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MNOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3/ejoB IIKOJBHONM MaTEMAaTUKH, UMEIOIINNA CBOEH LIETBIO
o0ecrnevnTh H3y4eHrne CBOUCTB U pa3MepoB (PHUTyp, WX OTHOIIEHUI ¥ B3aNMHOE PACIIONIOKEHHUE, OTIHPAETCS
Ha JIOTHYECKYI0, TOKa3aTeNbHYIO JHHHIO. L[eHHOCTh M3y4eHns TeOMEeTPHH Ha YPOBHE OCHOBHOTO OOIIIET0O
00pa30BaHMS 3aKIIOYAETCA B TOM, YTO OOYJAIOIIUIACS YUHUTCS TPOBOJUTH JOKa3aTeIbHbIE PACCYXKICHUS,
CTPOUTH JIOTUIECKHIE YMO3AKITIOUEHHS, IOKA3bIBAaTh HCTUHHBIE YTBEPXKICHISI I CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, TIPOBOIUTH PACCYXKICHUS «OT IPOTUBHOTOY, OTINYATH CBOWCTBA OT MPU3HAKOB, (DOPMYIHPOBAThH
oOpaTHbIE YTBEPKACHHUS.

Bropoti 11enbto u3y4eHus TeOMETPUH SIBIISIETCS UCTIONIb30BaHUE €€ KaK HHCTPYMEHTA ITPH peIICHUN
Kak MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3a/1a4, BCTPEUAIOMINXCS B peasibHOM ku3HU. OOyuaromuiics
JOJDKEH Hay4UThCS ONPEACIUTh T'€OMETPUYECKylo (GUrypy, ONMcaTh CIOBaAaMHM JAaHHBIH YEPTEX WM
PUCYHOK, HalTH IUIOMIaJh 3€MEIbHOTO Y4acTKa, PacCYHTaTh HEOOXOAWMYIO JUIMHY OINTOBOJIOKOHHOTO
kabens win TpeOyemble pa3Mepbl rapaxka JJisi aBTOMOOWIA. ODTOMY COOTBETCTBYET BTOpas,
BBIYUCIUTEIbHAS JIMHUS B W3y4eHUH TreoMeTpuu. [Ipu pemieHnn 3agad NpakTHYECKOTO XapakTepa
oOyyvaromuiics y4uTcs CTPOUTh MaTEMAaTHUECKUE MOJIENN PEATbHBIX KU3HCHHBIX CUTYAIMid, TIPOBOIUTD
BBIYUCIICHHS M OIICHUBATh a/ICKBATHOCTH MOJYYEHHOTO pe3yibTara.

KpaitHe BakHO TOAYEPKUBATH CBS3M TEOMETPUM C JPYTUMH YYEOHBIMH IpEeIMETaMH,
MOTHBHPOBATh HCIONB30BaTh OIPENEIeHNUs TeOMETPUYECKHX (UTYp W TOHATHH, JAEMOHCTPHUPOBATh
MIPUMEHEHHUE TIOIYYCHHBIX YMEHUH B ()M3WKe W TEXHHKE. DTH CBS3M HamOojee SPKO BUAHBI B TeMax
«Bexrope», « TpuroHomMeTpruecKre COOTHOIIEHU», «MeTton koopauHaT» U « Teopema [Tudaropar.

YueOHwrii kypc «['eomeTpusy» BKIIOYAeT CIEAYIOIIME OCHOBHBIE pa3lelibl COJEPIKAHUS:
«'eomerprueckne GUTYpBl M HX CBOMCTBa», «/3MepeHHE TeOMeTpHUYECKHUX BEIHYMH», «JlekapToBHI
KOOPIMHATHI HA TUIOCKOCTHY, «BekToph», «/IBmKeHMs m1ockocTi, «[IpeobpazoBanust momoous».

Ha n3yuenue yaeOHOTO Kypca «['eomerpusi» orBoautcst 204 qaca: B 7 kiacce — 68 yacos (2 Jaca B

Hezleno), B 8 kiracce — 68 gacos (2 yaca B Hesieno), B 9 kiacce — 68 yacos (2 yaca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

HavaneHele nossTuss reomerpuu. Touka, nOpsMas, OTpe30K, Jyd. Yroia. Buasl yrios.
Beprukanbuele 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHOroyronbHUK. IlapannensHocTh U
MEPHEHANKYIAPHOCTD MPSMBIX.

Cumvmerpruunsie Gurypsl. OCHOBHBIE CBOHCTBa OCeBOW CHUMMeETpHH. [IpuMepsl cuMmMerpun B
OKPY’KarollleM MHUpE.

OCHOBHBIE TOCTPOCHHUS C TOMOIIBI0 IUPKYNIsS W JuHeiku. TpeyronpHuUK. BricoTa, memmana,
OuccekTpuca, UX CBONCTRA.

PaBHOOeIpeHHBIN 1 PABHOCTOPOHHHI TPEYTONbHUKU. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa ¥ IPU3HAKU PAaBHOOCIPEHHOTO TPEYroidbHHUKA. [I[pH3HaKH paBEeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMpHU3HAKK HapalieNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHHKa. BHeUIHue yrisl
TpeyrojbHUKa.

[IpssmoyronbHbIf  TpeyronpHUK. CBOWCTBO MeAWaHbl MPSAMOYTOJIBHOTO  TPeyrojibHHKA,
IIPOBENEHHON K IuUnoTeHys3e. IIpu3HaKu paBeHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB. 1IpsIMOYrobHBIM
TPeYToJbHUK ¢ yrioM B 30°.

HepasenctBa B reoMeTpuu: HEpaBEeHCTBO TPEYTOJIbHNUKA, HEPABEHCTBO O IJIMHE JIOMaHOH, TeopemMa
0 OorbIlieM yriie U OONbIei CTOpOHE TPeyTroibHUKA. [leprieHanKysap 1 HAaKIIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yria u cepeIUHHbBIN NEPHEHAUKYJIISP K OTPE3KY Kak
T€OMETPUUYECKHUE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOpJla U IUaMETP, UX CBOICTBA. B3anMHOE pacmono)eHue OKpPYKHOCTH U
npsimoil. KacarenpHast M cexkymias K OKpY>XHOCTU. OKpy»XHOCTb, BIOUCaHHasi B Yroyl. BrnucanHas u

OIMMCaHHaA OKPYKHOCTHU TPCYTOJIbHUKA.

8 KVIACC

Uetpipéxyronpuuku. IlapamnenorpamMmm, ero mnpu3Haku U cBodcTBa. YacTHele ciydau
MapajuieIorpaMMoB (TIPSIMOYTOJIBHHK, pOMO, KBaJIpaT), UX MPU3HAKKA U CBOMCTBA. Tparmerus, paBHOOOKas
Tpaneuusi, €€ cCBOWCTBA U Ipu3Haku. [IpsMoyroypHas Tpanenus.

Meton ynBoenust menuanbl. lleHTpanbHas cumMmerpud. Teopema Daneca u Teopema o
MIPOMOPITHOHATBHBIX OTPE3KaX.

CpenHyre TMHUY TPEYTOJbHAUKA U Tpanenuu. LleHTp Macc TpeyroiapHHKa.

[MomoOue TpeyronbHUKOB, KodhduimeHT mnomodus. [Ipu3Haku 1OMO00US TPEYroJbHUKOB.
IIpuMeHeHre TTO00US TIPH PEIICHUH MTPAKTUIECKUX 3a71ad.

CpoiictBa 1wiomaaei reomerpudeckux ¢Guryp. DopMynsl JUIS TUIONIATH  TPEYTONBHUKA,
napajuiejaorpaMmma, pomba u tpameind. OTHOLICHHE IIOIIaaAeH MOA00HBIX QUTY.

Brruucnenue nnoma;[eﬁ TPCYrOJIbHUKOB U MHOT'OYI'OJIbHUKOB Ha KJICTYATOH 6YMal"€.



Teopema [Iugaropa. [Ipumenenue teopemsl [Iudaropa npu pereHnr MPaKTUIECKUX 3a4a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIjJa MpPSIMOYTOJBHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerpudeckre ¢pyHkiwm yriaos B 30, 45 u 60°.

BnucanHble U LEHTpabHBIE YIJIbl, YTOJI MEXKIY KacaTeIbHON U XOPAOU. YTIIbI MEXIY XOPAaMH U
CeKyLIMMU. BriucanHble 1 onycaHHbIE YeTHIPEXYTONBHUKY. B3anMHOe pacnionoxeHne qByX OKpYKHOCTEH.

Kacanue oxpyxHocTel. O0mue kacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrerc yrioB ot 0 mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHMUS.

Pemenue TpeyronpHuKoOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHMe MpakTHUECKHX
3ajlay C UCTOJIb30BAaHHEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoowus. [1oo01e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 poU3BEICHUN OTPE3KOB XOP/, TEOPEMBI O IIPOU3BEACHUH OTPE3KOB CEKYIIUX, TEOpEMa
0 KBaJ[paTe KacaTeJIbHOM.

Bexrop, nnmuHa (MOAyiIh) BEKTOpa, COHAPABIEHHBIEC BEKTOPHI, IPOTUBOIIOIOKHO HAMPABICHHBIC
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalMy HaJ BeKTopamMu. PazioxkeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHatbl BekTopa. CKalsipHOE TNPOW3BEACHUE
BEKTOPOB, MPUMEHEHHE AJIsl HAXOXKIACHHUS IJIMH U YTIIOB.

JlekapTOBBl KOOpAMHATHI Ha IUIOCKOCTU. YPaBHEHUS! NPAMOW M OKPY)KHOCTH B KOOpAMHATAX,
nepeceyeHne OKPYKHOCTEH U IpsAMBIX. MeTo1 KOOpAMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYroJbHUKU. JlnMHA OKpyXHOCTU. ['pagycHas W paguaHHass Mepa yria,
BBIYMCIICHHE JIMH AYT OKpyx)HocTel. [Inomanp kpyra, cekropa, cermeHra.

JIBIKEHHMS IUIOCKOCTH M BHYTPEHHHE CHMMETpUM (GUTYp (3JIEMEHTapHbBIE MPEICTABICHUS).

[NapannensHbiid nepenoc. IloBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOEHHSI TporpaMMmbl  y4eOHoro Kkypca «leomerpwsp»
XapaKTepPU3yIOTCS:

1) naTpuoTHYecKOe BOCIHUTAHME:

MPOSIBTICHHEM HMHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHHACKON MaTeMaTHWKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKECHHUSIM POCCUHCKHX MAaTEMAaTHUKOB M POCCHMCKOM MaTeMaTHYeCKOM IIKOJbI, K
WCIIOJI30BaHMIO ATUX JOCTHKEHHUH B IPYTUX HayKaxX W MPHUKIAJHBIX chepax;

2) rpaxIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHCHUIO OOSI3aHHOCTEH TpaKJaHWHA M peajiu3allid  ero Ipas,
NpEeJCTaBICeHUEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHHI,
MPOLEAYP TPAKIAHCKOrO OOIIeCTBa (HAIPUMEP, BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
3THYCCKUX HpO6HCM, CBA3AHHBIX C IMPAKTHUYCCKUM MNPUMEHCHUEM ILOCTI/I)KCHI/Iﬁ HAayKH, OCO3HaHHEM
BAXXHOCTHU MOPAJIBbHO-3TUYCCKUX NPUHIIUIIOB B ACATCIIBHOCTH y‘IéHOFO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B PEIICHWH TMPAKTHYECKHX 3aJad MaTeMaTHYeCKOM
HaTpPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUS Ha MPOTHKEHWW BCEH KU3HU
JUTSL YCHEITHOW mpodecCHoHaIbHON AESITeThHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHW, OCO3HAHHBIM
BEIOOPOM U TIOCTPOEHHEM WHIMBUIYAIBHON TPACKTOPHH OOpa30BaHUS M JKM3HEHHBIX IUIAHOB C YUETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCITUTAHME:

CIOCOOHOCTBIO K AMOIMOHATLHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MAaTEMATHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCcyXIeHH, YMEHUIO BUACTh MaTeMAaTUIECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOT0 IIO3HAHUS:

OpHUEHTAIINEH B ICATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HaYYHBIX MPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHA YCIIOBCKaA, IIPHUPOJAbI U OGHICCTBa, MOHMMaHUEM MaTeMaTH4eCKOn HAyKH KakK
chepsl 4eIOBEUECKON NEATEILHOCTH, ITAMOB €€ PasBUTHI W 3HAYUMOCTH IS PA3BUTHS ITUBHIN3AIINH,
OBJIAICHUEM A3BIKOM MATEMAaTHUKU N MaTeMaTHIeCKON KyHLTypOﬁ KakKk Cp€aACTBOM IIO3HaHWA MHUpa,
OBJIAJICHUEM HpOCTeI\/’IIHI/IMI/I HaBbIKaMH HCCHCHOB&TGHBCKOﬁ JCATCIIBPHOCTH,

6) ¢usmyeckoe BocnHUTaHUE, (HOPMHUPOBAHME KYJLTYPbl 3A0POBbS W IMOLIHOHAJIBLHOIO
Oaaronmosyums:

TOTOBHOCTBIO IIPUMCHATH MATCMATHMYCCKHUE 3HAHHA B HMHTEPECAX CBOCTO 3O0pPOBbA, BCIACHUA
3I0pOBOTO 00pa3a )KU3HH (30pOBOE MUTaHNE, COATAHCHUPOBAHHBIA PEXKUM 3aHATHI M OTIBIXA, PEryIspHas
¢du3nyeckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha

O]J_II/I6Ky 1 TAaKOI'O K€ MMpaBa APYroro 4€jI0OBCKa,



7) 3KoJIOrHYecKOe BOCIIUTAHUE:

OpHEHTAallNe Ha TPUMEHEHHEe MaTeMaTHYeCKMX 3HAHWW U1 pemeHus 3agad B objacth
COXPAHHOCTH OKPYKaroUIeil cpeibl, IITAHUPOBAHUS IOCTYIIKOB U OLEHKH X BO3MOKHBIX OCIEACTBUM AJIs
OKpY’KaroIel Cpeapl, OCO3HAHHEM TJI00albHOTO XapaKTepa JKOJOTHYECKHX MpoOJIeM W TMyTed Hx
peLIeHMS;

8) ajanTanus K U3MEHSIOUMUMCS YCJIOBUSAM COUMAJIBLHON U IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JEHCTBUSM B YCIOBUAX HEONPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAaKTHUUYECKYIO AESITEbHOCTh, B TOM YHCIIE YMEHUE YUHUTHCS Y IPYTUX JIIOACH,
MprOOpeTaTh B COBMECTHOM JEATEIFHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIH U3 OTBITA IPYTHX;

HEOO0XOIMMOCTBIO B POPMUPOBAHNH HOBBIX 3HAHUH, B TOM Uuclie (OpMyIHpOBaTh UEH, TOHSTHS,
THIIOTE3bI 00 OOBEKTaX W SBJICHUSAX, B TOM UHUCIE paHEE HEM3BECTHBIX, OCO3HABATh AC(HUIUTHI
COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallHIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPHHUMAEMbIE PELICHUS U JIeHcTBUS, GopMyITHUpOBaTh 1

OLICHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

IHo3naBaTebHbIE YHUBEpPCAJbLHBIE YUeOHbIEe TeiicTBUS

ba3oBrble Joruyeckue geiicTBHSI:

. BBISBIISATE M XapaKTEPHU30BaTh CYIIECTBEHHBIE IMPHU3HAKKA MAaTEMaTHUECKHX OOBEKTOB,
MOHATHH, OTHONICHWA MEXIy TOHATHIMH, (HOPMYyIUPOBaTH OIPENEICHHUs TMOHATHH, YCTaHABINBATh
CYIIECTBEHHBII MpHU3HAK KIacCU(UKAMK, OCHOBAaHUS JUIsi OOOOIIEHWS W CpaBHEHHS, KPUTEPUU
MIPOBOTUMOTO aHAIIN3A,

. BOCIIPUHUMATh, (OPMYJIUPOBATh U IPEOOPa30OBLIBATH CYXKICHHUS: YTBEPAUTCIIBHBIE MU
OTpHUIIATEIbHBIC, EAUHUYHBIE, YaCTHBIC U 00IIIHE, YCIOBHEIE,

° BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOpPEUHS B (haKTax,
JTAHHBIX, HAONIOJICHUSIX W YTBEPXKJICHUSX, Mpeiarath KPUTEPUU NSl BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTHUBOPEYHIA;

. JleJaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKIIIOUCHUH, YMO3AKITIOUCHHIH 110 aHAIOTHH;

° paz0bupaTh JT0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (IIPSAMBIE B OT TPOTHBHOTO),
MPOBOJIUTH CAMOCTOSITEIIFHO HECJIOXHBIE JIOKA3aTelIbCTBA MaTeMaTHYeCKUX (DAKTOB, BBICTPAaWBATh
apryMeHTaIUIo, IIPUBOIUTH MPUMEPHI H KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

. BEIOMpaTh CHOCO0 pelreHus ydeOHOW 3amauyu (CpaBHUBATh HECKOJIBKO BapHaHTOB

pelienus, BRIONpaTh HanOojee MOAXOIIIINNA C YIETOM CaMOCTOSTENFHO BBIACIICHHBIX KPUTEPHUEB).



ba3oBrble uccienoBaTeIbLCKHE A€ CTBHS:

. MCTIOJIB30BaTh BOIPOCH! KaK UCCIIET0BATENbCKUNA HHCTPYMEHT ITO3HAHUS, (hOpMYyITHPOBaTh
BOTIPOCHI, (PUKCHPYIOIINE MPOTHBOPEUHE, ITPOOIEMy, CAMOCTOSTENIFHO YCTAaHABIMBATH HICKOMOE U TaHHOE,
(hopMHUpPOBaTH THTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

. MPOBOJUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECIOXHBIA 3KCIEPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBIICHUIO 0COOCHHOCTEH MaTeMaTHYEeCKOTO 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXIY COOOI;

. CaMOCTOSTENHHO (POPMYIHPOBATH 0OOOIICHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEASHHOTO
HAOMIOJEHNSI, WCCIIENOBAaHNSA, OIICHWBATh JOCTOBEPHOCTH IIONyUYE€HHBIX pE3yNbTaTOB, BBHIBOJOB U
000011IEeHHI;

. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEATIONIOXKEHUS O

€TI0 Ppa3BUTHHU B HOBBIX YCJIOBHAX.

PaGora ¢ undopmanueii:

. BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALINH, JaHHBIX, HEOOXOIUMBIX LIS
pelIeHus 33/1a4u;

o BBIOMPATh, AaHAIU3HPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3INYHBIX BUJIOB U (JOPM TIpE/ICTABICHUS

. BBIOUpaTh (OpPMY MpeEJCTaBICHUS WHPOPMAIMU W WLTIOCTPUPOBATH pellacMble 3a/1auu
CXeMaMH, TMarpaMMaMH, HHOH rpauKoi 1 NX KOMOWHALIUSIMU;

o OLICHMBATh HAJ&KHOCTh MH(POPMAIUU TI0 KPUTEPHSM, NPEUIOKESHHBIM YYUTEIEeM WU

c(hOpMyIHPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE AelicTBUSL:

. BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXJICHUS B COOTBETCTBUU C YCJIOBUSMHU U IEJISAMHU
oO0IIeHwsl, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUS 110 X0y PeIlEHUS 3aJa4l, KOMMEHTUPOBATh MOJYUYEHHBIN pe3ybTaT;

. B X0J/ie 00CYXJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOI TEMbI, MPOOIEMBI,
pelaemMoi 3a1a4u, BRICKA3bIBATh UJEH, HALIIEHHBIE HA TIOUCK PELICHUS], COMIOCTABIISITh CBOU CYKACHHUS C
CY)KJICHUSIMH JPYTHX Y9aCTHUKOB JUAIOTa, OOHAPYKHBATH PA3ININE U CXOJICTBO IMO3HIIHA, B KOPPEKTHOM
dbopme hopMyITHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS,

. MIPEICTABIIATh PE3YIbTATHl PEIICHUS 3a/1add, SKCIEPUMEHTa, HCCIICIOBAHUS, TPOCKTA,
CaMOCTOSITEJTEHO BBIOMpaTh (opMaT BBICTYIUICHHSI ¢ YYETOM 3aJad IMPE3CHTAIlMd W OCOOEHHOCTEH
ayAUTOPHH;

. MMOHUMATh ¥ KCIOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUAYAIBHON pabOThl IpU

peuIcHun y‘-Ie6HI:IX MaTEMATHYCCKUX 3a1a4,



. MPUHAMATH 1Ie]Ib COBMECTHOM NEATENbHOCTH, IJIAHUPOBATH OPraHHU3AIMI0 COBMECTHON
paboTHI, pacpenesiTh BB paboT, JOTOBAPUBATHCS, 00CYKAATH MMPOIIECC U Pe3yIbTaT paboThl, 0000IaTh
MHEHUST HECKOJIbKUX JTFOJICH;

. y4acTBOBaTh B TPYMIIOBEIX (popMax padoThl (00CYX IeHWs, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JPYTUE), BBHIOIHATH CBOK YacTh PabOThI M KOOPAWHUPOBATH CBOM JICHCTBUS C APYTUMHU
YJicHAMH KOMAaHJbI, OIICHWBaTh KauyeCTBO CBOETO BKJaJa B OONIMI TPOAYKT IO KPUTCPHUSM,

C(bOpMYJ'II/IpOBaHHI)IM yY4aCTHUKaMH B3aUMOJCHUCTBUS.

PeryasiTuBHbIe yHUBepcaabHble yueOHbIe AeficTBUS

Camoopranuszanus:

. CaMOCTOSITETIbHO COCTABIIATD IUIaH, aJITOPUTM PEILCHNS 3a1auu (MM €ro 4acTh), BRIOMpaTh
CHOCO0 pemeHus ¢ y4€TOM HMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBAaTh BApUAHTHI PEIICHNUH ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, IMOUMOHATbHBI MHTEJIEKT:

° BJIQJIETh CIIOCO0AMM CaMOITPOBEPKH, CAMOKOHTPOJISA MPOIECCa W pPe3ylibTara PeIieHUs
MaTeMaTHIeCKOM 3a1auM;

. MPEBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NIPH PEIICHHU 3a/iayl, BHOCHUTH
KOPPEKTUBHI B JESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HANIEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEM;

L] OIICHUBATHL COOTBCTCTBUC PE3YyJibTaTa ACATCILHOCTU IOCTaBJICHHOM oeiim U yCJIIOBUAM,
O6’L$[CH5[TB IMPUYMHBI JOCTHMXKCHHA WM HCEOAOCTHKCHUA LECIU, HAXOIUTb OHII/I6Ky, JaBaTb OICHKY

MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATDBI

K koHIty 00y4eHus B 7 Kjiacce 00yJarONUICs MOIYIUT CIEAYIONIUE TPEIMETHBIE PE3YJIbTAThI:

Pacnio3naBaTh M3yueHHBIE T€OMETPUYECKUE (DUTYPHI, OMPENEISITh HX B3aHMHOE PACIIOJIOKEHUE,
M300pakaTh TeOMETpUIECKrE (PUTYPHI, BHIIOIHATE YEPTEKHU 10 YCIOBHUIO 3a7auu. M3MepsATh JINHEHHBIC U
YIJIOBbIE BeIUYUHBI. PemaTes 3ajaui Ha BIYUCICHHUE JUIMH OTPE3KOB U BEIUYUH YTJIOB.

Jenate rpyOyIo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYMH MPEJAMETOB B PEATbHOU )KU3HH, Pa3MEPOB
MPUPOJTHBIX 00BEKTOB. Pa3nuyaTh pa3Mepsl 3TUX OOBEKTOB IO MOPSIIKY BEJIUYHHEI.

CTpouTh YepTEeKU K TEOMETPUYECKUM 3a/1a4aM.

[Tonp30BaThCS MPHU3HAKAMU PABEHCTBA TPEYTOJHHHUKOB, WCIOJIL30BATh NMPU3HAKKM W CBOHCTBA
paBHOOEAPEHHBIX TPEYTOIBHUKOB MIPH PEIICHUH 33]1a4.

[IpoBoaNTE JTOTHYECKHE PACCYKACHUS C HCIIOIIb30BAHUEM T€OMETPHUECKUX TEOPEM.

[Tomp30BaThCS MpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTONBHUKOB, CBOWCTBOM MEIHMAHBI,

MPOBEAEHHON K TUTIOTEHY3€ MPSMOYTOIBHOTO TPEYTOIbHIKA, B PEIIEHUH T€OMETPUIECKUX 3ajad.



Onpenenars napauwieIbHOCTD MPSIMBIX C MIOMOIIBIO YTJIOB, KOTOPhIe 00pa3yeT ¢ HUMHU CEKyIasl.
Onpeaenars mapauieIbHOCTh MPSMBIX ¢ IOMOINBIO PaBEHCTBA PACCTOSHUN OT TOYEK OIHOHN IPSIMOM O
TOYEK APYTOH INPSIMOM.

Pemars 3amaun Ha KiIeT4aroil Oymare.

[IpoBoANTH BEIYUCIICHUS 1 HAXOAWTDH YHCIIOBEIE U OYKBEHHBIE 3HAYCHHS YTIIOB B TEOMETPHIECKUAX
33/la4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB M MHOTOYTOJIBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MPH MIEPECEUCHNH IBYX MapaUIeTbHBIX IPSIMBIX CeKyIlei. PemaTs npakTudeckue 3agaqn
Ha HaXOXJCHUE YIJIOB.

Bragets MOHSATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh ONpEeNeNsiTh OMCCEKTPUCY YIia |
CEepEIMHHBIN MEPIECHIUKYIISIP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOUEK.

@opMyJIMpOBaTh OMNPEIETIEHU OKPYKHOCTHM M Kpyra, XOpAbl W JUaMeTpa OKpPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOMCTBA MIPU PEIIEHUU 3a/1au.

BrnaneTp NoHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIAUTh €€ LEHTP.
[Tonb30BaThCs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHKA IIEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpEIMHHBIE NEPIICHANKYISAPBI K CTOPOHAM TPEYTOJbHUKA [IEPECEKAIOTCS B OJJHOM TOUKE.

BnazneTs noHsATHEM KacaTeIbHON K OKPYKHOCTH, IOJIb30BATHCSI TEOPEMOH O MEPIICHANKYISIPHOCTH
KacaTeJIbHOM U paanyca, MPOBEIEHHOIO K TOUKE KacaHUsl.

ITonb30BaThCsl NPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMH, MOHUMATh MX MPAKTUYECKUM
CMBICII.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE OCTPOCHUS C MTOMOILBIO LIUPKYJIS U IMHEHKH.

K xoHIty 00y4eHus B 8 kiacce 00yJaronuiicst MOYIUT CIEAYIOUINE ITPeIMETHBIE PE3YIIbTAThI:

Pacno3naBaTh OCHOBHBIE BUIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, II0JIb30BATHCSI UX CBOMCTBAMHU
MIPU PELICHUU F'€OMETPUUECKHX 3a]a4.

[IpuMeHATh CBOMCTBA TOUYKH IIepecedeHus MeFaH TPeyTroIbHIKA (IIEHTPa Macc) B PEIISHUH 3a/1a4.

Bnagers nmoHsTHEM CcpeqHEH JIMHUM TPEYroJIbHHKA M Tpaleluy, NPUMEHATh UX CBOMCTBa Hpu
pelieHun reomerpuueckux 3anad. [lonb3oBathes Teopemoit daneca u TeopeMoil 0 MPONOPLUUOHAIBHBIX
OTpEe3Kax, MPUMEHATD UX JIJISl PEILICHUS IPAKTUYECCKUX 3a/1a4.

[IpuMeHsTh TpU3HAKY OO0 TPEYTOJFHUKOB B PEIICHUH T€OMETPUUECKUX 3a1ad.

[Tonb3oBaThest Teopemoii [Tudaropa st perieHus T€OMETPUYSCKHMX M IMPAKTHUYSCKUX 3ajady.
CTpouTh MaTeMaTHIECKYIO MOJIENb B MPAKTHUSCKUX 3a/1a4aX, CAMOCTOSATEIHHO JIeTIaTh YePTEK U HAXOAUTh
COOTBETCTBYIOIIUE JUIHBI.

BnaneTs NOHIATUSIMU CUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO YIJia NPSAMOYTOJIbHOIO TPEYTOJIbHHUKA.
Tlonb30BaThCs ITUMU MTOHATUSAME JJIsI PEIICHUS TPAKTUYECKUX 3a]1a4.

Brrauciars (pa3nmuaHeiME crioco0aMu) TIOMAAR TPEYTOIbHUKA W IDIOMAAN MHOTOYTOJIBHBIX
¢buryp (moap3ysch, riae HeoOXOAMMO, KaIbKyIATOpOM). [IpUMEHST HOIYUYCHHBIC YMEHHUS B IPAKTUYSCKHUX

3ajJadax.



Bragers MOHATHSIMH BIMCAHHOTO M IICHTPAJILHOTO YIJIA, UCTIOIH30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopJaamH (CeKyNIMMH) M YIJe MEXIy KacaTeJIbHOW W XOpJOW TpH pelicHUU
TEOMETPHUECKIX 3a]1aY.

Bnamerh MOHATHEM ONHMCAHHOTO 4YeTHIPEXYTOJbHUKA, TNPUMEHSATh CBOMCTBA OMHCAHHOTO
YeThIPEXYTrOIbHHUKA TIPU PEIICHUN 3a/1a4.

[MpuMeHsITh MOJyYeHHbIC 3HAHWS HA MPAKTHKE — CTPOMTh MAaTEMAaTHYECKUE MOJCIH IS 3a1ad
peanbHON KH3HM W TPOBOAHWTH COOTBETCTBYIONIME BBIYHCICHUS C TPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHUH (IIOJIB3YSCH, TIe HE0OXO0IUMO, KATBKYISATOPOM).

K koniry oOyueHus B 9 Kiaacce 00yJaONIMNACS MOMYYUT CICAYIONINE TPESIMETHBIC PE3yIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHM OCTPHIX YIJIOB, HAaXOJUTh C HMX IOMOIIbIO Pa3IUYHbIC
3JIEMEHTHI MIPSIMOYTOJILHOTO TPEYTOJILHUKA («PElICHHE MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY). Haxomauts (¢
MOMOIIIBIO KAJIBKYJISITOPA) JTMHBI M YTJIBI JJ1 HETaOIMYHBIX 3HAUCHUI.

[Tonb3oBaThecst (hOpMyJiaMU TIPHUBEJCHUS U OCHOBHBIM TPHUTOHOMETPUYECKHM TOXKIECTBOM JIIsI
HAXO0XJICHUS COOTHOILICHUI MEXIy TPUTOHOMETPUYECKUMH BEITUUUHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHUS Pa3JIUYHBIX 3JICMCHTOB
TPEYTroJbHHKA («PEIICHUE TPEYTOJLHUKOBY ), IPUMEHSATh UX MPH PEIICHUN TEOMETPUICCKUX 3a/ad.

Bnagets nmoHstusMu nmpeodpa3zoBaHusl MOA00Ms, COOTBETCTBEHHBIX AJICMEHTOB MOA00HBIX (Quryp.
[Tonb30BaTHCS CBOMCTBAMH 1OI00US IPOU3BOJILHBIX (PUTYP, YMETh BHIYHUCIIATH JUIMHBI U HAXOUTH YTJIbI Y
noto0HEIX ¢uryp. [IpuMeHsTs cBolicTBa 0100 B MPAKTHYECKUX 33/1a4ax. ¥ METh IPUBOJIUTH TPUMEPHI
MOJJOOHBIX (GUTYP B OKPYIKAIOIIEM MHPE.

[Tonp30BaThCs TEOPEMAaMHU O IPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
0 KBaJ[paTe KacaTeIbHO.

[Tonp30BaTHCS BEKTOPAMHU, TIOHUMATh UX TEOMETPHUCSCKHUNA M (PU3UUECKUI CMBICIT, IPUMEHSTh HX B
PELICHUN TeOMETPHUYECKUX U (pusmyeckux 3anad. [IpUMEHATh CKAISIpHOE MPOU3BEJICHHE BEKTOPOB IS
HAXOKICHUS JUTHH U YTJIOB.

[Tomb30BaTHCS METOIOM KOOPJMHAT Ha TUIOCKOCTH, IIPUMEHSITh €TI0 B PEIIEHUHN T€OMETPUISCKUX U
MPAKTHYECKUX 3a]1a4.

Bragerh MOHATHSIMHM TPABHIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXXHOCTH, IUJIMHBI JYyTH
OKPYKHOCTH M PaJdaHHOW MEpbl yIja, YMETh BBIYMCIATH IUIONMIAAb Kpyra W ero uactei. IIpuMeHsTh
MOJIyYE€HHBIC YMEHUS B MPAKTUUYECKHX 3a/1a4ax.

Haxoauth ocu (WK IEHTPbI) CAMMETPHH (GUTYDP, TPUMEHSTh JIBUKCHHS TNIOCKOCTH B MMPOCTEHIIINX
CITydasx.

[IpuMeHATh MOJyYCHHBIC 3HAHUSA HA NPAKTUKE — CTPOMTh MAaTEMaTHYEeCKHE MOJCIU IS 3a1ad
peaIbHOM KU3HH M IPOBOJUTH COOTBETCTBYIOIIME BBIUYUCICHHS C TNPUMEHEHHEM TOA00HS U

TPUTOHOMETPUYECKUX (PYHKIUH (TI0B3YSCh, TJIe HEOOX0IUMO, KATBKYISTOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
No /m HaumeHnoBaHMe pa3/ieiioB U TeM Kontpoabnbie | TpakTnueckne (uudgposbIe)
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
| [Tpocreiimue reomeTpuyeckue GUrypsl u 14 1 bubmmoreka [JOK
’ X CBONCTBA https://m.edsoo.ru/7f415¢e2e
bubmnoreka IIOK
2. TpeyromsHuKy 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapamiensHbie IPsIMBIE, CyMMa yTIIOB 14 1 bubnmnoreka HOK
] TPEYrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTh U KpyT. [ 'eomeTpuueckue 14 1 bubnmnoreka [HOK
' MTOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubmnoreka IIOK
5. [ToBTOpenue, 006001IeHNE 3HAHUI 4 1 https://m.cdsoo.ruw/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
IMTPOT'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 KJIACC

KounuecTBO 4yacoB DJIeKTPOHHBIE
Ne i/ HaunmeHoBaHue pa3aejioB U TeM NPOrPAMMBbI KonTpoabHbIe ITpakTuyeckue (un@poBie)
Bcero o0pa3oBaTeJibHbIE
padoTsI padoTsI
pecypcebl
1. IToBTOpEHME 3 1
N bubnuoreka [IOK
2 HeThipExyrobHHKH 1 ! https://m.edsoo.ru/7f417e18
5. | pevrammon n Mmoroyramm s 13 | BuGmorera LIOK
‘ pey Y M https://m.edsoo.ru/7f417e18
[Tnomany nogoO6HBIX Guryp
4| mponaptuonammem orpeska, notoGse 14 | ubmotera LIOK
’ poroptt p - TTOA https://m.edsoo.ru/7f417e18
TPEYrOJIbLHUKU
Bu6nmoreka IJOK
5. Teopema [Tugaropa u Hauana TPUTOHOMETPUHT 10 1 https:/m.edsoo.ru/7f417e18
N e B 1 Bumorra LOK
’ pexyr : . https://m.edsoo.ru/7f417e18
okpyxHocTH. Kacanue okpyxHocTei
. bubmmoreka IIOK
7. [ToBTOpeHue, 0000IIeHNE 3HAHUIA 4 1 https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 7 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

KoanuecTBO 4yacoB DJIeKTPOHHBIE
. (undposbie)
Ne m/m HaumenoBaHue pa3gesioB M TeM NPOTrPaMMbl Beero KonTtpoJbHble IIpakTH4eckue 00pazoBaTebHbIe
padoTbI padoTsI pecype
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 15 1 Bu6mmoreka LIOK
’ CHHYCOB. PenieHne TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
> [IpeobpaszoBanue nogodus. Merpuieckue 10 1 Bu6mmoreka LIOK
) COOTHOIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnmnoreka IJOK
3 Bexropsi 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPJIMHATHI Ha MJIOCKOCTU 9 1 bubmorexa LOK
’ P P https://m.edsoo.ru/7f41al2c
P — s | buGmoresa LIOK
’ by N HIaIb KpyTa. https://m.edsoo.ru/7f41al2c
TIoIIa e
bubmmoreka [IOK
6. HBIOKCHIA II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBTOpenwue, 0000IIeHHE, CHCTEMATH3AITHS 3 1 Bubnmnorexa IJOK
’ 3HAHUNA https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 6 0



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 OCBOEHHS OCHOBHOM

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

OBPA3OBATEJIbHOM ITPOI'PAMMBI

IIpoBepsieMble IpeAMETHBIE PE3YJIbTATHI OCBOCHHS OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUA

6

I'eomerpus

6.1

6.2

Pacno3naBaTh M3y4YeHHBIC TEOMETPUYECKUE (DUTYPBI, ONIPENCIATh UX B3aMHOE
pacrnonoxeHue, n300pakaTh reOMETPHUYECKUE (PUTYPBI, BBIMOJHATh YSPTEIKU
[0 YCJIOBHUIO 3a1ayd. M3MepsTh JMHEHHbIE U YIJIOBBIE BEJIWYUHBL. PemaTth
3a1a4y Ha BBIYUCIICHUEC IJINH OTp€3KOB U BCIIMYHUH erIOB

Henatb rpyOyro OLIEHKY JTMHEHHBIX U YTTIOBBIX BEJIMYUH IPEIMETOB B peabHOM
KHU3HH, pa3MEPOB MPHUPOAHBIX O0BEKTOB. Pa3znuyare pazmepsl 3TUX 00BEKTOB
10 MOPSAJIKY BEINIMHBI

6.3

CTpouTh YepTexH K reOMETPUUECKUM 3a7adyaM

6.4

[Tonb30BaThCs MpU3HAKaMU paBEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BaTh
IIPU3HAKU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33134

6.5

6.6

[IpoBoANTH JOTMYECKHE PACCYXACHHS C HCIOJIb30BAHUEM T€OMETPHUYECKUX
TEOpeM
Ilonp3oBaTeCcsi MpHU3HAKAMH PAaBEHCTBAa INPSMOYTOJBHBIX TPEYrOJbHHUKOB,

CBOHCTBOM MEIWAaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJIBHOTO
TPEyroJbHHKA, B PEIEHINH T€OMETPUIECKIX 3a7a4

6.7

OmnpenensTh NapaulelIbHOCTh IPSIMBIX C IOMOILBIO YIJIOB, KOTOpbIE 00pa3yeT ¢
HUMU ceKymas. OnpeaensTs napaieTbHOCTh MPSAMBIX C TIOMOIIBIO PaBEHCTBA
pacCTOsIHUM OT TOYEK OJHOU MPsIMOM 10 TOYEK APYrod mpsiMoid

6.8

Pemars 3aga4d Ha KJICTYaTOH 6yMare

6.9

IIpoBoaANTH BBHIYMCICHNUA U HAXOAWTH YMCIOBBIE U OyKBEHHBIE 3HAUYEHUS YTIIOB
B F€OMETPUYECKUX 3a/1a4aX C UCIOIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpPU TIEPECEUCHUU JIBYX
NapajulelbHBIX MPSMBIX CeKylled. Pemare mnpakTudyeckue 3agadd  Ha
HAaXO0X/IEHUE YIJIOB

6.10

6.11

Bnazers mOHATHEM TE€OMETPUYECKOrO MeCTa TOYEK. YMETh ONpelelsiTh
OMCCeKTpUCY yIla M CEpPEeOUHHBIH MEPIEHIUKYJISIp K OTPE3Ky Kak
TeOMETPHYECKUE MECTa TOUEK

DopMyIHpOBaTh OMNpPEACICHUS OKPY>KHOCTH M Kpyra, XOpAbl U JTUaMeTpa
OKpY>KHOCTH, TOJIb30BaThCA UX CBONCTBAMHU. YMETh MPUMEHSTH 3TH CBOMCTBA
MIpY PELIEHUH 3a1a4

6.12

Bilagers NOHATHEM ONMCAHHOM OKOJIO TPEYIrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHtp. llonb3oBaThes akTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB
TPEYTOJIbHUKA IIEPECEKAIOTCsl B OJHOM TOYKE, U O TOM, UYTO CEPEIHHHBIE
NEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIBHUKA IIEPECEKAKOTCS B OJTHOM TOUKE

6.13

Birazere MOHATHEM KacaTENbHOW K OKPY)KHOCTH, IOJIB30BATHCS TEOPEMOU O
NIEPIEeHINKYJIIPHOCTH KacaTeJIbHON U painyca, MPOBEAEHHOTO K TOUKE KaCaHUs

6.14

ITons30BaTHCS HpOCTefIHIHMH TCOMCTPUUCCKUMHU HEPABCHCTBaMHU, ITOHUMATb
nux HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHEIC T€OMETPUUECKUE MOCTPOCHUS C MOMOILIBI0 TUPKYI U
JIUHEUKU




8 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BUIbI ‘-IeTBIpéXYI‘ OJIBHHUKOB, UX 3JICMCHTHI,
IMOJIL30BAThCSI KX CBONCTBAMHU IIpU pCUHICHUH I'COMETPUUCCKHUX 3aa4d

[IpyMeHsSTh CBOWCTBA TOYKH IEPECEUCHHUS MEIAWAH TPEYroJbHUKA
(ueHTpa Macc) B pelIeHUH 3a1a4

6.3

6.4

Bilageres moHsATMEM CpEAHEM JIMHUM TPEYTrOJIbHUKA W TpalleLuu,
IOPUMEHATh HX CBOICTBa NpU PELICHWHM T€OMETPUUYECKHX 3ajad.
ITonb3oBatbes Teopemoit asieca U TEOPEMOU O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIs PELICHUs MIPAaKTHUECKUX 3a1a4

HpI/IMeHHTL IIPpU3HAKH HOI[O6I/IH TPECYTOJIbHUKOB B PCHICHUHA
rCOMCTPHUYCCKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoOMeTPUYECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMAaTHMYECKyl0 MOJIEeTIb B
MPAKTUYECKHX 3a7a4aX, CAMOCTOSITENILHO JIeNaTh YePTEXK U HAXOAUTh
COOTBETCTBYIOIIUE JUTUHBI

6.6

BJIaIleTB IMOHATHUAMU CHHYCA, KOCHMHYCAa W TAHI'CHCAa OCTPOro yria
npsAMOYI'OJIbHOTO TPCYIOJIbHHUKA. ITonp30BaThCs 3TUMM IOHATUSIMHU
JJI pCHICHU A IMPAKTUYCCKUX 3a1a4d

6.7

6.8

Boruucasate (pa3nuuHbBIMU CIIOCOOAaMHU) TUIOMIAL TPEYTOJIbHUKA W
IUIOMIAIM MHOTOYTONBHBIX GUryp (MONB3YysACh, Tle HEOOXOIMMO,
KaJIbKYJIATOPOM). [IpUMEHSTh MOTy4YeHHbIE YMEHUS B TPAKTUUECKUX
3a/1ayax

Bnanerp MOHATHAMU  BOMCAaHHOTO W LIEHTPAJIbHOTO  yIJa,
MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIAX MEXIY XOpJIaMu
(cexyIMMH) U yrile MeXay KacaTeJbHOM M XOpAOH NpH peleHun
reOMEeTPUUYECKUX 3a7au

6.9

6.10

BJ'IaIleTI) IIOHATHEM OIIMCAHHOTO ‘-IeTI)IpéXYFOJ'II)HI/IKa, MMPUMCHATH
CBOICTBA OIIMCAHHOT'O LICTI:IpéXYl"O.]'IIJHI/IKa ITpU pCIICHNH 3aaa4

[IpuMeHATh MOJy4YEHHBIE 3HAHHWS HA IPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM MO0A00Uus U
TPUTOHOMETPHH (TIOJIB3YSACH, I71€ HEOOXO0IUMO, KAIBKYJISITOPOM)




9 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOAUTD C UX
IOMOILBIO Pa3IMYHbIE IEMEHTHl HPSIMOYIOJbHOTO TPEyrojbHHKA
(«pemieHne NOPSAMOYTOJIBHBIX — TPEYrojabHUKOB»). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YIVIBI JJI  HETaOJIMYHBIX
3HAYEHUN

6.2

ITonb3oBarbcs dbopmytamMu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXKJICHHUSI COOTHOLLIEHUI
ME¥K]ly TPUTOHOMETPUYECKUMU BEJIMYMHAMU

6.3

Hcmons30BaTh TCOPECMbI CHHYCOB MW KOCHHYCOB I HaAXOXICHUA
Pa3JIMIHbIX 3JICMCHTOB TPCYI'OJIbHHUKA («pemeHHe TpeYI‘OJ'ILHI/IKOB»),
IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a4

6.4

Bnagetrs moHsATHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEeMEHTOB MOA00HBIX (uryp. [lob3oBaThes CBOMCTBAMH TIO00MS
MPOU3BOIBHBIX GUTYP, YMETh BBIYUCIATD JUIMHBI U HAXOIUTH YTJIbI Y
no00HBIX Guryp. [IpuMeHsATh CBOHCTBA TOIOOMS B MPAKTUICCKUX
3aJayax. YMeTb MPUBOAUTH MPUMEPHl TNONO0OHBIX ¢uryp B
OKpYXaroleM MUpe

6.5

6.6

ITons30BaThCA TEOpEMaMH O TMPOM3BCACHUN OTPE3KOB XOpA, O
IMPOU3BCACHUUN OTPC3KOB CCKYIINX, O KBAApaTe KacaTeJIbHOM

ITonb30BaTbcs BEKTOpPAMM, IIOHUMAThb KX TE€OMETPUYECKUU U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIIEHUU T'€OMETPUUYECKUX U
¢uznueckux 3anay. [IpuMeHsTH cKalsipHOE NPOU3BE/IEHHE BEKTOPOB
JUISL HAXOXKICHUS JUIMH U yTII0B

6.7

6.8

ITons30BaThCA MCTOJJOM KOOpAMWHAT Ha IJIOCKOCTU, IPUMCHATH €0 B
PCIICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX 3aa1

Biagers MOHATHAMU IPABUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTW OKPY>KHOCTH M pPaJUaHHOM MEpHI yTia,
YMETb BBIYUCIATH ILIOIIAAL Kpyra M ero 4vacre. IIpumensars
IIOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxomuTh OCHM MM LEHTPbl CUMMETpUH (UTYp, TPUMEHSATH
JBUKEHHSI INTIOCKOCTU B IPOCTEUIINX CITydasx

6.10

[lpuMeHSATh TONYYCHHBIE 3HAHHWS HAa TPAaKTHKE — CTPOUTHh
MaTeMaTHYeCKue MOJAEIH Ul 33aJau pPealbHOM *KU3HU U TMPOBOJUTH
COOTBETCTBYIOIIIME BBIUYUCIICHUS C TPUMEHEHHEM IOJ00UsS W
TPUTOHOMETPUUYECKUX (QYHKUUH (MOdB3ysch, TI/€ HEOOXOIUMO,
KaJIbKYJISITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COJEPKAHUS
6 ['eomerpus
Hauanbeuble noHATHA reomeTpun. Touka, npsaMasi, OTpE30K, Jdyd. YToa. Buasl yrios.
6.1 Beptukanbable u cMexHbIe yribl. buccektpuca yria. JlIomanasi, MHOTOYTOJIbHUK.
[lapannensHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunble (urypsl. OCHOBHBIE CBOWCTBa 0OceBoil cummerpuu. [Ipumeps
CUMMETPHUU B OKpPY’KaIOIIEM MUpE
63 OCHOBHBIE TOCTPOEHUS C TIOMOIIBIO LIUPKYJIA U JIMHEHKU. TpeyronsHUK. BeicoTa,
MejraHa, OUCCEKTPHCa, MX CBOHWCTBA
6.4 PaBHOOeIpeHHBIN M PABHOCTOPOHHHI TPEYTONBHUKK. HepaBeHCTBO TpeyroibHHUKa
6.5 CBoiicTBa M TpU3HAKU PaBHOOCIPEHHOTO TpEyrojbHUKA. [Ipu3HaKM paBeHCTBa
TPEYTOJIbHUKOB
6.6 CBoiicTBa M MpHU3HAKU TNapajuIebHBIX NpsAMBIX. CymMMa YIJIOB TpeyroJbHHKA.
BHewmHue yribl TpeyrojJbHUKa
[IpssmoyronbHbld  TpeyroapHUK.  CBOICTBO  MeIHMaHbl  OPSIMOYIOJBHOTO
6.7 TPEYroJbHUKA, IPOBEAEHHOMN K TUNOTEHY3¢. [Ipu3HaKu paBeHCTBA NPSIMOYTOIbHBIX
TpeyroiabHHUKOB. [IpsiMOyToIbHBIN TpeyroabHUK C yrioM B 30°
HepaBeHcTBa B reoMerpuu: HEpaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, TeopemMa O OomnbimeM yrie H OONbIIEH CTOPOHE TPEYroJbHHUKA.
[lepnieHIUKyIsIp ¥ HAKJIOHHAS
6.9 I'eomeTpryeckoe MecTo TodeK. buccekTpuca yria u cepeJuHHBIA NepHIeHIUKY ISP
K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK
6.10 OKpyXHOCTb U KpyT, XOpAa U AMAMETP, UX CBOMCTBA. B3auMHOe pacronoxeHue
OKpY>KHOCTH U npsimoii. KacarenbHas 1 cexymiasi K OKpYKHOCTH
6.11 OkpyXHOCTb, BIHCAaHHas B yroj. BrnucaHHas © oONMCcaHHAas OKPYXHOCTU
TpeyrojbHHUKa
8 KVIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
6 I'eometpus
6.1 YetsipéxyronsHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpsMoyrosbHUK, pOMO, KBaIpaTt, MX MPU3HAKH U CBOICTBA
63 Tpaneuusi, paBHOOOKasi Tpamenusi, €€ cBOHCTBa W Tpu3HaKu. [IpsMoyronbHas
Tparnenus
6.4 Merton ynBoenus menuansl. LlenTpansHas cumMetpust. Teopema daneca 1 Teopema
0 MPOTIOPLIMOHATIBHBIX OTPe3Kax
6.5 CpenHre TMHAW TPEYTOJBHIUKA U Tparnennu. LleHTp Macc TpeyroapHIKa
6.6 Ilonobue TpeyronbHuKOB, Ko3p¢uumueHT nonodusa. [lpusHaku momodus
TPEyroJibHUKOB. [IprMeHeHne o100Us TIPU PEeIICHUN MPAKTHYECKHUX 3219
6.7 DopMyITBl AJIs TUIOIAAHN TPEYTOIbHIKA, TapajuieorpaMmma, poM0a v Tpanennu
6.8 CpoiicTBa miomiaznei reoMmeTpuueckux ¢uryp. OTHOMEHHE TIOMAAeH TOA0OHBIX
¢uryp
6.9 Beruucinenue mmomanel TpeyroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIIETYaTOMU
Oymare




6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrIja NpsSMOYTOJbHOIO TPEyrojJbHHKA.
6.11 OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpuUTOHOMETpHYecKHe (YHKIIHN
yriioB B 30°, 45° u 60°
6.12 Brnucanuble ¥ LEHTpaidbHBIE YIUIBI, YIOJ MEXAY KacaTelbHOW U XOpAOW. YTIIbI
MEXIY XOpAaMHU H CEKYLIUMHU
6.13 Brucannbie u onmcaHHBIe YETHIPEXYTOIBLHUKH
6.14 B3aumHoe pacmnonoxenne nByX OkpyxkHocTed. Kacanme oxpyxuocteir. OOrmme
KacaTeJbHbIE K ABYM OKPY>KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/IEPKAHUSA
6 T'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yriaoB or 0 po 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOX1€CTBO. POPMYJIbI IPUBEICHUS
6.2 Pemienne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
IMPAKTHUYCCKHUX 3a4a4 C MCIOJb30BAHUCM TCOPEMBI KOCMHYCOB U TCOPEMbI CUHYCOB
6.3 IIpeoOpazoBanue momodus. [logoOue coOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOU3BEAECHHUU OTPE3KOB XOpJ, TEOPEMEI O MPOU3BEICHMH OTPE3KOB
CEeKYIIMX, TeopeMa O KBajpaTe KacaTelbHON
Bextop, nnmmuHa (MOIyiib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIIOJIOKHO
6.5 HalpaBJIeHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OllEpaIun
HaJ BeKTOopaMu. PaznoxeHue BeKTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunatel BekTopa. CkanspHoe NpOM3BEICHHE BEKTOPOB, NPUMEHEHHE JUIs
HaXO0XJICHUA IJIMH U YTJIOB
JexapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHHUS MPSIMOM M OKpPYKHOCTH B
6.7 KOOpJIMHATaX, IMepeceueHre OKPYXHOCTEH W MpsMbIX. MeToJ KOOpAWHAT H €ro
IMPUMCHCHUC
6.8 [IpaBUIbHBIE MHOTOYTOJIBHUKU
6.9 Hnuna OprZKHOCTH. I'pagycnas u paguaHHasd Mepa yrjia, BbIYMCIEHUE JJIMH JYyT
OKPY>KHOCTEH
6.10 [Inomanp kpyra, cekTopa, CerMeHTa
6.11 JIBI/I)KCHI/ISI IINIOCKOCTH H BHYTPCHHUEC CHUMMETPUHN (1)I/II‘yp (3HeMeHTapHBIe
) npezacrasienust). [lapamiensHsiii mepenoc. IloBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHMUSA

Kon
NMPoBEPsIEMOro
TpeOoBaHMS

IIpoBepsieMble TpeGOBaHNUS K IPeIMETHBIM Pe3y/bTaTAM 0CBOCHMS
OCHOBHOI 00pa30BaTeJIbHOH MPOrpPaMMbI OCHOBHOTO 00111ero
oOpa3zoBanus Ha ocHOBe DI'OC

YMeHue onepupoBaTh MOHATUSIMU: MHOKECTBO, ITOJIMHOKECTBO, OTEpallin
HaJ MHOKECTBAaMH; YMEHHE OTIEPUPOBATH MMOHITHAMHA: Tpad, CBSI3HBIN rpad,
JIEPEBO, MUK, TPUMEHATh X MPH PElIeHWH 3a7ad; YMEHHE UCTOIh30BaTh
rpaduyeckoe TPEACTABICHHE MHOXECTB JUIsl OMMCAaHUS  PEaJbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUU 33/1a4 U3 JIPYTUX YUYSOHBIX MPEIMETOB

YMeHne omnepupoBaTh MOHATHAMM: OIpEJENIEHUE, aKcuoMma, Teopema,
JOKa3aTeJIbCTBO;  YMEHHE  PACHO3HABaThb  HCTUHHBIE M JIOKHBIE
BBICKA3bIBAaHMSA, NPUBOJUTH IpPUMEPbl M  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUs U OTPHUIIAHUS BbICKa3bIBaHUN

YMeHue onepupoBaTh MOHATUSAMH: HATYpPaJIbHOE YHCIO, IPOCTOE H
COCTaBHOE YHCIIO, JAETUMOCTh HATypaJbHBIX YWCEJ, TPU3HAKHU JEIUMOCTH,
[[eJI0e YHCII0, MOAYJIb YhClia, OOBIKHOBEHHAs! MPOOh M IECATUYHAS TPOOb,
CTaHJApPTHHIM BUJ YMCIIA, PALMOHAIBHOE YMCIIO, UPPALIMOHATIBHOE YHCIIO,
apupMeTHYECKUHI KBaJApaTHBI KOPEHb, YMECHUE BBITIOIHATH JCHCTBHS C
YyHCIaM{, CPaBHUBATh U YNOPSANOYMBATH YKCIA, MPEACTABIIATh YHCIA Ha
KOOPIMHATHOW MPSIMOHM, OKPYIJIATh YHUCIA; YMEHHE IeNaTh HNPUKUAKY H
OLIEHKY pe3yJibTaTa BBIYMCICHUI

YMeHue omepupoBaTh MOHSITUSIMHU: CTEMEHb C IIEJBIM [OKa3aTeseMm,
apudMeTHYECKHI KBaJIpaTHBIN KOpeHb, MHOTOWIEH, allre0panieckas Jpo0s,
TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYPAJIbHOU CTEIEHH OOJTbIIE SANHHULIBI;
YMEHHE BBIMOJHATH PAcyéThl MO (GopMmylaM, NpeoOpa3oBaHHs LEIbIX,
JPOOHO-PAIMOHATBHBIX BBIPQKECHHUI M BBIPAKECHHUI C KOPHSIMH, Pa3JIOKEeHUE
MHOTOYICHa Ha MHOXHUTEIH, B TOM YHCJIE C HCIOJIb30BaHHEM (OpMYIT
Pa3HOCTHU KBaJPATOB U KBaJAPaTa CyMMbI U Pa3HOCTH

YMeHne oneprupoBaTh MNOHSATHUSMH: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOM NEpEMEHHOH, YUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE peliaTh JIMHEWHBIE W KB3JIpaTHbIE ypaBHEHUS, JIPOOHO-
paloHaIbHBIE YPAaBHEHUS C OJHON EPEMEHHOMN, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH, TUHEHHbIC HEPABEHCTBA U UX CHCTEMBI, KBaJIpaTHBIE U JPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHCIE IIPU
peuIeHu 3a7ad U3 JPYrMX IPEeIMETOB M NPAKTUYECKUX 3a/1ay; YMEHHE
HCIIOJIB30BaTh KOOPJAMHATHYH IMPSMYK) U KOOPAMHATHYIO IINIOCKOCTH IS
M300pakKeHUs PEeNICHUH ypaBHEHHUH, HEPABEHCTB M CHCTEM

YMeHue omnepupoBaTh MOHATHSIMU: (YyHKIMS, Tpapuk (QYHKUIUH, HYIH
(YHKIMY, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, TPOMEXKYTKH BO3pPACTaHUS,
yObIBaHus, HauOoJblllee W HaWMEHblLIee 3HAuYeHUs (YHKIHUH; YMEHHE
ONEepHUpOBaTh MOHATUSAMH: MpsiMas [PONOPLUOHANBHOCT, JIMHEHWHAs
GyHKIMS, KBajpaTHyHas (QYHKIMS, oOpaTHas MPONOPIHOHAIEHOCTD,
napabouia, rurnepboia; yMeHue CTpouTh Tpaduku (HyHKIUH, UCTIONB30BaTh
rpaduKy JUIA ONpenesieHHs CBOWCTB IPOLECCOB W 3aBUCUMOCTEH, aJs
peleHH s 32/1a4 U3 JPYTrUuX YUeOHBIX MPEIMETOB U peallbHOM KU3HH; YMEHHE
BbIpaXxaTh (HOpMyIaMy 3aBUCUMOCTH MEXKIY BETHIYNHAMH

YMeHue onepupoBaTh MOHATHUAMU: ITOCIEO0BATEIHLHOCTD, apu(MeTHIecKast
U TEeOMETpUYECKass MPOrpeccud; YyMEHHE HCIOIb30BaTh CBOMCTBA
MOCIIEA0BATEIIEHOCTEH, (POPMYIIBI CyMMBI U OOIIET0 WICHA NPU PEIICHUU
3a[a4, B TOM YHCJIE 33/1a4 U3 APYTUX YIEOHBIX ITPEIMETOB U peasbHOM KU3HU

YMeHue penrarth 3ajauu pa3HbIX TUIOB (B TOM YKCIIC HA MPOIEHTHI, JIOJIU U
4acTH, JBWKEHHE, paboTy, IIeHy TOBApOB M CTOMMOCTb MOKYIOK H YCIYT,
HAJIOTH, 33Jla4ydl W3 OO0JIACTHM VYNPAaBICHHUS JIMYHBIMH W CEMEHHBIMHU




(uHAaHCAMM); YMEHHE COCTABIISITH BHIPKEHUS, YPaBHEHU, HEPABEHCTBA U
CHUCTEMBI 10 YCIOBHIO 3aJla4yM, HCCIENOBaTh MOMYYEHHOE pEIIeHHuEe u
OIICHHMBATh NPABIONIOA00HOCTH MOJYYCHHBIX PE3YJIbTaTOB

YMeHne OnepupoBaTh MOHATHAMHU: (QUTYpa, TOUKA, OTPE30K, MpsiMas, JIyd,
JoMaHas, yroj, MHOTOYTOJbHHUK, TpPEYrOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, TPSMOYTOJIBHBINA TPEYroJbHUK, MEIHAHA,
ouccekrpuca " BBICOTA TPEYTroJIbHHKA, 4eThIPEXYTOJIbHUK,
napauiesorpaMmm, poMO, IPSIMOYTOJIBHHK, KBAJAPAT, TPATCIHS; OKPYKHOCTB,
KPYT, KacaTesbHast, 3HaKOMCTBO C MPOCTPAHCTBEHHBIMHU (DUTYypaMu; YMEHHUE
pemiath 3a7a4d, B TOM YHCJIE W3 TMOBCEAHCBHOHN XHM3HHU, Ha HAXO0XKICHHE
TEOMETPHUCECKUX BEIMYUH C MPUMEHEHHEM H3yUYCHHBIX CBOMCTB QUIyp U
(dhakToB

10

11

12

YMeHue omepupoBaTh IMOHATHUSIMH: PaBEHCTBO (Uryp, PaBEHCTBO
TPEYTOJIFHUKOB; MapaUIEIbHOCTh M TEPICHIUKYISAPHOCTD MPSIMBIX, YTOJ
MEK/Ty MPSMBIMH, IEPICHINKYJIISP, HAKIOHHAS, TIPOSKINs, mogooue duryp,
HOILO6HLI€ TPEYroJIbHUKH, CUMMETPHUA OTHOCUTCIBHO TOYKU H HpHMOﬁ;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETpUIO W Tmomobue uryp,
NapauIeNIbHOCTh U TIePIECHIUKYIISIPHOCTD NPSAMBIX B OKPYIKAIOIIEM MUpE

YMeHue onepupoBaTh MOHATHSIMH: JIMHA, PACCTOSHHE, Yroi (BenHmduHa
yriia, CHHYC U KOCHHYC yTJIa TPEYTOJNbHUKA), TUIOIIAIh; YMEHHUE OICHUBATH
pa3Mepbl MPEJAMETOB U 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE IIPUMEHSITh
(hopMyITBI TIEPUMETPA U TIOMIAAA MHOTOYTOIEHUKOB, JUTMHBI OKPY>KHOCTH U
IUIOMIAIA Kpyra, O0beMa NPSIMOYTOJIBHOTO TapajllelenuIieaa; yMEeHHe
MPUMEHSTh IPU3HAKA PABEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuKa, TeopeMy [ludaropa, TPUrOHOMETPUYECKHE COOTHOIICHHS
JUISL BBIYMCIICHUS] ITTMH, PACCTOSHUM, TII0IIaae

Ymenue  wuzobpaxkarb miuockue  (GuUrypel M MX ~ KOMOMHAIMH,
NPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C TIOMOIUBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MJIM CUMBOJIBHOMY
OIMCaHMIO

13

YMeHue omnepupoBaTh MOHATHAMU: MPSAMOYTOJbHas CHCTEMa KOOPIWHAT;
KOOPAMHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha
YHCII0, CKAIAPHOE MPOU3BEIEHUE BEKTOPOB; YMEHHE UCITIONIb30BATh BEKTOPHI
Y KOOPAMHATHI [Tl PEACTABICHNS JaHHBIX U PEIIeHUs 3aja4, B TOM YHUCIIe
U3 IPYTHX Y4eOHbIX IPEIMETOB U PEaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSIMU: CTOJIOUKOBBIE U KPYTOBBIE JHArpPaMMBI,
TabJIMLbI, cpefHee apupMeTniecKoe, MeJuana, HanOoJbIlee U HAUMEHBIIEE
3HAYeHUs,  pa3Max  u4MCIOBOrO  Habopa;  yMEHUE  U3BJIEKATb,
MHTEPIPETUPOBATH U MPe0Opa30BRIBATh HHPOPMAIIHIO, TIPEICTABIEHHYIO B
TabNMMIax W Ha AMarpaMMax, OTPaKaloUIyl0 CBOMCTBAa M XapaKTEPHUCTHUKU
pEaJIbHBIX IPOLECCOB M SBJICHUH; YMEHHE paclO3HABATh H3MEHUUBBIC
BEJIMYMHBI B OKPY’KAIOIIEM MHPE

15

YMeHue omnepupoBaTh MOHITHAMHU: CIyY4alHBIH ONBIT  (CIyYaiHBIHI
9KCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (IIEMEHTAPHBIN NCXOJI) CITy4aitHOTO
OMbITa, CIIydyailHOE COOBITHE, BEPOSITHOCTH COOBITHS, YMEHHE HAXOAUThH
BEPOATHOCTH CIYYalHBIX COOBITHH B OMNBITaX C PABHOBO3MOXKHBIMU
JJIEMEHTapHBIMH  COOBITHSIMH; YMEHHE peliaTh 3aJadyd  METOJIOM
OpPraHU30BaHHOIO Mepedopa M C HUCIOJIb30BAHWEM MpaBWiIa YMHOXKEHUS,
YMEHHUE OLICHNBATh BEPOSTHOCTU PEAIbHBIX COOBITHH U SIBICHUH, TOHUMATh
pONb  TPAKTHYECKH JIOCTOBEPHBIX W MAJIOBEPOSTHBIX COOBITHI B
OKPY’KalIlEM MHUpPE U B JKHU3HHU; 3HAKOMCTBO C IOHATUEM HE3aBUCUMBIX
COOBITHIL; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U €r0 POJIBIO B MACCOBBIX
SBJICHUSX
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YMeHue BRIOMpATh MOAXOMSAININA NU3YYCHHBIM METOJ Ui PEIICHUs 3a/1a4H,
MIPUBOJNUTHh TPHUMEPHl MAaTEMAaTHUCCKHX 3aKOHOMEPHOCTEH B TIpHpoOAC U
JKU3HM, pACIO3HABATh MPOSIBICHUE 3aKOHOB MATEMAaTHKU B HCKYCCTBE,
ONMCHIBATh OTJAEIbHBIC BBLJIAIOIIMECS PE3YJbTaThl, MOJYYCHHBIE B XOJE




pa3BUTHS MAaTEMAaTHKH KaK HAyKH, MPUBOIUTH MPHUMEPHl MaTeMaTHYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHOM M BCEMUPHON UCTOPUHU




IHEPEYEHD 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPSEMBIX HA OI'D I1O

MATEMATUKE
Kona ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
1 Uwncna 1 BEIYHCICHHS
1.1 HarypanbHble u nesnbie ynucna. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCEI
12 OOBIKHOBEHHBIE M JIECATUYHBIE OPOOW, MPOLEHTHI, OSECKOHEUHBIE MEPUOIAMYECKHE
) Ipodu
1.3 ParmmonansHbIe gncaa. ApuhMeTHIECKHAE OTICPAlH C PAITMOHATBLHBIME YHCIaAMHU
1.4 JleticTBuTenpHBIC YHCTa. ApU(PMETHICCKHES ONepaIli C TEeHCTBUTEILHBIMHU YHCIIaMHU
15 HpI/I6J'II/I)KéIiHI>Ie BBIYKCIICHUS, NIPABUJIA OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3yJibTaTa
BBIUMCIICHAN
2 AnrebpandecKre BhIpaKESHUS
2.1 BykBeHHbIe BhIpaxeHUsI (BBIPAXKEHUS C TIEPEMEHHBIMH)
29 Crenens ¢ nensiM nokasateneM. CTeNeHb ¢ pallMOHATBHBIM MoKa3aTeneM. CBocTBa
CTETICHH
2.3 MHoOrouneHsl
24 Anrebpandeckast ApoOb
25 Apudmernyecknii KOpEHb HaTypanbHOW cTeneHu. JleWcTBus ¢ apuMETHYCCKUMHU
KOPHSIMHA HATYPaJIbHOU CTETICHN
3 YpaBHEHUS U HEPABEHCTBA
3.1 Lenbie 1 qpoOHO-paoHaIbHbIe ypaBHeHUsI. CHCTEMBI U COBOKYITHOCTH ypaBHEHUIH
3.2 Llenbie 1 qpoOHO-panioHaNIbHBIE HEpaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
33 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEA0BATEIBHOCTH
4.1 ITocnieoBaTenbHOCTH, CIOCOOKI 3a/1aHUS TIOCIEIOBATEILHOCTEH
4.2 Apudmerrnueckast M reoMeTpudeckas mporpeccuu. @opmyiia CI0KHBIX TPOIIEHTOB
5 DOyHKINUU
Oynkiust, cnocoOsl 3axanus Gysknun. ['paduk pynkumu. O6nactTb onpeneneHus
51 MHOKeCTBO 3HaueHnd QyHknmu. Hymu ¢yrknmu. [IpomMexxyTkn 3HaKOIIOCTOSHCTBA.
o [TpoMeXyTKH MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl W MHUHHMYMBI (YHKIHH.
Haubosnbliiee ¥ HAUMEHbIIIEe 3HAUCHUE (PYHKIIMU HA IPOMEKYTKE
6 KoopauHathel Ha PSMO¥ M IITOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbl KOOPAMHATHI Ha MJIOCKOCTH
7 T'eomertpus
7.1 I'eomeTpuyeckue GpUrypsl U BX CBOWCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKH
7.4 OKpY>KHOCTB U KPyT
7.5 M3mepeHue reoMeTpUIECKUX BETUYHH
7.6 BexTops! Ha TNIOCKOCTH
8 BeposTHOCTS U cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

I'eomeTpus, 7-9 knaccel/ Aranacsu JI.C., Byry3os B.®., Kagomues C.b. u apyrue, AkuuoHepHoe
obmmectBo «M3narensctBo «IIpocBemenney, 2023

METOIANYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA

e  Aranacsn JI.C. Usyuenne reomeTpun B 7-9 Kilaccax: METOAMYECKUE PEKOMEHIAITUH JIST
yuutend. — M.: IIpocsemienue, 2015.

e  KUM no reomerpuu K yueouuky Aranacsaa JI.C. 2023r

o [locobue mist moaroroBku y4amuxcs k OI'D o penakuueii SAmenko M.B. 2023r

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET

Poccwiickas snexTponHas mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«SAnpekc. Yaeonuk» https://education.yandex.ru/home/
«SKuacey . https://www.yaklass.ru/

®doxcdopn https://foxford.ru/about

«Cupnyc. Onmaiiny . https://edu.sirius.onl
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