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MHNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CTeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE PACIHOJIOKCHHE, ONHUPAECTCS Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YpPOBHE OCHOBHOIO
o01ero 0opa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS IPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHHs «OT IIPOTUBHOTO», OTIMYaThb CBOWCTBA OT  IIPU3HAKOB,
(dopMyIIpoBaTh OOpaTHBIE YTBEPIKICHUSI.

Bropoil 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOywaroumiicss JOKEH HayuduThCs
OIpPENETUTh F€OMETPUUECKYIO0 (UTYypy, ONUCaTh CIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJOKOHHOIO KaOenss Wih TpeOyemble pa3Mepbl Trapaxa il aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIHUTEIbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHnu 3agad MPaKTHUYECKOIO XapakTepa OOYy4aroUIMics y4uTCS CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTyalMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYUYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JPYTMMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYp
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYEHHbIX YMEHMH B (u3uKe U
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONUE OCHOBHBIC DPa3JIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl ~KOOpPAMHATHI HAa  IJIOCKOCTWY,
«Bekropsl», «/IBuxkenus miockoct», «IIpeodpazoBanus mogo0us».

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



COIAEPKXAHUE OBYUYEHUA

7 KUIIACC

HavanbHble mOHATHA TeOMeTpuU. Touka, nIpsimMasi, OTpPE30K, Jdyd. Yroi. Bunasl
yriioB. BepTukanbHble M CcMexHbIE yIUIbl. buccektpuca yrima. Jlomanas,
MHOTI'OYyToJIbHUK. [lapannenbHOCTh U EPIEHIUKYISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IOMOIIBKO LIHUPKYJISA WU JIMHEWKH. TpeyrojpHUK.
Bricota, Menuana, OucceKkTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBIE M  PABHOCTOPOHHHUN  TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojpHukKa. llpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M IPU3HAKU NApaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BrentHue yriel TpeyroJbHUKA.

[IpssmMoyrosibHbII  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYyroJIbHUKA,  MPOBEAEHHOM K  TunoreHys3e. lIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTrOnbHBIN TPEYTrOabHUK C yriaoMm B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoubllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccexkrpuca yria W CEepeaWHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenbHas M cexylias K OKPY>KHOCTH.
OKpy>XHOCTb, BIHCAaHHAs B Yyroi. BnucanHas W onucaHHas OKPYKHOCTHU
TPEYTOJbHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoucTa. HacTHbie
Clly4au TapajiieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsiMmoyrosibHas Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KaXx.

Cpennue IMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojpHUKa.

[Tongobue TpeyrodbHUKOB, Kod(duiueHnt mnogodus. I[lpuszHaku mnomoOus
TpeyroJbHUKOB. [IpuMeHeHne nogooust mpy peleHnu MPakTUYEeCKUX 3a/1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE TIUIOMaaAeH
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIJjla HpPsIMOYTOJBHOIO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUUecKHe (YHKIUH
yriioB B 30, 45 u 60°.

BrrcanHble W LEHTPANbHBIE YIJIBI, YTOJd MEXKIY KacaTelbHOM M XOPJIOW.
Yrael  MEeXOy ~XOpJaMd W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIpEXYToJbHUKUA. B3aumHOe pacnosjokeHue AByX OKpyxHocTed. Kacanue
OKpy>xHOcTell. O01Me KacaTreiabHbIe K ABYM OKPYKHOCTSM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpPMyIIbI IPUBEACHUS.

Pemienne TtpeyronbHuUkKoB. TeopemMa KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne mnpakTHUecKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [Togodue coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATe KaCaTEIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIPAaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINlEpallMM HAJA BEKTOpaMHu. Pas3ioskeHue BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIspHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METOI KOOpAMHAT U €0
IIPUMEHEHHUE.

IIpaBriibHBIE MHOTOYIrOJBHMKU. JlnmmHa oxkpyxHOCcTH. I'panmycHas w
paavaHHas Mepa yrya, BBIUHCICHHME JUIMH AYr OKpyxkHocteil. [lmomanes kpyra,
CEKTOPA, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu Guryp (daeMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTAaTbl OCBOCHUSA MpOrpaMMbl y4eOHOro Kypca
«I"'eoMeTpusD XapaKTepU3yrOTCA:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHICKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cdepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN TpakIaHWMHA U peallu3alliud €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, MPOLEAYP T'PaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUUA HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTaHOBKOII Ha AaKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKWM3HM JIJIS YCIENMIHON MpodeccruoHaTIbHOM
JEATCIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM UHIUBUIYTBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  OCTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlau, PEUICHUN, PacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAllMEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeIOBEKa, MPUPOJILI U
oOlllecTBa, MOHMMAHUEM MAaTEeMaTUYeCKOM HayKu Kak c@epbl 4YeIoBeHYeCKOn
JIEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHUS IIUBHIIU3ALIUU,
OBJIaJICHUEM SI3BIKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KyJIbTYypOW KaK CPEeACTBOM
MO3HAHUST MHPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbI 310pPOBbS H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:



TOTOBHOCTBIO TNPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATAM M OTIbIXa, peryispHas (Qunueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00JIaCTH COXPAHHOCTH OKpY’KaloIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIEM B MMyTEeH UX pelieHuUs;

8) ajanranus K U3MEHSAIIMMCH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM JESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYID  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS
ba3zoBble JJornueckue aelcTBUA:

e BBIABIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXKIy TOHATHAMHU, (POpMYIHpPOBATH
OTIpEICICHUs]  TIOHATHM, YCTAHABIWBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(uKany, OCHOBaHUSA MJiE OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopeursi B (akTax, JAAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;



JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IpSAMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTelbCTBA
MaTEeMaTHUYECKUX (aKkTOB, BBICTPAUBATH aAPryMEHTALMIO, IPUBOJUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pelIeHus Y4yeOHOW 3amadd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pELICHUs, BBIOUpATh Haubosiee MOAXOMALMN C y4EéTOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
(bopMyIupOoBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULINIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOATENHEHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3ybTaTaM
IPOBEAEHHOIO HAOIIOACHMS, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAaKKE BBIIBUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISIBJIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, TAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOWpATh (GOpMy TpeACTaBICHUS HHPOPMANMA UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh HH(DOpPMAIMHM TIO KPUTEPHUSIM, MPEATOKESHHBIM
yUHUTENIEeM Ui CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKICHHUSI B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTb CBOIO TOUKY 3PEHMUSI
B YCTHBIX M MHCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS MO XOAY PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHBIN pPe3yJIbTaT;

B X0J1¢ 00CY»/IeHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYK1aeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajau, BbICKa3bIBaTh UJIEU, HAIEJIEHHBIE HA MOMCK



pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMU JPYrUX
YYACTHHKOB JHAJIOra, OOHApyXMBaTh pa3jiM4Me M CXOJCTBO IO3WLIHNA, B
KOPPEKTHOM popme PopMyTUpOBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;

e TMPEICTABIATH pe3yabTaTbl  PEUICHUs 3a/1a4u, DKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BHICTYIICHUS
C YYETOM 3aJa4 MPE3CHTALMH U OCOOCHHOCTEN ayTUTOPHH;

e IIOHMMATh U KUCIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaJIbHOM
paboThI U PEIICHUH YYEOHBIX MaTEMATHYECKUX 3a]1aY;

e TMPUHUMATH LIEJIb COBMECTHOW NESITEIBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl padOT, JAOroBapUBaTHCA,
o0Cy»XIaTh MPOLIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e yYacTBOBaTh B TPYyNIOBBIX (opmax paboTel (0OCyxkIeHus, OOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BHIIOJHATH CBOIO YacTh pPabOTHI
U KOOPIMHHMPOBAaTH CBOU JIEUCTBHS C JPYTMMU WIEHAMH KOMAaH/IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adaud (WU €ro
4acTh), BBIOMpATh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIQJETh CIIOCOOAMH CAaMOINPOBEPKU, CAMOKOHTPOJISI MPOLECca U pe3yibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELICHUH 3a1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBUE Pe3yJIbTaTa ACATEIBHOCTA MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKCHHSI WM HEIOCTHDKCHHS ILENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 KJjacce OOyYarOUIUHCSA TMONMYYUT CIICTYIONIUE
MPEIMETHBIE PE3YyJIbTATHI:

Pacro3naBaTh W3y4deHHBIE TE€OMETpPUYECKHE (UTYpBI, OMNpPEneisaTh UX
B3aMMHOE pPACIOJIOKEHUE, H300paxkaTh T'e€OMETpHUYeCKHe (GUTYpPHI, BBITIOIHATH
YepTeKH 1O YCIOBHIO 3amaud. VI3MepsTh JIMHEWHbIE W YTIJIOBBIC BEIWYHHBI.
PemaTe 3amaun Ha BBRIYMCIICHUE JJTUH OTPE3KOB U BEJIMYUH yTJIOB.



Henate TpyOyr0 OILICHKY JHMHEHHBIX W YTJOBBIX BEJIWYHMH MPEIMETOB B
peanbHOM JKM3HM, Pa3MEepOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
O0OBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouThb 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[Tonp30BaThCAd MpPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTE JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM TIE€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapamieibHOCTh IPSIMBIX C TOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTs napayieIbHOCTh IPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemiats 3aa4un Ha KileTyaTol Oymare.

[IpoBOANTH BBIYUCIICHUS UM HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJadyax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapajUIeIbHBIX IPSAMBIX CeKyuen. Pemare mnpakthueckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb OMNPEAEHATH
OMCCEKTPUCY yIJIa U CEPEAUHHBIN MEPIICHIUKYJIISP K OTPE3KY KaK reOMETPUUYECKHE
MECTa TOYEK.

®opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IPHU
pellIeHuu 3a1ay.

Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOW TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelnbHOM K OKPY’KHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIINMU T'€OMETPUYECKUMHU HEPABEHCTBAMH, [IOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MOMOUIBIO LIUPKYJIS U
JTAHEWKH.

K xonmy oOyuenus B 8 KJjacce 0OyYarOmUiCS TMOMYYUT CIICTYIONTUE
MIPEIMETHBIE PE3YJIBTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PEUIEHUH T'€OMETPUUECKUX 3aa4.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUYECHHs] MEIWaH TPEyroJibHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TpAaleluuu, IPUMEHSITh
X CBOMCTBA NPHU pELICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca ¥ TEOPEMON O IPOMOPLMOHATIBHBIX OTPE3KAX, IPUMEHITh UX JIJISl PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsITh MpU3HAKK MOJ00US TPEYTOIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3aj1ay.

[Tonb3oBaTecss Teopemoirn Iludaropa ansg pemieHUss TE€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpPOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTUYECKHX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnanerp NOHATUAMM CHHYyCa, KOCHMHYyca U TaHI€HCAa OCTPOTrO yIJya
IPSIMOYTOJIBHOTO TPeyrojbHUKa. [10J1b30BaThCS 3TUMH MOHATUSAMU U1l pPELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysICh, TIE HEOOXOJUMO, KAIbKYJISITOPOM).
[IpuMEHSATh MOTYyYEHHbIE YMEHHUS B TPAKTUUECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W UEHTPAJIBHOIO yIia, HMCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MEeXIy XOpJaMHu (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Branerb MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOICTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenuss B 9 kJiacce OOyYaroIIMICS TMOJIYYUT CIICIYIOIIHUE
NpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
NOMOILBIO PAa3JINYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYTroJbHUKA («peleHue
MPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY ). HaxoauTh (C MOMONIBIO0 KaIbKYJIATOPA) AJIHMHBI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMu MPUBENCHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUJII HAXOXJIEHHSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.



Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHUS PA3JIUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSITh HUX MpHU
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

Brnanets moHsTHSMH — npeoOpa3oBaHHMS  MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Quryp. [lonp30BaThes CBOMCTBAMU MOAOOUS TPOU3BOIBHBIX
buryp, yMeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIJIBI Y TOAOOHBIX QUTYP.
[IpumeHsaTh CBOMCTBA TOMOOWS B MPAKTHUYCCKUX 3a7adax. YMETh MPUBOIUTH
IpUMEPBI TOJI0OHBIX PUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCsA TEOpEMAaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaJgpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUYECKHX M (U3UYECKUX 3ajad.
[IpUMEHATH CKaJISIPHOE MPOU3BEACHUE BEKTOPOB JJIsI HAXOXKJICHUS IJIMH U YIJIOB.

[Tonp30BaTbCd METOJOM KOOPAMHAT HA IUIOCKOCTH, HIPUMEHATH €ro B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnanerh MOHSATUSMU TPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>XKHOCTH,
JUTUHBI TyTH OKPYKHOCTH U paJMaHHON MEpbI yrjia, YMETh BBIYUCIATH IUIOLIAb
Kpyra u ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHHUS B IPAKTUUYECKUX 3a/1a4aXx.

Haxonute ocu (WM UEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHXKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHATH MOTYyYEHHBIC 3HAHHS HA MPAKTUKE — CTPOUTh MATEMATHUUYECKHE
MOJENH U1l 3a/1a4 PEAIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TMOJ00UsI W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YACh, TJe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne  (uHppoBbIe)
NPOrpaMMsbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
IIpocreiine reomeTpudecKue GUrypsl v
P . P uryp bubnmoreka [JOK
1 UX CBOMCTBA. lI3MepeHne reomeTpuyecKkux 12 1
https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
2 TpeyronbsHUKN 22 2 bubmorexa LHOK
https://m.edsoo.ru/7f415¢e2e
3 [TapannensHbie NpsiMbIE, CyMMa YTJI0B 14 | bubnnoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyXHOCTb U Kpyr. [ 'eomeTpuueckue 13 1 bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [IOK
5 I1 6006 7 7 1
OBTOPEHHE, COOLIICHHE SR https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne ni/mm Kontposabnbie Ilpaktuueckne (uuppoBbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
" bubmmoreka [JOK
1 4 12 1
CTPIPEXYTOTILHUKH https://m.edsoo.ru/7f417¢e18
Teopema ®aneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3Kax, MOA00HbIE 14 1 bubmmorexa LOK
poropt P > 1HOA https://m.edsoo.ru/7f417¢18
TPEYroJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe III‘IOJi[LHHKOB u ilfmoro I‘OJiIIij)IX ¢bur 12 1 bubmmorexa [TOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bu6mmoreka [IOK
6 I1 i 1
oBTOpeHHe, 0bobmenye sHanui 7 https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM
Ne ni/mt DOrDAMMEL B Kontposabnbie Ilpaktuueckne  (uuppoBbie)
porp cero padoThbI pa6oTnI o0pa3oBaTtejibHbIE
pecypcsbl
Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnuoreka [JOK
CUHYCOB. Pemienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobpazoBanue mogodus. Merpuueckue 9 1 bubnnorexa [JOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 11 1
CRTOPEI https://m.edsoo.ru/7f41al2c
JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[1Ha By 10K
noInoTeKa
OXPYHOUTH H ITOMAAR KPYTa. 8 1 https://m.edsoo.ru/7f41al2c
Brrunciienue momanaeit o ]
bubmmoteka IIOK
5 1
JlpmKeHis WIOCKoCTH https://m.edsoo.ru/7f41al2c
IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIS 10 1 bubnmnoreka HOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 1



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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

['eomerpus

Pacnio3HaBaTh M3yueHHblE reoMeTpUdecKue (PUrypbl, ONpenessiaTh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMEeTpUYecKue (Urypsl,
BBINOJIHATh YEPTEKU IO YCIOBHIO 3ahayd. M3MepsTh JuHEHHble U
YIJIOBbIE BEJIMYMHBI. Pemare 3a1aun Ha BHIYUCICHUE JJIMH OTPE3KOB U
BEJIMYUH YTJIOB

Jenate rpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIMYMH MPEAMETOB B
peIbHON JKW3HU, pa3MEpoB TNPHUPOIHBIX OOBEKTOB. Paszmuvarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BEIUYMHBI

CTpOI/ITL YCPTCIKHU K TCOMCTPUICCKHUM 3aga4aM

ITonp30BaTbCs MpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh
MIPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELLICHUU
3a1a4

[IpoBoauTh  JOTMYECKHE  PACCYXIEHUS C  HCIOJb30BaHUEM
TE€OMETPUUECKUX TEOPEM

ITonb3oBarbcs IIPU3HAKaMU paBeHCTBa IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB, CBOMCTBOM MEJMAaHbI, NMPOBEAEHHON K THUIIOTEHY3€
MIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 33184

OnpenensiTh NMapauieTbHOCTh MPSMBIX C TMOMOIIBIO YTJIOB, KOTOPHIE
oOpasyer ¢ HUMHU cekymias. OnpenensaTe napaieIbHOCTh MPSIMBIX C
MIOMOIIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpsAMON O TOUEeK
JIPYrou npssMou

6.8

Pemiate 3a1aun Ha kieTyaToi Oymare

6.9

[IpoBOANTH BBHIYMCIEHUS M HAXOAUTh YHUCIOBbIE U OyKBEHHBIE
3HAQ4YECHMUs YIVIOB B TIEOMETPUUYECKUX 3aJadaX C MCIOIb30BAHUEM
CyMMBI YTJIOB TPEYTOJIBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YTIJIOB,
00pa30BaHHBIX NpPU MEPECEUCHUU JIByX MapajuleJbHBIX MPSMBIX
cexyuieil. Pemarp npakTudeckue 3a/1auyu Ha HaXOXKIEHUE YTIJIOB

6.10

6.11

Binamers NOHATHEM TIE€OMETPUYECKOIO MeECTa TOYEK. YMEThb
onpeAensiTh OUCCEeKTPUCY YIJIa M CEpPEeIUHHBIA NEePIEeHIUKYIAp K
OTpE3KY KaK T€OMETPUYECKUE MECTa TOUEK

@opMyIMpOBATh ONPENEICHUS OKPYXKHOCTM M Kpyra, XOpAbl H
JuaMeTpa OKpPY)KHOCTHM, ITOJIB30BATBCA HX CBOMCTBAMH. YMEThb
IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a1a4

6.12

Bianers nOHATHEM OINMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY’KHOCTH,
yMeTh HaxoauTb e€ 1meHTp. Ilomp3oBaThes (akTamMu O TOM, UYTO
OWMICCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEpPEIMHHBIC MEPHNECHAMKYISPhl K CTOPOHAM TPEYTOJbHHUKA
TEPECEKAIOTCS B OJJHOM TOUKE




6.13

Brnagetp mnoHATMEM KacaTeNbHOM K OKPYXKHOCTH, TOJIb30BATHCS
TEOPEMOM O TEPHEHIUKYJISIPHOCTH  KacaTeJbHOM MW pajuyca,
MPOBEIEHHOTO K TOYKE KACAHUS

6.14

6.15

Kox
NpoBepPsieMOro
pe3yJbTarTa

6
6.1

Ilonp30BaThCA HpOCTef/'IIJ_II/IMI/I rCOMCTPUYCCKUMHU HCPABCHCTBAMMU,
IIOHMMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

IIpoBOOUTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHMSI C IIOMOILIBIO
LUAPKYJIS U JIMHEWKU

8 KVIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomeTpus

Pacrio3naBate OCHOBHBIC BUbI ‘leTBIpéXYFOJ'IBHI/IKOB, HuXx 5JICMCHTHI,
MOJIL30BATHCS MX CBOMCTBAMH IIpU pCHICHUN I'COMCTPUUCCKHX 3aJa4d

6.2

6.3

6.4

[IpuMeHSITh CBOWCTBA TOYKH IEPECEUCHUS MEIHWaH TPEYTroJIbHHUKA
(1IeHTpa Macc) B peIICHUH 3a1a4

Bnanere noHsATHEM cpeiHEH JMHUM TpPEYrojJbHUKA W TpaleluH,
IMPUMEHITh HX CBOMCTBA IpPH PEIIEHUM TIE€OMETPUYECKHX 3aiad.
[Tons3oBatbest Teopemont Paneca U TEOPEMON O MPOMOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUS IPAKTUYECKUX 3a1a4

[IpuMeHsaTh mNpHU3HAKU T1MOAOOMS TPEYroJbHUKOB B  PELICHUU
reoMEeTpPUUYECKUX 3a1a4

6.5

6.6

6.7

[Tonb3oBatbes TeopeMoit Iudaropa i perieHns reoMeTpUuecKuX U
IpakTU4eckuX 3amad. CTpouTh MaTEMAaTHUYECKyl0 MOJEIb B
MPAKTUYCCKHUX 3aaavdax, CaMOCTOATCIIBHO OCJIaThb qepTéx( 1 HAaXOAUTh
COOTBETCTBYIOIINE JAJINHBI

Brnaners nmoHATHSAMH CHHYyCa, KOCHMHYCa W TaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpEeyroyibHUKA. [l0yIb30BaThCA 3THUMH TMOHATHIMHU
JUISl pellieHUs IPAaKTUYECKUX 3a1a4

Boraucnare (pa3nuyHbIME  crioco0amMu) IUIOINAAb TPEYrojJbHUKA U
IUIOU[aAM  MHOTOYTOJBHBIX Guryp (mosb3ysch, TIJle HEOO0XOIUMO,
KaJIbKyJIATOpOoM). IIpUMEHATh Mony4YeHHbIE YMEHMSI B IMPAKTHYECKHUX
3ajadax

6.8

Bragers NoHATUSAMEU BOMCAHHOTO U LIEHTPAJIIBHOTO YIJIa, UCIIOIb30BaTh
TEOpPEMbI O BIMCAHHBIX YIJIaX, yIJIax MEXKIY XOpJAamMH (CEeKYIIUMH) U
yIie MEXIy KacaTelbHOW M XOPIOH NpH PEUIEHHH I€OMETPHUYECKHX
3ajga4

6.9

Biagerp NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHHUKA, IPUMEHATH
CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJBHUKA IIPU PELICHUU 33124

6.10

IIpuMeHATH IONy4YEHHBIE 3HAHMSA HA IPAKTUKE —  CTPOUTH
MaTeMaTHYeCKUEe MOJENN JUIs 3a/la4 PeaTbHOW XKH3HH M TPOBOIHTH
COOTBCTCTBYIOIIIHC BBIYHUCIICHU S C NPUMCHCHUCM HOI[OGI/ISI u
TPUTOHOMETPHH (TTOJB3YSCh, TJI€ HEOOXOIUMO, KATBKYJISITOPOM)




9 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHOM MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAMTH C UX
[IOMOILBIO PA3JIMYHBbIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYIrOJbHUKA
(«pemieHue  MpSAMOYTOJbHBIX  TPEYroiabHUKOB»). Haxomuts (c
MOMOILBIO KaJIbKYJISATOPA) JUIMHBI U YTJIbI IS HETAOJIMYHbBIX 3HAYEHUI

ITonp3oBathes (1)OpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXACCTBOM [JIsI HAXOXICHHA COOTHOIICHUM
MCKAY TPUTOHOMCTPHYCCKUMHU BCIIMYMHAMUA

Hcmons3oBaTh TCOPEMbI CHHYCOB MW KOCHUHYCOB IJId HAXOXKIACHUA

PAa3JIMIHBIX J3JIEMCEHTOB TPCYI'OJIbHHUKA («pemeHne TpeYFOJ'ILHI/IKOB»),
IMPUMCHATH UX IMPU PCHICHUH IT'COMETPHUICCKUX 3aaavd

6.4

6.5

Brnagers nosstusMu npeoOpa3zoBaHUS IMOAOOMS, COOTBETCTBEHHBIX
2JIeMEHTOB MOJ00HBIX ¢uryp. [lonp3oBaTbcs CBOMCTBaMU 10100
MPOU3BOJILHBIX (PUTYP, YMETh BBIYHCIATH JUTMHBI U HaXOAWThH YTJIBI Y
no1o0HbIX Quryp. [IpuMeHsTh cBOlicTBa MOJOOMS B NMPAKTHUECKUX
3aja4ax. YMeThb NPUBOAUTH MpPUMEpPbl MOAOOHBIX (uryp B
OKpYXKaroIleM MUpe

[lons30BaTbcst TeopeMaMu O TMPOU3BEIECHUU OTPE3KOB XOpHA, O
MIPOM3BEJICHUN OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeJIbHON

6.6

6.7

[lons30BaTbCcst  BEKTOpaMM, IIOHMMAaTb WX TIEOMETPUYECKUH U
¢bu3nyeckuif CMbICI, MPUMEHATh MX B PELICHUU T€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHsATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB
JUIsL HAXO0XKACHUS JJIMH U YIJI0B

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATHL €ro B
PEIICHUU TCOMCTPUYCCKUX U MPAKTHUYICCKUX 3aaa4

6.8

Binagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI JYI'M OKpPY>KHOCTH M pPaJMaHHOW Mepsl yrIua,
YMETb BBIUMCIATH IUIOMAAL Kpyra M ero uyacred. IIpumensaTs
ITOJIyYEHHbIE YMEHHUSI B PAKTUYECKUX 3a7a4ax

6.9

6.10

HaxoauTs ocu iy eHTpbl CUMMETPUH (QUTYpP, TPUMEHSTDH JIBHKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

[IpumeHsATh TONyuYeHHBIE 3HAaHMS HA IPaKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJENH IS 3aJad peajlbHOW >KU3HU U MPOBOJAUTH
COOTBETCTBYIOIIIME BBIYUCICHHS C TPUMEHEHHEM NOJ00us U
TPUTOHOMETpUUECKUX (GYHKUUN (TOJB3ysCh, TH€ HEOOXOIUMO,
KaJIbKYJIITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUSA
6 I'eomeTpust

Havansnelie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jayd. Yroi. Buast

6.1 yrioB. BepTukanbHble U cMexHble Yribl. buccektpuca yria. Jlomanas,
MHOT0YyroJjibHUK. [TapamienpsHoCTh U NEpIEeHINKYIIPHOCTD MPSIMBIX

6.2 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOHl CHMMETpHH.
[Iprmepsl cCHMMETPHUH B OKPYIKaIOLIEM MUPE

6.3 OcCHOBHBIE IIOCTPOECHHSI C TIOMOIUBIO LUPKYJS U JIMHEHKU. TpeyroibHUK.
Bricota, Mmennana, OMCCEeKTpHUCa, UX CBOWCTBA

6.4 PaBHOOepeHHBIII M PaBHOCTOPOHHMH  TpeyrojipHuUKU. HepaBeHCTBO
TpPEYrojbHUKa

6.5 CpolicTBa ¥ TNpU3HAKKM pPaBHOOEIPEHHOro TpeyrojibHuka. llpusHaku
paBEeHCTBA TPEYTOJbHUKOB

6.6 CBolicTBa 1 NPU3HAKU MMAPAIIENIBHBIX NPAMBIX. CyMMa yIiloB TPEyTOJIbHHKA.
BHelHue yribl TpeyrojipHUKa
[IpsimoyronbHblil  TpeyroapHuK. CBOMCTBO MeIuaHbl MPSIMOYTOJILHOTO

6.7 TPEYroJbHUKA, MpPOBENEHHOM K runoreHyse. [lpusHaku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C YIIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOH, TeopemMa o OonblieM yrie ©  OOJbIIe CTOpOHE
TpeyrojapHuka. lleprnenauKkysap 1 HakJIOHHAst

6.9 I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrima W CepeaUHHBINA
NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OxkpyXHOCTb W Kpyr, XOpAa M JuaMeTp, HuX CBoWcTBa. BzanMmHoe

6.10 pacrojoKeHue OKpYKHOCTH U mnpsmou. KacarenbHas u cekymas K
OKPYXHOCTH

6.11 Oxpy’KHOCTb, BIUCaHHas B yroj. BmnucaHHas W omnMcaHHas OKPY>KHOCTH
TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
6 I'eomeTpust

6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTOBHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHoOOOKast Tpanenus, e€ cBoiicTBa U Npu3Haku. [IpsmMoyroabHas
Tpaneuus

6.4 Meron ynsoenust MeauaHnsbl. LlenTpansHas cummerpus. Teopema daneca u
TeopeMa O MPONOPLUHUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUY TPEYTOJbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHUKa




[Tomobue TpeyronbHUKOB, KOodpduiueHt mnomodbus. IlpusHaku momoows

6.6 TpeyrojabHUKOB. [IpruMenenue noqo0us Npu pelieHu NPaKTUYECKUX 3a/1a4
6.7 @opmynbel AN IUIOMIAAU TPEYrojibHUKA, MapajjienorpamMmma, pomba H
Tpanenuu
6.8 CpoiicTBa mmiomazaeii reomerpudeckux Guryp. OTHOIICHHE TUIOIIAeH
MoI00HBIX PUryp
6.9 Boruncnenue miomnianei TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KIJIETYAaTON
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemeHun
MIPAKTUYECKHX 3aj1a4
CuHycC, KOCHMHYC, TaHT€HC OCTpPOr0 yTiia MPSMOYTOJIBHOTO TPEYTOJbHUKA.
6.11 OcHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  [pUTOHOMETpUYECKHE
¢byskuuu yrios B 30°, 45° u 60°
6.12 Brnucannbie u 1EHTpaibHBIC YIUIBI, YTOJd MEXAY KacaTelIbHOW U XOPIOM.
VYTIbl MeXAY XOpJIaMU U CEKYLTUMU
6.13 Brnircannbie 1 onMcaHHbIC YETHIPEXYTOJIbHUKHI
6.14 B3aumHoe pacnonoxenue IByX OkpyxkHocTedl. Kacanue oxpyxHOCTEH.
' OOm1re KacaTeIbHBIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomeTpust
6.1 Cunyc, xocunyc, TanreHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAeCTBO. POPMYJIbI IPUBEICHUS
Pemenue tpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Pelienue
6.2 MPaKTUYECKUX 3a/lad4 C UCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeobpa3zoBanue momobus. [1omodre coOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o0 MpoU3BEAEHNUN OTPE3KOB XOpJ, TEOPEMbI O NPOU3BE/ICHHH OTPE3KOB
CEeKYIIIUX, TeOpeMa O KBajipaTe KacaTeJIbHOM
Bekrop,  nmnuHa  (MOAyNb)  BEKTOpa,  COHAIPaBIEHHBIE  BEKTOPHI,
6.5 MMPOTHBOIOJIOKHO HANpPABJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEPALMH HAJl BEKTOpaMHu. Pa3znoxeHue BeKTopa mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsr BekTopa. CkayisipHOE TPOW3BEACHUE BEKTOPOB, MPUMEHEHUE TSI
HAXO0XJICHUS JUTHH U yTJIOB
JlexapToBBl KOOPJMHATHI HA TUIOCKOCTU. YPAaBHEHHS MPSMOM U OKPYKHOCTH B
6.7 KOOPJMHATAX, IEPECEUCHUE OKPYKHOCTEHW M MpAMBIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jnuna OKPY’KHOCTH. ['panycHas u paguanHast Mepa yriia, BBIUUCIECHUE JUIUH 1yT
OKpYKHOCTEH
6.10 [Tnomane Kpyra, CeKTopa, CerMeHTa
6.11 JIBM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (dieMeHTapHbIe

npeactasnenus). [lapamnenbusiii mepeHoc. [ToBopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30BAHUSA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0mero oopazoanusi Ha ocHoe PI'OC

YMeHue onepupoBarh IOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
olepanuy HaJ MHOXKECTBAMH; YMEHHME OIIEPUPOBATh IOHATHIMM:
rpad, cBs3HBINH rpad, AEpeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHne MHOXKECTB
JUISL OIIMCAHMsI peallbHbIX MPOLIECCOB U SIBJICHUM, NIPU PELICHUU 3a/1ad
U3 JPyruX yuyeOHbIX NPEAMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YMCIIO, JI€IUMOCTb HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1IJI0€ YHCJIO, MOAYJb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C 4YHUCIaMHu, CpaBHUBaTh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHYeCKUil KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHU
Oonbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4YHCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMBbI H Pa3HOCTH

YMeHue oneprupoBarh NOHATUSMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OIHOM TIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHBbIE U KBaJpaTHbIE ypaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPAaBHEHHUSI C OJHOW TMEPEMEHHOMN, CHUCTEMBI
JBYX JINHEHHBIX YPAaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOMI
IIEPEMEHHOM, B TOM UYHCJIE IPU PELIEHUH 3a/1a4 U3 APYTUX MPEAMETOB
U TPAKTUYECKHUX 337a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0 U KOOPIUMHATHYIO IUIOCKOCTh JJISi WM300pa)KeHHsl peleHuit
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduK QyHKIMH, HYJIN
byHKIUH, POMEXKYTKH 3HAKOITOCTOSHCTBA, POMEXKYTKH
BO3pacTaHusi, yObIBaHWs, HauOOJbIIee KM HaWMEHbIIEE 3HAYCHHSA
byHKIIH; yMEHHe OIIEpUpPOBATH HOHATHSAMMU: npsMast
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MPONOPIMOHATIBHOCTD, JHHEWHas: (PyHKIUS, KBaapaTu4yHas (yHKIH,
oOpaTHasi NPOMOPIHMOHATBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpOUTH TpapuKu PYHKUIUH, UCIIOIB30BATh IPpaUKU AJISl ONIPEICIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl PEIICHHS 3a7ad U3 JAPYTux
yu4eOHBIX TIPEJAMETOB W pEAIbHOW IKU3HM;, YMEHHE BBIpAaXaTh
(bopMyamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupOBaThH MOHSITUSIMHU: MOCJIEI0BATEIbHOCTb,
apupMeTHyecKkass M TEOMETpUYECKas  IPOTPECCHH;  YMEHHE
HCIIOJIb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEH, (HOPMYIJIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1a4 U3 JIPYTUx
y4eOHBIX MPEAMETOB U peaabHOU KUIHU

YMeHue peliaTh 3alaud pa3HbIX TUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, PadoTy, LIEHy TOBApOB M CTOMMOCThb
MOKYIIOK M YCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEeHHBIMH  (pMHAHCAMM); YMEHHE COCTaBIISITh  BBIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/auH,
UCCIIEIOBaTh IOJYYEHHOE PEIICHUE U OLCHMBATh IIPABJONOA00OHOCTD
IIOJIyYEHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (Urypa, TOUKa, OTPE3OK, Mpsmasd,
7y, JIOMaHasi, yrojl, MHOIOyroJIbHUK, TPEyTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHHUH TPEYTOJBHUKH, IPSIMOYTOJIBHBIA TPEYTOJbHUK,
MearaHa, OMCCeKTpUca U BBICOTA TPEYTOJIbHHMKA, YETBIPEXYTOJIbHUK,
napajiesorpaMM, pomM0O, TNpSMOYTOJIBHUK, KBaJpaT, Tpameuus;
OKPYXHOCTb, KpYT, KacaTeiabHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢burypamu; yMmeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEJHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUUYECKHUX BEJIMYUH C MPUMEHEHUEM
U3YyYEHHBIX CBOMCTB (Uryp u GakToB

YMeHue onepupoBarh MOHATUSMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; IapalIeIbHOCTh U IEPIEHAUKYISIPHOCTh IMPIMBIX,
Yrojl MEXAy MNpsIMbIMHM, HEPIECHANUKYJApP, HAKIOHHAs, IPOCKIUS,
nojobue ¢uryp, moio00HbIe TPEYTrOJIbHUKN, CAMMETPHSI OTHOCUTEIBHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napauielbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B
OKPY’KaroIlleM MHUpE

11

yMeHI/Ie OHepI/IpOBaTI) IIOHATUSMU . JUINHA, paCCTOSIHI/Ie, yFOJ'I
(BenmnuMHA yrila, CHHYC U KOCHUHYC yIJa TPEeyrojbHUKa), IJIOIa/b;
yMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHpE; YMEHUE TMPUMEHATH (OPMYJBI TEepuMeTpa U  IUIOMIATU
MHOFOerJ’ILHI/IKOB, JJIMHBI OKPY)KHOCTI/I n 1iomraan prra, O6’B€Ma
MPSIMOYTOJILHOTO TapaUIeNIeNUNe1a; YMEHHE MPUMEHSITh HPU3HAKU
paBeHCTBa TPEYrOIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS 7S
BBIYMCIICHUS JUIMH, PACCTOSIHUM, IJTOIIaeH

12

YMenune wu3zo0pakarb IUIOCKHE (QUTYPRI W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEJICTB TI0 TEKCTOBOMY WIIH
CHUMBOJIbHOMY OIIMCAHUTIO

13

VYMeHue  omnepupoBaTh MOHSTHSMHU:  MPSMOYTOJIbHAasE — CUCTeMa
KOOpJIMHAT, KOOPJAMWHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
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IIPOU3BEICHNE BEKTOPA HA YUCIIO0, CKAJSIPHOE MPOU3BEIECHUE BEKTOPOB;
yYMEHHE HUCIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JaHHBIX W PEIIeHUS 3aJa4, B TOM 4YHCIE M3 JPYrUX Y4eOHBIX
MIPEIMETOB U PEalIbHOM JKU3HU

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M  KPYIrOBBIE
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJiblllee M HAaUMEHbIIEe 3HAYEeHUs, pa3Max 4YHUCIOBOro Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH M  IpeoOpa3oBHIBATH
nHpOpMalMIO, MPEJICTABICHHYI0 B TaOIMLIAX M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEeajbHBIX IPOLECCOB U
SBJICHUM; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEIMYMHBI B
OKpY KaroIlleM MUupe
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YMeHue omnepupoBaTh MOHATUSAMHU: CIyYalHBIA OMNBIT (CIy4alHBIN
JKCIICPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy9aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HaXOAWTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; yMEHHUE peIaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO Tepedopa M C HCHOJIb30BaHUEM
MpaBUjia YMHOXCHUS, YMEHHE OIICHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHIA B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJII0 B MACCOBBIX SBJICHHSIX
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YMeHue BbIOMpaTh MOIXOIANIMNA W3YYEHHBIM METOJ I PEIICHHS
3a7a4¥, NMPUBOAUTH IPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaT€MaTUKH B
HUCKYCCTBE, ONMUCHIBATh OTAEJIBbHBIC BBIJAOLIMECS  PE3YJbTATHI,
MOJYYEHHBbIE B XOJI€ Pa3BUTHS MAaT€MAaTHUKU KaK HAyKH, MPUBOJHUTH
MPUMEPBI MATEMATHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOU UCTOPHUH



HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEell
12 OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEYHBIC
) NepUOANYECKHE TPOooH
13 Panmonaneupie uucia. ApudMeTHdyeckue OIepalud ¢ PaldoHAIbHBIMU
YyHuClIaMu
1.4 HelictButenpHble uncia. ApuMeTHUYECKHE OINepanud C JACUCTBUTEIHHBIMU
qrCcIaMu
15 [TpubnmxEnnbie BBIMMCICHUA, NpaBWIA OKPYIJIEHMA, HPUKWIKA M OLCHKA
pe3ysbTara BEIUMCIEHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpaKEHUS (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenp ¢ wuenbiM nokaszaresieM. CTENeHb C pPALMOHAIBHBIM IOKA3aTEJIEM.
CaoiicTBa cTENEHU
23 MHorousIeHbI
24 Anrebpanueckas ApoOb
25 ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTEINEHH. HevictBust ¢
' apuQMeTHUECKUMHU KOPHSIMH HaTypajIbHOU CTETICHH
3 YpaBHEHHUs 1 HEpABEHCTBA
31 IS E 0 IpoOHO-paloHalIbHbIE ypaBHEHUA. CHCTEMbl U COBOKYIHOCTH
ypaBHEHUU
39 Llensle u npoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMBbI M COBOKYIHOCTHU
HEPABEHCTB
33 Pemenne TeKCTOBBIX 3a0a4
4 YucnoBbIe TOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIILHOCTEHN
49 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
MPOLIEHTOB
5 DyHKINH
OyHKIMA, cnocodbl 3amaHus  ¢QyHkuu. [papuk  ¢yHknuu. OOnactb
ompesieNieHus © MHOKECTBO 3HaueHui pynkuuu. Hymu dyakiuu. [IpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOoMeXyTKM MOHOTOHHOCTH (YHKUMU. MakCHUMyMbl H
MUHUMYMBl (QyHKnuu. Haunbonbliee W HawMeHbIllee 3HaueHWE (PYHKIMH Ha
IPOMEXKYTKE
6 KoopauHatsl Ha NpsMO M TJIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlekapToBbI KOOpAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GpUrypsl 1 UX cBOicTBa
7.2 TpeyroabHUK




7.3

MHOroyroJibHUKH

7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenue reoMeTpu4ecKux BEIMYHUH
7.6 BekTopsl Ha I0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr







