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HOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pa3AeliOB WIKOJBHOW MaTEMaTUKH,
UMEIOINI CBOEH 1eNbi0 00eCreYnTh M3Y4YeHHE CBOICTB M pa3MepoB (UTYp, UX
OTHOUIEHMHA M B3aUMHOE pPAacCHOJIO)KEHHE, ONMPAECTCI HA  JIOTMYECKYIO,
J0Ka3aTeapbHy0 JUHUI0. L[eHHOCTh M3yueHHs reoMeTpuHr Ha YPOBHE OCHOBHOTO
oOurero o0Opa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS MPOBOJIUTH
JOKa3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, T0KA3bIBATh
WUCTUHHBIE YTBEPXKJECHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoii nenpl0 H3ydeHUsT T€OMETPUHU SBISIETCA HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWU KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B pealbHOW Ku3HU. OOyyaromuiicss TOJDKEH HayYUThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HAITH IUIOLIAb 3€MEJIBHOIO YYaCTKa, pACCUYUTATh HEOOXOAUMYIO UTHHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyemble pa3Mephbl Tapaxka isi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENbHAS JUHUS B M3YYEHUU T€OMETPHUHU.
[Ipu pemeHuun 3anay NPaKTUYECKOTO XapaKTepa OOyYarOUIUHCs YUUTCS CTPOMTH
MaTE€MaTUYeCKUEe MOJEIM pPEAJbHBIX JKU3HEHHBIX CHUTYallMi, MPOBOAUTH
BBIYMCIICHHS U OLIEHUBATDH aJIEKBAaTHOCTH ITOJIYYEHHOTO pPE3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU Y4EOHBIMU
MpeAMEeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYP
U TIOHSATUH, EMOHCTPUPOBATH NMPUMEHEHHUE MOJIYYCHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBsi3W Haubojee spPKO BUIHBI B Temax «BekrTops»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnpiii kypc «l'eomeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3/IeiibI
comepxkanusi: «['eomerpuueckue ¢Gurypel M UuX CBOWCTBay, «UW3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl ~KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopbl», «/[BrkeHus miockoctny, «IIpeodpazoBanus mogoousy.

Ha n3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 202 yaca: B 7 Kiiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hezmelno), B 9
KJ1acce — 66 yacoB (2 4yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hauanbnble nousatus reomerpun. Touka, IpsiMasi, OTpE30K, JIyd. YToJI. Buasl
yriioB. BeprukanmbHble © cMexHbIE yIUIBl. buccexktpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh ¥ EPIEHIUKYIAPHOCTD NPSAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETpPHUHU.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LHMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOWCTBA.

PaBHOOE/IpeHHBII W PaBHOCTOPOHHHMM  TpEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TpHU3HAKU pPaBHOOEAPEHHOTO TpeyroiapHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NApAJIIENBHBIX IPsAMBIX. CyMMa YIJI0B TPEYIrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MPSAMOYTOJIBHOIO
TPEYyroJibHUKA,  IPOBEAEHHOM K  rumnoreHy3e. lIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBII TPEyroJabHUK ¢ yIriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOoJbIIeM yIjie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuyeckoe MecTo TO4YEK. buccekrpuca ymia U CepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUYEK.

OKkpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMCTBa. BzaumHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoM. KacarenbHas M cexylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku M cBoucTBa. YacTHbie
cllyyau MapajuiesiorpaMMoB (IIPSIMOYTOJIbHUK, poMO, KBaApar), UX MPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA M IPU3HAKHU.
[IpssmoyrosnbHas Tpanenus.

Meron yaBoenus menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpPEMA O MPOMOPLUUOHATIBHBIX OTPE3KaX.

CpenHne MMHUM TPEyTroJIbHUKA U Tpaneuuu. LIeHTp macce TpeyrojapHuKa.



[Togobue TtpeyronbHUKOB, Ko3pduiueHnt mnomodus. I[lpusHaku momooUs
TpEeyroJbHUKOB. [IpruMeHeHne noqooust mpy peleHny NPakTUIeCKUX 3a/1a4.

CpoiicTBa miomaaei reomerpuueckux ¢uryp. DopmMynbl A IUIOLIAAH
TPEYroJIbHHKA, NapajienorpaMma, pomOa u Tpanenud. OTHOLIEHUE MJIoMaaen
MOI00HBIX GUTYP.

Brluncnenue miomaaeid TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYIrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpUYecKHe (YyHKIHMH
yrioB B 30, 45 n 60°.

BrnincanHble W LUEHTpaNbHBIE YIJIbI, YTOJl MEXIY KacaTeJIbHOM M XOPJIOU.
VYrnel  Mexay XopAamMud M CEeKylUMMH. BrnucaHHble W ONMCaHHBIE
YETBIPEXYTOJBbHUKNA. B3auMHOE pacnojiokeHue HAByX OKpykHoctei. Kacanue
oKpykHOCcTel. OO11I1e KacaTeNbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrmoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pewmienne npakTHUYeCKHMX 3a4ad4 C MCIOJIB30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodusi. [1ogodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOM3BENECHHM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KacaTeIbHOM.

Bektop, anmuHa  (MOXIyNb)  BEKTOpa,  COHAIpPaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIPAaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIlEpallMM HAJX BEKTOpaMHu. PasnojkeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsIpHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JUIUH U YIJIOB.

JlekapTOBBI KOOpAUHATHI Ha IUIOCKOCTU. YPAaBHEHUSA INPSIMON U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBriibHBIE ~MHOTOYTOJbHHUKW. JInuMHA oOKpyXHOCTH. I'pamycHas u
paauaHHas Mepa yIyia, BBIYMCIEHUE JUIMH Iyr OKpyXHocTed. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUM (GUryp (3eMeHTapHbIe
npeactasienus). [TapannensHblii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO 0053aHHOCTEN I'pa)k/IaHWHA U peai3allu ero
opaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp IpakJIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3a/1ady
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MAaTeMaTHYECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUI YCHEIIHOW MpodeccroHaTbHOM
JESATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIBHON TPAEKTOPUH O0pAa30BaHUsS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTalUueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl uelIoBEYECKOi
JEATENBHOCTH, HTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpPeJICTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanme, (GopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUSA B HMHTEPECAX CBOETO
30pOBbS, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (30pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPHU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 e IpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUECHTAlMEN HA NIPUMECHEHHE MATEMATUYECKUX 3HAHUM T PEIICHUS 3aj1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEeW Cpelbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM HX BO3MOJKHBIX TIOCJICACTBUM JIsi OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) apanTanusa K M3MEHSAIMUMCS YCJIOBHUSM COUMAJIBHOM WM NPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPUOOpEeTaTh B COBMECTHOHM ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopMyIHpOBaTH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEN, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIe pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATh W OICHWBATH PHUCKH H
MOCJIeICTBYSA, (POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBare/bHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble Jijornueckue aAedcTBUA:

e BBUBJISITh M XAPAKTEPHU30BaTh CYLICCTBCHHBIC NMPU3HAKKM MATEMATHUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHWNA MEXIy TMOHATUSAMHU, (POPMYyIHPOBATH
ONPENICIICHUSI  TOHATUW, YCTaHABJIMBATh  CYIIECTBCHHBIA  IPHU3HAK
KJaccuuKali, OCHOBAaHUS JIsi OOOOIICHUS W CpPaBHEHUS, KPUTCPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIHPOBATH MW  NPeoOpPa3OBHIBATH  CYXKJCHUS:
YTBEpJAUTEIbHBIE W OTpHUIIATENIbHBIC, CAMHUYHBIC, YacTHBIE M OOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeYrsi B (akTaxX, [JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHUH 110 aHAJIOTHH;

pa3dupaTh TOKa3aTelbCTBA MATEMATHUECKUX YTBEPKIACHHUM (TMPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAIMUNA C YYETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLcKe 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIUME MPOTUBOpEUUE, MNpodiieMy,
CaMOCTOATEJIPHO YCTaHaBIIMBaTh MCKOMOE M JIlaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTh IO CAaMOCTOSATEIBHO COCTABJICHHOMY TIUIaHYy HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKy COOOI;
CaMOCTOATENHHO (POopMyIHUpPOBaTH 00OOIIEHUS M BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO HAOJIOIEHUSI, HUCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE Ipollecca, a TAKXKE BbIIBUTATh
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOJAMMBIX /ISl PELICHMS 3aauH;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETUPOBATDH
MH(GOPMAIUIO Pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHMUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS MHPOPMALUA UM HWILIIOCTPUPOBATH
pellaeMble 3aJaud  CXeMamH, JuarpaMMaMH, WHOM Trpadukoil u HX
KOMOMHAIIMSIMHU;

OLIEHUBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUHUTENEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHbIe YHuBEpPCaJIbHbIC yqeﬁnble }IQﬁCTBHﬂ:

BOCIIPUHUMATH U (hOPMYTUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSMU
U LEISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOIy peIIeHUs
3a71a9, KOMMEHTHPOBATH MOJTYICHHBIN pe3yiIbTar;

B X0JIe 00CY>KJICHHSI 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
pOoOJIeMBI, PENIaeéMON 3a/1au, BBHICKA3bIBaTh UJCH, HAICICHHBIE Ha TIOMCK
pEIICHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYyTUX
YYaCTHUKOB JHajiora, OOHApYKHWBAaTh Pa3jIMuUe W CXOJCTBO IO3UIUH, B
KOPpeKTHOM opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yNbTaThl  PEUICHUS 3a/1a4H, IKCIIEPUMEHTA,
WCCJIeIOBaHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOM 3aj1a4 IPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUTYJIbHON
paboThI MPU PEIICHUH YICOHBIX MAaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOM JAESITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paloOThI, pachpeneisTh BUAB paboOT, JTOroBapUBaThCH,
o0Cy»XIaTh MPOIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIbKHUX
JIIOICH;

y4acTBOBaTh B TPyHmoBbIX ¢opmax paboTel (00CyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJHATH CBOIO YaCcTh paOOTHI
U KOOPJWHHPOBATH CBOWU JEUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOErO BKJaJa B OOMUU TMPOIYKT MO KPUTEPHSM,
chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, aJITOPUTM pelICHUs 3aAaud (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, 3MOIII/IOHaJILHLIﬁ HHTEJJICKT.

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibrara
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEINBCTB,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON LIEJIU U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IETH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJjacce OOyYaromMICS TMOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh UW3y4YeHHBIE TE€OMETPUUECKHE (UTYpBI, ONpENeNsITh UX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTb T'eOMETpUYecKue (UTYphI, BBIOIHSTH
YEpPTEXKU MO0 YCIOBUIO 3amaud. M3mepsTh NHMHEHHBICE W YTJIOBBIE BEJIWYWHBI.
PemaTe 3a1aun Ha BBIYMCIIEHHUE JJIMH OTPE3KOB U BEJIUYWH YIJIOB.

Jlenate TpyOyr0 OIICHKY JMHEWHBIX W YIJIOBBIX BEIUYHH IMPEAMETOB B
peaNbHON >KM3HU, pPa3MEpOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB IO TOPSIAKY BETUYUHBI.

CtpouTh yepTeKu K T€OMETPUUYECKUM 3a/1auam.

[Tonp30BaTbCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
NPU3HAKKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 3a/1a4.

[IpoBOANUTE JTOTHYECKHE PACCYXKICHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMAaHbl, TMPOBEIAEHHOW K  THUIOTEHY3€  MPIMOYTOJBHOTO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napamiebHOCTh IPSIMBIX C MOMOIIBIO YTIIOB, KOTOPhIE 00Opa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajjieIbHOCTh NPSIMBIX C MOMOIIBI PaBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOUYEK APYTOU MPSAMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKMX 3aJadyax C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
MEPECEUEHNN [IBYX MAapAJUICIbHBIX MPSAMBIX CEKylerd. Pemate mpakTuyeckue
3aJ]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIIsTh
OMCCEKTPHUCY yIJia U CEPEUHHBIN MEePIEeHIUKYISP K OTPE3KY KaK FreOMETPUUYECKUE
MECTa TOYEK.

DopMynUpOBaTh ONPENECICHUS OKPYKHOCTH W KpPyra, XOpAbl U JHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI NX CBOMCTBAMU. Y METh IPUMEHSATh 3TU CBOWCTBA IIPU
peleHny 3aaad.

Brnagete MoHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxomuTh e€¢ 1meHtp. [lomp3oBaThes (pakTaMu O TOM, YTO OHUCCEKTPUCHI YTJIOB
TPEYrOJIbHAKA IIEPECEKAIOTCSI B OJAHOM TOYKE, WU O TOM, 4YTO CEPEIAUHHBIC
NEPNEHIUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers nonsATHEM KacaTelbHOM K OKPY’KHOCTH, IIOJIB30BATHCA TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonbp30BaTHCS MPOCTEHIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, [IOHUMATh
UX NPAKTAYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JINHENKHU.

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOMYYHT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IIPH PELIEHUU T'€OMETPUUECKUX 3a]au.

[IpuMeHATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKa (LIEHTpa
MAacc) B pEIlICHUH 3a/1ay.

Bnanets noHsiTUEM CpeqHEN JTUHUU TPEYroJbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBA INPH PEUIEHWH reoMeTpudeckux 3aaad. [lomp3oBaTeca TeopeMon
Qajieca 1 TEOPEMON O IPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PEILICHHUS
NPaKTUYECKUX 3a/1a4.

[IpumeHsATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a/1a4.

[Tonp3oBaTecst Teopemoirt [ludaropa nmns pemieHUs TEOMETPUYECKUX H
npakTHueckux 3agad. CTpOUTh MATEMaTUYECKYH) MOJENb B MPAKTHUYECKUX
3a/1a4ax, CaMOCTOSATENbHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brmangerp DNOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHIEHCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TPEyrojbHUKA. 110630BaThCsl 3TUMH MOHATHIAMH ISl PELLICHUS
NPaKTUYECKUX 3a/1a4.

Breruucnare (pazauyHbIMU cIOCOOAMHM) TUIOIIA/Ib TPEYTOJbHUKA U TUIOLIAIN
MHOTOYTOJNBHBIX  (QUryp (mosib3ysich, TII€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHSTh MOTyYEeHHbIE YMEHHUS B TPAKTHUECKUX 3a/1a4ax.

Brnanerb NOHATUSMHM BIHMCAHHOTO M UEHTPAJIbHOTO YIUIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax Mexay XOopAaMH (CEKYIIMMH) U yIiie MEXIy
KacaTeIbHOM U XOPAOU NPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONMCAHHOIO YETBHIPEXYIOJbHUKA, IPUMEHSATh CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpumeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIN JUIS 3a/1a4 PeaIbHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHUEM MOJ00us U TPUTOHOMETPUHU (MOJIB3YsCh, A€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromMiiCs TOJIYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAaXOOUTh C UX
MOMOIIBIO PA3IMYHBIE AJEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAIBbKYJISATOPA) THHBI
U YIJIBI JUIsl HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JIJII HAXOXXJIEHHSI COOTHOIICHHM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJIsl HAXOXKIACHUSI Pa3IMUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
pELICHNH T€OMETPUUECKUX 3a/1a4.

Bnagers monsTHsMH  npeoOpa3oBaHHMs  MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX ¢uryp. [lonb3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
buryp, yMeTb BBIYHCIATH JUIMHBI W HaXOOUTh YyIJBl Yy TMOAOOHBIX (QUTYD.
[IpuMeHsTh, CBOICTBA MOAOOMS B MPAKTUYECKUX 3ajadax. YMETb HPUBOAUTH
MPUMEPHI TTOI0OHBIX QUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonb30BaThCsl TEOpEMaMU O MIPOU3BENEHUN OTPE3KOB XOPJI, O IPOU3BEIECHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpPAMH, NMOHMMATh HUX T'€OMETPUYECKUA U (PU3NYECKHIA
CMBICJI, TPUMEHSATh MX B pPEHICHUH T'eOMETPUUECKUX U (U3NYECKUX 3aj]ad.
[IpuMeHATh CKaNsipHOE NPOU3BEICHUE BEKTOPOB /ISl HAXOXKICHUS JJIUH U YTJIOB.

[lonb30oBaThCs METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bnagers mOHATHAMU NPaBUIBHOTO MHOTOYTOJbHHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHOM Mephl yria, yMeTh BBIYMCIATH IJIOLIA/1b
Kpyra u ero yacteil. [[puMeHsTh MoJy4YeHHbIE YMEHMS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MM UEHTPbI) CUMMETpHHM (DUTYp, NPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

[IpyMeHATh MOJy4eHHbIE 3HAHUSI Ha IPAKTUKE — CTPOUTh MAaTEMATUYECKUE
MOJIENH JUIsl 3a/1a4 peaibHOM )KM3HU U IPOBOAUTH COOTBETCTBYIOLINE BHIYMCICHUS
C IPUMEHEHUEM NOA00MS U TPUTOHOMETPUUECKUX (PYHKIMH (IOJIB3YSACH, TIe
HEO0OXO0IUMO, KATBKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Kosnn4yectBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/e/ioB U TeM nudposbie
Ne i/t P KoHnTposbHbI IIpakTH4eckue (g )
NPorpamMmsl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
[Ipocreiine reomeTpuueckue GUrypsl 1
1 I/DI() cBoiicTtBa. M3me ef)Hne FGOMg)r I/I}:II;CKI/IX 9 bubmmorexa LIOK
’ P p https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmeHuKH 28 ! ! https://m.edsoo.ru/7f415¢e2¢
3 Oxpy>KHOCTb U KpyrT. [ 'eomeTpuueckue 12 1 bu6mmoreka [IOK
IMOCTPOECHUSA https://m.edsoo.ru/7f415¢e2e
4 [TapannenpHbIe NIpsIMBIE, CYMMa YTJIOB 1 1 1 bu6muoteka [IOK
TpeyrojabHuKa https://m.edsoo.ru/7f415e2e
. but6mmoreka [JOK
> Torroperme, obobmenue snammi 8 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 3




8 KUIACC

Kosnn4yectBo 4yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB H TeM uuppoBbIe
Ne i/ P Konrpoasubie | IpakTuueckn (upp )
NPOrpaMMBblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka [{OK
1 4 14 1
CTRIPEXYTOIBHMIH https://m.edsoo.ru/7f417¢18
[Inomane. Haxoxaenue momanei
2 Tpe IlI"lOJ'ZIIBHI/IKOB 51 f\[/IHOFO FOJ‘E)IHI[BIX ¢bur 14 1 brbamorexa LHOK
pey Y M https://m.edsoo.ru/7f417e18
[Tnomaau nonoOHbIX puryp
Teopema daneca u reopema o
3 MIPOMOPLUOHANIBHBIX OTpe3KaxX, NOJ00HbIE 15 1 bubmmorexa LIOK
porioph p > 1104 https://m.edsoo.ru/7f417¢18
TPEYTOJIbBHUKHU
4 Teopema [Iudaropa u Havana 2 1 bub6nuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKHU. 12 1 bubnnorexa [HOK
KacarensHsle k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYKHOCTEN
N but6mmoreka [JOK
6 Torroperme, obobmerme spatmi > 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3




9 KUIIACC

Konn4yectBo yacos DJIEeKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (ucpp :
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bbu6moreka [JOK
1 B 1 1
CKTOpE! 0 https://m.edsoo.ru/7f41al2c
2 JlekapTOBbI KOOPAUHATHI HA MIIOCKOCTH 8 1 bubmorexa LOK
p pA https://m.edsoo.ru/7f41al2c
3 Tpuronometpust. Teopembl KOCHHYCOB U 1 | bubnuorexa [IOK
cuHycoB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTONIBHUKH. JlJTMHA
4 OKPY>KHOCTH U IUJIOIIA/Ib KpyTa 12 1 bubmmorexa LHOK
Py B Ilv pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenune mioniaaeit
bubmanoreka IIOK
1
> JIBHDKCHHA T10CKOCTH 0 https://m.edsoo.ru/7f41al2c
6 [Ipeo6paszoBanue nonodus. Merpuyeckue Q 1 bubnuorexa LIOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUS 7 1 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 66 3 3




IHOYPOYHOE IIJIAHUPOBAHHUE
7 KJIIACC

Ne i/m

Temaypoka

KoanuyecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTnueckue
padoThbI

Toukwu, npsmele, orpe3ku. [IpoBemnBanue

! IIPSIMOM HA MECTHOCTH !

2 Jlyu, yron 1

3 PaBeHCTBO reomeTpuuecKkux GuUryp. |
CpaBHEHHE OTPE3KOB U YIJIOB

4 Jnuna orpeska 1

5 Enunanus! usmepenus. 3meputenbHble 1
UHCTPYMEHTBI

6 I'panycHas mepa yrna. Usmepenue yrios 1
Ha MECTHOCTH

7 CMexHbIE U BEPTUKAIIBHBICYTJIbI 1
[lepneniuKkynsipHbIE IPSMBIE 1

9 [locTpoenue MpsiMbIX YIVIOB HA MECTHOCTH 1

10 TpeyroabHuK 1

1 IlepBbIil TpU3HAK paBeHCTBA 1
TPEYTrOJIbHUKOB

12 IlepBbIil TpU3HAK paBEeHCTBA 1
TPEYroJbHUKOB

13 [IepnieHquKymsAp K IPSAMO 1

14 Menauanbl, OUCCEKTPHUCHI U BBICOTHI 1 1




TpeyrojbHUKa

CaoiicTBa paBHOOEIPEHHOTO

15 1
TpEyrojbHUKa

16 Bropoii npusHak paBeHCTBa 1
TPEyroJbHUKOB

17 Bropoii npusHak paBeHCTBa 1
TPEYTroJIbHUKOB

18 TpeTuii npu3HaKk paBeHCTBA |
TPEYTroJIbHUKOB

19 TpeTuii npu3HaKk paBeHCTBA |
TPEYroJbHUKOB

20 OKpyXHOCTb 1

21 ITocTpoeHus HUpKyJIEM U TUHEHKOU 1

22 Pemenue 3aga4 Ha mOCTpOCHUE 1

23 Pemenue 3aga4 Ha mOCTpOCHUE 1

24 Pemenue 3agau Ha mocTpoeHue 1

25 Onpenenenne napauiedbHbIX IPSIMbBIX 1

26 [Ipu3Haku napamuieIbHOCTH ABYX MPSAMBIX 1

27 [Ipu3HaKky napayyenbHOCTH JBYX MPSAMBIX 1

73 [IpakTnueckue crnocoObl NOCTPOCHUS 1
NapauiebHBIX IPSIMbIX

29 006 akcroMax reoMeTpuu 1

30 Akcroma napauieabHbIX MPSAMBIX 1

31 Teopembl 00 yriax, 00pa30BaHHBIX IBYMsI |
napauieIbHBIMU MPSIMBIMU U CEKYIIEH

32 VYTIIbl ¢ COOTBETCTBEHHO MapalieIbHBIMU 1




WA ICPIICHAUKYJIAPHBIMHU CTOPOHAMHA

33 Pemenue 3agau 1

34 Pemrenue 3amau 1

35 Pewrenue 3anau 1

36 Teopema 0 cymMme yIiioB TPEyroJibHUKA 1
OcCTpOoyroapHbIi, IPSIMOYTOJIBHBIN U

37 TYHOYTOJIbHBIN TPEYTOJbHUKHU |
nepeceyeHn! MapajiebHbIX IPSIMbIX
CEKyIlei

13 TeopemMa 0 COOTHOLICHUSX MEXKITY 1
CTOpPOHAMHU W yTJIaMH TPEYToJbHUKA

39 HepagenctBo TpeyronbHuka 1

40 Pemienue 3agag 1

41 Pemenue 3agau 1

4 HexoTtopsie cBOWCTBa U MMPU3HAKU 1
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

43 [Ipu3Haku paBeHCTBa MPAMOYTOIbHBIX 1
TPEYTOJIbHUKOB

44 [Ipu3Haku paBeHCTBa MPAMOYTOIbHBIX 1
TPEyroJbHUKOB
PaccTosiHue OT TOYKH 10 TIPSMOIA.

45 Paccrostare Mexay napauieTbHbIMU 1
IPSIMBIMU
PaccrosiHre OT TOUKH 10 TIPSIMOIA.

46 Paccrosinue mexay napaiieabHbIMUA |
MIPSIMBIMHA

47 [TocTpoeHue TpeyronbHUKa 10 TPEM 1




JJICEMCHTAaM

[TocTpoeHune TpeyrojbHUKA MO TPEM

48 1
3JIeMEeHTaM

49 Pemenue 3anau 1

50 Perrenne 3agau 1

51 Pemrenue 3agau 1

52 CaolicTBa OMCCEKTPUCHI yIiia 1

53 CBoiicTBa CepeIMHHOTO MEPIICHIUKYIISIPa |
K OTpPE3KY

54 CBolicTBa IMaMETPOB U XOPJ OKPYKHOCTU 1
Tpu ciydast B3aUMHOTO PacCHOIOKEHUS

55 OKpYy>KHOCTH U nipsimoid. KacarenbHas k |
OKPYKHOCTHU

56 Bnucannas u onvcanHasi OKpy>XKHOCTH !
TPEyTroJbHUKA

57 Ourypsl, CHMMETPHYHBIC OTHOCUTEIIHBHO |
psAMOI

58 OceBast cummeTpust U €€ CBOMCTBA 1

59 Pewrenue 3anau 1

60 Pemenue 3amau. [Ipaktuueckas pabota 1
[ToBTOpEHHE OCHOBHBIX ITOHATHHA 1

61 METOJ/IOB Kypca 7 Kiacca, 00001ieHne 1
3HaAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

62 METOJIOB Kypca 7 kiacca, 00001meHue 1
3HAHUU

63 [loBTOpEHNE OCHOBHBIX MOHATUH U 1




METOJIOB Kypca 7 Kiacca, 00001ieHne
3HAHUH

[ToBTOpEHNE OCHOBHBIX NOHATHUN U

64 METOJIOB Kypca 7 Kiacca, 00001ieHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

65 METOJ/IOB Kypca 7 Kiacca, 00001ieHne 1
3HAHUU

66 KoHcraTtupyromiast KOHTpoIbHast paboTa 3a |
I pumectp

67 KoHcratupyromiast KOHTpoIbHast paboTa 3a |
IT rpumectp

68 Koncrarupyromas KoHTpoibHast paboTa 3a |
III TpumecTp

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

KoanyecTBO 4acoB

Ne /i Temaypoka B KonTpo/bHbIE IpakTHYecKue
cero padoThI padoThI

1 IToBTOpEHME Kypca reomeTpuu 7 Kilacca 1

2 [ToBTOpEHME Kypca reomeTpuu 7 Kiacca 1

3 Boinyxuibiit MHOroyrosnbHuk. CymMMa yriioB 1
BBIIYKJIOTO N-yTOJIbHUKA

4 YeTbIpEXYroJbHUK, CyMMa €r0 yIJIoB 1

5 [Tapannenorpamm, ero Npu3Haku U 1
CBOMCTBa

6 [Tapannenorpamm, ero nNpu3Haku U |
CBOMCTBa

7 Tpanemnus. PaBHOOOKasI 1 IPAMOYTOJIbHAS |
Tpaneuuu
CpenHsist TMHUS TPEYroJIbHUKA 1

9 Tpanenus, e€ cpeHss JINHUA 1

10 Teopema daneca 1
YacTtHble cayyau napauiesorpaMMoB

11 (IpSIMOYTOJILHUK, pOMO, KBaJpar), uxX 1
IIPU3HAKU U CBOMCTBA
YacTtHele cayyau napauienorpaMMoB

12 (IpsAMOYTOJIBHUK, POMO, KBaIpaT), UX 1
IIPU3HAKU U CBOMCTBA

13 YacTHble c1ydan apauieaorpaMMoB 1

(mpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX




IMPU3HAKH U CBOMCTBA

14

[lenTpanbHas cuMMETpUs

15

[TonsiTue 06 0011I€H TEOPHH TUTOIIA/IH.
[TonsTHE TIOIIAAK MHOTOYTOJIBHUKA U €€
CBOHCTBA

16

OTHoLIeHUE TIONIaIeH TPEYyTOIbLHUKOB C
00IIMM OCHOBaHHEM HJIU OO0IIel BEICOTOM.
[Tmomaae kBagpaTa, IPAMOYTOJIBHUKA

17

[Inomane napajuiejgorpamma,
TPCYI'OJIbHHUKA, TpallCuun

18

[Tmomaae mapasmienorpamma,
TpeyrojJbHUKa, Tpaneun

19

@opMyIIbl TS TUIOIIAIA TPEYTOJIBHUKA,
napajuiesorpamma. Beraucienue
IUIOINAEH CIIOKHBIX (QUTyp uepes
pa3OueHue Ha 4acTH U JOCTPOEHUE

20

@opMyIbl IS IUIOIIAANA TPEYTOJIBHUKA,
napajuiesorpamma. Beraucienue
TUTOMIAIeH CIIOXKHBIX puryp uepes
pa3OueHue Ha YacTH U JIOCTPOCHUE

21

@opMyIbl IS IUIOIIANA TPEYTOJIBHUKA,
napajuieaorpamma. Beraucienue
TIOMIAJIEH CIOXKHBIX (hUryp uepes
pa30MeHNe Ha YacTU U IOCTPOEHHE

22

Brruucienue iomanaen

23

Brruncnenune niomniaaei

24

Teopema [Tudaropa, e€ 10ka3aTENHCTBO U
npuMmenenue. OOpaTHasi TeopeMa




[Tudaropa

25

Teopema IIudaropa, e€ 10ka3aTeIBCTBO U
npumenenue. O0parHas Teopema
[Tudaropa

26

®opwmyia ['epoHa 1151 BEIYUCIEHUS
Iomaau TpeyroasHuka. [Inomanyu puryp
Ha KJeTyaToi Oymare

27

33,[[3‘-11/1 C IPAKTHYCCKUM COACPIKAHUCM.
Perienue 3aga4 ¢ moMOIIbI0 METOIa
BCIIOMOTaTeIbHON ILIOMIAIN

28

3ajauu ¢ IPaKTUYECKUM COJEPKAHUEM.
Pemenue 3ama4 ¢ MOMOILBIO METOIA
BCIIOMOTaTEIbHOM ILIOIIAIH.
[TpakTrueckas pabora

29

[TponopuronaneHbie oTpe3ku. Teopema
dasieca u TeopeMa O IPONOPIUOHATIBHBIX
otpeskax. [looOHbIe TPEYTOTBbHUKH.

30

OTHOLIEHHE TUIOIAAEH MOT00HBIX
TpEYronbHUKOB. [Tomaau moo0HbIX

duryp

31

Tpu npusHaka no100Ms TPeyroabHUKOB

32

Tpu npuzHaka nogoous TPEyroJbHUKOB

33

Tpu npuzHaka nogo6Ms TpeyroJbHUKOB

34

[TpumeHeHre TpU3HAKOB MOAO0US MpU
pEIIeHNU T€OMETPUIECKUX U
MPAKTUYECKUX 3a7a4

35

[IpumeHeHre npU3HAKOB MOAO0US HpU
pELICHUU T€OMETPUYECKUX U




MPAaKTUYCCKUX 3a1aq

36 [TpakTrueckast pabora

37 CpenHsst TMHUS TPEYroJIbHUKA

38 CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE

19 YeTsIpe 3aMeyaTeabHble TOUKU
TPEyroJIbHUKa

40 IIponoprmoHanbHBIE OTPE3KH B
HPSAMOYTOJIBHOM TPEYTOJIbHUKE

41 [Tpumenenne MeToa oA00Hs B 3aJa9ax
Ha [I0CTPOEHUE

4 [TponopuroHaIbHBIE OTPE3KH, HOCTPOCHUE
4eTBEPTOTO MPOMOPIIMOHAIEHOTO OTPE3Ka

43 3aza4yu ¢ MPaKTUUYECKUM COAEpKAHUEM
OnpeneneHne TPUrOHOMETPUIECKUX

44 GbyHKIHMI OCTpOro yria,
TPUTOHOMETPUUYECKHE COOTHOIIECHUS B
IPSAMOYTOJIBHOM TPEYTOJIbHUKE
OnpeneneHne TPUTOHOMETPUIECKUAX

45 (GYHKIMA OCTPOTO yIiIa,
TPUTOHOMETPHYECKHE COOTHOIICHUS B
IPSMOYTOJIbHOM TPEYTOJIbHUKE

46 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO

47 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO

48 CooTHo1IEeHUsI MEXly CTOPOHAMU B

MPAMOYT'OJIBHBIX TPCYTOJIbHUKAX C yIJIaMU




B 45 u 45 rpagycos, u 30 u 60 rpaaycoB

CooTHOILIEHN MEXy CTOPOHAMH B

49 IIPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yTIaMu
B 45 u 45 rpagycos, u 30 u 60 rpagycoB
CooTHoOIIEHUSsI MEX/ly CTOPOHAMU B

50 IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIIIaMH
B 45 u 45 rpanycos, u 30 u 60 rpagycoB

51 [TpakTuyeckas padora
B3anmHoe pacnionoxeHue npsaMoun u

52 OKpYXHOCTHU. B3anMHOe pacnonioskeHue
JIBYX OKPYXHOCTEN

53 Kacanue okpyxHOCTE#

54 I'panmycHas Mepa qyru OKpy>KHOCTH,
MOJTyOKPY>KHOCTb
Bnucannsie U HeHTpaibHBIE YIJIbI, YTOJ

55 MEXIy KacaTeJIbHOW U XOpJAOU. YTIIbI
MEXJly XOpJIaMH U CEKYLIUMHU
Bnucannsie U LeHTpaIbHBIE YIJIbI, YTOJ

56 MEXJly KacaTeJIbHOM U XOpaoi. YIJIbl
MEXly XOpJaMH U CEKYLIUMHU

57 LlenTpanpHbIe U BOUCAHHBIE YTJIbI, HX
CBOMCTBA

53 LlenTpanpHble U BOUCAHHBIE YTJIbI, HX
CBONCTBA

59 OKpy’KHOCTb, BIICAaHHAs B

MHOTI'OYT'OJIBHHUK

60

Bmicannrie n onmMcaHHBIE




YETBIPEXYTOJIBHUKH, UX PU3HAKU U
CBOMCTBA

Bnucannsie u onucanHbie
61 YEThIPEXYTOJIbHUKH, UX IPU3HAKU U
CBONCTBA

IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
62 OINMCAHHBIX YETBIPEXYTOJILHUKOB IIPU
pELICHNU T€OMETPUYECKUX 3a1a4

[TprMeHeHHne CBOWCTB BIMCAHHBIX U
63 ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU
peLIeHNH T€OMETPHUECKUX 3a]a4

IToBTOpEHNME OCHOBHBIX MOHATUN U
64 METO/IOB KypCOB 7 U 8 KJIaCCOB,
0000111eHrE 3HAHUI

[ToBTOpEHME OCHOBHBIX MOHATUN U
65 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUI

66 Koncrarupyromas KoHTposibHast paboTa 3a
I TpumecTp

67 KoHcraTupyromas KoHTposibHas paboTa 3a
II Tpumectp

68 KoncraTupyromas KOHTposbHas paboTa 3a

III Tpumectp

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne i/m

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

[ToBTOpEeHME Kypca reoMeTpuu 3a 7 u 8
KJ1acc

[ToBTOpEeHME Kypca reoMeTpuu 3a 7 u 8
KJ1acc

Onpenenenue BEKTOpoB. PaBeHCTBO
BekTOpoB. KonnmuHeapHbie BEKTOPBI

PU3NYECKUI U TE€OMETPUYECKUI CMBICIT
BEKTOPOB

CnoxeHue u Pa3HOCTL BEKTOPOB, IIPABUIIO
TPCYTrOJIbHUKA IJIA CIIOKCHHA BCKTOPOB

CnoxeHue u Pa3HOCTL BEKTOPOB, IIPABUIIO
TPCYI'OJIbHHUKA OJIA CJIOKCHUS BEKTOPOB

3akoHbl croxenus. [IpaBuio
napasenorpaMma

YMHOKEHHE BEKTOpa Ha YUCJIO U €0
CBOIICTBa

Pemienue 3aZla4 ¢ IOMOIIIBIO BEKTOPOB

10

HpI/IMCHeHI/Ie BCKTOPOB IJIA
JA0Ka3aTcJIbCTBA TCOPEM

11

I[eKapTOBbI KOOpAUHATBI TOYCK Ha
IIJIOCKOCTHU

12

Pasnoxenune BekTOpa 1o 1ByM




HEKOJUTMHEapHBIM BekTopam. KoopanHaTet
BEKTOpa

Haxoxnenue koopauHat BekTopa. Meton

13 KOOPAMHAT MPU PEUICHUH T€OMETPHUUECKUX
3a1a4

14 Hcnonp30BaHue METOJa KOOPAUHAT B
MPAKTUYECKUX 3a7ja4ax
YpaBHEHHE JIMHUHU, YPABHEHUE IIPSIMOM.

15 YrnoBo# K03(UIMEHT, TAHT€HC YIJia
HAaKJIOHA NPSIMOM

16 [TapannenpHble U NEPIEHIUKYJIIPHBIE
psiMbIe
VYpaBHenue okpyxHoctu. Haxoxnenue

17 KOOPJIMHAT TOYEK NEPECEUCHHUS
OKPY>KHOCTHU U TIPSIMOi
VYpaBHenue okpyxHoctu. Haxoxnenue

18 KOOPJMHAT TOYEK MEPECCUEHUS
OKPYXHOCTH U NPAMOM
Omnpenenenyre TPUroHOMETPUUECKUX

19 ¢bynkuii yrinos ot 0 rpagycoB a0 180
rpaaycoB. KocuHyc 1 CHHYCOpSIMOTO U
TYIOTO yria

20 @opMyIIbl IPUBEAECHUS

21 YrnoBo# K03 UIHEHT, TAHT€HC YTJIa
HAKJIOHA IIPSIMOU

22 TeopeMa KOCUHYCOB

7 O0600meénHas TeopemMa CHHYCOB (C

paznycoM OMHCAHHOMN OKPY>KHOCTH)




Haxoxnaenue njiuH CTOPOH U BCIMYNH

24 YTJIOB TPEYTOJILHUKOB 1
dopmyna miIomaal TpeyrojJbHUKa Yepes
)5 JIBE€ CTOPOHBI M YTOJI MEXAY HUMH. |
dopmya mIomaal YeTbIpEXyTrobHUKA
4yepes3 ero JUaroHajv ¥ yroj MeK1y HUMU
VYron mexay Bekropamu. CkasipHoe
2% IIPOU3BE/IEHNE BEKTOPOB, €T0 CBOWCTBA U |
MIPUMEHEHUE JJI HaX0XKJICHUs JJIMH U
YTJIOB
27 Pemenne 3a1a4u ¢ MOMOIIBI0 BEKTOPOB 1
28 Pemenue 3a1ay ¢ TOMOLIBI0 BEKTOPOB 1
79 IIpuMeHeHnEe BEKTOPOB I PEIIECHUS 3a1a4 |
KHMHEMAaTUKH U MEXaHUKH
30 [TpaBUIIBHBIE MHOTOYTOJIBHUKH, |
BBIUHCJICHUE UX 3JIEMEHTOB
OKpy’KHOCTH, OIIMCAHHAsI OKOJIO
31 [IPaBWIBHOTO MHOT'OYT'OJIbHUKA U 1
BIIMCAHHAs B HETO
32 I1nomans mpaBUIBLHOTO MHOTOYTOJIbHUKA 1
33 [Tmomaae MpaBMIIbLHOTO MHOTOYTOJILHUKA 1
34 [TocTpoeHne npaBUIBHBIX |
MHOTOYT'OJIbHUKOB
35 Yucno m 1 1MHA OKPY)KHOCTH 1
36 JlnnHa nyru OKpy>KHOCTH 1
37 PanuanHasg mepa yria 1
38 [Tnomane kpyra u ero 3JeMEHTOB (CEKTOpa 1




1 CETMEHTA)

Brruncnenue miomanaei guryp,

39 BKJIFOYAIOIIUX JIEMEHTHI KpyTa

40 Brruucnenue miomazeii puryp,
BKJIIOYAIOIIUX JIEMEHTHI KpyTa

41 OO0oO0uIeHre 1 cucTeMaTH3alMs 3HaHUH

42 OtobpakeHue MI0CKOCTH Ha ceds

43 ITousgaTue 0 IBUKEHUH INIOCKOCTH

44 [Ipocreiire NpuMEHEHNs IBUKEHAN B
pelieHuy 3a1a4

45 ITapaienpHbIi IEPEHOC, IOBOPOT

46 IIpocTeimme npUMEeHEHNs apaJUIeIbHOTO
IIEPEHOCa B PELICHUH 3a/1a4

47 IIpocreimme npUMEHEHNs apaJUIEIBbHOTO
IIEpeHOCca B PEIICHNH 3a/1a4

48 CummMmetpust. Ocu ¥ LIEHTPBI CUMMETPUN

49 IIpocreiilye NMpUMEHEHNs IBUKEHUN U
CUMMETpHUI B PEIICHUH 3a7a4

50 IIpocreiilne NpUMEHEHNs IBUKEHUN U
CUMMETPHUI B PELLIEHUH 3a7a4

51 [Ipocreiinive npuMeHEHHs ABUKEHUN 1
CUMMETPHUI B PELLIEHUH 3a7a4
[TonsiTne o mpeoOpa3zoBaHUU TTOTOOUS.

52 CoOTBETCTBEHHBIE AIEMEHTHI MOA00HBIX
¢buryp

53 Teopema o mpou3BeAEHUN OTPE3KOB XOP/I,

TCOpEMa O MPOM3BCACHUHN OTPC3KOB




CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJbHOU

[TonsiTue o npeoOpa3zoBaHUM TOA0OUS.

54
I'omoreTus

55 [Togo6ue Mpon3BOIBHBIX QHUTYP
[TpumeHeHne NoA0OHS MU JOKA3aTEIbCTBE

56 TEOPEM U B PEIICHUN F€OMETPUUECKUX
3aja4
[TpumeneHue nogo0us pU JOKA3aTEIbCTBE

57 TEOPEM U B PEIICHUH TEOMETPUICCKUX
3amaq
[TpumeHeHne OA00HS TTPH JOKA3aTEIbCTBE

58 TEOPEM U B PEIICHUU T€OMETPUUYECKUX
3aa4

59 [TpakTuueckas padora

60 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAHUU

61 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HAHUU

2 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3ALIHS
3HAHUHI

63 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HAHUHI

64 KoncraTupyromast KOHTpoJIbHas paboTa 3a
I pumectp

65 Koncrarupyromas KoHTpoibHast paboTa 3a

II Tpumectp




66

Koncrarupyromas KoHTposibHast paboTa 3a
III TpumecTp

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KITIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM
NpoOBEPAEMOro .
00pa3oBaTeILHON NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTarTa
6 I'eomeTpus
Pacnio3HaBaTh M3y4€HHbIE T€OMETpUYECKUE (UTYpPBI, ONPEAENATh HUX
B3aMMHOE€ PpAaCIOJI0XKEHHEe, H300pakaTb TIeOMETpUYECKHe (UrypHl,
6.1 BBITNIOJHATh YEPTEXKU 10 YCIOBUIO 3anadyd. M3MmepsTh JMHEHHbIE U
YTJIOBBIE BETMYMHBI. Periats 3aauu Ha BHIYHMCIICHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB
Jenatb rpyOyro OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIUYMH MPEIMETOB B
6.2 peasibHOM KHU3HU, pa3MEpOB NPUPOJHBIX O0OBEKTOB. Paznnuath
pasMephl ITUX 0OBEKTOB 110 MOPSAIKY BETUUUHBI
6.3 Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/1a4am
ITonp30BaTbesl MpU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, HCIIOIb30BATh
6.4 MPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELIEHUN
3aja4
65 IIpoBoaMTH  JIOTMYECKHE  pPACCY)KIEHUS  C  HUCIOJIb30BAaHUEM
' TEOMETPUUECKUX TEOPEM
[Tonb30BaTbCs pU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEIMaHbI, NPOBEAEHHONM K TMIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1a4
OnpenensaTh NapauieIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
6.7 oOpa3zyeT ¢ HUMHU cekymasd. OnpenensTs NapajleabHOCTh MPSIMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSHHUM OT TOYEK OJHOM IPSIMOHM 1O TOYEK
JPyTOr NpSAMOi
6.8 Pemate 3a1aun Ha kieT4yaToi Oymare
6.9 [TpoBOAUTH BBIYUCIEHHS W HAXOAWTh YHUCIOBbIE U OyKBEHHbBIE

SHAYCHHA VYIJIOB B TCOMCTPHYCCKHUX 3aAadaxX C HMCIOJb30BAHUCM




CYMMBI YIJIOB TPEYTIOJIBHHKOB M MHOTOYT'OJBHUKOB, CBOMCTB YTJIOB,
00pa30oBaHHBIX IPU [EPECEUYECHUU JIBYX MapAJUICIbHBIX MPSIMBIX

cekymiel. PemaTs nmpakTHYecKre 3a/1aui Ha HaXOXKJIECHUE YTII0B

BrnaneTs IIOHATHUEM reoOMCTPpHUICCKOI O MCCTa TOYCK. VYMmeTn

6.10 omnpeneNniaTh OUCCEKTPUCY yIia M CEepeAMHHBIA MEPIeHAMKYISIp K
OTpE3KY KaK reOMETPUUECKHE MeCTa TOUEeK
@opMyIMpOBaTh OMNPENENICHUsS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JUaMeTpa OKpPYXXHOCTH, TIOJb30BAThCSl HMX CBOWCTBAMH. YMETh
MPUMEHSTH 3TH CBOMCTBA MPH PEIICHUHU 3a/1a4
Bnagers moHATHEM ONMUCAaHHOW OKOJO TPEYroJibHUKAa OKPY>KHOCTH,
yMeThb HaxomuTh €€ 1eHtp. [lomp3oBathest (pakTamMu O TOM, HYTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OAHOM TOUKE, U O
TOM, YTO CEpeIWHHBbIC MEePHNEHANKYISPHl K CTOPOHAM TpPEyTOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUYKE
Bnagerp mnoHATHEM KacaTeabHOW K OKPYXKHOCTH, TOJIb30BaThCS
6.13 TEOpEMO O TEPHEHIUKYJSIPHOCTH KacaTelbHOM MW pajuyca,
MPOBEIEHHOI0 K TOYKE KaCaHUs
6.14 [Tonp30BaTbCs NPOCTEMIIMMU T€OMETPUUYECKUMH HEPABEHCTBaMH,
' MOHUMATh UX MPAKTUYECKUI CMBICI
615 [IpoBOAUTH OCHOBHBIE TI'€OMETPHUECKHE IOCTPOCHHUS] C IOMOIIbIO
' LUPKYJIS U JINHEUKU
8 KNIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NpoBepPSIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 00111ero0 00pa30BaHUA
pe3yJabTara
6 ['eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIE BU[BI YETHIPEXYTOJNBHUKOB, UX AJIEMEHTHI,
' I10JIb30BaThCSl UX CBOMCTBAMU IPU PELIEHUH F€OMETPUUECKUX 3a7a4
6.2 [IpuMeHsATh CBOWMCTBA TOYKH TEPECEUCHUS MEIUAH TPEyTroJIbHUKA
' (LeHTpa Macc) B pEIICHUH 3aa4
6.3 Bnagers mnoHsATHEM cpeiHEW IMHUU TPEYrojJbHUKAa U Tpareium,

IIPUMEHATh HMX CBOWCTBA IIpU PELICHMM T'E€OMETPUYECKMX 3aJ]ad.




[Tonb3oBatbes Teopemoint daneca U TeOpeMOl O MPOMOPIIMOHATBHBIX

OTpPE3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1av

6.4

[IpuMeHsTh TNpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B  PELIEHUH

reOMCTPHUUICCKUX 3a/1av

6.5

[Tonb3oBatbes Teopemoit [Iudaropa mig pemieHrs reoOMeTpHUECKUX 1
npakThuyeckux 3amad. CTpouTh MaTEMaTUYeCKyl0 MOJENIb B
MPAKTUYECKUX 3a/ladaX, CaMOCTOSITENIbHO JeNlaTh YepTEX U HAXOIUTh

COOTBCTCTBYHOIINEC NJINHBI

6.6

Biagers NOHATHAMU CHHYCAa, KOCHHYCa M TaHI€HCa OCTpPOro yIya
MIPSIMOYTOJIBHOTO TPEYroJIbHUKA. 1l0JIb30BaThCA ITHUMHU TMOHATHIMHU

AJId pCHICHUS IMTPAKTUYCCKUX 3a1aY

6.7

Bbruucnate (pa3inyHbIMM CHOCO0aMM) IUIOLIA/b TPEYrOJbHUKA U
IUIOIIAId MHOTOYTOJbHBIX Quryp (Moab3ysich, A€ HEOOX0IUMO,
KaJbKyJIsATOpOM). IIpuMeHSATh MmoydyeHHbIe YMEHHUS B MPAKTUYECKUX

3agadax

6.8

BitageTs NOHATUSAMH BIMCAHHOTO U LIEHTPAJIBHOTO YTJjla, UCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIriax MEXIy XOpAaMH (CEeKyLIMMH) U
yrile MEXIy KacaTelIbHOW M XOPJIOH IPHU PEUICHUU T'€OMETPUYECKUX

3a1a4

6.9

BnaneTre mOHATHEM ONMCAHHOTO LIeThIpéXerJ'IbHI/IKa, IMPUMCHATDH

CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJILHUKA IIPYU PELICHUU 3a/1a4

6.10

[IpuMeHaTh TOJNIydeHHBIE 3HAHMS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJENU ISl 3a7a4 PeajdbHON >KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIUYUCICHUS C TNPUMEHEHHEM Tono0us U

TPUTOHOMETPUH (IIOJIB3YSCh, TJI€ HEOOXO0AUMO, KAIbKYJISITOPOM)

9 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBHIX YIJIOB, HAXOAUTH C UX

IMOMOIIBIO PA3JIMYHLIC SJECMCHTHI IPAMOYTOJBHOI'O TPCYIrOJbHHKA




(«pemieHue  MPSMOYTOJNBHBIX  TPEyroJbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaHLKYJ'IHTOpa) JJIMHBI U YTJIbL JJI HETAOIUYHBIX 3HAYECHHUH

6.2

ITonb3oBaThbes bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM I HAXOXKICHHS COOTHOLICHUH

MCXKAY TPUTOHOMETPUUCCKUMU BEINYHNHAMU

6.3

Hcnonbs3oBaTh TEOpPEMBI CUHYCOB M KOCHHYCOB JUI HAaXOXKJCHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

MIPUMEHSTDH UX MPU PEUIeHUH FeOMETPHUUECKUX 3a7a4

6.4

Bnagers mnouaTusMu npeoOpa3oBaHUS MMOA0OMS, COOTBETCTBEHHBIX
AIIeMEHTOB TOM00HBIX ¢uryp. Iloap3oBaThCs CBONCTBaAMH MOI00OUS
MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH JIUHBI U HAXOJIUTh YTJIBI Y
nogo0HBIX (uryp. [IpuMeHsTh CBOWCTBA MOAOOMS B MPAKTHUECKHUX
3ajayax. YMeThb TPUBOAUTH MpPHUMEpPhl MMOAOOHBIX (Quryp B

OKpY’arolleM MUpE

6.5

[Tonb30oBaThcsi TeOpeMaMH O TPOU3BEACHHUH OTPE3KOB XOpH, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAJApaTe KacaTeJIbHOM

6.6

ITomp30BaTbes  BEKTOpaMH, IIOHUMAaTb WX T'€OMETPUYECKHH W
¢u3nUecKuil CMBIC, MPUMEHATh UX B PEIICHUU T'€OMETPHUECKUX H
¢usnueckux 3anad. [IpuMEHATH CKalIspHOE NPOU3BEJIEHUE BEKTOPOB

JJI1 HAaXOXKACHUA NJIVMH U YTJIOB

6.7

ITons30BaTbCA METOIOM KOOpAWHAT Ha INIOCKOCTH, IMIPUMCHATH Cro B

PCICHUN TCOMETPUUCCKUX U IPAKTUICCKUX 3a1a1

6.8

Brnagete NOHATHSIMH — TPaBUJIBHOTO  MHOTOYTOJIbHMKA,  JUTUHBI
OKPYXHOCTH, JJIMHBI AYT'M OKpPY>KHOCTH U paJWaHHON Mepbl yria,
yMETh BBIUUCIATH IUIOHIAAb Kpyra W ero uactedd. I[lpumeHsTs

MOJIYYCHHBIC YMCHUA B IPAKTHUYCCKUX 3aJadax

6.9

Haxoautb ocu Win LHEHTPbl CUMMETPUU QUTYP, TPUMEHSITH ABUKCHUS

IIJIIOCKOCTHU B HpOCTGﬁIHHX clryvasax

6.10

HpI/IMeHﬂTB IMMOJIYUYCHHBIC 3HaHUA Ha TIPAaKTUKEC —  CTPOUTH
MATEMAaTH4YCCKUEC MOACIM JIdA 3aJad peanLHoﬁ JKU3HU W IPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYUCIICHHUA C INPHUMCHCHUEM HOI[O6I/I$I n

TPUTOHOMETpHUYECKUX  (GYHKIUN (MOJb3YysiCh, TIe HEOOXOAMMO,




KaJIbKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
HavansHnble noHsTHs reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yroi. Buuabl
6.1 yriaoB. BeprukanbHble M cMexHble yrubl. buccekrpuca yrma. Jlomanas,
MHOTOYrojbHUK. [lapamienbHOCTh U EpIEeHANKYIISIPHOCTD NPSIMbIX
62 Cummerpuunbsie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPHH.
' [Tpumepsl cHMMETPHUH B OKPYXKAIOLIEM MUPE
63 OcCHOBHBIE TIOCTPOCHMSI C IOMOIIBIO LUPKYJIS WU JMHEHKU. TpeyronbHUK.
. BricoTa, Mmenana, OuccekTpuca, uX CBOMCTBa
64 PaBHOOEIpeHHBII ¥ PAaBHOCTOPOHHHMH  TpPEyroidbHHKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CpoiicTBa W TpHU3HAKUM paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NMPU3HAKU MapayieNbHbIX NpsAMbIX. CyMMa yrioB TpeyroJibHUKA.
' BHemnue yriel TpeyrojipHUKa
IIpsimoyronbHbIl  TpeyroiabHUK. (CBOMCTBO MeEIUaHbl MPSAMOYTOJIBHOTO
6.7 TpPEyrojbHUKa, MpPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpAMOYTOJIBHBIN TPEYrONBbHUK C YIVIOM B
30°
HepaBeHcTBa B reomMeTpuM: HEPABEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopemMa o OonblieM yriie u OOJbIIed CTOpPOHE
TpeyrojabHuKa. [lepreHauKysp U HaKJIOHHAs
6.9 I'eomerpuyeckoe Mecto ToOYeK. buccekrpuca yriia u  CEepeIMHHBIN
' MEPHEHANKYIISIP K OTPE3KY KaK FE€OMETPUUYECKHE MECTa TOUYEK
OKpy>XHOCTh M KpYyr, XopJa W JAuaMeTp, HuX CBoMcTBa. BzaumHoe
6.10 pacrojoXEeHUE OKpPY)KHOCTM M npsMoil. KacatenpHas u cekymas K
OKPYXHOCTHU
6.11 OKpyXHOCTb, BIHCAHHAs B yroj. BrmucaHHas M ONMCaHHAas OKPYKHOCTH




TpeyrojJbHUKa

8 KVIACC
Kon ITpoBepsieMblii 3JIeMEHT COAECPKAHUS

6 I'eomeTpus

6.1 YersipéxyronsHuku. [lapamnenorpamm, ero npu3sHaku U CBOWCTBA

6.2 [TpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

63 Tpaneuus, paBHOOOKast Tpamnerwys, e€ CBoicTBa U Npu3Haku. [IpsiMoyroapHas
' Tpaneuus

64 Meron yasoenust meauansl. LleHTpanbHas cummerpus. Teopema daneca u
' TEeopeMa O MPOMOPLUOHATIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyroiabHUKa

6.6 [Tonobue TpeyronbHUKOB, KodpduiueHt nonodbus. Ilpusnaku mnompodust
' TpeyroyibHUKOB. [IpruMeHeHne nojo0ust MpH peleHNH NPaKTHYECKUX 3a/1ad

6.7 @opmynel A7 IUIOINAAM TPEYrojbHMKA, Mapajuieiorpamma, pomba u
' Tpaneuuu

6.8 CpoiictBa muomaneil reomerpuueckux ¢uryp. OTHOIIEHHE IUIOLAAeH
' no100HBIX (hUryp

6.9 Brruncnenue miomaneil TpeyroabHUKOB U MHOTOYI'OJIbHUKOB Ha KJIETYAaTOMN
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu penieHun
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT'€HC OCTPOrO yrja HIpSAMOYTOJIbHOTO TpPEyIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  |pUTOHOMETPUYECKHE
¢bynkumm yrios B 30°, 45° u 60°

6.12 BrincaHHble M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXIY KacaTeJIbHOM M XOpPIOM.
. VYTIbl MEXIY XOp/IaMU U CEKYILIUMU

6.13 BrnincanHble 1 onMcaHHbIE YETHIPEXYTONbHUKI

6.14 B3anmHoe pacrnonoxkeHue IBYX OKpyxkHocTed. KacaHwe OKpyXKHOCTEH.

OO011me kacaTelbHbIE K IBYM OKPYXHOCTSIM




9 KUIACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUS
6 I'eomertpus
. Cunyc, kocunyc, TanreHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
Pemenne tpeyroinbHUKOB. TeopemMa KOCHHYCOB M TeopeMa CHUHYCOB. PelieHue
6.2 MPAKTUYECKUX 3a/1ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOpPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nonobus. [lomodrue cOOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 MpouU3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop,  mmmMHa  (MOXynb)  BEKTOpa,  COHAIIPABICHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO HANpaBICHHBIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMi HaJ BEKTOpaMu. Pa3noxeHune BeKTopa mno JIByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB, NPUMEHEHHUE IS
' HAXO0X/I€HUS JUIMH U YTJIOB
JlexapToBbl KOOPJIMHATHI HA IUIOCKOCTH. YPAaBHEHHS IPSIMON U OKPYXKHOCTH B
6.7 KOOpAMHATAX, EPECEUCHUE OKPYKHOCTEN U MPsIMBIX. MeTox KOOpAUHAT U €TI0
IIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpy>xHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYMCICHUE JJIMH AyT
' OKpY>KHOCTEN
6.10 IInomans kpyra, ceKTopa, CErMEeHTa
611 JIBIKEHHsI TUIOCKOCTHM M BHYTPEHHHE CHMMETpuUu Guryp (3eMeHTapHbIe
' npencrasienust). [lapamnensubiii nepenoc. [ToBopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, ITOJMHOXXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEepUPOBATh IMOHATHIMMU:
rpad, cBs3HBIA rpad, AepeBO, LHKI, NPUMEHITh UX MPU PELICHUU
3a/1a4; YMEHHE UCIIOJIb30BATh IpauyecKoe MpeICTaBICHNEe MHOKECTB
JUIS OTIMCAHMsI peasibHBIX MPOLECCOB U SIBJICHUH, IPU pPELICHUH 3ajad

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHne onepupoBarh MOHATUSAMHU: ONpPENEICHUE, aKCUOMa, Teopema,
JIOKa3aTeNbCTBO; YMEHHE paclO3HABaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUSA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATHUAMH: HATYpPajJbHOE YHUCIO, MPOCTOE M
COCTaBHOE YHUCJO, JETUMOCTh HATypaJIbHBIX 4YHUCEN, MPU3HAKU
JIETUMOCTH, IIeJIO€ YHCJIO, MOAYJb YHCia, OOBIKHOBEHHAs ApOObh M
JIecsTHYHAs IpoOb, CTAHJAPTHBIN BUJ 4YKCIa, PAlMOHAIBHOE YHUCIIO,
UpPPALMOHATIBHOE 4YHCIIO, apU(pMETHUYECKU KBaJpaTHBIH KOpPEHb;
YMEHHUE  BBIMOJHATH JIEMUCTBUSI € 4YHWCJIaMH, CpaBHUBaTbh U
YHOOPSIOYMBATh 4YHUCJIA, NPEACTABIATh YKCIa HAa KOOPJAWHATHOMN
MpSIMOM, OKPYTJIATH YHCIIA, YMEHHE JellaTh NPUKUIKY U OILECHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBarh MOHATUSAMM: CTENEHb C LENBIM IOKa3aTEIEM,
apudMeTUYECKH KBaJApPaTHBI KOPEHb, MHOTOWIEH, ajreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTeneHu
OoNbIlIe CIUHUIBI, YMCHHE BBITIOTHATH pacuérel 1Mo (opmyrnam,
npeoOpa3oBaHus LEIbIX, APOOHO-PAIIMOHATBHBIX BBIPAXKEHUN U
BBIPAXKEHHUI C KOPHSAMH, PA3JIOKEHHE MHOTOUYIEHA HA MHOXUTEIIH, B
TOM 4HCIIE C UCHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJpaToB U

KBaJApaTra CYMMbI U Pa3HOCTU




YMeHue oneprupoBarh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OOHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; yMEHUE pellaTh JIMHEHHbIE U KBaJpaTHbIE YpPaBHEHUS,
JIpOOHO-pallMOHATIFHBIC YPABHEHHSI C OJHOW IEPEMEHHOMN, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHMI, JUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JApPOOHO-pallMOHANIbHBIE HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 334a4 U3 APYTHX IPEIMETOB
U TPaKTHYECKUX 3a7ayd; YyMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0O M KOOPAMHATHYIO IJIOCKOCTh JUIsl M300pakKeHUs peLIeHHH

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GYHKINHU, HYIU
byHKIHY, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HaWOONbIIee ¥ HAUMEHbIIEE 3HAYCHUS
byHKINY; yMEHHUE OTIEpPUPOBATH TIOHSATHSIMH: npsMast
MPONOPIUOHANLHOCTD, JIMHEWHAs (DYHKUUS, KBaapaTuyHas (QyHKIIHS,
oOpaTHasi TPOMOPLUOHATBHOCTh, Mapaboia, rumepoosa; yMeHue
cTpouth rpaduku GyHKIHMA, UCTIOIB30BaTh TpadrKH I ONPEICTICHUS
CBOICTB IIPOLIECCOB M 3aBUCUMOCTEH, [UIsl pELICHUs 3a7ad U3 APYTUX
y4eOHBIX TIPEAMETOB W pEAJbHOW JKU3HHM;, YMEHHE BBIpaXaTh

Q)OpMYJ'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUUMHAMHA

YMeHue OIIEpUPOBATH MOHATUAMU: [I0CJIEI0OBATEIbLHOCTD,
apupmMeTHueckass M TeOMeTpUYecKas  IPOTPECcCCHH;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIIEAOBATENBLHOCTEH, (OPMYNBI CyMMbI U
o0I1ero 4ieHa MpH peIleHHH 3a/1ad, B TOM YHCJe 3a1ad U3 IPYTUxX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pelath 337aud pa3HbIX THUIOB (B TOM YHMCJE€ Ha MPOLEHTHI,
IO W 4YacTH, JBWXKEHHE, padoTy, IEHy TOBapOB M CTOMMOCTh
MOKYIIOK U YCITyT, HAJIOTH, 33J1a4¥ U3 00JIaCTH yIPABJICHUS JIMYHBIMU U
ceMeiiHpIMU  (UHAHCaMH); yYMEHHE  COCTAaBJIATH  BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA U CHUCTEMbl TI0 YCJIOBHIO 3aJlayw,
HCCJIEIOBATh MOJyUYEHHOE pelIeHHe U OIEHUBATh MPaBAONOI00HOCTD

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (GHUTypa, TOUKA, OTPE30K, MpsiMasd,

Jy4, JJOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIIN




U PaBHOCTOPOHHHMH TPEYrOJIbHUKH, MPSIMOYTOJbHBIA TPEyTOJIbHUK,
MenuaHa, OMCCEKTpUCca M BBICOTAa TPEYTOJNIbHUKA, YETHIPEXYTOJIbHUK,
napajiesnorpaMM, pomO, MpsSMOYIOJbHMK, KBajapar, Tpamerus;
OKpPYHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
burypamu; ymMeHue peuiarth 3aJayd, B TOM YHCIIE€ U3 [OBCEAHEBHOMN
KHU3HU, Ha HAXOXKJCHUE I€OMETPUYECKHUX BEIMYMH C MPUMEHEHHEM

U3yUYEHHBIX CBOWCTB GUTYyp U (HakToB

10

YMeHne omnepupoBaTh TMOHITHSIMHU: PaBEHCTBO (Uryp, paBEHCTBO
TPEYTOJILHUKOB; TMapajluIeIbHOCTh M TMEPIEHAUKYISIPHOCTh TMPSIMBIX,
yrojl MexXAy IpsAMBIMHM, IEPHCHIUKYJISAP, HAKIOHHAS, IPOEKIU,
nogooue Guryp, mogo0HbBIE TPEYTOJbHUKH, CAHMMETPHS OTHOCUTEIHHO
TOYKH W TPSAMOH; YMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, napamienbHOCTh U MEPHEHAUKYIISIPHOCTh MPSMBIX B

OKpY’KarolleM MUpe

11

YMeHue onepupoBaTh INOHATUAMM: JUIMHA, PAcCTOSHUE, YIoJ
(BeMIMYMHA yTJa, CHHYC U KOCHUHYC YIJIa TPEyroJbHMKA), IUIOIIAJIb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKaroIeM
MHUpE; YMEHHE NpPUMEHATH (OpMYJIBl TNEpUMETpa U  IUIOUIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU M IUIOLIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeNEeNuNela; YMEHHE INPUMEHATh INPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJVIOB TPEYTrOJIbHHKA,
teopemy Iludaropa, TpuUroHoMeTpuYeCKHE COOTHOLIEHHS IS

BBIYMCIICHUS IIIUH, PACCTOSHUM, IIJI0IIAAeH

12

Ymenne wu3z0o0paxkaTh IUTOCKHE (UTYpBl W HX KOMOWHAIWH,
NPOCTPAaHCTBEHHbIE (GUIYphl OT PYKH, C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY WM

CHUMBOJIBHOMY OITMCAHUIO

13

VYmenue OIICPUPOBATDH IIOHATUAMMU: IpsAMOYTOJIbHAsA CHUCTCMa
KOOpAUHAT, KOOPAWHATBL TOYKH, BCKTOD, cymMmMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOU3BEACHUC BEKTOPOB,
YMCHHUC HUCHOJIB30BATb BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PCIICHHA 3aJa4, B TOM YHCIIC H3 JPYTHUX y‘~I€6HI)IX

npecaMETOB U peaﬂLHOﬁ KHN3HU

14

YMeHue OIICpHUPOBATL TIOHATUAMU: CTOJIOMKOBBIE U KpYTOBBIC

JuarpamMmbl,  TaOIuIbl, cpeaHee  apu(METHYECKOe,  MEJHaHa,




HauOoblllee M HAaUMEHbIIee 3HAUEHHUs, pa3Max YHUCIOBOro Habopa;
YMEHUE  W3BJEKaTh, HHTEPIPETUPOBATH M  MPEOOPa3OBBIBATH
uHbOpMalMIO, MPEACTAaBIEHHYI0 B Ta0NMIax W Ha JAMarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
ABJICHUN; yMEHHME pacro3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpY’KarolleM MUpe

15

YMeHue omepupoBaTh IMOHATUAMHU: CIIy4alHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApPHBIA HCXO.)
CJIy4alfHOTO OIbITA, CiIy4ailHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHH B ONBITaxX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMH; YMEHHME pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOIO repedopa M C HCIOJIb30BaHHEM
IIpaBUja YMHOXXEHHS; YMEHHME OLICHUBATh BEPOSTHOCTH DPEAIBHBIX
COOBITUI M SIBIIEHUH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpY)XKaloIleM MHPE U B IKHU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpaTh NOAXOASAIIMNM H3YYEHHBIM METOH AJIs pPELICHUS
3a[a4M, IPUBOAUTH IPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATDH IIPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B
HUCKYCCTBE, OIMCHIBATh OTHENIbHBIE BBIJAIOIIAECS  PE3YJIbTATHI,
IIOJIyYE€HHBIE B XOJE Pa3BUTUS MAaTEMATHKH KaK HAyKH, NPUBOAUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

¥ BCEMHUPHOI HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKXKAHUSA, IPOBEPAEMbIX HA
OI'2 1O MATEMATUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Yucna ¥ BEIYUCICHUS

1.1 Hatypanbnbie u nensie uncna. [Ipu3Haku qeTMMOCTH HEbIX YHCET

1 OOBIKHOBEHHBIE W JICCATHYHBIE JpOoOU, TIPOIEHTHI, OCECKOHEYHBIC
. NepUOANYECKHUEe IPOooH

3 Panmonaneupie uncia. ApudMeTudeckue omepanud C panuoOHAIbHBIMU
' YHCIIaMU

14 JeiicTButenpHble ynciaa. ApupMeTHUECKUE ONepaluu ¢ JeHCTBUTEIbHBIMU
. qrCIaMu

s [TpuOmkE€HHBIE BBIYHCICHUS, MpaBUiIa OKPYTJICHHS, MPUKUAKA W OIICHKA
' pe3yJibTaTa BBIYMCIECHUN

2 AnreOpanyeckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpaXeHUS (BBIPAXKEHHSI C TIEPEMEHHBIMH )

55 Crenenp ¢ 1enbiM nokazareneM. CTeneHb ¢ palMOHAIbHBIM TIOKA3aTeeM.
' CBoiicTBa cTENEHN

2.3 MHoOro4jieHsl

24 Anrebpanueckas 1poob

55 ApudpmeTnueckuii  KOpeHb  HaTypajgbHOW  cremeHu.  JleiictBus ¢
. apuGMeTHIECKUMHU KOPHSIMH HATypaTbHON CTCTICHA

3 YpaBHEeHHS 1 HEPaBEHCTBA

31 [lenple U npoOHO-panMOHANBHBIE ypaBHEeHHsA. CHUCTEMBI M COBOKYITHOCTHU
' YpaBHEHUH

35 Llenble 1 apoOHO-paIoHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPABEHCTB

33 Pelienue TekcTOBBIX 3a1a4

4 YucnoBble OCIE10BATEIbHOCTH

4.1 [TocnenoBaTeabHOCTH, CIOCOOBI 3a/1aHUs TTOCTEA0BATEIHHOCTEN




Apudmernueckass U TeomeTpudeckas nporpeccur. Dopmyiia CIOXKHBIX

4.2
MIPOLICHTOB

5 OyHKIMHT
@yHkuus, crnocodbl 3anaHus ¢QyHkuuu. Ipadux ¢ynkuuu. OOnactb
ompezeNeHuss M MHOXeCTBO 3HaueHui ¢yHkumu. Hymu dyskuumn.

5.1. [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (DYHKIIHU.
Makcumymbl W MUHUMyMBl (yHKIM. HawubGonbiiee u HauMeHblee
3HaueHHe PYHKIMU HA IPOMEXKYTKE

6 KoopanHatel Ha IpsIMON U IIJIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlexapTOBbI KOOPAMHATEI HA TUNIOCKOCTH

7 I'eomertpus

7.1 I'eomerpuueckue Gurypsl U UX CBOMCTBa

7.2 TpeyronbHUK

7.3 MHoroyrojasHuKu

7.4 OKpY>KHOCTb U KpyT

7.5 HN3mepeHne reoMeTpUIeCKUX BETMINH

7.6 BekTopbl Ha TJIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOoCTh

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'pador




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Maremartuka. ['eomeTpusi: 7 - 9-e kimacchl: 6a30BbIi YPOBEHB: YUeOHUK; 14-¢
u3nanue, nepepadborannoe, 7-9 kinacc/ Atanacss JI.C., byty3os B.®.,
Kanomues C.b. u ap., AkinonepHoe o0iiectBo «M3aaTenbcTBO

«IIpocseuieHue»

METOAUYECKHE MATEPUAJIbBI AJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

Caiit ®UIIN https:/fipi.ru/
[Tnatrpopma 01 Maremaruka https://01math.com/
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