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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJIMH W3 OCHOBHBIX pAa3JeioOB IIKOJbHON MaTEeMaTUKH,
MMEIOIIUI CBOEH IIeNIbI0 00ECTIeUnuTh M3yYeHHE CBOWCTB U pa3MepoB (GUTYp, UX
OTHOLIEHW M B3aUMHOE PACHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3y4YeHUs T€OMETPUH Ha YPOBHE OCHOBHOIO
o0miero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMICS YUUTCS MTPOBOAUTD
JIOKAa3aTeIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUYECKUE YMO3AKIIOUEHHUS, JOKA3bIBATh
WCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCyXJeHHs «OT TIPOTUBHOTO», OTJIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoili 1nenb0 H3y4eHUs TEOMETPUH SBIIIETCA MCIIOJIb30BAHUE €€ Kak
MHCTPYMEHTA NP PEIICHWH KaK MaTeMaTUYeCKHX, TaK W MPAKTHYECKUX 3aj]ad,
BCTPEUAIOUIMXCA B peajbHOW Ku3HU. OOyyarolmuiics [OJDKEH HAay4YUTbCA
OIpEeECIUTh T€OMETPUUECKYIO0 (PUTYpY, ONUCATh CIOBAaMHU JAHHBIA 4EepTEXK WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO JJINHY
ONTOBOJIOKOHHOTO KabOess uiau TpeOyemble pa3Mepbl rapaxa jisi aBTOMOOMWJIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIUTENbHAS JIMHUA B MU3yYEHUHU T€OMETPUHU.
[Ipu pemieHuu 3anad MPaKTUYECKOTO XapakTepa OOy4YaOLIUMHCS YYUTCS CTPOMTH
MaTeMaTUYeCKHEe MOJEIN pEANbHBIX JKMU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUKCIICHUS U OIIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxXHO NOMYEPKUBATH CBSI3U TE€OMETPUHM C JPYTUMHU Y4EOHBIMU
MpeAMEeTaMi, MOTUBUPOBATH UCIOJIb30BATh OMPEAECICHHS] T€OMETPUUECKUX (DUTYD
U TIOHSATUH, TEMOHCTPUPOBATH NMPUMEHEHHUE MOJTYYEHHBIX yMEHUH B (U3UKE U
TEXHUKEe. OTH CBA3M Hauboyiee SApPKO BHUAHBI B TeMmax «BekTopbi»,
«Tpuronomerpuueckue COOTHOIIEHUA», «Meron koopauHaT» U «Teopema
[Tudaropay.

VYuebnsiii Kypc «l'eomeTpusi» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jesibl
conmepxkanusi: «l'eomerpuueckue Qurypsl W uUX CBOMCTBa», «l3mepenue
FEOMETPUYECKUX BEIUYUH», «JleKapTOBbI KOOpPAWMHATBHI HAa IJIOCKOCTHY,
«Bektopby, «JIBukeHUs m1ockocTuy, «IIpeodbpasoBanust mogo0ous.

Ha wusydenue yuebHOro kypca «l'eomerpus» orBomutcs B 8 kiacce — 68
4yacoB (2 Jaca B HEJENIO)



COILEPKXAHUE OBYYEHUA
8 KUIACC

YerwipéxyronbHuki. [lapamienorpamm, ero npu3sHaku U CBoMCTBA. YacTHbIE
cllyyau MapajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MNpPU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOMCTBA M MPU3HAKH.
[IpssmoyrosibHas Tpanenus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpusd. Teopema Daneca u
TEOpeEMa O MPOMOPIUOHATIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaoous. IlpuszHaku mnomoOus
TPEYroiabHUKOB. [IpuMeHeHne nogo0us npu perieHuy NpakTUYECKUX 3a1ad.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. PopMmynsl i IUIOMATA
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE TUIONIAIeH
oI00HBIX GUTYp.

Brruncnenue miomniaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu pernieHUN
IIPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrjia MPsSIMOYTOJBbHOIO TPEYrOJIbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUTOHOMETpUYECKUE (PYHKIIUU
yriioB B 30, 45 u 60°.

BrnicanHble M LEHTpalbHBIE YIJIbI, YIOJI MEXJY KacaTeabHOW U XOPIOM.
Yrael  Mexay ~XopaaMM M CEeKylIMMH. BnucaHHble W OIIMCAHHBIE
YETBIPEXYTOJbHUKU. B3anMmHOe pacnonokeHue AByX OKpyxHocren. Kacanue
OKpykHOCTeH. OOIIMe KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MNPOrpaMMbl ydyeOHOro Kypca
«I"eomeTpus» XapakTepU3yrOTCs:

1) maTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSAIIEMY POCCHHUCKOMN
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K JOCTHXKEHUSIM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HCIOJIB30BAHUIO ITHX
JOCTH)KEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa;kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN Tpa)kAaHUHA U peaInu3alyuu €ro
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, NPOLEAYp TPa)kJAaHCKOTo oO0IIecTBa (HarmpuMmep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO ITHUECKUX MPOOJIEM, CBI3AHHBIX
C IPaKTUYECKUM IPHMEHEHHEM JIOCTWIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTUYECKOIO
oOpa3oBaHMsl HAa TMPOTSHKCHUHM BCEH JKU3HU JJIA YCHEIIHOW MPOQeCCHOHATBHON
NESATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBUIYaIbHOU TPAEKTOPUU 00pa30BaHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUM, PaCCyXICHUN, YMEHHUIO BHIETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 O3HAHMSI:

OpUEHTaUuel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOBI U
oOlecTBa, MOHMMAHMEM MAaTeMaTHYeCKOM HayKh Kak cdepbl YeraoBeuecKou
NEeSTEIbHOCTH, ATANoOB €€ pa3BUTUA U 3HAYMMOCTH Uil pPa3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKW U MATEMAaTHYE€CKOW KYJIBTYpPOH Kak CpelCTBOM
MO3HAHHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMH HaBbIKAMU HCCIEA0BATEIbCKOM
NESATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMUpPOBAHHE KYJILTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOJTyYusi:

TOTOBHOCTBIO TPHUMEHATh MaTeMAaTUYECKUE 3HAHMsS B HMHTEpPEcax CBOETO
3I0pOBbS, BEIEHUS  370pOBOrO0  oOpa3a KU3HM  (310pOBOE  IUTaHMUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATHH U OTABIXA, peryisipHas ¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKA pediekcur, MpPU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAaKOTO K€ IIpaBa JIPyroro 4elioBeKa;

7) 3K0JI0THYeCKOe BOCTUTAHUE:

OpUEHTaluel Ha TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUU I PElICHUs 3a1ad
B 00JIaCTU COXPAaHHOCTH OKpYXalollel cpenpl, IUIAHUPOBAHMS IOCTYNKOB U
OLICHKM HUX BO3MOJKHBIX IOCJIEACTBUI MJis OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
rJI00aJIbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K U3MEHSIOIUMCSI YCJIOBHSIM CONMAIbHONH W TMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHAX HEONPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JIEATEbHOCTh, B TOM YHUCJIE
YMEHUE YUYUTHCS Yy APYrUX JIOJEH, NpHOOpeTaTb B COBMECTHOM JEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE
(GopMynMpOBaTHh UAEH, MOHATHS, TUIIOTE3bl 00 O0BEKTAX U SIBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CUTYallMI0 Kak BbI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
MIPUHUMAEMbIE pelIeHus U JeHCTBUA, (HOPMYIMPOBATh W OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTeqbHBbIC YHHBEPCAIbHbIC Y4eOHbIE NeHCTBUA

ba3oBpble Jiornueckue aeiicTBUA:

e BBIABIITH M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH MATEMaTHYCCKUX
O00OBEKTOB, TOHATHUA, OTHONICHWH MEXKIYy MOHATUAMH, (OPMYIHPOBATH
ompeneneHus  TOHSTHM, YCTAaHABIWMBAaTh  CYIICCTBEHHBIM  MpPU3HAK
Kiaccupukanuu, OCHOBAaHWS JUIsi OOOOIIEHUS W CpPaBHEHUsS, KPUTECPUU
IIPOBOJIUMOTO aHAJTN3a;

e BOCIPUHUMATH, (GOPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHbIE U OOIIHeE,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U
NpoTHUBOpeYHsi B (aKkTaxX, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX,
npe/IaraTh KPUTEPUH JIJIS BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JIeNaTh BBIBOJBI C HWCIOJIB30BAHUEM 3aKOHOB JIOTWKH, ACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUSHUH 110 aHAJIOTUH;

pa3OupaTh OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (MPSAMBIE U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTU4ecKnX (PaKTOB, BBICTpAWBaTh AaAPTyMEHTAIUIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBEHHBIE PACCyKICHUS;
BBIOMpaTh CIIOCOO pelieHus ydeOHOW 3ajauyu (CpaBHUBATh HECKOJBKO
BapUAHTOB pElICHUs, BbIOMpaTh HauOoJiee TOIXONAIUNA C Yy4E€TOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibCKue A1eiCTBUA.

UCTIOJIb30BaTh BOIPOCH KaK HCCIIEIOBATCILCKUIA WHCTPYMEHT ITO3HAHUS,
(GopMyIUPOBAaTh BOMPOCH, (PUKCUPYIONINE MPOTUBOPEUYUE, MPOOIIeMY,
CaMOCTOSITCNIFHO ~ YCTaHABJIMBATh HCKOMOE W JaHHOE, (OpPMHUpPOBATH
THIIOTE3Y, apTYMEHTHPOBAThH CBOIO ITO3UIUIO, MHCHHE,

MPOBOAMWTHh TI0 CAMOCTOSATEIBHO COCTaBJICHHOMY TIUIAHY HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAaHUE TT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOCHHS, HWCCICAOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TaKKE BBIIBUTATH
IPE/IIOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJJOCTaTOYHOCTh M H30BITOYHOCTh HMH(POpPMALUH, JaHHBIX,
HEOOXOAUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATHU3HPOBaTh M HHTEPIPETUPOBATH
uH(GOPMAIIUIO Pa3IMYHbIX BUAOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (oOpMy TMpEACTaBICHUS HMHPOPMALUU UM HIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuMarpaMmamMu, HWHOM rpaduKold M HUX
KOMOHHAITUSMU;

OLICHUBATh HAJA&KHOCTh HMH(POPMALUU IO KPUTEPHUSIM, MPEASIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJACHHUS B COOTBETCTBHU C YCIOBUSIMU
U 1eJIIMU OOIIEHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYYeHHBIN PE3yJIbTaT;

B XOJIe 00CYX/I€HHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMON TEMBI,
poOJIeMBbl, perIaeMoi 3a7a4uu, BbICKa3bIBaTh MJEU, HALICJICHHBIE HA MOUCK
pElICHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMHU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApPYKHBATh Pa3iIM4yUe M CXOACTBO IO3UIIHM, B
KOPPEKTHOI opme popMyTupOBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
MIPEACTABIISATh pe3ynbTaThl penieHus 3a/1a4u, JKCIIEPUMEHTA,
HCCIIETOBaHMsI, TIPOEKTA, CAMOCTOSTENILHO BEIOMpATh (POpMAT BBHICTYILICHUS
¢ y4€TOM 3aja4 MPE3eHTAIMU U OCOOCHHOCTEN ayIuTOPHH;

NOHUMAaTh U UCIOJIb30BaTh NIPEUMYILECTBA KOMAHIHON M MHIAUBUIYAJIBHON
paboTHI MPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh LEJIb COBMECTHOM AEATENBHOCTH, IJIAHUPOBATh OPraHU3aLUIO
COBMECTHOM palOThl, pacmnpenensiTh BHUIbl paboOT, JOroBapuUBaTHCA,
oOCyXIaTh IPOLECC U Pe3yabTaT paboThl, 0000UIaTh MHEHHSI HECKOJIBKHUX
JIIOIeH;

y4acTBOBaTh B TIpPyHmnoBbIX (opmax paboTel (0OCyXIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBbI U IPYTUE), BBHIOIHITH CBOIO YacTh PaOOTHI
U KOOPJAMHHPOBAaTH CBOM JEWCTBUS C JPYTMMU YJE€HAMU KOMAHJBI,
OLICHHMBATh KAaueCTBO CBOET0 BKJaJa B OOMIMN HPOAYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranmsamnus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, aJIFOPUTM pEIIeHUs 3aJayu (WM €ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(MOpMALIHH.

CaMOKOHTPOJIb, IMOIIUOHATbHBIA HHTEJJICKT:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3yJipTaTa
pelIeHns MaTEMaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JICSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABICHHOMN LIENHU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTH)KCHHUS WM HEIOCTHXKEHUS IIEIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IHPEIMETHBIE PE3YJIbTATDBI



K xoniy oOyueHuss B 8 kJjacce OOyYarOUIMICA TMOTYYHUT CIECAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl UYETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUYECHHs] MEIHWAH TPEYroJibHHKa (LIEHTpa
Macc) B PEIICHHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPanelunuy, IPUMEHATh
UX CBOMCTBA MpPHU PEUICHUH TreoMeTpuyeckux 3anad. llonb3oBarbecs Teopemon
Qajieca 1 TEOPEMOI O MPONOPLIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUISl PEILICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HaKK MOAOOUS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBatbess Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX MU
npakThuyeckux 3agad. CTpoOUTh MaTEMaTUYECKYyI0 MOJIEeNb B MPAKTHYECKHX
3a/1ayax, CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brmagets DNOHATHSAMM CHHyCa, KOCHMHYyCa M TaHIEHCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCSA 3TUMM NMOHATUSAMHU JJI PELICHUS
IPAKTUYECKUX 3a/]a4.

Beruncnarh (pa3iuyHbIMU CIIOCOOAMM) ILIONIAAb TPEYTOJbHUKA U TLUIOIIAAN
MHOTOYTOJBHBIX  GUryp (MOAB3ysCh, TJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOoNy4YeHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

BrnageTte NOHATHSAMM BIHCAHHOIO W LEHTPAJIBHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIVIaX, YIVIAX MEXIY XOpJAaMHU (CEKYIIHMH) U yIJIe MEXIY
KacaTeJIbHOU U XOPJIOW MPH PEIIEHUHA T'€OMETPUYECKUX 3a/1a4.

Branete MoHATHEM ONMCAHHOTO YETBIPEXYIOJIbHHKA, IMPUMEHATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN IS 337a4 PeajbHOM )KU3HA U IPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C TpUMEHEHHWEM ToA0o0Hs W TPUTOHOMETpUM (IOJIB3YACh, TJe HEO0OXOIUMO,
KaJIbKYJIATOP.



TEMATHYECKOE INTAHUPOBAHMUE 8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoabusie | IIpakruyeckue (wicpp )
NPOrpaMMbl Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypchbl
N bubnuoreka [JOK
1 HeTbipExyrobHmicH 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3KaXx, MOJ00HbIE 15 1 bubmorexa LIOK
porioptt P e https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJJ:I)HI/IKOB 51 lfl/[HOFO OJITHSIX ¢bur 14 1 bubmmorexa [IOK
peyr yr YP- https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema IIudaropa u Hauana 10 1 bubnuorexa [LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpy>KHOCTU. Brincanusie u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuoreka [LIOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
bu6nunoreka [IOK
6 IT i 4 1
OBTOpCHIE, 0000UIeHHE SHaHHii https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Koau4yecTBo yacoB DJIEKTPOHHbBIE
Ne Jara nudposbie
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero U3yYeHUS oOpa3zoBarte/ibHbIE
padoTsbI padoThbI
pecypchbl
1 [Tapannenorpamm, ero Npu3HaKu U 1 bubmmoreka [JOK
CBOMCTBA 02.09.2026 | https://m.edsoo.ru/88671af2
9 [Tapannenorpamm, €ro nNpru3HaKku u 1 bubnnoreka [IOK
CBOMCTBA 04.09.2025 | https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero Npu3Haku U 1 bubnnoreka [IOK
CBOICTBa 09.09.2026 | https://m.eds00.ru/88671ca0
YacTHble ciTydan napauieiorpaMmMoB
4 (mpsimo onzznx §M6 KBarp arT) 1 bubmmorexa LIOK
prvioyr > POMD, KBAAPAT), 11.09.2026 | https://m.eds00.ru/88671dea
UX MPU3HAKH U CBOICTBA
4
PAMOYTO ’ pvo > KBAPAT), 16.09.2026 | https://m.edso0.ru/88671f20
UX MPU3HAKH U CBOICTBA
YacTHble Ciydan mapauuiesiorpaMMOB
6 (mpsimo OJ'IZ;I/IK (I))M6 KBarp art) 1 bubamorexa [TOK
prvoyr > POMD, KBAAPAL), 18.09.2026 | https://m.eds00.ru/8867209¢c
WX NMPU3HAKH U CBOMCTBA
bubnunotexa [IOK
7 T 1
pattetus 23.09.2026 | https://m.edso0.ru/88672358
8 PaBHOOOKas M1 TPAMOYTOJIbHAS 1 bubmuorexa [LIOK
Tpanemnuu 25.09.2026 | https://m.edsoo0.ru/8867252e
9 PaBHOOOKAs M TPSAMOYTOJIbHAS 1 bubnmoreka [IOK
Tpaneuuu 30.09.2026 | https://m.edsoo.ru/88672858
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bu6mmoteka [IOK

10 Metox yABOCHHA MENHAHEL 02.10.2026 | https://m.edso0o.ru/88672b14

11 LlenTpanbHas CHMMETPUS bubmorexa LOK
P P 07.10.2026 | https://m.edso0o.ru/88672b14

12 KonTposabHas pabota no reme bubnuorexa [IOK
"YeThIpEXyroabHUKH" 09.10.2026 | https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubnuoreka LIOK
MIPOMOPITMOHAIBHBIX OTPE3Kax 14.10.2026 | https://m.edsoo.ru/8867337a

14 Cpenusst TMHUS TPEYTOJILHUKA Bubmiorexa HOK
pel Tpeyr 16.10.2026 | https://m.edsoo.ru/88672e0c

15 Cpenusis TUHUS TPEYTOJILHUKA Bubmuoreia IJOK
pe peyT 21.10.2026 | https://m.edsoo.ru/88672f38

16 Tpanerys, eé cpeauss JINHASL Bubmoreka IIOK
PatleliHs, €€ cpes 23.10.2026 | https://m.eds00.ru/88672358

17 Tpamenus, e€ cpeauss INHUS Bubmiorexa LIOK
PaTIeii, e cpel 06.11.2026 | https://m.eds00.ru/88673064

18 IIponopuuoHaIbHBIE OTPE3KU Bubmaorexa [IOK
poropn P 11.11.2026 | https://m.eds00.ru/88673794

19 ITponopruoHalLHEBIE OTPE3KHA Bubmiorexa LIOK
poropn P 13.11.2026 | https://m.eds00.ru/88673794

20 IlenTp Macc B TPEYroIbHUKE bubnmorexa LIOK
P peyr 18.11.2026 | https://m.edso0.ru/886738fc

bu6nmorexka [IOK
21 Monobreie TpeyrombHHKH 20.11.2026 | https://m.edsoo.ru/88673a78

29 Tpu npusHaka nogoous bubmuorexa [LIOK
TPEYrOJIHLHUKOB 25.11.2026 | https://m.edsoo.ru/88673bae

23 Tpu mpu3Haka mogoous bubnmoreka [JOK
TPEYrOJIbLHUKOB 27.11.2026 | https://m.edsoo.ru/88673d52
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Tpu npusHaka nogoodus

bu6mmoteka [IOK

24 TPEYrOJILHUKOB 02.12.2026 | https://m.edsoo.ru/8867400e
o5 Tpu npusHaka nogodus
TPEYTOJbHUKOB 04.12.2026
%6 [Tpumenenue mogo6us Mpu pereHnu
MPaKTUYECKHUX 3a/1a4 09.12.2026
7 KonTposabHas pabota no reme bubnuoreka LIOK
"ITono6HbIE TPEYTONEHUKH" 11.12.2026 | https://m.edso0.ru/8867445a
o8 CsoiicTBa muIomaaci bubnuorexa [JOK
TEOMETPUUECKUX QUTyp 16.12.2026 | https://m.edsoo.ru/886745fe
29 DopMmysl AJ1s IUIOIIAAN bu6mmoteka [LIOK
TPEYroJIbHUKA, TTapajuieIorpaMma 18.12.2026 | https://m.eds00.ru/88674860
30 DopMyIsl IS TUTOMAIN bubnnorexa [IOK
TpPEYroJIbHUKA, TTapajuieiorpaMma 23.12.2026 | https://m.edsoo.ru/88674a22
31 DopMybl AJ1s TUIOIAAN bubnuorexa [LIOK
TpPEYroJIbHUKA, TTapajuieiorpaMma 25.12.2026 | https://m.edsoo.ru/88674a22
32 DopMysl 11 IIOLAAN bubanorexa [IOK
TPEYroJabHHUKA, IapajuleorpaMma 30.12.2026 | https://m.eds00.ru/88675288
33 DopMmyasl AJ1s TUIOIIAAN bubnuoreka [IOK
TPEYroJIbHUKA, TTapajuieiorpaMMa 13.01.2027 | https://m.eds00.ru/8867542c
34 Breruucnenue miomanaen CloxHbIX but6mmoreka [JOK
buryp 15.01.2027 | https://m.edsoo.ru/88674e78
35 [Tnomanu guryp Ha KJieT4aToi bubmuoteka [LIOK
Oymare 20.01.2027 | https://m.edso0o.ru/8867473e
36 [Mnomaau momgo6HBIX huryp 92 01.2027
37 [Tnomanu nonoOHBIX Guryp

27.01.2027
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3aa4uM ¢ NPaKTUYECKUM

bu6mmoteka [IOK

38
coJiep>KaHueM 29.01.2027 | https://m.edso0.ru/88675558
39 3a7a4M ¢ MPAKTUYECKUM bubnuorexa [JOK
coJiep>KaHuEeM 03.02.2027 | https://m.edso0.ru/88675684
40 Pemienue 3aa4 ¢ moMoOIIIbIO METOAA bubmuoreka [JOK
BCIIOMOTaTEJIbHOM TIIOMIAN 05.02.2027 | https://m.edsoo.ru/88674f90
A1 KonTposabHas pabota no reme bubnuoreka LIOK
"Tromans" 10.02.2027 | https://m.eds00.ru/8867579c
42 Teopema [Tudaropa u eé bubnuoreka LIOK
IPUMEHEHHE 12.02.2027 | https://m.edsoo.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [IOK
IIPUMEHEHHE 17.02.2027 | https://m.eds00.ru/88675918
44 Teopema ITucdaropa u eé bubmuorexa [JOK
IIPUMEHEHHE 19.02.2027 | https://m.edsoo.ru/88675abc
45 Teopema ITucdaropa u e€
IIPUMEHEHHE 24.02.2027
46 Teopema I[Tudaropa u eé
IPUMEHEHNE 26.02.2027
Omnpenenenre TPUTOHOMETPHUECKHUX
£ | mpscyrommond peyromasga Bubmionera LIOK
PAMOYTozt TPEYTon ’ 03.03.2027 | https://m.eds00.ru/88675d32
TPUTOHOMETPHYECKHE COOTHOIICHUS
B IIPSIMOYTOJIEHOM TPEYTOJIbHHUKE
48 OCHOBHOE TPUTOHOMETPHUIECKOE bubnnoreka [IOK
TOKJIECTBO 05.03.2027 | https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE
TOKIECTBO 10.03.2027
50 OCHOBHOE TPUTOHOMETPHUIECKOE
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TOXKICCTBO

12.03.2027

KonTtponbHas pabora o reme

" bubmmoreka [IOK
> Teopema HH(ba,,mpa e 17.03.2027 | https://m.edsoo.ru/8al407e8
TPUTOHOMETPUU
59 Brniucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [JOK
YTOJI MKy KacaTeIbHON U XOpAor 19.03.2027 | https://m.edsoo.ru/8a1415b2
53 BrnucanHble M IEHTpaJIbHBIE YIIBI, bubnuoreka LIOK
YroJI MEXy KacaTellbHOM U XOpJ0i 24.03.2027 | https://m.edsoo.ru/8a141940
54 BrircanHnbie ¥ IEHTpaAJIbHBIE YTJIbI, bubanoreka [IOK
YroJl MEXy KacaTeJIbHOM 1 XOopJoi 26.03.2027 | https://m.edsoo.ru/8a141b34
55 Vsl MeXAy XOpAaMu U CEKYILIUMU
07.04.2027
56 VYTIIbI MEXKIY XOpJIaMU U CEKYIITUMU
09.04.2027
BrimicanHbIe U onMCaHHBIE
o7 YeThIPEXYTOILHUKH, UX TIPU3HAKU U bubmorexa HOK
PIPEXYT 1R TP 14.04.2027 | https://m.eds00.ru/8a140f86
CBOICTBa
Brrcannble u onvcaHHbIe
58 YeTHIPEXYTONBHUKH, UX TIPU3HAKH U brbmmorexa [IOK
DIPeRyTOl TP 16.04.2027 |  https:/m.edsoo.ru/8a1416d4
CBOICTBa
Brnrcannble 1 onvcaHHbIe
59 YEeTHIPEXYTOJbHUKH, UX TPU3HAKHU U bubamorexa [TOK
PPERYT 1R TP 21.04.2027 | https://m.edsoo.ru/8al416d4
CBOWCTBA
IIpuMeHeHne CBOMCTB BIMCAHHBIX U
50 OIMCAHHBIX YeTHIPEXYrOJILHUKOB
IIPU PELIEHNU T€OMETPUIECKUX 23.04.2027
3a1a4
61 [IpumeHeHne CBOMCTB BITUCAHHBIX U
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OIIMCAHHBIX YETBIPEXYTOJIbHUKOB
IIPU PELLICHUH T€OMETPUYECKUX

28.04.2027

3a1a4
62 B3auMHoe pacrionoxxeHue aByx 1 bubmmoreka [JOK
OKpPYKHOCTEH, 0011[1e KacaTelbHbIe 30.04.2027 | https://m.edsoo.ru/8a1410a8
. bubmmoreka [IOK
63 Kacatte oxpysxiocteit . 05.05.2027 | https://m.edsoo.ru/8a1410a8
KonTpomnsHas padoTa o reme "YTisI
64 B OKpY)KHOCTHU. Briicanbie u 1 Bubmmoreka LIOK
by ' " 07.05.2027 | https://m.edsoo.ru/8a141c88
OTIMCAHHBIC YETHIPEX YT OJIbHUKHU
[ToBTOpEHKE OCHOBHBIX ITOHSATHN U
65 METOH0B KyPCOB 7 U 8 KJIACCOB 1 Bubmiorexa LIOK
P . ’ 12.05.2027 | https://m.edsoo.ru/8al4lddc
000011IeH1E 3HAHUI
N N
o OBTOpEHHE OCH(;BHI;IX MOHATHNA U . Bu6morexa LIOK
METOROB Kypeop UH KI1aceos, 14.05.2027 | https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bu6mmotexa I1IOK
7 4! 1
6 TOTOBAA KOHTPOILHAA padoTa 19.05.2027 | https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX TTOHSITHIA U
68 METOJIOB KypCcOB 7 U 8 KIIacCOB 1 Bubmaorexa IOK
A P . ’ 21.05.2027 | https://m.edsoo.ru/8al420ac
000011IeHnE 3HAHNI
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NMpoBepPsieMOro .
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
6.1 Pacnio3naBaTh OCHOBHBIE BHUBI YETHIPEXYTOJIHHUKOB, MX JJIEMEHTHI,
' MOJIb30BaTHCA UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4
6.2 IIpuMeHATh CBOWCTBA TOYKM II€PECEYEHUS MEIUAaH TPEYroJbHUKA
' (LeHTpa Macc) B pEIICHUH 3a/1a4
Bnagerp mnoHATHEM cpeAHEW JHMHUM TPEYrojlbHUKA M TpPAINElHH,
63 MPUMEHATh WX CBOMCTBA MPU PEIICHHMH TEOMETPUUYECKHX 3ajad.
' [Tonb3oBatbes Teopemoit Dajeca U TEOPEMO O MPONOPIHMOHATBEHBIX
OTpe3Kax, MPUMEHSTh UX ISl PEIICHUS TPAKTUUECKUX 3a]1a9
6.4 [lpumensTh TpuU3HaKW TOAO00MS  TPEYrOJHHUKOB B  PEIICHUU
' r€OMETPUUYECKHX 3a7a4
[Tonb3oBatbes TeopeMoit [Iudaropa s pemieHns reoMeTpUIECKUx 1
65 npakTuueckux 3amad. CTpoUTh MaTeMaTUYecKyl MOJelb B
' MPaKTUYECKHUX 337a4ax, CaMOCTOATENIbHO JeNaTh YepTEXK U HAXOJIUTh
COOTBETCTBYIOIIUE JTTUHBI
Brnanets moHsATHSIMU CHHYCa, KOCHHYCAa W TaHT€HCa OCTPOTO YIJia
6.6 MPSIMOYTOJIBHOTO TpeyrojbHuka. [lonb30BaThbcsi 3TUMHU TMOHSATUSMU
TSl peIIeHUsT TPaAKTUYECKHUX 3a/1a4
BbraucnsaTe (pa3audHBIME - CIIOCOOAMU) IJIOMIAAb TPEYroJbHUKA U
6.7 MJIOMIAI  MHOTOYTOJNBHBIX (Quryp (MOdb3ysch, Tae HE0OXOIUMO,
' KaJIbKyJIATOpOM). [IpuMEHATh MOTydyeHHbIE YMEHUS B MPAKTUYECKUX
3aa9ax
BraneTs mOHATHAME BOUCAHHOTO M IIEHTPAILHOTO yTJia, UCTIOJIb30BaTh
6.8 TEOpEMBbI O BIIMCAHHBIX yIiaX, yriaaX MEeXAy XOpAaMu (CEeKYIIUMHU) U

yrie MeXAy KacaTelIbHON M XOpAOW IpU PEIIEHUU TeOMETPUYECKHUX

3aaa4d




BJ'IaI[CTI) IIOHATHUEM OIIMCAHHOI'O IICTI)I}T)éX}’l"OJ’II)HI/IKa, IIPUMCHSTH

6.9
CBOMCTBA ONMCAHHOT'O YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a1a4
IIpuMeHATs 1OJNy4eHHBIE 3HAHMS HA IIPaKTUKE —  CTPOUTH
6.10 MaTeMaTUYECKUE MOJCIN Ul 3aJ]ad pealbHOW JKU3HH U IPOBOIUTH

COOTBCTCTBYIOIIMC  BLIYUCIICHUA C T[IPUMCHCHUCM HOI[06I/I$I nu

TPUTOHOMETPHH (TIOJIB3YSCH, IJI€ HEOOXOUMO, KATbKYJISITOPOM)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

6 I'eomeTpus

6.1 YerbipéxyronpHuku. [Tapannenorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [TpsmMoyronbHUK, poMO, KBajipaT, MX NPU3HAKU U CBOICTBA

63 Tpaneuus, paBHOOOKas Tpaneuus, e€ cBONCTBA U Mpu3Haku. [IpsmMoyrospHast
' Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema daneca u
' TeopeMa O MPONOPLHOHAIBHBIX OTpE3Kax

6.5 Cpennue TMHHAN TpeyroJIbHUKA U Tpamnenuu. LleHTp Macc TpeyroiabHHUKa

66 [Tono6Gue TtpeyronbHuKoB, KodhduuumeHnt nonobus. Ilpusznaku mnomobus
' TpeyroiabHUKOB. [IpumeHenne noqo0us npy peeH MPaKTHUYECKUX 3a/1a4

67 @®opmynbl I IJIOL[AJM  TPEYTroJIbHUKA, [apajuiejorpamMma, poMba H
' Tpaneuun

68 CpoiictBa momaneir reomerpuueckux ¢uryp. OTHOIIEHHE TIUIOIIAAeH
' M01I00HBIX QUTYD

69 Brruncnenue niomanei TpeyroJbHUKOB U MHOTOYI'OJIbHUKOB Ha KIIETYaTON
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' IIPAKTUYECKUX 3a]a4

CuHyC, KOCHHYC, TAaHT€HC OCTPOIO yrja IPsIMOYI'OJBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKIECTBO.  |pUrOHOMETpUYECKHE
¢byakuun yrios B 30°, 45° u 60°




Brniucannbie ¥ LEHTpAJIbHBIE YIJIbI, YTOJ MEXAY KacaTelbHOM W XOpJ0il.

6.12
VYTIIbl MEXIY XOp/IaMU U CEKYIIMMU
6.13 BrnincanHbI€ U ONMCAaHHBIE YETHIPEXYTOJIbHUKU
6.14 B3anmuoe pacnosiokeHre aBYX OKpyKHOcTe. Kacanue oxpy:kHOCTEH.

OO01me KacaTeabHbIE K IBYM OKPYXHOCTSAM




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBAHUSA K NPEAMETHBIM pe3yJibTATAM
OCBOEHHSI 0OCHOBHO# 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATHUSAMU: MHOXKECTBO, IIOAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMH; YMCHHUE OIEPUPOBATh IOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh MUX NPU DPEUICHUU
3ajlay; YMEHHE HUCIOJIb30BaTh rpaduyeckoe MpeacTaBleHe MHOXKECTB
JUISl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUU 3a]a4

H3 Ipyrux y‘IC6HLIX IMpecaIMETOB

YMeHue OIICPHUPOBATL MOHATHUAMMA: OIPCACIICHUC, aKCHOMaA, TCOPEMaA,
A0Ka3aTCjIbCTBO;, YMCHHUC pacCllo3HaBaTb HWCTHUHHBIC W  JIOXHBIC
BbBICKA3bIBAHUA, IHIPUBOIWUTL IIPUMEPbBI WM KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA 1 OTPULIAHUA BBICKA3bIBAaHUH

VYMeHue onepupoBaTh MOHATUSMHU: HATypaJlbHOE YHCIIO, IPOCTOE H
COCTaBHOE 4YHUCIO, JEIMMOCTb HATYPAJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4HCa, OOBIKHOBEHHAas ApoOb U
JecsiTU4Has JIpoOb, CTaHIAPTHBIA BUJ YMCIIA, PALMOHAIBHOE YHCIIO,
UppallMOHATIBHOE YHCIO, apU(PMETHYEeCKUH KBaJApaTHBIM KOPEHb;
YMEHHME  BBIOJHATH JEHCTBUS C  4YHMCIAaMH, CpaBHUBATh U
yHOpSAOYMBATh 4YMCIA, NPEIACTABIATH YWCIA HAa KOOPAWHATHOU
IOpsIMOM, OKPYIJIATH YHWCIAa; YMEHHE JeNaTh NPUKUIKY U OIEHKY

pe3yibTaTra BBIYHCIICHUN

YMeHue onepupoBarh MOHATUAMM: CTEIEHb C LEIBIM IOKa3aTeeM,
apuMeTUYECKH KBaJpPaTHBI KOPEHb, MHOTOWIEH, alreOpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJBIIIE E€NWHMIIBI, YMEHWE BBIMOJHATH pacd€Tel 1O QopMyam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHHU C KOPHSIMH, PA3JIOKEHHUE MHOTOYJIEHA Ha MHOKHUTENH, B
TOM 4HCI€ C HKCIONb30BaHHEM (OPMYNl Pa3HOCTH KBAJApPaTOB U

KBaJipaTa CyMMbI U pa3HOCTHU

YMeHue onepupoBaTh MOHATHAMH: YHCIOBOE PABEHCTBO, ypaBHEHHUE C




OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBaJApPaTHbIC YPABHEHUS,
JNpOOHO-pallMOHATIbHBIE YPABHEHUS C OAHOM INEpeMEHHOW, CHCTEMbI
JIBYX JIMHEHHBIX YpaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPJMHATHYIO IJIOCKOCTH JUISI M300paKEHUS PEIICHHMA

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKIHS, rpaduk GyHKIUH, HYIU
GyHKIIH, IIPOMEXKYTKHU 3HAaKOIIOCTOSHCTBA, MIPOMEXYTKHU
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC M HAWUMCHBIICE 3HAYCHUS
GyHKIUY; yYMEHHE OIIEpUPOBATH MOHATUSAMH: npsiMast
NPONOPIMOHAIBHOCTD, JHHEWHas (QYHKIUS, KBaJpaTudHas (yHKIIHS,
oOpaTHas TPOMOPIMOHATLHOCTh, TMapabona, runepbosia; yMeHUe
cTpouTh rpaduku QyHKIIUN, UCIIOJIB30BaTh TPaGUKH ISl ONIPEACTICHHS
CBOMCTB TIPOIIECCOB M 3aBHUCUMOCTEH, JUISl PEIICHUS 3a/ad U3 JPYTUX
yu4eOHBIX TMPEAMETOB U peaNbHOW JKU3HH, YMEHHE BBIPAXKATh

(dhopMysaMu 3aBUCUMOCTH MEX/Ty BETUIMHAMU

YMmenne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apudmMeTHueckass M TeOMeTpUYecKass  NPOTPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOWMCTBA IOCJENI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0I1ero 4jaeHa MpU pelIeHUH 3ajady, B TOM YHUCIe 33734 U3 JPYTrux

y4€OHBIX MPEIMETOB U peaTbHOM KU3HU

YMeHne pemarb 3aaud pa3HbIX TUIOB (B TOM YHCJIE HA MPOICHTHI,
IO W YacTH, JBWXKEHHE, paboTy, IEHy TOBapOB M CTOMMOCTh
MOKYTIOK ¥ YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YIpaBJICHUS TUIHBIMU U
CeMeiHBIMU  (UHAHCAMH); YMEHHE  COCTABJSTH  BBIPAKEHUS,
YpaBHEHHWs, HEPAaBEHCTBA M CHCTEMBl TI0 YCJIOBHIO  3a/auH,
WCCIIEIOBATh TIOMYYEHHOE PEIIeHHe W OLIEHHWBAThH MPaBIOMOA0OHOCTD

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBarth NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yroJjl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHUU TPEYTrOJIbHUKH, IPSMOYTOJIbHBIA TPEYTrOJIbHUK,

MearaHa, OUCCEKTpHUca M BBICOTA TPEYrOJIbHHKA, YEThIPEXYTOJIbHHUK,




napajuiesiorpaMM, pomO, TpPSIMOYTOJIbHUK, KBajapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelibHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; ymeHue pemaTh 3ajadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHU, HA HAXOXJICHHE T'€OMETPUYECKUX BEIUYHH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB puryp u pakron

10

YMeHHEe ONepUpoBaTh TIOHITHUSIMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYTOJIHHUKOB; TMapauIeIbHOCTh U TEPHEHAUKYISIPHOCTh TMPSMBIX,
yrojl MEXKAY TPSMBIMH, TCPICHIUKYISAP, HAKJIOHHAS, MPOCKIIHS,
nonobue Guryp, mogoOHBIE TPEYTrOJILHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKA M TPSIMOW;, yMEHHUE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nomobue Guryp, NapauieIbHOCTh ¥ MEPICHIUKYISIPHOCTh MPSMBIX B

OKpYZKaromem MUupe

11

YMeHue omnepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHUE, Yroll
(BenMuMHA yIja, CUHYC U KOCHHYC YIJIa TPEYrOJbHMKA), ILIOIIA[b;
YMEHHUE OLEHUBATh pa3Mepshl MPEIMETOB U 00BEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE MpPUMEHATh (GOpMyJbl MEpUMETpa M  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTU M IUIOIIAAM Kpyra, oobema
NPSIMOYTOJIBHOTO Tapajulefienune1a; yMEHHE NPUMEHSATh MpPHU3HAKU
paBEeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuroHoMmeTpudeckue COOTHOILEHUS Ul

BBIYMCIICHHUSI JUTNH, PACCTOSTHUM, TUIOIAJAEH

12

YMmeHne u300pakaTh IUIOCKME (UIYypbl W HMX KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (QUTYpPbl OT pPYKH, C TIOMOILIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OIIMCAaHUTIO

13

YMeHue ONecprupoBaTh IOHATHUAMMU MpAMOYTOJIbHAA cucTreMa
KOOpJAUHAT, KOOpJAWHATHI TOYKH, BCKTOp, cymmMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJB30BaTh BCKTOPBI W KOOPAWHATBI JJIA MNPCACTABICHUA
JaHHBIX W pPCHICHUA 3a/a4, B TOM YHUCIC U3 OPYrux y‘-IC6HBIX

MPEIMETOB U PeaTbHOU KU3HU

14

VYmenue OINICpHUPOBATE TTOHATUSAMMU: CTOJIONKOBBIE H KpPYTOBEIC
auarpamMmbl,  TaOmuUIBl, cpeaHee  apudMeTHyeckoe, MeAHaHa,
HauOoJiblllee M HAMMEHBIIEE 3HAYCHHS, pa3Max YHCIOBOrO Habopa;

YMEHUE  U3BJEKaTb, HMHTEPIPETHPOBATH U  MPeoOpa3OBHIBATH




uH(poOpMalMIo, TMPEACTaBIEHHYI0 B Tal0iHWIlaXx M Ha JuarpaMmmax,
OTpaXKaIOIlyl0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
ABJICHUN; yMEHHE pACIO3HAaBaThb HW3MEHUYUBBIE BEJIUYHHBI B

OKPYXKaIOIIeM MUPE

15

YMeHune omnepupoBaTh MOHATHUSAMU: CIYYallHBIM ONBIT (CIydalHbBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIYyYalHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHUE pellaTh
3aJaud METOJIOM OPTraHHU30BAHHOTO Tepedopa W C HCHOJIb30BaHUEM
MpaBWJIa YMHOXXEHHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEATbHBIX
COOBITHI ¥ SIBJICHHM, MOHUMATh POJb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHIA B OKPYXKAIOINIEeM MHPE H B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN U €TI0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BbIOMpATh NOAXOMALIMM H3Y4YEHHBI METOJA Ul pPELlEeHUS
3aJa4M, IPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKHU B
UCKYCCTBE, OIUCHIBATH  OTIEIbHBIE  BBINAIOLIUECS  PE3YNbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAyKH, IIPUBOAUTH
IIPUMEpPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOHN UCTOPHH




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COePKAHUS

1 Hucna u BEIYMCIICHUS

11 Harypanbnble u neinble uncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUCel

L OOBIKHOBEHHBIE W JIECATHYHBIE  ApoOM,  TPOLEHTH,  OECKOHECYHBIE
- MepHONIECKHe APoOU

13 Panmonanbupie  umcna.  Apudmernueckue OmNepanud € PpalMOHAIBHBIMU
. YyHUCIIaMu

14 JleiicTBUTENbHBIC YWCTA. ApU(METHYCCKHE OINEpaluu C JICHCTBUTEIBHBIMH
' YHCIIaMU

15 [TpuOnkEHHBIC BBIYUCIICHUS, MPaBWIA OKPYIJICHHS, NPUKUAIKA W OICHKA
. pe3yJibTaTa BEIYUCICHUM
2 AnrebpanyecKkie BEIPaKSHHS

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMH )

20 Crenenb ¢ nensiM mnokazateneMm. CTeneHb C pPALMOHAIBHBIM IOKA3aTEIeM.
. CBoiicTBa cTereHn

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poob

95 Apudmernueckuit KOpEHb HaTypaJbHOU CTEIICHU. HeicrBus c
' apu(pMETHUYECKUMH KOPHSIMH HATYpaJTbHOMN CTETICHU
3 VYpaBHEHUs 1 HEPaBEHCTBA

31 ensle u apoOHO-panMoHaNbHBIE ypaBHeHUS. CHCTEMBI U COBOKYITHOCTH
- YpaBHEHUU

30 Ilensie m apoOHO-panMOHaIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
- HEPABEHCTB

3.3 Perienue TeKCTOBBIX 33724
4 UwucoBbie MOCIe10BaTEIbHOCTH

41 IlocnegoBaTensHOCTH, CITOCOOBI 3aJaHUs ITOCEN0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMmeTpmueckas mporpeccur. DopMmyna  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMH
OyHKIUA, cnocoObl 3amanus  ¢GyHKuu. ['paduk  GyHkmuu. Oobmacts
OTIpeJIeJIEHUs] U MHOKECTBO 3HaueHui ¢pynkuuu. Hynmu ¢yaxmun. [IpomexyTkn
5.1 3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTM (PYHKIHU. MaKCUMyMBI U
MUHUMYMbl (yHKUMU. HauGomnplliee M HauMeHblllee 3HaueHUWE (DYHKUMM Ha
MIPOMEKYTKE
6 Koopaunatsl Ha MpsIMOi U TNIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapToBbl KOOPAMHATHI Ha IJIOCKOCTU
7 I'eomerpust
7.1 ['eomeTprueckue GUrypsl 1 Ux cBOMCTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKU
74 OKpyKHOCTb U KpyTr
75 W3mepeHune reoMeTpu4eckux BeTUUUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiITHOCTh 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET
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