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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYyp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro o0pa30BaHUs 3aKII0YAETCsl B TOM, YTO 00YyJarOLIHiiCs
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienpio u3ydeHusi reOMETpUH SIBJISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa Ipu
pEIIEHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUYECKYI0 (Urypy, ONUCaTh
CJIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTU IUIOLIAJb 3€MEJIbHOIO Y4YacTKa, PAacCUUTaTb
HEOOXOAMMYIO [UITMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWMJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTEIbHAS JIMHUS B U3YYCHUM I'€OMETPHUM.
[lpu pemieHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENN pEaJbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaxkHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMU YYE€OHBIMH NpeAMETaMH,
MOTHUBUPOBATh  MCIIOJIB30BaTh  ONPEACNCHHUS  TIeOMETpPUYEeCKUX  GUryp U MOHSATHIH,
JEMOHCTPUPOBATh IPUMEHEHUE TOJTYyYEHHBIX YMEHUN B (U3HUKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cooTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropa.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«[IpeobpazoBanus mo00us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B HeleN0), B 9 kimacce — 68 vacoB (2 Jaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauvanpHple nmoHsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jyd. Yrosu. Bunabsl yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaOILlEM MUDE.

OcCHOBHBIE TIOCTPOEHHUS C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NIpHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHemiHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MeEAMAaHbl IHPSIMOYTOJIBHOIO TPEYrOJbHUKA,
npoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0bIIeH CTOpoHe TpeyronbHuKa. [lepneHIuKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccekrpuca yria M CEpeIUHHBIA NEPIEHIUKYISAp K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOICTBa. B3anMHoOe pacrosiokeHne
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyxXHOCTU. OKpYyXHOCTb, BIIMCaHHAas B

yroi. BrimcanHas u onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.
8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema Qaiieca U teopema o
IIPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp macc TpeyroiapHuKa.

[TogoGue TpeyroapHUKOB, Kod(pdunmeHtT nomgodus. [Ipusnaku mogoOus TPEyroJbHHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynsl A IUIOMAAN TPEYTroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTyp.

Brruncnenue niomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHud MPAKTUIECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIVIa IPSAMOYIOJBHOTO TpEyrojbHUKAa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIEC YIUIbI, YIOJ MEXKIY KAacaTeJIbHOM M XOPIOH. YTIbl MEXIY
XOpJlaMH U CEeKyIUMMHU. DBrucaHHble M OIUCaHHbIE YETHIPEXYTOJIBHUKHU. B3anmuoe



pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmue KkacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 go 180°. OcHOBHOE TPHUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PermieHue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluH Haj
BEeKTOpaMHu. PaznokeHue BeKTOpa 1o JIByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkassipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA ILJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NMPSAMBIX. MeToa KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKpYKXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (d71eMeHTapHbIe NPECTaBICHNU).
[TapaensHslil nepeHoc. 11oBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomerpus»
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJb30BAHUIO ATUX JOCTHKEHUN B IPYTHX HAyKax W MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPakIaHCKOro o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITHUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHME B PEIICHUM NPAKTUYECKUX 3aJa4 MaTEeMaTUYECKOH
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YelIOBEUECKOH AeATeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIUBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIbCKON JIeATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpOBaHMEe  KYJbTYPbl  310POBbS H
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelieHus 3aj1ad B 00JacTH
COXPAHHOCTH OKPYXKaIOIIEH cpeabl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa JKOJIOTHUECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCIIOBUAX HeOHpeﬂeHéHHOCTI/I, IMMOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0UMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOPMyITUPOBATh UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAalMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
JeicTBus, GOpMYIMPOBATH U OLEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Bba3zoBble Jioruyeckue aeiicTBUS:

® BBIIBISITh M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIY MOHATHAMH, (POPMYIHPOBATH OIpPENETICHUs TMOHSATH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(UKALNU, OCHOBAHUS ISl 0000IIEHUS 1
CpaBHEHWSI, KpUTEPUH ITPOBOIMMOTO aHATN3a;

® BOCIPHHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpUIIaTeNbHbIE, eMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (pakTax,
TaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSIX, MpeiaraTh KPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C WCIIOJIH30BAHHWEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W HHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

e pa3buparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (TIpSMBIE U OT TIPOTUBHOTO),
IPOBOJIUTh CaMOCTOSTEIHHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTpaWBaTh apryMEHTAIHIO, MMPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTH CHoOcoO pemieHus ydeOHOW 3anadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOMpaTh HauOosee MOAXOAAIIUN ¢ YUETOM CaMOCTOATEIHHO BBIICTICHHBIX
KPUTEPUEB).

Ba3oBble ucciiefoBarebcKue 1eiCTBUSA:

® WCHOJB30BAaTh  BOMPOCHI ~ KaK  HCCIIEAOBATENLCKUH  HMHCTPYMEHT  TIO3HaHUS,
(bopMyITHpOBaTH BOMPOCH, (PUKCHUPYIOIIHE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEIHLHO
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;

® TMPOBOJIUTH IO CAMOCTOSTEIHHO COCTaBICHHOMY IUIAHY HECIOXHBIA JKCIEPUMEHT,
HEOOJIbIIIOE  HCCIEIOBAHWE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOM;

e camocCTOATEeNbHO  (opmMymupoBaTh 00O0OIIEHWUS ¥  BBIBOABI IO  PE3yJIbTaTam
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIEIOBaHUs, OLEHUBATh JTOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;



IIPOTrHO3UPOBATE BO3MOKHOEC PA3BUTHEC IMPOLECCA, a TAKIKC BbIABUI'aTh IPEAIIOIOKCHHNA
0 €TI0 Pa3BUTHH B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHUS;

BBIOMpATh (opMy IpeAcTaBiIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PElIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMM MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIPUHUMATH U (OPMYIHUPOBATH CYXJACHUS B COOTBETCTBHH C YCIOBUSIMHU H LEISIMH
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIleHUs 3a/1adl, KOMMEHTUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0JI¢ OOCYXKICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TEMBI, TPOOIIEMEI,
perraeMoii 3a1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIATh
CBOM CYXKJEHUS C CY)KJIEHUSMHU JPYTrUX YUYaCTHUKOB JHajora, 0OHapy»KuUBaTh pa3linyue
U CXOJICTBO IMO3UIMH, B KOPpeKTHOH ¢(opme GdopMmynupoBarh pa3HOTIAcHUS, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3YNIbTAThl PEIICHUS 33Ja4d, SKCIIEPUMEHTA, WCCIICIOBaHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMpATh (opMaT BEICTYIUICHHS C YYETOM 3a1a4 TPE3CHTAIUHA |
0COOEHHOCTEHN ayAuTOpUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHIYabHON pabOTHI MpH
pelIeHnH y4eOHBIX MAaTEMaTHYCCKHIX 33]1aY,

MPUHUMATH IIeJIb COBMECTHOM AESITeNbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pactpeesTh BHIBI PabOT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC U PE3yJIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (0OCykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBHIE
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OI[CHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMHA MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpPATh CIMOCOO pemeHuss ¢ YYETOM HWMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TPoIecca M pe3ybTara PEIICHHS
MaTeMaTH4YeCKOM 3aauM;



® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PELICHUH 3aJa4dd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBUE PE3YNbTaTa ACATEIBHOCTU MOCTABICHHON IENU U YCIIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJIM HETOCTHKECHHUS LIEJIH, HAXOAUTh OIIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUMiiCs MONYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh U3yueHHbIE TE€OMETpPUUYECKHE (UIYpbl, ONpPEAeNsATh HUX B3aUMHOE
pacmnojio)keHue, u300pakaTb T'€OMETPUYECKUE (UTYPBI, BBIOJHATH YEPTEKU 110 YCIOBHUIO
3anau. V3MepsATh JIMHEHHBIE W YIJIOBbIE BEIMUYMHBI. Pemarh 3a1auu Ha BBIUMCICHHUE JIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MIPEIMETOB B PEAIbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Ctpoutp 4epTeXH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbcs NpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOMCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTH TOTUYECKHE PACCYKICHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMHM pPaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEAWAHbl, NPOBEAEHHOM K THUIIOTEHY3€ MpPSMOYIOJbHOIO TPEYroJbHUKA, B PELIEHUU
TEOMETPUYECKUX 3aau.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh NapaieIbHOCTh MPSMBIX C TIOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4yaToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FEOMETPUUECKUX  3aJayax C  HUCIOJb30BaHMEM CYMMBl  YyIJIOB  TPEYroJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX MpPU TMEPECEYCHUU JABYX MapauIeIbHbIX
NpsIMBIX CeKylIel. PemaTs npakTnyeckue 3a1aun Ha HaXOKJEHHUE YIJIOB.

Brnazners noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPEAesATh OUCCEKTPUCY yriia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETPUUECKHUE MECTa TOUEK.

DopMyIUpPOBaTh ONpPEACNICHUsI OKPYKHOCTH M KPYra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWUTh €€
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA IEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEPIECHIUKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.

[Tosmp30BaTbcd  NPOCTEUIIMMU  TEOMETPUYECKMMHM  HEPABEHCTBAMM, IIOHMMAaTb MX
MIPAaKTUYECKUM CMBICIL.

ITpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHMSI C TOMOLIBIO HUPKYJIIS U JIMHEHKU.



K xoniy oOydeHuss B 8 kJacce 0OOydYarOMMICS TOJYYUT CICAYIOIHUE TPEIMETHbBIE
pE3yJIbTaThL:

PacriozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaThCS HMX
CBOMCTBaMH IIPU PELICHUH I€OMETPUYECKHX 3aJad.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIUAH TPEYroJbHUKA (LEHTpa Macc) B
pelIeHny 3aj1au.

Bnagers nonstuem cpeaHeil JMHUM TPEYroJbHUKA U TPANELUH, IPUMEHITh UX CBOWCTBA
IIPU pElIeHHH TreoMeTpuueckux 3anad. llomp3oBarecs Teopemon Paneca U TeopeMOH O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIICHUS NPAKTHYECKUX 3a/a4.

[TpuMeHsTh IPU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH T'€OMETPUUECKHX 3a/1au.

[Tonb3oBatbess Teopemoi Iludaropa myis pemeHuss reoOMETPUYECKMX M IMPAKTHUYECKUX
3aga4. CTpOUTh MaTEMaTHYECKYH0 MOJENb B NPAKTUYECKUX 3aJadyax, CaMOCTOSTEIbHO AEIaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Brnagers moHsATHSIMH CUHYCa, KOCHMHYCAa M TaHI€HCAa OCTPOro yIjia MNpsSMOYIOJIbHOTO
TpeyrojiabHuKa. [101p30BaThCs 3TUMU MOHSITUSMH IS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nuyHbIMM - cllocoO0aMu)  IUIOIIAJAb  TPEYrOJIbHUKAa M IJIOLIaIU
MHOTIOYTOJIbHBIX ~ (uryp (monb3ysch, I/A€ HEOOXOIUMO, KajlbKyniaropoMm). [IpumeHsTh
MIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XopJaMmH (CeKyLIMMM) U YIie MeXAy KacaTeabHOH M XOpAoH
IIPY PELICHNU T€OMETPUUYECKUX 3a/1a4.

Bragers MoHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpuMeHATh NOydeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'/Ie HEOOXOUMO, KaJIbKYJISITOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaTHL:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIbIO
pa3IUYHbIE  AJIEMEHThl  IPSMOYTOJIBHOTO  TPEYrojbHUKAa  («pEUIeHHE  IPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbest GopMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOIIEHUH MEX]ly TPUTOHOMETPHUYECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOX/ICHUS PA3IUYHbBIX 3JIEMEHTOB
TPEYrojibHUKa («pelIeHUue TPEYroJbHUKOBY), MPUMEHATh UX IPH PELICHUH T'€OMETPHUYECKUX
3azad.

Brnanets nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. IloapzoBaThCcs CBOMCTBAMU MOAOOMS MPOU3BOJBHBIX (PUTYP, YMETh BBIUUCIATH AJIUHBI U
HAXOJIUTh YIJbl y MOoA0OHBIX ¢uryp. IlpumeHsars cBoiicTBa MOAOOMS B MPAKTUYECKUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKpPYIKAIOIIEM MUpE.

[Tosp30BaTbCA TeOpeMaMu O MPOU3BEACHHUU OTPE3KOB XOpZ, O IPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHMMATh MX T'EOMETPUYECKUNH H (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3Mdeckux 3anad. [IpuMeHSTH CcKansapHoe
IIPOU3BEICHUE BEKTOPOB AJI HAX0XKACHUA JUIMH U YIJIOB.



[Tonp3oBaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PpEIICHUH
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTM U paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUIOLIAJb Kpyra M €ro 4acTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETpUU (PUTYp, TMPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUINX CIIyqasiX.

[TprMeHATHh NOTY4YEHHBbIE 3HAHUSA HA NMPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH I
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIIEHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPHYECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IMMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne ni/m Konrpoabnsie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 i csonerae, Peepants reowerpnapox | 14 1 Brmorers LLOK
' P P https://m.edsoo.ru/7f415e2e
BEJINYMH
bubnunoreka LIOK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
[TapannensHble IpsiMBbIE, CyMMa YIJI0B bubnuorexa [IOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnnoreka [JOK
MIOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6nunorexa LIOK
5 I1 i 4 1
OBTOpeHUE, 0000MeHuE sHamnmii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



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 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunorexa LIOK
1 4 & 12 1
CTPIPEXYTOTMLHIIE https://m.edsoo.ru/7f417e18
2 mporopumonamm orpes, notode 15 1 bGmorer LLOK
POTIOPH P > 1O https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
5| pesrommon nsmorepromm it 14 1 BuGiiorexa LIOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnmnorexa [JOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmmoteka IIOK
6 II 600 i 4 1
OBTOPCHHE, ODOOIICHHIE SHAHIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne i/ Konrposbusie | IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 Bu6muotexa [JOK
CHHYCOB. PelieHre TpeyrojbsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOIIICHHS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THA
5 OprY)KHOCTI/I u rmomy;nb Kpyra. 8 8 bubmmorexa [IOK
. https://m.edsoo.ru/7f41al2c
Brruncnenue muomaeit
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmroreia LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, 7 5 bu6nmorexa LIOK
CHCTEMATH3als 3HAHWI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



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

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

7 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacrnio3HaBaTh M3y4yeHHbIE reOMeTpUYecKHe (DUTYpBI, ONPEAEATh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMETpUYECKHe (UTYPHI,
BBINOJIHATh YEPTEXKU IO YCIOBHUIO 3anaud. V3MepsaTh JIMHEHHBIE U
yIJI0BbI€ BEIMYUHBI. Pemiare 3a1aun Ha BHIYMCIECHUE AJIMH OTPE3KOB U

BCJIMYHH YI'JIOB

6.2

Jenate rpyOyt0 OIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYHH MPEAMETOB B
peanbHOM KW3HHM, pa3MEepOB NPUPOAHBIX OOBEKTOB. Pazmmuuath

PasMEpPhI ITUX 00BEKTOB I10 MOPAAKY BECIIMYHNHBI

6.3

CTpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4amM

6.4

ITonp30BaTbCs MpU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PELICHUN

3aaaq

6.5

HpOBOI[I/ITL JJOTHYCCKHUC pacCyxxI€HUA C HUCIIOJIBb30BAHHUEM

TreOMETPUUYECKUX TEOPEM

6.6

ITonb3oBarbcs [IPU3HAKaAMU paBeHCTBa MIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJIHAaHBI, NMPOBEAEHHON K THIIOTEHY3€

IpsAMOYTOJIBHOTO TPCYIOJIbHHUKA, B pCIICHUHU I'COMCTPUICCKUX 3a/1av

6.7

Onpenenars napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymias. OnpenensTh napajijaelbHOCTh MPSAMBIX C
MOMOIIIbI0 PABEHCTBA PACCTOSHHMI OT TOUYEK OJHOM MPSMON 0 TOUEK

JIPYrou MpsMOi

6.8

Pemarp 3a1aun Ha kiieT4aroit Oymare

6.9

HpOBOI[I/ITI) BBIUMCJICHHUSA W HaAXOAUTb YHCJIOBBIC H 6YKBeHHBIe
3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM

CYMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYIOJBbHUKOB, CBOMCTB YTJIOB,




O6p&30BaHHHX npu IE€PEeCCUYCHUN ABYX MapauICIbHBIX IMIPAMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aui Ha HaXO0KJICHUE YIII0B

BHaI[GTb INOHATHEM TCOMETPHUICCKOI'O MECTa TOYCK. YMmeTh

6.10 OTIPENIeATh OMCCEKTPHUCY yria W CEPEAWMHHBIM TEPHEHIUKYISP K
OTPE3Ky KaK FreOMETPUIECKHE MECTa TOUEK
DopMyIHpOBaTh OMNPEICIICHUS OKPYKHOCTH M Kpyra, XOpIbsl H
6.11 JIMaMETpa OKPYKHOCTH, TIOJIb30BaThbCd MX CBOMCTBAMHU. YMETh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUHU 3324
Bragerp NOHSATHEM ONMCAHHOW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH,
yMmeTb HaxoiuTh e€ meHtp. [lomb3oBarbest (akTaMu O TOM, YTO
6.12 OWICCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MTEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEIUHHBIC MEPHNEHANKYISIPHl K CTOPOHAM TpPEYroJIbHHKA
MEPECEKAIOTCA B OJIHOM TOUKE
Brnagerp mMOHSATHEM KacaTelbHOW K OKPYXHOCTH, TIOJB30BaThHCS
6.13 TEOpEeMO O TEepHeHANKYIIPHOCTH KacaTelbHOM H  pajauyca,
MPOBEIEHHOTO K TOYKE KACaHUS
6.14 [Tonb3oBaTbecs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TE€OMETPHYECKHE TIOCTPOEHUS C MOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
NpoBepPsIeMOro Ny
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJjbTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOJIBHHKOB, WX 3JIEMCHTHI,
' MOJIb30BAaThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 3a/1a4
62 [IpuMeHsITh CBOWCTBA TOYKHM MEPECEUCHUS MEIHWaH TPEYTrOoJbHHUKA
' (TIeHTpa Macc) B peIeHUH 3a1a4
Brnagerp moHATHEM CpeAHEW JHWHUM TPEYrojlbHUKA W TparleluH,
6.3 MPUMEHITh HUX CBOICTBAa MNpH pEIIEHUH TIEeOMETPUUECKUX 3a/ad.

ITons3oBatbes Teopemont Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX




OTpE3Kax, MIPUMEHATH UX IJIA PCIICHUSA IIPAKTUYCCKUX 3aJa4

6.4

[IpumeHsATh NpU3HAKK MOAOOUS  TPEYrOJbHUKOB B  PELICHUU

TCOMCTPHUYICCKUX 3aaaYd

6.5

[Tonb3oBatbes Teopemoit [ludaropa s pemieHns reoMeTpUueckKux U
npakTuueckux 3anad. CTpoUTh MAaTeMAaTHUYECKYyl MOJElb B
MPaKTUYECKUX 3a/1ayaX, CaMOCTOSITEIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC JJIMHBI

6.6

Bnagers noHATHAMM CHHYCA, KOCHHYCa W TaHI€HCA OCTPOro yIja
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3TUMH IMOHATHAMHU

JJI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Boruncnsate (pa3snu4HBIME - crIOcOOaMu) IUIONMIAAb TPEYrojdbHUKA U
IUTOIIAX MHOTOYTONBHBIX (uryp (mMomb3ysch, I€ HEOOXOIUMO,
KabKyIITOpoM). [IpUMeHATh MONTy4YeHHbIE YMEHHUS B MPAKTHUUYECKUX

3agadax

6.8

Bitagers MOHATUAMY BIIMCAHHOTO U LICHTPAJILHOIO yIila, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIiIax MEXAy XOopAaMu (CEeKyIIUMHU) U
yrie MexXAy KacaTeJIbHOW M XOpJAOM NpPU PEIICHUH I'€OMETPUYECKUX

3aaa4

6.9

Bnagers moHATHEM ONHCAHHOIO ‘{eTBIpéXYFOJIBHI/IKa, IMPUMCHSTb

CBOMCTBA OIMCAaHHOTO IleT]’:»IpéXYl"OJ'H)HI/IKEl IIpU pCHICHUH 3a1a4

6.10

[IpuMeHATH 1ONy4YeHHBIE 3HAHMS HA IPAKTUKE —  CTPOUTh
MaTeMaTHUYeCKUE MOJCIH I 3a]ad PEAJbHOW JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C NPUMEHEHHEM MOoJo0us H

TPUTOHOMCTPUU (HOJ'IBBYSICB, Trac HCO6X0,[[I/IMO, KaJ'IBKy'J'IHTOpOM)

9 KUIACC

Kon
NpoBepPsSIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMHU OCTPBIX YIJIOB, HAXOAUTH C MX
IIOMOILBIO PA3JIUYHBIC JJIEMEHTBI IPSMOYTOJIBHOIO TPEYrOJbHUKA

(«pemieHre  MPAMOYTOJBHBIX — TPEYroJbHUKOBY). Haxomute  (c




IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IUYHBIX 3HAYCHUH

6.2

[Tonb3oBarbes dbopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKJIECTBOM [UIsl HAXOXKJIEHUS COOTHOILIEHUI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMHA

6.3

Hcnons3oBarh TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXICHHS
pa3UYHBIX 3JICMEHTOB TPEYroJbHUKA («PELICHHUE TPEYroJIbHUKOBY),

IMPUMEHATH UX IIPU PCIICHUH IT'COMETPHUICCKUX 3ada4

6.4

Bnagers monstusMu mpeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (Guryp. Ilomp30BaThCs CBOWCTBAMHU IOAOOMS
MIPOU3BOJILHBIX (DUTYpP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
nonobubix Quryp. IlpuMeHsaTs cBOHCTBa MOAO0US B MPAKTHUECKHUX
3aja4ax. YMeTb NPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaloIlleM MUpe

6.5

[Tonp30BaThcss TEOpeMaMH O TPOU3BEIACHUM OTPE3KOB XOpHA, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHON

6.6

ITons30BaThCA BCKTOpaMH, IIOHUMATb HUX FGOMeTpI/I‘IGCKI/Iﬁ n
(I)H?»PI“IGCKHﬁ CMBICJI, IPUMCHATh UX B PCHICHUHU T'COMCTPUYCCKUX H
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC MPOU3BCACHUC BCKTOPOB

AJI1 HAaXOKACHWA NJIMH U YT'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMWHAT Ha INIOCKOCTHU, IPHUMCHATHL €ro B

PEIICHUU T'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagers DNOHATUSMH — IPaBUIBHOIO  MHOIOYIOJIBHHMKA,  JUJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yIua,
YMETh BBIUMCIATH ILIOMAAbp Kpyra W ero vacted. IIpumensats

MMOJIYUYCHHBIC YMCHUA B IPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu min IEHTpbl CUMMETPHUH (QUTYD, IPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B HpOCTCfII.HPIX cirydadax

6.10

[IpumeHsTh TONy4YeHHBIE 3HAHHWS HA TPAKTHKE — CTPOUTHh
MaTeMaTUYECKUE MOJEIM Uil 3aad PEeajbHOW >KU3HU U IPOBOJHTH
COOTBETCTBYIOIIIE BBIYUCICHHUS C TIPUMEHEHHEM TOJ00US U
TPUTOHOMETPUYECKUX  (QYHKIHMH (TONB3ysSCh, TA€ HEOOXOIUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buasl
6.1 yrioB. BeprukanpHble M cMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEPHEHANKYISIPHOCTD MPSMBIX
6.0 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOIMCTBA OCEBOM CHMMETPHH.
' [IpuMepsl cCHMMETpPUH B OKpPYKarOLIEM MUPE
6.3 OcCHOBHbBIE TIOCTPOCHUSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroipHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa M TpH3HAKKM paBHOOEIPEHHOro TpeyroibHUKa. [Ipu3Haku
' pPaBEHCTBA TPEYTOJIbHUKOB
6. CBolicTBa 1 NPU3HAKU MAapaJUIENbHBIX NPAMbIX. CyMMa yIiIOB TPEYTOJIbHHKA.
' BHeurnue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOICTBO MeIUaHbl MPSIMOYTOJLHOTO
6.7 TPEYroJbHUKA, MPOBENEHHOM K runoreHyse. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYroiIbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OonblieM yrie U Oonbliedl cTOpoHE
TpeyrojbHuKa. [leprenuKkynsp u HakJIOHHAast
6.0 I'eomerpuueckoe Mecto ToYeKk. buccekrpuca yria ©  CepeIWHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
OKpy)XKHOCTh M KpYyr, XOpJa MW JAHaMeTp, HUX CBOWCTBAa. B3anmmHoe
6.10 pacrojoKEeHUE OKpY)KHOCTH U mnpsmor. KacarenbHas u cexkymas K
OKPYKHOCTH
6.11 OxpyKHOCTb, BIHCaHHas B yroj. BmnucaHHas M omnMcaHHas OKPYKHOCTH

TpPEYrojJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBapaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpanenus, paBHOOOKas Tpamenus, e€ CBONCTBa U mpu3Haku. [IpsMoyroiabHas
' Tpanenus

6.4 Meron yasoenuss menuansl. LlenTpanbnas cummerpus. Teopema Paneca u
' TEeopeMa O MPOIOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeyroibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

65 [Tonobue TpeyronbHUKOB, KoddduiueHt mnomodbus. IlpusHaku mogodus
' TpeyroJbHUKOB. [IprMeHeHre mojo0us PH peIeHNH MPAKTUIECKHUX 3a/1a9

6.7 @opmynel A7 IUIOIIAAM  TPEyrojbHHMKa, MapajuiesorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiicTBa miomazeil reomerpuyeckux ¢uryp. OTHOIIEHHE IIOMAAeH
' oJI0OHBIX pUryp

6.9 Brruncnenue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenuu
' MIPaKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJIa NPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 Brnucannbple M LEHTpaslbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpAOW.
' VYTibl MEXAY XOpPIaMHU U CEKYIIUMU

6.13 BrnincanHble v onKrcaHHbIE YETHIPEXYTOIBHUKHI

6.14 B3anmHoe pacrnonoxxkeHue IByX OKpyxkHocTed. Kacanue OKpyXKHOCTEH.

OOm1re KacaTeabHbIE K IBYM OKPYKHOCTSM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanreuc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB U Teopema CHUHYcOB. Pemenue
6.2 IPAKTUYECKUX 3a/a4 C MCIOJIb30BAHUEM TEOPEMBbl KOCHUHYCOB U TEOPEMBI
CUHYCOB
6.3 [Ipeo6pazoBanue momobus. [1og00me COOTBETCTBEHHBIX IIEMEHTOB
. Teopema 0 Mpou3BEACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYILUX, TeOpeMa O KBaApaTe KacaTeIbHOM
Bekrop,  mmuna  (MOmynib) BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
. MPOTUBOMNOJIOKHO HAMpaBICHHBIE BEKTOPBL, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalliu HaJl BeKTopamu. PasznokeHue BekTopa 1o AByM
HEKOJUTUHEAPHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CkaisipHOe MpOU3BEACHHUE BEKTOPOB, MPUMEHEHUE s
' HAXO0X/IEHUS JUIMH U YTJIOB
JlexapTOBbI KOOPJMHATHI HAa IJIOCKOCTH. YpaBHEHHs MPSIMON U OKPYKHOCTHU B
6.7 KOOpJIMHATAaX, NepeceueHrne OKPYKHOCTEH U MpsIMbIX. MeToa KOOpJAUHAT U €ro
pUMEHEHUE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHocTH. ['pagycHas u pajuaHHas Mepa yria, BbIUUCICHUE JUIUH JyT
' OKPY>KHOCTEN
6.10 [Tnomane kpyra, ceKTOopa, CerMeHTa
6.11 JIBuKeHHsI TUUIOCKOCTH W BHYTPEHHHE CHMMETpUU (uryp (dreMeHTapHbIe

npencrasienus). [lapamiensusiii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOT0
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXECTBAMH; YMECHHE OIEPUPOBATH IOHATUSMH:
rpad, cBs3HBIN rpad, AepeBO, HHKI, MPUMEHATh MX NPU PEHICHUU
3aJa4; YMEHHME UCIIOIb30BaTh rpaduyeckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLECCOB U SBJICHUM, IPU PEUICHUU 3a]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHHHBIE W JIOKHBIE
BBICKA3bIBAHUSA, INPUBOJIUTH IPHUMEPbl W KOHTPIPUMEDPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATUSMHU: HATypaJbHOE YHCIO, IPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, LeJI0e YHUCI0, MOJYJb YHMCIa, OOBIKHOBEHHAs IpoOb U
JecsiTUuHas apo0b, CTaHAAPTHBIM BUJ 4YMCia, PAlMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIO, apu(MeTHUecKui KBaJpaTHbIM KOPEHB;
YMEHHE BBIIOJHATH JEHCTBUS C  4YWUCIaMHM, CpaBHUBaTh U
yHOpSA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
MPSIMOW, OKPYIJIATh YHCIA; YMEHUE JelaTh MNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOYJICH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTEneH!
Oosbllle €IMHUIBI; YMEHHME BBINOJHATH pacuéTel 1Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUIN C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OICPpHUPOBATH MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM NEPEMEHHOHM, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEHMHBIE W KBAJpaTHbIC ypaBHEHWS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHON NEepeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTMHEHHbIE HEPAaBEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE NIPU PELICHUN 3aa4 U3 APYIUuX IPEAMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 ¥ KOOPJIWHATHYIO IUIOCKOCTh JISi M300pa’keHUsl pelIeHUi

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHue onepupoBath MOHATUAMU: QYHKIHMS, Tpaduk QyHKIUU, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HaKOITOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHUS, HaWOOJbIIEC W HAMMEHBIIECEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUpPOBATH MOHATUSAMU: npsiMast
MPONOPIMOHAILHOCTD, JHHEWHas (QYHKIUS, KBaJpaTuyHas (yHKIIHS,
oOpaTHass TPOMOPIHOHATBLHOCT, IMapadojia, Trurepoosa; yMEHHE
CTpouTh Tpaduku QyHKIMN, UCTIOIB30BaTh TPAdUKU [T ONIpeIeTICHHUS
CBOWCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUISl PEIICHUS 3aad U3 APYTUX
yu4eOHBIX TPEIMETOB U pPEaTbHOM IKU3HU; YMEHHE BBIPAXKATh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

Ymenue OIIepUpOBATH HOHATHUSIMHU: II0CJIE0BATENBHOCTD,
apudmernyeckas U = TeOMETpUYEcKass  IPOrPEecCUu;  yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCJENOBATENIbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/1ad, B TOM 4YHCIe 3a1ad U3 JIPYTHx

y‘-Ie6HBIX npeaMEeTOB U peaﬂBHOf/'I KHU3HU

YMeHue pemiath 3a/laud pasHbIX TUIOB (B TOM YHCIIE HAa MPOLECHTHI,
O M 4YacTH, JBUXKEHHE, pPaldoTy, ILIEHy TOBAapOB U CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00JIaCTH YIPABJICHUS JIUYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BbIPAXKECHMUS,
YpaBHEHUS, HEPABEHCTBA W CUCTEMBl [0 YCJIOBHMIO 3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE PEIIEHUE U OLIEHUBATh IPaBIONON00HOCTh

TOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, MpsiMas,
Ty, JIOMaHasi, yroj, MHOTOYT'OJIbHHK, TPEYTOJIbHUK, paBHOOEIPCHHBIN
U PABHOCTOPOHHUHN TPEYTrOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK,

MeinaHa, OMCCeKTpuca M BBICOTa TPEYTOJbHUKA, YETHIPEXYTOJIBHUK,




napajuieiorpaMMm, pomO, TpPSMOYTOJbHUK, KBajgpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTejabHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHKCJIE U3 TOBCETHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYP, PaBEHCTBO
TPEYTOJIbHUKOB; NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MeXAy IMpsSMbIMU, TEPHEHAUKYISAP, HAKIOHHAs, IPOEKIMS,
nonobue Gpuryp, noJoOHbIEe TPEYrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHUE PACIIO3HABaTh PABEHCTBO, CUMMETPUIO U
nonobue (uryp, napaieNbHOCTh M TMEPICHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PAcCTOSIHUE, YIoj
(BemMuMHA yria, CUHYC W KOCHHYC YIJla TPEYrOoJIbHHKA), IUIOIIA/b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJabl MEepUMETpa U IJIOLIAIU
MHOTOYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0bema
MPSIMOYTOJIBHOTO IapaJUIEJICIUIENA; YMEHHE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYroOJbHHKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, IUTOIAAeH

12

YMmenue wuzobpaxarb IUIOCKME (uUrypel M UX KOMOWHaIuW,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbLHOMY OITMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATHUAMMN: MpAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAUHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPbBI U KOOPAWHATBHI IAJId TPCACTABJICHUS
JaHHBIX W PEIICHHA 3aJad, B TOM YHUCIC U3 APYIrux y‘IG6HBIX

IIPEAMETOB U pPeaIbHOMN )KU3HU

14

YMeHHne oOmnepupoBaTh MOHATHUSIMH: CTOJIOMKOBBIE M KpPYrOBBIE
auarpamMmbl,  TaONWIBL, cpeaHee  apudMETHYecKoe, MeauaHa,
HauOoJIplllee W HAaWMEHBINIEEe 3HAYCHMsI, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATH M  NPEoOpPa3OBBIBATH




uHpOpMalMIO, MPEJICTABICHHYI0 B Tabiulax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU pEAbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

15

YMeHue onepupoBaTh MOHITUSIMHU: CIy4alHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4aWHBIX COOBITUNA B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; yYMEHHE peliaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa U C HCHOJIb30BAaHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHMI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHI B OKPYXAIOIlEM MHUpPE U B IKHU3HH,
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh MOIXOASIIMA W3y4EHHBI METOA Ui peIIeHUs
3a/1a4d, NPUBOJUTH IMPUMEPBI MAaTEMAaTUYECKMX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B
HCKYCCTBE, OIMCBIBATh OTJEIbHBIE  BBIJAIOIMIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJE Pa3BUTUSA MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOMN

U BCEMUPHOH UCTOPHUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Uucna v BBIYUCICHUS

11 Harypanbnble u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCEl

19 OObIKHOBEHHBIE M JIECATHUYHbIE  JApOOU,  MPOLEHThl,  OECKOHEUYHBIE
- MepUOANYECKHEe IpooH

13 Panmonaneupie uncia. ApudmMeTrudyeckue Onepanuu ¢ PaldoOHAIbHBIMU
' quclIaMu

14 JleiicTBuTenpHble uuciaa. ApuMeTHUYECKHE OINepanud ¢ JACUCTBUTEIHHBIMU
. YUCIaMHU

15 [TpubnuxEHHbIE BBIUMCICHMS, MpaBUia OKPYTJIEHUS, MPUKUAKA U OICHKA
- pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHnHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokazareneM. CTeNneHb € pallMOHAJIbHBIM I1OKa3aTEJIEeM.
. CaoiicTBa cTENeHN

2.3 MHorouIeHbI

24 Anrebpandeckas 1po0b

)t Apudmernueckuit KOpEHb HaTypajabHON CTEIIECHHU. [HenicTBus c
' apu(pMEeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEeHU
3 VYpaBHEHMSI U HEPABEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
- YpaBHEHUU

39 Lensle u apoOHO-panuoHaIbHbIE HepaBeHCTBA. CHCTEMBl U COBOKYITHOCTH
- HEPABEHCTB

3.3 Pemienue TekcTOBBIX 3a1a4
4 YucnoBsle OCIEN0BATEIBHOCTH

4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckass M TeoMmeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIIUA
OyHKIUA, cnocoObl 3amanus  QyHKuu. ['paduk  ynkmuu. OO6nacTh
OTIpeJIeJIeHUs] U MHOKECTBO 3HaueHui ¢pynkuuu. Hymn ¢pynkmuu. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MuUHUMYMBbl (QyHKiuu. Haubonbinee m HaummeHblliee 3HaueHUE (YHKIMHM Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOil U TIOCKOCTH
6.1 Koopaunataas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4ecKux BEITNUYUH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pader
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