM cuMMmeTpuu. [IpruMepsl cMMMETpUN B OKPYKarOIIeEM MUPE

6.3 OcHOBHbIE IOCTPOEHUS C IOMOILBIO IUPKYJIS U IuHelku. TpeyronbHuk. BeicoTa, Meanana, GuccekTpuca, X CBOMCTBA

6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKHU. HepaBeHCTBO TpeyroibHHUKa

6.5 CpoiicTBa U PU3HAKK paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB

6.6 CBOICTBa ¥ IPU3HAKH MTAPAJUIEIBHBIX NPpsMbIX. CyMMa YIJIOB TPEYroibHUKA. BHEIIHNE yIibl TpEyroabHUKA

6.7 [IpsimoyronpHbI TpeyroiabHUK. CBOMCTBO MEOUaHbI MPSMOYTOJBHOTO TPEYrOJIbHUKA, MPOBEAEHHON K THUIOTEHY3E.
[Ipu3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYrOJIBHBIN TPEYrOJbHUK ¢ YIiIoM B 30°

6.8 HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopemMa O OOJbLIEM yIiie U
OosblIeil cTopoHe TpeyronbHuKa. [lepnenaukysp u HakKJIOHHas

6.9 I'eomerpuueckoe mecTo Touek. buccekrpuca yriia U cepeilMHHBIN NEPIEHAUKYISIP K OTPE3KY KaK T€OMETPUYECKHE MECTa
TOYEK

6.10 OKpyXHOCTb M KpYTI', XOpJla U IUaMeTp, UX CBOMCTBA. B3auMHOE pacnoliokeHne OKpYKHOCTH U npsimoi. KacarenbHast u
CEKyIlasi K OKPY>KHOCTHU

6.11 OxpyXHOCTb, BIUCAaHHAs B Yrojl. BrimcanHas 1 onucaHHasi OKPY>KHOCTH TPEYrOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus

6.1 UYetslpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyroJIbHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHoOoKast Tpanenusi, €€ cBOMCTBa U npu3Haku. IIpsMoyrosbHas Tpaneuus

6.4 Meron yasoenus Meauansl. LlenTpanbHas cummerpus. Teopema Paneca U TeopeMa 0 IPONOPLMOHAIBHBIX OTPE3KaxX




6.5

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp macc TpeyroibHUKa

[Tonobue TpeyrodbHUKOB, KO3 ¢uueHT noxodus. Ilpusnaku momobus TpeyrosbHUKOB. [IpuMeHeHHe momodus mpu

6.6 peIIeHUN TPAKTUYECKUX 3a1a4
6.7 DopmyIIsl IS IO TPEYTOJIbHUKA, MMapaJlieiorpaMMa, poM0Oa | Tparenuu
6.8 CoiicTBa miomaaen reomerpudeckux Guryp. OTHOIMEHHE TUIOAAeH TOJOOHBIX GUTYp
6.9 Brruucnenue miomaaeil TpeyroJpHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM Oymare
6.10 Teopema IIudaropa. Ilpumenenue Teopemsl Iludaropa npu pernieHny NpakTHYECKUX 3a7a4
6.11 CuHyc, KOCHHYC, TAHT€HC OCTPOTO yria MPsSMOYroJIbHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
' Tpuronomerpuueckue ¢pyHkuuu yrios B 30°, 45° u 60°
6.12 Brnincannbie 1 IEHTPaAJIBHBIE YIJIbI, YTOJd MEXIY KacaTeIbHON M XOPAOM. YTIIbI MEXy XOpAaMU U CEKYIIUMU
6.13 BrniucanHbie 1 OMMCaHHbBIE YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnoniokeHue aByx okpyxHocteil. Kacanue okpykHoctei. O0mue KacaTenbHBIE K IBYM OKPY>KHOCTSM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
6 ['eomeTpust
6.1 Cunyc, kocunyc, Tanrerc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIbl MPUBEACHUS
6.2 Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PelieHre mpakTuyecKux 3a7ay ¢ UCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U T€OPEMbI CHHYCOB
6.3 [IpeobOpazoBanue nomoowms. [logodre coOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mpou3BeIEHUU OTPEIKOB XOP/I, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBaJIpaTe KacaTelabHOM
6.5 Bektop, mnmmuHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO HAIPABJICHHbIE BEKTOPHI, KOJIMHEAPHOCTD
BEKTOPOB, PaBEHCTBO BEKTOPOB, OMEpaIuK HaJl BeKTopaMu. PaznoskeHue BeKTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatsl Bekropa. CkansipHOE IPOU3BEIeHHE BEKTOPOB, MPUMEHEHHUE 17151 HAXOKICHHS IJINH U YTJIOB
6.7 JlexapTOoBbl KOOpPAMHATHl Ha IJIOCKOCTH. YPaBHEHUs NPSIMOMl U OKPYKHOCTH B KOOPAMHATAX, MEPECEYCHHE OKPYKHOCTEH U
npsIMbIX. MeTo1 KOOpJIMHAT U €r0 NPUMEHEHUE
6.8 [IpaBUIIBHBIE MHOTOYTOJIbHUKH
6.9 Jnuna okpyxHocTH. ['pajiycHast U painanHasi Mepa yriia, BBIYMCICHHUE JUIMH IYT OKPYKHOCTE!
6.10 [Imomane Kpyra, CEKTOopa, CEerMeHTa
6.11 JIBUKeHHMsI IIIOCKOCTH M BHYTPEHHUE CUMMETpUU GUryp (dreMeHTapHele npeacrabinenus). [lapamnensasiii nepenoc. [ToBopoT




MPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUA

Kon . .

DOBEDSEMOL0 IIpoBepsiemble TPeGOBaHUSI K NMPEAMETHBIM pe3y/ibTaTaM 0CBOEHHS OCHOBHON 00pa3oBaTe/IbHOI
pobep NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

TpeOoBaHMs

YMeHHne omnepupoBaTh IOHATUSMH: MHOYKECTBO, IIOJMHOXKECTBO, OIEpallMd HaJ MHOKECTBAMH; YMEHHUE
OTIepUpPOBaTh MOHATUSMU: Tpad, CBSI3HBIM rpad, IepeBO, LUK, NPUMEHATh UX NPU PELIEHUM 3a/]ady; yMEHUue
HCII0JIb30BaTh TpauuecKkoe MpeICTaBICHUE MHOXECTB JJsi OMHCAHMS pPEalbHBIX IMPOIECCOB U SIBICHUH, INpU
pELIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB

Vmenune ONCpHUpOBaTh IOHATUAMMU: OIPEACICHUC, AKCHMOMA, TCOPEMA, J0Ka3aTCIbCTBO, YMCHHUC pacCliO3HaBaTb
2 HUCTUHHBIC W JIOXHBIC BBICKA3bIBaAHHWA, IMPHUBOJIUTH MPHUMEPBI H KOHTPIIPUMCPBI, CTPOHUTH BBICKA3bIBAHUA H
OTPULIAHUA BBICKa3bIBaHUH

VYMeHme ONCpUpOBaATh IMOHATHUAMU: HATYpPAJIIbHOC YHCIO, IMMPOCTOC WU COCTABHOC YMCIIO, ACJIMMOCTb HATypaJlbHBIX
yycelsl, NPU3HAKK JEIMMOCTH, IIeJI0€ YHUCJIO, MOJIYNb 4YHCIa, OOBIKHOBEHHas JApoOb M JecATUYHAas JpoOb,
3 CTaHIAPTHBIA BUJ YMCJIA, PAIMOHAIILHOE YWCJIO, UPPAIIMOHAIIBHOE YUCIO, apu(METHUCCKUI KBaJpaTHBIN KOPEHB;
YMEHHE BBITIOJHATh JAEUCTBUS C YHUCIAaMM, CPaBHUBATh W YINOPSAAOYMBATH 4YHCIA, NPEACTABIATh YMCIA Ha
KOOPJIMHATHOU IPSIMOM, OKPYIJISITh YMCIIA; YMEHHE JeJIaTh NPUKUAKY U OLIEHKY pe3yibTaTa BIYMCICHUIN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C IeNbIM IOKa3aTelieM, apu(QMeTHYeCKUd KBaJApaTHBIH KOpEHb,
MHOTOJIEH, ajnreOpanyeckas Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENeHH OOJIbIIE €IWHUIIBL;
4 YMEHHE BBINOJHATH pacu€rhl 1Mo QopmyrnaMm, MpeoOpa3oBaHMs LENbIX, APOOHO-PAIMOHAIBHBIX BBIPAXKEHUH U
BBIPOKEHUN C KOPHSAMH, Pa3JI0KEHWE MHOTOYJICHA HAa MHOXKHMTEIH, B TOM YHCJIE C HCIOJIb30BaHHEM (opmyi
Pa3HOCTH KBAJPATOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONICpUPOBAThH IMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C OJTHOM HepeMeHHOﬁ, YUCJIIOBOC HEPABCHCTBO,
HCPABCHCTBO C HepeMCHHOﬁ; YMCEHHUE pCUIATh JIMHEUHBIE U KBaJApaTHbIC YpPAaBHCHMUI, ,Z[pO6HO-paI_II/IOHaJ'IBHBIe
YpaBHCHHSA C OJIHOM HepeMeHHOﬁ, CHUCTCMBI IBYX JIMHEWHBIX ypaBHeHHﬁ, JIMHEHHBIE HCPAaBCHCTBA U UX CHCTCMBI,

> KBaJIpaTHbIE U JIPOOHO-pAIlIOHAIbHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM yKClie NPU peIleHUH 3a7ady u3
JpYTUX NPEAMETOB M NPAKTHUECKUX 3a/lad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO INPSMYI0 U KOOPAMHATHYIO
IUIOCKOCTD JJIs1 U300pakKeHUs pelIeHni ypaBHEHHH, HEPaBEHCTB U CHCTEM
YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK GYHKUUHU, HYIU QYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
6 MIPOMEXYTKHA BO3pacTaHMs, yObIBaHUs, HauOoOJIblllee M HAWMEHbIee 3HAUYEeHUs (PYHKIMH; YMEHHE OINEpHUpOBATh

MOHATUSAMH: TpsIMas  NPOTOPLUOHAIBHOCTh, JIMHEHHAas (QYHKIUSA, KBaJapaTuuHas (QyHKUus, oOpaTHas
IPONOPILHMOHATIBHOCTh, Mapaloiia, runepoosia; yMeHHe CTpOouTh rpaduku (yHKUIUH, MCIOJB30BaTh rpaduku s




ONPE/ENICHUsI CBOWCTB MPOIIECCOB M 3aBUCUMOCTEM, A pEUIeHMs] 3aJady U3 APYruX Y4eOHbIX IPEAMETOB H
peanbHOM )KU3HH; YMEHHE BBIpaXaTh (JOpMyJIaMu 3aBUCUMOCTH M@Ky BETUYMHAMU

YMeHne omepupoBaTh MOHATHSAMH: IOCIEIOBATEIBHOCTD, apH(MeTHUecKass W TeOMETpUYecKas IPOTPECCUU;
YMEHHUE UCTIOJIh30BATh CBOMCTBA MOCIIEI0BATEIBHOCTEH, (POPMYITBI CyMMBI M OOIIETO YJIeHa MPH PEIICHUH 33jad, B
TOM YHCJIE 33J1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB U peaIbHON KU3HU

YMeHue pemarb 3a7a4d pa3HbIX TUMOB (B TOM YHWCJIE HAa MPOLEHTHI, JOJU W YaCTH, JIBIKEHHE, paboTy, LIEHY
TOBApOB U CTOMMOCTH TOKYIOK M YCIyr, HAJIOTH, 3aJladyd W3 O00JIACTH YIPABJICHHUS JTUYHBIMHU U CEMEHHBIMU
(vHaHCAaMM); YMEHHE COCTaBJSTh BBIPAKCHUS, YpPAaBHEHHS, HEPABEHCTBA W CHUCTEMBI 10 YCIIOBHUIO 3aJayH,
HCCIIEIOBATh MOJTYYEHHOE PEllIeHHE U OLIEHUBATh MTPaBAOINO0J00HOCTh MOITYYEHHbBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHSAMHU: (QUIypa, TOUKa, OTPE30K, MpsMas, Jyd4, JOMaHas, Yyroj, MHOTOYIOJIbHUK,
TPEYrOJbHUK, PAaBHOOEIPEHHbIH U PaBHOCTOPOHHUMN TPEYroJIbHUKH, MPSAMOYTOJbHBIA TpPEYroJbHUK, MEIuaHa,
OMcceKkTpuca M BBICOTA TPEYroJIbHHKA, UYETHIPEXYTOJIbHUK, MapajjienorpaMM, poMO, HpsIMOYroJIbHUK, KBajapart,
Tpamneuus; OKpPY>KHOCTb, KpYI, KacaTeibHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypaM{; yMEHHE peulaTh
3a/laud, B TOM YHCJE M3 IOBCEJHEBHOM XU3HU, HAa HAXOXKJECHHE T'€OMETPUUECKUX BEIMYUH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB GUryp u $hakros
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YMeHue omnepupoBaTh MOHSATHUSMH: PABEHCTBO (Uryp, pPaBEHCTBO TPEYrOJIbHUKOB; MapauIeIbHOCTh H
MEPIEeHIUKYIAPHOCTD MPAMBIX, YTOJI MEXKIY MPSIMBIMH, MEPIEHIUKYIAP, HAKJIOHHAsA, MPOEKLUs, nogodue Gpuryp,
MOJ0OHBIE TPEYroJIbHUKH, CUMMETPUS OTHOCHUTENBHO TOYKM M MPSAMOM; yMEHHE paclo3HaBaTh pPAaBEHCTBO,
CUMMETPHUIO U noiobue Guryp, napajieqbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MHUpE
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YMeHune omnepupoBaTh TMOHATHSMHU: JJIMHA, PACCTOSHHME, Yroj (BeIWYMHA YIJIa, CHHYC W KOCHHYC yrja
TPEYroJIbHUKA), TUIONIa[b; YMEHHE OILICHMBATh Pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHUPE; YMCHHE
MPUMEHATH (OPMYJIBI TIEPUMETPA U TUIONIAAX MHOTOYT'OJIbBHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAJM Kpyra, o0bema
MPSAMOYTOJILHOTO MapajuieNielUIe1a; YMEHUE PUMEHSTh MPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYyMME
yIJOB TpeyroibHUKa, Teopemy Iludaropa, TpUrOHOMETpPUYECKHWE COOTHOLICHUS JJs BBIYUCICHUS JJIUH,
PaCCTOSHUM, IUIOIIAICH
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YMmenue uzo0paxarh Miockue GUrypbl U UX KOMOHMHAIIMH, MPOCTPAHCTBEHHBbIE (PUTYpPBI OT PYKH, C IOMOIIBIO
4epTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY UJIM CUMBOJBLHOMY OIHCAHUIO
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YMeHue onepupoBaTh NOHATUAMU: NPSAMOYIOJIbHAsE CHUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, ITPOU3BEIACHUE BEKTOPA HA YUCIIO, CKAISIPHOE MPOU3BEICHUE BEKTOPOB; YMEHHUE UCIIOJIB30BaTh BEKTOPHI
Y KOOPAWHATHI JUISl MPEACTABICHHUS NAaHHBIX M PEIIeHUs 3aad, B TOM YHCIE M3 JAPYTHX y4eOHBIX MPEeIMETOB U
peabHOM KU3HU
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YMeHue onepupoBaTh MOHATUSAMH: CTOJIOMKOBBIE U KPYrOBBIE JUAarpaMMbl, TaONHIbI, cperHee apu(MeTHUecKoe,
MeauaHa, HauOoJblliee M HauMEHbLIee 3HA4YeHHs, pa3Max YUCIOBOrO Habopa; yMEHHE U3BJIEKaThb,
UHTEpIPETUPOBaTh U MpeoOpa3oBbIBaTh HHGPOPMALIMIO, TPEACTABICHHYIO B TaONMIAX W Ha JAdarpammax,




OTPAKAOILYI0 CBOMCTBA U XapAaKTEPUCTUKU PEAIBHBIX IPOLECCOB U SIBJICHUM; YMEHHUE pacllO3HABaTh U3MEHUYUBLIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUpE
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YMeHue omnepupoBarh MOHATUSAMU: CIy4alHbIA ONBIT (CIIy4alHbI SKCIEPUMEHT), 3JIEMEHTapHOE COObITHE
(3meMeHTapHBI HMCXOJ) CIy4aliHOTO OIBITA, CIydallHOE€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHUE HAXOIWTh
BEPOSITHOCTH CIy4alHbIX COOBITHI B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE pPEIIaTh
3a/lauyd METOJOM OpraHM30BaHHOTO Iepedopa M C HCIHOJb30BaHHWEM IPaBUJIa YMHOKEHHS, YMEHHUE OLICHUBATH
BEPOSITHOCTH pEaJbHBIX COOBITUH W SABJIEHUH, MOHUMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KaloIlEM MHUpPE W B JKU3HM; 3HAKOMCTBO C TOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHMSIX
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YMeHnue BpIOUpATh MOAXOIAINMI W3YYEHHBINM METOJ JUIsl pelIeHUs 3a/1auM, IPUBOIUTH IPUMEPHI MATEMAaTUYECKUX
3aKOHOMEPHOCTEW B MPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE, OIMCHIBAThH
OT/IEJIbHBIE BBLAAIOIINECS PE3YIbTAThI, IIOJYYEHHBIE B XO/I€ PA3BUTUS MAaTEMATHKN KAK HAyKH, IPUBOJIUTH IPUMEPHI
MAaT€MAaTHYE€CKUX OTKPBITHUI M UX aBTOPOB B OTEYECTBEHHON U BCEMHUPHOUN UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kox IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JAECATUYHBIE JPOOU, TPOLIEHTHI, 0ECKOHEUHbIE MEPUOINYECKHE IPOOU
1.3 PanmonanpHble yncna. ApudMerndyecke onepanmy ¢ paluoOHaIbHBIMU YUCIIaMU
1.4 JleiicTButenpHble yncia. ApudpMeTH4ecKre onepauny ¢ AeUCTBUTEIbHBIMU YU CIAMU
1.5 [TpubmmxE€HHBIC BEHIYUCIICHUSI, IPABHIIA OKPYTJICHUS, PUKUIKA U OI[EHKA PE3yJIbTaTa BBIYUCICHUN
2 AnrebpandecKkue BbIpaKeHHs
2.1 BykBeHHbIE BbIpaXeHUs (BBIPAKEHHS C IEPEMEHHBIMH )
2.2 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIbHBIM NoKa3aTeneM. CBOMCTBA CTEIEHU
2.3 MHoOro4aeHbl
2.4 AnrebOpandeckas 1po0b
2.5 ApubMeTHIeCKHii KOPeHb HATYypaJIbHOU cTeneHu. JIeiCTBUS ¢ apu(MEeTHIEeCKUMHU KOPHSIMHU HATypaIbHON CTETICHU
3 YpaBHEHUS] 1 HEPABEHCTBA
3.1 [enpie 1 npoOHO-panoHaIbHbIe YypaBHEeHUs. CHCTEMBI M1 COBOKYITHOCTH YPaBHECHUM
3.2 [enble u 1poOHO-paloHaibHble HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenye TeKCTOBBIX 3a1a4
4 Uucnosle OCIEI0BATEIbHOCTH
4.1 [TocnenoBarensHOCTH, COCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMeTpuueckas nporpeccuu. opmyria CI0XKHBIX MPOIIEHTOB
5 OyHKINU
Oynkuus, crnocodsl 3amanus ¢ynkuuu. 'paduk dynxmuu. OOnacTe ompeneseHrs U MHOXKECTBO 3HaueHui ¢yHkuuu. Hymu
5.1 ¢bysakun. [TpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (PYHKIMU. MakKCHUMyMbl U MUHUMYMBI (DYHKIIHU.
HauGonpiee 1 HauMeHblllee 3Ha4eHne (PYHKIIUN Ha IPOMEKYTKE
6 KoopannaTsl Ha psMO U INIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlexapTOBbI KOOPJIMHATHI HA IJIOCKOCTH
7 I'eomerpus




7.1

['eomerpuueckue GUIypbl U X CBOICTBA

7.2 TpeyronbHuk
7.3 MHOTOyroJbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCKuX BEINYHH
7.6 BekTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 ['padbr




YYEBHO-METOANMYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpust: 7 - 9-e kiacchl: 0a30BbIl YPOBEHB: YUeOHUK; 14-¢ nu3nanue, nepepaboranHoe, 7-9 kiacc/
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METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Marematuka. ['eomerpusi : 7—9-e kiacchl : 6a30BbIl YPOBEHb : METOJUYECKOE MOCOOME K MPEAMETHON JIMHUHM YIEOHUKOB
no reometpuu JI. C. Aranacsna, B. @. byrysosa, C. b., Kagomuiesa u ap./ — 2-e u3j., crep. — Mocksa : [Ipocsenienue,
2023. — 48 c.
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