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IIOACHUTEJ/IbHASA 3AIIMCKA

l'eomeTpust KaK OZIMH M3 OCHOBHBIX Pa3zie/ioB LIKOJbHON MaTeMaTHKH, UMEIOLUI CBoei
1[eflbl0  00ecIieunTh H3yueHHe CBOWCTB M pa3MepoB (UIyp, MX OTHOIIEHWH U B3aWMHOE
pacriosio)keHve, OMUpaeTCsl Ha JIOTMYeCKYH0, JOKa3aTelbHYH0 JMHUIO. LIeHHOCTb W3yueHus
reoMeTpUU Ha YPOBHE OCHOBHOT'O 0011[ero 06pa30BaHUs 3aK/IFOUAeTCS B TOM, UTO 00yUaroIuics
YUUTCS TIPOBOJUTH JlOKa3aTe/bHble pacCYy>K[eHWs, CTPOUThb JIOTMYeCKHe YMO3aK/IHoUueHMUs,
Jl0Ka3bIBaThb MCTHUHHbIE YTBEP)KJEHUS] U CTPOWUTb KOHTPIIPMMEpPbI K JIOXKHBIM, ITPOBOJUTH
PacCy’>KJeHHsl «OT TIPOTUBHOTO», OT/IMUAaTh CBOMCTBA OT MPHU3HAKOB, (hOPMY/IMPOBATh 0OpaTHbIe
YTBEpPXKAEeHUS.

Bropoii 11e/1b10 U3yueHUsi TeOMETPUM SIBJISIETCSl UCTIO0/Ib30BaHUe eé KaK MHCTPyMeHTa Mpu
pellieHMy KaK MaTeMaTUYecKuX, TaK M TIPaKTUUeCKWX 3a/lay, BCTPeuaroluxcs B pearbHOU
ku3HU. OOydYaromMiAcst O/DKeH HAy4YUThCS OTpe/ie/IuTh TeOMeTpUYecKyr (urypy, omucarb
C/I0BaMH [IaHHBIM UepTéX WM PUCYHOK, HAWTW TJIOLIA/lb 3€MeJIbHOTO Y4YacTKa, pacCurTaTh
HeoOXOJVMYI0 [IIMHY ONTOBOJIOKOHHOTO Kabens wiM TpeOyemble pa3Mepbl rapaka Ajist
aBTOMOOU/IE. TOMY COOTBETCTBYET BTOpasi, BHIUMC/IUTEIbHAS JIMHUSI B U3YUEHUU T'€OMeTPUU.
[lpy pemmeHwM 3a7au MPAKTUUECKOTO XapakTepa OOyYarOL[WIiCs  YUUTCS  CTPOUTH
MaTemMaThueCcKhe MOJe/Nd peanbHbIX JKA3HEHHbIX CUTYyalUui, MPOBOJUTH BLIUUCIEHUS U
OLlIeHMBaTh aJ|eKBaTHOCTb I10/Iy4YeHHOT 0 pe3yJ/ibTara.

KpaiiHe BaXHO TIOJUEPKUBATb CBS3M T€OMETPUU C JPYTMMH yueOHBIMU TIpeMeTaMH,
MOTHMBHDOBaTh  WCII0/Ib30BaTh  ONpeZie/ieHUs reoMeTpuyecKUx GUryp U TOHSTHM,
JIeMOHCTPUPOBAThb NPUMeHEeHHe TI0JTydeHHBIX YMeHUM B (hH3UKe U TeXHUKe. JTH CBsi3U Hanboee
SIPKO BU/HBI B TeMax «BeKTopbl», «TpUroHoMeTpuyeckue COOTHOLLIEHUs», «MeTo  KoopAuHaT»
u «Teopema ITudaropa».

YuebHbIN Kypc «['eoMeTpuisi» BK/IIOUAaeT CJIeAYIOI[He OCHOBHbIE pa3fie/ibl CO/epKaHUs:
«[eomerpuueckue GUTYpBl W WX CBOWCTBa», «VI3MepeHUWe TeOMeTPUUYECKUX BeTMUUHY,
«/leKapTOBbl ~ KOOpDAMHATbl HAa IUIOCKOCTW», «BekTtopbl», «/IBI)KeHUsI  IJIOCKOCTU»,
«[Ipeobpa3oBaHHs TOAOOUS».

Ha u3yuenue yueGHoro Kypca «I'eomeTpusi» otBogutcs 204 vaca: B 7 kacce — 68 yacoB
(2 yaca B Hepenm0), B 8 K/acce — 68 yacoB (2 yaca B Hejlent0), B 9 Knacce — 68 uacoB (2 vaca B
HeJiesto).



COJEPXAHUE OBYYEHUSA
7 KIIACC

HauanbHble MoHATUS reoMeTpuu. Touka, mnpsmas, OTpe3OK, Jyd. YTosi. Bunsl yrios.
BeprukanbHble W cMekHble  yriibl.  buccektpuca yria. JloMaHas, MHOTOYTOJIbHUK.
[TapanienbHOCTb U NeprIeHAUKY/IIPHOCTD MIPSMBIX.

CuMMeTpuuHble (purypel. OCHOBHBIE CBOMCTBA 0CEBOU cUMMeTpu. [Ipumepbl cMiMMeTpumn
B OKpy’KaroleM Mupe.

OCHOBHbIE TIOCTPOEHUSI C TOMOLIBIO LMPKY/as U JauHeWku. TpeyronbHUK. Boicora,
Me/jraHa, OMCCeKTPUCa, UX CBOMCTBA.

PaBHOOe/IpeHHBIN ¥ PaBHOCTOPOHHUM TPeyro/ibHUKWA. HepaBeHCTBO TpeyroJyibHUKa.

CBolicTBA ¥ TIpU3HAKA paBHOOEAPEHHOTO TpPeYrolbHUKA. [IpU3HAaKM paBeHCTBA
TPeyro/JbHUKOB.

CBoMCTBa U NPU3HAKKU MapajieNnbHbIX NpsaMblx. Cymma YIJIOB TpeyrojibHMKa. BHelHue
YIJIbl TPEYTOJIbHUKA.

[TpssmoyronbHbIN TpeyroabHUK. CBOWCTBO MeZAMaHbl IPSIMOYTO/JBHOIO TPEeYyroJibHUKA,
NpOBeJEHHOW K rumnoreHy3e. [Ipr3HakKu paBeHCTBAa TIPSIMOYTO/bHBIX TPEYroJbHUKOB.
[TpsiMOyTO/BbHBIN TPEYro/bHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYr0J/IbHHMKA, HEPABEHCTBO O [J/IMHE JIOMaHOM,
TeopeMa 0 OosbliieM yryie U 60JIbILel CTOPOHe Tpeyro/bHUKa. [lepreHANKy/Isip ¥ HaK/IOHHasI.

'eomeTprueckoe MecTO ToOueK. buccekTpuca yrna M cepeiMHHBIN TEpPHEeHJUKYIsAp K
OTpe3KYy KaK reomMeTpuyeckKue MecTa TOueK.

OKpY)XKHOCTb U KpYyI, XOpZa U [AuvaMeTp, HUX CBOWCTBa. B3auMHOe pacmosiokeHue
OKpY)XHOCTM M npsiMou. KacartenbHas M cekyiast K OKpY>KHOCTU. OKpY)>KHOCTb, BITMCAHHas B
yron. BrivcaHHas 1 onvcaHHasi OKpY>KHOCTH TPeyroJIbHUKa.

8 KV/IACC

YetbipéxyronpbHuKy. IlapanienorpaMM, ero npu3Hakd M CBoOWCTBa. YacTHble ciydau
rapasuiesiorpaMMoB  (TIpSIMOYTOJIbHUK, POMO, KBaJ[paT), WX TIPU3HAKU U CBOMCTBa. Tpamerus,
paBHOOOKasi Tpamelysi, eé CBOMCTBa U NMpu3Haku. [IpsMoyrosbHas Tpamnewysi.

Metog, yaBoeHusi mejuvanbl. LleHTpanbHas cumMetpus. Teopema daseca U TeopeMa O
IIPOIIOPLMOHA/IBHBIX OTpe3Kax.

CpefHue TMHUM TPeYroJbHUKA Y Tparelvu. LleHTp Macc TpeyroJibHUKa.

[Togobue TpeyronbHUKOB, KO3pduimeHT mogobus. [Ipu3Haku 1mogo0usi TpeyroibHUKOB.
[TpumMeHeHMe TIOAOOUS TIPU PellieHnH TIPaKTUYeCKUX 3a/]au.

CaolicTBa moujazied reoMeTpuueckux (uryp. @opmysbl s MIOLIAAA TPEYrobHUKA,
napasuiesiorpaMMa, pom6a u tparneruu. OTHOIIeHHe TIIoIIael mogo0HbIX GUryp.

BeIunciieHue monazieid TpeyroJbHUKOB U MHOTOYTO/IbHUKOB Ha KijleTuaToi bymare.

Teopema Iludaropa. IlpumeHeHue TeopeMbl [Tudaropa mpu pellieHHWH MpPaKTHYECKUX
3a/au.

CHUHYyC, KOCHMHYC, TaHI'eHC OCTpPOro yrja IIpsSMOYIOJIBHOTO TpeyrojibHuka. OCHOBHOe
TPUTOHOMETPUUEeCKOe TOX/eCTBO. TpuroHoMmerpuueckue GyHKLMHU yrioB B 30, 45 u 60°.

BrucanHble U LjeHTpa/ibHbIE YTJ/Ibl, YTOJ MEXJy KacaTelbHOM U XOpPAOWU. YT/bl MeXIy
XOpJlaMd ¥  CeKyllMMH. BrivcaHHble U OINWCaHHble YeTbIPDEXYrOJIbHUKU. B3anmHoe
pacriosio’keHre JByX OKpy)kHOcTel. Kacanwe okpykHocTeid. OOiue KacarelbHble K JABYM
OKPY’>KHOCTSIM.

9 KV/TIACC

Cunyc, KocuHyC, TaHreHc yrioB or 0 pgo 180°. OcHOBHOe TPUTOHOMETpPUUYECKoe
TOXAeCTBO. POPMY/Ibl IIPUBE/|€HNSI.



Pemenne tpeyronpHMKOB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. PerieHue
TpaKTUYeCKUX 3a/iau C UCT0JIb30BaHUEM TeOpeMbl KOCUHYCOB U TeOpeMbl CUHYCOB.

[Tpeobpa3oBanue 1mogo6us. ITogo6re cOOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 1pou3sBe/ileHUH OTPE3KOB XOPJ, TeOPeMBI O TIPOU3BeJIeHUH OTPe3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTe/bHOM.

Bektop, pgnuHa (MOAy/nb) BeKTOpa, COHAmpaB/ieHHble BeKTOPbl, MPOTUBOIOIOXHO
HarpaB/ieHHble BEKTOPbI, KOJ/UIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, Orepalyyd Haj
BeKTOpaMU. Pa3jioxkeHue BeKTOpa I10 ABYM HeKOJ/UIMHeapHbIM BekTopaM. KoopauHaTthel BeKTOpa.
CkansipHOe TIpou3Be/ieHre BeKTOPOB, MPUMeHeHUe /1J1s HAXO0XK/IeHHUs [I/TUH U YTJIOB.

[lekapToBbl KOOpJWHATBI Ha IIJIOCKOCTH. YpaBHEHUsI TIPSIMOW K OKPY)XXHOCTU B
KOOpAUHATax, repeceueHre OKPY>KHOCTel U MpsiMbIX. MeToz KOOpAUHAT U ero NpuMeHeHUe.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. I/IMHAa OKPYKHOCTH. I'pasycHas U pajjiaHHas Mepa yria,
BbIUMC/IEHUE JIJTUH AYT OKpY>KHOCTel. [lnomaap Kpyra, ceKTopa, cermeHTa.

[IBY>KeHUsI MJIOCKOCTH Y BHYTPEHHUE CUMMEeTPUU (Uryp (3/1eMeHTapHbIe Mpe/iCTaBaeHus]).
[TapannensHsbIii nepeHoc. [ToBopoT.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA I'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJ/IbTATbBI

JInuHOCTHBIE pe3y/IbTaThl OCBOEHUs IpOrpaMMbl yueOHOTO Kypca «['eomeTpusi»
XapaKTepU3yIOTCS:

1) naTpuoTHUecKoe BOCIMTaHHe:

MposiB/ieHWeM UWHTepeca K TMIPOLIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaThKH,
LEHHOCTHBIM OTHOLLEHWEM K [JOCTH)KEHMSIM pPOCCUMCKUX MaTeMaTMKOB W POCCHUHCKOMN
MaTeMaTUueCKOU 1IKOJIbl, K MCI0J/Ib30BAHUIO 3THX [JOCTU)KEHUN B APYTHUX HayKaX M MPUKIaJHBIX
cohepax;

2) rpa)k/JaHCKoOe ¥ AYXOBHO-HPAaBCTBeHHOE BOCIIUTAaHHe:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTe TpakJaHWHA W peayu3aliid ero Tpas,
rpe/icTaB/ieHMeM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI Pa3/IMUHBIX CTPYKTYP,
SIBJIEHUH, TPOLIeAYpP TPakJaHCKOro obiecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY)X/IEHUIO 3TUYECKUX TP00JieM, CBSI3aHHBIX C TMPAKTHUECKUM TPUMEHEHHEM J[OCTVKeHUH
HayKH, OCO3HaHWEeM Ba)KHOCTA MOPaTbHO-3TUUECKUX MPUHLIMIIOB B /leATe/IbHOCTH YYEHOTrO;

3) TpyAoBOe BocMTaHHeE:

YCTAaHOBKOM Ha aKTUBHOE yuyaCTHe B pelIeHUM MpaKTUYecKuX 3a/ad MaTreMaTuuecKou
HanpaB/eHHOCTH, OCO3HAaHWEM Ba)KHOCTH MaTeMaTH4YeCKOro 0O0pa30BaHUsI Ha MPOTSHKEHUH BCel
YKU3HU IS YCTIelTHOW TpodeCcCHoHaNMbHOM AeITe/TbHOCTA U Pa3BUTHEM HeOOXOJUMBIX YMEeHHH,
OCO3HAaHHBIM BBIOODOM U TIOCTPOEHHWEM WHIWBHUAYalbHOH TpaeKTopuu oOpa3oBaHUs U
YKU3HEHHBIX TVIAHOB C YYETOM JIMUHBIX UHTEPECOB 1 00I1IeCTBeHHbIX TTOTPeOHOCTelH;

4) s3cTeTUeCKOe BOCIIUTAHHE:

CMIOCOOHOCTBIO K 3MOLIMOHAIBHOMY W 3CTEeTHUECKOMY BOCIIPUSTHIO MaTeMaTH4eCKHUX
00BEKTOB, 3a/1a4, PellleHnl, pacCy>KJeHUIM, YMEHUIO BUIeTh MaTeMaTHUeCKre 3aKOHOMEPHOCTH B
VCKYCCTBE;

5) IIeHHOCTH HAyYHOI'0 MO3HAHUSA:

OpHeHTal[el B [1esiTe/IbHOCTH Ha COBPEMEHHYIO CHUCTeMY HayuHbIX TIpe/ICTaBlIeHUi 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Ue/ioBeKa, TPUPOAbI W 0O0IlecTBa, TOHUMaHHEM
MaTeMaTUueCcKol HaykKu Kak cdepbl uesoBeuecKOW [eATelbHOCTH, 3TarioB e€ pa3BUTUSL U
3HAUMMOCTH [I/Is1 PA3BUTHS L[UBUIM3Al[MH, OBJIaZieHeM SI3bIKOM MaTeMaTUKU U MaTeMaThUuecKou
KyJIbTYpOM KakK Cpe/iCTBOM T[IO3HAaHWS MHpa, OB/IaJeHUeM [IPOCTEHIIMMU HaBbIKaMHU
HCCIIeJ0BaTeTbCKOM /leATeTbHOCTH;

6) ¢usnueckoe BocnuTraHue, (¢(opMHpOBaHHe KYJIbTYpPbl 3[A0POBbS U
IMOI[HOHA/ILHOTO 0/1aromo/Tyuns:

TOTOBHOCTbIO TIPUMEHSTh MaTeMaTHyeCcKWe 3HaHUsi B MHTepecax CBOEro 3/0pOBbS,
BeJIeHHs1 3[J0POBOT0 0Opa3a >XKu3HU (37j0pOBOe MUTaHWe, COAaHCUPOBAHHBIM PEXKUM 3aHATHN U
OT[bIXa, peryispHasi (usnyeckasi aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBblKa pediekcuy,
TIpU3HAHUEM CBOErO TpaBa Ha OIIMOKY U TaKOI'o >Ke TpaBa JPyroro ueaoBekKa;

7) 3K0/10rHYecKoe BOCIUTaHue:

OpHeHTaI[el Ha MpUMeHeHHe MaTeMaTHMUeCKUX 3HaHWM [ pellleHus 3afau B 001acTv
COXPAHHOCTU OKpY)Katollleid cpefibl, TJIaHUPOBaHUSI TIOCTYMKOB U OLIEHKU MX BO3MOXKHBIX
TIOC/IeZICTBUM [I7IsT OKPY’Karloll[el cpefibl, 0CO3HAaHHEM T100a/lbHOTO XapaKTepa 3KOJI0TMUeCcKUx
1po0JieM U TIyTel UX pelieHus;

8) ajjanTanus K U3MEHAIOIMMCS YCI0BHAM COIL[HA/TBHOW U IPUPOJAHON CpeAbl:

TOTOBHOCTBIO K [IeHICTBUSIM B YC/IOBUSIX HEOMpe/e/IEHHOCTH, TMOBBILLIEHUIO0 YPOBHSI CBOel
KOMITIETEHTHOCTH uepe3 TMPAKTUUeCKYIO JesiTe/IbHOCTh, B TOM UKC/Ie YMeHUEe YUUThCS Y APYTUX
nrofield, mpruobpeTaTh B COBMECTHOU JIeSITe/TbHOCTA HOBBIE 3HAHMSI, HABbIKU U KOMIIETEHIINU U3
OTIbITa IPYTHX;



HeoOXOJMMOCTBHIO B JOPMUPOBAHUH HOBBIX 3HaHWM, B TOM umc/ie (OPMYTHUPOBATh UJEH,
TIOHSITHSI, TUIIOTe3bl 00 0OBbeKTax U sBJEHUSIX, B TOM UMC/e paHee HeHW3BeCTHBIX, 0CO3HABaTh
neduUThl COOCTBEHHBIX 3HAHUH U KOMIIETeHTHOCTEH, T/IAHMPOBATh CBOE Pa3BUTHE;

CrIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CUTYallMIO, BOCIIPUHKMMATh CTPECCOBYIO
CUTYyal[MI0 KakK BbI30B, TPeOYIOIIM KOHTpPMep, KOPPeKTHPOBATh TNMPUHUMAaeMble DelIeHus U
JelcTBuUs, (OPMY/IMPOBaTh U OLIeHUBaTh PUCKU U MOC/IeACTBUSL, ()OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATBI
ITo3HaBaTe/bHbIE YyHHBepCaIbHbIe yueOHbIe AeiiCTBUSA

Ba3oBble 1oruueckue JeicTBHA:

® BBIBIATH U XapaKTepU30BaTh CYIleCTBEHHbIE TPU3HAKA MaTeMaTHUeCKNX OOBEeKTOB,
TOHSITUM, OTHOILIEHUN MeXAYy TIOHSTHUAMM, (POPMY/HMPOBaTh OMpejeneHus TOHSATHH,
yCTaHaB/IMBAaTh CYIL[eCTBEHHBINM MPU3HAK KIaCCU(UKAL[KM, OCHOBaHUS [jisi 00001eHUs 1
CpaBHeHUsi, KpUTePUU ITPOBOJMMOTO aHa/In3a;

e BOCMPUHMMATh, (POPMY/JIMPOBATH M TPE0OPAa30BBIBATH CYXKAEHUS: YTBEDAUTEbHbIE U
OTpULaTe/bHbIe, e AMHUYHbBIE, YaCTHBIE U 00II1e, YC/IOBHBIE;

e BBIB/IATH MaTeMaTUUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpeuns B (akTax,
JlAHHBIX, HAO/IOZEHUSIX W YTBEP)KAEHWSX, TMpeAsaraTb KPUTEPUH [Jil BbISIBIEHUS
3aKOHOMEPHOCTeN Y IPOTUBOPEeYUH;

e lenaTh BBIBOJbI C HCIIO/Ib30BaHKEM 3aKOHOB JIOTWKH, J€NYKTHUBHBIX U WH/YKTUBHBIX
YMO3aK/II0UeHH, YMO3aK/IF0ueHUi 10 aHa/loTry;

e pa3dupath J0Ka3aTeabCTBAa MaTeMAaTHUECKUX yTBepXKJeHuH (TpsiMble U OT TTPOTUBHOTO),
MIPOBOJUTE CaMOCTOSITEJIBHO HEC/TI0XKHBbIE [[0Ka3aTe/bCTBa MaTeMaTh4yeCcKuX (hakToB,
BBICTPauBaTh apryMeHTAlMIO, NPUBOJAUTb NPHUMephbl U KOHTPIPUMEpbI, 000CHOBBIBATh
COOCTBEHHBIE PaCCYKIEeHUS;

e BbIOMpaTh crocob pelneHus y4eOHOM 3ajaud (CpaBHUBAThb HECKONbKO BapHaHTOB
peltieHusi, BeIOMpaTh Hanbosiee TOAXOJSMIIUIM C YUETOM CaMOCTOSITENIbHO BBIJeJIEHHBIX
KpUTEpUEB).

Ba3oBble ncciieoBare/1bCKue JeiCTBHA:

® CIO/b30BaTh  BOMPOCHI  KAaK  MCC/IeA0BaTe/lbCKUMA  WHCTPYMEHT  T103HaHWUS,
(hopMy/TMpOBaTh BOIPOCHI, (YUKCUPYIOIIYEe MPOTUBOPeUHe, Mpob/ieMy, CaMOCTOSITeTbHO
yCTaHaB/MBaTh MUCKOMOE U JaHHOe, JOPMHUPOBATH THUIOTE3Y, apryMEeHTHPOBaTh CBOIO
TIO3ULUI0, MHEHUE;

® TIPOBO/UTH TIO CAMOCTOSTE/NILHO COCTaB/IeHHOMY TUIaHY HEC/OXKHBIA 3SKCIIEepUMEHT,
HeOOJIbIlIOe  MCC/IeIOBAaHKE [0 YCTAaHOBJIEHWIO OCOOEHHOCTeH MaTeMaTH4yeCcKOro
00BeKTa, 3aBUCUMOCTel 00BEKTOB MEXKIy COOOM;

e caMocCTOsITeNIbHO  (hopMynupoBaTh  000OIeHHMST U BBIBOABI [0  pe3yjbTaTaM
TIPOBEJIEHHOTO HAOJFO/IeHHs], UCC/IeIOBAHUS, OLeHUBaTh JOCTOBEPHOCTBH IMOJTyYeHHBIX
pe3y/bTaToB, BLIBOZIOB M 0000IIeHMIA;

e TIPOrHO3UPOBATh BO3MOKHOE Pa3BHUTHE MPOLIECCA, a TAK)KE BBIABUTATh MPeTIONI0KEHUs
0 €ro Pa3BUTHH B HOBBIX YC/IOBUSX.

Pa6ota ¢ uaopmanmei:

® BBISB/IATH HEJOCTaTOYHOCTh M M30BITOUHOCTh MH(POPMAIIUH, JaHHBIX, HEOOXOUMBIX 151
pelLIeHus 3a/jauy;

e BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3MPOBaThb M WHTEPIIPETHPOBATh WH(OPMALHIO
Pa3MUHbBIX BU0B U OPM Mpe/|CTaBIeHus;

e BBIOMpATH GOPMY TpeCTaBIeHUS WHPOPMAIMU U WUTIOCTPUPOBATh pPelllaeMble 3afiauu
CXeMaMH, iarpaMMaMH, THOUM IrpaUKoi U UX KOMOMHALIUSIMY;



e OIIEHHBaTh HAJEXHOCTh WH(POPMAIUU TI0 KPUTEPUSIM, MPEAI0KEHHbIM yUUTeeM WIN

c(OpMyTMPOBAaHHBIM CaMOCTOSITE/TLHO.
KoMMyHHKaTHBHbIE YyHUBepPCa/IbHbIe yUeOHbIe [[eHCTBHA:

e BOCIPUHMMATh ¥ (OPMYJUPOBATh CY>KJEHHSI B COOTBETCTBHU C YCJIOBUSIMHM W IIeJISIMU
o0ILleHUs, SICHO, TOYHO, T'DaMOTHO BbIP@KaTh CBOI0 TOYKY 3DEHUS] B YCTHBIX W
MUChbMEHHBIX TEKCTax, /laBaTh MOSICHEHUs TI0 X0y PelleHHs 3a/laud, KOMMEHTHPOBaTh
TIO/TyYeHHbBIN pe3y/bTarT;

e B Xx0/le 00CYXK/IeHUsI 3a/laBaTh BOMPOCHI 0 CYIIEeCTBY 00CY>KZaeMOi TeMbl, TIPOOJIeMBI,
pelIaemMoi 3a7iaun, BbICKa3bIBaTh WU, HalleJieHHbIe Ha TIOMCK pelleHus], COMOCTaBISITh
CBOU CYXX/IEHUSI C CY)KIE€HUSIMHU [PYTUX YUYaCTHUKOB AWasiora, 0OHapy>KUBaTh pa3/iMuue
U CXOZCTBO TO3WLMI, B KOPPEKTHOM ¢opme (HOpPMy/IMpOBaTh pa3HOIJIACHsl, CBOU
BO3Pa’KEHHSI;

® TIpe/CTaB/SATb Pe3y/bTaThl PelleHus 3a/aud, SKCIIepUMeHTa, MCCIe[0BaHUsl, TIPOEKTa,
CaMOCTOSITE/ILHO BbIOMpaTh (JOpMaT BBICTYIIEHHSI C y4YETOM 3aJau Tpe3eHTalud U
0COOeHHOCTEH ayIUTOPUU;

e TIOHMMAaTh W UCII0J/Ib30BaTh MPEUMYIIIECTBAa KOMAaHJHOW U MHAUBUYaTbHON PabOThI MpH
pelleHnH yueOHbIX MaTeMaTUUeCKUX 3a7iau;

e TPUHUMATH Lie/lb COBMECTHOM [1eSITeJIbHOCTH, TJIAHUPOBATh OPraHU3aLI0 COBMECTHOU
paboThl, pacnipeziesisiTh BUZABI paboT, 10roBapuBaThCs, 00CYKAATh TIPOLIECC U Pe3y/IbTaT
paboThl, 0600111aTh MHEHHST HECKOJIBKUX JIFOZEeH;

® yuyaCTBOBaTh B IPYIIIOBBIX opMax paboTel (06CyKaeHusi, 0OMeH MHEHUSIMH, MO3TOBbIe
IITYPMBI U IPYTHE), BBITIOJHATH CBOIO YacTh pabOThI M1 KOOPJUHUPOBATH CBOM /1€HCTBUS
C IPYTUMU YjieHaMHM KOMaH/bI, OLIEHMBATh KAaueCTBO CBOETrO BK/azia B OOIUM MPOAYKT
10 KpUTEPHUSM, C(HOPMY/TMPOBAHHBIM yUaCTHUKAMHU B3aUMO/I€HCTBYSI.

PerynsiTuBHbIe YHHBepCaIbHbIE YUeOHbIe e CTBUSA

Camoopranusanus:

® CaMOCTOSITeJIbHO COCTaB/AThH TIUJIaH, aJrOPUTM pelleHus 3ajaud (WIA ero 4acThb),
BbIOMpaTh Crocob pelmieHWs C Y4YETOM MMEIOIIUXCS PecypcoB W COOCTBEHHBIX
BO3MO>XHOCTeM, apryMeHTUpPOBaTh U KOPPEKTUPOBAaTh BapHaHThI PelleHUN C yuETOM
HOBOW MH(OpMaLIUU.

CaMOKOHTPO/1b, SMOI[UOHA/TbHbIH HHTE/I/IeKT:

e BJa/IeTh CII0COOAMU CAMOTIPOBEPKH, CAMOKOHTDOJISI TIPOL[ecca W pe3ysbTaTa PelleHust
MaTeMaTHueCcKOol 3aJjauy;

e TMpeABU/ETh TPYAHOCTH, KOTOPbie MOTYT BO3HUKHYTH TIPU peIleHUM 3aflaud, BHOCHUTH
KOPPEKTHBBI B [IeSITEJIbHOCTH Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, HalIEHHBIX OIIMOOK,
BbISIBJIEHHBIX TPY/JHOCTE;

e OLIeHMBAThb COOTBETCTBUE pe3y/bTaTa JesiTe/lbHOCTU TMOCTaBA€HHOM e/ U yCJIOBUSIM,
OOBSICHATDH TPUUUHBI JOCTHPKEHUS WK HEJIOCTWKEHUS 11e/I1, HaXOAUTh OIIUOKY, /1aBaTh
OLIEHKY NPUOOPETEHHOMY OTTBITY.

INPEAMETHBIE PE3YJ/IbTATDI

K koHily oOyuyeHusi B 7 Kjacce 0OyuyarOL[WiiCs TIOMYYUT CrAeAyHOIIye TpeJMeTHbIe
pe3y/bTaThl:

Pacrio3HaBaTh U3yueHHble TeomMeTpUueckue (UIyphl, OMNpeZensiTh UX B3aUMHOE
pacriosio)keHue, M300pakaTb TeoMeTpUueckre (UTYpbI, BBITIOIHATL UEPTeXU I0 YCIOBHUIO
3afaun. VI3MepsATh JMHelHble W YIJIOBble BelWuMHbI. Perlate 3aj7auv Ha BbIUMC/IEHWE [JIUH
OTpe3KOB U BEeJIMUMH YTJIOB.



Henats TpyOyt0 OLIEHKY JMHEHHBIX U YTJIOBBIX BEJMUHWH IPeJMETOB B pearbHOW KU3HHU,
pa3MepoB NPUPOJHBIX 00beKTOB. Pa3muatk pasMepsl 3TUX 00bEKTOB IO MOPSAAKY BEJTMUMHBI.

CTpouTh YepTeXxy K reOMeTpUUeCKUM 3a/jaduaM.

[Tonb30BaThCsl NpU3HAaKaMM paBeHCTBA TPEYrOJbHUKOB, MWCII0/Ib30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPeYroJIbHUKOB ITPU PellleHnH 3a/1ay.

ITpoBOUTH JIOrMUECKUe pacCyKeHHs C UCII0/Ib30BaHHeM reOMeTpUYeCKUX TeOpeM.

[Tosnb30BaThCsd NpH3HAaKaMM paBeHCTBA IIPSIMOYTOJIbHBIX TPeYrOJIbHUKOB, CBOWCTBOM
Me/lMaHbl, TNPOBEeJEHHOM K TUIIOTeHy3e IPSIMOYTOJIbHOIO TpPeyrojbHUKa, B PpeLIeHuu
reoMeTpUUYeCKHX 3aziau.

OripefienisiTh Mapasvie/IbHOCTh TPSIMBIX C TIOMOILBIO YIJIOB, KOTOpble 0Opa3yeT C HHUMHU
cekywas. OnpefiensaTs napasule/bHOCTb MPSIMBIX C TIOMOILBIO PaBeHCTBA PACCTOSIHUM OT TOYeK
O/IHOM TIPSIMOM /10 TOUEeK IPYroi MPSIMOM.

Pemiath 3a/1aum Ha KjieT4aTo Oymare.

[TpoBOAWTL BBIUMCIAEHHSI U HAXOAWUTh UMC/AOBble U OyKBeHHble 3HAueHHsl YIJIOB B
reOMeTpUUeCKUX  3a/ayax C  MCIO0/Ab30BaHMEM CyYMMbl YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJ/IbHUKOB, CBOWCTB YI7I0B, 00pa30BaHHBIX TpU TlepeceueHud JBYX Tapasule/ibHbIX
MpSIMBIX CeKylel. PelllaTe mpakThuecKye 3ajauy Ha HaXOXK/JeHue YIJIOB.

BrnageTts MoHSATHEM reoMeTpUYeCKOro MecTa TOUueK. Y MeTh Omnpe/ieNiiTh OMCCeKTpUCy yriia
Y CcepeVHHbIN NeprieHJUKY/Isp K OTPe3KY Kak reoMeTpUuecKre MecTa TOUekK.

®opMyIMpoBaTh OnpefiesieHHss OKPY)KHOCTHM M Kpyra, XOpZbl U JMaMeTpa OKPY’KHOCTH,
T10/Ib30BaThCS UX CBOMCTBaMU. Y MeTb IIPUMEHSTh 3TH CBOKCTBA IIPU pellleHrH 3a/au.

BnaseTs MOHATHEM OINMMCAHHOM OKOJIO TPeyrojibHUKa OKPY)XKHOCTHU, YMeTb HaXOJUTb eé
teHTp. ITosb30BaThes hakTaMu O TOM, UTO OMCCEKTPUCHI YTJIOB TPEYro/bHUKA TIepeceKaroTCs B
OJJHOW TOYKe, U O TOM, YTO CepeJUHHble IepleHAUKY/SIpbl K CTOPOHaM TpeyroJbHUKa
TepeceKaroTCsl B OJHOU TOUKe.

Bnasetb mNOHATHMEM KacaTeJIbHOM K OKDPY)KHOCTH, TI0/Ib30BaTbCsi TeOpPeMOW O
MeprHeHVKY/ISIPHOCTY KacaTelbHOW Y pajuyca, NPOBeZEHHOI0 K TOUKe KacaHHs.

[Tonb3oBaThCcsl  MPOCTEMIIMMM TeOMeTpPUYeCKMMU HepaBeHCTBaMM, IIOHMMaTb HUX
MPaKTUYeCKUWA CMBICII.

[TpoBOAUTH OCHOBHBIE reOMeTpPUYECKHe TOCTPOEHUS C IOMOLLbIO LIUPKYJISl U IMHEHKU.

K koHiy oOyueHusi B 8 kjacce 0OyuyarOL[WICS TIOMYYUT CrAeAYIOIIMe TpeJMeTHbIe
pe3y/bTaThl:

PacriosHaBaTb OCHOBHbIE BH/Ibl UeTHIPEXYTOJIbHUKOB, KX 3JIEMEHTBbI, I0J/Ib30BaThbC WX
CBOWCTBaMM IPU pellleHNH TeOMeTpUUecKuX 3aau.

[IpuMeHATH CBOMCTBA TOUKM IlepeceyeHMs MeJuaH TpeyrojbHUKa (LieHTpa Macc) B
pelleHnH 3aZiau.

Bnazsets noHsTHEM CpefiHel TMHUM TPeYroJbHUKA U TpamneLiuy, NPUMeHSTbh UX CBOWMCTBa
IpU pellleHWd TeoMeTpUueckux 3ajau. [losb3oBaTbcs Teopemoit Paneca U TeopemMol O
MIPOINOPLIMOHA/IbHBIX OTpe3KaxX, MPUMEHSTh UX /ISl pellieHUs] TPaKTUUeCKHX 3aZau.

[TpuMeHsTH NPH3HAKY 110/j00MSI TPEYTOJIbHUKOB B PellieHWH reOMeTPUUeCcKHX 3aau.

[Tonb3oBatbcss Teopemol Iludaropa A peleHUsi reOMeTPUYECKMX U IPAKTHUeCKUX
3agau. CTpoOUTh MaTeMaTUUyeCcKyr0 MO/Je/b B MpaKTUUecKuX 3aflauaxX, CaMOCTOSITeJIbHO JesaThb
4yepTéX U HAXOJUTh COOTBETCTBYIOILME [JIVHBI.

Bnasetb MOHATUAMM CHHYCA, KOCMHyCa W TaHreHCa OCTPOro yrja IpsMOYIOJbHOTO
TpeyroabHUKa. [10/1630BaThCsl STUMHU MOHATUSMU /15 PellleHus TPAKTUUeCKUX 3a/au.

Beruncnares  (pa3nuuHbIMM - criocobamu)  TUIOM@/lb  TPeYro/ibHUKA ¢ TUIOLAJU
MHOTOYTOJIbHBIX ~ (Uryp (momb3ysich, Tr/e HeoOX0AWMO, KalbKynsaTopoMm). [IpyUMeHsITh
T0J/lyueHHbIe YMeHHs B IPaKTUUeCKHX 3a/jauax.

BnajeTrh MNOHATHSIMM BIOMCAHHOTO W LIEHTPAJbHOTO VIja, UCIO/Ib30BaTb TEOpPeMbl O
BIMCAHHBIX yTJax, yriaax MeXAy XOpAamu (CeKyluMH) U yrje MeXJy KacaTelbHOM U XOpZou
TIpU pellleHny TeOMeTpUYeCcKUX 3a/au.



BnageTs MOHATHEM ONMCAHHOIO YeThIPDEXYTOJIbHHKA, NPUMEHSTh CBOKWCTBA OMMCAHHOIO
YeTbIPEXYro/IbHUKA TP pellleHuH 3a/a4.

[TpMeHATH TOJyyeHHble 3HAHUS Ha MPaKTHKe — CTPOUTb MaTeMaTH4eCKUe MOJenu Jist
3a7lay peasibHOM >KU3HU U MPOBOJUTh COOTBETCTBYIOLME BHIYHC/IEHUS C IPUMEHeHUeM I1000Us
Y TPUTOHOMETPHH (TI0/TB3YSCh, T/le He00X0AUMO, KalbKY/ITOPOM).

K koHiy oOyueHusi B 9 Kiacce o0yuaroL[uiics TOMYUUT CreAyroliye IpeJMeTHble
pe3y/IbTaThl:

3HaTb TPUrOHOMeTpUUecKHe (YHKLMA OCTPbIX YIVIOB, HAaXOAWTb C MX TIOMOLbIO
pas/JuyHble  3/IeMEHTbl  IIPSAMOYIOJIBHOTO  TPeYrojbHUKA  («pelleHue  IPSIMOYTOJIbHBIX
TPeYyro/bHUKOB»). HaxoauTh (C MOMOIIBIO KalbKy/IsTOpa) [/WHBI U YI/IbI /IS HEeTaOINUHBIX
3HaueHUM.

[Tonb3oBaThCsl popMysiaMul NIPUBEIeHUS] 1 OCHOBHBIM TPUTOHOMETPUYECKUM TOXKeCTBOM
JJ151 HAXOKJJeHUsI COOTHOILIEHNH MeXXly TPUTOHOMeTPUYeCKUMU BeJIMUMHAMU.

Vicrnionb3oBaTh TeOpeMbl CUHYCOB M KOCHMHYCOB [i/Is1 HAXOXK/I€HUSI Pa3/IMYHBIX 3/1eMEHTOB
TpeyrojibHUKa («pelleHue TPeyrojbHUKOB»), TIPUMEHSITh WX TPU pelleHUd TeOMeTpPUUecKuX
3ajau.

Brnagets noHaTHsIMU 1peoOpa3oBaHust 1MOJ00MsI, COOTBETCTBEHHBIX 3/IEMEHTOB TMOJ00OHBIX
¢wuryp. ITonp3oBaTbcs cBOMCTBaMM MOA00OMS IPOU3BO/IBHBIX QUTYP, YMETh BBIYUCATH JJIMHBI U
HaXOJUTb YIJIbl y TIOAOOHBIX Guryp. IIpuMeHsiTh CBOWCTBA MOJ00Ms B TIPaKTUUYECKUX 3ajayax.
YMeTb NPUBOUTH TIPUMEPHI MOI00HBIX (PUTYP B OKPYIKalOI[eM MUpe.

[Tonb30BaThCsl TeopeMaMu O TMPOU3BEJEHUU OTPe3KOB XOpJ, O NMPOM3BeJeHUM OTPe3KOB
CeKyIIMX, O KBajjpaTe KacaTe/JbHOM.

[Tonb30BaThbCsl BEKTOpPaMH, IMOHMMaTb WX TeOMeTpuuecKuii U (U3NUYeCKUd CMBbICT,
NIPUMEHATh MX B peLIeHWH reoMeTpuYecKMx M (u3nueckux 3ajad. [IpUMeHSTb CKassipHOe
Npov3Be/ieHre BeKTOPOB /11 HaXOXKAeH!s JJIVH U YIJIOB.

[Tonb30BaThCsl MeTOLOM KOOpJAWUHAT Ha IUIOCKOCTH, IIPUMEHSITb €ro B PpelleHrd
reoMeTpUUeCKHX M MPakTUYecKuXx 3ajad.

BnazieTb MOHATHSMU MPaBUJIBHOI'O MHOIOYIO/IbHUKA, AJUHBI OKPY)XKHOCTH, [JIUHBI JYyTH
OKPDY)KHOCTM U DPaJJMaHHOW Mepbl yIJla, YMeTh BBIYMC/ATH IUIOLIAJb Kpyra M €ero 4Jacrem.
[TpyMeHATH MOTy4YeHHbIe YMeHUs B [IPaKTUYeCKUX 3a/avax.

Haxogute ocu (W1v LleHTpbl) CHMMeTPUM (DUTyp, NPUMEHSATh [ABW)XEHHs TUIOCKOCTU B
MPOCTENIINX CITydasx.

[TpyMeHATH TO/yuyeHHble 3HAaHUSl HA MPaKTHKe — CTPOUTb MaTeMaTH4yeCcKue MoJenu Jis
3a71a4 peasibHOM >KU3HHU U TMPOBOJUTh COOTBETCTBYIOI[ME BHIYMC/IEHHS C IPUMEHEeHUeM T10/[00Hs
Y TPUTOHOMETPUUECKUX (HYHKIUH (TI0/Ib3YSICh, I/ie He0OX0AUMO, KaTbKY/IITOPOM).



TEMATHUYECKOE IVIAHUPOBAHUE
7 KIIACC

Ko/mmuecTBO yacos JJIeKTPOHHBIe
. HaumeHoBaHMe pa3/ie/ioB U TeM (yudppoBbIe)
Ne n/n NMpOrpaMmbI Bcero Koutposbueie  IpaxTuieckue oOpa3oBaTe/bHBIE
paboTsI paboThI pecypesi
[Mpocretiinve reomerpuueckue GpUrypsl u
1 UX CBoOMcTBa. Mi3mMepeHue reoMeTprueCKUX 14 E§6§?/§e£i0rl§/7 f415e2e
BeJIMUUH DS-/0. )
bubmoreka IIOK
2 TpeyrombHuku 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TipsMble, CyMMa YIJIOB 14 1 bubmoreka LJOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>XHOCTb U Kpyr. ['eomeTprueckue 14 1 Bbubmoteka LIOK
TTOCTPOEHUsI https://m.edsoo.ru/7f415e2e
5 [ToBTOpeEHUe, 00001IeHNe 3HAHUIA 4 1 Eggg?/ﬁeﬁiorﬁﬁ f41502e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME




8 KITIACC

Ko/mmuecTBo yacos JJIeKTPOHHBIe
HaumeHoBaHue pa3/e/ioB U TeM (uudposBbie)
Ne n/m NporpaMMsl Bcero Konrponbable | IlpakrHieckue obpa3oBare/ibHbIE
padoThI padoThI pecypci
, bubmiorteka LJOK
1 HeTBIpEXyrOMLHHKH 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o Bubmoreka [TOK
2 TMPOITOPLIMOHA/ILHBIX OTpe3KaX, Mo/[00HbIe 15 1 .
TPeyrObHHKH https://m.edsoo.ru/7f417e18
[Tnowags. HaxoxxgeHue mioiagei Bubmoreka [TOK
3 TPEeYroJIbHUKOB U MHOTOYTOJIbHBIX (PUTYP. 14 1 httbs://m.edsoo.ru/7f417e18
[Totaau mogoOHBIX GUryp DS:AI. ]
4 Teopema ITudaropa v Hauana 10 1 bubmoreka IIOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
Yrbl B OKPY>KHOCTU. BriicaHHble 1
5 OITMCAHHbBIE YeThIPeXyrOJbHUKHU. 13 1 bubmoreka LIOK
KacaresnbHble K OKpy>xHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKPY’>KHOCTeH
. bubmorteka LJOK
6 [ToBTOpEHMe, 0600IIeHNe 3HAHM 4 1 https./m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOI'PAMME




9 KVIACC

KosinuecTBo yacoB J/IeKTPOHHbIE
HaumeHoBaHue pa3je/ioB U TeM (uudposBbie)
Ne /it nporpaMmb: Beero KoﬁnTpoanme HpGaKTI/I‘IECKI/Ie oGpazoBaTebHbIe
pabdoTnl padoThI pecypcbi
1 Tpuronometpusi. TeopeMbl KOCUHYCOB U 16 1 bubmiorteka LJOK
CUHYCOB. PellieHre TpeyrosibHUKOB https://m.edsoo.ru/7f41al2c
[Tpeobpa3oBanue 1mog06uss. MeTpuueckue bubmoreka IIOK
2 10 1
COOTHOLLEHUS] B OKPY>KHOCTH https://m.edsoo.ru/7f41al12c
bubmorteka LJOK
3 BexTope! 12 1 https://m.edsoo.ru/7f41a12c
4 [ ekapToBbI KOOPAWHATHI Ha MJIOCKOCTH 9 1 Bubmorea LIOK
P PA https://m.edsoo.ru/7f41a12c
;| g i | b LOK
Py tiazab Kpyra. https://m.edsoo.ru/7f41a12c
Boiurcienne nuioragen
bubmiorteka LJOK
6 JIBIDKEHHUS II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHMe, 060011eHNE, 7 9 bubmorteka LJOK
CcHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOI'PAMME







IIOYPOYHOE IVTAHUPOBAHUME

7 KJIIACC
No KosnyecTBo yacos Jlata O/1eKTpoHHbIe M (poBbIe
wn Tema ypoka Beero KonTponbabie IIpakTHueckue w3ydenns o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 [Ipocrerime reomeTprueckye 1 Bbubmoteka LIOK
00BEKThI https://m.edsoo.ru/8866b724
2 MHOroyronpHUK, JoOMaHast 1 Bub/morexa LOK
’ https://m.edsoo.ru/8866cb6a
3 CmexHble ¥ BepTUKa/IbHbIe YIJIbI 1 Bub/morexa LIOK
https://m.edso0.ru/8866c5c0
4 CmexxHble ¥ BepTUKa/IbHbIE YIJIbI 1 Bubmmorexa [IOK
https://m.edsoo.ru/8866c7be
S5 CmexxHble ¥ BepTUKa/IbHbIe YIJIbI 1
6 CmexHble ¥ BepTUKa/IbHbIe YIJIbI 1
7 CmexHble ¥ BepTUKa/IbHbIe YIJIbI 1
8 CmexHble ¥ BepTUKa/IbHbIe YIJIbI 1
N3mepeHne TMHENHBIX U YTJIOBBIX
9 Be/IMYMH, BbIUMC/IEHHEe OTPe3KOB 1
Y yTJIOB
o | Mo tna | B LOK
— https://m.edsoo.ru/8866c3ea
V3mepeHue TMHENHBIX U YTI0BbIX
11 BeJINYUH, BBIYUC/IEHHE OTPE3KOB 1
Y yI7IOB
V3mepeHue TMHENHBIX U YTJI0BbIX
12 BeJINYUH, BbIYUC/IEHHE OTPE3KOB 1
Y yIJIOB
13 [TepumeTp U mytoLaAb GUTYP, 1

COCTaBJ/IEHHBIX U3




14

15

NIPSIMOYT OJIbHUKOB
[epumeTp U nowags GUryp,
COCTaBJ/IEHHBIX U3

MIPSIMOYT O/TbHUKOB

[TonsTHE O paBHBIX
TPeyrojibHUKaXxX 1 IepBUYHbIe
TIpe/iCTaB/IeHNst O PaBHbIX

¢durypax

bubmiorteka LJOK
https://m.edsoo.ru/8866ce80

16

17

Tpu npr3HaKa paBeHCTBa
TPeyroJibHUKOB
Tpu ripr3HaKa paBeHCTBa
TPEYroJIbHUKOB

bubmiorteka LJOK
https://m.edsoo.ru/8866d1fa
bubmoreka IIOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPeyroJIbHUKOB

bubmoreka IIOK
https://m.edsoo.ru/8866e01e

19

20

Tpu npr3HaKa paBeHCTBa
TPeyroJibHUKOB
Tpwu ripr3HaKa paBeHCTBa
TPEYroJIbHUKOB

21

22

Tpu npr3HaKa paBeHCTBA
TPeyroJibHUKOB

[Ipr3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB

bubmorteka LJOK
https://m.edsoo.ru/8866e88e

23

[Ipu3Haku paBeHCTBa
NIPSIMOYTOJIbHBIX TPEYroJIbHUKOB

24

CBOMCTBO Me/inaHbl
MPSIMOYTOJIbHOT'O TPeyrO/IbHUKaA,
MPOBEEHHOU K TUIIOTEHY3e

bubmoreka IIOK
https://m.edsoo.ru/8866e9ec

25

CBOMCTBO Me/iiaHbl
MPSIMOYTOJIbHOTO TPeYro/IbHUKA,
MPOBEEHHOU K TUIIOTEHY3e

26

PaBHOOepeHHbBIE 1
PaBHOCTOPOHHHE TPEYTOJTbHUKH

bubmoreka IIOK
https://m.edsoo.ru/8866d6fa




[IpusHaky ¥ CBONCTBA

bubmoreka IIOK

27 paBHOOEZPEHHOTO TPEYTro/IbHUKA https://m.edsoo.ru/8866d880
78 [1pr3HaKy 1 CBOMCTBa bubmiorteka LJOK
paBHOOEIPEHHOT0 TPeyTrobHUKA https://m.edso0.ru/8866d880
29 [Tpu3Haku ¥ CBOMCTBa Bbubmoteka LIOK
paBHOOEAPEHHOTO TPEYTro/IbHHKA https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reomeTpuu
31 HepaBeHctBa B reomeTpuu Bubmmorexa [JOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reomeTpun
33 HepaBeHcTBa B reomeTpun
34 [IpsiMmoyronbHBIN TPEYTrONbHUK C bubmoteka LIOK
yriom B 30° https://m.edsoo.ru/8866eb22
[IpsiMOyTONBbHBIN TPEYTOIbHUK C
35 yrjiom B 30°
36 KonTponbHasi paboTa o Teme bubmorteka LJOK
"TpeyronbHUKu" https://m.edsoo.ru/8866ecbc
37 [TapasienbHble npsiMble, UX Bubmoteka LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Tarenii nocrynar EBknvga
Hakpecr nexarrue,
p | Comememen BuGmioess LOK
’ https://m.edsoo.ru/8866f086
oOpa3oBaHHbIE MPH ITepeceyeHrur
Triapa’siie/ibHbIX MPSIMBIX CeKYILei
Hakpecr nexarrue,
COOTBETCTBEHHbIE U
40 OIHOCTOPOHHHUE YTJIbI,
oOpa3oBaHHbIE MPH ITepeceyeHrur
rapasiie/ibHbIX MPSMbIX CEeKYIIei
a1 Hakpect nexartiue,

COOTBETCTBEHHEbIE U




OJJHOCTOPOHHUE YTJIbI,
obpa3oBaHHbIe [1pU TlepecevueHN!
Trapa’iie/ibHbIX MPSIMBIX CeKyILLei

Hakpecr nexaiuue,
COOTBETCTBeHHbIE U

42 OZHOCTOPOHHUE VYTJIbL,
oOpa3oBaHHbIe MPU IepeceyeHrur
Trapasiie/ibHbIX MPSIMbIX CeKyIllei
Haxkpect nexariue,
COOTBETCTBEHHbIE U Bu6moreka IOK
43 OAHOCTOPOHHHE YIIIBL, https://m.edsoo.ru/8866f3b0
oOpa3oBaHHbIe MPH MepeceyeHrur
Trapasuie/ibHbIX MPSIMbIX CeKylllen
[Ipu3Hak napasienbHOCTH
44 TMPSIMBIX Uepe3 paBeHCTBO
PacCTOSIHUM OT TOYeK OJJHOM
MPSIMOU /10 BTOPOU TIPSIMOU
ITpu3Hak nmapasiebHOCTH
45 MpAMBIX Yepes PaBeHCTBO
PacCTOSIHUM OT TOYeK O/JHOM
MPSIMOU 10 BTOPOU TIPSIMOU
46 CyMma yrJioB TpeyroJjibHuKa Bubmmorexa [JOK
https://m.edso0.1u/8866f630
47 CyMMa yIJI0B TpeyrojibHUKa Bubmmorexa [IOK
https://m.edsoo.ru/8866f8ba
48 BreriHue yribl TpeyrojibHUKa Bubmmorexa [JOK
https://m.edsoo.ru/8866fa5e
49 BHelHuMe yribl TpeyroJibHUKA
KoHTponbHasi paboTa 1o Teme Bu6moreka [OK
>0 HapanenbHsre HPHI,\,/IHE’ cymma https://m.edsoo.ru/8866fe6e
YIJIOB TPeYyroJIbHUKa
51 OKpY’>KHOCTb, XOP/ibl U IMaMeTD, bubmoreka IIOK




UX CBOUCTBA

https://m.edsoo.ru/88670800
bubmoreka IIOK

>2 KacarernbHast K OKpyxHOCTH https://m.edsoo.ru/88670e9a
53 OKpY’>KHOCTb, BITMCAHHAS B YO/l
54 OKpY’>KHOCTb, BITMCAHHAS B YroJl
55 ITonsitue o I'MT, niprmeHeHue B bubmiorteka LJOK
3a/1auax https://m.edsoo.ru/8867013e
56 ITonsitne o I'MT, niprumeHeHVe B bubmiorteka LIOK
3a/1auax https://m.edsoo.ru/88670508
BuccekTpuca u cepeJuHHbBIMN
57 MeprieHAUKYIsap Kak
reoMeTpUUYecKre MecTa TOUeK
58 OKpY’>KHOCTB, OMUCaHHAas OKO0JIO bubmoreka IIOK
TpeyroibHUKa https://m.edsoo.ru/88670a62
59 OKpyY’>KHOCTB, OIUCAHHAas OK0JI0
TpeyroJabHUKa
60 OKpY’>KHOCTb, BIIMCaHHasi B bubnuoreka IIOK
TPeyroJIbHUK https://m.edsoo.ru/8867103e
61 OKpY’KHOCTb, BIIMCaHHas B
TPEeYroJIbHUK
62 [pocretitume 3amaun Ha bubmoreka LIOK
MOCTPOEHUE https://m.edsoo.ru/88671188
63 [Tpocreiiive 3asaur Ha bubmiorteka LJOK
MOCTPOeHHE https://m.edsoo.ru/886712d2
o | momansptorm o B LOK
" https://m.edsoo0.ru/88671462
['eomeTpuyeckue 1oCTpoeHus
o | mompomenoiueme Bunorra LOK
https://m.edsoo.ru/886715b6
MeTO/IOB Kypca 7 KJjacca
66 WToroBasi KOHTpoO/IbHast paboTa Bubmorexa [JOK

https://m.edsoo.ru/886716ec




67

68

[ToBTOpeHue 1 06001IeHIE
3HaHUI OCHOBHBIX TIOHSATUM U
MeTO/I0B Kypca 7 KJjacca
[ToBTOpeHue 1 006001IeHIE
3HaHUM OCHOBHBIX MOHSATUM U
MeTO/I0B Kypca 7 KJjacca

OBIIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

bubmmoreka IIOK
https://m.edsoo.ru/886719bc




8 KITIACC

KosmuecTBo yacoB

OnekTpoHHbIe 1{U(poBLIe

Ne Tema ypoka KouT IT Aara obpa3oBare e
/o Bcero PO/IbHbIE PaKTH4YecKue M3ydeHus Pa30BaTe/IbHbI
padoThI padoThI pecypchbl
1 ITapannenorpamm, ero MpU3Haku 1 1 bubmiorteka LJOK
CBOWMCTBA https://m.edsoo.ru/88671af2
7 [Tapannenorpamm, ero rpu3sHaKkv 1 1 bubmoreka IIOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 ITapannenorpamm, ero MpU3Haku 1 1 bubmorteka LIOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHble ciaydyau
4 rapasuiesiorpaMMoB 1 bubmoreka IIOK
(MpsiMOYTOJTEHUK, pOMO, KBapar), https://m.edsoo.ru/88671dea
WX MPU3HAKU U CBOMCTBA
YacTtHble ciyyau
5 rnapasuiesiorpaMMOB 1 bubmorteka LJOK
(MpsiMmoyTOJIBHUK, pOMO, KBaJpar), https://m.edsoo0.ru/88671£20
WX TIPHU3HAKKU U CBOMCTBA
YacTHble cinydyau
6 rapasuiesiorpaMMoB 1 bubmioreka LJOK
(MpsIMOYTOJTEHUK, pOMO, KBaJ[par), https://m.edsoo.ru/8867209c
WX MMPU3HAKU U CBOMCTBA
bubmiorteka LJOK
7 Tparerys 1 https://m.eds00.ru/88672358
8 PaBHOOOKast ¥ IPSIMOYTOJIbHAsT 1 bubmoreka IIOK
TparneLyu https://m.edsoo.ru/8867252e
9 PaBHOOOKast ¥ IPSIMOYTOJIbHAsT 1 bubmoreka IIOK
TparneLyu https://m.edsoo.ru/88672858
bubmiorteka LJOK
10 Merop, yaBoerits MeAHatb! 1 https://m.eds00.ru/88672b14
11 [leHTpanbHasi CUMMeTpUs 1 Bbubmoteka LIOK




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

12 KonTposibHast paboTa 1o Teme Bbubmoteka LIOK
"YeTbIpEXYTOJIbHUKKU " https://m.edso0o.ru/88672c9a
13 Teopema ®asneca 1 TeopemMa 0 bubmiorteka LJOK
MIPOMOPLIMOHA/IBHBIX OTPe3Kax https://m.edsoo.ru/8867337a
14 CpeniHsisi TMHUS TPeYyroJibHUKa Bub/morea LIOK
https://m.edsoo.ru/88672e0c
15 CpeHsist TMHYS TpeyroJibHUKa Bubmmorexa [JOK
https://m.edsoo.ru/88672£38
16 Tpaneuusi, eé cpefHss IMHUS Bub/morexa LOK
https://m.edsoo.1ru/88672358
17 Tpanernys, eé cpefHss JIMHUS Bubmaorexa IOK
https://m.edso0.ru/88673064
18 [TporiopiioHaIbHbIE OTPE3KH Bub/morexa LOK
https://m.edsoo.ru/88673794
19 IIponopiioHanbHbBIE OTPE3KU Bubmorea LIOK
https://m.edso0.ru/88673794
20 [leHTp Macc B TpeyrojbHUKe Bubmmorexa [JOK
https://m.edsoo.ru/886738fc
Bubmoteka LIOK
21 MopobHbie TpeyroHiKH https://m.edS(])_E).ru/88673a78
2 Tpu npr3Haka nopoous bubnuoreka LIOK
TPeyrobHUKOB https://m.edsoo.ru/88673bae
23 Tpu npr3HaKa nopooust bubmoreka IIOK
TPeyroIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npr3Haka nopoous bubnuoreka LIOK
TPeyrobHUKOB https://m.edsoo.ru/8867400e
75 Tpu npr3HaKa nopoous
TPeyroJibHUKOB
2% [TpumeHeHMe noA06Vs IPU

peleHWH MPAKTUUeCKHX 3a4a4




KontposibHast paboTa 1o Teme

bubmoreka IIOK

27 "[TomoOHbBIE TPEYTOLHUKH'" https://m.edsoo.ru/8867445a
)8 CaoticTBa 1utora ek bubmiorteka LJOK
reoMeTpuuecKux uryp https://m.edsoo.ru/886745fe
729 @opMyiIbl AJ1d 10N Bbubmoteka LIOK
TpeyroJibHUKa, TapasiiesorpaMmma https://m.edsoo.ru/88674860
30 DopMyJibl 47151 TUIOLLaAN bubmiorteka LJOK
TpeyroJibHUKa, rapasjiesorpaMmma https://m.edsoo.ru/88674a22
31 DopMyiIbl A1 IUIOLAAN Bbubmoteka LIOK
TPeyro/bHUKA, MapasjiesorpaMmma https://m.edsoo.ru/88674a22
30 ®opMyiIbl A1 IUI0LAAN Bbubmoteka LIOK
TPeyro/bHUKA, MapasjiesorpaMmma https://m.edsoo.ru/88675288
33 ®opmyJibl AJ1 IO bubmorteka LIOK
TpeyroJibHUKa, rapasjiesorpaMmma https://m.edso0.1u/8867542c
34 BoiuncnieHue nuiomazen C10XXHbIX bubnuoreka IIOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnouaau dburyp Ha KieT4yaroi bubmoreka LIOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnoraau ompo6HBIX GUryp
37 [Tnomaau nofoOHBIX GUryp
38 3ajjaur C MpakKTUUYeCKUM bubmoreka LJOK
CoJiepyKaHuemM https://m.edsoo.ru/88675558
39 3a7auM C NpakKTUYeCKUM bubmiorteka LJOK
CoJiep’kaHueM https://m.edsoo.ru/88675684
o | oomme e c o BuGmoess LOK
https://m.edsoo.ru/88674f90
T/IOMIA/IA
a1 KonTtpospHast pabota o Teme bubmoreka IIOK
"[Tnowmanp" https://m.edsoo0.ru/8867579c
42 Teopema IMudaropa u eé bubmiorteka LJOK

TIpUMeHeHne

https://m.edsoo.ru/88675918




Teopema ITudaropa u eé

bubmoreka IIOK

43 TIpUMeHeHue https://m.edsoo.ru/88675918
44 Teopema ITudaropa u eé bubmiorteka LJOK
rpUMeHeHue https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
NpUMeHeHHe
46 Teopema ITudaropa u eé
npYuMeHeHue
Ornpenenenuve
TPUTOHOMETPUUECKUX (PYHKLIUIA
i ;)gzgggib}lf{rgianpﬁMoerﬂbHoro bubmmoreka LIOK
’ https://m.edso0.ru/88675d32
TPUTOHOMEeTPUYEeCKHe
COOTHOLLIEHUS B IPSIMOYT'0JIbHOM
TPeyroJibHUKe
48 OCHOBHOE TPUTOHOMETPUYECKOe bubmorteka LJOK
TOXIeCTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETpPUYeCKoe
TO>KJ€CTBO
50 OCHOBHOE TPUTOHOMETPHUYECKOoe
TOKJ,€CTBO
5L | "Teopewa Mugaropa n masans buGmorexa LIOK
N https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHU
5o BrivcanHbIe U LIeHTpasibHbIe YIJIbI, bubmiorteka LJOK
YroJI MeX/ly KacaTeJIbHOM U XOpZor https://m.edsoo.ru/8a1415b2
53 BrivcanHbIe U LIeHTpasibHbIe YIJIbI, bubmiorteka LJOK
YroJI MeX/ly KacaTeJIbHOM U XOpZor https://m.edsoo.ru/8a141940
4 BnimcaHHble U LieHTpa/lbHbIe YIJIbI, bubmoreka IIOK
YroJ1 MeX/1y KacaTeJIbHOM U XOpZoH https://m.edsoo.ru/8a141b34
55 YT1el MeXy XOpZilaMu U

CeKyLMU




YTl MeXAy XOpZiaMu U

56
CEeKyLLIMU
BrivicaHHbIe ¥ onKMCaHHbIE
57 YeTbIPEXYTOJIbHUKY, UX TIPU3HAKU U Bub/morexa LOK
o PEXIT » HX TP https:/m.edsoo.ru/8a140f86
CBOMCTBA
BrivicaHHbIe ¥ onKMCaHHbIE
58 YeThIPEXYTO/IbHUKM, UX TMPU3HAKYU U Bubmmorexa [IOK
PIPEXYT ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBA
BrivicaHHbIe 1 OMKMCaHHBIE
59 YeThIPEXYTO/IbHUKM, UX MPU3HAKU U Bubmmorexa [IOK
PIPEXYT ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpumeHeHNe CBOMCTB BIIMCAHHbBIX
60 Y OMUCAHHBIX YeThIPEXYT0/IbLHUKOB
TIpU pellleHnH TeOMeTPUUYeCKUX
3a/1au
[TpumeHeHNe CBOMCTB BIIMCAHHbBIX
61 Y OMUCAHHBIX YeThIPEXYT0/IbHUKOB
TIpU pellleHnH TeOMeTPUUYeCKUX
3a/1au
B3avMHoe pacriosiokeHue ByX bubnuoreka LIOK
62 .
OKDY’KHOCTeH, 00I1I1e KacaTelbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTe Bub/morexa LOK
P https://m.edsoo.ru/8a1410a8
KoHTponbHasi paboTa o Teme
64 "YFJII:]?I B OK pHOCTI/I BriicanHb1e Bubmorexa LOK
pyx ’ . https://m.edsoo.ru/8a141c88
Y OTMMKMCaHHBIE YeThIPeXyrOIbHUKU
[ToBTOpEHME OCHOBHBIX IMOHSATHI U
65 METO, (l))B KypCOB 7 1 8 K/1aCcCOB Bub/morexa LOK
AlOB Kyp . ’ https://m.edsoo.ru/8al41ddc
0000111eH1e 3HAHUM
[ToBTOpPEHMe OCHOBHBIX MOHITUM U
p bubmoreka IIOK
66 MeTO/I0OB KypCOB 7 U 8 KJ1acCOB,

0000111eH1e 3HAHUH

https://m.edsoo.ru/8al41lefe




bubmoreka IIOK

67 Wrorosas KoHTpO/bHast paboTa 1 https://m.edsoo.ru/8a142368
o | rompemecomumm e | BuGmioess LOK
A P . ’ https://m.edsoo.ru/8al420ac
0000111eHre 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




9 KVIACC

KosimuecTBo yacos

JeKTpoHHbIe UG poBbIe

Ne Tema ypoka KontposbHbie IIpakTHueckue Alara o0pa3oBaTe/bHbIe
n/n Bcero U3y4YeHus
padoThI padoThI pecypchbl
1 ?[)T/I[;?He;\igfpeuqecxnx byHKLMI 1 Bubmaorexa IOK
yr10B 0T 0° 10 180° https://m.edsoo.ru/8a1424bc
2 ®opmyJibl IPUBeIeHUs 1
3 TeopeMa KOCMHYCOB 1 Bnbmorexa LOK
https://m.edsoo.ru/8a14336¢
4 TeopemMa KOCMHYCOB 1
S5 Teopema KOCMHYCOB 1 Bubmorexa [IOK
https://m.edsoo.ru/8a142d5e
bubmoreka [JOK
6 Teopema cunycos 1 httDs://m.edS(])_}).ru/8a142e8a
7 Teopema c1HYCOB
8 Teopema CHHYCOB
9 HaxoxxgeHue AjiMH CTOPOH U 1 bubnmoreka [JOK
Be/IMYMH YTJIOB TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmoreka LIOK
10 Periierne TpeyroabHIKoB 1 https://m.edS(I)lo.ru/8a142ac0
11 Perienvie TpeyroisHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8a142ac0
bubmoreka LIOK
12 Petiierue TpeyroabHIKoB 1 https://m.edS(I)lo.ru/8a142ac0
bubmoreka [JOK
13 Periierue TpeyroabHuKoB 1 httDs://m.edS(I)_}).ru/8a142ac0
14 [IpakTrueckoe npumMeHeHUe TeopeM 1 bubmoreka LIOK
CHHYCOB Y KOCUHYCOB https://m.edsoo.ru/8a142c3c
15 IIpakTueckoe IpUMeHeHKe TeopeM 1




CHMHYCOB 1 KOCMHYCOB

16 KonTposibHast paboTa 1o Teme bubmioreka LIOK
"PellieHrie TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [MonsATHE 0 peoOpa3oBaHUM bubmuoreka LIOK
nofobust https://m.edsoo.ru/8a143ab0
18 CooTBeTCTBEeHHbIE 3/IeMeHTbI bubmioreka LIOK
1o/J0OHBIX Uryp https://m.edsoo.ru/8al143de4
CoOTBeTCTBEHHbIE 3/1IEMEHTHI
19
1oJ00HBIX Uryp
TeopeMa 0 Ipou3Be/leHUN OTPe3KOB
20 XOpJ, TeopeMa O Ipou3BejeHUN Bubmoteka LIOK
OTPE3KOB CeKYIIIUX, TeopeMa 0 https://m.edsoo.ru/8a14406e
KBa/lpaTe KacaTe/JbHOU
TeopeMa 0 pou3Be/leHUN OTPe3KOB
27 XO0pJ, TeopeMa O MPOU3Be/[eHNHU bubnmoreka [JOK
OTpe3KOB CeKyLUX, TeopeMa 0O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeJbHOU
TeopeMa 0 mpou3Be/leHUN OTPe3KOB
27 XO0pJ, TeopeMa O IIpou3Be/ieHUU Bbubmoteka LIOK
OTpe3KOB CeKYLIUX, TeopeMa 0O https://m.edsoo.ru/8a1442da
KBa/lpaTe KacaTe/JbHOU
23 [IpMeHeHre TeopeM B pelLleHur Bbubmoreka LIOK
reOMeTpUYeCKUX 3afiau https://m.edsoo.ru/8a143f06
24 [IpyMeHeHVie TeopeM B pelleHUun bubmoreka LIOK
reoMeTpUUeCcKrX 3azau https://m.edsoo.ru/8a1443fc
75 [IpyMeHeHVe TeopeM B pelleHUun bubmoreka LIOK
reoMeTpUUeCcKrX 3azau https://m.edsoo.ru/8a144578
KonTtposbHast pabora o Teme
2% "TIpeobpa3oBanue mogo06usl. bubmoreka LIOK
MeTpuueckye COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKPY>KHOCTH"
27 OrnpepiesieHrie BEKTOPOB. bubmoTeka LIOK




dusnyeckni U reoMeTpUIeCcKUn
CMBICJI BEKTOPOB

https://m.edsoo.ru/8a144960

78 Crio)keHHWe U BblUMTaHHEe BEKTOPOB, bubmoreka [JOK
YMHO>KeHHe BeKTOpa Ha YMCJIo https://m.edsoo.ru/8a144a8c
29 CiiokeHue U BblUMTaHHUe BeKTOPOB, bubmioreka LIOK
YMHO>KeHUe BeKTOpa Ha UMC/I0 https://m.edsoo.ru/8a144d52
30 CrokeHue U BbIYMTaHHE BEKTOPOB,
YMHO>KeHHEe BeKTOpa Ha YMCJIo
31 Pa3noxxeHue BekTOpa 110 [BYM
HEeKOJI/IMHeapHbIM BeKTOpaM
32 Koopaunats! BekTOpa Bubmaorexa IOK
https://m.edsoo.ru/8a144fbe
33 S(flfﬁ)?(ioeelljg ig;Bhigliggse s bubmorexa [IOK
HaXO)K,ELEI’{I/IH JUVH 1 YTIIOB https://m.edsoo.ru/8a14539¢
34 ;:;iiﬁ)ﬂgokllzoeelljg iﬁfl\iggg:;e s bubmorexa [OK
HaXO)K,ELEI’{I/IH — https://m.edsoo.ru/8a14550e
35 Perienue 3aa4 € MoMoLLbIO bubmmoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perienue 3azay ¢ moMolLLbrO bubmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 ITpuMeHeHVe BEKTOPOB ISl
peliieHus1 3a/ja4 (GU3UKHU
18 KonTtpospHast paboTa o Teme bubmoreka LIOK
"BekTopb" https://m.edsoo.ru/8a145b08
39 [lexapToBbI KOOP/IMHATHI TOUEK Ha
TJIOCKOCTH
. bubmmoreka LIOK
40 ¥ paBHeHHe npaMok https://m.edS(I)lo.ru/8a145c48
41 YpaBHeHHe TIpsIMOi
42 YpaBHeHMe OKPYKHOCTH bubmoreka [JOK




KOOPAI/IHaTLI TOUEeK I1epecevyeHus

https://m.edsoo.ru/8a14635a
bubmoreka [JOK

43 OKPY’>KHOCTH U TIPSIMOM https://m.edsoo.ru/8a146620
MeTo/, KOOpAWHAT TIPU pellieHrur
44 reoMeTpUUYeCKUX 3ajad,
MpaKTUYeCKUX 3a/au
MeTo/, KOOpAWHAT TNIPU pellieHnur
45 reoMeTprUyeCcKux 3azad,
MpaKTUYeCKUX 3a7au
MeTo/, KOOpAWHAT TIPU pellieHur
46 reoMeTpuUUeCcKUX 3ajad,
MpaKTUYeCKUX 3a7au
g | o s o e Sunorra LOK
H1OCKOCTI" https://m.edsoo.ru/8a146e0e
48 [IpaBU/IbHBIE MHOTOYT'OJIbBHUKH, BbubmoTeka LIOK
BbIUMCJIEHUE UX 3/IEMEHTOB https://m.edsoo.ru/8al146fda
bubmmoreka LIOK
49 HHero 1. JinHa OKpyXHOCTH https://m.edsg).ru/8a1472c8
bubmoreka [JOK
>0 Hueno . JluHa OKpyKHOCTH httDs://m.edS(])_}).ru/8a14714c
51 J/vHa yTU OKPY>KHOCTU
52 PapuanHasg mepa yria bubmorexa [IOK
https://m.edsoo.ru/8a14714c
53 [Inomaze Kpyra, ceKropa, cermeHTa bubmorexa [JOK
https://m.edsoo.ru/8a147426
54 I1nomaae Kpyra, cekropa, cermeHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750
55 [Inowanae Kpyra, ceKTopa, CermeHTa Bubmorexa LOK
https://m.edsoo.ru/8a147750
56 [ToHaTre 0 ABM)KeHUU TJIOCKOCTU Bubmorexa LOK

https://m.edsoo.ru/8a147c82




57

[MapanienbHbIN IEPEHOC, TIOBOPOT

bubmoreka LJOK
https://m.edsoo.ru/8a147f16

58

59
60

61

[Maparnie/bHbIHA TIepeHoC, TTOBOPOT

[MapasnienbHbIN TIEPEHOC, TIOBOPOT
[TapasnienbHbIN TIEPEHOC, TIOBOPOT

[TpuMeHeHMe ABU)KeHUI TIpU
pelleHnH 3ajau

bubmoreka [JOK
https://m.edsoo.ru/8a147f16

bubmoreka [JOK
https://m.edsoo.ru/8a1480e2

62

KoHTposibHast paboTa 1o TeMam
"[IpaBuibHbIE MHOTOYT OJIbHUKH.
OKpy’>KHOCTb. [IBM>KeHust
IJIOCKOCTH"

63

64

[ToBTOpeHMe, 060011eHNE,
cUCTeMaTH3aLus 3HaHUM.
V3mepeHne reoMeTpUYeCKUX
BeJIMUMH. TpeyroibHUKu

[ToBTOpEHUe, 0600I1TIEHNE,
CcUCTeMaTH3aLUs 3HaHUU.
[TapannensHble 1
nepreH/IMKY/sipHbIe TpsiMble
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[ToBTOpeHMe, 060011eHNE,
CUCTeMaTH3aLys 3HaHUM.
OKpY>XHOCTb U KPYT.
['eomeTprueckue ocTpoeHus.
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[ToBTOpEHME, 000OIIIEHHE,
CUCTeMaTH3aLMs 3HaHUH,
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IIPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHHNA OCHOBHOI
OBPA30OBATEJ/IbHOW ITPOT' PAMMBI

7 KITACC

Kop
NnpoBepsieMoro
pe3y/bTara

6

6.1

6.2

6.3

6.4

IIpoBepsieMble MpeMETHBIE Pe3y/IbTAaThl 0CBOEHHS 0CHOBHOM
o0pa3oBare/IbHOM MPOrpaMMbI 0OCHOBHOI'0 0011iero 00pa3oBaHusi

["'eomeTpus

Pacrio3HaBaTh U3y4yeHHbIe reoMeTpuueckre (Uryphl, ONpeensTb UX
B3aMMHOE pacrioyio)keHne, H300pakaTb reomMeTpuyeckre (UIypshl,
BBIMOJIHATE YepTeXKH 10 YCJAOBUIO 3ajaud. VI3MepsiTh JIMHelHble U
yIJIOBble BeJIMUMHBI. PelllaTh 3a/jauu Ha BbIUMC/IEHNe [JIMH OTPE3KOB U
Be/IMUMH YTJIOB

Henarteb rpy0Oyr0 OLIEHKY JIMHEHHBIX W YTJIOBBIX BEJMUWH TIPEAMETOB B
peanbHON JKM3HHW, pa3MepoB TIPUPOAHBIX OOBEKTOB. Pa3mnuath
pa3Mepbl 3STUX OOBEKTOB T10 TIOPSIIKY BETUUYHHbBI

CTpouTh yepTeXu K reOMeTpUYeCKUM 3a/iauam

[Tonb30BaThCsl MpU3HaKaMU PABEHCTBA TPEYrOJbHUKOB, UCIIOIb30BaTh
TIPM3HAKW U CBOWCTBA PaBHOOE/IPEHHBIX TPEYrOJIbHUKOB IPU PelleHUuH
3ajau

6.5

6.6

6.7

HPOBO,Z[I/ITB JIormyeckue pPacCy>XaeHuns C HCII0/Ib30BAHHEM
reoMeTpuiYeCKux Teopem

[Tosb30BaThCs MpU3HaKaMu paBeHCTBa MIPSIMOYT OJTbHBIX
TPeyro/jibHUKOB, CBOMCTBOM Me/MaHbl, NPOBeAEHHON K THIIOTEHYy3e
MIPSIMOYTOJIbHOT'O TPEYTOJIbHUKA, B PellleHNY TeOMeTpUYeCcKuX 3azay

OrnipeziesiATh Tapaie/lbHOCTh TIPSIMBIX C TMOMOILBIO YIJIOB, KOTOpPBIE
obpa3yeTr ¢ HUMHU ceKkyiras. OrnpezensTb MapaaiebHOCTh MPSMBIX C
MOMOIIIbI0 paBeHCTBA PAaCCTOSIHUM OT TOUeK OJHOM MpsIMOM /10 TOUeK
JIPyrou npsiMou

6.8

Pemath 3a/1auv Ha K/eT4aToii Oymare

6.9

6.10

6.11

6.12

6.13

[TpOBOAUTbL BBIUMC/IEHWST W HAXOAWTb UHC/IOBble U OYKBEHHbIE
3HaueHWsi yI7I0B B TeOMeTPUUeCKUX 3a/ladyaX C MCI0Ib30BaHUEM
CyMMbI YTJIOB TPEYrOJIbHUKOB U MHOT'OYTOJIbHHUKOB, CBOMCTB YIJIOB,
0o0pa30oBaHHBIX TP T[€pPeceYeHrWH [IBYX T[apa/Ule/IbHbIX TIPSMBIX
ceKyl1eu. Peliath npakTUUeckKue 3a/jaul Ha HaXOXAeHWe YIJyIoB

Bragete TOHSITUEM TeOMETPUUeCKOro MecTa ToueK. YMeTb
oripeieNiATh OWUCCEKTPUCY yria W CepefVHHBIA TePHeHANKY/IsIp K
OTpe3Ky Kak reoMeTpuueckre MecTa Touek

dopmMyIMpoBaTh OMNpefe/ieHrsT OKPY)KHOCTHU U Kpyra, XOpAbl H
JMaMeTpa OKPY)XHOCTHM, TIO/b30BaTbCs MX CBOMCTBaMHU. YMeTb
TIPUMEHSITh 3TY CBOWCTBA NIPU pellleHnH 3a/jau

BrnajeTb TOHSITUEM OIMMCAHHOM OKOJIO TPeyroJibHUKa OKDPY’KHOCTH,
yMeTb HaxoAuTb eé 1eHTp. I[lonb3oBatbcsi (hakTaMM O TOM, UTO
OHCCeKTPHUCHI YTJIOB TPEYrojbHUKA TlepecekatoTcs B OJHOM TOUKe, U 0
TOM, UYTO CepeJUHHble MepreH/VKY/spbl K CTOPOHaM TpeyrosbHUKA
repeceKaroTcs B OTHOM TOUKe

Bna,qub TIOHATHEM KacaTeJbHOM K OKPY>XXHOCTH, TII10/Ib30BATbCA




TEOPeMOM O TepreHJUKY/ISIPHOCTH  KacaTelbHOM U pajuyca,
MTPOBE/IEHHOTO K TOUKE KaCaHUsI

6.14

ITonw3oBaThCA HpOCTEﬁLHHMH reoMeTpuyeCKMMM HepPaBeHCTBAMU,
ITOHUMATh UX HpaKTI/I‘-IECKI/Iﬁ CMBICJI

6.15

ITpoBOAUTE OCHOBHBIE TeOMeTpUUYecKue TI0CTPOeHHSI C TIOMOLLbIO
LIMPKYJISl ¥ JINHEHWKU

8 KJIACC

Kopa
NnpoBepsieMoro
pe3yjibTara

IIpoBepsieMble MpeMEeTHBIE Pe3y/IbTAaThl 0CBOEHHS 0CHOBHOM
o0pa3oBare/IbHOM MPOrpaMMbI 0OCHOBHOI'0 0011[ero 00pa3oBaHusi

6

['eomeTpusi

6.1

Pacrio3HaBaTh OCHOBHEBIE BHbI ‘-IETI:IPéXYFOIILHI/IKOB, HUX 5J/IeMEHTHI,
10JIb30BaTbCS UX CBOMCTBAMH IMPpH pelieHrr reOMeTpUYeCKHX 3a/4d4

6.2

6.3

[IpuMeHSTh CBOWMCTBA TOYKH IlepecedyeHus MeJuaH TpeyrojibHUKa
(ueHTpa Macc) B pellleHUH 3a/ja4y

BnaseTrs mnoHATHMEM CpefHeW J/IMHUM TpeYyrojibHUKAa W TpareLu,
NIPUMEHSTh UX CBOMCTBA NpY pellleHWM TeoMeTpUUecKuX 3ajad.
[Tonb3oBatecst Teopemori daneca ¥ TeopeMON O MPONOPLMOHATBHBIX
OTpe3Kax, NPUMEeHSThb UX /IS pellleHus IPaKTUUeCKuX 3ajau

6.4

6.5

[lpuMeHSTh TIPU3HAKM TO00MSI  TPEYTONbHUKOB B peIIeHUuH
reoMeTpUueCcKUx 3azau

[Tonb3oBatbesi TeopeMoid [Tudaropa s pelieHUsi reOMeTPUUYECKUX U
NpakThUyeckux 3agad. CTpouTb MaTeMaTUUYecKyr MoJe/lb B
MpaKTUYeCKUX 3a/layaxX, CaMOCTOSITe/IbHO Jie/laTh YepTéX M HaXOLWUThb
COOTBETCTBYIOLME [JIUHEI

6.6

6.7

BJ'IBAETI: MOHATUAMU CHHYCd, KOCHMHYCd W TdHI'€HCa OCTpOro yrJja
NpAMOYT'OJIBHOTO TpPEYIrOJIbHHKA. ITonb30BaTbCSl 3TUMU TIOHATUSIMU
AJIA pellieHUs TIPAKTUYEeCKHX 3a4d4

Berunciate  (pa3MuHBIMUA - CIIOCOOamMM) TJIOMIaAb TPEeYroJbHUKA |
IUIOL[A/[]  MHOTOYTO/MBHBIX (Guryp (Monb3ysich, rze HeoO0X0guMmo,
Ka/IbKynaTOpoM). IIprMeHATh MOny4yeHHble yMeHUs B NPaKTUUeCKHUX
3afiauax

6.8

6.9

BnazeTs NOHATHSMY BIMCAHHOI'O U LIEHTPabHOTO yIJla, UCI0/Ib30BaTh
TeopeMbl O BIHMCAHHBIX yr/aX, yriaax MeXAy XopzAaMy (CeKylyMMH) 1
yr/le MeXJy KacaTeJbHOM M XOpZOWU INpU pelleHWd reoMeTpUUYecKUX
3azau

Bnasers TOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh
CBOWCTBA OMMCAHHOTO YeThIPEXYT0/IbHUKA MPU pellieH!H 3a/au

6.10

[lprMeHSTH MO/MyueHHble 3HAaHUS Ha I[IpakKTUKe — CTPOUTh
MaTemMaTUueCcKhe MOJenu [/s 3a/ay pealbHOW >KU3HU U MPOBOJWUTH
COOTBETCTBYIOI€ BBIUMC/JEHUSI C TIPUMEHeHHeM T1ofo0ust
TPUTOHOMETPUH (T10JIb3YSICh, T/le He0OX0JUMO, Ka/IbKY/ISITOPOM)

9 KJIACC

Kop

HPOBEPHEMBIE npeaMeTHbI€ Pe3y/ibTdAThbl 0CBOEHUA OCHOBHOM




MpOBepseMoro
pe3yJbTaTa

o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111ero o6pa3oBaHus

6

6.1

["'eomeTpus

3HaTh TPUrOHOMeTpUUecKre (YHKLMK OCTPLIX YIJIOB, HAXOAUTh C UX
MOMOLBIO0 Pa3/MYHble 3/IeMEHThl TIPSIMOYTOJIBHOTO TpPeyrojibHUKa
(«pelleHye  MPSIMOYTOJIBHBIX  TPeYrolbHUKOB»). Haxogute (C
MTOMOILIBIO Ka/IbKY/ISITOPa) JIJIMHBI U YTJIbI J1s1 HeTaOJIMYHbIX 3HAaUeHUH

6.2

[Tonb30BaThCs tdhopmynamu NpUBe/IeHHUs u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXAECTBOM [/ HaXOXKAEeHUs COOTHOLIEeHWM
MeX/1y TPUTOHOMETPHUUYECKUMU BeTMUMHAMU

6.3

Vcnonb30BaTh TeOpeMbl CUHYCOB W KOCHMHYCOB [J/Is HAXOXKJEHMS
Pa3/IMYHbIX 3/IEMEHTOB TPeyrojibHUKa («pelleHre TPeyrojbHUKOB»),
TIPUMEHSITh UX MPU PellieHUH reOMeTPUUeCcKUX 3a7au

6.4

BnaseTb TOHSATUSAMM TIpeoOpa3oBaHMs TOJ00MS, COOTBETCTBEHHBIX
3/IeMeHTOB TI0Jj00HBIX ¢uryp. Ilonbp30BaThCs CBOMCTBaMH TMM0A00Hs
TPOM3BOJILHBIX (DUT'YP, YMEeTh BLIUUC/ATh AJIMHBI U HAXOAUTh YI/Ibl y
no00HbIX Quryp. IIpuMeHsITH CBOMCTBAa TOJ00MS B TPAKTUUECKUX
3aZlauaX. YMeTb TIPUBOJAWTH TIPUMEPbl TMOAOOHBIX (uUryp B
OKDY>KarollleM MHUpe

6.5

6.6

[Tonb30BaThCs TeopeMaMu O TIPOM3BEeHHH OTpPe3KOB XOpJ, O
MpoM3Be/IeHHH OTPe3KOB CeKYIINX, O KBaJipaTe KacaTeabHON

[Tonb3oBaTbCsd BEKTOpaMM, T[IOHUMAaTb WX TeOMETPUUeCKUM |
¢ur3nuecKUi CMbIC/, TIPUMEHSITb UX B pelleHWHd TreoMeTpuYyecKuX M
¢bu3nueckux 3ajad. [IprMeHsITh CKassipHOe Tpou3BefieHre BeKTOPOB
J/1s1 HAXOXKJeHUSI IJTUH U YTJIOB

6.7

6.8

ITonb3oBaThCS METOJO0M KOOpJAWHAT Ha IVIOCKOCTH, IIPUMEHAThL €ro B
pelieHr reOMeTpUUYEeCKHX U ITPAKTHYECKUX 3d/]a4

Bnagete MOHATUSIMA — TIPAaBU/IBHOTO  MHOTOYTOJIbHUKA,  /IJIMHBI
OKDY>XHOCTH, JJIMHBI AYTU OKPY>KHOCTM W paJiIMaHHOM Mepbl yrJa,
yMeTh BBIUMC/ATh TIIOL@Jb Kpyra M ero uyacrtei. [IpumeHsITh
T0JIyUeHHbIe YMeHUsl B MPaKTUUYeCKUX 3a/iauax

6.9

HaXO,E[I/IT]: OCH WX LIEHTPbI CHMMETPHUHA (1)I/II“ YP, IPUMEHATL ABUXEHUA
IIJIOCKOCTHU B HpOCTEﬁLHHX C1ydasax

6.10

[lprMeHSTH [O/yuyeHHble 3HAaHWS Ha IIPakKTHKe — CTPOUTh
MaTemMaTUueCcKhe MOJenu [/s 3a/au pealbHOW JKU3HU U MPOBOJWUTH
COOTBETCTBYIOI€ BBIUMC/AEHUSI C TIpUMeHeHHeM TMofobust o
TPUTOHOMETPUYECKUX GYHKIMIA  (TO/b3ysAch, Tr7e HeoOXoaumo,
KaJIbKY/ISITOPOM)




ITPOBEPAEMBIE OJIEMEHTBI COJEPXKAHUA

7 KIIACC
Kop IIpoBepsieMblIii 3/IeMeHT COiepXXaHUs

6 ['eomeTpust
HauanbHbie 11oHSTHS TeoMeTpuud. Touka, TipsMasi, OTpe30K, jyd. Yros. Buasl

6.1 yrjaoB. BeprukanbHble UM CMeXKHble yribl. buccektpuca yria. JlomaHas,
MHOI'OYTOJIbHUK. [lapasie/ibHOCTb Y NepreHAUKY/ISIPHOCTb TIPSIMBIX

6.2 CummetpuuHble ¢urypbl. OCHOBHblIe CBONCTBAa 0CeBOM CUMMETPUM.
IIpuMepsl CUMMeTpUY B OKpY’KarollleM Mupe

6.3 OcHOBHBIE TIOCTPOEHHS C TOMOIIBIO LIMPKY/IS W JIMHEUKU. TpeyrosbHUK.
BeicoTa, MeiuaHa, OMCcCeKTprca, UX CBOMCTBA

6.4 PaBHOOeZpeHHBIW ¥ PAaBHOCTODOHHWHM  TpeyrojbHUKW. HepaBeHCTBO
TpPeyroJibHUKa

6.5 CeoiicTBa ¥ TIPpU3HAKW paBHOOEJPEHHOr0 TpeyrojbHWKa. [Ipu3HaKU
paBeHCTBa TPeYro/JIbHUKOB

6.6 CBoricTBa ¥ NMPU3HAaKU NapaienbHbIX NpsMbIX. CyMMa yrjioB TPeyroJbHUKA.
BHellHMe yT/ibl TPeYTO/IbHUKA
[MpsimoyronbHbIi  TpeyroabHUK. CBOWCTBO Me[uaHbl MPSMOYTOJbLHOTO

6.7 TpPeyroibHUKa, IPOBEJEHHOW K TUIOTeHyse. [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYrO/IbHUKOB. IIpIMOYroO/IbHBIM TPEYrobHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpUM: HepaBeHCTBO TpeYyrosibHUKA, HepaBeHCTBO O

6.8 JUIMHe JIOMaHOW, Teopema O OosbliieM yrie U OoJblledl  CTOpOHE
TpeyroJyibHUKa. ITepneHAuKyIsap ¥ HaK/JIOHHas

6.9 l'eomeTprueckoe MecTo ToOuek. buccektpuca yria U cepeiWHHbIN
TIepIIeHAUKYIISP K OTPe3Ky Kak reoMeTpruyecKre Mecra ToYeK
OKpy)KHOCTb M Kpyr, XOpAa M JuaMmeTp, UX CBOWcTBa. B3sammHoe

6.10 pacroyio)keHrue OKPY)KHOCTM U mpsAMoW. KacarenbHass u  cekyllas K
OKPY>KHOCTH

6.11 OKpy>XHOCTb, BIIMCAHHas B yroj. BrnmcaHHasg M OINKWCAaHHAas OKPY)KHOCTH
TpPeyroJibHUKa

8 KV/IACC
Kop IIpoBepsieMblIii 3/71eMEHT CO/lep)KaHUsA

6 I"'eomeTpust

6.1 YeTnipéxyrospHukKy. IlapanienorpaMmM, ero npr3Haku 1 CBOMCTBA

6.2 I[IpsimoyronbHUK, poMO, KBa/IpaT, X MPU3HAKHU 1 CBOMCTBA

6.3 Tparnerusi, paBHOOOKast Tparielusi, eé CBOMCTBA U MPU3HAKU. [IpsiMOyTo/ibHast
TparneLus

6.4 Metop yaBoeHusi MeguaHsbl. LleHTpanbHas cuMmmertpus. Teopema dasneca u
TeopeMa O MIPOTMOPLMOHA/IbHBIX OTPe3Kax

6.5 CpefHue TMHUM TpeyrojbHUKA U TparneLuu. [leHTp macc TpeyrojibHUKa

6.6 [Togobue TpeyrosbHUKOB, KO3 ¢urmeHt mopobus. IlpusHaku mnogobus

TPEeYyroJIbHUKOB. HpI/IMeHEHI/Ie HO,[[O6I/IH IpH pelieHWU IIPAKTUYECKHX 3d/1a4




dopmynbl A7 TIOMIAAW  TPeYrojibHWKA, TapajjesnorpamMmma, pomba u

6.7
TpareLuu
6.8 CroiicTBa muioljazieli reomerpuueckux ¢uryp. OTHoOLIeHUe TIoLIajen
1o/I00HBIX Uryp
6.9 Berunciienye moniazeil TpeyroibHUKOB U MHOIOYTOJIbHUKOB Ha K/IeT4aTou
Oymare
6.10 Teopema IIudaropa. IlpumeHenue Teopembl I[Iucdaropa mnpu pelieHUH
TIpaKTUYeCKUX 3a7au
CuHHyC, KOCHHYC, TaHIe€HC OCTpPOro yrija IpsSMOYIOJIbHOTO TpPeyroJIbHUKa.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOe  TOXZIEeCTBO.  TpuUroHoOmMeTpuyeckKue
dbynkumm yriios B 30°, 45° u 60°
6.12 BrivicaHHble U LleHTpa/bHble YIVIBI, YIOJl MeXJy KacaTeJbHOM W XOpZOM.
YT/1Bl MEXAY XOPJaMU U CeKYLIUMU
6.13 BnvcaHHbIe ¥ OMUCAaHHBIE YETHIPEX YTOJIbHUKHU
6.14 B3aumHoOe pacriosiokeHde [AByX OKpY)KHOcCTeil. KacaHue oOKpy>XHOCTe.
OO61mue KacaTesibHBIE K IBYM OKPY)KHOCTSIM
9 KJIACC
Kopg ITpoBepsieMbIii 3/1eMEHT CO/iepKaHHs
6 I'eomeTtpusi
6.1 CuHyc, KOCUHYC, TaHreHC yriyioB oT 0 5o 180°. OCHOBHOe TPUIOHOMeTpUYecKoe
TOXX[,eCTBO. POpMyJIbl IPUBE/ICHHUS
Pemienue tpeyrosbHUKOB. Teopema KOCMHYCOB M TeopemMa CUHYCOB. PerieHue
6.2 MPaKTUYeCKUX 3a/lauy C MCIO0/Ib30BaHUEM TeOpeMbl KOCUHYCOB U TeOpeMbl
CUHYCOB
6.3 ITpeobpa3oBanue nmomobust. ITofob6Me COOTBETCTBEHHBIX IEMEHTOB
6.4 Teopema 0 npousBeZileHUH OTPE3KOB XOpJj, TeOPEMbI O NPOU3BE/CHNH OTPE3KOB
CeKylMX, TeopeMa O KBaJipaTe KacaTe/JbHOU
Bektop, pgmuHa  (MoAy/nb)  BEKTOpa, — COHarpaB/ieHHble  BEKTOPBI,
6.5 NIPOTMBOIOJIOKHO ~ HarpabB/ieHHble BEeKTOpbl, KOJIJIMHEAapHOCTb  BeKTOPOB,
PaBeHCTBO BEKTOPOB, Orepaljuy HaJ, BeKTopaMu. Pa3nokeHne BeKTopa Mo ByM
HEeKOJ/IMHeapHbIM BEeKTOpaM
6.6 Kooppunats! BekTopa. CKajsipHOe MpOU3BeZleHre BEeKTOPOB, NPUMEHeHue [/
HaxOo)KJeH!s [JIVH U yIJI0B
[JexapToBbl KOOpAMHATHI Ha IVIOCKOCTU. Y PaBHEHUs NPSAMON U OKPYKHOCTU B
6.7 KOOpJMHAaTax, repeceuyeHrie OKPY)KHOCTeU U MpsIMbIX. MeTos KOOpJUHAT U ero
TIpUMeHeHHe
6.8 [IpaBu/bHBIE MHOIOYT'OJIBHUKU
6.9 Jmna OKPY>KHOCTH. I'papycHas ¥ paviaHHass Mepa yrJjla, BbIUMC/IeHHe JIUH YT
OKDPY>KHOCTeM
6.10 [1nowaze Kpyra, cekTopa, cerMeHTa
6.11 [Br>kKeHUs] TIJIOCKOCTM W BHYTPEHHHE CUMMeTpuu (uryp (3/1eMeHTapHble

nipescrasnenus). [TapasiensHeni nepesoc. IlTosopor




ITPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHNMA OCHOBHOI OGPA30BATE/IbHOM ITPOTPAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kopa
MPOBepPAEMOro
TpeOoBaHUs

IIpoBepsieMblie TPeOOBaHUs K MPEeAMETHHIM pe3y/IbTaTaM
OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbI 0CHOBHOT'O
o01ero oopa3oBanus Ha ocHoBe PI'OC

YMeHre OrepupoBaTh TOHATHUSIMH: MHOYECTBO, ITOJAMHOKeCTBO,
orepaiuy Haji MHOKeCTBaMM; yMeHHe OIepuUpoBaTh TOHITUSIMMU:
rpad, cBsi3HBIM rpad, AepeBO, LMK/, NMPUMEHSTh UX TpU pelleHur
3a/lau; yMeHHe MCMO/b30BaTh rpadruueckoe rpejcTaB/ieHre MHOXXECTB
ISl OTIICAHUs peasibHbIX MPOLIeCCOB U SIBJIEHWH, MPU pellleHuH 3a/au
13 IPYrUuX yueOHBIX MPeJMeTOB

YMeHHe OmnepupoBaTh TOHSATHSIMH: OIpe/e/ieHre, aKCUoOMa, TeOpeMa,
JIOKa3aTeqbCTBO; yMeHHe pacro3HaBaTh HWCTHHHBIE W JIO)KHBIE
BbICKa3bIBaHUS, TMPUBOJUTh TPUMEPbl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUSI U OTPHUIIAHMS BbICKA3bIBAHUIM

YMeHre oOrepyupoBaTh TMOHATUSMHU: HAaTypaJbHOE YKC/IO0, TMPOCTOe U
COCTaBHOE YWCJIO, [IeTMMOCTh HaTypalbHbIX UWCeN, TPU3HAKU
JIeJIMMOCTH, 1leJioe YKC/I0, MOAY/b 4Hcjia, OObIKHOBEeHHasi po0b U
JlecsiTuuHast 1po0b, CTaHAAPTHBIA BUJ] UMCJIa, pPallMOHaJbHOE YUCJIO,
vMppaljMoHa/ibHOe UMC/IO0, apudMeTHUeCKUM KBaJ[paTHBIM KOpEeHb;
yMeHUe BBIMIOJIHATH JEeMCTBUSI C  UWCAaMM, CpaBHUBaTh U
YTIOPSIJOUMBATb YMCJIa, TIPeJCTAB/SATh UKCIa Ha KOOPJAWUHATHOU
MpPSIMOM, OKpYI/ISATh YHMC/Ia; yMeHWe [efaTh TPUKUAKY U OLeHKY
pe3y/bTaTa BIYUCIeHUN

YMeHve omnepupoBaTh TOHSTHSIMU: CTeleHb C LieJbiIM I0Ka3aTesieM,
aprudMeTHUUeCKU KBaZIpaTHBI KOpeHb, MHOTOUY/IEH, anrebpanuecKast
JIpo0b, TOXKIECTBO; 3HAKOMCTBO C KODHEM HAaTypajbHOW CTerieHu
Oosibllle eUHUIIBI; YMeHHEe BBITIONHATL PacuyéThl 1O (opmysiam,
npeoOpa3oBaHusl  LIe/bIX, [JPOOHO-pAIlMOHANIbHBIX  BBIPAKEHUNA U
BbID@KEHUM C KODHSIMM, Pa3/ioXKeHHe MHOroujieHa Ha MHOXKUTeNIH, B
TOM UHC/Ie C WCI0J/Ib30BaHWeM (OpMy/ pa3HOCTH KBaZIpaToB U
KBa/lpaTa CyMMbI U Pa3HOCTH

YMeHure oneprpoBaTh MOHATUSIMU: UYKC/IOBOE PAaBEHCTBO, YPaBHEHHeE C
O/IHOM TIepeMEeHHOM, UHCI0BOe HepaBeHCTBO, HEPaBeHCTBO C
repeMeHHOM; yMeHue pelllaTh JIMHeiiHble W KBa/paTHble ypaBHEHUS,
JIPOOHO-palOHA/IbHBIE YPABHEHHUSI C OZHOH TepeMEeHHOM, CHUCTEMBI
JIBYX JIMHEMHBIX ypaBHEHWM, JIMHeHHble HepaBeHCTBA U UX CHUCTEMBI,
KBaJ[paTHble W IPOOHO-paljMOHa/lbHbIE HEPAaBEeHCTBA C  OJHOM
repeMeHHOM, B TOM UKCJ/ie TIPDU PellieHuU 3a/lay 13 ApPYryx MpeiMeToB
M TpaKTUYeCKUX 3ajad; yMeHHe MCI0Jb30BaTh KOOPAUHATHYIO
MPSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh [Ijii U300pa)keHUsT pellieHni
ypaBHeHUH, HePABeHCTB U CUCTEM

YMeHue onepypoBaTh MOHATUSAMU: QYHKLMS, rpadvK QYHKLUNW, HYIH

GbyHKLMY, MIPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, MIPOMEXXYTKH
BO3pacTaHus, yObiBaHHUs, HauOojblllee U HauMeHblllee 3HauyeHUst
byHKUMY; yMeHue OrepupoBaTh TIOHSATHSIMU: npsiMast

MPOMNOPLIMOHA/IBHOCTb, JMHENHas (PYHKLHWs, KBaJpaTUuHasi (QyHKLuS,




obOpaTHasi TIPOMOPLIMOHABLHOCTh, TMapabosia, rurnepbona; ymeHHe
cTpouTh rpaduku QyHKIMH, UCTI0IB30BaTh TPpaduKuU 1l OTipe/iesieHust
CBOWCTB TIPOLIECCOB M 3aBUCUMOCTEH, /JIsi PellleHus 3a/jau U3 JPYyTux
yueOHbIX TIpEJIMETOB U peaJibHOW >KU3HU; YMEHHe BbIpa)kaTh
dbopMynaMy 3aBUCUMOCTHA MEX/y BeJTMUMHAMU

YMeHue OTepUpOBaTh TTOHSATHUSIMHU: 1oC/Ie0BaTeIbHOCTD,
apudmeTrueckas U  TreoMeTpuueckass  TPOrpPecCHMH;  yMeHHue
WCII0Nb30BaTh CBOMCTBA TOC/e/l0BaTe/bHOCTeM, (OpMysbl CYyMMBbI U
ob1iero ujieHa MpU pelleHuH 3a/a4, B TOM YKC/Ie 3a/au U3 JPYTUX
yueOHBIX TIPeZIMETOB 1 PeaslbHOM yKU3HU

YMeHue pellaTh 3aJaud pasHbIX TUIOB (B TOM UHMC/e Ha MPOLIEHTHI,
JOMA W YacTW, [BWKeHWe, paboTy, LieHy TOBapOB W CTOMMOCThb
TMOKYTIOK U YC/IYT, HaJIOTH, 3a/lauu U3 00/1aCTH yrpaB/ieHus IMYHBIMU U
ceMelHbIMM  (pMHaHCAaMM); yYMeHHe  COCTaB/SATh  BbIpaXKeHHs,
ypaBHEHHsl, HepaBeHCTBAa M CUCTeMbl TI0 YCJOBUIO 3a/aud,
WCC/IeJOBaTh TIOyUeHHOe pellleHre W OLIeHWBATh TPaBAOMoA00HOCTD
TOJIyUYeHHBIX pPe3y/IbTaTOB

YMeHHe omepypoBaTh MOHATUSIMU: (QUIypa, TOUKa, OTPe30K, IpsiMas,
Jyd, JIOMaHasi, YyroJi, MHOTOYTOJIbHUK, TPeyrojIbHUK, PaBHOOE[peHHbIHI
Y DPaBHOCTODOHHUM TPEYrONIbHUKH, TMPSIMOYTOJIbHBINA TpPeYro/IbHHUK,
Me/MaHa, OMCCEKTpHCa W BBICOTA TPEYrOJIbHUKA, UeTHIPEXYTOJIbHUK,
rapasinenorpaMM, pom0, TpSAMOYrO/bHUK, KBajipaT, TpareLus;
OKPY’>KHOCTb, KPYT, KacaTe/bHasi; 3HAKOMCTBO C ITPOCTPAaHCTBEHHBIMHU
¢urypamu; ymeHue pellaTh 3aJjaud, B TOM UWC/e U3 TOBCEJHEBHOM
JKU3HHM, Ha HaXOXK[eHWe reoMeTpUYeCKUX BeMUMH C MpUMeHeHUeM
M3y4YeHHbIX CBOMCTB GUryp U (akToB

10

11

12

YMeHUe OrepupoBaTh TOHATUSIMHU: PaBeHCTBO (UTYp, paBeHCTBO
TPEYroJIbHUKOB; Tapajule/lbHOCTh U TePIeHANKY/ISPHOCTh TIPSIMBIX,
yrosl MeXXAYy TIPSIMbIMU, TIePIeHJUKY/sApP, HaKJIOHHAasi, MPOeKIus,
nozobue Ghuryp, mo00HbIe TPEYTOJLHUKH, CAMMETPUSI OTHOCHUTETEHO
TOUKU U TIPSMOM; yMeHHe pacrio3HaBaTh pPaBEHCTBO, CUMMETPHIO U
nozobue ¢Guryp, mapasieNlbHOCTb U TIePIeHJUKY/ISIPHOCTD TIPSIMBIX B
OKpY’KarollleM MHUpe

YMeHWe oOrnepupoBaTh TOHATUSMHU: [JJIMHA, PACCTOSIHUE, YTOJ
(BesMuMHa yT/la, CMHYC W KOCHMHYC YIJla TPeyrojbHUKA), TUIOLIA/Ib;
yMeHHe OL|eHMBAThb pa3Mephbl MPEeMETOB U 0ObEKTOB B OKPY’KaroIlleM
MUpe; yYMeHWe TIpUMeHSTh (OpMysbl TIepuMeTpa U IUIOIIAU
MHOTOYTOJIbHUKOB, [IWUHbI OKPY)KHOCTU W TUIOIIQAU Kpyra, oObema
MPSIMOYTO/IBHOTO  Tapasijie/ieNuriefia; yMeHHe TPUMEHSTh TPU3HaKW
pPaBeHCTBa TPeYTrOJbHUKOB, TEOPEMY O CyMMe VTJIOB TPeyrojbHUKa,
Teopemy IIudaropa, TpPUTOHOMETPUUECKHE COOTHOLIEHUS  [IJis
BBIUMCJ/IEHUS IJIMH, PACCTOSIHUM, TI/ToLLa el

YMmeHnve wu300pakaTb IIocKhe (GUTYpel M UX KOMOWHALWH,
MIPOCTPAaHCTBEHHble (UIYpbl OT PYKH, C TOMOLIbI0 UYepTEXKHBIX
VHCTDYMEHTOB W 3/IeKTPOHHBIX CpEeACTB [0 TEKCTOBOMY /U
CUMBOJIbHOMY OIHCaHUIO

13

YMeHWe  orepupoBaTh  TOHATHUSIMUA:  TIPSIMOYTOJbHAs — CHUCTeMa
KOOp/IMHAT; KOOpAMHAThl TOYKH, BeKTOp, CyMMa BeKTODOB,
MIpOU3Be/ieHre BEKTOpa Ha UKCJ/I0, CKaIsspHOe MTPOM3Be/jeHre BEKTOPOB;




yMeHHe WCIMO0/b30BaTh BEKTOPbl M KOOPJAWHATHI /sl Mpe/CTaBaeHUs
JMAHHBIX W pelleHus 3a/a4, B TOM UHC/IE U3 JPYTUX Y4eOHbBIX
NpeIMETOB U peaibHOM YKHU3HU

14

15

16

YMeHre OIepupoBaTh TIOHATHUSIMU: CTOJIOMKOBBIE U KDYrOBBIe
JUarpaMMbl,  Tab/mWIpl, CpefHee  apudMeTHUeCKoe, MejuaHa,
HauOo/bIllee ¥ HaWMeHblllee 3HaueHWs, pa3Max UHMC/IIOBOrO Habopa;
yMeHWe  U3BJeKaTb, WHTEpPIIPETUPOBaTh M  MpeoOpa30BbIBaTh
vHboOpMaLMIo, TIpe/CTaB/leHHYI0 B TabiWijax M Ha JuarpaMmax,
OTpaXKaoIllyl0 CBOWCTBA U XapaKTePUCTHUKU peaslbHbIX TPOL[eCCOB U
SBJIeHUM; yMeHWe paclio3HaBaTb HW3MeHUMBble BeIMUWHBI B
OKpY’KarollleM MUpe

YMeHue ornepupoBaTh TMOHATHUSAMM: CJAydaWHbIA ONBIT (C/Ty4YalHbIN
9KCIIEPUMEHT), 3JIeMeHTapHOe COObITHEe (3/IeMEHTApHBIM UCXO[)
CJIyUallHOTO OIbITA, C/IyyaliHOe COOBITHE, BEPOSATHOCTh COOBITHS;
yMeHUe HaXOJWTh BEPOSITHOCTH C/IyuyallHbIX COOBITMM B OMbITaxX C
PABHOBO3MO)XHBIMHM 3JIEMEHTAPHBIMM COOBITUSIMUA; YMEHHe pelllaTh
3aZlaud MeTOJIOM OPTaHW30BaHHOTO Tepebopa M C HCIOb30BaHHEM
MpaBWIa YMHOXKEHUS; yMeHHe OLleHUBaTb BEPOSTHOCTU peaTbHBIX
COOBITHM W SIBJIEHWM, TTOHUMAaTh POJib MPAKTUUYECKH [IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMM B OKPY)KAIOL[EM MHPEe W B JKU3HH;
3HAaKOMCTBO C TIOHSITUEM HEe3aBUCUMBIX COOBITUI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJT ¥ €T0 POJIbI0 B MAaCCOBBIX SIBJIEHUSIX

YMeHWe BbIOMPATh TMOAXOMSAIMIMN W3y4YeHHBI METOA /s pPelIeHUs
3a[jaud, MPUBOAUTL TIPUMepbl MaTeMaTUUeCKUX 3aKOHOMEpPHOCTel B
TIPUPOJIe U JKU3HH, paclio3HaBaTh MPOSIBJIEHWEe 3aKOHOB MaTeMaTUKU B
WCKYCCTBE, OIUCHIBAaTL OT/e/bHble BbIJAIOLIMECS  pe3y/IbTaThl,
TOJIyUeHHble B XOJe pa3BUTHUS MaTeMaTUKU KaK HayKW, NPUBOJUTHb
rpUMepbl MaTeMaTUUeCKUX OTKPBITUN U UX aBTOPOB B OTeUeCTBEHHOM
Y BCEMUPHOM UCTOPUU




INEPEYEHD 3JIEMEHTOB COJEPXAHUA, IIPOBEPAEMBIX HA OI'D I1IO

MATEMATHUKE
Kop IIpoBepsieMbIH 3/1eMEHT COAEePIKaHUS
1 Uucia ¥ BBIYUCTIEHUS
1.1 HaTtypanbHbie U 1jesible unciia. [Ipr3Haku JeMMOCTH 1[eJIbIX Yucel
12 OOBIKHOBEHHBIE M JIeCATHYHBIE  OpOOM, TMpOILeHTbI, OeCKOHeUHbIe
riepuoAuYecKre 1pobu
13 PaijyoHanbHble uuncia. ApudMeTnyeckue orepaluv C pallOHaIbHBIMU
yKnc/1aMu
1.4 HeticTBUTe/ibHbIEe uncia. ApudMeTHUyecKre ornepaluu C JelCTBUTeTbHbBIMU
yuCcIaMu
15 [TpubmkEHHBIE BBIMUC/IEHMA, [PaBUa OKDYITIEHUs,, NPUKKJKA U OLleHKa
pe3yJibTaTa BbIYMC/IEHUH
2 AnrebpanuecKkue BbIPpa>KeHUSI
2.1 BykBeHHbIe BbIpa)keHHUs (BbIpaKeHUsI C IepeMeHHbIMU )
99 CTelzeHb C LenbiM Moka3aTtesem. CTereHb C palLMOHAIBLHBIM TIOKa3aTesieM.
CaoricTBa CTeneHu
2.3 MHorouseHsl
2.4 Anrebpanueckasi 1pobb
75 ApudmeTnueckuii  KOpeHb  HaTypa’ibHOW  cTereHu.  [eicTBusi C
apu(mMeTHUECKUMH KOPHSMU HaTypa/bHOMN CTereHu
3 YpaBHeHUsl U HepaBeHCTBa
31 Lenbie I/IU,ZLPO6HO-paI_[I/IOHaJIbeIe ypaBHeHUs1. CUCTeMbl U COBOKYIHOCTH
ypaBHeHUM
3.9 Lenble 1 apoOHO-palMOHabHBIE HepaBeHCTBA. CHCTEMbI U COBOKYITHOCTH
HepaBeHCTB
3.3 PelieHue TekCTOBBIX 3a/a4
4 UucioBele moc/e10BaTe/TbHOCTH
4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHMST TIOC/IeJOBAaTeIbHOCTEH
40 Apudmetnueckasi U reoMeTpuyeckasi Tiporpeccuu. @®opmysa CI0KHBIX
TIPOLIEHTOB
5 DyHKIMU
Oynkius, crnocobbl 3amanus  GyHkoun. 'paduk  yHpm. O6sacTh
ornpejieleHUsI W MHOXECTBO 3HaueHUM GyHKUuM. Hym  dyHKUMM.
5.1 [TpoMeXXKyTKM 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKLIMMU.
MakcuMymMbl YW MUHUMyMbl (yHKIMH. Haubosblilee W HauMeHbIIee
3HaueHHe (PYHKLIMK Ha MPOMEKYTKe
6 KooprHaTtel Ha NpSIMOW U TJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JekapToBbI KOOPAMHATHI Ha IJIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTprueckue GUryphbl ¥ UX CBOMCTBA
7.2 TpeyroyibHUK
7.3 MHOroyrosabHUKA




7.4 OKpY>KHOCTb U KPYT
7.5 V3mepeHue reoMeTPUUYECKUX BEJTUUHH
7.6 BekTopb! Ha MJI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucaTenbHasg CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombuHaTopuka
8.4 MHoecTBa
8.5 I'padbr
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