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NNOACHUTEJIbBHAS 3AIINCKA

['eomeTpuss Kak OAMH M3 OCHOBHBIX pa3JelIOB ILIKOJbHOW MaTeMaTHKH, UMEIOIIUN CBOEH LEeNbio
o0ecreynTh U3y4eHHne CBOIMCTB M pa3MepoB (pUryp, UX OTHOLICHUN U B3aMMHOE PACIOJI0KEHUE, OTUPACTCS
Ha JIOTUYECKYIO, J0Ka3aTeJIbHYIO0 JIMHUIO. LleHHOCTh M3y4eHUsl TeOMETPUM Ha ypPOBHE OCHOBHOI'O OOILEro
00pa30BaHMs 3aKJIIOYACTCS B TOM, YTO OOYYAIOLIMICA yYUTCS MPOBOIUTH JJOKA3aTEIbHbBIE PACCYKACHUS,
CTPOUTH JIOTMUECKHE YMO3AKJIIOUEHMsI, JOKAa3bIBaTh UCTUHHBIC YTBEPKICHUSA U CTPOUTh KOHTPIPUMEPHI K
JIOXKHBIM, TIPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOIO», OTIIMYATh CBOWCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH
o0OpaTHbIE YTBEPKACHUS.

Bropoii 1enpo n3ydeHusl TEOMETPUN SIBJIETCS UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTa IpU pelIeHUuU
KaKk MaTeMaTU4eCKUX, TaK U MPaKTHUECKUX 3aJau, BCTPEUAIOIIMXCS B peanbHOU ku3HU. OOyuarommiics
JOJDKEH HAYYUTHCA ONpPEICNTUTh T'€OMETPHUYECKYI0 (UTypy, OIHUCATh CJIOBaMHU JaHHBIA 4YEpTEX WIH
PUCYHOK, HaWTH IUIOIIAAb 3€MEJIBHOIO YYacTKa, pacCYuTaTh HEOOXOAMMYIO JJIUHY ONTOBOJOKOHHOTO
Kabenst mim Tpedyemble pa3Mephl rapaxka Jisi aBTOMOOMIIL. ITOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JUHUSA B M3y4yeHUU reomerpuu. [Ipu perieHun 3asad NpakTHUYECKOTO XapakTepa O0ydaroluiicss yuuTcs
CTPOUTh MaTEMaTUUECKUE MOJEIN PEAJIbHBIX JKU3HEHHBIX CUTYalUil, IPOBOIUTh BHIYMCIEHUS U OLICHUBATh
a/IeKBaTHOCTh IOJIYYEHHOTI'O pe3yibTara.

KpaiiHe Ba)xHO MOAUEPKUBAThH CBSI3U T'€OMETPUU C IPYTMMH Y4€OHBIMU IIPEeIMETaMH, MOTUBHUPOBAThH
UCIIOJIb30BaTh ONPEIENCHUs] TeOMETPUUeCKUX (GUryp M TMOHATUH, JEeMOHCTPUPOBATh IPUMEHEHHE
MOJIyYEHHBIX YMEHMH B (U3UMKE M TEXHHUKE. DTH CBSI3U Hambosee spKo BUIHBI B TeMax «BekTops»,
«Tpuronomerpuueckue COOTHOLIEHU», «MeToj koopauHaT» u «Teopema [Iudaropar.

YueOHblii kKypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3lelibl  COACPIKaHUS:
«l'eomerpuueckue Gurypsl U HUX CBOHCTBa», «VI3MepeHHE TeOMETpUYECKHX BEIMYUH», «JlekapToBbI
KOOpMHATHI Ha MJIOCKOCTHY, «BekTopb», «/IBrkeHus miockoctny, «IIpeodbpazoBanus nonoous.

Ha n3ydenue yue6Horo Kypca «l'eomerpus» orBoautcsa 204 gaca: B 7 kiacce — 68 vaco (2 vaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).



COJEPKXAHUE OBYYEHUA
7 KUIIACC

HauanbHuble nonsaTus reomerpun. Touka, npsiMas, OTPE30K, Jyd. Yroi. Buasl yrinos. BepTukanbHbie
U CMEXHBIE YIUIbl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. [lapaiienbHOCTh U IEPICHAUKYIISIPHOCTD
IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHbIE CBOMCTBa oOceBOM cuMmMeTpuu. llpumepsl cummerpuu B
OKpPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOINBIO LMPKYIs M JuHelku. TpeyrompHuk. Beicora, mennana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipr3HaKy paBeHCTBA TPEYTOIBHHUKOB.

CpolicTBa M IpU3HAKU NapauleabHBIX OpsMbIX. CyMMa yTIjioB TpeyrojibHHKAa. BHelmHue yribl
TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroibHUK. CBOMCTBO MEIHMAHBI IPSAMOYIOJIBHOTO TPEYTOJIbHUKA, IIPOBEAEHHOMN K
runoteHyse. lIpusHaku paBeHCTBA NPAMOYTOJBHBIX TPEYTOJIBHUKOB. IIpsAMOYroyIbHBINM TPEYTOJBHUK C
yriiom B 30°.

HepasenctBa B reomeTpun: HEpaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
OosbleM yrie u OosblIel CTOpOHE TpeyroybHuKa. [lepnenauKysp 1 HakJIOHHAs.

I'eomerpuyeckoe MecTo TOYEK. bHccekTpuca yria M CEepeIMHHBIA IEPIEHIUKYISIP K OTPE3KYy Kak
TFEOMETPUUYECKHUE MECTA TOYEK.

OKpy’>XHOCTb M KpyI, XOpJia W JuaMeTp, UX cBoicTBa. B3auMHOe pacrosiokeHHe OKpPYKHOCTH U
npsmoi. KacarenbHass M cexymas K OKpyKHOCcTH. OKpy>KHOCTb, BIMCAaHHas B yrosl. BrnucanHas wu
ONMCaHHAasl OKPYKHOCTH TPEYTrOJIbHHKA.

8 KJIACC

YersipéxyronsHuku. Ilapammenorpamm, ero mnpusHaku U cBoMcTBa. YacTHble — Clly4an
napajuiesorpaMmoB (IpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX NMPHU3HAKH U CBOWCTBA. Tparenus, paBHOOOKast
Tparnenus, e€ cBoWcTBa U npu3Haku. [IpsMoyronpHas Tpanenus.

Meton ynBoenuss wmeauanbl. llenTpanbHas cumMmerpus. Teopema aneca u  Teopema o
IIPONOPLUUOHAIIBHBIX OTPE3KAX.

Cpennve TMHUM TpEyrojJbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, Kodpduiment momodbus. [IpuzHaku 1MOAOOHS  TPEYrOJIBLHUKOB.
[Ipumenenne mompo6ust Mpy perIeHUH MPAKTHUECKUX 3ajau.

CpoiictBa miomaneit reomerpuyeckux ¢uryp. @Dopmynbl AiIS  IUIOIIAAM  TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u tpanenud. OTHOIIEHUE TUTOIIAAeH MO J00HBIX QUTyp.

Brruncnenue miomianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn mpakTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yIJIa MpsIMOYTOJBHOIO  TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BnucanHble U LIEHTpaJIbHBIE YIJIbl, YIOJ MEXAY KacaTeJIbHOW M XOpAOW. YIUIBI MEXAY XOpJaMH U
CeKyIIMMHU. BrincanHble 1 onucaHHbIe YeThIPEXYTOJIbHUKU. B3anMHOe pacrnosnoxkeHue IByX OKPYKHOCTEH.
Kacanue okxpyxnocreil. O6mmue kacaTtenbHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc ymioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHHUS.

Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienne npakTu4eckux 3aaay ¢
HCII0JIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue mogobus. [Togobne coOOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIUX, TEOPEMA O
KBaJ[paTe KacaTeIbHOM.

BexTop, anuHa (MOAyJb) BEKTOpAa, COHAIIPABIIEHHBIE BEKTOPHI, NPOTHUBOIOJIOKHO HalpaBiICHHbIC
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMd HaJ BEKTOpaMH. PaznoxeHue
BEKTOPA I10 IByM HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB,
MIPUMEHEHUE ISl HAXOXK/ICHUSI IJIMH U YTJIOB.

JlexapToBbl KOOpPAMHATBHI Ha IUIOCKOCTU. YPAaBHEHMS MPAMOM M OKPYKHOCTH B KOOpPIMHATAx,
MIEPECEUCHHE OKPYKHOCTEH U NMPAMBIX. MeTO KOOpAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOrOyrosibHUKM. JlIMHa OKpYKHOCTH. I'pagycHas W paauaHHas Mepa yIua,
BBIYMCIIEHHE JUIMH YT OKpyxHocTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBIOKEHUSI TUIOCKOCTH UM BHYTPEHHHE CUMMeTpuH (uryp (3JeMeHTapHbIe MPEICTaBICHUS).
[TapannensHbiii nepenoc. [loBopoT.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOTPAMMBI YYEBHOI'O KYPCA
«T'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHHUSI IPOrpaMMbl yueOHOTo Kypca «I eoMeTpus» XxapaKTepu3yTCs:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJIEHUEM MHTEpeca K MPOLUUIOMY M HACTOALIEMY POCCUHWCKOM MAaT€MAaTHKH, LEHHOCTHBIM
OTHOUIEHUEM K JOCTHMIKEHHMSIM POCCUHMCKHX MATEMAaTUKOB U POCCHUMCKOM MATEMaTUYECKOM WIKOJBbI, K
HCIOJIb30BAaHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEN Ipa)<IaHWHA U pealu3allly ero Mnpas, IpeCcTaBIeHUEM
0 MaTeMaTUYEeCKNX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUHN, IPOIEAYP TPAKIAHCKOTO
oOuiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MPOOIIEM, CBA3aHHBIX C
MPaKTUYECKUM TPUMEHEHHWEM JOCTWIKEHUW HayKH, OCO3HAHUEM BaXXHOCTH MOPAIbHO-3TUYECKHUX
MPUHIUIIOB B JESATEIBHOCTH YUEHOTO;

3) TpyA0oBOE BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTH€ B PpEIICHUM NPAKTUYECKUX 3aJady MaTeMaTHUYeCKOU
HAPABICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEMaTHYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEH KU3HU IS
yCHeuHoi npodecCHoHaIbHON EATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPHH OOPAa30BaHUSA W KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX
MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K HOMOILIMOHAIIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKHMX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHUN, YMEHUIO BUIETh MAaTEMAaTUUYE€CKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSA:

OpUEHTAIINEN B JACATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS UYEJNOBEKa, MPUPOJBI M OOIIECTBA, MOHUMAHUEM MAaTeMaTUYECKOW HAyKH Kak
chepbl 4eIOBEUECKOM MEeATEeTbHOCTH, JTAlOB €€ pa3BUTHA W 3HAYUMOCTH [UJISl Pa3BUTHS IMBHIM3AIUH,
OBJIQJICHHUEM SI3bIKOM MATEMATHUKM M MaTE€MaTUYeCKOW KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MUpa,
OBJIQJICHHEM MPOCTEHIITMMU HABBIKAMH MCCIICIOBATEIHCKON JACATEIHHOCTH;

6) ¢usuueckoe BocnuTaHue, (GOPMHUPOBAHHME KYJbTYPbl 310POBbS W 3MOIHOHAJIBLHOIO
Os1aronmosyqusi:

TOTOBHOCTBIO TNPUMEHSATh MaTEMaTUYECKHE 3HAHUS B HHTEpPECax CBOETO 3J0pPOBbs, BEICHHS
3/10pOBOTO 00pa3a KU3HHU (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIA PEXUM 3aHATUN U OTIbIXA, PETyJIsApHas
dusnyeckass aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu, MPU3HAHUEM CBOEro IMpaBa Ha
omMOKy U TaKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHEHTAIMEH HA TPUMEHEHNE MaTeMAaTHYECKUX 3HAHHUM JJI PEIIeHUs 3a7a4 B 00JIaCTU COXPAaHHOCTH
OKPY’KaIOIIeH Cpe/ibl, MIIaHUPOBAHUS MOCTYNIKOB U OLIEHKU UX BO3MOXKHBIX MOCJIEICTBUM AJI OKpY>Karoei
Cpebl, OCO3HAHUEM TII00ATTLHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIIeHUs;

8) amanTanus K N3MEHAIIUMCS YCJI0BUSM CONMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSAX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYI0 NEATEIbHOCTb, B TOM YHCJIE YMEHHE YUWUTHCS Yy JAPYTUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JCSITEIIPHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUN U3 OMBITA IPYTHX;

HEO0OXOMMOCTHIO B (JOPMHUPOBAHUYU HOBBIX 3HAHWI, B TOM 4Hcje (OPMYIHPOBATH UACH, TOHSATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YUCIIE PAaHEE€ HEU3BECTHBIX, OCO3HABATDH Je(UIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHMMATh CTPECCOBYIO CHUTYAlLMIO Kak
BBI30B, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs U IEHCTBUS, (OPMYIUPOBATH H
OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHBIE YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCcTBUA

Ba3oBble JJoruuyeckue JeiicTBUA:

BBISBIISITh M XapaKTEPHU30BaTh CYIIECTBECHHBIC NPU3HAKM MAaTEMaTHUECKUX OOBEKTOB, MOHSATHH,
OTHOIIEHUH MEXIy MOHATUAMH, (DOpPMYyJIHUpOBaTh ONPEAEICHUs TMOHATHH, YCTaHaBIMBATb
CYUIECTBEHHBIN MpHU3HAK KiIacCU(UKAIMM, OCHOBAHUS Uil OOOOIIEHHS M CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (opMyIupoBaTb M  IIpeoOpa3oBbIBaTh  CY)XICHHSA:  yTBEpAMTENbHbIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NMPOTHBOpEUHs B (akTax, NaHHBIX,
HAOJIIOACHUAX U YTBEPXKICHMSX, NpeajaraTb KPUTEPUU MJIs BBISABICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JlenaTb  BBIBOABI C  WCIOJB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIYECHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa30upatrh J0Ka3aTENbCTBA MATEMATUUECKUX YTBEPKACHUN (IIPSMbIE U OT IPOTUBHOIO), IPOBOJIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE ~ JIOKa3aTelbCTBA  MaTeMaTHMYeCKUX  (DakToB,  BBICTpauBaTh
apryMEHTallMI0, TPUBOIUTH TPHMEPHl M  KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpATh cII0COO pelleHus y4eOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB pPELLEHMS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBarebLCKHe AeiCTBHSA:

UCTIOJIB30BaTh BOMPOCHI KAaK HCCIENAOBATEIbCKUN HMHCTPYMEHT IO3HaHUSA, (HOPMYITHUPOBAThH
BOMPOCHI, (PUKCHPYIONIHE MPOTHBOPEUNE, POOIEMY, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE U
JaHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO TMO3UITUI0, MHEHHCE;

NPOBOJUTH 0 CAMOCTOSITENIbHO COCTABJICHHOMY IUTAHY HECJIOXHBIH 3KCIIEPHUMEHT, HEOOJIBIIOEe
UCCIIC/IOBAaHWE TI0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXITY COOOM;

CaMOCTOSITENILHO  (DOPMYJIMPOBATh OOOOIIEHUS W BBIBOJABI IO pPE3yJIbTaTaM MPOBEAEHHOTO
HAOJIFOICHHUS, UCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTHh MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000IIIEHMI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUIaTh MPEANOJIIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

PatGora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTaTOYHOCTh U M30BITOUHOCTHh MH(GOPMAIIUH, JTAaHHBIX, HEOOXOUMBIX ISl pEIICHUs
3a/1a4i;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(DOPMAIUIO pa3IUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

BbIOUpaTh (hopMy MpeacTaBiIeHUs MH(OPMALMK U WILIIOCTPUPOBATh PELIaeMble 3a/1a4d CXeMaMH,
IyarpaMMamu, HHOU Tpadukoi M UX KOMOMHAIUSMU;

OLICHUBATh HAAEKHOCTH MHGOPMAIMM MO KPUTEPHUSAM, MPEUIOKEHHBIM  YUYUTEIEM WIH
c(hOpMyJIHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKIACHUS B COOTBETCTBUHU C YCJIOBUSIMH U LIEISIMH OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh
MOSICHEHHUSI IO XOJIy PELICHHUs 3a7a4l, KOMMEHTUPOBATh MOJyYSHHBII pe3yIbTar;
B X0Jie 00CYXJIEHHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYX/IaeMOW TeMbl, IPOOJIEMBI, peraeMon
3a7a4M, BBICKA3bIBaTh HJIEH, HAICJICHHBIE HA TOHMCK PEIICHHS, CONOCTABIATH CBOM CYXKACHHS C
CYXJICHUSIMH JIPYTMX YYaCTHUKOB JAMajora, oOHapyXHBaTh pPa3lU4Me U CXOJCTBO IO3UIMHA, B
KOpPpPEKTHOH (popme hopMynHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;
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® TIPEICTABIATh PE3yJbTaThl PENICHWs 3aJadd, OJKCICPUMEHTAa, KCCICIOBAaHUs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (hOopMaT BBICTYIUICHUS C YYETOM 3a/ad MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPUH;

® [IOHMMAaTh U HCIIOJIb30BaTh NMPEHMYIIECTBA KOMAHIHOW ¥ WHIMBHIYaIbHON pabOTHI MPH PEIICHUH
y‘-I€6HBIX MaATEMATHYCCKHUX 3aJa4,

® [pPUHUMATH IIeJIb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATH OPraHU3allMI0 COBMECTHOI paloThl,
pacmpenensaTs BUAbl padoT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC M PE3yNIbTAaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIFOJICH;

® yYacTBOBAaTh B IPYIIOBBIX (popMax paboThl (00CykIeHHsI, 0OMEH MHEHHUSIMH, MO3TOBbIC IITYPMbI H
JpyTHUE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JCUCTBUS C JPYTUMH YICHAMH
KOMaHJIpl, OILICHMBATh KauyeCTBO CBOEr0 BKIaJa B OOMMHA TPOAYKT TIO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y'leﬁﬂble JedcTBUA

Camoopranu3anus:
® CaMOCTOSTEIBHO COCTABIISITH ITUIAH, AJITOPUTM PEUICHUS 3aJ1a4d (HJIM €ro YacTh), BEIOUpATh CIIOCO0
pelieHuss ¢ y4éTOM HMMEIOIIUXCS PEecypCcoB UM COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM MH(OpMaIuu.
CaMOKOHTPOJIb, SMOLIMOHAIbHbIN HHTE/UIEKT:
e BIaJeTh crnoco0aMu CaMOMPOBEPKH, CAMOKOHTpPOJISI TMpolecca W pe3ylbTaTa pelieHHs
MaTeMaTHYeCKOM 3aa9H;
® TPEIBHUACTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 33]]a4H, BHOCUTh KOPPEKTHUBHI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWJICHHBIX OMIMOOK, BRISIBIEHHBIX TPYAHOCTEH;
® OIEHUBATh COOTBETCTBUE PE3yJIbTaTa NEATEIHHOCTH MOCTABICHHOW LIETH U YCIOBHSIM, OOBICHSITH
NPUYMHBl JOCTWIKEHUS WM HEJOCTH)KCHHUS 1€, HaXOJuTh OIIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy o0ydenus B 7 kj1acce 00yJaromuiics MOIyduT ciaelyrolue NpeMEeTHbIE Pe3yIbTaThl:

PacriozHaBaTh M3y4eHHbIE T€OMETPUYECKHE (PUTYpbI, ONPENENsTh HMX B3aHMMHOE PACIOJIOKEHUE,
n300pakaTh reoMeTpudeckue (GUrypbl, BHIIOIHATE YEPTEKHU MO YCIOBUIO 3a7auu. M3mMepsaTh NTUHENHbIe U
YIJIOBBIE BEJIMYMHBL. PemaTe 3a1a4u Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyl0 OLEHKY JUHEMHBIX W YTJIOBBIX BEJIMYUH MPEIMETOB B peabHON XKU3HH, pa3MEpOB
NPUPOJHBIX 00BEKTOB. Pa3nuuaTh pa3mMepsl 3TUX 0OBEKTOB MO MOPSJIKY BETHMUUHBL.

Ctpouth 4epTekH K F€OMETPUUECKUM 3a/1adaM.

ITonp30oBaTbcs MNpU3HAKAMH pPABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh IIPU3HAKA W CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1au.

IIpoBOINTE TOTHUYECKHE PACCYKICHHS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30oBaTbcsd NpPHU3HAKAMM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJBHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHNH N'€OMETPUUECKUX 3a4a4.

OnpenensaTh NapayieIbHOCTh NMPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HHUMH CeKyIlas.
Onpenenars napauieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MNPSIMOU 10
TOYEK APYrOU MPSMOMH.

Pemate 3amaun Ha KiaeT4aTol Oymare.

[TpoBOIUTH BBIYUCIICHHUS U HAXOAWUTh YUCIOBBIC U OyKBEHHBIC 3HAYCHHUS YIJIOB B T€OMETPUUYECKUX
3aJa4ax C HCIIOJNB30BAHMEM CyMMBI YIVIOB TPEYIOJbHUKOB M MHOTIOYTOJIBHHKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPH NEPECEUCHUH JIBYX MapalIeIbHBIX MPSMBIX CeKyIlel. PemaTs npakTuueckue 3a1a4m Ha
HaXO0XJICHUE YTJIOB.



Brnanerp TOHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPENeNiaTh OHCCEKTPUCY yria u
CEepEeIMHHBINA MEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

DopMyIUPOBATH ONPEICICHHS OKPY>KHOCTH U KPYyTra, XOpJbl U IMAMETPa OKPY>KHOCTHU, MOJIH30BATHCS
UX CBOMCTBaMHU. Y METh IPUMEHSAThH 3TU CBOMCTBA IIPU PELLIEHUU 3a/1a4.

Brnaners moHsiTHEM OMHMCAaHHOM OKOJO TPEYroJbHHUKA OKPYXHOCTH, YMETh HaXOIUTh €€ LIEHTP.
[Tonb30BaTbes akTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKalOTCs B OJHOW TOYKE, U O
TOM, UYTO CEPEIMHHBIC IEPICHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.

BrageTes noHATHEM KacaTelbHOM K OKPYXXHOCTH, IOJIb30BAaThCA TEOPEMOW O IMEPIEHIUKYISIPHOCTH
KacaTeJbHOM U pajuyca, IPOBEAEHHOIO K TOUKE KacaHusl.

[Tonb30oBaTbcs MNPOCTEHIIMMU T'€OMETPUUYECKUMHM HEPABEHCTBAMHU, ITOHUMATh HX IPAKTUYECKUU
CMBICIL.

[IpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIA U TUHEHKH.

K koniy o0ydenus B 8 kj1acce 00yJaromuiics MOIyduT CIeIyIOIUe MPEIMETHBIE Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, MOJIb30BAThCS UX CBOMCTBAMHU
P PELICHNU TEOMETPUUYECKUX 3a]1a4.

[TprMeHsITh CBOMCTBA TOYKHU IIEPECEUCHUS MEIUaH TPEYroJibHUKA (IIEHTpa Macc) B PELICHUH 3a/au.

Brnaners moHsiTHeM CpelHEW JWHUM TPEYroJIbHMKA W Tpaleluuu, MPUMEHSATh WX CBOMCTBA MpH
pemieHMH reomerpuueckux 3anad. llomb3oBartbesi Teopemoin Dasieca U TEOPEMON O MPONOPLUOHATBHBIX
OTpe3Kax, MPUMEHSTh UX IS PEIICHUS MPAKTHUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU MTOI00US TPEYTOJLHUKOB B PEIICHUH F€OMETPHUECKUX 3a7au.

[Tone3oBatbest TeopeMoii [Tudaropa mms pemeHus reOMeTPHUSCKUX U MTPAKTUIEeCKuX 3a1a4. CTpOuTh
MaTE€MaTUYECKyl0 MOJENIb B MPaKTUYECKHX 3a/Jauax, CaMOCTOSATENIbHO JelaThb 4YepTEX U HaXOIUTh
COOTBETCTBYIOIIUE JJIUHBI.

Bragets NOHATHSAMU CHHYCA, KOCUHYCAa M TaHI€HCA OCTPOro yria MpSAMOYIOJbHOTO TPEYTrOJIbHUKA.
[Tonp30BaThCS STUMH MOHATUSIMH JIJIs1 PEIICHUS TIPAKTHYECKUX 3a71a4.

Boruncnsate (pa3nudHbIME cioco0aMu) TUIOMIAas TPEYTONbHUKA U IO MHOTOYTOJBHBIX (GUTYP
(MONB3ysCh, TA€ HEOOXOIMMO, KaIbKyJIsATOpoM). [IpuMeHSTh TOJIydeHHbIE YMEHHS B TMPAKTHUYECKUX
3a/1auax.

Brnaners MOHATHSMH BIUCAHHOTO M IIEHTPAJIBHOTO YIJIa, MCIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yraax, yriax MexIy XopJaMu (CeKymIMMH) U yrie MeXIy KacaTelbHOW W XOpAOW MpHU pelIeHUU
FeOMETPUUECKUX 3ajau.

Brnagetp MNOHATHEM  ONMCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHSATH CBOICTBA  OMNHUCAHHOIO
YETBIPEXYTOJIbHUKA TIPU PEIISHUH 3a/1a4.

[IpuMeHATh TONydeHHBbIE 3HAHHWS HA NPAKTUKE — CTPOUTh MaTeMaTH4YEeCKHME MOJENIU IJs 3ajad
pearbHOM KWU3HM ¥ TIPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM TIOJ00us U
TPUTOHOMETPHH (TIOJB3YSCH, TJI€ HEOOXOAUMO, KATBKYIISITOPOM).

K xoniy o0yuenus B 9 kiacce oOyJaronuiics MOTyduT CIEIYIONNE TPEIMETHBIC PE3yJIbTATHI:

3HaTh TPUTOHOMETpHUUYECKHME (YHKIUH OCTPHIX YIJIOB, HAXOAWTh C WX MOMOIIBI0 pa3IUYHbIC
AJIEMEHTHI TIPSIMOYTOJILHOTO TPEYTOJIbHUKA («PEHICHUE MPSMOYTOJIBHBIX TPEYTOoJbHHKOBY»). HaxomuTs (c
MOMOIIIBIO KaJbKYJIATOPA) ATUHBI U YTJIBI 17151 HETaOIMYHBIX 3HAYCHU.

[Tonp3oBaTbest (opMynamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKICCTBOM IS
HAXOK/JI€HUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMHU BETUYMHAMMU.

Hcnonp3oBaTh TEOpeMbl CHHYCOB W KOCHHYCOB [UISI HAaXOXKJACHHUS Pa3IMYHBIX JJIEMEHTOB
TpPEeyroJbHUKa («pelIeHUue TPEYTrOIbHUKOBY ), IPUMEHSTh UX MPU PEIICHUH T€OMETPHUECKHX 3a7ad.

Brnagets moHsTHSMU TIpeoOpa3oBaHUs TMOA00Ms, COOTBETCTBEHHBIX JJIEMEHTOB IMOJOOHBIX (Guryp.
[Tonb30BaTbest CBOMCTBAMH MOAOOMS MMPOU3BOIBHBIX (PUTYP, YMETh BBIUYUCIATH JJIMHBI U HAXOAUTH YTJIBI Y
noo0HbIX (uryp. IIpuMeHaTs cBoiicTBa MOA00MS B MPAKTUYECKUX 3a/ladax. YMETh MPUBOAUTH MPUMEPHI
NOJOOHBIX (PUTYD B OKpPY’KaIOIIEM MUpE.

ITonb3oBaTbcs TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPJ, O MPOU3BEACHUN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.



[Tonp30BaTbCsi BEKTOpaMH, IOHUMATh MX F€OMETPUYECKUN U (PU3MUECKUI CMBICI, TPUMEHSITh UX B
pELICHNN T€OMETPUYECKUX M (U3MUECKUX 3anad. [IpUMEHSATh CKalsipHOE NPOW3BEACHHE BEKTOPOB IS
HAXOKJCHUSA JJIUH U yTIIOB.

[Tonb30BaThess METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €r0 B PEHICHMH I'€OMETPHYECKHUX H
NPaKTUYECKHX 3a/1a4.

Brianets mOHATHAME NPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JJIMHBI TyTH OKPYKHOCTH
U paJiMaHHOW Mephl YIJla, YMETh BBIYHCIATH IUIOMIAJh Kpyra M ero uacteid. [IpuMeHsATh moixydeHHbIe
YMEHHUSI B IPAaKTHYECKHX 3a]adax.

HaxoauTe ocu (MM HEHTPHI) CUMMETPUHU (GUTYP, TPUMEHSTH JIBUKECHUS TUIOCKOCTH B MPOCTEUIINX
ClTydasix.

[IpuMeHATh TOMYyYECHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTh MaTeMaTHYECKHE MOJENH Ul 3ajad
peanbHOW JKM3HHM W TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHS C NPUMEHEHHEM MOI00HS |
TPUTOHOMETPHUUYECKUX (YHKIUHU (TIOJIB3YSCH, I7Ie HEOOXOIMMO, KAJIbKYIIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne i/ Haunmenosanue pasaesiop  Koanmuecrso yacos JuaexkTpoHHbIe (HU(POBHIE)
) U TEM MPOrPaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
IIpocreiimme
1 reoMeTpuUecKre GUrypsl u 14 bubmuorexka [JOK
ux cBoiictBa. M3mepenue https://m.edsoo.ru/7f415¢e2e
TC€OMETPHUCCKUX BEITMYNH
bubmuoreka [JOK
2 TpeyromeHuku 22 https://m.edsoo.ru/7f415e2e
3 [TapannensHbie IpsIMbIE, 14 bubmuorexa [JOK
CyMMa yTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 Feomerpacertte 14 ubmiorera LIOK
p https://m.edsoo.ru/7f415¢e2e
MTOCTPOCHHUS
5 [ToBTOpenue, 0600IICHNE 4 bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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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

Ne i/

HaunmeHoBaHMe pa3ie/ioB U

KoanuecTBo 4acoB

DJIeKTPOHHbIe (LM (pPOBbIE)

TeM NMPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
N bu6nmoreka [IOK
! HeThpexyrombHuk 12 https://m.edsoo.ru/7f417¢18
, fremtweanmone 0 bwomalox
’ https://m.edsoo.ru/7f417¢18
MOI00HBIC TPEYTOIBHUKH
IImomtans. Haxoxxnenue
3 IJIOIIAZAEN TPEYTOJIBHUKOB U 14 bubnmoreka [JOK
MHOTOYTOJIBHBIX (PHUTYyD. https://m.edsoo.ru/7f417¢18
[Tnomaau moo0HBIX GUryp
4 Teopema ITudaropa u Hauana 10 bubnuorexa [HOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VYTIIbI B OKPY>KHOCTH.
, | D o o Domomox
) https://m.edsoo.ru/7f417¢18
KacarenbHbIE K OKPY>KHOCTH.
Kacanue okpysxkHOoCTEM
6 [ToBTOpEHME, 0000IIEHNE 4 bu6nmoreka [IOK
3HAHHUH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO HACOB I10 63

[NPOTPAMME
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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

Ne i/

HaunmeHoBaHMe pa3ie/ioB U

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
|| T Teopan o Bemomnox
Y YCOB. https://m.edsoo.ru/7f41al2c
Pemenue TpeyroJbHIKOB
) M oo 10 Bumorexa LOK
P https://m.edsoo.ru/7f41al2c
B OKPY>KHOCTHU
bubmuoreka [JOK
3 Bexroper 12 https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPJIUHATHI HA 9 bubnnoreka [JOK
[UIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHbBIE
B ;B oK
Py IO https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
Iomanaeu
bubmuoreka [JOK
6 HBIOKCHHA ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001ICHNE, 7 bubmuoreka [JOK
cHUCTEMaTH3alisl 3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB I10 63

[NPOTPAMME
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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

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

7 KVIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

6

6.1

6.2

6.3
6.4

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

['eomeTpus

Pacrio3naBath M3y4eHHBIE Te€OMETpHUYECKUE (PUTYpBI, ONMPENeNsaTh WX B3aMMHOE
pacroJiokeHue, u300paxxaTb TeOMETPUYECKUE (UTYPHI, BBITTOJHITh YEPTEIKH I10
YCHOBUIO 3a7auu. MI3MepATh JIMHEMHBIE U YTJIOBbIE BEIMYUHBL. PemaTe 3a1aun Ha
BBIYMCIICHHUE JVIUH OTPE3KOB U BEJIMYUH YTJIOB

Jlenath rpyOyro OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIMUYUH MPEJAMETOB B peabHOU
KHU3HU, pa3MEpPOB NMPUPOAHBIX 00bEKTOB. Pasnnyarh pazMepsl 3TUX OOBEKTOB 110
MOPSAKY BEIUYHUHBI

Crtpouth 4epTeKH K F€OMETPUUECKHUM 3a/1adam

ITonp30BaTbCs NMPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOIb30BATh IIPU3HAKU
U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PELIEHUH 3a/1a4

6.5

6.6

[IpoBOINUTH JIOTMYECKUE PACCYKIACHUS C HCIOIb30BAHUEM TI'€OMETPUYECKUX
TEOpPEM

[lonp30BaTbCsi NpU3HAKAMHU  PABEHCTBA  NPSAMOYTOJIBHBIX — TPEYIrOJBHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEACHHOW K THUIOTEHY3€  IPSIMOYI'OJIBHOIO
TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4

6.7

OmnpenenaTs napaaeabHOCTh NPSIMBIX C IIOMOUIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢
HUMHU cekymias. Onpenensars NapajieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PAcCTOSIHUM OT TOYEK OJHOM MPSAMOM 10 TOYEK JAPYTrOM IpsIMOi

6.8

Pemiate 3a1aun Ha kieTyaToi Oymare

6.9

[IpoBOANTH BBIYMCIEHUS U HaXOJUTh YMCIIOBbIE U OYKBEHHBIE 3HAYEHMSI YIJIOB B
FEOMETPUYECKHUX 3a/ladyax C HCIIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIBHHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30oBaHHBIX MpPH NEPECEUCHUU JBYX
MapajuleJIbHbIX MPAMBIX CEKYIIeH. Pemmars nmpakTuyeckue 3aladyu Ha HaXO0XIACHUE
YTJIOB

6.10

Brnagerb mMOHSATHEM TIeOMETPUYECKOIO0 MeCTa TOYeK. YMETh OIpelNesTh
OMCCeKTpUCY yIVIa M  CEpPeAMHHBIA MEpPHEeHAUKYJSp K OTPe3Ky  Kak
reoMeTpUUYECKHEe MeCTa TOUEK

6.11

6.12

DopMyJIMPOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpIAbl W JIUaMETpa
OKPYKHOCTH, TOJIb30BaThCAd MX CBOMCTBAMH. YMETh MNPUMEHSATh 3TH CBOMCTBA
MIpY PELIEHUH 33734

Brnagerb mNOHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. [lonbp3oBaThes pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYroJbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEpPEAUHHbIE
MEPIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagets moHsTHEM KacaTelbHON K OKPYKHOCTH, IOJb30BaThCS TEOPEMOM O
MEePIEHUKYISIPHOCTH KacaTeJIbHOU U painyca, IPOBEIEHHOIO K TOUKE KacaHusl

6.14

ITonp3oBaThCs HpOCTGﬁH.IHMH TCOMCTPUYCCKUMHU HCPABCHCTBAMH, IMOHUMATH HUX
MPAKTUYECKUI CMBICIT

6.15

[IpoBOANTH OCHOBHBIE T'€OMETPUYECKHE IMOCTPOEHUS C TOMOIIbIO LHUPKYJIS U
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JIMHENKH

8 KUIACC
Kon .
pOBeEpsIEMOro IIposepsiembie NpeIMeTHbIE Pe3yJIbTaThi 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarTa
6 ['eomerpus
6.1 Pacno3E{aBaTL OCHOBHBIE BUJIbI YETBIPEXYTOIBHUKOB, UX 2JIEMEHTHI, I10JIb30BaTHCS
UX CBOMCTBAaMU IPU PELIEHUU F'€OMETPUUECKHX 3aa4
6.2 [IpyuMeHsTh CBONCTBA TOUKU IIEPECEUEHUS MEIMAH TPEYTOJIbHUKA (LIEHTPA Macc) B
pELIeHNH 3a1a4
Bragers noHsTHEM CpeAHEN JMHMM TPEYrOJbHUKA W TpalELUH, MPUMEHITh UX
63 CBOMCTBA NP PELICHAH FEOMETPUHECKUX 3aad. [Tonws3oBatbcs Teopemoit daneca
U TEOpeMOW O IPONOPLUUOHAIBHBIX OTPE3KaxX, NPUMEHATb UX UL PELICHUS
MIPaKTUYECKUX 3aja4
6.4 [IpumensTh NMpHU3HAKKW NOJOOUS TPEYrOJIbHUKOB B PEHICHUH I'€OMETPUUYECKUX
3az1a4
[Tone3oBatbest  Teopemoi  I[ludaropa it  pemieHWS TEOMETPUYECKUX U
6.5 npakTH4eckux 3agad. CTpOMTh MaTeMaTH4eCKyH0 MOJEIb B IPAKTHYECKUX
3aJ1a4ax, CaMOCTOSATEIbHO JIEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHNE JUIUHbI
Brnagerp moHATHSAMM  CHHYyca, KOCHMHyca M TaHI€HCa OCTpPOro  yria
6.6 IIPSIMOYTOJIBHOTO TpeyroyibHUKA. [1071b30BaThCSl STUMU MOHATUSAMU AJIS PELLCHUS
MIPaKTUYECKHX 3ajau
Boruncnsate (pa3nuyHbIME crioco0aMu) IUIOMIA[b TPEYroJbHUKA W IUIOIIAIU
6.7 MHOTOYTOJIBHBIX  (uryp (mosib3ysich, TIJleé HEOOXOAMMO, KaJlbKYJISATOPOM).
[IpuMeHsITh MoTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax
Bnagers MOHATHSAMHM BIMCAHHOTO M LIEHTPAJIBHOTO YIJIA, UCIOIb30BaTh TEOPEMBI
6.8 O BIIMCAaHHBIX YIVIaX, YIJIaX MEXIy XOpJaMHu (CEeKyIIUMH) U YIJe Mexay
KacaTeJIbHOW U XOpAOU IPU PEIICHUH F€OMETPUUYECKHX 3a/1a4
6.9 Brnagerb mNOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOICTBa
' ONMCAaHHOTO YEThIPEXYTObHUKA MPU PELIEHUH 3a/1a4
[IpuMeHsTh TOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYecKhe
6.10 MOJAENM U1 33Jad  PEAJbHOM JKM3HM M NPOBOAMTH COOTBETCTBYIOLIUE
' BBIUHCIICHUSI C TNPUMEHEHHEM TMOoJ00us W TPUTOHOMETPUU (IONB3YACH, TIe
HE00X0IMMO, KAIIbKYIISITOPOM)
9 KJIACC
Kon .
IpOBEPHEMOTo IIposepsiembie NpeIMeTHbIE Pe3yJIbTaThi 0CBOEHHs OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 I'eomeTrpus
3HaTh TPUTOHOMETpUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOIUTh C UX MOMOIIbIO
6.1 pa3iInyHbIC 3JIEMEHTBI IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA («pemenue

MPSIMOYTOJIBHBIX TPEYTOoJbHUKOBY»). HaxoauTh (¢ NOMONIbIO KaJbKyJIATOPA)
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JJIMHBI U YTJIbI JJIS HETAOIMYHBIX 3HAYCHUI

6.2

6.3

6.4

[Tonb3oBatbes (QopmyiaMu NPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM JUISI HAaXOXXJICHHSI COOTHOILIECHUNW MEXKAYy TPUTOHOMETPUUYECKUMHU
BEJTMYMHAMU

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB ISl HaXOXACHHS DPA3INYHBIX
JJIEMEHTOB TpPEYIOJbHUKA ((PELUIEHHE TPEyroJIbHUKOB»), NPUMEHATh WX IpHU
pEeLICHUU T€OMETPUYECKUX 3a1a4

Bnaners monsTHsAMH TpeoOpa3oBaHUs 1MOJ00MS, COOTBETCTBEHHBIX AJIEMEHTOB
nojo0HEIX ¢uryp. [lomp3oBaThcs CBOWCTBaAMH NOAOOMS MPOU3BOJIBHBIX (UTYD,
yYMEThb BBIYHCIATH JUIMHBI M HAXOIUTh yIibl y monoOHbBIX ¢uryp. Ilpumensars
CBOMCTBa MOMOOMS B NPAKTHUECKHX 3aJadax. YMETh NPHUBOAMTH IMPHUMEPHI
0JI0OOHBIX (PUTYDP B OKpY’KAIOLIIEM MUPE

6.5

6.6

6.7

[Tons30BaTbCst TEOpeMaMM O IPOU3BEINEHUM OTPE3KOB XOpA, O INPOU3BEACHUHU
OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelbHOU

[Tonp30BaTbcs BEKTOPaMHU, HOHUMATh UX F€OMETPUYECKUN U (PU3MUECKUI CMBICT,
OPUMEHSATh MX B PEUICHUH T€OMETPHUYECKUX W (u3NYecKkux 3amad. IIpumeHsTsb
CKAILIPHOE NPOU3BEACHUE BEKTOPOB JUUIsl HAXOXKACHUS JUIMH U YIJIOB

ITonp3oBaThCs MCTOJAOM KOOpAMHAT Ha IINIOCKOCTH, IMPHUMCHATH €TI0 B PCIICHUU
rCOMCTPHUICCKUX U IMTPAKTUUCCKHX 3aJiayq

6.8

Bitamers NoHATHAMY NPaBUIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPY’KHOCTH, JIJIMHBI
IYTH OKPY’KHOCTH M PaJlMaHHOW MEPHI yTIila, yMETh BBIUMCIIATH IUIOMIALb Kpyra U
ero yacreil. [IpuMeHsaTh nosy4eHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax

6.9

HaxonuTh ocu win HEHTpbl CUMMETPUN (PUTYD, TPUMEHSATh IBUKEHUS IIOCKOCTH
B IIPOCTEMIINX CITydasix

6.10

[IpuMeHSITh TIOJIyYeHHBIC 3HAHWUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKUE
MOJAENW JJiA 3aJad pealbHOM JKM3HHM UM TPOBOAMTH COOTBETCTBYIOIIUE
BBIYHCIICHUS C TPUMEHCHHEM TOJ00US ¥ TPUTOHOMETPUYECKUX (YHKITUI
(MOIB3YSCh, A€ HEOOXOIUMO, KAIbKYIISITOPOM)
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
6 I'eomeTpus
Havanbhble nonstus reomerpuun. Touka, mpsiMasi, OTPE30K, Jyd. Yros. Buael yrios.
6.1 Beptukanbaeie M cMexkHble yribl. buccektpuca yria. JlomaHasi, MHOTOYroJIbHUK.
[TapanienbHOCTh U EPIEHIUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCeBOW cumMmerpud. [Ipumepsr
CUMMETPHUU B OKPYKAOIIEM MUPE
6.3 OCHOBHBIE TOCTPOCHHSI C IMOMOIIBI LUPKYJd W JuHeMku. TpeyronasHuk. BricoTa,
MearaHa, OMCCEeKTpuca, UX CBOWCTBA
6.4 PaBHOOEApEHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA
6.5 CBolicTBa W TpU3HAKK PAaBHOOENPEHHOrO TpeyroibHuUKa. [Ipu3Haku paBeHCTBa
TPEYTroJIbHUKOB
6.6 CBolicTBa U NMpU3HAKU MapajljiesibHbIX NpsAMbIX. CyMMa yrioB TpeyrojibHuKa. BHemnue
YIJIbI TPEYTOJIbHUKA
[IpssMoyronbHbIid TpeyroiabHUK. CBOKWCTBO MEIMAHbI MPSMOYTOJIBHOTO TPEYIroOJbHHUKA,
6.7 MPOBEIEHHON K TUNOTEHy3e. [Ipu3HaKku paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMOyTONIBHBIN TPEYTOJIBHUK € yIiioM B 30°
HepaBeHcTBa B TreoMeTpHM: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHO#, TeopemMa O OonblieM Yyrie U Oonbliell CTOPOHE TPEYroJIbHUKA.
[lepneHauKyIsIp U HAKJIOHHAS
6.9 ['eomeTprueckoe MecTo TOoueK. buccekTpuca yria M CepelMHHBIA NEPHNEHAUKYISP K
OTpE3KY KaK reOMETPUYECKHE MECTa TOUEK
6.10 OKpyXHOCTb M KpyT, XOpJla U JAUaMeTp, WX CBOWCTBA. B3anMHOe pacrnosioxkeHue
) OKpYHOCTH M npsiMoii. KacarenpHast 1 cekyIasi K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIUCAaHHAs B yroJl. BnucanHas ¥ onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA
8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
6 I'eomeTpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKast Tpanenus, e€ cBolicTBa U npusHaku. [IpsMoyronbHas Tpanenus
6.4 Meron ynBoenusi meauansl. Llentpanbnas cummerpus. Teopema Paneca u TeopemMa o
IIPONOPLIMOHAJIBHBIX OTPE3KaxX
6.5 CpenHue TMHUM TpeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tomobue  TpeyronbHUKOB, Kodpdumment  momodbus. I[lpmsHaku  momoOus
TpeyrojabHUKOB. [IpruMeHnenue nogo0us Ipu pelieHud NPakTUYECKUX 3a/1a4
6.7 dopMyIIbl TS TUIOIIAIA TPEYTOJIBbHUKA, TTapaJlIeiorpaMma, poMoOa 1 Tparneinuu
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CroiictBa Tutomaae reomerpudeckux ¢uryp. OTHOIIEHHE IUIONIaeH MOAOOHBIX

6.8
duryp
6.9 Brruucnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare
6.10 Teopema IIudaropa. Ilpumenenne Teopemsr [lndaropa npu pemeHnH MPaKTUYECKUX
3azaq
CuHyC, KOCHUHYC, TAaHI'€HC OCTPOrO yrIjla MpsIMOYI'OJBHOIO TpeyrosibHHKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKuu yriioB B 30°, 45° u
60°
6.12 BrnucanHble ¥ LIEHTPAIBHBIE YIVIBI, YTOJ MEXKIY KACATEIBHON U XOPAOWU. YIUIBI MEXIY
XOpJAaMHU U CeKYIIUMU
6.13 Brnircannblie ¥ onvcaHHbIEC YETHIPEXYTOJIbHUKHI
6.14 B3anmuoe pacmnonoxkeHne IBYX OKpykHocTed. Kacanme okpykHocren. OOmme
KacaTrelbHbIE K IBYM OKPYKHOCTSAM
9 KVIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomeTpust
6.1 Cunyc, kocuHyc, TaHreHc yriaoB oT 0 go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEACHHUS
6.0 Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemnienue
MPaKTUYECKHX 3aJ1a4 C UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue moao6usi. [1ogod1e cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema o npousBeeHUH OTPE3KOB XOPJI, TEOPEMbI O MPOU3BENCHUH OTPEIKOB CEKYILUX,
TeOpeMa O KBaJlpaTe KacaTeJIbHOU
BekTtop, mmHa (MOAydb) BEKTOpA, COHANPABIEHHBIE BEKTOPbI, MPOTUBOIOJIOKHO
6.5 HaIIPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALIMH HaJ
BeKTOpamHu. Pa3no)keHre BeKTopa o JByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatsl Bekropa. CkansipHOoe NPOU3BEIEHUE BEKTOPOB, IMPUMEHEHHE IS
HaXO0XJIECHHUs JUIMH U YTJIOB
JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. YpaBHEHUS MpPSIMOW M OKPYXXHOCTH B
6.7 KOOpJMHATaX, IIePECEYeHUEe OKPYKHOCTEM M NpsAMBIX. MeToq KOOpAWHAT U  €ro
IIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa OKPY>KHOCTH. I'panycHas u paavaHHas Mepa yria, BBIYMCIEHHE [UIMH JYyT
OKpYKHOCTEH
6.10 [Inomanpe kpyra, ceKTopa, CerMeHTa
6.11 JIBMDKEHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (pUTyp (37€MEeHTapHbIe MPEICTaBICHUS).

[TapamtensHblil nepenoc. IToBopot
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIBHOU ITPOI'PAMMbI OCHOBHOI'O OBIIET'O

OBPA3OBAHUA

Kon
NpoBepseMoro
TpeOOBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOTI0 00111ero 00pa3oBaHMs HA
ocHoBe ®PI'OC

YMeHue onepupoBaTh HNOHATUSIMM: MHOXECTBO, IIOJMHOXKECTBO, OIEpallMM HaJ
MHOKECTBaMU; YMEHHE ONEepPUpPOBaTh MOHIATUSIMU: Tpad, CBA3HBIN rpad, AepeBo,
[IUKJI, TPUMEHATh MX MPU pEIIeHUH 3a7ay; YMEHHE HCIOJb30BaTh rpaduyeckoe
MPEACTABICHUE MHOXECTB ISl OIMCAHUsl PEaJbHbIX MPOLECCOB U SIBICHUH, IIPU
peLIeHUH 33124 U3 APYTHX YUEOHBIX IPEIMETOB

YMeHue onepupoBaTh TMOHSATHSIMU:  OINPEACJIIECHHE, aKChOMa, TEeopema,
JI0KA3aTeNIbCTBO; YMEHHUE paclo3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUS U OTPHUIAHUS
BBICKa3bIBaHUH

YMeHue onepupoBaTh HNOHATHUSAMU: HATypaJlbHOE YHCIIO, IPOCTOE U COCTaBHOE
YHCII0, JAEIMMOCTb HATYpalbHBIX YHCEJ, NMPHU3HAKU JEIMMOCTH, ILIeJI0€ YHCIO,
MOJlyJib 4YHcia, OOBIKHOBEHHAs poOb W JeCATHUYHAs JIpoOb, CTaHAAPTHBIA BUJ
quciaa, pPALMOHAJIBHOE YHUCIO, HUPPALMOHAIBHOE YHCIO, apU(PMETHYECKUM
KBaJIpaTHbI KOpPEHb; YMEHHE BBINOIHATH ACHCTBUS C YMCIAaMHU, CPaBHMBAaTh U
yHopsI0YMBaTh YHUCJA, NPEACTABIATh YHUCIA HAa KOOPAMHATHOM MpsAMOI,
OKpYTIJISATh YKMCIIA; YMEHUE JIeTaTh PUKUKY U OLIEHKY pe3ysibTaTa BbIUMCICHUN

YMeHue omnepupoBaTh MHOHATHUAMU: CTENEHb C I€JIBIM  [OKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHbI KOpEeHb, MHOTIOWIEH, ajredpanueckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOW CTENEHU OOJblIe €AMHMIIBI;
YMEHHUE BBINOJHATh Pacy€Thl 1Mo (GopMyiaM, Mpeodpa3zoBaHUs LENbIX, APOOHO-
palMOHAJIbHBIX BBIPAXKEHUN M BBIPAXKEHUH C KOPHSMHM, pa3iokKEeHHE MHOTOYJIEHA
Ha MHOXXUTEJIM, B TOM YHCJIE C MCIIOJb30BaHUEM (OPMYJ Pa3sHOCTH KBaJIpaToB U
KBaJipaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATHUSMH: UYHCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOM
[IEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHE
pelaTth JUHEHHbIE U KBapaTHbIE YpaBHEHUS, JPOOHO-pAllMOHAIbHbBIE YPaBHEHUS
C OJIHOM IIEpEMEHHOHM, CHUCTEMBl JBYX JIMHEHHBIX YPAaBHEHHUW, JIMHECHHBIC
HEPaBEHCTBA U UX CHUCTEMBI, KBAaJpaTHbIE U JPOOHO-pallMOHAIbHbIE HEPABEHCTBA
C OJHOM IEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aa4 U3 IPYTUX MPEIMETOB U
MPAaKTUYECKUX 3a]a4; YMEHUE UCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYH U
KOOP/AMHATHYIO TUIOCKOCTh JUTSl N300pakKeHUs! peIIeHNnH YpaBHEHU, HEPaBEHCTB U
CUCTEM

YMeHue onepupoBath NOHATHAMM: (QyHKIMS, rpaduK GYyHKIMU, HYIH QYyHKIUH,
MPOMEXYTKH  3HAKOTIOCTOSHCTBA, TPOMEXYTKH  BO3pacTaHWs, YOBIBaHHS,
HauOosplllee M HauUMEHblllee 3Ha4deHUs (QYHKLIMU; YMEHHE OIEepUpPOBATh
MOHATUSIMH: TIpsSIMasi TIPOTIOPITMOHANBHOCTD, JIMHEHHAs (QYHKIHS, KBaJIpaTHIHAS
¢yHkuusa, oOpaTHas MPONOPIHOHAIBHOCTh, Napabosia, runepOoia; yMeHHe
CTpouTh Tpaduku GyHKIHUHA, UCTIOIB30BaTh TpaduKH ISl OMpPEICIICHUsS] CBONCTB
MPOIIECCOB M 3aBUCUMOCTEH, I pelIeHus 3a7a4d U3 IPyrux y4yeOHBIX MPEeIMETOB
U pearbHOW JKWU3HW; YMEHHE BBIpaXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY
BEJTMYMHAMU

YmMmenue OIICPHUPOBATL IOHATHUAMHU: IIOCICAOBATCIbHOCTD, apI/I(bMeTI/I‘-IGCKaH u
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reOMETpHYECKas IIPOrPECCHH; YMCHHE HCII0JIb30BATh CBOICTBa
MoCJeI0BaTeNbHOCTEH, (POPMYJIIBI CYMMBI U OOLIETO WieHA IPU PELICHUH 33]a4, B
TOM 4MCJI€ 3a]1a4 U3 APYTUX Y4EOHBIX PEIMETOB U pealbHON XKU3HU

YMeHue penrats 3a/1a4yl pa3HbIX TUIOB (B TOM YHUCJIE HA MPOIEHTHI, I0JIU U YacCTH,
JBIKEHUE, padoTy, IEeHY TOBAPOB U CTOMMOCTb MOKYTIOK M YCIIyT, HAJIOTH, 33]ja41
U3 00NacTH ymOpaBlieHUS JIMYHBIMA M CeMEWHbIMH (UHaHCAMU); YyMEHHE
COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA W CHCTEMbI [0 YCIIOBHUIO
3a/layM, KCCIEA0BaTh IMOJTYYEHHOE pPEIIeHHWE U OLEHUBATh IPaBAOINOJ00HOCTh
IIOJIyYE€HHBIX PE3YJIbTaTOB

VYMeHue onepupoBaTh MNOHATUSAMH: (Urypa, TOUYKa, OTPE3OK, MpsMas, Jyd,
JOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSAMOYIOJbHBIA TPEYrOJbHUK, MEAHMAHA,
OucceKTpuca M BBICOTA TPEYTOJIbHHMKA, YETHIPEXYTOJIBHHK, MapajlIeIOrpaMM,
pOMO, NpsMOYTOJBHUK, KBajpaT, Tpameuus; OKPYKHOCTb, KpYr, KacaTejlbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE pElIaTh 33Ja4H, B TOM
4lClie U3 MOBCEIHEBHOW >KM3HHM, HAa HAXOXKICHHE I'€OMETPUYECKUX BEIUYHMH C
MIPUMEHEHHEM U3yUEHHBIX CBOUCTB QUTyp U (pakToB

10

11

YMeHune onepupoBarh MOHATUSMH: PaBEHCTBO (DUTYP, PABEHCTBO TPEYTOJILHUKOB;
[apaJUIEJIbHOCTh U NEPHEHAUKYISIPHOCTh IPSIMBIX, YIoJl MEXIY HpPSIMbIMHU,
NEPIEHANKYISAp, HAKJIOHHAs, TPOeKmus, nojodue  Quryp, momoOHBIE
TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKM W  IPSAMOM; yMEHHUE
pacro3HaBaTh PaBEHCTBO, CHMMETPUIO M mojpobue ¢Guryp, mapamieNbHOCTh U
NEPIEHIUKYISIPHOCTD NIPSIMBIX B OKPY>KAIOILEM MUDPE

YMeHue onepupoBaTh MOHSITUSIMH: JUIMHA, PACCTOSHUE, Yroi (BelWuYMHA YIIa,
CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), TUIONIa]bh; YMEHHE OLICHHBATh Pa3Mephbl
MpeIMeTOB U OOBEKTOB B OKPY’KAIOIIEM MHPE; YMEHHE MPUMEHSATH (HOPMYIIbI
nepI/IMeTpa 1 T1UIomaan MHOFOerJ’II)HI/IKOB, JJINHBI OKp}I)KHOCTI/I u 1UIomaan
Kpyra, o0ObemMa MpsAMOYTOJBHOTO TMapaijieNienumneaa; yMEHHE MPUMEHSITh
MIPU3HAKU PaBEHCTBA TPEYIOJbHHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJILHHKA,
teopeMmy [lucdaropa, TpuroHoMeTpUYECKHUE COOTHOIICHHUS TSI BBIYMCICHUS JUIHH,
pacCTOSAHUH, TIJIOIIAIECH

12

YMmenue uzobpaxarb miockue (Urypsl U UX KOMOHMHAIMM, MPOCTPAHCTBEHHBIE
Gurypbl OT pyKH, C MOMOILBIO YEPTEKHBIX HWHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB MO TEKCTOBOMY HJIM CUMBOJIBHOMY OMHMCAHUIO

13

YMeHHne onepupoBaTh MOHATHAMH: MPAMOYTOJbHAs CHCTEMAa KOODPJIHHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOpPA Ha YUCIIO,
CKAJIPHOE IPOM3BEJICHHE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPHl H
KOOPAMHATBI JJI1 IPEACTABIICHUs NAHHBIX W PELICHUs 3aJad, B TOM YHUCIE U3
JPYTUX YY4EOHBIX MTPEIMETOB U PEalIbHOM JKU3HU

14

YMeHue omnepupoBaTh TMOHSATUSMHU: CTOJIOMKOBBIE M KPYrOBBIC JHArPaMMBI,
TaONuLbl, cpeqHee apudmeThyeckoe, MeluaHa, HauOoJbllee M HauMEHbIIee
3HAuYEHUs, pa3Max YHCIOBOTO HaOOpa; YyMEHUE W3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHGOPMAIMIO, TPEACTAaBICHHYI0O B TabiMIlax © Ha
TUarpaMMax, OTpakarollyro CBOMCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOLIECCOB U
SIBIIGHUI; YMEHHE PACIIO3HABATh N3MEHYUBbIE BETUUUHBI B OKPY>KAIOIIEM MHUpE

15

YMeHue orneprupoBaTh MOHATUSIMH: CIyYalHBIN OMBIT (CIIyYalHBIA YKCIIEPUMEHT),
JJIEMEHTapHOE COOBITHE (INMIEMEHTAPHBIN MCXOM) CIy4aifHOTO OMbITa, CIy4aiiHOE
COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HAXOIWUTh BEPOSITHOCTH CIy4YalHBIX
COOBITHI B OIBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMCHHE
pelarh 3aJadyd METOJOM OpPraHM30BAHHOTO Iepedopa M C HCIOJIb30BAHUEM
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MpaBWJIa YMHOXEHHS; YMEHHUE OLIEHHMBATh BEPOSTHOCTU PEANbHBIX COOBITUH U
SIBJICHUHM, TIOHMMAaTh POJb MPAKTUYECKH JOCTOBEPHBIX U MAaJIOBEPOSITHBIX
COOBITUH B OKpYXKaloIlleM MHUPEe U B JKH3HHM, 3HAKOMCTBO C MOHSITHEM
HE3aBHCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €r0 POJIbIO B
MacCCOBBIX SIBIICHUSX

VYMmeHue BbIOMpaTh MOAXOIAIIMN HM3YYEHHBI METOJ sl pelleHus 3a/laud,
IIPUBOJUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U JKU3HH,
pacro3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE, OIMCHIBATh
OTJEIBbHBIE  BBIJAIOIIMECS pEe3ysbTaTbl, IIOJYYEHHBIE B XOJI€ Pa3BUTHS
MaTEMaTUKU KaK HayKHW, IPUBOJUTH IPUMEPbl MaTEMaTUUYECKUX OTKPBITUH U HUX
ABTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU
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HEPEYEHDB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITIO MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEell
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLIEHThI, 0ECKOHEUYHbIE IEPUOANYECKHE APOOH
1.3 PanyonaneHele yncna. ApupmeTnyeckue onepalnmy ¢ palioHaIbHbIMU YHUCIIaMU
1.4 JetictButenbHble ynciia. ApudMeTHYECKHUE ONIEPAIUH C ICUCTBUTEIIBHBIMUA YUCIIAMHU
15 HpI/I6J'II/I>KéI-£HBIC BBIUMCIICHUSI, IPaBUIa OKPYIJIEHUs, NMPUKHUJKA M OIEHKAa pe3yibTaTra
BBIUNCIIEHUN
2 AnrebpanuecKue BHIPAKCHUS
2.1 BykBeHHbIE BbIpaXKeHUS (BbIPAXKEHHsSI C IEPEMEHHBIMHU)
29 Crenenp ¢ wnenbiM mnokazateneMm. CreneHb € palMOHAJbHBIM IOKazaresneM. CBoiicTBa
CTENEHU
23 MHorousneHsl
24 Anrebpanueckas 1poob
25 Apudmernaeckuit KOpCHE HaTypajdbHOH creneHu. JleiictBus ¢ apudmMeTndaeckumMu
KOpPHSIMU HaTypaJIbHOW CTETIEHU
3 YpaBHEHUs U HEpaBEHCTBA
3.1 Lenble u 1poOHO-palioHaibHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 [lenbie u 1poOHO-palOHANIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemenne TeKCTOBBIX 3aa4
4 UucnoBsle NOCIE10BaTENbHOCTH
4.1 IlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
4.2 Apudmernueckas 1 reomeTpudeckasi nporpeccur. @opmyia CI0XKHBIX MPOLIEHTOB
5 DyHKIMHU
@ynkuus, crnocobbl 3amaHus ¢(yHkuMU. ['papux ¢yHkumu. OOnacTe onpenesneHus |
51 MHOECTBO 3HaueHuM ¢yHkiuu. Hymu ¢ysxnun. [IpoMexyTku 3HAKONOCTOSHCTBA.
o [TpoMeXyTKM MOHOTOHHOCTH  (YHKUMH. MaKCUMyMbl W  MHUHUMYMBI  (YHKIIHH.
Haubonrpiiee n HaumeHblllee 3HaUeHHE (PYHKIIMK HA IPOMEKYTKE
6 KoopanHatsl Ha IPsIMON U MIIIOCKOCTH
6.1 KoopannatHas npsmast
6.2 JlexapToBBI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 Ux cBoiicTa
7.2 TpeyronbHUK
7.3 MHOroyrojisHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenne reoMeTpu4ecKux BEIUYUH
7.6 BekTophl Ha IJI0CKOCTH
8 BeposiTHOCTh ¥ CTaTHCTUKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
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8.4

MmuoxecTtBa

8.5

['padnr
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