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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[elOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOLIEHMM M B3aUMHOE PpACIOJIOKEHHE, ONUPACTCA Ha  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LI€eHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOAUTD
JIOKA3aTEIbHBIEC PACCYXKIEHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKA3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUU KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kalenss win TpeOyemble pa3Mepbl Trapaxa Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIBb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (PU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUOHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoweHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue Qurypsl M UX cBoicTBay, «l3MepeHue
F€OMETPUYECKUX  BEIWYUH», «J[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bektops», «JIBmkenus miockoctiy, «IIpeobpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce
— 68 yacoB (2 yaca B HEJIEIO).



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka. ['eometpus: 7 - 9-¢ kiacchl: 0a30BbI YPOBEHb: YueOHUK; 14-¢
u3nanue, nepepadoranHoe Aranacst JI.C., bytyzos B.®., Kagomies C.b. u np.
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBenienne»



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble nousTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprtukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmetrpuuHsble purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHUH B OKPY’KAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JMHEWKHU. TpeyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEYrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrjoB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYronbHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEeHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. IIpsIMOYTrONIbHBII TPEYTrOabHUK € yTraoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH W npsiMou. KacarenbHas v cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KVIACC

Yerbipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTBa. HacTHble
cllydad MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron ynBoenuss menuansl. LlenTtpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOIOPLHOHAIIBHBIX OTPE3KaAX.

CpenHue MMHUM TPEyroJIbHUKA U Tparneuuu. LIeHTp macce TpeyroiabHuKa.



[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuszHaku mnomoOus
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHnH MPAKTHYECKUX 3a/1a4.

CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAen
oA0OHBIX (GUTYP.

Brruncnenne niuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuroHomerpuieckue (HyHKIUU
yrioB B 30, 45 n 60°.

BrucaHHbIE U [IEHTPAJIbHBIE YIJIBI, YTOJI MEK/y KacaTeIbHOW U XOpJ0il. YTJIbl
MEXKy XOpJaMHU M CEKyIIMMH. BIMCaHHBIE W OMHCAHHBIE YETBIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxxeHue AByX okpyxkHoctei. Kacanue okpyxuoctei. OOmue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB. Perienue
MPaKTUYECKUX 33]1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BekTopaMu. Pa3joxkeHue BeKTopa IO JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE /ISl HAXOKICHHS JJIUH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yriia, BBIUMCICHHE JIMH NIyr OKpyxkHocTeil. Ilnomane kpyra, cekrtopa,
CerMEeHTa.

JIBI>KEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpPUU (GUTYp (dJIeMEHTapHBIC
npeactaienust). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSM  POCCHUHCKHMX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodeccruOoHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OI[EHKH
WX BO3MOXHBIX IMOCJICACTBHUI JJISI OKPYXKAIOMIEH CPEebl, OCOZHAHUEM TJI00ATBHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JEATeIbHOCTh, B TOM YHCJIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UJIEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTHUYECKUX
OOBEKTOB, TMOHSATUHN, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpAUTENbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4yecKkux (DakToOB, BBICTpPAMBATh APTYMEHTAIMIO, IPUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHuss ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAIMMN C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

IPOBOJAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U HILIIOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U @OpMYHHpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0JIe 0OCY>KJI€HHsI 3a1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUyaTbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHH3alUI0
COBMECTHOM pabOThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmoBbIX (¢Gopmax padboTel (0OCyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUPOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PELICHUM 3a4a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WM HEJAOCTIKCHHS LIEJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacro3naBaTh W3ydeHHBIE TEOMETpPHUYECKHE (HUTYpBI, OMNpEneisaTh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPHUECKUE (QUTYPHI, BBHITIOIHSATH
YEPTEXKU IO YCIOBHUIO 3a71aud. MI3MepsITh JIMHEWHBIE U YIJIOBBIE BEJIMYMHBI. Pemare
3aJ1a41 Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HHU, Pa3MepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C MCIOIB30BAHHUEM I€OMETPHUUYECKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUUECKUX 3a]1a4.

OnpenensiTe nNapayuieIbHOCTh MPSIMBIX C OMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTE BHIUUCIICHHS U HAXOIUTh YUCIOBBIC U OYKBEHHbBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TEPECEUYCHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIEH. PemaTe npakTuueckue 3aadyi Ha HaXOXKICHUE
YTJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPYKHOCTH, TT0JIb30BaThCS UX CBOMCTBAMH. ¥ METh MPUMEHATH 3T CBOMCTBA IIPHU
pellIeHuu 3a1ay.

Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHON K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonbp30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
WX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyueHus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEMIEHUN FEOMETPUUYECKHX 3a4ad.

[IpuMeHsATh CBOMCTBAa TOYKHM TMEPECEUCHMs] MEIUWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpEeHEN TMHUU TPEYTOJIbHUKA U TPAMIELIMH, TPUMEHSTh UX
CBOMCTBA IIpU PELUICHUU reoMeTpuyeckux 3aaad. Ilonp3zoBarscs teopemon @aneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTH MaTEMaTUYECKYIO MOJIEIb B IPAKTUYECKUX 3aa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnanete DOHATHSMU CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10630BaThCsl STUMH MOHSTHIMU JUJISI PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TIA€ HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKYIUMU) U yIie MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHU.

[Tonp3oBatbes (hpopMmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUI HAXOXICHHMsSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHUN TEOMETPUYECKUX 3aa4.

Bnanets nonsTusMU peoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa MOJOOMS B MPAKTUYECKHX 3aJayax. YMETb NPHUBOJIUTH HPHUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh HMX B PELIEHUHM TEOMETPUYECKHX U (PU3MYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKJICHHUSI IJIUH U YIJIOB.

Ilonp30BaThCA METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATD €r0 B PELLICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a4ad.

Bianerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEpHI yria, YMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyMEHATh MONMYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJEIIN JUIS 3a/1a4 PEaIbHON JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrpoabnbsie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
[Ipocreiimme reomerpuueckue Gurypol
1 U UX CBOMCTBA. M3Mepenune 14 https://m.eds00.ru/SCDUTTDXL
r€OMETPUYECKUX BEJINYUH
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/LUWH113V3
II
3 APALICIBHDIC TIPAMBIC, CYMME YIIOB 14 1 https://m.eds00.ru/C3QIURDV5
TPEYrOJbHUKA
O I
4 KPYIRHOCTE T KPYT. £ COMETPHTCCKHe 14 1 https://m.eds00.ru/ZCZQS49CU
ITOCTPOEHUS
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0

ITPOTPAMME



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

8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpoubnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 YeThIpEXyrobHUKU 12 1 https://m.eds00.ru/ZLR3S406D
Teopema Darneca u Teopema o
2 MIPONOPLUMOHAIBHBIX OTPE3KaX, 15 1 https://m.edsoo.ru/F805Z209Y8
MOI00HbBIE TPEYTOJIbHUKH
[Inomans. Haxoxaenue miomanein
3 TPEYrOJIbHUKOB U MHOI'OYT'OJIBHBIX 14 1 https://m.eds00.ru/QLJ1QDOEP
¢buryp. [Inomaau nogobHbIX GuUryp
4 Teopewa IMidaropa it Haiana 10 1 https://m.edso0.ru/4AZHRPYM8W
TPUTOHOMETPHHU
VYrubl B OKpyKHOCTU. Brincanusie u
) OTHICAHHDIC HETHIPEXYTOBHIII. 13 1 https://m.eds00.ru/J2JOK38GT
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



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

9 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbnusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
1 Tpuromonerpii. Teopemt KocHiycor 16 1 https://m.eds00.ru/5172BY 40V
U CUHYCOB. Pemenne TpeyroapHIKOB
[IpeoOpazoBanue moa00wms.
2 Metpuyeckrue COOTHOLIEHUS B 10 1 https://m.edsoo.ru/T58 CWSWSF
OKPYKHOCTHU
3 Bexkropsl 12 https://m.edsoo.ru/X4JFWORCL
JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH 9 https://m.edso0.ru/ISQMG5AFT
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 OKPY’KHOCTH M ILIOLIAAb KPyTa. 8 https://m.edsoo.ru/BMBZSAEU5
Brruncnenue nnomanei
6 JIBUKESHHSI TNTIOCKOCTH 6 https://m.edsoo.ru/BHUMOCSCI
7 Hosropere, 0606meH1:1e, 7 2 https://m.edsoo.ru/VYL6CQRSP
cUCTEeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

['eomeTpus

Pacnio3naBaTh M3y4eHHbIE TeOMETpUYECKUE (DUTYPBI, ONPENEISITh UX
B3aMMHOE pPacIOJIOKEHUE, M300paxaTh reoMeTpudeckue (urypsl,
BBIIIOJIHATh YEPTEXKU MO YCJIOBHIO 3a1aud. M3Mmepsrs JIMHEWHble U
YIJI0BbIE BETUYMHBI. Pemiare 3a1aun Ha BBIUMCIEHHUE JITTMH OTPE3KOB
Y BEJIMYMH YIJIOB

Jenate rpy0yro OIIEHKY JTUHEHHBIX U YTTIOBBIX BEIMYMH MIPEIMETOB B
peaNbHOM >KW3HHM, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mepbl ITUX 0O0OBEKTOB MO MOPSAKY BETHIUHBI

CTpouTh 4epTeKH K F€OMETPUUECKUM 3aiadyam

[Tonb30BaTbes IpU3HaKaMu paBeHCTBa TPEYroJIbHUKOB,

HUCIIOJIB30BAaTh IIPHU3HAKH u CBOMCTBa paBHO6eI[pCHHbIX

TPEYTOJIBHUKOB IIPU PEIICHNUH 3a/1a4

6.5

6.6

6.7

[IpoBoAMTHL  JIOTMUYECKHE  PACCY)KJIEHUS C  HCIIOJIb30BAHUEM

reOMCTPHUICCKUX TCOPEM

ITonb3oBatbes IIPU3HAKaMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEIHAHBI, IPOBEIEHHON K THIIOTEHY3€

NpAMOYTOJIBHOTO TPCYIOJIbHUKA, B pCHICHUN I'COMETPUUCCKHUX 3a/1aq

OnpenensTh MapajielbHOCTh MPSMBIX C MMOMOIIBIO YIJIOB, KOTOPHIE
obOpasyer ¢ HUMHU cekyIias. OnpeaensTh NapauieIbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJIHOM MPSIMOM 0 TOUEK

JIPYTror NpAMoi

6.8

Pemate 3amaun Ha kieTyaTon Oymare

6.9

[TpoBOIUTH BBIYMCICHUS W HAXOMUTh YHUCIOBBbIE M OyKBEHHBIE
3HAQYEHHsI YIJIOB B TE€OMETPHYECKHX 3a7adax C MCIOJb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX MpPU TMEPECEUCHUU JBYX MapauIeIbHBIX MPSIMBIX

CCKYHICIZ. Pemiate MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YI'JIOB




6.10

Brnagets TmOHSATHEM TE€OMETPUYECKOTO MECTa TO4YeK. YMETh
OTpeeNATh OUCCEKTpUCY yIila M CEepeAUHHBIA NEePIEeHIUKYISp K

OTPE3KY KaK reOMETPHUUECKUE MECTa TOUEK

6.11

@opMynMpoBaTh ONPEIEIECHUSI OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IIOJb30BaTbCi MX CBOMCTBAMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUN 3a/1a4

6.12

Biagete NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ wueHTp. Ilomb3oBarbes (axkramMum o TOM, 4YTO
OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCSA B OJTHOW TOUKE, H
0 TOM, YTO CE€PEIUHHBIEC NEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

BJIaIIeTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, IIOJb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIISIPHOCTH KacaTeJIbHOM M paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUA

6.14

ITonb30BaThCs HpOCT@ﬁHIHMH TCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBbICJI

6.15

HpOBOILI/ITB OCHOBHBIC TCOMETPHUYCCKUC IMOCTPOCHHUA C IMOMOLIBIO

HUPKYJId U JIMHENKU

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303amm

6

6.1

I'eomerpus

Pacno3HaBaTh OCHOBHEIEC BHOBI I'IeTI:IpéXYl"OJ’ILHI/IKOB, HUX 3JICMCHTLI,

IIOJIb30BAThCSI X CBOHMCTBAMHU IpH pCIICHUH I'COMCTPUYICCKUX 3a1a4d

6.2

6.3

IIpuMeHATH CBOMCTBAa TOYKHM IIEPECEUECHMsS] MEIAUaH TPEYrOJbHHUKA

(1leHTpa Macc) B pelieHu: 3a1a4

Bianers moHsATHEM CpegHEW JIMHUM TPEYTrOJIbHUKA W TpaIELUH,
MPUMEHSATh WX CBOMCTBAa MpPU PEHICHUM TE€OMETPUYECKHX 3ajad.
ITonp3oBatbcs Teopemont Paneca U TEOPEMOU O IPOIMOPLHUOHATBHBIX

OTpE3Kax, IPUMEHATE UX JJIA PCHICHUA NPAKTHYCCKUX 3a1a4

6.4

[IpumeHsiTh NpU3HAKKM TOA00MS TPEYroJbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3a1ayd




6.5

6.6

6.7

[Tonw3oBatbest Teopemoit [Tudaropa 1uis pereHuss reoMeTpHIeCcKuX 1
IIPAKTUYECKUX 3amad. CTpouTh MaTEMAaTHYECKYyH0 MOZCIb B
IIPAKTUYECKUX 33/1a4aX, CAMOCTOSTENIBHO JEJIAaTh YEPTEK U HAXOAUTh

COOTBETCTBYIOIIHE NJINMHBI

Bnaners MoHATUSAMU CHMHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro yria
IIPSAIMOYT'OJIBHOTO TPEyrojibHHUKa. I10nb30BaThCs 3TUMHU NOHATHUSAMU

IJI1 pCHICHUA IMMPAKTUYCCKUX 3a1a4d

Bbruncnsate (pa3audHbIME CIIOCOOAMU) IJIOWIAAb TPEYroJbHUKA U
IUIOIIAAX MHOTOYTONBHBIX (uryp (moin3ysch, Tae HE0OXO0IUMO,
KaJbKyJIATOpOM). [IpuMeHATh moay4eHHbIE YMEHHS B MPAKTUYECKUX

3agadax

6.8

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

6

Biagerp NOHATUAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
MCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MeX1y XOopAamMu
(CexymmmMM) U yriie MEXIy KacaTeJbHOM M XOPJOW MpU PEIICHUH
r€OMETPUYECKUX 3a]1a4

Biagerp MOHSATHEM OINMCAHHOTO YETBIPEXYTOJbHUKA, MPUMEHSTH
CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJbHUKA IIPU PEUICHUU 33124
[IpuMeHATh MOJy4YEHHbIE 3HAHUS HAa TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIU IS 3a7a4 PEeaIbHOM JKU3HU U TIPOBOJUTH
COOTBETCTBYIOIIIME BBIYMCICHHUS C TPUMEHEHHEM MOoaoous u

TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KaIbKYJISITOPOM)

IIpoBepsiemble peMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE QYHKIIMH OCTPBIX yIJIOB, HAXOAUTD C X
MOMOUIbIO PA3IUYHbIE AJIEMEHTHl MPSIMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY»). Haxomute (c
MOMOIIBIO  KAJIBKYJIATOpPA) JUIMHBI M YIVIBI IS HeTaOJIMYHBIX

3HAYEeHUN




6.2

6.3

6.4

6.5

6.6

6.7

6.8

[Tonp30BaTbCs dbopmynamu MIPUBEIEHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/ICHUSI COOTHOLLIEHUI

MCXKAY TPUTOHOMECTPUYCCKHUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUISl HAXOXKJEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY),

MPUMCHATDH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1a1

Brnanetp moHsTHsIMH TIpeoOpa3oBaHUsl MOJO0MS, COOTBETCTBEHHBIX
2JIEMEHTOB MOI00HBIX (uryp. [losb30BaThCs CBOWMCTBAMH MOI00US
MPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIISATE JUIMHBI K HAXOIUTH YTIIbI Y
noo0HbIX Guryp. [IpuMeHsITh CBOMCTBA TOI0OUS B MPAKTHYCCKHIX
3ajayax. YMETh TIPUBOJUTH MPHUMEPbl TOJO0HBIX (uryp B

OKpYZKaroumeM MUpe

ITonb3oBaThCs TCOpEMaMHu O IIPpOU3BCACHHUHU OTPE3KOB XOpAa, O

MMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOU

ITons30oBaThCs BCKTOpaMM, IIOHMMATb HX FGOMeTpI/IIIGCKI/Iﬁ n
(1)I/ISI/I‘ICCKI/II‘;I CMBICJI, IPUMCHATL UX B PCHICHUN I'COMCTPUUCCKUX U
(1)I/ISI/I‘ICCKI/IX 3aJa4. HpI/IMCHHTL CKAJIPpHOC IIPOU3BCIACHUC BCKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAWHAT Ha MJIOCKOCTH, IIPUMCHATH €T0 B

PECIICHUN TCOMETPUUCCKHUX U MTPAKTUYCCKUX 3a1a4

Biagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paJUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOIIAAb Kpyra M ero 4acreu. Ilpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

6.9

Haxomuth ocu WM LEHTPHl CUMMETpUHM (Uryp, HPUMEHSTH

JABUXXCHUA ITJIOCKOCTHU B HpOCTeI\/'IHII/IX ciydasax

6.10

[IpuMeHsITh TMOJNydeHHblE 3HAHHUS Ha TMPAKTUKE — CTPOUTH
MaTeMaTHUYecKue MOJIETH IS 3a7ad peajbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUUYECKUX (QYHKIUI (HOJB3yACh, TI/€ HEOOXOAUMO,

KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
HavanbHble nouaTHs reomerpun. Todka, npsmas, 0Tpe30K, Jyd. Yroi. Buast
6.1 yrioB. BeprukaneHble M cMexHble yrubl. buccekrpuca yrna. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHH.
' [TprMepsl cCUMMETPHUH B OKPYXKaKOLIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBIO LUPKYJS W JIMHEHKH. TpeyroybHUK.
' BricoTa, Mennana, GuccekTpuca, uxX CBOMCTBa
6.4 PaBHOOE/IpeHHBII W pPaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CpoiicTBa W HpU3HAKU PABHOOEIPEHHOrO TpeyrojbHUKa. IIpu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6. CpoiicTBa M TNpU3HAKK NapauledpHbIX npsambeix. Cymma  yrjios
' TpEyroJIbHUKA. BHEIIHNE yIIIbl TpEeyTroJbHUKA
[TpstmoyronbHbIN  TpeyroiabHUK. CBONCTBO MeIHaHbl MPSIMOYTOJIBHOTO
6.7 TPEYrojabHUKa, TPOBENEHHOW K TUnoreHy3e. IlpusHakm paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONIbHBIN TPEyroJbHUK C YTIIOM B
30°
HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbIleM Yyrie u OoJblIeld CTOpPOHE
TpeyrojbHHuKa. lleprenauKynsap U HaKJIOHHAs
6.9 I'eomerpuyeckoe MecTO TOYEK. buccekTpuca yriia W CEpeIMHHBIN
' MEPNEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK
OKpyXHOCTb W KpYyIr, XOpJa H JAuaMeTp, HUX CBOMCTBa. B3ammHoe
6.10 pacrojoKeHUe OKpYKHOCTH U mnpsaMoi. KacatenbHas M cekymas K
OKPY’KHOCTH
6.11 Okpy’KHOCTb, BIMCAaHHas B yroj. BrucaHHas M onucaHHas OKPYKHOCTH
' TPEYroJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA

6 I'eomerpus

6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBa

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

6.3 Tpaneuus, paBHOOOKass Tpamemnus, €€ CBOICTBA W  INPHU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.5 [Momobue TpeyrompHUKOB, KodpduuueHT momodus. [lpusHaku momoOus
' TPEeyroiabHUKOB. [I[puMeHeHre mogo0us Mpy PEeICHUH MPAKTUIECKUX 33124

6.7 @opmynbl Ui TUIOIIAAU TPEYroJIbHHMKA, Mapaijienorpamma, pombda
' Tpaneuuu

6.8 CpoiicTBa Tuiomaneii reomerpuueckux ¢uryp. OTHOIIEHUE IUIOMIACH
' noTI00HBIX GUTyp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPaKTUYECKUX 3aja4

CuHyc, KOCUHYC, TaHT'€HC OCTPOro yIja MPsIMOYTOJbHOIO TPEYTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPHUYECKHE
¢yskuu yrinos B 30°, 45° u 60°

6.1 Brnucannble M EHTpAJIBHBIE YIJIBI, YIOJl MEXIY KacaTeIbHOM U XOpAOM.
' VYTIbl MEXAY XOpAaMHU U CEKYIIUMU

6.13 BrnrcanHble v onyrcaHHbIe YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue okpyKHOCTEH.
' OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAeCTBO. POPMYJIbI IPUBEACHUS
Pewmenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
6.2 MPAKTUYECKUX 3a/lad C KCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue momodus. [1ogo0ne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpOU3BENEHUHN OTPE3KOB XOP, TEOPEMBI O IPOU3BEAECHUH OTPEZKOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, anumHa  (MOIyZb)  BEKTOpa,  COHAMNPABICHHBIE  BEKTOPBHI,
65 MIPOTUBOMOJOKHO HAMpaBiICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONlepalK Ha/l BeKTopaMu. PaznokeHue BeKTopa 1o J8ym
HEKOJUIMHEAPHBIM BEKTOpaM
6. Koopaunats! BekTopa. CkansipHOe IpOU3BeIeHUE BEKTOPOB, TPUMEHEHUE IS
' HaXO0XJACHUS JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS MPSAMOU U OKPYKHOCTH B
6.7 KOOpJUHATaX, IepeceueHue OKPY>KHOCTEH U MPSAMBIX. MeTO KOOpUHAT U €T0
IIPUMEHEHNE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHOCTH. I'pasycHast U paauaHHas Mepa yriia, BBIUHMCICHHUE JIMH
' YT OKPY>KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUKEHMsI TIJIOCKOCTH U BHYTPEHHHE CHUMMETpUM (uryp (3aemMeHTapHbIe

npencrasienus). [Tapamiensuslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrpPaMMbl OCHOBHOTI'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMU: MHOXECTBO, IMOIMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIKCAHUSl PeallbHbIX IMPOLIECCOB U SBICHUM, MpH

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: ONPEACIICHHE, AaKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBl U KOHTPIPUMEPBHL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKa3bIBaHHI

YMeHne onepupoBaTh MOHATHAMHU: HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIa, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCII0, apu(METHYeCKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHCIaMH, CpPaBHUBATb U
YHOOPSAIOYMBATh YHWCJIA, TPEACTABIATh 4YHCIa Ha KOOPJAMHATHOW
NpSIMOM, OKPYIJISATh YHUCIA; YMEHUE JenaThb NPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHATHSAMH: CTETIEHb C LIEJIBbIM MTOKA3aTesIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPEHb, MHOTOUYJIEH, aJilre0Opandeckast
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEeHH
Oouibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN H
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYNT Pa3HOCTH KBaJApaToB H

KBaapaTa CYMMbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJIpaTHbIC YPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPABHEHUH, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUs! pelIeHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHITUSIME: GYHKIHS, TpaduK QyHKINUU, HYITH
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHUuE OTIepUPOBATH TIOHSTUSIMU: npsimMast
MPOMOPLUUOHAILHOCTD, JINHEHHAs (PYHKIMS, KBagpaTuyHas QyHKIUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboia, rumepbosa; yMmeHHe
CTpouTh rpadukud  GYHKIHMA, UCHONB30BaTh Tpaduku s
OIpEe/IeNIEHUs] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JUISl PELIEHUS
3a1a4 U3 APYrux y4yeOHBIX MPEIMETOB U pealbHOW KU3HU; YMECHHE

BbIpaXkaTb OpPMYJIaMH 3aBUCUMOCTH MEXy BEJIMYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA IMOCJIEI0BATEIBHOCTEH, (POPMYJIBI CYMMBI U
o0I1ero wieHa Mpu pelIeHuy 3a7ad, B TOM YHCIE 33Ja4 U3 JPYrux

y4€OHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBH)KEHHUE, paboTy, 1IEHYy TOBapOB U CTOMMOCTH
MOKYIOK U YCIJIYT, HaJIOTH, 337ja4i U3 00JacTH YIpaBJICHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
HCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHNUBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3Yy/IbTaTOB

YMeHue onepupoBaTh NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMasi,
1y, JIOMaHasl, yTOJI, MHOTOYTOJIbHHUK, TPEYTroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJIbHUKH,




HOPSMOYTOJIbHBIM TPEyrojbHUK, MeIuaHa, OHUCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IOpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCETHEBHOM JKM3HM, Ha
HaXO0X/ICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YyYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXKAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, TMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TPSMOI; YMEHHE Pacro3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

NEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMuuMHA yIJla, CUHYC M KOCHHYC yIJla TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHUE OILICHUBAThH Pa3MephI MIPEIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHUE NPUMEHATh (QOpPMYyJbl MEpUMETpa U IUIOIAIU
MHOTOYTOJILHUKOB, JUIMHBI OKPYKHOCTH M TUIONIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuIeNIeNnIea; YMEHUE TPUMEHATh TPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UIYpbl M UX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbBHOMY OITMCAHUTIO

13

14

YMmenune ONneprupoBaTh MOHATHUAMH: MPAMOYroJibHasgd CHCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKaIAPHOC TPOU3BECACHUC
BCKTOPOB;, YMCHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNpEaACTAaBIICHUA JAaHHBIX W PCIICHUA 3ajad, B TOM YHCJIC U3 APYTHUX

y‘-Ie6HLIX MNpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,
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HauOoJpIlIee M HAMMEHBIIIee 3HAYCHUs, pa3Max YHCIOBOTO HabOPa;
yMEHHE U3BJIEKaTb, HMHTEPIPETHPOBATh MW  MpeoOpa3oBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAX ¥ Ha JMarpamMMax,
OTPaXXAIOLIYIO CBOWMCTBA M XapaKTEPHCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; YMEHHE pACIO3HABAaTh HM3MEHUUBBIC BEJIWYHHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (3JEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmBbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HaXOJUTh BEPOSTHOCTU CIyYalHBIX COOBITUH B OINBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUH U SIBJICHUH, TOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €TO POJIBIO B MACCOBBIX SBJICHHUAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYEHHBIH METOJ AJs pelleHus
3a/1auu, IPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/EJIbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJTy4YEeHHBIE B XOJI€ Pa3BUTHSI MAaTeMaTUKU KaK HAyKH, MIPUBOJUTH
MpUMEphl  MAaTEeMaTHYECKUX  OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 Hucna u BIYUCIICHUS

11 Harypanbnsle u nensie yncna. [Ipu3Haku JenMMoCTy HEIbIX YUCEe

19 OObIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEUHBIE
- MepUOANYECcKUe qpodu

13 Panmonaneupie uncna. Apudmernyeckue Omepanuyd ¢ palydoHaTIbHBIMU
- YUCIaMu

14 JlelicTBUTENBHBIE Ynchia. ApUPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
- YUCIaMHU

15 [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ uenbiM nokazateneM. CTENeHb C pallMOHAIBHBIM MOKAa3aTEIeM.
. CBoiicTBa cTenieHU

2.3 MHorouieHbl

24 Anrebpandeckas 1po0b

)t Apudmernueckuii  KopeHb  HaTypaibHON  cremeHu. J[leiictBus ¢
. apru(pMETHYECKUMH KOPHSIMH HAaTYpaJIbHOU CTETICHH
3 VYpaBHEHUs U HEpABEHCTBA

31 ensie u npoOHO-panMoHaNbHbIE ypaBHEHHsI. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

39 [ensie u npoOHO-parmoHAIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
- HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH




Apudmerndeckass U reoMeTpuueckas mnporpeccuu. Popmyna CIOKHBIX

4.2
MIPOIICHTOB
5 OyHKIMH
OyHkusa, cnocoObl 3amanus (GyHkiuu. ['paduk  yakmouu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkumu. Hymm QyHxum.
5.1. [TpomexyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYyMBl QyHKuud. HawuOonpliee W HauMeHbIee
3Ha4eHHEe (PYHKLUHU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEJIMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads

JOKYMEHT NOAMNMCAH
ANEKTPOHHOW NOAMUCHLIO
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