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IHOACHUTEJIBHAA 3AIINCKA

l'eomeTpusi Kak OJMH W3 OCHOBHBIX PAa3/IeJIOB IIKOJbHOW MAaTEMAaTHKH,
UMEIOIIUNA CBOEH 1EIbI0 00ECTeunTh M3yYeHUE CBOMCTB UM pa3MepoB GUryp, HX
OTHOIIIEHUH MW B3aUMHOE PACIOJIOKEHUE, ONUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsi T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mero 00pa3oBaHus 3aKIOYAETCS B TOM, YTO OOYYAFOIIMICS YUYUTCS MPOBOIUTH
JIOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKJCHUSI W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccy X IeHus «OT TMPOTUBHOrO», OTJIMYATh CBOWCTBA OT  MPHU3HAKOB,
dbopMyIHpOBaTH OOPATHBIE YTBEPKIACHUSI.

Btopoii 1enpi0 M3yyeHUs TE€OMETPUU SIBISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA NpPU PEUICHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpEUAIOIIMXCSI B peadbHOM Ku3HM. OOydarmmuics IODKEH Hay4YUThCs
OTPENEIUTh T€OMETPUUYECKYI0 (DUTYpPY, ONMHUCATH CJIIOBAMU JaHHBIA YEepTEX WU
PUCYHOK, HAWTH IJIOIIAb 3€MEJIBHOI0 YYacTKa, PACCUUTATh HEOOXOIUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabenst win TpeOyemble pa3Mmepbl rapaxka s aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYHMCIHMTENIbHAS JUHUA B U3YYEHUHU T'€OMETPUHU.
[Ipu pemieHun 3afa4 MNPaKTAYECKOTO XapakTepa OOYUYaIOIIMICS YYUTCS CTPOUTH
MaTeMaTU4eCKUEe MOJIEIM  pealibHbIX JKU3HCHHBIX CHUTYallUii, MPOBOJIUTH
BBIYMCIICHUS U OLICHUBATh aJICKBATHOCTDH MOJYYEHHOTO PE3YIIbTaTA.

Kpaiine BaxHO TOMYEPKUBATH CBA3U TEOMETPUM C JPYTUMHU YIEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIL30BaTh OMPEICIICHUS T€OMETPUUECKUX QUTYD
U TIOHSATUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYEHHBIX YMEHHH B (usuke u
TEXHUKE. OTU CBS3M Haubojee SIpPKO BUAHBI B TeMax «BekTopbl»,
«Tpuronomerpruueckue COOTHOLIEHUsA», «Metoxn koopauHat» u «Teopema
[Tudaropax.

VYueOnsbiit kypc «['eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3Ieiibl
conepxkanusi: «l'eomerpuueckue GUIypel U UX CBOWcTBay, «l3Mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbl KOOpPJAMHATHI HA  IJIOCKOCTH,
«Bektopsy, «/[Bukenus miaockocTi», «lIpeodpazoBanust mogo0ous».

Ha uzyuenue yuebHoro kypca «I'eometpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 ydaca B Henen), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA
7 KIIACC

HauvanbHble nonsATus reomerpun. Touka, npsimMasi, OTPE30K, JIyd. YToJ. Buabl
yriioB. BeprukambHble W CcMexHbIE yIuIbl. buccekrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [lapannenbHOCTh M EPIEHINKYISPHOCTD NPSMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETpPHHU.
IIprMepbl CUMMETPHUH B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOECHMSI C TOMOIIBIO LUPKYJIS M JUHEHWKH. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, Ux CBOMCTBA.

PaBHOOepeHHBIE ¥  PAaBHOCTOPOHHHM  TpEyrojlbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeNbHBIX NPAMbIX. CymMMa yTiiOB TPEYTOJIbHHKA.
Breminue yrisl TpeyroibHuKa.

IIpsmMoyronbHblii  TpeyroiapHuK. CBOWCTBO MeAMaHbl NPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTONBbHUK C yIiioM B 30°.

HepaBencTtBa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJibllieM yriie U OOJIbLlIell CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISAp ¥ HAKIIOHHAS.

['eomerprueckoe MecTo TOYeK. buccekrpuca yria U CEepeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKAE MECTA TOYEK.

OKpy’>KHOCTb U Kpyr, XOpAa M JUaMeTp, HUX CBoicTBa. B3anmHoe
PacCIIOOKEHUE OKPYXKHOCTU U IpsAMOU. KacarenbHas U ceKyllass K OKPY»KHOCTH.
OKpy»XHOCTb, BIMCaHHAas B Yrojl. BrucanHas W ONHCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronbHuku. Ilapannenorpamm, ero npusHaku U cBomcra. HacTHble
clydad MapajjiesorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBA U TMPU3HAKU.
[IpssmoyrosbHas Tpanenus.

Meron ynBoenusi menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeOpeEMa O MPOMOPUMUOHAIBHBIX OTPE3KaX.

CpenHne TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHHuKa.

[TogoGue TtpeyroapHukoB, Kodhdumument momodus. I[lpusnaku momoOus
TpeyroJbHUKOB. [IpuMenenne moqo0us npyu peieHun MpakTUYeCKuX 3a/1ay.



CaoiicTBa mmomaaeil reoMerpudeckux ¢uryp. DopMmysibl i TIIOMATU
TpEeyrojibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
no100HBIX GUTYP.

Brruncnenne miomane TpeyroJbHUKOB U MHOTOYTOJIBHHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
IPAaKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJa MPSMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXIECTBO. TpuroHomerpuyeckue (QyHKIUU
yriioB B 30, 45 u 60°.

BrniucanHble M UEHTpajbHBIE YIUIBI, YrOJl MEXAY KacaTellbHOW M XOpJIOM.
Yrael  Mexay XopJaMM M CEeKyllMMH. DBrnucaHHble W OINKCAHHBIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTter. Kacanwne

OKpy>kHOCTeil. O0IIMe KacaTelbHbIE K ABYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1eCTBO. DOPMYIIbI IPUBEICHHUSL.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemenne mnpakThyecKMX 3aJad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TE€OPEMbI CUHYCOB.

IIpeob6pazoBanme momoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOAynb) — BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOKHO  HAIpaBJICHHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpaluy HaJl BeKTopaMmu. PaznokeHue BeKTOpa MO JIBYM
HEKOJTMHeapHbIM BekTopaM. Koopaunatsl BekTOpa. CkajsipHOE IMpPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE J1JIs1 HAX0XKJIEHUS AJIMH U YIJIOB.

JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y paBHEHHSI IPSIMOM M OKPY>KHOCTH B
KOOpPJIMHATAaX, NEPECEUCHUE OKPYKHOCTEH M MpsAMbIX. MeTOoJ KOOpIHWHAT U €ro
IpPUMEHEHUE.

[IpaBuiibHBIE MHOTOYroJibHUKH. JllMHA  OKpyKHOCTH. ['pagycHas u
paauaHHash Mepa yria, BBIYMCICHUE IJUH AYyr OKpykHocTed. Ilnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHHS TUIOCKOCTH M BHYTPEHHUE cUMMeTpuu ¢Guryp (daeMeHTapHbIE
npeactasienus). [TapannensHeril nepenoc. [loBopor.



IINIAHUPYEMBIE  PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJibTAaThl OCBOCHMSI MPOrpaMMbl Yy4eOHOTO Kypca
«I'eoMeTpusD XapaKTepU3yOTCs:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTYIKEHHMSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHHMH B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEATM3aLUU €TI0
opaB, MPEICTAaBIECHUEM O MATEMaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJAEHUIO ATHUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM ITPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX IPUHLUIIOB B IESATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YeCKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NESATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIBHON TPaeKTOPUM 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PELICHWH, pacCyXICHH, YMEHHUIO BUJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl Yel0BEYEeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul PA3BUTHUS LIMBWIM3ALIMH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTe€MaTUYECKOU KyJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU MCCIEN0BATENBCKON
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POpMHPOBaAHHE KYJIbTYPHI 3A0POBbS H



IMOLUOHAJBLHOTO 0JIaronoJIyYusi:

TOTOBHOCTHIO TIPUMEHSTh MaTEMaTHYECKHWE 3HAHWUS B HHTEpPEcax CBOETO
3I0POBbS,  BEJACHUSA  370pOBOro  o0pa3a JKU3HU  (370pOBOE  IUTAHMUE,
COTAaHCHPOBAHHBIM PEKUM 3aHIATHH © OTAbIXa, peryisapHas (u3ndeckas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBBIKa pPehIESKCHUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TaKOTro K€ IpaBa JPYroro 4eaoBeKa;

7) 3K0JI0TNYeCKO€e BOCIIUTAHME:

OpUEHTaIlMel Ha MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM Uil pelIeHus 3a7ad
B 00JIACTM COXPAaHHOCTHU OKPYXaIOIIeH cpenbl, IIaHUPOBAHUS TOCTYNKOB U
OIIEHKH MX BO3MOXXHBIX TOCJIEACTBUI JJIi OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
TJ1I00a7IbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM B MyTEeH X pelieHus;

8) ajanTanusa K U3MEHAIIMMCH YCJOBUSM COUMAJILHOW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JE€ATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIIMpOBaTh WJEH, IIOHITHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI3OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAeMble pelieHUs] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKH U
MOCJIEICTBUSA, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

Ba3oBble Jjornyeckue AeiicTBUA:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH MATEMaTHYCCKUX
O00BEKTOB, TOHATHHA, OTHONICHWH MEXIy TIOHATUSIMH, (OPMYITHUPOBATH
OTpEeNeNeHUs]  TOHSTHM, YCTAaHABIWBATh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(uKaIu, OCHOBaHUS i OOOOIIEHHUS W CpaBHEHUS, KPHUTEPUU
POBOJIMMOTO aHAIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  TPEOOPA3OBBIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIBIATH  MaTEeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U



OpoTHUBOpeUMsi B (akTax, JaHHBIX, HAOJIOJNEHUSAX U YTBEPKICHMSIX,
npeuiaraTb KpUTEPUU JUIs BBISBJICHUS! 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeabCTBA MAaTeMaTHUYECKUX YTBEP)KIEHUH (IpsIMbIe U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTUYecKuX (DaKTOB, BBICTpAMBATh APTYMEHTAIMIO, IPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh C€Ioco0 penieHuss ydeOHOW 3adgadd (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHUs, BBHIOMpaTh HauboJee MOAXOMAIUN ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eCTBUA:

WCITOJIb30BaTh BOMPOCH KaK HMCCICIOBATEIBCKUNA WHCTPYMEHT ITO3HAHWS,
dbopMynMpoBaTH BOMPOCH], (UKCUPYIOIMIUE MPOTHBOPEUYUE, MPOOIIeMY,
CaMOCTOATENFHO YCTaHABJIMBATh HMCKOMOE M JIaHHOEe, (HOPMHUPOBATH
TUIO0TE3Y, AprYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
NPOBEAEHHOTO HAONIOACHUS, WCCIEAOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPENOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JTAHHBIX,
HEO0OXOAMMBIX JJI PELICHUS 3aa4H;

BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATb W HWHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (opMy NpEACTaBICHUS HHPOpPMALMM U WILIIOCTPUPOBAThH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMmamMH, HWHOM Tpapukod H UX
KOMOHWHAIIMSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMM 10 KPUTEPHUSIM, MPEUI0KEHHBIM
yUUTENEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKAaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBHSA:

BOCIIpUHUMATL U q)OpMy.TH/IpOBaTB CYXXKICHUA B COOTBECTCTBUU C YCIOBUAMU
U OCJIsIMHU O6I.[ICHI/I$I, sSICHO, TOYHO, I'PAaMOTHO BBIPAKaTb CBOKO TOYUKY 3PCHUSA
B YCTHBIX W IIHCBMCHHBIX TCKCTAX, OAaBATb IIOJACHCHHUS IIO XOAY PCIICHUA
3aJa4, KOMMCHTHUPOBATH HOqueHHBIﬁ PE3YIIbTAT,



B XOJIe OOCYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMON TEMBI,
npoOJIeMBbI, peIIaeMOoi 3aJauu, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA TTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYTHUX
VYaCTHHKOB JHAJIOTa, OOHAPYXUBAaTh pa3Wdyie M CXOACTBO ITO3WIINH, B
KOpPPEKTHOU GopMe HopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,
NPECTaBIATh  PE3yJbTaThl  PEIICHUS 3aJlauH, IKCTIIEPUMEHTA,
UCCIICIOBAHUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh (hOpMAT BHICTYILICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAINH U OCOOCHHOCTEN ayJUTOPHH;

MOHUMATh W MCIIOJIH30BATh MPEUMYIIIECTBA KOMAHAHOW Y WHIUBUIYaTbHOM
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHYECKUX 3a]1aY;

NPUHAMATH 1EJIb COBMECTHOW JESATEIBHOCTH, IJIAaHUPOBATh OPTaHU3AIHIO
COBMECTHOW paboOThl, pacupeneisTh BHUABI padOT, JOTOBAPUBATHCA,
00Cy>KIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHUSI HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TPYyHmHoBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U IPYTHUE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JICUCTBUS C JPYTUMH 4YJCHAMU KOMaH/IbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIIMNA MPOAYKT TIO KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHUCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOATENIbHO COCTaBJAThH IJIaH, aJrOPUTM pEIIeHHs 3a7ayu (WId €ro
4acTh), BBIOMpaTh CHOCOO pEIIEHHS C YYETOM HMMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHPOBAThH
BapUAHThI pEIICHUH ¢ Y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJIETh CIOCO0AMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
peleHns MaTEMaTHIECKOM 3a/1a4u;

IPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPH PEILICHUM 3a1a4H,
BHOCUTH KOPPEKTUBBI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABIEHHON LEIU U
YCIIOBHSIM, OOBSCHATH NPUYUHBI JTOCTHXKEHHUS] WM HEIOCTHKEHHUS LEJH,
HaXOJUTb OIINOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJacce OOyYaroIIMICS TOJYyYHUT CIEAYIOIINE



IIPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh UM3y4EHHbIE TE€OMETPUYECKUE (UIYpBI, ONPEAENATh UX
B3aMMHOE pPacCIOJIOKEHHE, H300pakaTb TIeOMETpUYECKHe (Urypbl, BBINOIHATH
YepTEeKU MO YCIOBUIO 3anayd. V3MepsTh JIMHEWHbIE W YTIJOBBIE BEJIUYUHBI.
Pemate 3a1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B
peaNbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuuarh pa3Mepbl 3THX
00BEKTOB 10 NOPAJIKY BEJIMYUHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 3a/1a4aM.

ITonp30BaTbcsd NpPHU3HAKAMM PABEHCTBA TPEYTOJBHHUKOB, HCIIOJIB30BATh
IPU3HAKU ¥ CBOMCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3a]1au.

[TpoBOIUTH JTOTMYECKUE PACCYKIEHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCsd NpPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIHaHbl, IPOBEAEHHOM K  THUIOTEHY3€  HIPSIMOYIOJBHOTO
TPEYTOJIbHUKA, B PEIICHUN T'€OMETPUYECKUX 3a1a4.

Onpenenars napamieabHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTh MapamiedbHOCTh MPSAMBIX C MOMOIIbIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM IO TOYEK APYTOM MPSIMOU.

Pemars 3a1aun Ha kiieT4aTroi Oymare.

[IpoBOAUTH BBIYMCIECHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHbIC 3HAYEHUS
yIJIOB B TE€OMETPUYECKMX 3aJadyax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOIOYTIOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPECEUCHUH JABYX NapaJUIeNIbHBIX MpPsAMBIX ceKylled. Pemares npakTtudeckue
3a/1a4v Ha HaXOXJICHUE YIJIOB.

Brnagets mNOHSATHEM T€OMETPUYECKOr0 MecTa TOYEK. YMETh ONpelessiTh
OHMCCEKTPHCY yIJla U CEPEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK F€OMETPHUECKHE
MECTa TOYEK.

®opMyJIHpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPY’KHOCTH, II0JIb30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHSATH 3TH CBOMCTBA NpHU
pelIeHnH 3a1ad4.

Bragete NMOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ wueHtp. [lonb3oBaThes ¢dakTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IEPECEKaroTCsd B OJHOM TOYKE, M O TOM, YTO CEpEAUHHBIC
NEePHEeHAUKYJIAPHI K CTOPOHAM TPEYrojbHUKA MEPECEKatOTCs B OAHOU TOUKE.

Bragets noHsiTueM KacaTeNbHOW K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOU O
NEPHEHAUKYJIIPHOCTH KacaTeIbHOM U paguyca, MIPOBEAEHHOIO K TOUKE KacaHUsl.

[Tonb30BaThCAd NPOCTEHIIMMHU T€OMETPUUECKUMHA HEPABEHCTBAMU, ITOHUMATh
UX MPAKTUYECKUI CMBICIL.



[IpoBONUTHE OCHOBHBIE T€OMETPUUYECKHE NTOCTPOEHUS C MIOMOLIBIO LUPKYJIS U
JIMHENKHU.

K xoHuy oOyuenus B 8 kJjacce oOydYarolmUiCsl TOJYYUT CIIEIYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1au.

[IpumMeHsATh CBOMCTBAa TOUYKH IEpPECEYEHHUs] MEJMAaH TPEYroJibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Bragete noHsAtHeM cpelHEN JIMHUW TPEYTOJIbHUKA M Tpamnelud, TPUMEHSITh
MX CBOWCTBA NPHU PELIEHUH TeoOMETpuYecKux 3anad. llomp3oBaTbecsi TeopeMou
daneca U TEOPEMOI O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX ISl PEIICHUS
IPAKTUYECKUX 3a]1a4.

[IpuMeHATh NpU3HAKKU MOJ00HS TPEYTOJbHUKOB B PEIEHUU F€OMETPUYECKHUX
3a/ad.

[Tonb3oBatbess Teopemoit [ludaropa st pemieHuss TEOMETPUUYECKHX U
npakTH4ecKkux 3agad. CTpOUTh MaTEMAaTUYECKYK) MOJENIb B MPAKTHYECKHUX
3a/1layax, CaMOCTOSITENIBHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

Brnagetp nNOHATMSMU CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKA. 110J1630BaThCA 3TUMM NOHATHUSAMU IS PELUEHUS
MPAKTHYECKUX 3a/1a4.

Boruucnats (pa3audyHbIMUA CIOCO0aMU) IJIOIIAb TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX ~ (Quryp (monb3ysich, TIJI€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHsATh MOoNyYEeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biagete NOHATHSAMH BIHMCAHHOIO W LEHTPAJIBHOTO YIVIA, HCIIOJIB30BaTh
TEOPEMBI O BIIUCAHHBIX yTriaX, yriax MEXay XOpAaMH (CEKYIIMMH) U Y€ MEXIY
KacaTeJIbHOU U XOPJIOHU IPU PEIIEHUHA FT€OMETPUYECKUX 3a1a4.

Bragetes moHATHEM OMMCAHHOTO YETBIPEXYTOJIbHHUKA, MPUMEHSATH CBOMICTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PEILIEHUN 3a/1a4.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOZENH ISl 3a/1a4 PEAJIbHOW KM3HH U NMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHUEM IMOoAOOUS U TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOAUMO,
KaJIbKYJIITOPOM).

K xonmy oOydenus B 9 kJjacce 0OydYaronIuics TMOMYYUT CIEIYIONINE
IIPEAMETHBIE PE3YIbTATHI:

3HaThb TPUTOHOMETPUUYECKHE (YHKIIMU OCTPHIX YIJOB, HAXOIUTh C HUX
NOMOILBIO PA3JIMYHBIE B3JEMEHTHl MPAMOYTOJIBHOIO TPEYTrOJbHUKA («pEILIeHUE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JTHHBI
Y YTJIBI JUIs1 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaThes GopMynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM



TOXIECTBOM JUISI HAXOXJICHUA COOTHOLICHUM MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJISI HAXOKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHUE TPEYroJbHUKOBY), MPUMEHSITH HX MOpPH
pEILICHUU TEOMETPUUECKHX 3a]1a4.

Brnagets moHsiTMsMH  mpeoOpa3oBaHUS  MOAOOHS, COOTBETCTBEHHBIX
3JIEMEHTOB MOI00HBIX Guryp. [loap30BaThCsa CBOMCTBAMH TTO00US MPOU3BOIBHBIX
buryp, ymeTb BBIYUCIATH JJIMHBI W HAXOJIUTh YIVIbI Y TMOJAOOHBIX (QUTYP.
[IpumensTh cBOMCTBa MOAOOMS B MPAKTHUUYECKUX 3ajadax. YMETh MPUBOJIUTH
IpUMEPHI TOJI0OHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcAd BEKTOpaMHM, MOHMMAThb MX TFEOMETPUYECKUN W (U3MUYeCKuid
CMBICII, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKHX H (U3MUECKHX 3aj]ad.
[IpumeHsTh CKansipHOE MPOU3BEACHNUE BEKTOPOB ISl HAXO0XKIACHHUS JUIMH U YIJIOB.

[Tonp30BaThCd METONOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTh €ro B
PEILICHUY TEOMETPUUECKUX U TPAKTUYECKUX 3a/1a4.

Bnagete MoOHSATHAMU MPaBUIBHOTO MHOTOYTOJBHUKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJHMaHHON MEpbl Yria, YMETh BBIYUCIATH IUIOIIA]b
Kpyra u ero yactei. [[puMeHsTh Moy4YeHHbIE YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Haxogute ocu (Mau 1EHTpHI) cUMMETpUU (UTyp, NPUMEHSTH JIBUKCHHS
IJIOCKOCTH B MPOCTEUIINX CIy4dasix.

[IprmMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEMaTHUYECKHE
MOJIENIN IS 3a7a4 PEaJIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YysSCh, TIE
HEO0OXO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KUIIACC
Ne n/m HaumeHnoBaHue pa3aesioB U TeM KosnuyectBo 1yacos DJIEeKTPOHHbIE
NPOorpaMMbl Bcero KoHTpobHbI IIpakTHyeckn (uugposbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcsl
1 [Ipocreiinme reomeTpruueckue GUryps U 14 Bu6muoreka [JOK
UX CBOMCTBA. MI3MepeHne reomeTpudecKux https://m.edsoo.ru/7f415e2
BEJINYNH €
2 TpeyronbHuKN 22 1 bu6nuoreka [JOK
https://m.edsoo.ru/7f415e2
€
3 [TapannensHble NpsiMbIE, CyMMa yII0B 14 1 bubnuorexa LIOK
TpeyroJIbHUKa https://m.edsoo.ru/7f415¢e2
€
4 Oxpy>KHOCTb U KpyT. [ eomeTpuueckue 14 1 Bu6muoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2
€
5 [ToBTOpEeHMEe, 0000IIIEHNE 3HAHMI 4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f415e2
e
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 0
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8 KVIACC

Nen/m | HamMmeHoBaHMe pa3esioB U TeM KosnuyectBo yacos DJIEeKTPOHHbIE
NMPOrpaMMsbl Bcero KoHTpobHBI IIpakTHyeckn (uugposbIe)
e padoThbl e padoThbl o0pa3oBaTejbHbIE
pecypcsbl
1 YeTbIpEXYyroIbHUKU 12 1 bubnuoreka [JOK
https://m.edsoo.ru/7f417el
8
2 Teopema daneca u Teopema o 15 1 bubmuoreka LIOK
MPOTIOPITMOHAIBHBIX OTPE3KaX, MOJ0OHbIE https://m.edsoo.ru/7f417el
TPEyroabHUKH 8
3 IImomrans. Haxoxaenue miomaaen 14 1 bu6mmoreka [IOK
TPEYTroJbHUKOB M MHOTOYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417el
[Tnomanu noxoOHbIX Guryp 8
4 Teopema [Tudaropa u Hauana 10 1 bubnmnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417el
8
5 VYrael B OKpyKHOCTH. Briucanusie u 13 1 bubmmoreka [JOK
OITMCAHHBIE YETHIPEXYTOJIbHUKH. https://m.edsoo.ru/7f417el
KacarenpHble k okpykHOCTH. Kacanue 8
OKPYKHOCTEH
6 [ToBTOpeHnue, 06001IeHNEe 3HAHUT 4 1 but6mmoreka [JOK
https://m.edsoo.ru/7f417el
8
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 0
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9 KJIACC

Ne ni/m HanmenoBaHue pa3/iesioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
NporpaMMsbl Bcero KoHTpobHBI IIpakTH4eckn (uugposbIe)
e padoThI e padoThbl o0pa3oBaTe/IbHbIE
pecypchl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnmorexa [JOK
CUHYCOB. Perienue TpeyrojabHUKOB https://m.edsoo.ru/7f41a12
C
2 [IpeoOpaszoBanue nmomodus. Merpudeckue 10 1 bubnuorexa [JOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41a12
c
3 BexTopsl 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a12
c
4 JlexkapToBbI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a12
c
5 [IpaBunpHBIE MHOTOYTOJIBHUKU. JlJTMHA 8 bubnuoreka [JOK
OKPY’KHOCTH U IUIOIIAAb KpyTa. https://m.edsoo.ru/7f41a12
Brruncnenue niomiaaeit c
6 JIBMKEHUS TIIOCKOCTH 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a12
c
7 [ToBTOpenwue, 060061IeHNE, 7 2 bu6mmoreka [JOK
cHUcTeMaTu3alurs 3HaHUI https://m.edsoo.ru/7f41a12
C
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAMOCBOEHUSA
OCHOBHOM OBPA3OBATEJIBHOM IPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHUSI OCHOBHOI
npoBepsieMor o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
0 pe3yJibTaTa
6 I'eomeTpus
6.1 Pacno3naBate M3yueHHBIE reoMeTpUdecKre (DUTYpbI, ONpenensiTh HX
B3aMMHOE PpAaCIIOJIOKEHHEe, HW300pakaTh TeOMETpUUECKHe (QUTYPHI,
BBITNIOJHATh YEPTEXKU [0 YCIOBUIO 3a7ayd. V3MepsTh JMHEHHBIE U
YIJIOBBIE BEJIMYUHBL. PemaTs 3a1aun Ha BBIYHUCIECHUE JITIMH OTPE3KOB U
BEJIMYMH YTJIOB
6.2 Henats rpyOyIo OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYMH MPEJAMETOB B
peanbHOM KHM3HM, pa3MepoB NPUPOAHBIX O0OBEKTOB. Pasznuuath
pa3Mepbl ITUX O0BEKTOB 110 HOPSAKY BETUUHHbI
6.3 Ctpouth 4epTekH K reOMETPUUECKUM 3a/iadam
6.4 [Tonp30BaThCsl MPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
NPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUU
3a1au
6.5 [IpoBoaUTE  JOTMYECKHE  PACCYKIECHHUA C  HCIOJIb30BAHUEM
FEOMETPUUECKUX TEOPEM
6.6 ITonp30BaTbCA IIpU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJbHUKOB, CBONCTBOM MEAMaHbl, NMPOBEAEHHON K T'HIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUYECKUX 3a/1a4
6.7 OnpenensaTh NapayuieIbHOCTh NMPSMBIX C MOMOILIBIO YIJIOB, KOTOpHIE
oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapaiedbHOCTh MPSIMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM 10 TOYEK
JIpYyrou npsaMou
6.8 Pemate 3amaun Ha kieT4aToi Oymare
6.9 [IpoBOIUTH BBIYUCIEHHS W HAXOAWTh YHUCIOBbIE U OyKBEHHBIE
3HAYEHHUs] YIJIOB B TEOMETPUUYECKHUX 3aJayax C MCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOIOYI'OJBHUKOB, CBOMCTB YTJIOB,




00pa30BaHHBIX NpPU MEPECEYCHUU [IBYX MapaUIeTIbHBIX HPSMBIX

ceKymeﬁ. Pemrats MPAKTUYCCKUC 3a1a4Y1 Ha HAXOXKACHUEC YIJIOB

6.10

Binamers MmOHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh
onpeAensiTh OWUCCEeKTPUCY YIVIa M CEpeIUHHBIH MNEepHneHAMKYISp K

OTPE3KY KaK rCOMCTPUICCKUEC MECTAa TOUCK

6.11

@opMyIMpPOBATH ONPEIEICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JUaMeTpa OKPY)KHOCTH, IIOJIb30BaTbC HUX CBOMCTBAMU. YMETh

IIPUMEHSTH 3TU CBOMCTBA TP PEILIEHUN 3a/1a4

6.12

Bianers NOHATHEM OINHCAHHOM OKOJIO TPEYTOJIbBHMKA OKPYXKHOCTH,
yMeTb HaxoauTh €€ neHtp. [lomb3oBatbes (akraMu O TOM, YTO
OMCCEKTPUCH] YIJIOB TPEYTOJbHUKA MEPECEKAIOTCs B OHOM TOUKE, U O
TOM, YTO CEPEIMHHBIC MEPIECHINUKYJSAPbl K CTOPOHAM TPEyTrOJIbHUKA

[IEPECEKAIOTCS B OJTHOM TOYKE

6.13

Bnagerp mnonsTHeM KacaTelbHOW K OKpPYXKHOCTH, I0JIb30BAThCA
TEOpEMOl 0 TEPHEHAMKYJIIPHOCTH KacaTeJIbHOM M pajauyca,

HpOBGHéHHOFO K TOYKEC KaCaHHA

6.14

ITonp30BaThCs HpOCTCfII.HHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IGCKHﬁ CMBICJI

6.15

HpOBOZ{I/ITL OCHOBHBIC TCOMCTPUYCCKUC IOCTPOCHUA C IIOMOIIBIO

LUPKYJIS ¥ JINHEUKU

8 KUIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHUus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BH/bI LIeTI)IpéX}’l"O.]'H)HI/IKOB, UX 3JIEMCHTHI,

MOJIb30BAaThCS UX CBONMCTBaAMU IIpU pCUICHUH IT'COMETPUUCCKUX 3alayd

6.2

HpI/IMCHﬂTB CBOMCTBA TOYKH nepeCceucHus MEaAWaH TPCYroJbHUKa

(LleHTpa Macc) B pelIeHUH 3a/1a4

6.3

BrnaneTte NOHATHEM CpeaHEN JMHUM TPEYrOJbHUKA W TpaIlClHH,
IPUMEHATh HUX CBOMCTBA IPU PELIEHUM TI'€OMETPUUYECKUX 3alad.
[Tonb3oBatbesa Teopemort Paneca U TEOPEMON O MPOMOPLMOHAIBHBIX

OTpPEC3KaxX, MPUMCHATD UX IJIA pCHICHUSA IPAKTUYCCKUX 3a1a4

6.4

[IpuMeHsTh TNpU3HAKM TOAOOMS TPEYTrOJIbHUKOB B  PELICHUH




TCOMCTPHUYCCKUX 3aaaYd

6.5

[Tonb3oBatbes Teopemoit [Iudaropa A pemieHus reoOMeTpUYECKUX U
OpakTHUecKkux 3azad. CTpouTh MaTeMaTH4eCKyl0 MOJEiIb B
MPAKTUYCCKUX 3aaavdax, CaMOCTOATCIIBHO J€JIaThb qepTém 1 HAaXOOUThb

COOTBCTCTBYHOIINEC NJINHBI

6.6

Bnagers moHsSTHIMH CHMHYCa, KOCHMHYCa M TaHI'CHCa OCTpOro yria
NpAMOYTOJIBHOI'O TpPEYTOJIbHUKA. ITonp30BaTbCd ATUMHU MOHATHUSIMU

AJI pECHICHUA IMPAKTUYCCKUX 3aaa4d

6.7

Borancnare (pa3nuyHbIME  crioco0amMH) TUIONIAAb TPEYrojbHUKA U
IUIOIIAId MHOTOYTOJbHBIX (QUryp (HOJB3ysCh, TI€ HEOOXOAHUMO,
KaJIbKyJIATOpOM). IIpUMEHATh IOJlydeHHbIE YMEHUS B NPAKTUYECKUX

3aJadax

6.8

Bnagerp  MOHATHAMU ~ BOMCAaHHOIO M LEHTPAJIBHOTO  yIJa,
HCIIOJIb30BaTh TEOPEMbI O BIIMCAHHBIX yIJaX, YIjlax MeXIy XOpAaMH
(cekyIMMHU) U yIyie MEXIYy KacaTeJIbHOW M XOpAOH INpH pelieHUH

TCOMETPHUICCKUX 3aaa4d

6.9

Brnagerr mnoHATHEM OIHMCAHHOIO ‘leTBIpéX}/T OJIbHHUKA, IMPUMCHATH

CBOMCTBA OIMCAHHOT'O T-ICTI)IpéX}’l"O.]'H)HI/IK.':l IIpyU pCUICHUH 3aaa4

6.10

HpI/IMeHHTB IOJIYYCHHBIC 3HAHHWA Ha  IIPAKTUKEC —  CTPOUTH
MATEMAaTHUYCCKUE MOACIH OJIA 3aJad peam)Hoﬁ JKU3HHU W IPOBOJUTH
COOTBCTCTBYIOIIINEC  BBIYUCIICHUA C TNPHUMCHCHUCM HOI[O6I/I$I 151

TPUTOHOMETPHH (IIOJIB3YSCh, TJI€ HEOOXOAUMO, KaIbKYJISITOPOM)

9 KUIIACC

Kon
npoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C MX
MOMOUIbIO PA3IMYHbIE DJIEMEHTHl MPSIMOYTOJIBHOTO TPEyroJbHUKA
(«pemieHue  MPSIMOYTONBHBIX  TPEyroJbHHUKOB»). Haxomuts (c

IIOMOIIBIO KaJ'IBKy.TISITOpa) JJIMHBI U YIJIbL JJIA HETAOIMYHBIX 3HAYECHUI

6.2

[Tonwp3oBatbCs dbopmytamu MPUBEACHUSA 151 OCHOBHBIM

TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JISI HAXOXIACHUSA COOTHOIICHUM




MCKAY TPUTOHOMCTPUUICCKUMU BCIMYNHAMU

6.3

Hcnonbs30BaTh TEOpPEMBI CHUHYCOB M KOCHHYCOB JJII HAaxOKJICHUS
Pa3IMYHBIX 2JIEMEHTOB TPEYTOJbHHUKA («PELIEHHE TPEYTOJbHHUKOBY),

MMPUMCHATH UX ITPH PCHICHHUU I'COMCTPUUCCKUX 3aaa4d

6.4

Brnagerr monsTusMH TpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
9JIEMEHTOB TOMO0OHBIX ¢uryp. Iloap30BaThCs CBONCTBAMH MOI00US
MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIIATH JUTUHBI U HAXOJIUTh YTJIBI Y
nono0HbIX (uryp. IlpumMeHSITH CBOWMCTBAa MOAOOHMS B MPAKTUYCCKHUX
3ama4aXx. YMeTh TMPHUBOJIUTH TPUMEpPbl TOMOOHBIX (GUTYD B

OKpYXKaIoIIeM MHpPE

6.5

[Tonb30BaTbcs TEOpeMaMH O MPOU3BEJIEHUU OTPE3KOB XOpHA, O

MMPOU3BCACHUHN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

6.6

[lonp30BaTbCcst  BEKTOpamH, IIOHUMAaTb HUX T[EOMETPUYECKUH U
(¢u3nUecKnuil CMBIC, TPUMEHATHh MX B PEIICHUH T'€OMETPHUECKUX H
¢uznyeckux 3anad. [IpuMeHATH CKalspHOE IPOU3BEJIEHUE BEKTOPOB

AJI1 HaXOXACHUA JJIMH U YITIOB

6.7

ITonp30BaTbCA METOIOM KOOpAUHAT Ha IUIOCKOCTH, IIPUMCHATH €ro B

PCIICHUN TCOMETPUUCCKHUX U MPAKTUICCKUX 3a/1av

6.8

Brnagets MNOHATHSMHU  TPAaBWIBHOTO  MHOTOYTOJIbHUKA,  JITUHBI
OKPYXHOCTH, JIMHBI AYI'M OKpPY>KHOCTH W paJWaHHOM Mepbl yria,
YMETh BBIUUCIATH IUIOHIAAb Kpyra W ero dactedd. [IpumeHSATH

MOJIYYCHHBIC YMCHUA B MPAKTHYCCKUX 3aJavdax

6.9

HaxoauTe ocu Wiy EHTPH CUMMETpHUA (PUTYD, TPUMEHSATH JBUKEHUS

IUIOCKOCTH B MPOCTEUIINX CITydasix

6.10

[lpuMeHSATh TMOJIyYEHHBbIE 3HAHWS Ha MNPAKTUKE — CTPOUTh
MaTeMaTUYECKUE MOJEIH Ui 3a7ad PEajbHOM >KU3HH U MPOBOJIUTH
COOTBCTCTBYIOIIINEC BBIYUCIJICHUS C MMPUMCHCHHUEM HOI[06I/I$I n
TPUTOHOMETPUYECKUX (YHKIHMK (TOJB3YyACh, TI€ HEOOXOIUMO,

KaJbKYJISATOPOM)




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

6 I'eomeTpus

6.1 Hauanenbie moHsaTHs reoMeTpun. Touka, mpsimas, OTpe30K, JIyd. YToia. Buasl
yrioB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrma. JlomaHas,
MHOTOYroJpHUK. [lapamiensHOCTD U EPIEHANKYIIIPHOCTD IPSIMBIX

6.2 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOHCTBAa OCEBOM CHMMETPHH.
[TprMepsl CHMMETPHH B OKPYKaIOLIEM MUPE

6.3 OcCHOBHBIE TIOCTPOEHMSI C TIOMOIIBIO LUPKYJIS U JUHENKHU. TpeyrosbHUK.
BricoTa, Mennana, OuccekTpurca, uX CBOMCTBA

6.4 PaBHOOe#peHHBII M PaBHOCTOPOHHMH  TpeyroibHUKH. HepaBeHCTBO
TPEYroJbHUKA

6.5 CpoiicTBa W TMpH3HAKKM PaBHOOEOPEHHOrO TpeyrojbHHUKA. llpu3Haku
paBEeHCTBA TPEYTOJbHUKOB

6.6 CBolicTBa 1 NPU3HAKU MapaIeNbHbIX NPpsAMbIX. CyMMa yIjioB TpEyToJIbHUKA.
BHemnue yriel TpeyrojibHUKa

6.7 [IpsimoyronpHblii  TpeyroapHuk. CBOMCTBO MeIuaHbl MPSMOYTOJBHOTO
TPEYrojabHUKa, MPOBEAEHHOW K rumnoreHys3e. llpusHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpSAMOYTroJIbHBIN TPEYyTrONbHUK C YIJIOM B
30°

6.8 HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopemMa O OosblleM yIyie u OoJibIIed CTOpOHE
TpeyrojbHUKa. [leprenauKysp U HaKJIOHHas

6.9 I'eomerpuueckoe Mecto TodeK. buccekrpuca yriia H  CepeIWHHBIN
NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK

6.10 OKpYy)KHOCTH M KpyT, XOpJla W JUaMeTp, HX CBOWcTBa. B3anmHoe
pacrojoXkeHUe OKpYKHOCTM M npsaMoil. KacarenpHas u cekymas K
OKPYXHOCTHU

6.11 Oxpy’XKHOCTb, BIUCaHHas B yroj. BrnmcaHHas M onMcaHHas OKPY>KHOCTH
TpeyrojbHUKa




8 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 ['eomeTrpus
6.1 YersipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpat, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuus, paBHOOOKast Tpamnerus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas
Tpaneuus
6.4 Meron yasoenuss Meauansl. LlentpansHas cummerpusa. Teopema daneca u
TeopeMa O MPOMOPLUOHATIBHBIX OTPE3KaX
6.5 CpenHue TMHUY TpeyroibHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHuKa
6.6 [TogoOue TtpeyrompHukoB, Kod(pduimeHt mnomodus. I[lpusHaku momOOUS
TpeyroibHUKOB. [IpuMeHeHne noJo0ust pH pelieHnH MPAaKTUIECKUX 3a/1a4
6.7 dopMynbl NS TUIOMIATW  TPEYrojbHUKA, TMapaieorpamMma, pomba u
Tpaneuuu
6.8 CpoiicTBa miomaaei reomerpuyeckux ¢uryp. OTHoleHHe IuIoUaaen
noJ00HBIX Uryp
6.9 Boruncnenue miomanaeil TpeyroabHUKOB M MHOTOYTOJIbHUKOB Ha KJIE€TYaTOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a7a4
6.11 CuHyC, KOCHHYC, TaHT€HC OCTPOrO YIJIa MPSIMOYIOJbHOIO TPEYroJIbHUKA.
OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKIAECTBO. | PUTOHOMETPUYECKHE
¢ynxun yrios B 30°, 45° u 60°
6.12 BrycaHHble M LIEHTpPaJIbHBIE YIUIBI, YIOJl MEXIy KacaTeJbHONM U XOpHIOoi.
VYTIibel MEXIY XOpIaMU U CEKYIIUMU
6.13 BrcanHble 1 ONTMCAHHBIE YETBIPEXYTOJIBHUKH
6.14 B3aumHoe pacnonoxeHue AByX OKpykHocTedl. Kacanume okpyxHOCTE.
OOu1re kacaTeabHbIE K IBYM OKPYXHOCTSIM
9 KUIIACC
Kon IIpoBepsieMbIii 3J1eMEHT COACPKAHMS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE




TOXAeCTBO. POPMYIIbI IPUBEICHNUS

6.2 Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOopeMa CHUHYCOB. Pemenue
NPAaKTUYECKUX 3aJ]ad C HCHOJb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB

6.3 [TpeobpazoBanue nomobus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB

6.4 TeopeMa 0 MpOU3BEICHUN OTPE3KOB XOP, TEOPEMBI O MPOU3ZBEAECHUHN OTPE3KOB
CEeKYUIHNX, TeOpeMa O KBaJipaTe KacaTeIbHOH

6.5 Bekrop, nmmmHa  (MOmynb)  BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
IPOTHBOIOJIOXKHO HANpaBICHHBIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalluu HaJl BEKTOpaMHu. Pa3noxeHune BeKTopa 1o IByM
HEKOJUIMHEApHBIM BEKTOpaM

6.6 Koopaunatsr BekTopa. CkalsipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHHUE IS
HaXOXKJCHUS JJIUH U YTIIOB

6.7 JlexkapTOBBI KOOPAWHATHI HA TUIOCKOCTH. YpaBHEHHS MPSMOW M OKPYKHOCTH B
KOOP/IMHATAaX, [IepeceYeHUue OKPYKHOCTEH U MPsIMbIX. MeToJl KOOPJUHAT U €ro
pUMEHECHUE

6.8 IIpaBUIIBHBIE MHOTOYTOJIBHUKH

6.9 JnuHa oxpykHOcTH. ['pamycHas W pagumaHHasi Mepa yriia, BBIYUCICHHE JIUH
YT OKPYXHOCTEH

6.10 [Tnomane kpyra, cekTopa, CErMeHTa

6.11 JIBI>KEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETpUH (uryp (s1eMeHTapHbIe

npencrasienus). [lapamnensueiii nepenoc. IloBopot




HHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJIbTATAMOCBOEHUS OCHOBHOIM OBPA3OBATEJILHOI
MMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
npoBepsieMor
0 TpedOBaHUA

IIpoBepsiemble TPeOOBAHMSA K NPEeAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOH 00pa3oBaTe/IbHOM NMPOIrPaMMbl OCHOBHOIO
o0mmero oopazopanus Ha ocHoBe PI'OC

1

YMeHHne onepupoBaTh IMOHATUAMM: MHOXKECTBO, IOJIMHOXKECTBO,
Omepauyvy HajJ MHOXECTBAMH; YMEHHUE OIEPUPOBATH IOHATUAMU:
rpad, cBs3HBIN rpad, AEpeBO, MHKI, MPUMEHATH UX TPU pPEHICHUU
3aJa4; yMEHHME MCIIOb30BaTh rpaduyueckoe MpecTaBieHHe MHOXKECTB
JUISl OTIMCAHUS PEABHBIX IIPOLECCOB U ABJICHUM, P PELICHUM 33134

H3 Jpyrux y‘{e6HLIX npeaAMCTOB

YMeHHe onepupoBaTh MOHATHAMM: OINPEICIICHHUE, aKCUOMa, Teopema,
JIOKa3aTeNIbCTBO; YMEHHE paclo3HAaBaTb WCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUA, IPUBOJUTH IPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHHI

YMeHue onepupoBaTh MOHATHUSMU: HATYpaIbHOE YMCIO, MPOCTOE M
COCTaBHOE YHUCIJIO, JEJIMMOCTb HATypaJIbHBIX YHCEN, MpPU3HAKU
JNETUMOCTH, IIeJIO€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsATUYHass IpoOb, CTAHIAPTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UppalMOHATFHOE YHUCII0, apu(METHYECKUH KBaJIpaTHBIH KOPEHbD;
YMEHHME  BBIMOJHATH JIEUCTBUS € YHWCJIaMH, CpaBHUBATh U
YHOOPSIOYMBATh YHUCJA, NPEACTaBIATh YHCIa HAa KOOPAUHATHOMN
NPsSMOM, OKPYIVISITH 4YHCJA; yYMEHUE [eJaTh MNPUKUIKY U OIEHKY

pe3yJibTaTa BBIYMCIECHUN

YMeHue OonepupoBaTh MOHATUSMHU: CTENCHb C IIEJIBIM IOKa3aTeleM,
apudMeTHUeCKUi KBaJpaTHBIM KOPEHb, MHOTOWICH, alreOpamdeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTEIeHU
OOJbIIE E€IMHUIIBI; YMEHHE BBITIONHATh pacdy€érel 1o Qopmymnam,
npeoOpa3oBaHusl IIENBIX, JIPOOHO-PAIIMOHAIBHBIX BBIPAKCHUNA U
BBIPKCHUH C KOPHSMH, Pa3lI0KEHHE MHOTOWICHAa Ha MHOXXHTEIH, B
TOM YHCJIE C HCIOJIb30BaHHEM (OpPMYJI pa3HOCTH KBaIpaToB U

KBaJpaTa CyMMBbI U Pa3HOCTH

VYmMmenue OIIEPHUPOBATH IIOHATUAMMU: YHUCIOBOC paBEHCTBO, YPaBHCHUE C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHUE pellaTh JIMHEMHBIE W KBAJIpaTHbIE YpPaBHEHMS,
IpOoOHO-pallMOHAIbHBIE YPABHEHUS C OJHOW IMEPEeMEHHOHM, CHCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHblE M JpOOHO-pallMOHAJbHBIE HEpPaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a49 U3 APYTHX NPEIMETOB
U IPAKTUYECKUX 3aJad; YMEHHME HCIOIb30BaThb KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IJIOCKOCTh JUIsI M300pakKeHUs peLIeHHH

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QyHKUUSA, TpaduK QyHKINUU, HYTIU
byHKIMY, IIPOMEXKYTKH 3HaKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoJsiblliee KM HAUMEHbLIEe 3HAUYCHUS
byHKLINY; yMEHHE OIIEpUPOBATH MOHSTUSMMU: npsimast
IPONOPLUUOHANIBHOCTD, JUHEWHAs (QyHKUUS, KBagpaTUyHas (yHKIIMS,
oOpaTHasi NPONMOPLUOHAIBHOCTh, Mapaboia, rumnepoosa; yMmeHue
ctpouthb rpaduku GyHKIHMA, UCTIONB30BaTh rpadyKH I ONPEaeTICHUS
CBOICTB IIPOLIECCOB M 3aBUCUMOCTEH, Ul PELICHUs 3aAad U3 APYTux
y4eOHBIX TPEIMETOB U pEaJbHOW KU3HU; YMEHHE BbIpaXaThb

(I)OpMy.HaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

YMenue OneprupoBaTh IIOHATUAMU: II0CJIIEAOBATCIIbHOCTD,
apupmMeTHueckass M TeOMEeTpUYecKas  IpOrpeccud;  yMEHHue
MCIIOJIb30BaTh CBOWCTBA IMOCJENI0BATEIbHOCTEH, (POPMYJIBI CYyMMBI U
o0Iiero 4jieHa MpH pelleHUH 3a/ad, B TOM 4YHCIe 3a4ad U3 JPYrux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3aadd pa3HbIX THIOB (B TOM YHMCJIE€ HA MPOLEHTHI,
JOJM M YacTH, JBWXKEHHUE, paboTy, LIEHy TOBapOB U CTOUMOCTh
HOKYIOK U yCIIYT, HAJIOTH, 331a4l U3 00JIaCTH yNIpaBJIeHUs TUYHBIMU U
CeMEWHBIMH  (MHAHCAMM); YMEHHE COCTaBISTh  BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M CUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCIIE0BaTh MOJyYCHHOE PELICHNE M OLCHMBATh MPaBIONOJ00HOCTh

MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBarh NOHIATUSAMM: (PUTypa, TOUKA, OTPE3OK, Ipsmasi,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBII
U PaBHOCTOPOHHHMM TPEYTOJIBHUKH, IPSIMOYIOJBHBIA TPEyTrOJIbHUK,
Me/raHa, OMCCEKTpUCAa M BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,

napajiejgorpaMMm, pomO, MPSMOYTOJbHUK, KBajapaT, Tpameuus;




OKPYXHOCTb, KpYT, KacaTejbHasi; 3HaKOMCTBO C IIPOCTPaHCTBEHHBIMU
durypamu; yMeHue peuiarth 3aJadd, B TOM YHCII€ U3 MOBCEAHEBHOMN
JKU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHX BEJINYUH C NPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUTyp U (HaKTOB

10

YMeHue onepupoBaTh MOHATHSIMM: PaBEHCTBO (UTYp, paBEHCTBO
TPEYTOJIILHUKOB; MapauIeIbHOCTh M TEPIEHANKYISIPHOCTh MPSIMBIX,
yrojl MeXAy TNpsSMBIMU, TNEPHEHIUKYJSAp, HAKIOHHAs, INPOEKIHS,
nogobue Guryp, mogo0HbIC TPEYTOILHUKH, CHMMETPHUSI OTHOCUTEIHHO
TOYKH M TPSAMON; YMEHHE pPaCHO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, napamienbHOCTh U NMEPHEHAUKYIISIPHOCT MPSIMBIX B

OKpY arolleM MUpe

11

YMeHue omnepupoBarh MOHSATHSMHU: JUIMHA, PACCTOSHUE, YIOJ
(BemMuMHA yria, CUHYC W KOCHMHYC YIJla TPEyroJIbHUKA), IUIOILAlb;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE NpPUMEHATH (OpMyJbl MEpUMETpa U  IJIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAIU Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuICIEeNUNea; YMEHUE HNPUMEHSTh IPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHUKA,
teopemy Iludaropa, TpuroHomMerpudeckue COOTHOIICHUS TS

BBIYMCIICHUS JIMH, PACCTOSHUM, IIJI0OIIAIeH

12

YMmeHue wu300paxarh IUIOCKME GUIypel M HMX KOMOWHAIMH,
IPOCTPAHCTBEHHbIE (QUTYpbl OT pYyKH, C TIOMOIIbIO YEpPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue onepupoBaTh  INOHATUSAMHU:  NPAMOYIOJbHAs  CHCTEMaA
KOOpJMHAT; KOOpPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BEJECHUE BEKTOpa Ha 4YHUCIO, CKaIIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHl M KOOPAMHATHI JJIA
IIPEACTABICHNUS JAHHBIX U PELICHHUA 3a1ay, B TOM YHUCIIE U3 APYruX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

YMeHue onepupoBaTh IMOHSATHAMHU: CTOJOMKOBBIE U KpPYroBbIE
auarpamMmbl,  TaOnIMIBL, CcpeaHee  apu(pMETHYecKoe, MeJuaHa,
HauOoJblllee M HaMMEHBIIEEe 3HAUEHUs, pPa3Max YHUCIOBOro Habopa;
YMEHHE  U3BJEKaTh, HHTEPIPETUPOBATH H  NPEoOpPa3OBBIBATH
UHPOPMALIMIO, NPEJCTAaBICHHYI0 B TaOMUIAX M Ha JAMarpammax,

OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU pEANbHBIX MPOLECCOB U




}IBHCHHf/'I; YMCHUC pacrio3HaBaThb HU3MCHYUBBIC BCINYHHBI B

OKpY XaroIieM MUpe

15

YMeHue onepupoBaTh MNOHATHUAMHU: CIyYaWHBIM ONBIT (CIy4alHbIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe COObITHE (DJIEMEHTApHBIM HCXON)
CIIy4alfHOTO OIIbITa, CIIydyaifHOe COOBITHE, BEPOSTHOCTh COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTHU CIIy4aWHBIX COOBITUH B OMNbBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMU; YMEHHME pelllaTh
3aJjaud METOJIOM OpPIaHM30BaHHOTO Iepedopa U C HCIOIb30BAHUEM
[IpaBUja YMHOXKCHHS; YMEHHME OLICHMBAaTb BEPOATHOCTU PEAIbHBIX
COOBITUI M SIBICHUN, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKAIOLIEM MHpE U B IKHU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €ro POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHue BbIOMpaTh MOAXOMALINN M3YYEHHBIH METON AJsl pEeLIeHUs
3a/1a4d, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEU B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMaTUKH B
UCKYCCTBE, OIMCBIBATh OTACIIbHBIC BBIJAIOIIMECS  PE3YJIbTaThI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKH KaK HAyKd, IPHUBOJIWUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMHPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS
1 Yucna v BIYUCIECHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE M JIECATUYHbIE  ApOOU,  TPOLEHTHl, OECKOHEYHBIE
NepUOANYECKUE IPOooH
1.3 Pammonanbupie  ymcna. ApH(QMETHYECKHE OINepalud C  PalOHAIBHBIMU
YyHcliaMu
1.4 JetictButenbHble uynciaa. ApuMeTHYECKHEe OIepalnud C JACHCTBUTCIBHBIMU
quCcIaMu
1.5 [MpuGnuxEHHbIE BBHIYMCICHUS, TPABWIIA OKPYTJCHMS, NPUKHUIKA U OLEHKA
pe3yJibTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaKEHUS
2.1 BykBeHHbIE BbIpaskeHUsI (BBIPRXKEHUS C IEPEMEHHBIMH )
2.2 Crenenp ¢ uenbiM nokasareneM. CTeneHb € paldOHAIBHBIM TIOKA3aTENIEM.
CaolicTBa cTeNEHH
23 MHorounenst
24 AnreGpanueckas qpoob
2.5 Apudmernueckuii  KOpeHb ~ HATypaJlbHOW  CTEIEHH. Henctua ¢
apu(METHYECKUMH KOPHIMHU HATypaIbHOH CTETICHN
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Hensle u npoOGHO-panMoHanbHble YypaBHeHHs. CHCTEMbI M COBOKYIHOCTH
ypaBHEHUU
3.2 Hensle u npoOHoO-panroHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIIHOCTH
HEPaBEHCTB
3.3 Perrenyie TeEKCTOBBIX 3a0a4
4 UYucnoBsle NOCIEA0BATENBHOCTH
4.1 IlocienoBaTeIbHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEIBHOCTEN
4.2 ApudmeTrnueckas U reoMmerpuueckas mporpeccuu. DopMyna  CI0XHBIX
MIPOLICHTOB
5 DyHKIHUH




5.1.

Oynkuus, crnocodsl 3amanus  QyHkuuu. I'padpuk  pyskuum. OOGmacth
OTIpeIeNIeHUs] U MHOKECTBO 3HaueHni ¢pynkuuu. Hymu ¢yakmum. [IpomexyTku
3HAKOMOCTOSAHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKUMH. MakcuMyMmbl H

MUHUMYMBI (pyHkuuu. HauOomnbliiee m HauMeHblllee 3HaYeHHE (YHKIUU Ha

IIPOMEXKYTKE
6 Koopaunats! Ha IpsAIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBbI KOOPAMHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GuUrypsl 1 UX CBOICTBa
7.2 TpeyroapHuK
7.3 MHOroyroiabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEIMYUH
7.6 BexkTops! Ha TII0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kom6unaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'ONMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYHEHUKA

» Marematuka. ['eomerpus: 7 - 9-e kimacchl: 6a30BbIi YPOBEHb: yueOHUK; 14-¢ n3nanue,
nepepadboranHoe ArtanacsH JI.C., Byry3zos B.®., Kanomies C.b. u np. AKIoHepHOE

obmmecTBo «M3narenscTBo «IIpocBemnienne

METOINYECKHUE MATEPHUAJIBI 11 YYUTEJIA

PEAJIN3ALUA KYPCA «I[TPAKTUKYM I1IO TEOMETPUN» 8 KITACC
VY4eOHo-MeTo1n4YeCKOe ocodue

PexomeH10BaHO K M3aHUIO PEIICHUEM PEIaKIIMOHHO-U31aTeasckoro copera 'bOY MPO
Kpacnonapckoro kpast ot 17.08.2021 r.

Maremaruka TEOMETPUSA 7—9

MeTtoaudeckoe mocodue K mpeAMEeTHON JIMHUN yueOHuKOB 1o reometpuu JI. C. AtanacsHa,

B. ®@. byry3oga, C. b. Kagomuera u np.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

nommoreka [1OK https://m.edsoo.ru/7f415¢2¢
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