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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHWH M B3aUMHOE DPAacCHOJIOKCHHE, OINMPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs1 «OT IPOTUBHOIO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPIKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KAaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromwuiicss JOJDKEH HayduThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpy, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAUTH TJIOMIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOeniss wid TpeOdyeMmble pa3Mepbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUMiicss y4uTCs CTPOUTh
MaTE€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIibTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TeXHMKE. OTH CBsi3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIHE OCHOBHBIC DPa3Jeiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypsl u UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust mogoous».

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 Henelo), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

HavanbHble nOHATH TeoMeTpuu. Touka, npsimasi, OTPE30K, Jdyd. Yroi. Bunasl
yrioB. BeprukanbHble M cMexHbIE yIubl. buccekrtpuca yria. Jlomanas,
MHOTrOYyroyibHUK. [lapaninenpsHOCTh U IEPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

OCHOBHBIE TIOCTPOCHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OucceKkTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U IPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BHenrnue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBIN  TpeyronbHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYTroNbHUK C yriioMm B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLIeH CTOPOHE TPEYroJIbHUKA.
[lepnenaAuKYIISIp ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MIEPIIEHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKPYKHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LlenTtpanbHas cummerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHre mogooust Mpu perieHnH NPaKTUIECKUX 3a/1a4.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

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

BrnmcaHHble W IEHTpalbHBIE YTJIbI, YrOJd MEXKIYy KacaTellbHOW W XOpIOM.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYyIIbI IPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJA BeKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUS NPSIMOU U OKPYKHOCTHU
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U NPSIMBIX. METON KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEeHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOSHHUS IMPOTpaMMbl  Y4eOHOTO Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLIEAYP TPa)KJaHCKOTO oOlIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJTbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTM€ B PEUICHWHM MPAKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHBHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlluEe B JIEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM Hayku Kak cdepbl 4YeloBeuUeCKOn
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTaHMe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOIO 0JIaronoJay4Yns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH Cpenpl, IUIaHUPOBAHUS IOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3zoBble JJornueckue aAelcTBUA:

e BBIBJISITh M XAPAaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(puKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHHUSI, KpUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATH, (popMymupoBaTh U  MPeOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

e BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3U 151
npoTUBOpeUrsi B (paKTax, NaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX, MpeasiaraTh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

e JICJIATh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;



e pazOMpaTh AOKA3aTEIbCTBA MATEMATHUUYECKUX YTBEPKACHUN (NIPsSMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOATEIBHO  HECIOXKHBIE  J10Ka3aTeIbCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTPAUBATh ApTyMEHTAIUIO, MMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BBIOHMpATh CIIOCOO perieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB  PCIICHHWsA, BBHIOMpAaTh HauWOoyiee TMOAXOAAIMHA ¢ y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e HCHOJI30BaTh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodIieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOABI IO pe3ysibTaTaM
IPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcca, a TaKXKe BbBIIBUTATh

MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.
Pabora ¢ undpopmaunmeii:

e BBUSIBIIATH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIUU, ITAHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

e BBHIOMpPATh, aAHATU3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH
MH(pOpMAIIMIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBHIOMpATh (OpMy TpPEACTaBICHUS HHPOPMALMH M HWILIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

e OIICHWBATHh HAASKHOCTH WHOOPMAIIMU 1O KPUTEPHSIM, MPEIIOKECHHBIM
yuuTeNneM Ui CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJbHbIC Y4eOHbIE JeHCTBUS:

e BOCHPUHUMATH U (POPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIIOBUSIMU
U IeIsAMH OOIIEHHs, SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHPOBATH MMOJYUYCHHBIN pe3ybTarT;

e B X0/ic 00CYXXJIeHUS 33J]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJayud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSIMHU APYIUX YYACTHHKOB
nauanora, oOHapy»XKMBaTh Pa3IMYUE U CXOACTBO IMO3UIUNA, B KOPPEKTHOM (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



e TIPEICTABIISITH PE3YJIbTAThl PEIICHUS 3a7auu, SKCIIEPUMEHTA, UCCIIEA0BaHuS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpE3eHTALNU U 0COOCHHOCTEN ayIMTOPHUH;

e TIOHMMATh W UCIOJH30BaTh MPEUMYIIECTBA KOMaHTHOW U WHANBUIYAIbHON
paboTHI TIPH PENICHNN YYEOHBIX MaTEMaTHIECKHX 3a]1aY;

e TIPUHUMATH II€JIb COBMECTHOH NESATENBHOCTH, TIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOI paboOThI, pachpenessTh BUABl pabOT, JOroBapuUBaThCs, OOCYXKIAaTh
TIPOIIECC B PE3YNbTAT pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

e y4acTBOBaTh B TIPYyNmoBbIX (opMax paboTel (0OCYXKIEHHS, OOMEH
MHEHUSIMH, MO3TOBBIE IITYpPMBI M JIPYTH€), BBINOJHITH CBOIO 4acTb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH WICHAMH KOMAaH[bI, OLIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELICHMs 3aAadd (WM €ro
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

e MPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBACHSTh TPUUUHBI IOCTUKEHUS UIIM HEIOCTHKEHUS LI€TTH, HaXOIUTh
OLIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyueHuss B 7 kJiacce OOYYalOIIMICS TMOJTYYUT CIICIYIOIINUE
MPEIMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4deHHBIE TEOMETpUYECKHE (UTYpBI, OMpPEnensTh UuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETpUUYECKHe (UTYpBI, BBITOTHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pewmats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmuarh pasmepsl 3THX
O0OBEKTOB IO TIOPSIKY BETUIHHBI.



CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MIPU3HAKH U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUU 3a]1a4.

[IpoBOANTE JTOTUYECKUE PACCYKICHUS C UCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aaY.

Onpenensats napawiedbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs NapajyieIbHOCTh NPSIMBIX C OMOIIBIO PaBEHCTBA
PACCTOSIHHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1a4un Ha KileTyaTol Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCJIOBbIE M OYKBEHHbBIE 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCIOJb30BAHHUEM CYMMBI  VYIJIOB
TPEYTOJLHUKOB M MHOT'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH [IBYX IMApAJUICIbHBIX MPAMBIX CeKyuled. Pemare mnpakTthueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagere MOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACATH
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

DopMynMpOBaTh OMPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, IIOJIb30BaThCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA MPU
pELLICHUY 3a1a4.

Brnagers MoOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ meHTp. llonb3oBarhecsi PakTamMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeIbHOUW K OKPYKHOCTH, IOJIB30BATHCA TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCAd MPOCTEUIIMMU T'€OMETPUUYECKUMH HEPABEHCTBAMM, ITOHUMATh
UX IIPAKTUYECKUU CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUS C TOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MPEIMETHBIE PE3YIIbTATHI:

Pacnio3zHaBaTe OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPU PELIEHUH T€OMETPUUYECKHUX 3a]ad.

[IpuMeHSTh CBOMCTBA TOYKHM IEPECEUCHUS] MEIUaH TPEeYyroyibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.



BraneTe noHATHEM CpeqHEN JTUHUM TPEYTOJIbHUKA U Tpalelyy, PUMEHATh
MX CBOMCTBA NPHU pEHICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dasieca ¥ TEOPEMOU O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JIJISl PEIICHUS
IPAKTUYECKUX 3ajau.

[TpuMeHsTh NpU3HAKYU 000U TPEYTOJIbHUKOB B PEIIEHUH I€OMETPUUECKUX
3ajad.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
OpakTHUeckux 3anad. CTpOuUTh MaTeMaTHYECKYI0 MOJENb B IMPaKTUYECKUX
3aJ]a4ax, CAMOCTOATEIBHO J€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Brmagets DOHATMAMM CHHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl STUMH MOHIATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOLIalb TPEYroJbHUKA U IUIOLIAN
MHOTOYTOJIbHBIX ~ (uryp (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanete NOHATHSMU BIKMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXIy XOpJaMH (CEeKYIIMMH) U YIie MEXIY
KacaTeJIbHOM U XOPJIOHM NP PELIEHUU T€OMETPUUECKUX 3a1ad.

BraneTe MoHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUHU (TOJB3YsCh, TJe HEOOXOAMMO,
KaJIbKYJATOPOM).

K xoHiy oOyueHuss B 9 kJiacce oOOyYaromMiiCs TMOJIYYUT CIIEIYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
NPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoauTh (C MOMOIIIbIO KaTbKYJISTOPA) JJIMHbI
Y YTJIbI JU1sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUJII HAXOXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCMHYCOB JUISl HAXOKJICHUS PA3IMYHbIX
AIIEMEHTOB TPEYTOJbHUKA («pPEIIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh WX MpHU
pELIEHNH T€OMETPUYECKHX 3a/1ay.

Bnagers moHsTHSIMH ~ mpeoOpa3oBaHMs  MOAOOHMS, COOTBETCTBEHHBIX
351IeMeHTOB MOJ00HBIX Guryp. [lonbp3oBaThest cBOWCTBAMHU MO100US MPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y HOJOOHBIX (uryp.



[IpumeHsaTh CBOMCTBAa TOMOOMS B MPAKTHYECKUX 3amadax. YMETh NPUBOJUTH
IpUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonp30BaThCA TEOpEMaMu O MPOU3BEICHUHN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUH U (PU3UUYCCKUIMA
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYCCKUX W (DHU3NYSCKUX 3ajad.
[IpuMEHSThH CKaJISIPHOE MPOU3BEECHNE BEKTOPOB JJIsl HAXOXEHUS JIJTUH U YTJIOB.

[Tonp30BaTbCs METOJOM KOOpPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
peIIeHUH TeOMETPUUYECKUX M MPAKTUYECKUX 3a71a4.

Branerb MOHATUSMU MPABHIBHOTO MHOTOYTOJBHHKA, JJIUHBI OKPYKHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U paJMaHHON MEpbI yIyia, YMETh BBIYUCIATH IUIOLIAb
Kpyra u ero yacte. [I[puMeHsTh MoyuYeHHbIC YMEHHUS B MIPAKTUUYECKUX 3a/1auax.

Haxonute ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTHh JIBHXKECHUS
IJIOCKOCTU B MPOCTEUIINX CITydasiX.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUUYECKHE
MOJIEIH IS 3a/1a4 pEAIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HE0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimune reomeTpuueckue GUrypsl v
1 I/I)](;) cBoiictBa. M3me epHI/Ie reOMj)r I/I}‘]II;CKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrombriin 22 1 https://m.edsoo.ru/7f415e2e
[TapautenpHble IpsAMbIE, CyMMa YITI0B bubnnorexa [HOK
3 14 1
TpEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/7f4 1562
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 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 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubnmoreka [JOK
1 HerpipexyronbHiin 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubmmorexa LOK
ponopht P - 1OA https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJ?I)HI/IKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmorexa LHOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema [Tudaropa u Havana bubnunoreka [JOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEH
bu6nmoreka [IOK
I 7 4 1
6 OBTOpeHHE, 0000MeHHE 3HaHHI https://m.edsoo.ru/7f417e18
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

9 KJIACC

Kosau4vecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6muoteka [JOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpaszoBanue nogobus. Merpuueckue 10 1 bubnuoreka [JOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexcropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBWiIbHBIE MHOTOYTOJIBHHUKH. [[THA
5 of HOCTH U TUTO y: b Kpyra 8 8 bubmmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue niomianeit
bubnmorexa LIOK
6 JBIKCHIA IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 7 9 bubnmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

I'eomerpus

Pacnio3naBaTh M3y4eHHBIE T€OMETPUYECKHE (PUTYPBI, ONMpPEeNsiaTh UX
B3aUMHOE pACHOJOXKEHHE, M300paxkaTb TIeOMETpUYEecKHe (UrypHl,
BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepATs JUHEHHBIE U
YIJI0BbIE BEIUYMHBL. Perars 3a1aun Ha BBIYKUCIEHUE UIMH OTPE3KOB U

BEJINYUH YTJIOB

Jlenatb TpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYWH MPEIMETOB B
peambHOM JKU3HHM, pa3MEpoB MNPUPOJHBIX OO0BEKTOB. Paznuuarhb
pa3Mepsl STHX 00BEKTOB I10 MOPSAIKY BETHUNHBI

CTpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4am

ITonp30BaTbCs MpU3HAKAMK PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELLICHUN

3aaaq

6.5

6.6

6.7

HpOBOI[I/ITL JIOTHYCCKUC pacCyKACHUA C HUCIIOJIB30BAHHUEM

TreOMETPUUECKUX TEOPEM

[Tons30Batbcs IIPU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, NPOBEAEHHON K TUIIOTEHY3E

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHIEHUN T€OMETPUUECKUX 3a1a4

Onpenenars MapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymias. OnpenensiTh NapaijielbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK

JAPYrou NpsiMoun

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOANTH BBHIYMCIEHUS M HAXOOUTh YHUCIOBblE U OYKBEHHbIE
3HAUEHUs YIJIOB B TEOMETPUYECKHMX 3aJadaX C MCIOJIb30BAaHUEM
CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU [IBYX NapaJUICHbHBIX MPSIMbIX

ceKyiei. Pemare npakTruueckue 3aaun Ha HaX0XKJIEHUE YTIIOB




Bnagerp NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh

6.10 OTIpeNeNIATh OUCCEKTPUCY yIia M CEPeAMHHBIA TMEPHEeHINKYISp K
OTPE3KY KaKk FreOMETPHUYECKIE MECTa TOYEK
@opMyIUpOBaTh OMNPEICICHUS OKPY)KHOCTH M Kpyra, XOpIbl U
6.11 JIMaMETpa OKPYKHOCTH, TIOJIb30BaThbCd MX CBOMCTBAMHU. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTUeM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxomuTh e€ meHtp. [lomb3oBarbest (hakTamMu O TOM, HYTO
6.12 OHMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAOTCs B OJTHOM TOUKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISIPHl K CTOPOHAM TPEYTOJIbHHKA
MepeceKaroTcs B OJJHOU TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYKHOCTH, TOJIh30BATHCS
6.13 TEOpPEMOW O TMEPHEeHIUKYISIPHOCTH KacaTeJIbHOM U  paauyca,
MPOBEIEHHOTO K TOUKE KACaHHs
-~ [Tosp30BaThCcsT MPOCTEHIIMMUA  TEOMETPUYCCKUMHU  HEPABEHCTBAMU,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TE€OMETPHUYECKHE TIOCTPOEHHUS C TOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusA
pe3yJbTara
6 I'eomeTpust
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMU MPHU PEIICHUU T€OMETPUIECKUX 33]1au
6.2 [IpuMeHSITh CBOWCTBA TOYKH IEPECEUCHUS MEIWaH TPEYTOJbHHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
Bnagerp moHsTHEM CcpeAHEW JIMHUM TPEYrolbHUKA W TpaIeluHu,
6.3 MPUMEHITh WX CBOWCTBAa MpPH PEIICHWH TeOMETPUYCCKHX 3ajad.
' [Tonp3oBarbcs Teopemoit dasieca U TEOpEMON O MPONOPLUHUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PellIeHUs] IPAKTUUECKUX 3a7a4
6.4 [IpuMeHsATh NOpU3HAKK MOAOOUS TPEYTOJbHUKOB B PELICHUU
' TeOMETPHUUYECKUX 3a7a4
6.5 [Tonws3oBarbes Teopemoit [ludaropa st penieHus reoMeTprUuecKux U




IMPAKTUYCCKUX 3aga4. CTpOI/ITB MAaTEMAaTUYCCKYIO MOACIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTénc 1 HaXOJUThb

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnagers noHATHAMM CHUHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroyibHUKA. [l0ib30BaThCs 3THUMM IOHATHAMU

IJId pECIICHUS ITPAKTUYCCKUX 3aaa4d

6.7

6.8

Boruncnsate (pa3nuuHbIME  crioco0aMu) IUIOMIAAb TPEYrojJbHUKA U
IUTOIIAZX MHOTOYTOJBHBIX (uryp (monp3ysck, rae HEoOX0IuMo,
KaNbKyIITOpoM). [IpUMeHATh MONTy4YeHHbIE YMEHUS B MPAKTHUECKUX

3agadax

Bitagers MoHATHAMY BOMCAaHHOTO U LIEHTPAJIBHOIO yIjla, UCII0JIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIriax MEXIY XOpJIaMH (CEeKyLIUMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJIOM NpPU PELICHUH T'€OMETPUYECKUX

3a1a4

6.9

BJIaILCTL IIOHATUEM OIIMCAaHHOI'O LIGTI)IpéX}’l“OJII:HI/IKEl, IMPHUMCHATH

CBOMCTBA OITMCAHHOT'O IleT]’:»I]f)éXYl"O.]'IbHI/IKEI IIpyu pCHICHHUH 3a/la4

6.10

HpI/IMeHHTB IMOJIYYCHHBIC 3HaHHUA Ha  IMPAKTHUKE —  CTPOUTH
MATEMAaTUYCCKUE MOJACIN JId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUYUCICHUA C IHPHUMCHCHUCM HO,Z[06I/I$I n

TPUTOHOMETPUH (IIOJIB3YSCH, IIe HEOOXO0AUMO, KaJIbKYISTOPOM)

Kon
NpoBepsieMoro
pe3yJjbTara

6

9 KVIACC

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

I'eomerpus

6.1

6.2

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX
MIOMOIIBIO0 PA3JIMYHBIE DIIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTrOJIbHUKA
(«pemieHne  TPSAMOYTOJBHBIX  TPEYrOJbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaJ'IBKy.TIS[TOpa) JJINHBI U YTJIbI JIJIA HETA0IUYHBIX 3HAYCHUI
Ilonp30BaThCA (I)OpMyJ'IaMI/I MMPUBCACHUA n OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM [JIsI HAXOXICHUA COOTHOIICHUM

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUWUYNHAMHA

6.3

Hcnons3oBaTh TCOPCMbI CHHYCOB W KOCHUHYCOB IJId HAXOXIACHUA




Pa3NUYHBIX AJIEMEHTOB TPEYroJbHUKA («pEIICHHE TPEyroJbHUKOBY),

IIPUMCEHATH UX ITPU PCHICHUH I'COMETPHUICCKUX 3aaa4d

6.4

Bnaners moHATHSMH TpeoOpa3oBaHUS MOJ00MS, COOTBETCTBEHHBIX
3NIEMEHTOB MMOJA00HBIX ¢uryp. Ilomp3oBaThCcsi cBOCTBaMH IMOIOOHS
IPOU3BOJIBHBIX (PUTYp, YMETh BBIYHMCIATH AJIMHBI U HAXOJHUThH YIJIBI y
nono0HbIX Quryp. IlpuMeHsTH cBOiicTBa MOJO0MS B NPAKTHYECKUX
3ajadax. YMeThb MpPHUBOAWUTH MpPHUMEPHl MONOOHBIX ¢duryp B

OKpY’KaroIllleM MUupe

6.5

[Monp30BaThcss TEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpH, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBAApPaTe KacaTeIbHOU

6.6

6.7

ITons30BaThCA BCKTOpaMHu, IIOHUMAThb HUX FCOMeTpI/ILIGCKI/Iﬁ u
(1)PI3I/I‘-IGCKHI>1 CMBLICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMeHHTB CKAJLIPHOC ITPOU3BCIACHHUEC BCKTOPOB

I HAXOXKACHU S UINH U YTJIOB

ITons30BaThCA MCTOAOM KOOpAMHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B

peHICHUU I'COMCTPUICCKUX U ITPAKTHYICCKUX 3a1a1

6.8

6.9

6.10

BJ'IaIleTI) INOHATUAMN MPaBHUIIbBHOTO MHOI'OYTrOJIbHHKA, JJINHBI
OKPY’KHOCTH, JIMHBI AOYTHU OKPYKHOCTU U paﬂHaHHOP’I MCpPBI yTJIa,
YMEThb BBIMUCIIATH IUIOHIAAb Kpyra H €10 JacTel. HpI/IMeHHTL

MOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

HaxoauTe ocu UM LEHTPBl CUMMETPHH (GUTYp, TPUMEHATh ABHKEHHS

IIJIOCKOCTH B IPOCTEUIINX CIydasx

[IpumeHsaTh TONyYeHHBIE 3HAHMS HA IPaKTUKE — CTPOUTH
MaTeMaTUYeCKUE MOJENN IS 3a]a4 peajlbHOW JKU3HU M NPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM Noao0us U
TPUTOHOMETpUUECKUX (QYHKIUI (MONb3ysch, TJe HEOO0XOIUMO,

KaJIbKYJIITOPOM)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Havansnelie nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yriaoB. BeprukanbHble UM CMExHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTroyrojpHUK. [TapamienbHoCTh U IEPIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS WU JMHEHKU. TpeyrosbHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYroJbHUKA
. CpolicTBa ¥ TNpU3HAKK paBHOOEIpPEHHOro TpeyrojbHuKa. llpusHaku
' paBEeHCTBA TPEYTOJbHUKOB
6.5 CpolicTBa 1 NPU3HAKU MApAJLIENBHBIX NPAMbIX. CyMMa yIilOB TPEyTrOJIbHUKA.
' BHeurnue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIUMaHbl IPSIMOYTOJILHOTO
6.7 TPEYrojbHUKA, MpPOBENEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYrOabHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OoJyibllieM yriie W Ooybliell  CTOpoHE
TpeyrojbHuKa. [leprienauKynsap 1 HaKJIOHHAs
6. I'eomeTpruueckoe wmecto Touek. buccekTpuca yrima M CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK T€OMETPHYECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CcBoWcTBa. B3aumHoe
6.10 pacrojio)KeHUe OKPY)KHOCTH U Tpsmoi. KacatenmpHas W cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIMCaHHas B Yroj. BrnucaHHas M omnMcaHHas OKPYKHOCTH

TPEYrojJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/IepP:KAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapannenorpamMM, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronbHUK, poMO, KBaZpaT, UX IPU3HAKHU U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsMoyronbHas
' Tpamnenus

6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpEYroibHUKA U Tpaneuuu. LlenTp Macc TpeyroipHuKa

. [Tonobue TpeyronbHuKoB, KoddduiueHt mnomodbus. IlpusHaku mogodus
' TpeyrojibHUKOB. [IpMeHeHre nojo0us Npy peleHnH IPaKTUIECKUX 3a/1ad

67 @opmynbl A1 IUIOIIAAM  TPEyrojbHHKA, Napajuiesorpamma, pomba u
' Tparnenuu

6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIIEHHE TIIJIOUIACH
' oJI00HBIX GUryp

6.9 Brruucnenue miomaneit TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHUn
' MPAKTUYECKHX 3a/1a4

Cunyc, KOCHHYC, TQHT€HC OCTPOro yria HpsSMOYTOJIBHOTO TpEeyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.1 Brnucannbple M LEeHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelbHOM M XOpAOM.
' VYTasl MeXIYy XOpJaMH U CEKYIIUMHU

6.13 BrnivcaHHbIE U ONMCAHHBIE YETBIPEX YT OIBHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KUIIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHuUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PemieHue
6.2 IIPAKTUYECKUX 3aJa4 C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHUHYCOB
6.3 [IpeobpazoBanue nomodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTelabHON
Bexkrop,  mnmmHa  (MOIynb) — BEKTOpa,  COHAIIPABICHHbIE  BEKTOPHI,
65 IIPOTUBOIOJIOKHO HANpaBJIE€HHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTopamu. Pa3noxxeHue BeKTopa 1o JIByM
HEKOJUJIMHEApHbIM BEKTOpaM
65 Koopaunats! BekTopa. CkansipHOE NMPOU3BEACHUE BEKTOPOB, IMPUMEHEHUE JUIS
' HaXO0XJACHUS JUIUH U yIJIOB
JlexapTOoBBl KOOPJIMHATHI HA TUIOCKOCTU. YPaBHEHMS NPSMOM U OKPYKHOCTH B
6.7 KOOpJMHATax, IEPECEUEHNE OKPY)KHOCTEW U NMpPAMBIX. MeTox KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYMCICHHUE JJIUH AyT
' OKPYKHOCTEMN
6.10 [Inomane kpyra, cekTopa, cermeHTa
6.11 JIBUKeHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (uryp (3j1eMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. IloBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpayuuecKoe MpeICTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBarh MOHATUSAMM: OIPENEIICHHE, aKCHOMa, TEOpeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HCTHUHHBIE U JIOXKHbIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHU M

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENBIM I10Ka3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMenue OnecprupoOBaTh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPAUHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE WM HAUMCEHbIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIUN, UCTIOTB30BATh TPAQUKH JIJISl ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIIeHHs 3a1ad U3 APYTux
Y4eOHBIX TPEAMETOB W pEAITbHOW IKM3HH, YMEHHE BBIpAXaThb

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMNINHAMU

Ymenue OIIepUpOBATH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass U TE€OMETpUYEcKass  IMPOTPEecCUr;  yMEHHUe
UCIOJIb30BaTh CBOICTBA MOCJENOBATENbHOCTEH, (OPMYJBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YHCIE 3a1a4 U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaﬂbHOﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUMOB (B TOM YHCIE Ha MPOIEHTHI,
0T W 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTH
TTOKYIIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTH YIPABJICHUS JIMUYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIISAITh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBl IO YCJIOBHUIO  3aJ1auH,
WCCIIEeIOBATh MOJIYYEHHOE PEIlIeHUE W OLEHUBAThH MPaBIONOA00HOCTh

MMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHU TPEYTOJbHUKH, IPAMOYTOJIBHBIM TPEYTrOJIbHUK,
Me/raHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHMK, KBaJapar, Tpamnenus;
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OKPY’KHOCTb, KpYT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKICHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (hpakToB

YMeHue OomnepupoBaTh IOHATHUSAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIebHOCTh U IEPIEHAUKYISIPHOCTD IPSMBIX,
yrojl MeXAY HpsMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABATH PABEHCTBO, CUMMETPUIO U
nojxobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OopMyabl TNepuUMeTpa U IJIOUIaIU
MHOTOYTOJIFHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJBHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIaAeH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWU,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTO
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VYMmenune OIICpHUPOBATH IHOHATHUAMM: MMpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
IuarpaMMbl, TaONHIBL, cpeaHee  apupMeTHYecKoe, MeIuaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETUPOBATH H  IPEOOpPA3OBHIBAThH

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iuIAaX M Ha JguarpaMmax,




OTPaKAIONIYIO CBOWCTBA M XApPaKTEPUCTHKH PEATBHBIX MPOIECCOB U
ﬁBHeHHﬁ; YMCHUC pacrio3HaBaThb N3MCHYUBBIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe

15

YMeHHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPTraHM30BAaHHOTO Iepedopa W C HCIOJb30BAaHHEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaTbHBIX
COOBITUH M SIBJIEHUH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHMM B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YUYEHHBIM METON AJIs pPeUIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBINAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKH, NMPUBOIAUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEeI

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 Pauvonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
- YUCIAMU

14 HelictButenpHble uncna. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
. YUCIIAMU

15 [IpubnuxEénHble BHIUKUCICHUS, NpaBUia OKPYIJICHUS, NPHUKUAKA U OIEHKA
. pe3ynbTaTa BEIUUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

25 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeseM.
. CBoiicTBa cTENEHN

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
. apuQMeTHIECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH
3 YpaBHEHUs 1 HEpABEHCTBA

31 [lensie u apoOHO-panMOHaANbHBIE YypaBHeHHs. CHCTEMbI M COBOKYIHOCTH
- YpaBHEHUN

39 [lensie u npoOHO-palOHaibHble HepaBeHCTBAa. CHCTEMBl U COBOKYIHOCTH
- HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

42 Apudmernueckas u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkumuu. Hynu dynxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMM. HambGonbliee M HauMeHbllee 3HaueHHE (QYHKLIMU Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 W3mepeHune reoMeTpu4ecKix BEIMYUH

7.6 BexTops! Ha TIOCKOCTH

8 BeposITHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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