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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXI€Hus1 «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKM3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T'€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeNt0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuuHsble ¢purypbl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONBHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meton yaBoenust meauansl. LlenTpanbHas cumMmetpus. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenune noqo0ust mpu peleHny NpakTHYeCKUX 3a1au.



CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BnricanHble U LIEHTpaJIbHBIE YTIIbI, YTOJ MEKY KacaTeIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BNHCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pewenne TpeyrosibHUKOB. TeopeMa KOCHHYCOB U TEOPEMA CUHYCOB. Perenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. PasnmokeHue BEKTOopa [0 JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TJIOCKOCTU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpJIMHATAX, MEPECEUCHUE OKPYNKHOCTEH W MpsAMbIX. MeToJ KOOpPAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. | pajiycHas U paguaHHas
Mepa yrIja, BBIYMCICHUE UIMH Ayl OKpyxkHOocTeu. I[lmomane kpyra, cekropa,
CerMEeHTa.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (djeMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak cdepbl ueroBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1IaCTH COXPAHHOCTH OKPYKAIOIICH Cpe/ibl, IUIAHUPOBAHHUS IMOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIIECCTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTU, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSITH U XaPAKTEPU30BaTh CYLIECCTBCHHBIE NMPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AHAJIU3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHs B (akTaxX, JaHHBIX, HAOMIOJEHUSX U YTBEPKIACHUSAX,
npeyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIFHO HECIIOXKHBIC JI0KA3aTeIbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUICHUS, BbIOMpaTh HauOoJiee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATENILHO YCTAaHABIMBaTh MCKOMOE | JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pelIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe NelCTBHA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYKACHUS B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
uanora, OOHApPYXXKWUBATh Pa3IU4Me W CXOJCTBO MO3WIIUNA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHAUBUYyaTbHOMN
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ Y4ETOM HMEIOIIMXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PEILICHUH 3aJa4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHIKEHMSI WM HEIOCTHIKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JJIUH OTPE3KOB Y BEJIMYUH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MIPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 3a1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUUECKUX 3a]ad.

OnpenensiTe NapajyiebHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOpPhIE 00pazyeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOANTE BRIYUCIICHHS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TNEPECEYECHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACAThH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TU CBOMCTBA IPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHTp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTes noHsATHEM KacaTelbHOM K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U pajuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, TIOHUMATH
WX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a1a4.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Biiazets moHsATHEM CpEAHEN JIMHUM TPEYTOJIBHUKA U TPANIEUH, IPUMEHSATD UX
CBOMCTBA IIPU PEUICHUU reoMeTpuyeckux 3aaad. Ilons3zoBarecs teopemon Paneca
U TEOpPEMOM O IPONOPLHMOHAIBHBIX OTPE3KAX, INPUMEHATb HUX I pPEIICHUA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aadax,
CaMOCTOSITEIIbHO AENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ATUMH MOHATHIAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Bobruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4aXx.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEXAy XOpJaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoAuTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBaTbes hopMmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XK/ICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU TEOMETPUUECKUX 3a1ad.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCISATH JJIMHBI U HAXOJIUTh YIJIbl y MOJ0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJOOMS B MPAKTUYECKUX 3aJayax. YMETh NPHUBOJIUTH IPHUMEPHI
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 (PU3HYECKUIA
CMBIC]I, MPUMEHATh HUX B PEUICHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKICHHUSI IJTMH U YIJIOB.

[Tos1b30BaTHCA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €r0 B PEILIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanetes NOHATHSMHM NMPABUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIME BBIYMCICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P KonrpoJsbnsie | IIpakrnyeckue (ucpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreitmme reome ecKue
1 I/DI: CBI)I‘/'II/(I:T; IF/I31\1:Ie T:HH;e FEZMS;HFH}I’{I:;IKI:IX 14 bubamorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOTLHIKH https://m.edsoo.ru/7f415e2e
3 [TapamiensHbie IPsIMBIE, CyMMa yTJI0B 14 1 bubnmnoreka [HOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTb U KpyrT. [ 'eomerpuueckue 14 1 bu6muoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmmorexa [JOK
> losToperne, 0bodmere snannuii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPO'PAMME



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

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
N bu6mmoreka [IOK
1 4 12 1
CTPIPEXYTOMBHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPOIIOPIIMOHAIBHBIX OTPE3KaX, IIOJO0HEIE 15 1 bubnmorexa LHOK
POTIOP P ’ https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJ?I)HI/IKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmuorexa [JOK
6 [osTopenne, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | IlpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bu6muoreka [IOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CHTOpHI https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 of HOCTH U TUIO y: b Kpyra 8 8 brbmmorexa [TOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bubnmorexa LIOK
6 JBIKCHIA TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 06061IeHNE, 7 9 bu6nmorexa LIOK
CUCTEMaTH3als 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC
Kox .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
Pacnio3naBaTh n3y4eHHbIE TeoMeTpudecKue GUTryphbl, OMPEAeNiTh UX
B3aMIMHOE PAaCIIOJIOXKEHUE, H300pakaTh IeOMETPUYECKHE (PUTYPHI,
6.1 BBHIMIOJHATh YEPTEKU MO YCIOBHIO 3amaud. M3MepsaTs nuHeliHble U
VIJIOBBIC BEJTMYMHEI. Pemiars 3a/1a4u Ha BRIYMCIICHHUE JITHH OTPE3KOB
Y BEJIMYUH YTIIOB
Jenates rpy0yI0 OIIEHKY JTMHEWHBIX U YTIOBBIX BEJIMYUH MPEIMETOB B
6.2 peaNbHOM JKW3HHM, pa3MEpOB MPUPOJHBIX OOBEKTOB. PasznnuaTh
pa3Mepbl ITUX 0O0BEKTOB MO MOPSAKY BETUIUHBI
6.3 CTpouTh 4epTekH K T€OMETPUUECKUM 3a/1a4am
[Tonaw3oBaThCs pU3HaKaMu paBeHCTBa TPEYroJIbHUKOB,
6.4 UCIIONIb30BAaTh  MPU3HAKM U CBOMCTBA  PaBHOOEAPEHHBIX
TPEYrOJIbHUKOB IIPU PEIICHUU 3a7a4
6.5 [IpoBOoAMTH  JOTUYECKUE  PACCYKICHHS C  HUCIHOJIb30BAaHUEM
' TEOMETPHYCCKHUX TEOPEM
[Tonas30BaThCS MpU3HAKaMHU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHbI, TPOBEAEHHONW K THTIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA, B PEIICHUN T€OMETPUUYCSCKUX 3a/1a4
OnpenensaTh MapaIeIbHOCTh MPSMBIX ¢ TIOMOIIBIO YTIJIOB, KOTOPBIE
6.7 oOpa3yer ¢ HUMH cekyIas. OnpeaensaTs MapaIeIbHOCTh MPSIMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJJHOU MPSIMOU IO TOUEK
JIPyror NpsaMoit
6.8 Pemate 3amaun Ha kieTyaTon Oymare
6.9 [IpoBOMUTh BBIUMCICHUS W HAXOAUTh YHCIOBBIE U OYKBEHHBIC
' 3HAYEHUS YIJIOB B TE€OMETPUYECKHX 3a7adax C HCIOIb30BAHUEM




CYMMBI YIJIOB TPEYIOJbHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IpPU IMEPECEUECHUU JABYX MapaJJICIbHBIX IPSIMBIX

CCKYH_ICI‘/'I. PemraTs IMMPAKTUYCCKUEC 3a/la4i Ha HAXOXACHUEC YI'JIOB

6.10

Bnanerb MOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTh
OTpeneNniaTh OMCCEKTPUCY yIJia M CEePEeIUHHBIN MEePIeHAUKYIApP K

OTPE3KY KaK rCOMCTPHUYCCKUEC MECTA TOUYCK

6.11

@opMyIIMpOBaTh ONPEIEICHUS OKPYXHOCTH M Kpyra, XOpAsl M
JIMAMETpa OKPYKHOCTH, IIOJIb30BaThbCd HMX CBOMCTBAMHU. YMETh

MMPUMCHATDb OTH CBOICTBa IIpHu pCHICHHUU 3a1a4

6.12

Bnaners NOHATHEM ONMCAHHOW OKOJIO TPEYTOJbHUKA OKPY)KHOCTH,
yMeTh HaxoauTh €€ mueHtp. Ilonp3oBarbesi (hakTamMu O TOM, YTO
OUCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U
0 TOM, YTO CEPEIUHHBIC NIEPIICHIUKYJIIAPBI K CTOPOHAM TPEYTrOJIbHUKA

MEPECCKarOTCA B O,[[HOI71 TOYKC

6.13

Brnaners moHsTHEM KacaTeJbHOM K OKpPYKHOCTH, IOJIb30BaThCs
TEOPEMON O MEpPHEeHJUKYISIPHOCTH KacaTelbHOM U  paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

6.14

ITons3oBaThCA HpOCTCfII.I.IHMH TCOMCTPUICCKUMHU HCEPABCHCTBAMH,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC T'€COMCTPHYCCKUC IIOCTPOCHHA C ITOMOIIBIO

LUPKYJIS U IHHEHKH

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIEC BHJIBI I-IeTI:IpéXyTOJ'H)HI/IKOB, nx 5JCMCHTHI,

IIOJIL30BAThCSI X CBOMCTBAMHU IpH pCIICHUU I'€COMCTPUYICCKUX 3a1a4

6.2

[IpuMeHsITh CBOMCTBA TOYKM MEpECEUeHHs] MEIUaH TPEyrojbHUKaA

(ueHTpa Macc) B pelIeHUH 3a1au

6.3

Biagere noHATHEM CpENHEW JIMHUM TPEYrOJbHHUKA U TPAICLUH,

MNPUMCHATh HUX CBOMCTBA npu pCemicHUMU TCOMCTPUYCCKUX 3a/ad.




[Tonp3oBaThcs Teopemoit Paseca U TEOPEMON O MPOMOPIIUOHATIBHBIX

OTpPE3Kax, MIPUMCHATH UX IJIA PCHICHUSA ITPAKTHYCCKUX 3a1a4

6.4

[TpuMeHSATh TpHU3HAKK 1MOA00WS TPEYroJbHUKOB B PEUICHUU

rCOMECTPHUYCCKHUX 3ada4

6.5

[Tonb3oBatbes Teopemoit [udaropa i pereHus reoMeTpUYECKUX U
npakThuueckux 3anad. CTpouTh MaTEMaTUYECKYI0 MOJENIb B
MPAKTUYECKHX 33/a4aX, CAMOCTOSITENILHO JIEJIaTh YePTEK U HAXOIUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnaners moHATHSIMH CHHYCa, KOCHUHYCAa W TAaHI'CHCAa OCTpPOro yria
MpAMOYTOJIbHOT'O TPECYT'OJIbHUKA. ITonp30BaThCsl YTUMHM MHOHSATUSIMH

AJI pCHICHUSA IMTPAKTUYCCKUX 3aayd

6.7

BoruuciaTs (pa3iuyHbIME Crioco0amMu) ITUIOHIAAb TPEYroJbHUKA U
IUIOMIAId MHOTOYTOJBHBIX (GUryp (MOJB3YSICh, TAe HEOOXOAUMO,
KaJIbKYJIATOpOM). [I[pUMEHSITh TIOJIy4eHHBIE YMEHUSI B MPAKTHUYECKUX

3aJadax

6.8

Bnanetp MOHATHAMH  BOMCAaHHOTO M LEHTPAIbHOTO  yIJIa,
HCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaxX, YIJIax MEXIy XOpJaMu
(cekymuMu) U yrie Mexay KacaTelbHOW M XOpAOH MpH pelieHun

TCOMETPHUICCKUX 3aaayd

6.9

BJ'Ia}ICTI) IIOHATHUEM OIIMCAaHHOI'O LIeTBIpéX}II"OJ'II)HI/IKa, MMPUMCHATH

CBOICTBA OIIMCAaHHOT'O I‘ICTHp(.'Z:‘Xy'l“OJ'I]E»HI/IKa IIpH pCHICHUUN 3aJ1a4

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAaHHUA Ha [PAKTUKE — CTPOUTH
MATEMAaTHYCCKUEC MOACIHN JId 3aaad peaJII)HOfI JKN3HU U IMTPOBOAWTDH
COOTBCTCTBYIOIIMEC BBIYUCICHUA C JTIPUMCHCHUCM HOI[O6I/I}I n

TPUTOHOMETPHH (ITOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYJISITOPOM)

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUrOHOMETpUUYECcKre QYHKIIMN OCTPBIX YIJIOB, HAXOAUTH C UX

MOMOUIbIO Pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHUKA




(«pemieHre  MPSAMOYTOJBHBIX ~ TPEYrojdbHHKOB»). Haxomute (c
IIOMOILBIO  KaJIbKYJIATOpA) JUIMHBI M YIJIbl JJIsl  HETaOJIMYHBIX

3Ha4YECHUH

6.2

[Tonb30BaTbes bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIAECTBOM JIJISl HAXOKJCHHSI COOTHOILICHUHN

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB JUIsl HAXOXJEHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),

MNPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a4

6.4

Brnagers moHsTHSMU TpeoOpa3zoBaHUsT MOI00US, COOTBETCTBEHHBIX
2JIEMEHTOB MOM00HBIX (uryp. [loap30BaThCsi CBOWCTBAMU MOAO00MS
MPOU3BOJILHBIX (PUTYDP, YMETh BBIYHUCIISITH JUIMHBI U HAXOJUTD YIJIbI Y
noI00HBIX ¢uryp. [IpuMeHsTh CBOICTBA 1MOI00US B MPAKTHUECKUX
3aJa4ax. YMETh MPUBOJUTH MPHUMEPHl MOAOOHBIX GUTYp B

OKpYXaroIleM MUpe

6.5

[Tonb30BaThcs TEOpeMaMH O MPOU3BEICHUH OTPE3KOB XOpH, O

IIPOM3BEIEHNHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON

6.6

ITons30BaThCA BCKTOpaMH, IIOHMMATb HUX FGOMCTpI/I‘-ICCKI/Iﬁ n
(1)I/I3I/I'-I€CKI/II\/JI CMELIC]I, IPUMCHATE UX B PCIICHHUU I'COMCTPUUCCKHUX H
(bI/IBI/I‘leCKI/IX 3ajJa4. HpI/IMeHHTL CKAJIAIPpHOC MMPOU3BEACHNEC BEKTOPOB

AJIL HAXOKACHUA IJIMH U YTJIOB

6.7

ITonp30BaThCI METOAOM KOOpJAUHAT Ha MJIIOCKOCTH, IPUMCHATH €0 B

PCIICHUN TCOMECTPUUCCKUX U ITPAKTUYCCKUX 3a1a1

6.8

Bimagers MOHATHAMM IPABUJIBHOTO MHOIOYTOJIBHUKA, JUUIMHBI
OKPY’KHOCTH, JJIMHBI JYTU OKPY>KHOCTH W PaJMaHHOW MEphI YIJIa,
YMETh BBIYUCIATH ILIOMAAL Kpyra M ero dacred. I[IpumensaTs

IMOJIYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

6.9

Haxomuth ocu WM UEHTpbl CHUMMETpUU QUIYp, HPUMEHSTh

JABWXKCEHUS IIIIOCKOCTH B HpOCTGﬁIHPIX ciydasax

6.10

[IpuMeHATh TMOJy4YEeHHbIE 3HAHWSA Ha TPAKTUKE — CTPOUTH
MaTeMaTUYeCKHe MOJIETH IS 3a/1ad PeaIbHOW KU3HHU U TTPOBOJUTH

COOTBCTCTBYIOIIMC BBIYUCICHUA C TMPUMCHCHUCM HOIIOGI/ISI n




TPUTOHOMETPUUYECKUX (PYHKIMHA (TIONB3YSCH,

KaJIbKYJIATOPOM )

rae HeoOXOIUMO,




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
6 ['eomerpus
Havanbnble nonaTus reomerpun. Touka, npsimasi, OTpe30K, Jyd. YToi. Bubl
6.1 yrioB. BeprukanbHbele U cMmexHble yribl. buccekrpuca yria. Jlomanas,
MHOTrOYrojbHUK. [lapamiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPHH.
' [Tprmeprl CUMMETPHUH B OKPYXKAIOIIEM MUPE
6.3 OcHOBHBIE IIOCTPOEHHUS C NOMOLIBKO LUPKYJS U JIMHEHKU. TpeyrojbHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIN M  pPAaBHOCTOPOHHUN TpeyrosbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa W TpU3HAKU pPAaBHOOEAPEHHOro TpeyronbHUKa. [Ipu3Haku
' paBeHCTBA TPEYTOJbHUKOB
6. CpoiicTBa M TMNpU3HAKM NapauledbHBIX mpsimbix. Cymma  yrios
' TpPEeYrojabHUKa. BHENIHNE yTIiIbl TPEYTOJIbHUKA
[TpsimoyronbHbIl  TpeyronbHUK. CBONCTBO MeIUaHbl IMPSMOYTOJIBHOIO
6.7 TpeyrojibHUKa, TMpOBENEHHON K rTuUnoTeHyse. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYroIbHBIN TPEYTOIBHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OojblieM yrie U OoNblieil CTOpoHE
TpeyrojibHuKa. [leprneHauKynasp u HaKJIOHHAS
6.9 I'eomerpuueckoe MecTo TO4YEK. buccekTpuca yriaa W CepeauHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa W JuaMeTp, MuX CcBoWcTBa. B3aumHoe
6.10 pacIoJIOKEHUE OKPYXKHOCTH U mpsmoil. KacatenmpHass W cexkymas K
OKPYXHOCTH




6.11 OKpyXHOCTb, BIIMCAaHHAs B yroji. BrnucanHas M onumcaHHas OKPYXHOCTH

' TpPEeYrojbHUKa
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

6 I'eomerpus

6.1 UYersipéxyronbpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBa

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

6.3 Tpamenusi, paBHOOOKas Tpamemusi, €€ CBOHCTBA W  MPU3HAKH.
' [IpssMoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpansHas cumMmerpusi. Teopema Daneca u
' TEeOpeMa O IPOMOPIUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6. ITonoOue TpeyronpHUKOB, K03(duument mnonobus. IlpuszHaku mnomobus
' TPEeyroibHUKOB. [I[puMeHeHne nogo0us npu peleHNH MPaKTUIECKUX 3a1a4

6.7 @opmynbl Uil IUIOIIAAM TPEYrojibHUKa, Iapajjenorpamma, pomba u
' Tpaneuuu

6.8 CpoiictBa momazneit reomerpudeckux ¢uryp. OTHouIEHHE TUTONIaeiH
' MOA00HBIX PUTYD

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

6.10 Teopema ITudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
' MPaKTUYECKHX 3a]a4

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIJa MPSMOYTOJIbHOTO TPEYTrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO. | pPUTOHOMETPUYECKHE
¢byskuu yrinos B 30°, 45° u 60°

6.12 BnrcanHble U LIEeHTpalibHBIE YTJIbI, YTOJI MEXAY KacaTelbHOW M XOpHOil.
' VYTibl MEXAY XOpIaMU U CEKYLTUMH

6.13 BrnycanHble ¥ ONMCAHHBIE YETHIPEX YT OJIBHUKHI

6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTed. KacaHue OKpyKHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KJIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronbHuKoB. TeopemMa KOCUHYCOB M TEOpeMa CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 3aJa4 C MCIIOJIB30BAHMEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIEHUN OTPE3KOB XOP/1, TEOPEMBI O IPOU3BEIEHNUU OTPE3KOB
' CEKyILUX, TEOpeMa O KBaJpaTe KacaTeIbHOU
Bekrop, nmnuHa  (MOJyJb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpaluu HaJ BeKTopamu. PasnojkeHue BekTopa IO
JBYM HEKOJUIMHEApHBIM BEKTOPaM
6. Koopaunats! Bektopa. CkansipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHNE AJIs
' HaXO0XJACHUS JUIUH U yIJIOB
JlexapTOBBI KOOPJAMHATHI Ha IJIOCKOCTH. Y paBHEHUS MIPSIMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHUE OKPYKHOCTEN U MPAMBIX. METOL KOOPANHAT U €r0
MIpUMEHEHNE
6.8 [TpaBuUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyXHOCTH. 'pagycHas u pajguaHHas Mepa yrija, BRIYUCIECHUE JINH
' YT OKPY>KHOCTEN
6.10 [Inomane kpyra, cekTopa, cermeHTa
6.11 JIBIKEHHsI TJIOCKOCTM M BHYTPEHHUE CHUMMETpUH (uUryp (dIeMeHTapHbIe
' npencrasienus). [lapamnensusiil nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NpoBePsIeMOro
TpeOoOBaHNS

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl OCHOBHOTO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHSAMHU: MHOXECTBO, IOJMHOXECTBO,
OIepalyy HaJ MHOXECTBAMH; YMEHHUE OIEPUPOBATH IIOHATUSAMU:
rpad, CBSA3HBIA rpad, AepeBo, MUK, MPUMEHATh UX MPH PEIICHUN
3ajjay; yYMEHHUE MCIOJIb30BaTh TIpaduueckoe MpeicTaBiIeHUE
MHOXECTB JUIsl ONMUCAHUS PEaJbHBIX IPOLECCOB U SABJICHUM, IPH

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPUPOBATDL NOHATHUAMM: OIIPCACICHUC, aKCHOMA, TCOPEMA,
A0Ka3aTCjIbCTBO, YMCHHC pacClioO3HaBaTb HWCTHUHHBLIC W JIOXKHBIC
BBICKA3bIBaHUA, NPUBOAWUTL HPUMEPBI U KOHTPHIPUMEPLI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMHU: HATYpaJbHOE YUCIIO, MPOCTOE U
COCTaBHOE YHCIJIO, JEIUMOCTh HATYpaJbHBIX YHUCEN, HPHU3HAKU
JETUMOCTH, 11€JI0€ YUCIIO, MOAYJbh YMCIIa, OOBIKHOBEHHAS IpO0h U
JecsTHYHas ApoOb, CTaHIAPTHBIN BUJ YUCIIA, PAI[MOHATFHOE YUCIIO,
UPPALMOHATIBHOE YHUCJIO0, apu(pMETHUYECKUH KBaJIpaTHbBIN KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C UWCIAMHU, CpPaBHUBaTbh U
YOOPSIOYMBATh YHWCJA, NPEICTaBIATh YHCIA HAa KOOPAWHATHOMN
NpsIMOM, OKPYIJISITh YHUCIA; YMEHHUE JeNaThb NPUKUJKY U OLEHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh NOHATUSIMHU: CTENEHb C IENIBIM MOKa3aTelleM,
apu(dMeTHUeCKUI KBaIpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTeneH!
OoJibllle €AMHMUIBL;, YMEHHE BBINOIHATH pacy€rhl Mo (Gopmynam,
npeoOpa3oBaHusl LEJIbIX, APOOHO-PAllMOHAIBHBIX BBIPAXKEHUN H
BBIPAXEHUM C KOPHSIMM, pa3jI0KEHUE MHOTOYJIEHA HA MHOYKUTEINH, B
TOM 4YHCIE€ C MCIOJb30BaHHEM (OpPMYJT Pa3HOCTU KBAJIpaToB H

KBaJpara CyMMBbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMM: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOW IIEpEMEHHOM, 4YHMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh IMHEUHbBIE U KBAJpPaTHbIC YPaBHEHMS,
JIpOOHO-PAMOHALHEIC YPABHEHHS C OJJHOW MEPEMEHHON, CUCTEMBI
JBYX JIMHEHHBIX YPABHCHUM, IMHEIHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JpPOOHO-pAIllOHAIBHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIICHUN 33134 U3 APYTUX [IPEIMETOB
U TPaKTUYECKMX 3a7ady; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
IOPSAMYI0 U KOOPJMHATHYIO IUIOCKOCTh JUIsl M300pa’keHHs pelieHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUSAMH: (QYHKIUS, rpaduk (QyHKIUH,
HYIM (DYHKIUHM, [POMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEEe W HAUMEHBIIEEC 3HAYCHUS
byHKLIUY; YMEHUE  ONEepUpoBaTh  MOHATHIAMM: npsmMas
IPOTIOPIHUOHATILHOCTD, JINHEWHas (PyHKIS, KBaapaTHIHas (yHKINSA,
oOpaTHasi MPONOPLUUOHAIBHOCT, Mapaboja, runep0oia; yMeHHe
CTpOUTh Trpa@uKu  (QYHKUIMHA, MCHOIB30BaTh TIpaduKu s
OTpeieNIeHUs] CBOMCTB IMPOIECCOB U 3aBUCUMOCTEH, A peLIeHUs
3a7ad U3 APYrux y4eOHBIX MPEIMETOB M PEabHON KHU3HH; YMEHHE

BBIpaXaTb (I)OpMy.HaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  MOHATUSAMHU: II0CJIEI0BATENBHOCTD,
apugmernueckas U  TE€OMETpUYecKass MPOTPECcCHH; YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCIEN0BATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0I1ero 4ieHa Mpy pelieHuy 3a1ad, B TOM 4HCIe 3a1ad U3 JAPYrux

y‘-IC6HLIX peaMETOB U peam,Hoﬁ JKHN3HHU

YMeHue pemars 3a7auu pa3HbIX TUIOB (B TOM YHCIIE€ HA IIPOLEHTHI,
O M 4YacTu, JBUKEHHE, paldoTy, LIEHy TOBapoB M CTOMMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 337[a4il U3 00JIaCTH YIpaBJIeHUs THYHBIMU
U ceMeWHbIMH (MHAHCAMH); YMEHHE COCTaBJISATh BbIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI II0 YCJIOBUIO 3a1auH,
HCCIIEI0BATh IIOJIYYEHHOE PEIIEHUE U OLIEHUBATh IIPABIONIOI00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBath NOHATHIMU: GUTYpa, TOUKA, OTPE3OK, Ipsmasi,
oyd, JIOMaHas, yToJI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUMU TPEyTrOJIbHUKH,




MPSIMOYTOJIbHBIM TPEYroNbHHUK, MeauaHa, OMCCEKTpuca U BBICOTA
TPEYroJbHUKA,  YETHIPEXYTONBbHUK,  Mapajuielorpamm,  pomo,
NpsIMOYTOJIBHUK,  KBapaT, Tpameuusi; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (purypamu;
YMEHHE peliaTh 3a/a4d, B TOM YHCIIe U3 MOBCEIHEBHOW >KU3HU, Ha
HaXO0X/IEHUE FEOMETPUUECKUX BEJIUYHH C IPUMEHEHUEM U3yUEHHBIX

cBoMcTB (huryp u pakToB

10

YMeHue onepupoBaTh MOHATHUAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MMapajljIeIbHOCTh U NEPIEHIUKYJISIPHOCTD MPSMBIX,
yrojl MeXAy HpSAMbIMH, HNEpHEHIUKYJSAP, HAKIOHHAs, MPOEKIUs,
nogodue  ¢uryp, TMOAOOHBIE  TPEYrOJIbHHKH,  CHMMETpPUs
OTHOCHUTEJIBHO TOYKH M INPSIMOM; YMEHHUE PacIO3HaBaTh PABEHCTBO,
CUMMETpUI0 M noxobue  Quryp,  HapauieIbHOCTb U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KArOIEM MHUPE

11

YMeHue onepupoBaTh IOHATUSAMHU: [UIMHA, DPACCTOSHUE, YIOJ
(BenMyMHA yIJia, CHHYC U KOCHHYC yIJIa TPEyroJibHHUKa), IJIOLIa/b;
yYMEHUE OLICHUBATh pa3Mepbl IPEIMETOB U 00BEKTOB B OKPY’KaIOIIEM
MHUpPE; YMEHUE MpPUMEHITh (OpPMYJbl MEpUMETpa U IJIOLIAAH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIaTU Kpyra, oobema
MPSIMOYTOJIBHOTO MapaiesienuIea; yMEeHHe IPUMEHTh IpU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJBHUKA,
teopemy [ludaropa, TpUroHOMETpHUYECKHE COOTHOLIEHUS IS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENGEY

12

YMmenue wu300paxarh IJIOCKME (UIYypsl M HMX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WM

CHUMBOJIBHOMY OITMCAHUTIO

13

YMmenune OINICpHUPOBATH TIOHATUAMMU: [IIPAMOYIroJibHasd CHCTEMa
KOOpAWHAT, KOOpAWMHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha YHUCIIO, CKaJIApHOC IIPOU3BCIACHUC
BCKTOPOB;, YMCHHUC HUCIOJb30BATH BCKTOPbI U KOOPAWHATHI JJIA
MNpEaACTaBICHUA JAaHHBIX W PCIICHHA 3aaa4, B TOM YHUCIIC U3 OPYIrux

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMenue OICpHUpOBaATh TMOHATHAMMU: CTOJIOMKOBBIE H KpPYT'OBLIC

IuarpaMMmbl, TaOMUIBI, CcpeaHee apudMeTHYecKoe, MeauaHa,




HanOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YMCIOBOTO Habopa;
YMEHUE W3BJIEKATh, MHTEPIPETUPOBATH U  MPeoOpa3oBbIBATH
UHPOPMAIIHIO, TMPEACTABICHHYI0 B Ta0lMIAX W Ha JUarpaMmax,
OTPAXKAIONIYIO CBOMCTBA U XapPaKTEPUCTUKH PEAbHBIX MPOIIECCOB U
SBIICHHI; yMEHUE paCllO3HaBaTh M3MCHYMBBIC BEIUYMHBI B

OKpYXaIoIIeM MHpPE

15

YMeHue onepupoBaTh MOHITHUSAMU: CIYYaWHBIA OMBIT (CAy4alHBIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIH KCXO.)
CIIy4allHOTO OIIbITa, CIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSTHOCTH CIIyYalHBIX COOBITHI B OIBITax C
PAaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMU; YMEHHUE peliaTh
3aJja4d METOJOM OpPraHM30BAaHHOTO mepedopa M C MCIOIb30BAHUEM
MpaBujia YMHOXXCHHS; YMEHHUE OIICHHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHIA U SBICHUH, MTOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUHA B OKpPYXAIOIIEM MHpPE M B KU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHnue BbIOMpaTh MOAXOASIIMN M3YYEHHBIM METOA IJsl peleHUs
3a/1a4y, PUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HHU, PACIIO3HABATH IPOSBICHNE 3aKOHOB MaTEMaTUKHU
B MCKYCCTBE, OIMCHIBATH OTIEIbHBIC BBIAAIOLIUECS PE3YJIbTaThI,
IIOJIyYEHHBIE B XOJ€ PAa3BUTHsI MAaTEMaTUKH KAK HAayKH, IPUBOJIUTH
IpUMEPBl  MATEMATHYECKUX  OTKPBITUM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOW NCTOPHUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHBIE W JIECATHYHBIE  JApOOM, TMPOLEHTH, OECKOHEYHbIE
' MIEPUOIUUECKHIE IPOOH

13 Paunonaneupie uncna. Apudmernyeckue onepanuud ¢ palloHaIbHbIMU
' yHuCllaMu

14 HelictButenbHbie uncia. ApuMETHYECKHUE ONEpaluu C JACHCTBUTEIHLHBIMHU
' YyHuCllaMu

Ls [TpuOn>kEHHbIE BBHIYMCICHUS, IpaBWJIa OKPYIJICHUS, MPUKUIKA U OIEHKA
' pe3yJibTaTa BEIYMCIIECHU
2 Anrebpanyeckue BbIpaXKeHHs

2.1 BykBeHHBIE BBIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

29 Crenenp ¢ nensiM nokazaresneM. CTeneHb ¢ pallMOHAIBHBIM I10KA3aTeIEM.
' CBoiicTBa cTenEHN

2.3 MHorouieHsl

24 Anrebpanueckast 1poOb

”s Apudmerndeckuii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWcTBust ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llensie u apoOHO-pannoOHaTIbHBIE YypaBHEHHUs. CHUCTEMBl U COBOKYMHOCTH
' YpaBHEHUH

39 Llensie 1 apoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN




Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna CIOKHBIX

4.2
IPOLICHTOB
S) OyHKIMH
Oyuknus, cnocodbl 3amanHus QyHknun. ['padpuk  ynkuuun. Oobnacth
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHui pynkuuu. Hynu ¢pynkum. [TpomexxyTku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PYHKIMHU. MakCUMyMbl U
MUHUMYMb! QyHKUMU. HaunOosbiiee M HauMeHbllee 3HaYeHUE (YHKLUU Ha
POMEXKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyrojasHUKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyeckix BETMYUH
7.6 BekTopsl Ha mIockocTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHoCcTh
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



