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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust moaoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HauvanbHble noHsaTHs reoMeTpun. Touka, npsimasi, OTPE30K, Jiyd. Yrou. Busaesl
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAIOIIEM MHPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOIBHBIN TPEYTrONbHUK C yIJIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yriaa W CEpeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenust meauansl. LleHTtpanbHas cumMmerpusi. Teopema Paneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [I[pumMeHeHune mogo0us Mpu peleHu MPAKTUIECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeh
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema IlIudaropa. I[Ipumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble M LEHTpaldbHBIE YTIIbI, YTOJ MEXAY KacaTeJIbHOW M XOpJOoil.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcnHoBHOE
TPUTOHOMETPHUUECKOE TOXK1ECTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C HCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACATEIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAlpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HaJa BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATaX, MEPECCUCHHE OKPYXKHOCTEH M mpsMbIX. MeToa KOOpAUHAT U €ro
IpUMEHEHUE.

[IpaBuwiibHBIE MHOTOYTrOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (Guryp (3jeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUMN, TPOLIEAYp TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHWHM NPAKTHUUYECKUX 3a1a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYTHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlayd, PEUICHUM, PacCYXIEHUM, YMEHHUIO BUJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak cQepbl 4YelIoBeYeCKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopMHpPOBaAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryaspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Cpeabl, IJIAaHUPOBAHUS TOCTYNKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble ornueckue AecTBUS:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKayu, OCHOBaHUSA JJii OOOOIICHWS U CpPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMsT B (akTax, JaHHBIX, HAOJMIOJEHUSX M YTBEPKIACHMSIX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), TPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pElLIeHUs, BBIOUpATh HauboJiee MOAXOMAUIMN C ydé€rom
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JlaHHOe, (GOpMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIA PE3YJIbTAaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApPYKMBATh Pa3lMYUMe U CXOJACTBO MO3MLMN, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MNPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOLIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTHYeCKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIeliH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacro3naBaTh W3y4deHHBIE TEOMETPHUYECKHE (HUTYpBI, OMNPEAeNIATh WX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh TreoMeTpuueckue (Urypbl, BBITTOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIE BEIIMYUHBL.
PemaTe 3a1a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TIPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEIWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUNA T€OMETPUYECKHUX 3a/1a4.

OnpenensaTh napauieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYHMCICHUS U HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJa4yaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX MApAJUICIbHBIX MPAMBIX CeKylled. Pemares mnpakThydeckue
3a71a4i Ha HAXO0XKJIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETPa
OKPY>KHOCTH, TTOJIb30BAThCSA UX CBOWCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA IIPHU
pEIICHUN 3a/a4.

Brnagere moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TIEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OTHOM TOYKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATh
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PELIEHUH T'€OMETPUYECKUX 3a4au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

BiageTs noHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA W TPAIlClUH, IIPUMEHATH
UX CBOWCTBA IIpU PELICHWH T€OMETPUYECKUX 3anad. Ilosb3oBaTbes Teopemon
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTUYECKYyI0 MOJENb B MPAKTHYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brnagete DOHATHMSAMM CcHUHYyca, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHIAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTts NOHATHSAMM BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHATh MONy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOydYarOnIuiicss MONYYHUT CJICTYIOITHE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIBI 1711 HETAOIMYHBIX 3HAYEHU.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS Pa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), MPUMEHITh WX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  mpeoOpa3oBaHMS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MTOAOOHS MMPOU3BOIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI W HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTHUUECKUX 3ajadyax. YMETb INPUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpamMH, MOHUMAaTh MX T€OMETPUUYECKUA U (DU3MUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
pEIIEHNU TEOMETPUYECKUX U TPAKTUUECKUX 3aau.

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaMaHHOW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh morydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUHM (PUTYp, TPUMEHATH ABUKEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HaumenoBanun KosnyecTBo yacon JIeKTPOHHBbIE
(]
e pa3ieJioB U (undposbie)
n/ Becer  Konrpoabn IIpakrnyeck
TeM oOpa3oBaTejibHbIE
n 0 ble paboThI ue padboTsbl
NPOrpaMmblI pecypcsl
[Ipocreiimue
reOMEeTPHYECK

ue purypsl u

M https://m.edso0.ru/SCDUTTD
HUX CBOMCTBA. 14

XL

Hsmepenue
reOMETPUYECK
HUX BCIIMYHUH

https://m.edsoo.ru/LUWH113

TpeyronbHUKU 22 1

V3
[TapannensHbie
MpsIMbIE, https://m.edso00.ru/C3QIURD
14 1
CyMMa yIjioB V5
TpeyrojbHUKa
OxpyKHOCTb 1
KpYT. https://m.eds00.ru/ZCZQS49
4 14 1
I'eomerpuyeck CuU
ue MOCTPOEHUs
IToBTOpEHME,
https://m.edso0.ru/RJI3LV3V
00o01ieHne 4 0 »
3HAHUU B
OBIIEE
KOJIMYECTBO
YACOB 10 08 3 0

I[TPOTPAMME



https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/SCDUTTDXL
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/RJJ3LV3V2

8 KVIACC

Ne
n/
n

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

YeThIpEXyroyibHU
KH

KoaunuyecTBO 4acoB

Bcer
0

12

KonTpoabu
ble padoThbI

IIpakTuyeck
ue padoThbl

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/ZLR3S40
6D

Teopema Paneca
U TEOpeMa o
IPONOPLIMOHAIIBH
BIX OTpe3Kax,
ox00HBIE
TPEYTOJIbHUKU

15

https://m.edsoo.ru/F805209
Y8

[Tnomane.
Haxoxxnenue
mIoaaei
TPEYroJIbHUKOB U
MHOT'OYTOJIbHBIX
¢uryp. [Tnomam
oTI00HBIX pUTyp
Teopema
[Tudaropa u
Hayana
TPUTOHOMETPHUU

Vriabl B
OKPY>KHOCTH.
Bnucanubie u
OIMMCAHHbBIE
YETBIPEXYTOJIbHU
kn. KacarenpHble
K OKPY’KHOCTH.
Kacanme
OKPY>KHOCTEHN

14

10

13

https://m.eds00.ru/QLJ1QD0
EP

https://m.edsoo.ru/4AZHRPY
M8W

https://m.edsoo.ru/J2JOK38
GT

[ToBTOpEHUE,
00o001IeHne
3HAHUU

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68

https://m.edsoo.ru/LX0AV0
G6P



https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/ZLR3S4O6D
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/LX0AV0G6P
https://m.edsoo.ru/LX0AV0G6P

9 KVIACC

N HaumenoBanu KoanuecTBo yacos DJIeKTPOHHbIE
" e pa3ueioB (undpoBbie)
n/ Becer  Kourpoabn IpakTHYeck
TeM oOpa3oBaTejibHbIE
I 0 ble padoThI ue padboThbl
MPOrpamMmbl pecypcbl
Tpuronomerpu
. Teopembl
KOCHUHYCOB U https://m.edso0.ru/5172BY40
1 16 2
CHHYCOB. Vv
Pemenne
TPEYTOJIbHUKOB
IIpeobpazoBanu
€ IoIo0usl.
https://m.eds00.ru/T58CWS
2 Merpudeckue 10 1
WSF
COOTHOIIICHUS B
OKPY>KHOCTH
3 Bexrops! 12 1 https://m.edsoo.ru/X4JFWOR
CL
JexapToBbl
https://m.edsoo0.ru/ISQMG5A
4 KOOPJIMHATHI Ha 9 1 -
IJIOCKOCTH T
[IpaBunbHBIE
MHOTOYTOJIbHUK
u. Jlnuna
OKPY>KHOCTH U https://m.edsoo.ru/BMBZSA
5 8 0
IJIOIIAIb EUS
Kpyra.
Brrunciaenue
Iomanaeu
5 JIBUKeHUA 5 1 https://m.edso0.ru/8HUMOCS
IIOCKOCTH Cl
[ToBTOpEHME,
00001IeHHE, https://m.edsoo.ru/VYL6CQ
7 7 0
CHUCTEeMaTH3aIu R8P
sl BHAaHUH
OBIIEE
KOJIMYECTBO
YACOB IIO 68 6 0

[TPOI'PAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P
https://m.edsoo.ru/VYL6CQR8P

IHHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
Ne Koau4gecTBO yacoB
Tema ypoka
n/n Bcero
1 [Ipocreiimue reoMeTpuIeCcKre 0OHEKThI 1
2 MHOroyrojabHuK, JJoMmaHast 1
3 CMeXHbIE U BEPTUKAJIbHBIE YTIJIbI 1
4 CMeXHBIC U BEPTUKAIBHBIC YTJIbI 1
S) CMeXHBIE U BEPTUKAJIBHBIE YTIJIbI 1
6 CMeXHBIC U BEPTUKAIBHBIC YTJIbI 1
7 CMexXHbIE U BEPTUKAJIbHBIE YIJIbI 1
8 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
9 W3mepenne MTMHEHHBIX U YTIOBBIX BEJIMYHMH, BEIYUCICHHAE 1
OTPE3KOB H yIJIOB
10 W3mepeHue TMHENHBIX U YIJIOBBIX BEJIMUUH, BHIYUCICHUE 1
OTPE3KOB H yIJIOB
1 M3mepeHue TMHEWHBIX U YIJIOBBIX BEJIMUUH, BHIYUCIEHUE 1
OTPE3KOB U YIJIOB
12 W3mepenne MTMHEHHBIX U YTIOBBIX BEJIMYHMH, BEIYUCICHHAE 1
OTPE3KOB H YIJIOB
13 [Tepumerp u miomags GUryp, COCTaBIEHHBIX U3 1
OpSMOYTOJIbHUKOB
14 [Tepumerp u miaomags GUryp, COCTaBICHHBIX U3 1
IpSMOYTOJIbHUKOB
15 [TonsTHE O paBHBIX TPEYTOIBHUKAX U IEPBUYHBIE 1
NPEeJICTaBICHUS O PaBHBIX (hUTypax
16 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
17 Tpu npru3Haka paBeHCTBA TPEYTOJIBHUKOB 1
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
19 Tpu npru3Haka paBeHCTBA TPEYTOJIbHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
22 [Tpu3Haku paBeHCTBA MPSIMOYTOIBHBIX TPEYTOIHLHIUKOB 1
23 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB 1
24 CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA, 1
NPOBENEHHON K TUTIOTEHY3E
95 CBOIICTBO MeIMaHbI MPSMOYTOIBLHOTO TPEYroJIbHHKA, 1
IIPOBEIEHHON K TUIIOTEHY3€




26 PaBHOOeApeHHBIE U PABHOCTOPOHHUE TPEYTOIbHUKH 1
27 [Ipu3Haku u CBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA 1
28 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA 1
29 [Ipu3Haku u CBOMCTBA PaBHOOEIPEHHOTO TPEYTOJbHUKA 1
30 HepaBencTBa B reomeTpun 1
31 HepaBeHcTBa B reomeTpuu 1
32 HepaBencTBa B reomeTpun 1
33 HepaBencTBa B reomeTpun 1
34 [IpssMOYTOJIBHBIN TPEYTOJIBHUK C yriioM B 30° 1
35 [IpsiMmoyrosbHBIN TPEYTrobHUK € yriaoM B 30° 1
36 KoHnTtpoinbhas padora o teme "TpeyronbHukn" 1
37 [TapamienbHble IpsIMBIE, UX CBOMCTBA 1
38 [TsaTeiii moctynar EBknuaa 1
Haxpecr nexariye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI,
39 00pa3oBaHHBIC TPH MTEPECEUCHUH MTAPATUICTBHBIX MPSIMBIX 1
S 4%11(971
Haxkpecr nexarye, COOTBETCTBEHHBIE H OJTHOCTOPOHHUE YTJIHI,
40 00pa3oBaHHbIE IIPU [IEPECEUEHHUH MTapAJIIENIbHBIX MIPSIMBIX 1
S 4%11(971
Haxkpect nexaiue, COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YTJIbI,
41 00pa30BaHHbIE NPH NEPECEUECHUH NMapaUIeIbHBIX TPIMBIX 1
cexyuien
Haxpecrt nexxarue, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTIIbI,
42 00pa30BaHHbIE NPH NEPECEUECHUH NMapaUIeIbHBIX TPIMBIX 1
S 4%11(971
Haxkpecr nexariye, COOTBETCTBEHHBIE H OJTHOCTOPOHHHUE YTJIHI,
43 o0pa3oBaHHbIE IPU [IEPECEUEHHUH MTapAIITIEIIbHBIX MPSIMBIX 1
S 4%11(971
44 [Tpu3HaK MmapayuIeTbHOCTH NPSIMBIX Ye€pe3 PaBEHCTBO 1
paccTOSIHUN OT TOYEK OJHOM MPSIMOI 10 BTOPOM TIPSIMOi
45 [Ipu3Hak nmapamuienbHOCTH NPSAMBIX Y€pe3 PaBEHCTBO 1
pacCTOSHUM OT TOYEK OJHOM MPSMOI 10 BTOpO MpsiMoi
46 CymMa yTIIoB TpEyroJIbHHUKA 1
47 CymMa yriioB TpeyroJbHHUKa 1
48 Bremnue yrisl TpeyrojibHHUKa 1
49 Bremnue yrisl TpeyrojibHHUKa 1
50 KonTtponbHas padora no Teme "[lapauienbHble mpsiMble, CyMMa 1
YTJIOB TPEYrojbHUKA"
51 OKpyXHOCTbB, XOPJIbI 1 TUAMETP, UX CBOMCTBA 1




52 KacarenbHast Kk OKpy>KHOCTH 1
53 OKpYyXHOCTbh, BIUCaHHAsI B YTOJI 1
94 OKpy’KHOCTb, BIIUCAHHAs B yToOJl 1
55 [Tonsitue o 'MT, npuMeHeHue B 3a/1a4ax 1
56 ITonsarue o I'MT, npumenenue B 3a1agax 1
57 buccektpuca u cepeIlMHHBIN EPHIEHIUKYISP KaKk 1
TEOMETPHUECKUE MECTA TOUEK
58 OKpy>KHOCTb, OTIMCAHHAs OKOJIO TPEYTOJIbHUKA 1
59 OKpy’KHOCTb, OIIMCAHHASL OKOJIO TPEYIOJIbHUKA 1
60 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbLHUK 1
61 OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIbBHUK 1
62 [Ipocreiimume 3a1aun Ha TOCTPOSHUE 1
63 [Ipocreiinue 3a1a4u Ha MOCTPOCHHE 1
64 [TpomexyTouHas aTTecTanus/ YCTHBIN IK3aMeH 1
65 [ToBTOpenue: « Buabt yriaos» 1
66 [ToBTOpenue.: « TpeyroabHUK» 1
67 [ToBTOpenue: « CBoiicTBa paBHOOSIPESHHOTO U 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKOBY

68 [ToBTopenue : « [lapamienpHbie IPSIMBIEY. 1
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8 KJIACC
Ne
w/n Tema ypoka

KoanuecTBO 4acoB

Bcero

HOBTOpeHI/IGI «Buapl YTIJIOB». HapannenorpaMM, €T0 IMPU3HAKN

1 . 1
U CBOMCTBa

5 IToBTOpenue.: «Tpeyronsauk». [lapamienorpamm, ero 1
IIPU3HAKU U CBOWCTBA
[ToBTOpenue: « CroicTBa paBHOOEIPEHHOTO U

3 MPSIMOYTOJIBHOTO TpeyroibHUKOB» [lapamnenorpamm, ero 1
IIPU3HAKU U CBOWCTBA.
[ToBropenue: «IlapamnenbHble npsMbie». HacTHBIE Cilydan

4 napajuiesorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJpar), UX 1
MIPU3HAKU U CBOMCTBA

5 BxoaHast koHTpospHast pabora. 1

6 YacTHbIe c1ydan napauiesorpaMMoB (TIPSIMOYTOJIBHHK, POMO, 1

KBaJpaT), UX MPU3HAKU U CBOICTBA




Tpaneuus

PaBHOOOKas 1 IpsIMOYTOJIbHAS TPATICLIUH

PaBHOOOKAs ¥ IPSMOYTOJIbHASL TPATICIIUN

1

1

1
10 Meroa yaBoeHUSI METUAHbI 1
11 [lenTpanbHas cuMMeTpus 1
12 KontponbHas padota mo teme "HUeThIpEXyropbHUKN" 1
13 Teopema @aneca u TeopeMa O MPONOPLUOHATIBHBIX OTPE3KaX 1
14 CpenHsist TMHUS TPEyrojibHUKa 1
15 Cpenusis TUHUS TPEYroJIbHUKA 1
16 Tpaneuus, €€ cpeaHss JUHUSA 1
17 Tpanenus, e€ cpeaHsis TUHUSA 1
18 [TponopuroHambHBIE OTPE3KH 1
19 [TponoprinoHanbHbIC OTPE3KH 1
20 LleHTp Macc B TpEYTrOIbHUKE 1
21 [Tono6HbBIE TPEYTrONBbHUKH 1
22 Tpu npuzHaka mogoous TPEyroJIbHUKOB 1
23 Tpu npusHaka nogo0us TPEeyroJbHUKOB 1
24 Tpu npuzHaka mogoous TPEyroJbHIUKOB 1
25 Tpu npusHaka nogo0us TPEeyroJbHUKOB 1
26 [Ipumenenue monooUst pH pelIeHUH NPAKTUUECKUX 3aa4 1
27 KontponbHas padora o teme "[1o100HbIE TpeyroJbHUKU" 1
28 CaoiicTBa muiomaael reoMeTpuueckux Guryp 1
29 DopMyIIbl IS TUIONIAIA TPEYTOJIbHUKA, TTapaJlieiorpaMmma 1
30 DopMmybl A1 TIIOUIAAN TPEYTOIbHHKA, Mapajjienorpamma 1
31 DopMyIIbl IS TUIONIAIA TPEYTOJIbHUKA, TTapaJlieiorpaMmma 1
32 DopMmybl A1 MIIOUIAAN TPEYTONbHIKA, Mapaienorpamma 1
33 @opMyITI TS TUTOIAAH TPEYTOIBHUKA, MapajlieiorpaMma 1
34 Brruncnenue miuomaaei caokHbIX GUryp 1
35 [Tnomanu duryp Ha kieTyaToir Oymare 1
36 [Tnomaau nogo6HBIX GuUryp 1
37 [Tnomaau mogo0HBIX Guryp 1
38 3ajaun ¢ NPaKTUYECKUM COJEPKaHUEM 1
39 3a1a4uu ¢ MPAKTHICCKUM COJICpKAHHEM 1
40 Pemenwne 3a1a4 ¢ MOMOIIBI0 METO/Ia BCIOMOTaTeIbHOM 1

TUTOTIAIH

41 KonTponbnas pabota mo teme "ILnomans"
42 Teopema [Iudaropa u e€ npumeHenue




43 Teopema [Tudaropa u e€ npumeHeHme 1

44 Teopema I[Tudaropa u e€ npumeHenue 1

45 Teopema [Tudaropa u e€ npumeHeHme 1

46 Teopema I[Tudaropa u e€ npuMeHeHue 1
OnpeneneHne TPUrOHOMETPUUYECKUX (PYHKIIHIA OCTPOTO yriia

47 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPHIECKUE 1
COOTHOIIEHUS B MPSAMOYTOJIbLHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

51 Kontponbnas padota nmo teme "Teopema ITudaropa u Hauana 1
TpUroHomeTpun"

59 BrimcanHbIe 1 TIEHTpAIBHBIC YIIIBI, YTOJI MKy KacaTeIbHON 1 1
XOp101

53 BrimcanHbIe 1 TIEHTPATBHBIC YIIIBI, YTOJI MKy KacaTeIbHON U 1
XOpIou

54 Brnincannble U ieHTpaIbHbIE YIIIBI, YTOJI MEXKAY KacaTelbHON U 1
XOp101

55 VYTIibl MEXAY XOpAaMU U CEKYILIUMU

56 VYTIubl MeXAy XOpJaMu U CEKYIIUMHU

57 BrircaHHbIC M OTIICAHHBIC YETHIPEXYTOIBHUKY, HX TIPU3HAKU H 1
CBOMCTBA

58 BrircaHHbIC M OTIFICAHHBIC YETHIPEXYTONIBHUKY, HX TIPU3HAKU H 1
CBOICTBA

59 BnrcanHble U onMcaHHbBIE YETHIPEXYTONBHUKY, UX TPU3HAKU U 1
CBOMCTBA

60 [IpumeHeHne CBOMCTB BIIUCAHHBIX M OMMCAHHBIX 1
YeTHIPEXYTONLHUKOB MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

61 [IpumeHeHne CBOMCTB BIIUCAHHBIX U ONMHCAHHBIX 1
YeTHIPEXYTOJLHUKOB TIPH PEIICHUN T€OMETPUUYCCKUX 3a/1a4

62 BsaumHoe pacronoxeHne IByX OKpYKHOCTEH, 001me 1
KacaTeJIbHbIe

63 Kacanune okpyxHOCTEH 1

64 [TpomexyTrouHas aTTectanus /Becepoccuiickas mpoBepovHas 1
pabora.

65 [MoBropenwue: «Ilomians TpeyroJbHUKa. 1

p pey

66 [ToBTopenwue : « Teopema [Tudaropay. 1

67 IToBTOpenue: «Ilnomanp 4eTBIPEXYTOILHUKOBY. 1

68 [ToBTOpenue: « LleHTpanbHBIC U BITUCAHHBIC YTIIBI. 1

yT
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9 KJIACC
Ne KosanyecTBo yacoB
Tema ypoxka
n/n Bcero

1 [ToBTOpenue: «llnomanp» . Onpenenenue 1
TPUTOHOMETpUYECKUX GyHKIMH yriaoB ot 0° qo 180°

2 [ToBtopenue: «Ilogo6ubie Guryps». @OpMyIbl IPUBEACHUSI 1

3 IToBTOpenue: «BrycanHble U OIMCAHHBIE YETHIPEXYTOJIbHUKHY, 1
UX IPU3HAKU U cBOMCTBa». Teopema KOCUHYCOB

4 IToBTOpenue: «lleHTpanbHbIC U BIIUCAHHBIE YIIIbI». TeopeMa 1
KOCHHYCOB

5 [ToBTropenue: «OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO. 1
Teopema KOCUHYCOB

6 Bxonnas koHTpoJIbHAs paboTa 1

7 Teopema cuHycoOB 1

8 Teopema cuHycOB 1

9 HaxoxneHue 1uH CTOPOH U BEJIMYKH YIJIOB TPEYTOJIbHUKOB 1

10 Pemenue TpeyroabHuKOB 1

11 Pemienne TpeyrosbHUKOB 1

12 Pemenue TpeyroabHUKOB 1

13 Pemenue TpeyroabHUKOB 1

14 [IpakTHyeckoe NpUMEHEHHE TEOPEM CUHYCOB U KOCHHYCOB 1

15 [TpakTHyeckoe NpUMEHEHUE TEOPEM CHHYCOB U KOCUHYCOB 1

16 KonTpomabHas pabora no Teme "Periennue TpeyroiabHUKOB" 1

17 [TonsiTHE O TpeoOpazoBaHUU OJOOHS 1

18 COOTBETCTBEHHBIE 3JIEMEHTHI IOJJOOHBIX (QUTYD 1

19 CoOTBETCTBEHHBIE HJIEMEHTHI MTOI00HBIX (PUTYD 1
Teopema o Ipou3BeIEHUN OTPE3IKOB XOPJI, TEOPEMA O

20 NIPOM3BEICHUH OTPE3KOB CEKYIIHNX, TeOpeMa O KBaipare 1
KacaTelbHON
Teopema o Ipou3BeIEHUN OTPE3IKOB XOPJI, TEOPEMA O

21 MIPOM3BEIEHUHU OTPE3KOB CEKYILNX, TEOpeMa O KBaJpaTe 1
KacaTeJIbHON
Teopema o pou3BeIEHUHN OTPE3KOB XOP/I, TEOpEMa O

22 POM3BECHUH OTPE3KOB CEKYIINX, TeOpeMa O KBajpare 1
KacaTeJIbHON




23 [IpumeHneHne TeopeM B peLIECHUH T€OMETPUUECKHX 3a1a4 1

24 [IpumeHeHne TeopeM B pelIeHUH TEOMETPUUIECKUX 3a/1a4

25 [IpumMeneHre TeOpeM B PELICHUH TeOMETPUUYECKHX 3a7a4

26 Kontponbnas padora mo teme "IIpeodbpazoBanue momaoousi. 1
Metpuueckre COOTHOIIECHUS B OKPYKHOCTH"

97 Onpenenenrie BeKTOpoB. U3nUeCKril U reOMETPUUECKUI 1
CMBICJT BEKTOPOB

08 CrnoxeHue ¥ BHIYUTAaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
YHCIIO0

29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
YHUCIIO

30 CrnoxeHre ¥ BBIYATAaHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha 1
YHUCIIO

31 Paznoxenne BekTOpa 1o 1ByM HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunatsel BekTopa 1

33 CkansipHOE MPOU3BECHNE BEKTOPOB, €T0 MPUMEHEHHE IS 1
HAXOXKJCHUS JJTUH U YTIIOB

34 CkanspHoe MpoU3BeICHNUE BEKTOPOB, €r0 MPUMEHEHUE TS 1
HAXO0XICHUS JUIUH U yIJIOB

35 Pemrenne 3a1a4 ¢ moMoIIbIO BEKTOPOB 1

36 Pemenue 3a/1a4 ¢ MmoMoIs0 BEKTOPOB 1

37 [TpuMeHeHne BEKTOPOB ISl peLIeHUs 3a71a4 PU3UKU 1

38 KonTpomnpHas padora o Teme "Bektopsr"” 1

39 JlexapToBbI KOOPIMHATEI TOUYEK Ha IIIOCKOCTH 1

40 YpaBHeHUE MPSIMOI 1

41 VYpaBHEHME NPAMON 1

42 YpaBHEHHE OKPYKHOCTH 1

VK

43 KoopannaTsl Touek nepeceueHust OKpYKHOCTH U IPSMO 1

44 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a/1ad, 1
NPaKTUIECKHUX 3a/1a9

45 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 3a/1ad, 1
NPaKTUIECKHUX 3a/1a9

46 MeTtoa KOOpAMHAT MPH PELICHUH T€OMETPHUECKUX 3a/ad, 1
MPAKTUYECKUX 3a7a4

47 KonTtponbnas padota mo teme "JlekapToBbI KOOpIWHATHI Ha 1
IIJIOCKOCTH"

48 [IpaBunIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHUE UX DJIEMEHTOB

b
49 Yucno n. /[nnHa oKkpy)HOCTU 1
50 Yucno n. JInmnHa OKPYKHOCTH




o1 JnvHa nyru OKpyKHOCTH 1

52 Pannannas mepa yria 1

53 Ilnomane kpyra, cekropa, cCerMeHTa 1

54 [Tnomane kpyra, ceKTopa, CerMEHTa 1

95 [Tnomane kpyra, cekTopa, CerMeHTa 1

56 [TonsiTve 0 NBUKEHUU TNIOCKOCTH 1

o7 [TapamienbHbIi IEPEHOC, TOBOPOT 1

58 [TapannensHbIl IEPEHOC, IOBOPOT 1

59 [TapaeapHbIN IEPEHOC, TOBOPOT 1

60 [TapanenbHbIi IEpeHOC, TOBOPOT 1

61 [IpuMeHeHne TBMKEHUI TTPU PEIICHUH 3a/1a4 1

62 Hrorosast KoHTpOJIbHAS paboTa 1o tuiry OI'D. 1

63 [ToBTOpeHue, 006001IeHNE, CUCTEMATH3AIUS 3HAHUH. 1
H3mepeHne reoMeTpruuecKiX BeIurH. TpeyroibHUKH

64 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHS 3HAHUH. 1
[TapanensHbIe U IEPIICHIUKYIISIPHBIC TTPSIMBIC
[ToBTOpenue, 0600IIEeHNE, CUCTEMATH3AIHS 3HAHUH.

65 OKpyXHOCTh 1 KpYT. [ 'eomeTprueckue nocTpoeHus. YTIbl B 1
OKPYKHOCTH.

66 [ToBTOpenue, 006001IeHUE, CUCTEMATH3AIUS 3HAHUH. 1
BrrcanHble U onMCaHHBIE OKPY>KHOCTH MHOTOYTOJIEHUKOB

67 [ToBTOpeHue: «BnucaHHbIE U ONUCAHHBIE OKPYKHOCTH 1
MHOTOYTOJIbHUKOBY.

68 [ToBTropenue: « UeTbIpeXyroiIbHUKI. 1
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
MpPOBEPsIEMOro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTaTa
6 I'eomeTpus
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPHI, ONpPENeNsiTh MX
B3aMMHOE DAaCIOJIOKEHHE, H300paxkaTh TreoMeTpuyeckue (Qurypsl,
6.1 BBITIOJIHATE YEPTEKU MO YCIOBHIO 3a7a4yd. V3MepsTh ITUHEHHBIE U
YTJIOBBIE BeJIMYMHBI. PeriaTh 3a1aun Ha BBIYMCIEHHE UIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatps rpy0Oyt0 OLUEHKY JMHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
6.2 peambHON  JKU3HHU, pPa3MEpoOB MPHUPOJHBIX OOBEKTOB. Paznmmuath
pa3Mepbl 3THX 0OBEKTOB I10 MOPSAKY BETHYHHBI
6.3 CTpouTh 4epTeKu K T€OMETPUUYECKUM 33]jauaM
[Tonp30BaThbcs MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MIPU3HAKH U CBOMCTBA PAaBHOOCIPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JIOTMYECKHE  pacCy)KIEHMS C  HCIOJIb30BaHHEM
' TE€OMETPHUUECKUX TEOPEM
[Tonmp30Batbes pU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHbl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B PEIICHUN TEOMETPUIECKUX 32144
OnpenensaTs NMapaieNbHOCTh NPSAMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
6.7 o0pa3yeTr ¢ HUMHU cekymias. OnpenensaTs MapayiebHOCTh MPSMBIX C
' MIOMOIIIbI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpSAMOW O TOUEK
JIPYrou MpsMoun
6.8 Pemrate 3amaun Ha KieT4aToit Oymare
[IpoBOMUTH BBIUMCIIEHUS W HAXOJWTHh YHCIOBBIE M OYKBEHHBIC
69 3HA4YeHUs YIJIOB B TIEOMETPUYECKHX 3aJayaXx C MCIOJIb30BaHHEM

CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,

00pa30BaHHBIX MPU TEPECEUCHUU JIBYX MapaUICIbHBIX HPSIMBIX




CeKyllel. PemaTe npakTuyeckue 3a1aun Ha HaXO0KJICHUE YIIIOB

BHaI[GTb IOHATHUCM TCOMETPHUICCKOI'O MECTa TOYCK. YMeTh

6.10 OTIpeNIEeATh OWCCEKTPUCY yria W CEePEAMHHBIM TMEePHEeHIUKYISIp K
OTPE3Ky KaK FreOMETPUIECKHE MECTa TOUEK
@opMynupoBaTh ONpPEACIICHUS] OKPYKXHOCTH M Kpyra, XOpAbl U
6.11 IuaMeTpa OKPYKHOCTH, IIOJIb30BaTbC HUX CBONCTBaAMHU. YMeETh
MIPUMEHSTH 3TH CBOICTBA IPU PEIICHUH 3a/1a4
Bilagers NOHATHEM ONHMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMmeTb HaxoauTh e€ 1meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTTIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOYKE, H O
TOM, YTO CEpeIWHHBbIC MEePIEHANKYISIPHl K CTOPOHAM TpPEYTrOJbHHKA
MEPECEKAIOTCA B OJTHOM TOUKE
Bnanerr moOHSATHEM KacaTeNbHOW K OKPYXHOCTH, MOJIB30BAThCS
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM MW paamyca,
MPOBEIEHHOTO K TOUKE KAaCaHHs
6.14 [Tonb30BaTbcs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpPaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYCCKUN CMBICI
6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomeTpus
6.1 Pacrnio3HaBaTh OCHOBHBIC BUIBI YETHIPEXYTOJIHHHUKOB, MX DJIEMEHTHI,
' MOJIb30BAaThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 3a/1a4
6.2 [IpuMeHsITh CBOWCTBA TOYKM IEPECEUEHUS MEAHUaH TPEYTrOoJbHHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
Brnagers mnoHsTHEM CcpedHEW JNHHMM TPEYrojlbHUKA W Tpameluu,
6.3 MPUMEHSATh WX CBOWCTBA TPU pEIICHUH TEOMETPHUYECKUX 3ajad.

[Tonp3oBarbcs Teopemoint dasieca U TEOpEMOU O MPONOPLIMOHAIBHBIX

OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUSA IPAKTUYCCKUX 3ada4




6.4

6.5

[IpumeHsTh mNpU3HAKK 1MOAOOMS TPEYroJbHUKOB B  PEUICHUU

TCOMETPHUYCCKUX 3aaa4d

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUecKux 1
npakTuueckux 3ajnad. CTpoUTh MaTeMaTUYecKyl0  MOJelIb B
MPaKTUYECKHUX 3a/1ayaX, CaMOCTOSITEIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC JJIMHBI

6.6

Bnagers moHSATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCa OCTpPOTO YyrIja
IpsAMOYI'OJIBHOTO TPECYIroOJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

IJId PCIICHUS IMPAKTUYCCKUX 3aaaYd

6.7

6.8

6.9

Boruucnsate  (pa3nuuHbIME  crIOCOOAMHU) TUIOMIAL TPEYroJbHUKA |
IUIOM[AAM  MHOTOYTOJBHBIX (Guryp (monb3ysch, Te HEOOXOAMMO,
KIbKYJIATOpOM). [IpUMEHSTh MONTydEeHHBIE YMEHHUS B MPAKTUUYCCKUX

3aJadax

Bitagers NOHATHUAMM BOMCAaHHOTO M LICHTPAJIBHOIO yIja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMH (CEeKyLIMMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJIOM NpPU PELICHUH T'€OMETPUYECKUX

3a1a4

Bnagere mNoHATHEM ONHCAHHOIO ‘leTBIpéXYFOJIBHI/IKa, IMPUMCHATDH

CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHUYECKUEe MOJCIH I 3a1ad PEaJbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C [PUMEHEHHEM 1oao0us U

TPUTOHOMCTPUU (HOJ'IBSy}ICB, rac HCO6XOI[I/IMO, KaJIBKy.]'IHTOpOM)

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTh C MX
IIOMOIIBID PAa3JIUYHBIE JJIEMEHTHI IPSMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomute  (c

IIOMOIIBIO KaanynﬁTopa) JJIMHBL U YTJIBI OJI4 HETA0IMYHBIX 3HAYECHUH




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITonb3oBaTbcs dopmynamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JUIsl HAXOXKIEHUS COOTHOILIECHUH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIUMUYMHAMHA

Hcnonb30Bath TeOpeMbl CHHYCOB M KOCHHYCOB JISi HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MNPUMCHATH UX ITPU PCHICHUH TCOMECTPHUICCKUX 3aaa1

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
momoOubIX Quryp. IIpuMeHATh CBOICTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpYyKaromem MHUpe

ITonp3oBathes TCOPpEMaMH O IIPOU3BCACHHUHU OTpPE3KOB XOopa, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOM

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUYCCKUX H
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIAIpHOC TIPOU3BCACHUC BCKTOPOB

AJI1 HAaXOKACHUA NJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU TCOMCTPUYCCKUX U MPAKTHUYCCKUX 3a1av

Brnagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI JYI'M OKPYKHOCTH WM DPaJMaHHOW Mepsl YIUIa,
YMETh BBIYMCIATH ILIOMIAAbL Kpyra W ero yacred. IIpumensrts

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxomuTh ocu iy IEHTpbl CUMMETPHUH (UTYpP, TPUMEHSTH JBHKEHUS

IJIOCKOCTH B IPOCTENIINX CITydasx

6.10

[IpumeHsaTh TONyYyeHHBbIE 3HAHUS HA MpPaKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJENH IS 3aJad peajbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCICHMS C TPUMEHEHHEM TOJ00uS U
TPUTOHOMETPUYECKHX (GYHKUMN (TMONB3YsCh, TIA€ HEO0OXOAUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe3oK, Jy4. Yo Buabl
6.1 yrioB. BeprukanbHple M CMexHbIE yribl. buccekrpuca yria. JlomaHnas,
MHOTOYrofibHUK. [lapamiensHoCcTh U NepreHuKYIIPHOCTD MPSIMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepbl cHMMETpUH B OKPYXKAIOILIEM MUPE
6.3 OCHOBHbBIE TTOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOoOenpeHHbIH W PaBHOCTOPOHHUIM  TpeyroibHUKU. HepaBeHCTBO
' TpEeyrojabHUKa
65 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOrO TpeyroibHuka. l[lpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CaolicTBa 1 NpPU3HAKU MapalIeNbHbIX NpAMbIX. CyMMa YIJIOB TPEYrOJIbHUKA.
' Bneminue yribl TpeyrojibHUKa
[IpsmoyronbHblii  TpeyroapHuK. CBOMCTBO MeIUaHbl MPSAMOYTOJBHOTO
6.7 TpPEeyrojibHUKa, MpoBeAEHHOW K runoreHnyse. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEpPAaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonbliell CTOpoHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 ['eomerpnueckoe Mecto TOYek. buccektpruca yrima W CepeAVHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CBoiicTBa. B3ammuoe
6.10 pacrojoKEHUE OKpY)KHOCTH U 1npsmor. KacarenbHas u cekymas K
OKPYXKHOCTH
6.11 OxkpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPY>KHOCTH

TPEyroJbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3/1eMEHT COAEPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyroiabHas
' Tpamnenus

6.4 Meron yaBoenus Menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TeOopeMa O MPONOPLMOHATIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

. [Momobue TpeyrompHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOMS
' TpeyrojabHUKOB. [IpuMeHeHne nojo0us pH pelieHNH IPAaKTUYECKUX 3a/1a4

6.7 @opmynbl  An8  IUIOIIAAM  TPEyrojbHHUKA, NapajuiesorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIIAAEH
' mo00HbBIX uUryp

6.9 Beruucnenue miomaneit TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKHX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYTOJbHOTO TpPEYTrOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢yskuu yrinos B 30°, 45° u 60°

6.12 BrnucanHble W IEHTpanbHBIE YIJIBI, Yrojl MeEXAy KacaTeJbHOM U XOpAoH.
' VYTasl MeXAY XOpJaMU U CEKYILIUMHU

6.13 BrivcaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPAKTUYECKUX 33Ja4 C MCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Tpeobpa3zoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeabHON
Bexktop, mimHa < (MOaynb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
65 IIPOTHBOIOJIOXKHO HAIpPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BeKTopamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUIMHEApHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CkansgpHOe NMpou3BeIEeHHE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJACHUS JUIMH U yIJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYXHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHNE OKPY)KHOCTEN U MPSIMBIX. METOA KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKA
6.9 JlnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIUH IyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, ceKTOpa, cCerMeHTa
6.11 JIBU>KeHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUM ¢(uryp (35eMeHTapHbIe

npencrasienus). [lapamiensHslit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3aJ1a4; YMEHHUE HCI0JIb30BaTh I'pa)UueCcKoe MPeICTaBICHHE MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue ornepupoBaTh MOHSITHSIMHU: HAaTypalbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBATh U
YHOOPSIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWIEH, airedpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJHATH pPAcdy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMM, PA3JI0KEHHE MHOIOYJIEHA HAa MHOYKUTENIH, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBI U pa3HOCTHU

YMenue OnecpupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE M KBAJpPATHBIC YpPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYrux MpeaMeTOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJAWHATHYIO
MNpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIIUH, UCTIOIH30BATh TPA(UKH IS ONIPEACTICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTuX
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HMU;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass U TeOMETpUYEcKass  IPOTPEecCUu;  yMEHHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO W 4YacTH, JBWXKEHHE, padoTy, IEHy TOBapOB MU CTOMMOCTh
TTOKYTIOK W yCITyT, HAJIOTH, 33aJ1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh IMOJIYUEHHOE PEIlIEHHE W OLEHUBATh MPaBAONOA00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

Me/raHa, OMCCeKTpUca M BBICOTA TPEYrOJbHHKA, YETHIPEXYTOIbHUK,




napajienorpaMM, pomMO, TPSMOYTOJbHUK, KBaJpaT, TpaNelus;
OKPY)KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXXICHUE INEOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeNbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAY HpsIMbIMU, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nojxobue ¢uryp, no100HbIe TPEYTrOJIbHUKN, CHMMETPHSI OTHOCUTEIILHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUMHYC M KOCHHYC yIJla TPEyrojibHHUKa), IUIOLIab;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY I

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATH BCKTOPbBI W KOOPAWHATHI JJIA NPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIee 3HAYCHHsI, pa3Max YHUCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaJbHBIX
COOBITUN W SIBICHWUH, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHUPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpubie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNeHH

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HevictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOMN CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckix BEINYMH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr







