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MNOACHUTEJIBHASA 3AIIMCKA

['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
pacCyXIeHus1 «OT MPOTUBHOIO», OTIWYaTh 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.
DTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS 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»,
«Tpuronomerpuueckue cootHoumeHus», «Merox 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 Hefen0), B 8 kiacce — 102 yacoB (3 yaca B Hefieno), B 9 kiacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsaTusa 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
CUMMETPHUU B OKPYKAIOILEM MUPE.

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 TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYronbHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTONIbHBINA TPEYTOIBHUK C yrioMm B 30°.

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

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE 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
TPEYTOJIbHHUKA.

8 KUIACC

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

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

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHne noaqo0us npu peieHny NPpakTUYeCKUX 3a/1a4.



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

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
PaKTUYECKUX 3a/a4.

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

BrnricanHble ¥ LIEHTpaIbHBIE YTIIbI, YTOJI MEXK]ly 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
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DPOPMYIIBI TPUBEACHHUS.

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 NpPOM3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAalMM HAJ BEKTOpaMH. PasmokeHwe BeKTopa I0 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 OKPYXKHOCTEH U MpsAMbIX. MeToJ KOOpAHWHAT 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 PE3VYJIIBTATBI OCBOEHHS 1POI'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 3TUUECKUX MPOOIIEM, 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 BocnuTanue, 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
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekcuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH cpe/ibl, 0OCO3HAHUEM TJI00aTbHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIHLHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoBaTh WEH, TIOHITHUS, TUTIOTE3bl 00 O0OBEKTaX U SIBICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XapPaKTEPU30BaTh CYILIECCTBEHHBIE NMPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpEAeCHUs]  TOHSITUWA, YCTAHABIMBATHL  CYIIECTBEHHBIH  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPCUNI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKuX (PakTOB, BBICTpPAMBATh APTYMEHTAILMIO, IPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHCHUE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O00OOIEHUS] U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIMHU, JIaHHBIX,
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.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

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 MOSICHEHUS MO XOJYy PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, 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 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYATbHON
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 MHEHUSI 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 KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PELICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JAOCTH)KEHHUS WM HENOCTHXKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMICS TOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacro3naBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEneisaTh UX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPUUYECKHE (PHUTYpBI, BBITOIHAITH
YEPTEXKU IO YCIOBHUIO 3a71aud. VI3MepsITh JIMHEWHBIE U YTJIOBBIE BEJIMYMHBI. Pemare
3aJ1a41 Ha BBIYMCIICHUE VIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepsl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

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

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUUECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEIEHHON K TUIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU F'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapajiebHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOphIE 00pazyeT
C HUMHM cekymag. OnpeaensaTh MapaieJbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[1poBOANTE BBIUUCIICHHS U HAXOIUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPHU TMEPECCUCHUH JBYX
MapaJyICIbHBIX MPSIMBIX CEKYIIEeW. Pelars mpakTHuecKre 3aauyd Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEACsATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3T CBOMCTBA IIPHU
pElIEeHNH 3aa4.

Brnagere moHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh e€ meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCSA B OJHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[lonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMM, 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,
II0JI30BATHCS UX CBOMCTBAMU IPU PELICHUU 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 PELICHUU reoMeTpuyeckux 3aaad. Ilons3zoBarscs teopemon Paneca
U TEOPEMOM O IPONOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATb MX [UIA DPELICHUA
IIPAKTUYECKUX 3a/1a4.

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

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3aa4ax,
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.

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

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIiaX, yriax MEXAy XOpAaMH (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 PE3YIBLTATHI:

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 (hopmynamMu MpPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XK/ICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELICHUN TEOMETPUYECKUX 3aad.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCISATH JJIMHBI U HAXOJIUTh YIJIbl y MOJ0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJ00MS B MPAKTUYECKUX 3aJayax. YMETb NPHUBOJIUTH HIPHUMEPHI
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
CMBICII, MPUMEHATh HMX B PELUIEHUUM 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.

Bnanets NOHATHSIMHM NMPABUIBHOTO MHOTOYTOJIbBHUKA, 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 MaTeMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIME BBIYMCICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE ITJNTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomerpruueckue 14 1 bubmmoreka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
! Herbipexyronpiiii 14 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 20 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 20 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 15 1 bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 20 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 1 1
6 OBTOpeHHE, 0000WeHHE 3HaHHI 3 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ejioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBHLIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
Pacrnio3HaBaTh M3y4eHHbIE TEOMETPUIECKHE (PUTYPBI, ONPEACIATh UX
B3aMMHOE PacIoyIo’KeHHe, H300pakaTh IeOMETpHuUecKue (GUrypsl,
6.1 BBIINOJHATh YEPTEKU IO YCIOBHIO 3ajaud. M3MepsaTh nuHelHble U
YIJIOBBIE BEJIMUYMHBL. PemaTh 3a1aui Ha BBIYUCIICHUE AJIUH OTPE3KOB
Y BEJIMYUH YIJIOB
Jenate rpy0yIo OLIEHKY JTMHEMHBIX U YTIIOBBIX BETUYUH IPEIMETOB B
6.2 pearbHOM JKU3HHM, Ppa3MepoB MPHUPOIHBIX OOBEKTOB. Paznmuuath
pa3Mepbl ITUX 0O0BEKTOB M0 MOPSAKY BETUUUHBI
6.3 Ctpouth 4epTekH K FT€OMETPUUECKHUM 3a/1adam
[Tonb30BaTbes MpU3HaKaMu paBeHCTBa TPEYTroJIbHUKOB,
6.4 UCMONb30BaTh ~ NpPHU3HAKM M CBOMCTBA  paBHOOEAPEHHBIX
TPEYroJIbHUKOB IIPU PEILIEHUH 3a7a4
65 [IpoBoAMTH  JIOTWYECKHE  PACCYKIEHUS C  HCIOJIb30BaHUEM
' TEOMETPUUECKUX TEOPEM
ITonp30BaTbCA IIpU3HaAKaMu paBeHCTBa IIPSIMOYTOJIBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEAMAaHbI, TPOBEAEHHON K THUIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHNN T€OMETPUUYECKUX 3a/1a4
OnpenensaTs napajjieIbHOCTh MPSIMBIX C TOMOLIBIO YIJIOB, KOTOPbIE
6.7 oOpa3yeT ¢ HUMH cekyias. OnpeaensTs NapayieIbHOCTh IPSIMBIX C
- IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IIPSAMOM 0 TOYEK
JIPyror NpsaMont
6.8 Pemate 3amaun Ha kieTyaTon Oymare
6.9 [TpoBOIUTH BBIYMCIEHUS M HAXOJUTh 4YHCIOBbIE U OYKBEHHBIE
' 3HAYEHMUs] YIJIOB B TIE€OMETPUYECKHMX 3a7adax C HCIOJIb30BAHUEM




CYMMBI YIJIOB TPEYTOJbHHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IpPU [EPECEUECHUU JABYX MAPAJUIENbHBIX MPSIMBIX

CCKYH_ICI‘/'I. Pemrats IMPAKTUYCCKUC 3a1a4r Ha HAXO0XACHUEC YITIOB

6.10

Bnanerb mOHATHEM TeOMETPUYECKOr0 MecTa TOYeK. YMeThb
ONpEAENATh OUCCEKTPUCY YIJIa U CEPEAUHHBIA NEPIEHIAUKYISAp K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUYCK

6.11

@opMyIHpPOBaTh ONPEIEICHUSI OKPYXHOCTH M Kpyra, XOpAsl U
JIMaMETpa OKPY>KHOCTH, IIOJIb30BaTbCS HMX CBOMCTBaAMHU. YMETh

IMPUMCHATDb OTH CBOICTBa IIpHu pCHICHHUU 3a1a4

6.12

Biagete MOHATHEM ONUCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH,
yMmeTh Haxoauth €€ ueHtp. llomp3oBarbesi (hakramMu O TOM, YTO
OUCCEKTPUCHI YITIOB TPEYroJbHUKA MEPECEKAIOTCA B OJTHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NEPIICHAUKYJIIAPBI K CTOPOHAM TPEYTrOJIbHUKA

MEPECCKarOTCA B O,[[HOI71 TOYKC

6.13

Brnaners moHsTHEM KacaTeJbHOM K OKpPYKHOCTH, IOJIb30BaThCs
TEOPEMON O MEpPHEeHJUKYISIPHOCTH KacaTelbHOM M pajauyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

6.14

ITons3oBaThCA HpOCTCfII.HHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBLIC TCOMCTPHUYCCKUC ITOCTPOCHHA C IOMOIIBIO

LUPKYJIS U IHHEHKH

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjbrTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIE BHIbI ‘—IeTI)IpéXYI‘OJ'II)HI/IKOB, HUX JJIEMCHTHI,

MMOJIB30BAThCS UX CBOMCTBAMHU Ipu pCIICHUH I'COMCTPUYICCKUX 3a/1a1

6.2

IIpuMeHATH CBOMCTBA TOYKH IIEPECEUCHHs] MEAMAH TPEYrOJbHUKA

(eHTpa Macc) B peIICHUH 3a1a9

6.3

Biagere noHATHEM CpENHEN JIMHUM TPEYrOJIbHUKA U TpaleLuy,

NPUMEHSTh WX CBOMCTBA MpPH PEIICHUH T'€OMETPUYECKUX 3ajad.




[Tonw3oBaThcs Teopemoit Pajeca U TEOPEMOM O MPOMOPIIUOHATIBHBIX

OTpPE3Kax, MPUMCHATH UX IJIA PCHICHUSA ITPAKTHYCCKUX 3a1a4

6.4

[IpuMeHsTh NpU3HAKM MOAOOUS TPEYTOJIBHUKOB B  PELIECHUU

rCOMETPHUYCCKUX 3ada4

6.5

[Tonb3oBatbes Teopemoit [udaropa s penieHus reOMETPUYECKUX U
npakThuueckux 3anad. CTpouTh MaTEMaTUYECKYI0 MOJCIb B
MPAKTUYECKHX 3a7a4aX, CAaMOCTOSITEIILHO JIeNIaTh YePTEK U HAXOUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnaners moHsTHSIMH CHHYCa, KOCMHYCAa W TaHI'CHCa OCTPOro yria
NpsAMOYTOJIbHOTO TPECYTOJIbHUKA. ITonp30BaThCs 3TUMM IOHSATHSIMHU

AJI pCHICHUA IMPAKTUYCCKUX 3aayd

6.7

BoruucnaTe (pa3nuuHbIMU criocO0aMu) ITUIOMIAAL TPEYroJbHUKA M
IUIOMIAId MHOTOYTOJBHBIX (GUryp (MONB3YSACh, TNe HEOOXOIUMO,
KaJIbKYJIATOpOM). [I[pUMEHSITh MOTydeHHbIE YMEHHS B MPAKTHYECKUX

3aJadax

6.8

Bnanerp MOHATHAMHM  BNMCAaHHOIO M LIEHTPAIBbHOTO  yIJa,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIax MEXY XOpJaaMu
(cekyImMMH) U yrie Mexay KacaTellbHOW M XOpJAoil MpH pelieHun

TCOMETPHUICCKUX 3aaayd

6.9

BJ'Ia}ICTI) INOHATHUEM OIIMCAaHHOI'O ‘-ICTI)IpéXYFOJ'II)HI/IKa, IMPUMCHATH

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

6.10

HpI/IMeHHTL IMOJIYYCHHBIC 3HAaHHUA Ha [IPAKTUKE — CTPOUTH
MATEMAaTHYCCKUEC MOACIHN JId 3aaad peanLHoﬁ JKU3HU U NIPOBOANTH
COOTBCTCTBYIOIIMEC BBIYUCICHUA C TIPUMCHCHUCM HOJIOGI/ISI n

TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KaIbKYISITOPOM)

9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIIIOB, HAXOAUTH C UX

MOMOIIBIO PA3JIMYHBIC 3JICMCHTLI MNPAMOYTOJBHOI'O TPCYrOJbHUKA




(«pemieHre NPSAMOYIOJbHBIX TPEYrojbHUKOB»). Haxomute (c
IIOMOILBIO  KAJIbKYJATOpA) JUIMHBI M YWl s HETaOJIMYHbBIX

3HAa4YECHUHU

6.2

[Tonb30BaTbCs dbopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJISl HAXOXKJCHHUS COOTHOIICHUMN

MCKAY TPUTOHOMCTPUICCKUMU BCIMIYNHAMU

6.3

Hcnonp30BaTh TEOPEMBl CHHYCOB M KOCHHYCOB [UIsl HAXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEIICHNE TPEYTrOJIbHUKOBY),

MPUMCHATH UX IIPU PCIICHUHN TCOMECTPHUICCKUX 3a1a4

6.4

Brnagers moHsTHSMHU TIpeoOpa3oBaHUsS MOIOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCs CBOWCTBAMU MOAO0HS
MPOU3BOJBHBIX PUTYP, YMETh BHIYUCIATH JJIMHBI U HAXOJUTh YTIIbI Y
nono6ubIX ¢Guryp. [IpumeHsTh cBoiicTBa MOA00MS B MPAKTHYECKHX
3aJayax. YMeTb MPUBOAUTH MPUMEPHl TOAOOHBIX (uUryp B

OKpY’XaroIleM MUpe

6.5

ITons3oBaThCA TE€OpEMaMHn O IIPOU3BCACHUNU OTPE3KOB XOpHd, O

IIPOM3BEIEHNN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHON

6.6

Ilonb30BaTbcs BEKTOpPAMM, IIOHUMATb UX TEOMETPUYECKUH U
(Gu3nyecKuil CMbICI, IPUMEHATh UX B PEIIEHUU T'€OMETPUUYECKUX U
¢uznueckux 3anad. [I[puMeHATh CKaIsIpHOE MPOU3BEIECHNE BEKTOPOB

AJIL HAXOKACHUS OJIMH U YTJIOB

6.7

ITons30BaThCsA METOJJOM KOOpAMWHAT HaA IJIOCKOCTHU, ITIPUMCHATH €0 B

PCIICHUU TCOMECTPUUCCKUX U ITPAKTUYCCKUX 3a1a1

6.8

Brmagete NOHATHSAMM NPaBUIBHOTO MHOIOYTOJBHUKA, JUIMHBI
OKPYKHOCTH, JJIMHBI JYTM OKPYKHOCTH W PAJIMAHHOW MEphI YIJa,
YMETb BBIYUCIATH ILIOIIAAL Kpyra M ero dacre. IIpumensars

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3adadax

6.9

HaxonuTh OCHM MM LEHTPHl CUMMETpHUM (UTYp, NPUMEHSTH

JBHXXCHHUA ITIIOCKOCTH B HpOCTefIHlPIX cirydadax

6.10

[IpuMeHsATh MOJIydEHHBIE 3HAaHHUS HA [MPAKTUKE — CTPOUTH
MaTeMaTUYECKUEe MOJENM JUIS 3a/1a4 PEajJbHOW KU3HU U MPOBOJUTH

COOTBETCTBYIOIIMEC BBIYUCICHUA C IIPUMCHCHHUEM HO,Z[O6I/I$I n




TPUTOHOMETPUUYECKUX (PYHKIHMHA (TIONB3YSCH,

KaJIbKYJIATOPOM )

rae Heo0XOIMMO,




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus
HauanbHbie noHsTUs reomeTpuu. Touka, mpsiMas, OTpe30K, JIyd. YToJ. Bujbl
6.1 yrioB. Beprukanbuble U cMexHbIe yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTroJbHUK. [lapamiensHOCTh U EPIEHIUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢Gurypbl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETpPHH.
' [Ipumepbl cuMMETpHUH B OKPYKaIOLIEM MUpE
6.3 OcHOBHbBIE TIOCTPOEHUSI C MOMOIIbIO LUPKYJISl U JIMHEHKU. TpeyroyibHUK.
' Bricora, Mmennana, OuccekTpuca, uX CBOMCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUU TPEYroiabHUKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CpoiicTBa W TNpU3HAKW pPaBHOOEAPEHHOIro TpeyroibHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa M MNpU3HAKM HapauiedbHbIX Opsimbix. Cymma  yrios
' TpeyrojbHUKa. BHENIHNE yriibl TpeyroibHUKa
[TpsmoyronbHbIl  TpeyronbHuUK. CBOMCTBO MeauaHbl MPSMOYTOJBHOTO
6.7 TpeyrojibHUKa, MpOBENEHHON K rTuUnoreHyse. llpusHaku paBeHCTBa
' OPSAMOYTOJIHBIX TPEYroJIbHUKOB. [IpSMOYTONIBHBIN TPEYTrOJIbHUK C YTIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEpaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OojbleM yrie U OoNblIell CTOpoHE
TpeyrojibHuKa. [leprneHaAuKynsp U HaKJIOHHAS
6.9 I'eomerpuueckoe MecTo TOYeK. buHccekTpuca yriia W CepeIWHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HUX CBoicTBa. B3ammHoe
6.10 pacmoJIOKEHUE OKPYXKXHOCTH U mpsmoi. KacatenpbHass W cekymas K
OKPYXHOCTH
6.11 OKpyXHOCTb, BIIMCaHHAs B yrojl. BrucaHHas W onucaHHas OKPY>KHOCTHU
' TpeyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 I'eomerpus

6.1 YersipéxyronbpHuku. [lapamenorpamm, ero Npu3Haku U CBOMCTBA

6.2 [IpsimoyroibpHUK, poMO, KBajipaT, UX NPU3HAKK U CBOICTBA

6.3 Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOMCTBA U  IPU3HAKH.
' [TpsimoyronbHas Tpaneuus

6.4 Meron ynBoenus Meauansl. LleHtpanbnas cummerpus. Teopema daieca u
' TeopeMa O IPONOPLIUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeYrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

65 [Tonobue TpeyronbHukoB, KodddunueHt nomodus. [lpusnaku mnomobus
' TPEeYrojabHUKOB. [I[puMeHeHne nogoous npu pelieHu NpakTHIeCKUX 3a/1a4

6.7 @opmyabl Ul TUIOIIAAM TPEYTroJibHMKA, MapaijenorpamMmma, pombda Hu
' Tpaneuuu

6.8 CpoiicTBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE IUIOIIAeH
' NoJI00HBIX (uUryp

6.9 Brruucnenue mioniasei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MIPaKTHYECKUX 3a/1a4

CuHyC, KOCHHYC, TAaHT€HC OCTPOrO yria MPsIMOYTI'OJBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKJIECTBO. [pUrOHOMETPUYECKHE
¢byukun yrios B 30°, 45° u 60°

6.12 BrnucanHbele ¥ LEHTPAIBHBIE YIJIbl, YTOJI MEXAY KacaTelIbHOM M XOPAOW.
' VYTIbl MEXAY XOPIaMHU U CEKYLIUMU

6.13 BrnrcanHbIE U ONMCAHHBIE YETBIPEXYTOIBHUKHU

6.14 B3aumHoe pacnonoxeHue AByX OKpyxkHocTed. KacaHue oOkpyX HOCTEH.
' OO01me kacaTelbHbIE K ABYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
6 ['eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenne TpeyronsHukoB. Teopema KOCMHYCOB M TeopemMa CUHYCOB. Pemienue
6.2 IPAKTUYECKUX 33Ja4 C HCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 IIpeoGpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o0 mpou3BeIeHUN OTPE3KOB XOP, TEOPEMBI O TPOU3BEACHUN OTPE3IKOB
' CEeKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bextop, nmnuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
. MPOTUBOMNOJIOKHO HAIMpPABJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpalluy Ha/l BeKTopaMu. PaznokeHue BeKTopa o IBym
HEKOJUIMHEAPHBIM BEKTOpaM
6. Koopaunats! Bektopa. CkajsipHOE NPOU3BEIECHUE BEKTOPOB, IPUMEHEHUE IS
' HAXO0X/IEHUS JUIMH U YTJIOB
JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS MPSIMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHUE OKPYKHOCTEN U MPAMBIX. MeTOl KOOPAUHAT U €r0
pUMEHEHNE
6.8 [TpaBuIbHBIE MHOTOYTOJIEHUKH
6.9 Jnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIUUCICHUE JJINH
' JyT OKPYKHOCTEN
6.10 [Tnomane kpyra, ceKTOopa, CerMeHTa
6.11 JIBuKeHMsI TIJIOCKOCTM M BHYTPEHHHME CHUMMETpUU (uUryp (seMeHTapHbIe
' npeacrasinenus). [lapamnensusiii nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHON NPOrPAMMbI OCHOBHOI'0
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOKECTBO, IOJMHOXKECTBO,
ornepanuy HajJ MHOYKECTBAMHU; YMEHHE OIEPUPOBATH IMOHATHSIMHU:
rpad, cBs3HBIN rpad, AepeBo, LUKI, MPUMEHATh UX IPU PELICHUN
3a]a4; yYMEHHE MHCIIOJIb30BaTh TIpauuecKkoe IpeACcTaBICHUE
MHO’KECTB JUIsl ONMCAHUSl PealbHBIX IMPOLIECCOB M SBICHHM, MPHU

pELICHUH 3aJ1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: OIIPEEIICHNE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE pACIO3HAaBaTb WCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUs, NPUBOJUTH INPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHIATHSAMH: HaTYpPaJIbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHUCIJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JETUMOCTH, LeJI0e YHUCI0, MOJYJb YUCla, OOBIKHOBEHHAs! JpoOb U
JecsiTUUHas 1poOb, CTaHIAPTHBIN BUJ YUCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIbHOE YHCIIO, apu(PMETHUYEeCKUH KBaJIpaTHBIH KOPEHb;
YMEHHME BBINOJHATH JCHCTBUS C 4YHCIaMH, CpaBHUBaTb U
YIOPSAOYMBATh 4YMCIA, NPEACTABIATH YHUCIA HAa KOOPIMHATHOU
OpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JAenaThb NPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LENbIM MOKA3aTeNeM,
apudMeTHUeCKUi KBaIpaTHbIM KOPEeHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXJIIECTBO; 3HAKOMCTBO C KOPHEM HaTypallbHON CTENeHu
OoJibllle €MHMIBI, YMEHHE BBIOJIHATH pacuéTsl MO (opmysam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAXKEHUH H
BBIPAXEHUI C KOPHIMM, pPa3I0KEHNE MHOTOWIEHA HA MHOXKUTENH, B
TOM 4YHCIE€ C HCIOJb30BaHMEM (OPMYJ Pa3HOCTH KBAJIpaToB H

KBaJpara CyMMBbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMHU: YUCIOBOE PABEHCTBO, yPaBHEHUE
C OJHOW IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEHHbBIC U KBaJpaTHbIC ypaBHEHUS,
JIpOOHO-PAMOHALHEIC YPABHEHHS C OJJHOW MEPEMEHHOMN, CHCTEMBI
JBYX JIMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pAllOHAILHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEILICHUN 3a/1a4 U3 APYTUX [IPEIMETOB
U TPaKTUYECKUX 3aj7ad; YMEHHUE HCII0JIb30BaThb KOOPAMHATHYIO
OPSAMYI0 U KOOPJIUHATHYIO IUIOCKOCTh JUIsl M300paskeHHs peleHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATHAMH: (YHKIUS, Tpapuk (QYHKIHH,
HYIM (QYHKIUHM, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOoJsblllee U HaUMEHbIlEEe 3HAYCHUS
byHKLINY; yMEeHHe OIIepUPOBAThH HOHATUSAMMU: npsmas
IPOTIOPIUOHATILHOCTD, JINHEHHAs! PYHKIUS, KBaJpaTHIHas () YHKIIHA,
oOpaTHasi MPOIOPIUOHAIBHOCT, Mapaboja, runepOoia; yMeHHE
CTpOUTh Trpa@uKu  (QYHKUMHA, UCHOIb30BaTh TIpaduKu s
OIpPEZCIICHUsI CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, U1 PELICHUS
3aja4 U3 APYrux y4eOHbIX NMPEAMETOB U PEATbHOM JKU3HU;, YMEHHUE

BBIpAXKaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHATUSMU: II0CJIE0BATENBHOCTD,
apugmernueckas U  Te€OMETpUYecKass IMPOrPEeCcCHH; YMEHHUE
UCIIOJIb30BaTh CBOIMCTBA MOCHE0BaTeIbHOCTEH, (POPMYIBI CYMMBI U
o0II1ero 4jieHa MpHu pelIeHUu  3a/ad, B TOM YHUCIIE 33434 U3 APYrHX

y‘-IC6HLIX peaMETOB U peanLHoﬁ KHU3HU

YMeHue pemarh 3a1a4u pa3HbIX TUIOB (B TOM YHUCJE HA MPOLIEHTHI,
JIOJIM W YacTH, JBIWKEHHE, paldoTy, IIeHy TOBAapOB M CTOMMOCTH
MOKYTIOK U YCIIYT, HAJIOTH, 33J]a4i U3 00JIaCTH yIIPaBICHUS TUYHBIMU
U CeMEHHBIMH (UHAHCAMHU); YMEHHE COCTAaBJSATh BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W CHUCTEMbl [0 YCIOBHUIO 3a/ayH,
MCCJIEI0OBATh MOTYYEHHOE PEIICHHE U OIICHUBATH IMPABIONO00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBath NOHATHIMU: GUTYpa, TOUKA, OTPE30K, IpsMasi,
1y, JoOMaHas, yrodi, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEYrOJbHUKY,




MPSIMOYTOJIbHBIM TPEYroNbHUK, MeauaHa, OHCCEeKTpuca U BBICOTA
TPEYroJbHUKA,  YETBIPEXYTONBbHUK,  Mapajuieiorpamm,  pomo,
OpsIMOYTOJIBHUK,  KBajpaT, Tpameuusi; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (puUrypamu;
YMEHHE peliaTh 3a/a4d, B TOM YHUCIIE U3 MOBCEIHEBHOM JKU3HH, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3yUEHHBIX

cBoMcTB (huryp u pakToB

10

VYMeHue onepupoBaTh MOHATHUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYroJbHUKOB; MapaIICTFHOCTh U MEPIECHANKYISPHOCTD TPSMBIX,
yrojl MEXAy HNpSAMbIMH, HNEPHEHIUKYJSAP, HAKIOHHAs, MPOEKIMs,
nogodue  ¢uryp, TMOAOOHBIE  TPEYrOJbHHKH,  CHMMETpPUs
OTHOCHUTEJIBHO TOYKH M NPSIMON; YMEHHE Pacllo3HaBaTh PaBEHCTBO,
CUMMETpUI0 ¥ nojxobue  guryp,  napajuieIbHOCTb U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

YMeHue omepupoBaTh MNOHATHSAMHU: JJIMHA, PACCTOSHUE, YroJl
(BemMYMHA yIJIa, CHHYC U KOCHHYC YIJIa TPEYroJibHUKA), IJIOLIa/ib;
YMEHUE OIICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY’KaIOLIEM
MHUpPE; yYMEHUE MPUMEHATb (GOpPMyJbl MEepUMeTpa M IUIOIIATU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIaIU Kpyra, oobema
IPSIMOYTOJIBHOTO TMapajiesienuie/ia; yMEHHEe IPUMEHATh HMpPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopeMy [ludaropa, TpPUrOHOMETPUUECKHE COOTHOILEHUS JJIs

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENGEY

12

YMmeHue wu300paxarh IJIOCKHE QUIYpHl W HMX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TOMOIIBIO YEPTENKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEIACTB IO TEKCTOBOMY WU

CHUMBOJIbBHOMY OITMCAHUTIO

13

YMmenune OINICpHUpOBATH IMOHATHUAMHU: TPAMOYIOJIbHAasA CHUCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUEC BCEKTOpa Ha YHCIIO, CKaJIAPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HUCIOJB30BATb BCKTOPbI W KOOPAWHATBHI IJIA
MNpEaACTaBICHUA JAaHHBIX M PCIICHHA 3aaa4, B TOM YHUCIIC U3 APYIrux

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMenue OICpHUPOBAThH IMOHATHUAMU: CTOJIOMKOBBIE H KPYTOBLIC

IuarpaMMmbl, TaOMWIBI, cpeaHee apudMeTHdecKkoe, MeauaHa,




HauOoJIblllee U HaUMMEHbIIee 3HaYEeHHUs, pa3Max YMCIOBOrO Habopa;
YMEHUE W3BJICKATh, MHTEPIPETUPOBATH U  NpeoOpa3oBHIBATH
MHpOpMaLIMIO, MPEICTaBICHHYI0 B TabiuIax M Ha JuarpaMmax,
OTpaXKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKHU PEATIbHBIX IPOLIECCOB U
ABJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEIUYHMHBI B

OKpYXaIoIIeM MHpPE

15

YMeHune onepupoBaTh MOHATHUSMU: CIYYalHBIM OMBIT (CIydalHbBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIIEMEHTApHBIA HCXON)
CIIy9aifHOTO ONBITA, CIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOJIUTh BEPOSATHOCTH CIy4alHBIX COOBITHI B OIBITaX C
PAaBHOBO3MOKHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMHU; YMEHHUE peliaTh
3aJa4d METOJOM OpPraHM30BAaHHOTO mepedopa M C UCMHOIb30BAHUEM
MpaBuja YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITHIA U SBICHUM, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKpPYXKAIOMEM MHpPE W B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN WM3YYEHHBIM METOA IJs peleHUs
3a/1a4y, PUBOJUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B MCKYCCTBE, OIIMCHIBATH OTIEIBHBIC BBIAAIOLIUECH PE3YJIbTaThI,
IIOJIy4EHHBIE B XOJ€ PAa3BUTHS MAaTEMAaTHKU KaK HAYKH, IIPUBOJHUTH
IpUMEPBl  MATEMAaTUYECKUX  OTKPBITMM M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOW NCTOPHUH




HEPEYEHDb DJIEMEHTOB COAEPKAHUS, TPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna 1 BBIYUCIICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEe

1o OOBIKHOBEHHBIE ¥ JCCATHYHBIC JPOOH, TPOIEHTHI, OCCKOHEUHBIC
' MIEPUOINICCKHE IPOOH

13 Panmonaneupie uyucia. ApudmMeTnueckue omnepanuy ¢ panroHaIbHBIMU
' YUCITaMH

14 HelicTButenpHble yncia. ApugMeTHIeCKre ONepaluu ¢ AeHCTBUTEILHBIMU
' YUCITaMH

L5 [TpubnmxEéHHbIe BRIYUCICHUS, MIPABUJIa OKPYTJICHUS, PUKHUIKA U OIEHKA
' pe3yJibTaTa BEIYMCIIECHUM
2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C IEPEMEHHBIMH )

25 Crenenb ¢ uenbM nokaszareneM. CTeNeHb ¢ palliOHAIBHBIM [TOKA3aTEJIEM.
' CaoiicTBa cTenEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

”E Apudmerndeckuif  KOpeHb  HaTypajdbHOM  cremeHu. J[leiictBusa ¢
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHUS 1 HEpABEHCTBA

31 enbie 1 npoOHO-panrioHanbHbIe ypaBHEHUsS. CUCTEMBI M COBOKYITHOCTH
' yYpaBHEHUNU

32 [enbie u 1poOGHO-panoHaNbHbIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1au
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMSI TOCIIEIOBATEILHOCTEN




Apudmernueckass ¥ reomeTpuueckas mnporpeccur. Dopmyna CIOXKHBIX

4.2
IPOIICHTOB
S) OyHKIMH
Oyaknus, cnocoOsl 3amanus (Gydkmuu. [paduk dyaxkuum. OO6macTh
OlpeNeNieHusT ¥ MHOXXECTBO 3HadeHWH ¢yHkumud. Hymm ¢dyHkumm.
5.1. [IpomexxyTk 3HaKOMOCTOSIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (DYHKITUH.
Makcumymbl ¥ MUHMMYMbl (yHKiuu. HauOonblniee M HauMeHbliee
3Ha4YeHUe (PYHKIUU Ha IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojapHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKux BEIUYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka. 'eomerpus: 7 - 9-e kiaccel: 6a30BbIi ypOBEHB: yUeOHUK; 14-¢
u3nanue, nepepadboranHoe Aranacsu JI.C., byryzos B.®., Kagomiies C.b. u ap.

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
METOAUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. KoHTpoJIbHBIE U CAMOCTOATEIBHBIE pa0OTHI IO alNredpe U TeOMETpUH 7,
8, 9 ximacc / C.I'. Kypasnes, C.A. U3otoBa, C.B. Kupeea. — M.:
H3natenscTBO «OK3amen», 2017 r. — 239 c.

2. W3yuenue reomerpuu B 7, 8, 9 Kilaccax: METOA.pEKOMEHAAIMU: KH. 1JIA
yuutens / [JI.C. AtanacsH, B.®. Byry3os, FO.A. 'na3koB u ap.]. - M.:
[Ipocsemenue, 2015.

3. bypmuctpona T.A. — I'eometpus 7 — 9. [Iporpammsl
obeoOpazoBart.yupexaeHuii / M.: - [Ipocsemienue, 2014.

4. Jlumaktudeckue matepuaisl mo reomerpuu 8 kinacc / b. I'. 3us, B.

M.Meiinep, 2016.
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