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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pa3JeloOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IeIbI0 00ECTIeUnTh M3yYeHHE CBOWCTB W Pa3MepoB (GUTyp, HX
OTHOLIEHUI M B3aUMHOE PACIHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oOmero 00pa3oBaHMsl 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS TPOBOJIUTH
JIOKA3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHHs, JOKa3bIBATh
VCTUHHBIC YTBEPXKJECHHS U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOJIUTH
pacCcyX IeHus «OT MPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  IPHU3HAKOB,
(GbopMyIMpOBaTh OOPATHBIE YTBEPKIACHUSI.

Bropoii 1menpr0 u3yyeHHs TE€OMETPHUH SIBISAETCS MCIOJIB30BAaHHME €€ Kak
MHCTPYMEHTA NpPHU PEUICHUU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTpPEYAIOMIMXCS B peaidbHOM >ku3HM. OOydYaromuiicss AOHKEH HayYUThCs
ONPENEIUTh TEOMETPUUECKYIO (PUTYpY, ONMHUCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWUTH IJIOLIAb 3€MEIBHOTO y4acTKa, paCCUUTAaTh HEOOXOAUMYIO JTUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Ajas aBTOMOOMIIA.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIHMTENIbHASI JUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemreHun 3amayd MPAKTUYECKOTO XapakTepa OO0ydYaroIIMICs YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETM  PEAIbHBIX IKU3HEHHBIX CHUTyallMi, MIPOBOJIUTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBATHOCTh IMOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO TOMUEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIONIb30BaTh OMPECIICHUs T€OMETpUUYECKUX puryp
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M HauOosiee sSpKO BUIHBI B Temax «BekTopb,
«Tpuronomerpruueckue COOTHOLIEHUA», «Meton koopauHat» U «Teopema
[Tudaropar.

VYuebuniii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3feibl
conepxkanusi: «l'eomerpuueckue Qurypsl M UX cBoicTBay, «l3Mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«Bexkropsb», «/IBmxenus miockoctny, «IIpeodbpazoBanus mogoous».

Ha uzyuenue yuebnoro xypca «['eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 gacoB (2 ydaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJacce — 68 yacoB (2 yaca B HEJEIO).



COJEPXXAHUME OBYUYEHUA
7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, npsiMast, OTPE30K, Jyd. Yroa. Buasl
yriioB. BeprtukampHble © cMexHbIE yIUIBL. buccekrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M IEPIEHINKYISPHOCTD NPSMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepbl CUMMETPUH B OKPYKAIOILLEM MUPE.

OCHOBHBIE TIOCTPOECHMUSI C NOMOIIBI0 LUPKYJIS U JUHEHKH. TpEyrojbHUK.
Bricota, Mmennana, buccekTpuca, UX CBOWCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHM  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TNpHU3HAKU PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeNbHBIX NPAMbIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yribl TpeyroiabHuUKa.

IIpssmMoyronbHblli  TpeyrojapHuK. CBOWCTBO MeAMaHbl MPSIMOYIOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e.  lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TpEYroNbHUK € yriioMm B 30°.

HepaBencTtsa B reoMerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema 0 OoJibllieM yriie U OOJIbLIeHl CTOPOHE TPEYroJIbHUKA.
IleprieHIMKyYIISAp U HAKIIOHHAS.

'eomerpuueckoe MecTo TOYEK. buccekrpuca yria W CEepeIUHHBIN
NEPNEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XopJa M JHaMETp, HUX CBoMcTBa. B3anmHoe
pPacIoJIOKEHUE OKPYKHOCTH M mpsAMon. KacarenbHas U ceKylias K OKPYKHOCTH.
OKpy’»XKHOCTb, BIHMCaHHAas B Yrojl. BrnicanHas W ONHCAaHHAs OKPYXHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronbHuku. Ilapannenorpamm, ero npusHaku U cBoimcrsa. HacTHbie
Clydad MapajjieorpaMMoOB (MPSMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBA U MPU3HAKU.
[IpsimoyroiibHast Tpaneuus.

Meron ynBoenusi menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpeEMa O MPOMOPUUOHATIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTrobHUKA U Tpanenuu. LleHTp Macc TpeyrojibHHKA.

[TogoOue TtpeyroapbHukoB, KodhdumumenT moxodus. I[lpusnaku mnomoOus
TpeyroJbHUKOB. [IpuMeHeHue moqo0us npu peieHun NpakTUYeCKuX 3a/1ay.



CpoiicTBa muomajaeid reoMerpudeckux ¢uryp. DopMmynbl i TUIOMATA
TpPEeyrojibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
n0100HBIX QUTYP.

Brruncienne miomane TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTON
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJla MPSIMOYTOJBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. TpuroHomerpuyeckue (QyHKIUU
yriioB B 30, 45 u 60°.

BrniucanHble M UEHTpajbHBIE YIUIBI, YIOJl MEXAY KacaTellbHOW M XOpIOM.
Yrael  Mexay ~XOopaaMM M CeKyIIMMHM. BrncanHele Y OINKCAHHBIE
YETBIPEXYTOJbHUKNA. B3auMHOE pacmnoyiokKeHne AByX OKpyxkHocTter. Kacanwme

OKpy>kHOCTel. O0IIME KacaTelbHbIE K ABYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DPOPMYIIbI IPUBEACHUS.

Pemenne tpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUyYecKMX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

[Ipeob6pazoBanme nomoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOPHA, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAaIpaTe KacaTeIbHOMU.

Bektop, anuHa  (MOAyinb) — BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOKHO  HAlpaBJICHHbIE  BEKTOPBL,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. Pa3nojkeHHe BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsspHOE ITPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBbI KOOpAMHATH! HA IUIOCKOCTHU. Y PaBHEHUs IPSAMOU U OKPYKHOCTHU
B KOOPJHMHATAX, IEPECEUECHHE OKPYKHOCTEH M HpsIMbIX. MeTo1 KOOpAMHAT U €ro
IPUMEHEHUE.

IIpaBunpHBIE MHOTOYroJIbHMKM. JlnmmHa OKpyKHOCTH. I'pamycHas wu
paauaHHasi Mepa yriia, BBIYMCICHUE IJUH Ayr OKpykHOcTed. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBM>KEHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpuM Guryp (3aeMeHTapHbIC
npeactasienus). [TapannensHelii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMS MPOrpaMMbl Yy4yeOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTpuoTHyYecKoe BOCIUTAHUE:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY U  HACTOALIEMY POCCHUCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTYIKEHHMSIM  POCCHMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PeaU3alUu €ro
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpakIaHCKOro oOlecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PCIICHUM NPAKTHUYECKUX 3a1a4
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMs HAa TMPOTSHKEHUM BCEH >KU3HU IS YCHENTHOW MpOoQecCHOHAIbHON
NESATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NNO3HAHMA:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HayKd Kak cQepbl dYeloBeUYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA W 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMH,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEeACTBOM
NO3HAHUS MHpPA, OBJAJECHUEM INPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIbHOCTH;



6) ¢usmyeckoe BocnuTaHue, GopMHpPOBaAHME KYJbTYPbl 30POBbSl H
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBbS, BEIAEHUA  3740pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTo0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TMOCJIEACTBUN [JIs OKPYXKAIOIIEH Cpelbl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEH UX pelieHus;

8) ajanranus K M3MEHAKINUMCH YCJOBHAM COLMAJBHON U NMPHUPOIHOM
cpenabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIEC
dbopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMUNM KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIC pelIeHUs] U JeWCTBUsSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jilornueckue aeiicTBUA:

e BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMaTUYECKUX
00OBEKTOB, IOHSITHUH, OTHOIICHUN MEXKAY IOHATHUAMH, (HOPMYIUPOBATH
ONpeieieHus]  TMOHSATUM, yCTAHABIWMBATh  CYIIECTBEHHBIM  IpPHU3HAK
KJaccu(puKaIMyi, OCHOBAHUA Il OOOOIICHUS W CpPaBHEHMsS, KPUTEPUHU
MPOBOJIMMOTO AHAIN3A;

e BOCHpUHHMATh, (OpMyIHUpOBaTH ©  MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC W OTpHUIATEIIbHBIC, €IWHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpeYrsi B (akTaxX, [aHHBIX, HAOMIOJNEHUSX U YTBEPKICHHUSIX,
npeaiaraTh KpUTEPHUH 71 BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JIeNaTh BBIBOJABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIFOUCHHH 110 aHATIOTHH;

pa3dupaTh JT0Ka3aTeIbCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
NIPOTHUBHOT0), TPOBOIUTH CaMOCTOSATEIHLHO HECIOXHBIC J0Ka3aTeIbCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHHUS,
BBIOMpATh Croco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATH HECKOJIBKO
BAPHAHTOB pEIICHUSA, BBHIOMpPATh HauOoJee MOAXOMAIINH C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUSA:

HCITOJI30BaTh BONPOCHI KaK HMCCIEAOBATENbCKUNA WHCTPYMEHT I1O3HAHMS,
dbopMyIMpoBaTh BOIPOCH, (UKCUPYIOUIUME MPOTUBOpEUne, mpodiIemy,
CaMOCTOATENIbHO YCTAHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTH IO CAMOCTOATENBHO COCTAaBJICHHOMY IUIAHY HECJIOXHBIM
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOIO HAOJIIOJCHMS, HCCIIEAOBAHMS, OLIEHMBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAaKKE BBIIBUIaTh
MPEINOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(pOpPMAIUH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUs 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMALUIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (OpMY MpeACTaBiIeHUs HUHPOPMALMM U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JWarpaMmamMH, HWHOM TrpauKOd H HUX
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPUSM, MPEUI0KEHHBIM
y4uTesaeM Wik cPOpMYyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHHI

BOCIIPUHUMATh B (HOPMYIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMH
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4l, KOMMEHTUPOBATH MOJYYEHHBIN PE3yiIbTaT;

B X0jie 00CYXJEeHUs 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOU TEMBI,
npo0JieMbl, periaeMoi 3ajauu, BbICKa3bIBaTh UJCH, HAIIEJICHHbIC HA TTOUCK
pEIIeHHs, COIMOCTAaBISATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, OoOHApy»XKHMBaTh pa3jliyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU (popMe popMyTupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl penieHus 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHMS, TTPOCKTA, CAMOCTOATEILHO BHIOUPATh (hOpMAT BBHICTYTUICHHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAINA U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIAUBUIYaTbHON
pabOTHI IPH PEIICHUH YYSCOHBIX MATEMAaTHICCKUX 3a]1a4;

MIPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPraHU3alUI0
COBMECTHOW pabOThl, pacmpenensTh BHUIBI pPabOT, JTOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TIpPyNmnoBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAMHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIajJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA

CaMoopraHnsamm:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadu (Wiad €ero
4acTh), BBIOMpATh CIOCOO pelIeHHs] C y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BApUAHTHI pEUIEHUI C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTpOHL, 3MOHI’IOH3J1])HLII7[ HHTCJJICKT:

BJaJIETh CIIOCOOaMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pelIeHUs MaTEMaTUYECKOH 3a1a4H;

NPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IIPH PELICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATECIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WIM HEJOCTHKEHUS IIElH,
HaXOJIUTh OIHOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 kJacce OOyYarolIMICS TOJYYHUT CIEAYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacno3naBaTh M3ydeHHBIC T'e€OMETPUYCCKHE (QHUTYPBI, ONPEICIATh HX
B3aMMHOE PAacCIOJIOKCHHE, HM300pakaTh TreoMeTpuueckue (UTyphl, BBITTOIHSATH
YEpPTEXKU 10 YCIOBHUIO 3adadyu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYMUHBI.
PemaTe 3a1aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYWH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TPEIMETOB B
peanbHOM >KM3HHM, pa3MEepOB MPHUPOJHBIX OOBEKTOB. Paszmuuarh pa3mepbl 3THX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CTpouTh YepPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30oBaThCd mNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
IPU3HAKYA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3aa4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C MCIIOJIb30BAHUEM T€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCsd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHAHBbI, MPOBECAEHHOM K  THUIOTEHY3€  IPSAMOYTOJIBHOIO
TPEYrOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensaTh napaieaIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPHIE 00pa3yeT
¢ HUMHM cekyias. OnpeaensiaTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBID PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM PSAMOM O TOYEK APYTOU MPSIMOM.

Pemats 3amaun Ha KiIeT4aTon Oymare.

[IpoBOaUTH BBHIYMCICHUS W HAXOJUTh YHCIOBbIE M OyKBEHHBIE 3HAUYCHHS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHMEM CYMMBI  YTJIOB
TPEYTrOJLHUKOB M MHOTI'OYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUCHNH [IBYX MApAJUICIbHBIX MNPAMBIX CeKylleh. Pemare mnpakTthueckue
3aJla4l Ha HAaXOXJCHUE YTJIOB.

Bnagete MOHATHEM TEOMETPUUYECKOIO MECTa TOYEK. YMETh ONpPEeIesTh
OMCCEKTPUCY yIJIa U CEPEMHHBIN MEePICHANKYISAP K OTPE3KY KaK reOMeTpUIeCKue
MeCTa TOYCK.

DopMynupOBaTh ONPEACICHHUS OKPYXKHOCTHM WU Kpyra, XOpIbl U JUAMETpa
OKPY>KHOCTH, IMOJIb30BAThCA UX CBOMCTBAMH. ¥ METh IPUMEHSATH 3TH CBOMCTBA MPHU
pellieHuu 3a1a4.

Bnagete moHsITHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonp3oBaThCcs QakTamMu O TOM, UTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPHEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Bnageres noHsATHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPHIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



ITonb30BaThCA MPOCTEHIIMMHU T€OMETPUUECKHIMHA HEPABEHCTBAMU, ITOHUMATh
UX TPAKTAYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOEHUS C MOMOIIBIO UPKYJIS U
JIMHENKHU.

K xonimy oOydenus B 8 KJjacce 0Oydaroumuiics TMOMYYUT CIEAYIONINE
NPEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX DIIEMEHTHI,
N0JI30BAThCSl UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aau.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3a/a4.

Brnaners nonsATHEM cpeqHEN JIMHUU TPEYTOJbHHUKA M TpanelUuH, TPUMEHATh
UX CBOWCTBA MpPU PELICHUM TeoMeTpuyecKkux 3azad. llomb3oBaTbecs TeopeMou
Qaneca 1 TEOPEMOI O MPONMOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX UISl pELICHUS
IPAKTUYECKUX 3a/]a4.

[TpuMeHsTh NpU3HAKY 110]1I00MS TPEYTOJbHUKOB B PELICHUN T€OMETPUUYECKUX
3aaad.

[Tonb3oBaTbea Teopemoit Iludaropa st pemieHuss TEOMETPUYECKHX U
OpakTUYecKux 3aaad. CTpOUTh MATEMAaTUYECKYI0 MOJEIb B MPAKTHUYECKHX
3a/1a4ax, CaMOCTOSITENBHO JENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJTUHBI.

Brnanerp noHATHSMHM CHHYyCa, KOCMHyCa W TaHI€HCa OCTPOro yria
IPsIMOYTOJIBHOTO TpeyrojbHuKa. [101b30BaThCS 3TUMHM MOHATUSMU JJIsl pELICHUS
IPAKTUYECKUX 3a]1a4.

Boruucnares (pa3audyHbIMA CIOCO0AMU) IIOIIAb TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX  (uryp (mosib3ysichb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMeHATh MOTYyYEHHBIE YMEHUS B IPAKTUUECKHUX 3a7a4ax.

Brnaners NOHATHSMU BIMCAHHOIO W LEHTPAJIbHOTO YIJIA, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKyIIUMH) U YIJIe MEXIY
KAacaTeJIbHON U XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bianers MOHATHEM ONKMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPH PEILICHUH 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH JUISl 34149 PEAIbHOW KM3HH U NIPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM TNOoJA00Us W TPUTOHOMETpUU (TOJB3YACh, TJAE HEOOXOAMMO,
KaJIbKYJISITOPOM ).

K xoHiy oOydeHuss B 9 kJiacce oOOyYarolIMICS TOJYYHUT CIEAYIOIINE
pEeIMETHBIE PE3YyJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIMM OCTPBIX YIJOB, HAXOAUTh C HX
IOMOIIBIO PA3JINYHBIE 3JEMEHTHI IPSMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIEHUe



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JUITMHBI
Y YIJIBI JUIs1 HETaOJIMYHBIX 3HAUECHUH.

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM U1 HAxXOKIECHUS COOTHOUIEHWH MEXIYy TPUIOHOMETPHUYECKUMHU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB ISl HAXOXKICHHUS Pa3IMUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («pEIIeHHE TPEyTrOAbHUKOB»), MPUMEHITh HUX MpHU
pELIEHUU FeOMETPUIECKUX 3a1a4.

Brnagers moHsTHsMH  mpeoOpa3oBaHUS  MOJ00US, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX ¢uryp. [lonb3oBaThest CBOWCTBAMHU MO100MSI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOIUTh YIJbl Y MNOAOOHBIX (uryp.
[IpumeHsATh cBoMcTBAa MOAOOMS B NPAKTUYECKUX 3ajadax. YMETb NPHUBOJIUTH
IpUMEPHI TOJTOOHBIX PUTYP B OKPYIKAOILIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

ITonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX IEOMETPUYECKMH M (PU3MUECKUI
CMBICII, MPUMEHATh HMX B PEIICHUU TEOMETPUYECKHX M (PU3MYECKUX 3adad.
[IprMeHATh CKaNsIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS JUIMH U YIJIOB.

Ilonp30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T€OMETPUYECKUX U IPAKTUYECKUX 3aa4.

Brnaners MOHATHSMH NMPAaBUIBHOTO MHOTOYTIOJIBHUKA, IUIMHBI OKPYXHOCTH,
JUIMHBI JyTH OKPY>KHOCTH U PaJMaHHON MEpHI YIia, YMETh BBIYMCIATH IUIOLIAJb
Kpyra ¥ ero yacteu. [I[puMeHsTh 1ony4JeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (WM LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTHh JBUKCHUS
IIJIOCKOCTH B IPOCTEUIINX CIIydasX.

[IprMeHATh MONMY4YEHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMAaTHYECKHE
MOJENH JUISl 3a/1a9 PEAIbHOW KM3HH U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpPUMEHEHHEM TMOAO0OUS M TPUTOHOMETPUYECKHX (GYHKIUI (MOJIb3yACh, TIe
HEO0OXO0IMMO, KAITbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KognuecTBO YacoB D1IeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoTbl padoThI
pecypcbl
[Ipocreitmne
TEOMETPUUIECKHUE
1 buryphI 1 UX 1 1 bu6mmoreka [JOK
cBoiicTBa. 3Mepenue https://m.edsoo.ru/7f415¢e2e
reOMETPUUYECKUX
BEJIMYHH
but6mmoreka [IOK
2 T 15 1
PEYTOTLHITH https://m.edsoo.ru/7f415¢2e
[TapannensHbie
3 IpsSMBIE, CYMMa VIJIOB 28 3 bubnmorexa LIOK
P &y y https://m.edsoo.ru/7f415¢2e
TPEYroJIbHUKA
OKpY>KHOCTH U KPVYT.
4 Fe(zz[]eT I/I‘—IeCKI/Iepy 8 1 Bubmiorexa ITOK
P https://m.edsoo.ru/7f415e2e
MOCTPOECHUS
5 [ToBTOpenue, 6 bubnunoreka [IOK
000011IeHE 3HAHUHA https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO
i 68 6 0

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoauugecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchl
N bubnuorexa [JOK
! HerbipSxyroabHKit 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
) 0 MPOTMOPLHOHAIBHBIX 15 | bubnnorexa [JOK
OTpe3Kax, MoI00HbIC https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Inomans. Haxoxaexnue
3 IUIOIIA/Iel TPEYTOJIbHUKOB 14 | bubnnorexa [JOK
Y MHOTOYTOJIbHBIX (UTYD. https://m.edsoo.ru/7f417e18
[Tnomaay momoOHBIX GUryp
4 Teopema IIudaropa u 10 | bub6mmoreka [IOK
Hadajia TPUrOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTIbl B OKPY>KHOCTH.
Bnucannble u onvcaHHbIE
5 YETBIPEXYTOJIbHUKHU. 13 1 bubnmoreka [IOK
Kacarenbnbie k https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue
OKPYXHOCTEU
6 [ToBTrOpenue, 06o0IIEHNE 4 1 bubnuoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOT'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIACC

Koan4gecTBo 4acoB

DJIEeKTPOHHbIE
No /i HaunMeHnoBaHMe pa3/ie/ioB U TeM Konrposnbie | TIpakTuuecknue (uu¢ppossbie)
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmuoreka [JOK
3 B 8 1
CKTOPBI https://m.edsoo.ru/7f41al2¢
4 JlexapToBBI KOOPAMHATHI HA 7 | bubnmoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/7f41al2c
Tpuronometpus. TeopeMbl
1 KECI/IH COB I/IpCI/IH COBP Pemenue 12 1 bubmorexa HOK
Y YEOB- https://m.edsoo.ru/7f41al2¢
TPEYTOJIbHUKOB
[IpaBunbHBIE MHOTOYTOJIBHUKHU.
5 JIMHa OKPY>KHOCTHU U TUIOIIAb 8 1 bubmmorexa HOK
Py H IE https://m.edsoo.ru/7f41al2¢
Kpyra. Beruncienue miomiaaeit
but6mmoreka [IOK
6 7 1
JBIDKEHHS ILIOCKOCTH https://m.edsoo.ru/7f41al2¢
[IpeoOpazoBanme moao0us.
but6mmoreka [{OK
2 Metpuueckre COOTHOIIEHUS B 6 1
https://m.edsoo.ru/7f41al2¢
OKPY’>KHOCTHU
7 [ToBTOpenue, 0600IIEHNE, 20 bubmuoreka [JOK
CUCTEMaTU3alus 3HaHuH https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 63 6 0
ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MPOBEPSEMBIE TPEEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOTI'PAMMBbBI

7 KITACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJibTarTa
6 I'eomerpus
Pacno3HaBaTh M3yueHHbIE T€OMETPUUYECKHE (PUTYpBI, ONpPENeNiTh UX
B3alMHOE pAaCIOJIOKEHHUE, H300pakaTb TIeoMeTpuuyeckue (uUrypsl,
6.1 BBINOJIHATh YEPTEXKHU MO YCIOBHIO 3a1aud. V3MepsTh JTUHEWHBIE U
YTJIOBbI€ BETMYMHBL. Penrare 3aaun Ha BEIYMCIICHUE JUTHH OTPE3KOB H
BEJIMYMH YTJIOB
Jenatb rpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHUH MPEAMETOB B
6.2 peaNbHOM JKU3HH, pa3MepoB MPHUPOAHBIX OOBEKTOB. Paszmuuars
pasMepbl ITUX 0OBEKTOB 10 MOPSAIKY BETUUUHbI
6.3 CTpoUTh YEPTEKH K TEOMETPUUECKUM 3a7a4am
[Tonp30BaThCsl NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOIb30BAThH
6.4 NPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PELICHUN
3aja4
65 [IpoBoAMTH  JIOTMYECKHE  PACCYKIEHUS  C  HCIOJIb30BAaHUEM
. TEOMETPUUYECKUX TEOPEM
[Tonb3oBaThCs HpU3HAKaMu paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYroJbHUKOB, CBONCTBOM MEAMAHbI, MPOBEAEHHOW K TUIIOTEHY3€
PSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH F€OMETPUUECKUX 3a1a4
OnpenensaTs NapajieabHOCTh HNPSAMBIX C MOMOINBIO YIJIOB, KOTOpBIE
6.7 obOpasyer ¢ HUMHU cekymas. OnpenensaTs MapamieTbHOCTh MPSIMBIX C
' IIOMOIIBI0 PAaBEHCTBA PACCTOSHUN OT TOUYEK OJHOM MPSIMON 10 TOUYEK
JIpYyrou npsaMou
6.8 Pemrate 3amaun Ha KieT4aroit Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS U HAXOAUTh YHUCIOBbIE U OYyKBEHHBIC

3HAYCHUA YIJIOB B TICOMCTPHYCCKHUX 3aJadax C HCIIOJIb30BAHUECM




CyMMBI YTJIOB TPEYTOJIBHUKOB M MHOTOYT'OJIbBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MpPU TEPECEUCHUH JIBYX HapajjieNbHbIX MPSIMbIX

CCKYHICI\/’I. Pemrats MPAKTUYCCKUC 3a1a41 Ha HAXOXKACHUEC YIJIOB

6.10

BJI&[[GTI) IIOHATHUECM reoMEeTpUICCKOro MECTa TOYCK. YMmeThb
OIIpCACIIATD 6I/ICCCKTpI/Icy yria u Cepe,HI/IHHHﬁ NEPNCHAUKYIISIPD K

OTPE3KY KaK TeOMETPHUYECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEIEIECHUS OKPYKHOCTHM M Kpyra, XOpabl U
IMaMeTpa OKPY>KHOCTH, IIOJb30BATbCA MX CBOMCTBaMHU. YMeETb

IIPUMEHSTDH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bnaners moHsATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH,
yMeTb HaxomuTh e€ 1eHtp. [lomb3oBartbest (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUKE, U O
TOM, YTO CEpeIMHHBbIE MEPIEeHIUKYJIAPhl K CTOPOHAM TPEYroJbHUKA

MIEPECEKAIOTCS B OJTHOM TOYKE

6.13

Brnagerp mnoHATHEM KacaTenpHOM K OKPYKHOCTH, IIOJB30BaThCs
TEOpEMON O MEpPHEeHIUKYJSIPHOCTH KacaTelbHOHM M pajuyca,

HpOBC,Z[éHHOFO K TOYKC KaCaHHA

6.14

ITons3oBaThCA HpOCTCﬁIHPIMH TCOMECTPUYCCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC T'C€COMCTPHUYCCKUC TIIOCTPOCHUA C IMOMOLIBIO

UPKYJIS ¥ IMHEHKH

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'O 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacro3naBaTte OCHOBHBIC BHUbI I-IeTI:IpéXYFO.]IbHI/IKOB, HUX JJICMCHTHI,

MIOJIL30BATHCSI X CBOMCTBAMH IIpU pCUHICHUH TCOMETPUUCCKUX 3aaa4d

6.2

HpI/IMeHSITI) CBOMCTBA TOYKH nepeccucHss MEaAnaH TPCYyroJbHUKa

(LleHTpa Macc) B pelieHUH 3a/1a4

6.3

Bnagerr nonsTHEM Cpe,[[Hefl JIMHUKU TPCYroJIbHUKAa U TpallCluu,

IPUMEHATh HMX CBOWCTBA IPHU PEIICHHWM TI'E€OMETPHUYECKUX 3a/ad.




[Tonb3oBaTbea Teopemort Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX

OTpPEC3KaxX, MPUMCHATD UX IJIA PCHICHUS IPAKTUYCCKUX 3a1a4

6.4

HpI/IMCHHTB IIPpU3HAKHU HO,Z[O6I/I$I TPECYIrOJIbHUKOB B  PCHICHUH

TCOMECTPHUICCKUX 3aaa4d

6.5

[Tonp3oBatbes Teopemoit [lndaropa mis pemeHuss reOMEeTPUIECKUX H
OPAKTUYECKUX 3a7ad. CTpouTh MaTEeMAaTHYECKyl0 MOJEIb B
IIPAaKTUYECKHUX 3a7a4ax, CaMOCTOSTENBHO JEJIaTh YepTEX U HAXOAUTH

COOTBCTCTBYIOIIUC JJIMHBI

6.6

Bnagers noHATHAMM CHHYCa, KOCHHyCa W TaHI€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TPEeYroyibHUKA. [lob30BaThCsi 3THUMH TMOHATUSIMHU

AJId pCHICHUA IMTPAKTUYCCKUX 3aaa4d

6.7

Beruucnsate (paznuaHbIMEA  crOcOOaMM) TIIOMIAb TPEYTOJbHHUKA |
IUIOIIAId MHOTOYTOJBHBIX (Uryp (moib3ysich, TJe HEOOXOAMMO,
KaJIbKyJIATOpOM). [IpUMEHSTh TOJIydeHHBIE YMEHHS B MPAKTHYECKUX

3amayax

6.8

BiageTs NOHATHAMYU BOIMCAHHOTO U IIEHTPAJIIBHOI'O YIJIa, UCIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX yTrjaX, yriaXx MeXAy XOpAaMH (CEeKyIIMMH) U
yIJe MEXIy KacaTeIbHOW M XOPAOH NpH PElIEHHH I€OMETPHUYECKHX

3aaa4d

6.9

BJIB.Z[GTI: IIOHATHUEM OIIMCAaHHOI'O ‘-IGTI)IpéXYI‘O.HI)HI/IKa, IMPUMCHATH

CBOMCTBA OIMCAHHOT'O IICTHpéXerJ'I]':,HI/IKa IIpH PCUICHHUU 3a1a4

6.10

HpI/IMeHHTI) IMOJIYYCHHBIC  3HAHHA Ha  IIPAKTHKEC —  CTPOUTH
MATCMAaTHUYCCKUEC MOACIN AJIA 3aJa4d peaanoﬁ JKU3HHU U IIPOBOJUTDH
COOTBETCTBYIOIIME  BBIYHCIICHHA C TPUMCHCHHUEM HO,Z[O6I/I5I n

TPUTOHOMETPHUH (TI0JIB3YSCH, I'7Ie HEOOXOIUMO, KAJIBKYJIATOPOM)

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI0 00111er0 00pa3oBaHus

6

['eomeTpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKIMHU OCTPBIX YIJIOB, HAXOAUTH C UX

IMOMOIIBIO PA3JIMYHBIC JJIEMCHTBI MPAMOYI'OJIBHOTO TPECYTOJIbHHUKA




(«pemieHue  MPSIMOYTOJbHBIX  TPEyroibHUKOB»). Haxomuts (c

IIOMOIIBIO KaJ'IBKy.TIHTOpa) JUIMHBI 1 YTJIbI JJIA HETA0IUYHBIX 3HAYECHUH

6.2

[Tonp3oBaTbCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JJIsi HAXOXJAECHUS COOTHOIIECHUMN

MCKAY TPUTOHOMETPUUICCKUMU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUIsl HAaXOKICHHS
pa3IMYHBIX DJIEMEHTOB TPEYTrOJbHHKA («PELICHHE TPEYTOJbHUKOBY),

IMPUMCHSATDH UX IIPHU PCIICHHUU 'COMCTPHUYCCKUX 3a1a4

6.4

Brnaners nonsTusMH npeoOpa3oBaHUs NOJO0MS, COOTBETCTBEHHBIX
37eMeHTOB Moa00HBIX ¢uryp. Ilosb30BaThCcsl CBOWCTBaAMM MOAO0OMS
NPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YTIIBI Y
nono0HbIX ¢uryp. IlpuMeHsTh CBOMCTBa MOAOOHS B MPAKTHYECKUX
3ajjayax. YMeTb NPUBOAUTH IpUMEpbl MONOOHBIX (uryp B

OKpY?KaroueM MUpe

6.5

[Tonb30BaThcsi TeOopeMaMH O TIPOU3BEJACHUH OTPE3KOB XOpH, O

MMPOU3BCACHHUHN OTPE3KOB CCKYIIUX, O KBAJApaTe KacaTeJIbHOM

6.6

[Tonp30BaThCcst  BEKTOpamMH, TOHMMATh UX TEOMETPUYECKUNA U
buznyecKuil CMBICH, MPUMEHATh MX B PEIICHWH TeOMETPUUYECKUX U
duznyeckux 3amad. [IpuMeHSATH CKalspHOE MPOU3BEACHHE BEKTOPOB

IJId HAXOXKACHUA NJIMH U YTJTIOB

6.7

ITonp30BaThCS METOJIOM KOOpAWHAT Ha IINIIOCKOCTH, IPUMCHATL €ro B

PCIICHUN TCOMETPUUCCKUX U MIPAKTUICCKUX 3a/1avd

6.8

Bnagers NOHATHAMM  NPAaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPYXXHOCTH, UIMHBI AYI'M OKPYXXHOCTM W paJUaHHOM Mepbl YyIa,
YMETb BBIUMUCIATH IUIOW@Ab Kpyra M ero uvactel. IlpumeHnsaTs

MOJTYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJavdax

6.9

HaxoauTe ocu uiu HEHTPBl CUMMETPUH GUTYP, TPUMEHSTH JABHKCHHS

IUIOCKOCTH B MPOCTEHIINX CIIydasx

6.10

HpI/IMCHﬂTB MOJIYUCHHBIC 3HaHHUA Ha  OPaKTUKC —  CTPOUTH
MATEMAaTHUYCCKUEC MOACIN AJIA 3aJa4d peaHBHOﬁ JKU3HHU U MIPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYMCIICHHA C TNPUMCHCHHUEM HOI[O6I/I$I n

TPUrOHOMETpHUYECKUX (GyHKUUN (TOJB3ysCh, THO€ HE00XOaUMO,




KaJIbKYJIITOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
6 I'eomerpus
HavansHuele nonsTus reometpun. Touka, npsimasi, OTpPE30K, Jyd. Yo Buasl
6.1 yriaoB. BeprukaibHble M CMexHblEe yribl. buccexkrpuca yrna. Jlomanas,
MHOTOyrojbpHUK. [[apamienbHOCTh U NEPIEHANKYIISIPHOCTD IPSIMBIX
6.2 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOH CHMMETpHH.
' ITprMepsl CHMMETPHUH B OKPYKaIOLIEM MUPE
63 OcHOBHBIE TIOCTPOCHMSI C NOMOLIBIO LUPKYJ M JIMHEHKH. TpeyrojbHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOKWCTBA
64 PaBHOOeIpeHHBI M PaBHOCTOPOHHHMI  TPEyroibHUKU. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa ¥ TNpPU3HAKK PaBHOOEIPEHHOro TpeyrojibHukKa. llpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa U NPU3HAKU MapaJUIENbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' BHelnue yribl TpeyrojibHUKa
[IpsimoyronbHbl  TpeyrojdpHUK. CBOMCTBO MeIuMaHbl IPSIMOYTOJIBHOTO
6.7 TPEYrojbHUKA, MPOBENEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 1IpsIMOYTrOJIBHBINA TPEYTrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B IreOMETpHH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonbiieM yrie W Oonbliell CTOpoHE
TpeyrojabHuKa. [leprenauKysap U HaKJIOHHAs
6.9 I'eomeTpuueckoe MecTto TOYeK. buccektpuca yrina U CepeIUHHBIN
' NEPHEHAUKYIISIP K OTPE3KY KaK FTE€OMETPUYECKHUE MECTA TOYEK
OkpyXHOCTb W Kpyr, XOpAa M JuaMeTp, HUX CBoiicTBa. BzaumHoe
6.10 pacmoyioKeHue OKpY>KHOCTH u npsMou. KacatenpbHas W cekymas K
OKpY’KHOCTHU
611 OKpyXKHOCTb, BIUCaHHas B yroj. BrucaHHas M ONMCaHHAas OKPYXHOCTH

TPEYTOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 ['eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpatT, X MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBoMCTBa U npu3Haku. [IpsmoyronabHas
' Tpaneuus

64 Meron yasoenuss meauansl. LlenTpanbsHas cumMmerpus. Teopema Paneca u
' TeopemMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUY TpEeyrojibHUKA U Tpanenuu. L{enTp Macc TpeyrosibHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(¢uiueHt moxodus. Ilpusnaku mnomodus
' TpeyroJbHUKOB. [IpruMeHenue nogo0us mpu peleHu NPakTUYECKUX 3a/1a4
6.7 @opmynbel AN IUIOIIAAU TPEYrojibHUKA, MapajieiorpamMma, pomba u
. Tpaneuuu

6.3 CpoifctBa miomaneit reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIMIAJEH
' o100HbIX (hUryp

6.9 Brruncienue miomanei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHUn
' IIPAaKTHYECKUX 3a/1a4

CuHyc, KOCHHYC, TaHI€HC OCTpPOr0 yIja HpsSMOYTOJBHOTO TpPEYIOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXIECTBO. | pUTrOHOMETPUYECKHUE
¢ynkuun yrios B 30°, 45° u 60°

6.1 BrnucanHbele ¥ LEHTpaJbHBIE YIUIBI, YTOJd MEXAY KacaTeIbHOM U XOpIOM.
' VYTIubl MEXAYy XOpJAaMU U CEKYLIUMU

6.13 BnucanHuble 1 onucaHHBIE YETBIPEXYTOJIBHUKH

614 B3anmHoe pacrnionoxkeHue IOBYX OKpyx)HocTel. Kacanume OKpy HOCTEH.

OOu1re kacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KUIIACC




Kon

HpOBepﬂeMI)lﬁ 3JIEMEHT COACPKAaHUSA

6 I'eomerpus
61 Cunyc, xocunyc, TanreHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 NPAaKTUYECKUX 3aJad C MCIOJb30BAaHMEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue nomodbus. [To1odre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 MpoU3BEAEHUH OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJipaTe KacaTeIbHON
Bextop, nmomHa  (MOAynb) — BEKTOpa,  COHANpaBlIEHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO  HANpPAaBJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalliy HaJl BEKTopamu. Pa3ioxkeHne BeKTopa Mo JIByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkanspHOe NMpOoU3BeJIeHHE BEKTOPOB, NPUMEHEHHUE IS
' HaXO0X/IEHUS JUIMH U YTJIOB
JlexapToBbl KOOPJAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSMOM M OKPY’KHOCTH B
6.7 KOOp/IMHATAaX, [epeceYeHne OKPYKHOCTEH U MpsMbIX. MeTol KOOpJIUHAT U €ro
IIPUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIUUCICHHUE JUIMH AyT
' OKpY>KHOCTEH
6.10 [Imomane kpyra, cekropa, CerMeHTa

6.11

JIBOKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu ¢Guryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensuslii nepenoc. [loopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOH 00pa30oBaTe/IbHOM NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATHUSMHU: MHOXECTBO, IOJMHOXECTBO,
Oomnepaly HaJ MHOXECTBAMH;, YMEHHUE OIEepPUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBo, LUK, MPUMEHITh MX NpPU PEIICHUU
3aJa4; yMEHHE HCIIOJIB30BaTh TpapruecKoe MPEeICTaBICHUE MHOXKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBICHU, MPU PELICHUH 3a7ad

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMM: ONPEACICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHUE PACIO3HABAaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTL IIPUMEPHl U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHMI

YMeHne ornepupoBaTh MOHITHSIMHU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JEIUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JIETUMOCTH, IIeJI0€ YHUCJIO, MOAYJb YHhCia, OOBIKHOBEHHAs APOoOb W
JOecsATUYHAs TpoOb, CTAHIAPTHBIN BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UpPpPALlMOHATIBHOE 4YHUCJIO, apU(METUYECKHIl KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JEWCTBUS C YUCIaMH, CpaBHUBAaThb U
YHOPSAIOYMBATh YHWCJA, MPEACTABIATh YHCIAa Ha KOOPAUHATHON
OpsIMOH, OKpYTIJIATh YHUCIA; YMEHUE JeNaTh MPUKHUIKY U OLICHKY

pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTelIeM,
apudmeTHyecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH, anredOpandeckas
npoOb, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
0oJbIlle €AMHUIIBI; YMEHHUE BBIMONHATH pacy€Tel Mo ¢dopMmyam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKCHUN U
BBIPQXXEHUI C KOPHSIMH, PA3I0KEHHE MHOTOYJIeHa Ha MHOXKUTENIU, B
TOM 4YHCJIE C WCIOJb30BaHUEM (GOPMYJT DPAa3HOCTH KBAApaTOB H

KBaJpaTra CYMMBbI U Pa3HOCTHU

Ymenue OIICPHUPOBATH INOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pelllaTh JUHEMHbIE U KBaJpaTHbIE ypaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMI
NIEPEMEHHOM, B TOM UYHCJIE NIPU PELIEHUH 3a/1a4 U3 APYTUX MPEIMETOB
W TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
OpsIMyI0 ¥ KOOPAMHATHYIO IIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIHUA, rpaduk GyHKIHH, HYIH
GyHKIMH, POMEXKYTKH 3HAKOITOCTOSTHCTBA, MPOMEXKYTKH
BO3pacTaHMs, yOBIBaHUS, HaWOOJIbIIee W HAMMEHbIIEEe 3HAYCHUS
GyHKIHIH; yMeHHe OIIepUpOBaTh HOHSTHSMH: npsimast
NPOTNOPLUHUOHATIBHOCTD, JTUHEHHAsT (PyHKIMS, KBaapaTu4Has (yHKIHSA,
oOpaTHasi TPOMOPIMOHATIBHOCTh, Mapabosia, rumepOoia; yMeHHUe
CTpouTh Tpaduku PyHKIUN, UCTIONH30BATh TPAdUKH JIJIS OTIPEACTICHUS
CBOHMCTB IPOIIECCOB W 3aBUCHMOCTEH, JJISl peIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TIPEJAMETOB W PEANTbHOW IKU3HH, YMEHHE BBIPAXKATh

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMmenue OIIepUpOBaThH MOHSITUSMHU: MOCJIeI0BATEIbHOCTb,
apupMeTHuecKkass M TeoMeTpUyecKas  IMPOrPeccCHH;  yYMEHHE
UCIIOJIb30BaTh CBOWCTBA TOCJEI0BATENBHOCTEH, (OPMYINIBI CyMMBI U
oO0IIero 4ieHa MpH pelIeHUM 3a/1ad, B TOM YHUCIE 3a7ad U3 APYTHX

y4eOHBIX MPEIMETOB U PEATTLHOM KUZHU

YMmenune peuiaTh 3aga4v pas3HbIX THIIOB (B TOM YMCJIC Ha MPOLCHTEHI,
JOJIM W YacCTu, ABHUIKCHUC, pa60Ty, HCHY TOBapOB U CTOUMOCTH
IMOKYIIOK M YCJIYT', HAJIOTH, 3aa4YUu 13 obnactu YHpaBJICHUA JTAUYHBIMU U
CeMEHBIMU (l)I/IHchaMI/I); YMCHUC COCTaBJIATHb BBIPAKCHUA,
YpaBHCHHUA, HCEpPAaBCHCTBA MW CUCTEMBI 110 YCJIOBHUIO 3aJadyu,
HCCJIICA0BATh MOJTYYCHHOC PCIICHHUC U OLICHUBATH HpaBI[OHOI[O6HOCTL

IMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyroJbHHK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYrojJbHUK,

MEOAHUaHa, 6I/ICCCKTpI/ICa U BBICOTA TPCYI'OJIbHUKA, tleTHpéXYl"OJ'II;HI/IK.,




napajuiesiorpaMM, pomO, TpSAMOYTOJIbHUK, KBajapar, Tpamerus;
OKPYXHOCTb, KpYT, KacarejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3ajadyd, B TOM UYHCJIE U3 MOBCEIHEBHOI
KU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKHX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (pakToB

10

YMeHne omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MAapalUIEIbHOCTh U INEPHEHAUKYISAPHOCTh INPSMBIX,
yrol MEXAYy MpsMBIMU, MEPHEHIUKYISp, HAKJIOHHAs, MPOEKILHs,
nogobue Gpuryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M TNPSAMOW; YMEHHE DPACIIO3HAaBAaTh PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpPE

11

YMeHue omnepupoBaTh IOHSATUSAMM: JUIMHA, pPACCTOSHUE, YIoil
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh PAa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KaIOILEM
MHUpE; yMEHHE TMPUMEHATh (GOpMyIbl MEepUMeTpa U IUIOIAIU
MHOTOYTI'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO MapajuIeNIeNIUIela; YMEHHE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpuUroHOMeTpHUUECKHE COOTHOUICHMS  JAJIs

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, TIJIOIIAIECH1

12

YMmenue u3zo0pakaTh IUIOCKME (UIYypsl W UX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUTYPBl OT pPYyKH, C TMOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HWIIHU

CHMBOJIbBHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  IHOHATUSAMHU:  IHPSAMOYTOJIbHAsE  CUCTEMA
KOOpJIMHAT; KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOM3BENICHUE BEKTOPA HA YHCIIO, CKATISPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pELIeHus 3ajad, B TOM YHCIE U3 JPYrux Yy4eOHBIX

NpeaAMETOB U peaHLHOﬁ KHN3HU

14

YMeHue omnepupoBaTh IOHITHUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IMarpaMMBbl,  TaOIWIBL, cpenHee — apudmMeTHUeckoe, MeauaHa,
HauOoJplllee M HaUMEHbLIee 3HAYEHUs, pa3Max 4YHUCIOBOro Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  NpeoOpa3oBHIBATH




uH(OpMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JuarpaMMax,
OTPaXXaloLIyI0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUWA, YMEHHME pacrno3HaBaTh M3MEHYMBBIC BEJIUYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omnepupoBaTh MOHATUSAMU: CIIyYaiHBIH ONBIT (CIy4alHBIN
OKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTApHBIM HCXOJ)
CIly4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTH COOBITHS;
YMCHUEC HaXOAUTh BCPOATHOCTU CﬂyqaﬁHLIX COOBITUA B OIIBITAX C
PABHOBO3MOXXHBIMU 3JIEMEHTapHBIMH COOBITUSIMHM; YMEHHE peIIaTh
3a7jauyll METOJOM OPraHM30BaHHOTO Iepedopa M € HCHOIb30BaHHEM
npaBuia YMHOXKEHHS; YMEHHE OLEHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITUH M SIBJICHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKpY)KalOIleM MHpPE W B JKU3HH,
3HAKOMCTBO C IIOHATHUEM HEC3aBHCHMBIX CO6BITHﬁ; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €ETO POJIBIO B MACCOBLIX SABJICHHUAX

16

YMeHue BBIOMPATh MOIXOANIUN W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIE BBIJAIOMIMECS  PE3YJbTAThI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, MPHUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOH UCTOPUU




HHEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblii JJIEeMEHT COAEePKAHUS

Yucia ¥ BEIYUCIICHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky qeMMOCTH HEIbIX YUCET

OOBIKHOBEHHEIE u JACCATHYHBIC I[pO6I/I, IMPONLCHTHEI, OCCKOHCYHBIE

2 NEPUOANYECKHE JPOOH

13 PanmonanbHple  umMcna. ApudMeTHdyeckue OmepalMd C PaLUOHATIbHBIMU
' qucIaMu

L4 JelicTBuTenpHble uuciaa. Apu(MeTHYECKHE OIlepaluud ¢ JAeHCTBUTEIbHBIMU
' quCcIaMu

s [TpubnuKkEHHBIE BBIYMCIEHUS, TNpaBWIa OKPYIJICHMs, NPUKHIKA U OLIEHKa
' pe3yJbTara BBIYMCICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasareiaeM. CTENEHb C pPalMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENIEHU

2.3 MHorouieHsl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. [HenictBus c
' apu(METHYECKUMH KOPHIMHU HATypaIbHOMN CTETICHN

3 VYpaBHEHMs U HEpaBEHCTBA

. Ilenple u 1OpoOHO-panMOHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTH
. YpaBHEHUU

39 [lenbie U npoOHO-palioHaNbHbBIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TeKCTOBBIX 3a7a4

4 UucnoBsle OCIEA0BATENBHOCTH

4.1 ITocnenoBaTensHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEHN

4.2 Apudmernueckass u reomeTpuyeckas nporpeccuu. Dopmysa  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3amaHus  GyHKnuud. ['paduk  ¢ysknuun. OOmacth
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI U
MUHUMYMBbl (QyHkuuu. HauOonpliee W HauMeHblllee 3Hau€HHE (QYHKIMHM Ha
MIPOMEXKYTKE
6 Koopannats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojapHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKUX BEIIMUUH
7.6 BexkTopsl Ha TI0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pacsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka. ['eometpusi: 7 - 9-e kinacchl: 0a30BbIid ypOBEHb: YueOHUK; 14-¢
usnanue, nepepadoranHoe Aranacss JI.C., byty3os B.®., Kagomies C.b. u ap.

AxrmonepHoe o6miectBo «M3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Maremaruka. ['eometpus : 7 - 9 kaccel : 0a30BbI YPOBEHD : METOAMIECKOE
nocoOue K nMpeAMEeTHOM TuHUU yueOHuKOB 1o reomerpuu JI.C. AranacsHa, B.®.
byry3osa, C.b. KagomiuieBa u np./ - 2-e u3j., crep. - Mocksa : [Ipocsernienue,

2023.-48 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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