


HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpust kak OJMH W3 OCHOBHBIX PAa3/EiOB IIKOJbHOWM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHHH M  B3aMMHOE PpACIOJIOKEHUE, ONUPAETCAd Ha  JIOTHYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, 10Ka3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoil nenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUHM KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmMmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMUCIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroIIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CcooTHOmEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOHubii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3JIeibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M UX CBoOWCTBay, «M3mepenwue
F€OMETPUUYECKAX  BEIUYUH», «JleKapTOBbI KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha wm3ydenune yuebnoro xypca «lIpakTtukym mo reometrpum» oTBoAuTCs 34
yaca: | yac B HeJelo.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHble nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHple M CMexHble yrubl. buccekrpuca yria. Jlomanasd,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKUA. TpeyrojbHHK.
BricoTa, Mmennana, Guccekrpuca, uX CBOMCTBA.

PaBHOOeApEeHHBIE W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
Buemnue yriael TpeyrojibHUKA.

IIpssmoyrosibHBI  TpeyronbHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJIBHOTO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTOJIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMETpUHU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie U OOoJblIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOpJa U JHaMeTp, HUX CBOMcTBa. B3anmHoe
PaCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B Yyroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(@T'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHUEM K  JIOCTHOKEHHMSIM  POCCHMCKUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH rpakJIaHuHa U peaju3aliu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTUKEHHM HAyKHd, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEH JKMU3HU JUIS YCIEIIHOW MpodecCHOHAIBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIINTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, peIICeHUH, PACCYKICHUM, YMEHHIO BHUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTalMel B JIE€ATEIBHOCTM HAa COBPEMEHHYI CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelI0BEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJI Pa3BUTHUS LIMBUIM3AIUHY,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOM Kak CPeJICTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTraHue, GopMHpPOBaAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a KM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qu3nyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPEQIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4eaoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’KaIoIIed Ccpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM WX BO3MOKHBIX IOCJEICTBUM IJisi OKpYXalolleld Cpeabl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX MPoOeM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHHE YUYUThCS Yy APYTUX JIOJel, NMpuoOpeTaTh B COBMECTHOM [1€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoOBaTh UEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYID  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUHA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUS U JACUCTBUSA, (POPMYIUPOBATH U OLIEHUBATh PHUCKH U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruyeckue JqelcTBUSA:
e BBIIBISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMaTHUYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHUN MEXIy IOHATHAMH, (POpMyIHpOBaThH
ONpENICJICHAS]  TOHSTUW, YCTAaHABJIWBATh  CYIICCTBEHHBIM  MPHU3HAK



Kjaccu(ukKanuy, OCHOBaHUS i1 OOOOINEHHMS W CpPaBHEHMS, KPUTEPUU
IIPOBOIMMOTIO aHAIN3a;

BOCHPUHMMATh,  (HOpPMYyIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEpJUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHbIE W OO0UIHe,
YCIIOBHBIE;

BBISBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeunss B (aKTax, JaHHBIX, HAOJNIOACHUSIX U YTBEPKICHHUSX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIONb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTHBHBIX W
WUHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
NPOTUBHOI0), MPOBOAUTH CAMOCTOSITEJILHO HECJIOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh apPryMEHTAIMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBHIOMpATh HaumboJiee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIIEAOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
GopMyTUpOBaTH BOIMPOCH], (PHUKCUPYIONINE MPOTUBOpPEUYHE, MpodsIeMy,
CaMOCTOSITETTLHO ~yYCTaHABIMBAaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY TUIAHY HECJIOKHBIH
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATh O0OOOIIECHHS M BBIBOJBI IO pPe3yJbTaTaMm
NPOBENEHHOTO HAOIIOIEHUs, HCCIEIOBaHUs, OICHUBATH JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMpOIEcca, a TAKXKE BBIJIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIMW, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3WPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BBIOMpaTh (QopMy TpeAcTaBieHUs HUHPOpMAIMU U WIUIIOCTPUPOBATH
pelaeMble 3ajlaud  CXeMaMu, JAuarpaMmamMu, HWHOM rpadukod u ux
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh HMH(POpPMALUU IO KPUTEPHUSIM, MPEIJIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

BOCIPUHHMATh U ()OPMYITHPOBATH CYKJECHUS B COOTBETCTBUU C YCIIOBHSIMU
U LEJSIMU OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NMHCBMECHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3yiIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOU TEMBI,
poOJIeMBI, PEIIacMON 3aJa4d, BBICKA3bIBaTh UCH, HAIICIICHHBIC Ha MOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYAaCTHUKOB JIMAJIoTa, OOHAPYKHMBATh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTaBIATh  PE3yJbTaThl  PEIICHUS 3aJ1auu, HKCTIICPUMECHTA,
UCCJICIOBAHUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh OpMAT BBICTYILUICHHUS
¢ yu€ToM 3aja4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIUTOpUH;

NIOHMMATh Y MCIOJIb30BaTh MPECUMYIIECTBA KOMAHIHON W WHAWBUIYaJIbHON
paboThI NP pelIeHnH Y4eOHbIX MAaTEeMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1€JIb COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AINIO
COBMECTHOW paloThl, pachpeaensiTh BHUAb paldOT, JAOroBapHUBATHCH,
o0CyXXJ1aTh MPOIIECC U PEe3yNbTaT padOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI M JPYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH WICHAMHU KOMAaHJBbI,
OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE Y4eOHbIe 1efiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH, aJITOPUTM pELIeHUs 3aAaud (WM €ro
4acTh), BBIOMpATh CHOCOO pEHIeHUs ¢ YUYETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pelieHrs MaTeMaTUYeCKon 3a1auu;



e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa JAECATEIBHOCTU ITOCTABICHHOW LIENU U
YCIOBUSAM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHUS LEJH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHBI

1)oco3HaHue 3HaUYCHUS] MAaTEeMAaTUKU B MTOBCETHEBHOM JKU3HU YEJIOBEKA;
2)popMmupoBaHue TPEACTABICHUM O MaTeMaTUKe KaK O METOJIe IO3HAHUs
JNEUCTBUTEIBHOCTH, TTO3BOJISIIOIIEM ONMUCHIBATh U M3y4YaTh peaibHBIEC MPOIECCH U
SIBJICHUS :

- OCO3HAHME POJIU MATEMATUKU B pa3BUTUU Poccuu u mupa;

- BO3MOXXHOCTb MPUBECTH MPUMEPHI U3 OTECYCCTBEHHOW M BCEMHUPHOM HCTOPUH
MaTE€MaTHYECKUX OTKPBITHUI U UX aBTOPOB;

3)pazBuTtie yMmMeHuUW paboTraTh C y4yeOHBIM MaTeMaTHYEeCKMM  TEKCTOM
(aHanmM3upoOBaTh, U3BJIEKATH HEOOXOAMMYIO HH(POPMAIIMIO), TOUHO M TPAMOTHO
BBIPAXXaTh CBOM MBICIM C INPUMEHEHUEM MaTEMaTHUYECKOW TEPMUHOJIOTUUA U
CUMBOJIMKH,  TPOBOAUTH  KJIacCU(UKAIMU,  JIOTHUYECKHME  OOOCHOBAaHMS,
JI0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUI:

- OIlEpUPOBAHUE MOHATHSIMU MHOKECTBO, DIIEMEHT MHOECTBA,
MOJIMHOKECTBO, TPHUHAICKHOCTh, HAXOXKJCHUE TepeceueHusi, OOBbEAMHEHUS
MOJIMHOKECTBA B MPOCTEUIINX CUTYALUAX;

- pEIIeHHE CIOKETHBIX 3a7]a4 Pa3HbIX TUIIOB Ha Bce apu(METHUUECKHUE JICHCTBUS,

- NpPUMEHEHUE Ccrnocoba IMOUCKAa PEIICHUs 3aJayd, B KOTOPOM pACCYKICHHE
CTPOUTCS OT YCJIOBHSI K TP€OOBAHHUIO WK OT TPEOOBaHUS K YCIOBHIO;

- COCTaBJICHHME IUJIaHAa PEIIeHUs 3a/Jayud, BBIJEJICHUE HTAllOB €€ pEeLICHUs,
MHTEpIpETAlXs BBIUYMCIUTEIBHBIX pE3yJbTaTOB B 3ajaye, UCCIEAOBaHUE
MOJIYYEHHOI'O PEILICHHUS 3a]1a4u;

- HaXOXJEHUE MPOIEHTa OT YKCJa, YKCIa MO MPOLIEHTY OT HEro, HaXOXKICHUS
MPOLIEHTHOTO OTHOIIEHUS JIBYX YMCEN, HAXOKICHHS TPOLIEHTHOTO CHUYKEHUS UITU
MIPOLICHTHOTO MOBBIIIECHUS BEIUYHNHBI,

- pelIeHUE JIOTUYECKUX 3a/1a4;

4)pa3BUTHE MPEJICTABICHUIN O YHUCIIE U YUCIOBBIX CUCTEMAX OT

HAaTypaJIbHBIX JI0 JEUCTBUTEIBHBIX YHCEN; OBJIaJICHUE HaBbIKAMU YCTHBIX,
MUCbMEHHBIX, UHCTPYMEHTAIBHBIX BHIYMCICHUMN:



- ONEpUPOBAHUE MOHSATUAMU: HATYpPAJIbHOE YHUCIIO, 1I€JI0€ YUCITI0, OOBIKHOBEHHAS
IpoOb, JecATUYHas JIpoOb, CMEIIAHHOE YHUCJIO, palUOHAJIBLHOE YHCIIO,
HMppalUOHAIBHOE YUCIIO;

- HCTOJb30BaHUE CBOMCTBA 4YHMCEI M 3aKOHOB apu(PMETHUYECKHX oOmepauuil ¢
YUCJIAMU TIPU BBITIOJIHEHUW BBIUUCIICHU;

- HWCIOJIb30BAaHUE MPU3HAKOB AEAMMOCTH Ha 2, 5, 3, 9, 10 mpu BbIIOTHEHHU
BBIYMCIICHUH U PEILICHUU 3a/aY;

- BBINIOJIHEHUE OKPYTJICHUSI YHMCEN B COOTBETCTBUU C IMPaBUIAMH; CPAaBHECHHUE
YUCell;

- OLICHMBAHWE 3HAYCHUS KBAJIPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YHUCIIA;
S)oBnazieHue CHUMBOJIBHBIM  SI3BIKOM  aireOpbl, TNpHEMaMH  BBIMOJHEHUS
TOXKJIECTBEHHBIX TPEOOpa30BaHUN BBIPAKCHHM, PEIICHHUS ypaBHEHUW, CHCTEM
YpaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUSI MOJICIIMPOBATh PEaIbHbIC
CUTyallud Ha s3bIKe aureOphl, UCCIAEAOBATH IOCTPOCHHBIC MOJCIH C
UCIIOJIb30BAaHUEM  ammapara  ajreOpbl, HHTEPNPETUPOBATH  MOJYYCHHBIN
pe3yabTar:

- BBIMIOJIHEHHE HECJIOXKHBIX MpeoOpa3oBaHUN [IJI1 BBIYMCICHUS 3HAYCHHI
YHUCJIOBBIX BBIPAXKEHUM, COAEPKAIIUX CTEIIEHU C

HATypaJIbHBIM I1OKAa3aTeJIEM, CTETIEHU C LEJIbIM OTPULIATEIbHBIM IT0Ka3aTEIEM;

- BBITIOJIHEHHE HECIIOKHBIX NPeoOpa3oBaHUN WEJBIX, APOOHO paIMOHAIBHBIX
BBIpQOKEHUU M BBIPAKEHUH C KBAaJPAaTHBIMU KOPHSMH;, PACKphIBaTh CKOOKH,
NPUBOJIUTH TOJOOHBIE Ccllaraeémbie, HCIONb30BaTh (HOPMYJIBI COKPAIICHHOTO
YMHOKEHUS;

- pEIICHUE JMHEHHBIX W KBAJPATHBIX YPAaBHCHUWW M HEPABEHCTB, YPAaBHEHHUH U
HEPaBEHCTB, CBOJSIIMNXCA K JUHEHHBIM WM KBAJPATHBIM, CUCTEM ypaBHEHUU U
HEPABEHCTB, M300paKCHHE PEIICHUNA HEPaBEHCTB M MX CHUCTEM Ha YHCIOBOM
PSAMOI;

6) oOBIageHHWE CHUCTEMON (YHKIIMOHAIBHBIX TIOHSITHA, pa3BUTHE YMEHHUS
UCIIOJIb30BaTh (YHKIIMOHATBHO-TPAQUUECKUE TPEACTABICHUS JUIsl pPEIIeHUs
pa3IMYHBIX MAaTEMAaTHUYECKUX 3aJad, MJid ONHCAaHUS M aHajdu3a peabHbIX
3aBUCHMOCTEW:

- OIPEAEIIEHUE TTOJO0KEHUS TOYKH 10 €€ KOOPAUHATaM, KOOPJAWHATHI TOYKH 10 €€
MOJIOKEHUIO HA MIIOCKOCTH;

- HaxoXjeHue mo Tpaduky 3HAUYeHHM (yHKOHH, O00JacTH OMpeaeIcHHUS,
MHOXXECTBA 3HAYCHUU, HyJeH (YHKIIUH, MTPOMEKYTKOB 3HAKOIOCTOSHCTBA,
MPOMEXKYTKOB BO3pacTaHusi W YObIBaHUS, HaWOOIBIIETO YW HAWMEHBIIETO
3Ha4YeHUs (PYHKIUU;

- IOCTPOCHUE TpaduKa JIMHEHHON U KBaJAPaTUUHOU PYHKIINIA;
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- omnepupoBaHuME Ha 0a30BOM YpPOBHE MOHATHSIMH: MOCIEAOBATEIBHOCTD,
apu@meTnyecKas mporpeccusi, reoMeTpuyecKasi Iporpeccus;

- UCTIOJb30BaHUE CBOMCTB JIMHEMHON M KBaApaTUYHOW (QPYHKIUH U UX rpaduKoB
MIPU PEIICHUH 3a/1a4 U3 APYTUX YYEOHBIX TPEIMETOB;

7) oBaJieHHE TEOMETPUUYECKUM SI3bIKOM; Pa3BUTUE YMEHUS UCIIOIB30BATh €r0 JJIs
ONMMCAHUs TPEIMETOB OKPYKAIOIIETO0 MHpPA; Pa3BUTHE NPOCTPAHCTBEHHBIX
MpeACTaBICHUNM, U300pa3UTEIbHBIX  YMEHUH, HABBIKOB T'€OMETPUUYECKUX
IIOCTPOCHUN:

- ONEpUpPOBAHUE MOHATUAMHM: (UTrypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JIoMaHas,
yIrOoJl, MHOTOYTOJIbHUK, TPEYTrOJbHUK W YETHIPEXYTrOJbHUK, MPSIMOYTOJbHUK H
KBaJpaT, OKPYXKHOCTh M KpPYT, MPSMOYTOJBHBIN Tapajienenunen, KyO, miap;
n300pakeHne n3ydaeMbIX (PUTYP OT PYKU U C TIOMONIBIO JIMHEWKU U LIUPKYJIS;

- BBIIOJIHEHUE H3MEPEHHUs [UIMH, PACCTOSHUW, BEJIWYUH YIJIOB C TOMOIIBIO
WHCTPYMEHTOB JIJI1 U3BMEPEHUN JIUH U YTJIOB;

8) QopMupoBaHHE CHCTEMAaTHYECKUX 3HAHUW O TIUIOCKUX Qurypax u wux
CBOMCTBaX, MPEJICTABICHUN O MPOCTEHIINX NPOCTPAHCTBEHHBIX TEJIAX; PA3BUTHE
YMEHUA MOJECIUPOBAHUS pPEAIbHBIX CUTyalluid Ha S3bIKE TIE€OMETPUH,
UCCJIEOBAaHUs TIOCTPOEHHOM MOJEIM C HCIHOJb30BAHUEM T'€OMETPHUECKUX
NOHATHM W TEOpeM, ammapara ajireOpbl, peHIeHUus TeOMETPUYECKUX W
NPaKTUYECKUX 3a]a4:

- omepupoBaHMe Ha 0a30BOM YpOBHE TOHSTHSIMHU: PABEHCTBO (QUTYD,
NapajuieIbHOCTh W NEPHEHAUKYJISAPHOCTh NPSIMBIX, YIJIBI MEXAY MPSAMBIMH,
NEPHEHIUKYJIISP, HAKIIOHHAS, IPOEKIIUS;

- IPOBEJICHHE J10KA3aTEIbCTB B TEOMETPUH;

- OomepupoBaHUE HAa 0a30BOM YPOBHE IMOHSATUSMU: BEKTOpP, CyMMa BEKTODOB,
IPOU3BEJICHHE BEKTOPA HA YUCJI0, KOOPAUHATHI Ha MJIOCKOCTH;

- pelieHuWe 3aJa4 Ha HAXOXKJACHUE TEOMETPUYECKUX BEIWYUH (IJIMHA W
paccTosiHHE, BeIMYMHA yTJa, TUIONIA/lb) 0 00pa3iaM Wil allfOPUTMaM;
9)oBnameHne  MPOCTEHIIUMU  CIIOcOOaMU  TIPEACTaBICHUS W aHau3a
CTAaTHUCTHYECKUX NaHHBIX; (OPMHUPOBAHHE MPEACTABICHUNA O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O Pa3JIMYHBIX CIOCO0aX UX HU3Yy4YEHHS, O
MPOCTEUIINX  BEPOSATHOCTHBIX  MOJENSAX; PA3BUTUE YMEHUM  W3BIICKATh
uH(pOpMaIMIO, TPEACTABICHHYI0 B TaOmWIax, Ha [auarpammax, rpadukax,
OMHUCHIBATh M AaHAJIM3UPOBATH MACCHBBI YHUCJIOBBIX [JA@HHBIX C TOMOIIbIO
MOAXOMSIIIMX CTATUCTUYECKUX XAPAKTEPUCTUK, HCHOJIb30BaTh MOHUMAHUE
BEPOATHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBIICHUM MPU MPUHSATHU PEIIECHUN:

- (QopMupoBaHME TPEACTABICHUA O CTATUCTHYECKUX XapaKTEPUCTUKAX,
BEPOSITHOCTHU CITy4allHOTO COOBITHS,
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- pelIeHre NPOCTENINX KOMOMHATOPHBIX 3a/1a4;

- OIpE/IeTIEHUE OCHOBHBIX CTATUCTUYECKUX XAPAKTEPUCTUK YHCIOBBIX HAOOPOB;

- OLICHUBAHUE U BBIYMCIIEHUE BEPOSTHOCTH COOBITUS B MPOCTEUIINX CITyYasx;

- HaJM4ME MPEICTABICHUS O POJIU MPAKTUYECKH JOCTOBEPHBIX U MAJTIOBEPOSTHBIX
COOBITHI, O POJIU 3aKOHA OOJIBLINX YMCET B MACCOBBIX SIBICHUSX;

- YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH,

IIOJIyYEHHBIE B IPOLIECCE PELICHUS NPUKIATHON 3aJayd, U3Y4YEHUS DPEaJbHOTO
SIBJICHUSL.

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMMICS TMOJTYyYUT CICAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBICE TEOMETpUUECKHE (UTYpBI, OINPEACHITh HX
B3aMMHOE PACIOJIOKEHHEe, H300pakaTb TeOMeTpUYECKHe (UTYPBI, BBITOJHATH
YepTeXKU IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHWHBI.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIGHKY JIMHEWHBIX M YIJIOBBIX BEJIWYHUH TIPEAMETOB B
peaNbHOM JKM3HU, Pa3MEPOB NPUPOAHBIX OOBEKTOB. Paznuuarh pasMepsl ATHX
00BEKTOB MO MOPSAKY BETUUUHBI.

CtpouTth 4epTekHu K F€OMETPUUECKUM 3a1a4aM.

[lonp30BaThCs TPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCMOJIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTUYECKUE PACCYKICHUS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonb30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYTOJbHOIO
TPEYroJbHUKA, B PEILICHUU T€OMETPUUECKUX 3a]1ay.

Onpenensts NapaIeTbHOCTD MPSMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyieabHOCTh NPSIMBIX C MOMOILBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOU 10 TOUEK APYroM MpsMOi.

Pemrate 3a7aumn Ha KireTyaTol Oymare.

[IpoBOIWTH BBIYMCICHUS M HAXOJIWUTh YHCIOBbIE W OYKBEHHBIC 3HAYCHHS
YIJIOB B TEOMETPUUYECKMX 3aJadyax C MCIOJb30BAaHHUEM CYMMBI  VYTJIOB
TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU
[IEPECEYEHNN [IByX IapajUIeIbHBIX MPSAMBIX CeKyuler. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEAECHATH
OMCCEKTPUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.
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DopMyJIMPOBATH OMNPEACIECHUS OKPYKHOCTM U KPyra, XOpAbl U JUaMeETpa
OKPYKHOCTH, I10JIb30BATHCS UX CBOMCTBAMHU. ¥ METH IIPUMEHATH 3TU CBOMCTBA IIPU
pELIEHNH 3a7a4.

Bnagerr NMOHATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETH
HaxonuTh €€ 1eHtp. llombp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYroJbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPHEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bnagers monsiTMEM KacaTeabHOU K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIEHIUKYIAPHOCTH KACATEIILHOU U pagnyca, MMPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonmb30BaThCA MPOCTEUIIUMU TEOMETPUUECKUMUA HEPABEHCTBAMM, IIOHUMATh
UX MPAKTUYECKUN CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TTOMOIIBIO TUPKYIS U
JIMHEHKHU.



TEMATHYECKOE IINTAHUPOBAHHUE
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7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrtpoabubie | IlpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
IIpocreiimue reomeTpuueckue GUrypsl U
poere P uryp Bu6mmorexa IJOK
1 nX cBOMCTBa. MI3MepeHne reomeTpuaecKux 7 1
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 11 1
PeYTOTbHHEH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CyMMa yTJIOB 5 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 5 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 2 1
OBTOPEHHE, 0DODINCHIE SHAHHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 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
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPoOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
6 I'eometpus
Pacnio3naBate M3ydeHHbBIE TeOMETpHYECKHe (DUTYPBHI, ONPEeNeNsiaTh UX
B3aMMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuyeckue ¢GUrypsl,
6.1 BBITIOJTHATE YEPTEXKU MO YCIOBHIO 3a1a4d. V3MepsTh ITUHEWHBIE U
YTJIOBBIE BETMYMHBL. Permares 3aaun Ha BEIYUCIICHHUE JUTHH OTPE3KOB U
BEJIMYMH YTJIOB
Jenate Tpy0Oyi0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BETUYHUH MPEIMETOB B
6.2 peanbHON JKHU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Paznuuars
pa3Mepsbl 3TUX 0OBEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CtpouThb 4epTekH K TeOMETPUUECKUM 3a7a4amM
[Tonb3oBaTbCsl MPU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
6.4 MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEILICHUU
3a/a4
65 [IpoBomuTh  JOTHMYECKHE  pACCY)KIEHHUS C  HCIOJb30BaHHUEM
' T€OMETPHUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHOW K TUIOTEHY3E
PSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKHIX 33124
Onpenenars napaiiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MIOMOIIbI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSIMOM 10 TOYEK
APYrou mpsmMou
6.8 Pemats 3a1auun Ha kiieT4aToil Gymare
6.9 [IpoBOIUTh BBIYMCIEHUS ¥ HAXOIUTh YHUCIOBbIE U OYKBEHHBIE




15

3HAQ4YECHMUS YIJIOB B TIEOMETPUYECKMX 3aJa4aX C MCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IIPU [EPECEUYECHUU JBYX MapaJICNIbHBIX MPSIMBIX

CGKYHIef/'I. Pemate MPAKTUYCCKUC 3a/]a41 Ha HAXOXKJICHUC YI'JIOB

6.10

Bnagerp 1nOHATHEM TIeOMETPUYECKOIO MecTa TOYeK. YMETh
OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeIWHHBIA TEPHEeHIUKYIIp K

OTPE3KY KaKk T€OMETPHUYECKUE MECTa TOUEK

6.11

@opMyIIMpOBaTh ONPEIACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JuaMeTpa OKPYXKHOCTH, TOJb30BATbCS MX CBOWCTBaAMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA IPU PEIICHHUH 33134

6.12

BiageTte NoOHATHMEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoguTh €€ ueHTp. [lonb3oBarbest (akTaMu O TOM, UTO
OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U O
TOM, YTO CEpEAVHHBIC NEPHEHAUKYJISAPbl K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHSATHEM KacaTenbHOM K OKPYKHOCTH, TOJIb30BaThCS
TEOpEMO O TEPHNEHIUKYIIPHOCTHM KacaTeIbHOW U  pajuyca,

HpOBeL[éHHOl"O K TOYKE KaCaHUus

6.14

[Tonb3oBaTbcsi MPOCTEHIIMMH T'€OMETPUYECKUMHU HEpPaBEHCTBaMH,

IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBI€C TCOMCTPHUYCCKHUEC IIOCTPOCHUA C IIOMOIIBIO

HUPKYJIS U JIMHEHKU
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
HavaneHble nonsitust reometpun. Touka, npsimasi, OTpe3oK, Jyd. Yroi. Bussl
6.1 yriioB. BepTukaibHble W CMexHbIe Yrubl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U epIeHANKYISIPHOCTD MPSMBIX
6.9 Cummetrpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETpPHUH.
' [IpuMepsl CUMMETPHH B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHSI C TOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHHK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHCTBO
' TpPEeYrojJbHUKa
65 CBoiicTBA ¥ TIPU3HAKKW PABHOOCAPEHHOTO TpeyroibHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CBolicTBa U MPU3HAKU MapajuIebHBIX OpsiMbIX. CyMMa yriloB TPEYroJabHHUKA.
' Bremnue yriel TpeyrojbHUKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MeIUaHbl MPAMOYTOJIBHOTO
6.7 TPEYroJbHUKA, MPOBEIEHHONW K runorteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OosblieM yrie u Oousblieil  cTOpoHE
TpeyroybHUKa. [lepneHauKysp u HaKJIIOHHas
6.9 l'eomeTpuueckoe Mecto TOuYeK. buccekTpuca yria ©  CepeMHHBIN
. NEPHEHANKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U Kpyr, XopJa M JuaMeTp, HuX cBoiictBa. B3aumHoe
6.10 pacmoyioKeHue OKpY:KHOCTH U mpsmoid. KacarenpbHas u  cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BINHMCAHHas B yroj. BrnucaHHas W oOmnMcaHHas OKPYKHOCTHU

TPEYTrOJbHUKA
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MpoBePsSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/LHOIi MPOrpaMMBbI OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCIIOJIb30BaTh IpapUuecKoe NMpeICTaBICHINE MHOXKECTB
JUISI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OINpEAeNieHne, akKCHOMa, TeopemMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb HWCTHUHHBIE U  JIOKHBIE
BBICKa3bIBAHUS, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCI0, MOIYJlb 4YHCia, OOBIKHOBEHHas Jpo0b U
JecsiTuuHasi IpoOb, CTAaHAAPTHBINM BUJ YHCIA, PAallMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEICTABIATH YHCIA Ha KOOPAUHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHUSMHU: CTEHNEHb C LEJIBIM IOKa3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHBII KOpPEeHb, MHOTOWIEH, ajredpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHAMHM, PA3jI0KEHHE MHOTOYJIEHA HAa MHOXUTENH, B

TOM 4YHCJIIC C HCIIOJIb30BAHUCM (I)OpMy.TI pPa3HOCTH KBaApaTOB U
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KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE DPELIATh JIMHEMHBIE W KBAJpaTHbIE YPaBHEHHS,
IpOOHO-pallMOHATILHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE U  JIpOOHO-palliOHAJbHbIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPH PELICHUH 33]1a4 U3 JIPYrux MPEAMETOB
M NPaKTUYECKHUX 3a7a4; YMEHHE HCIOJb30BaTh KOOPAUHATHYIO
NpSIMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTH JJISi M300pakKeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: GYHKLUA, TpaduK QyHKINUU, HYIH
¢byHKINH, MIPOMEKYTKA 3HAKOTIOCTOSTHCTBA, MIPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAWUMEHBIIEEC 3HAYCHUS
GbyHKINN; yMeHUe OTIEpUPOBATh TOHSITHSIMH: npsiMast
MPONOPIIMOHALHOCTD, JIMHEWHAs (YHKIUS, KBaJpaTU4Has (QyHKIHS,
oOpaTHas TPOMOPIIMOHAIBHOCTh, MapaboJia, TuIepoosia; yMEHHE
cTpouTh rpaduku HYHKINNA, HCTIOIL30BaTh TPpa(UKK I OTIPEICIICHHS
CBOWCTB IMPOIIECCOB M 3aBUCHUMOCTEH, IS PEIICHHs 3a1a4 U3 APYrux
Y4EOHBIX TMPEIMETOB W PEAIbHOW JKU3HHM, YMCHHE BBIPAXKaTh

(bOpMy.]'IaMI/I 3aBUCHUMOCTHU MEXKAY BCIIMUYMHAMU

Ymenue OIIepUpPOBATH MOHSTUAMU: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckas  MPOrPEecCUU;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (OPMYIBI CYyMMBI H
oOl1ero 4jieHa MpH PElIeHWU 3a/ady, B TOM 4YHCIE 3a1ad U3 APYTUX

y‘IC6HLIX npeaAMETOB U peaanoﬁ KHN3HHU

YMeHue peuiaTh 3aJa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JO0JIM M 4YaCTu, ABUIKCHHUC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT', HAJIOTH, 3a/1a4U U3 obmacTu YIIpaBJICHUA JIMYHBIMU U
CEMENHBIMU (I)I/IHaHCaMI/I); YMEHUC COCTaBJIATH BBIPAKCHUA,
YpaBHCHHA, HCEpPABCHCTBA W CHUCTEMbI II0 YCJIIOBHIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

TOJIYYCHHBIX PC3YJIbTATOB

YmMmenue ONCpHUpOBaATh MOHATHAMMU: (bmypa, TOYKa, OTPE30K, IpAMasd,
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Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHUHN TPEYTrOJbHUKH, IPSAMOYIOJIbHBIM TPEYrOJIbHUK,
MenuaHa, OMCCeKTpUCa U BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIBHUK,
napajjienorpaMM, pomMO, TNPSMOYTOJIbHUK, KBajpaT, Tpareuus;
OKPYXXHOCTb, KPYTI', KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE W3 MOBCETHEBHOMN
JKU3HHU, HA HAXOXKJICHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHUEM

W3Y4YEHHBIX CBOMCTB (GUryp u (akroB

10

YMeHne omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHA, TEPICHIUKYISAp, HAKIOHHAS, MPOCKITUs,
nogobue ¢uryp, moaoOHbIE TPEYTOJIbHUKHA, CHMMETPHSI OTHOCHTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE DPacrlo3HaBaTh PABEHCTBO, CHMMETPHIO U
nogobue ¢Guryp, nmapauieTbHOCTh M MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuuHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATH (OpPMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYTOJIbHUKOB, [UIMHBI OKPYKHOCTH W IUIOIIAJAM Kpyra, oObema
OPSIMOYTOJIBHOTO Tapajulefienue/1a; YMEHHE NPUMEHSITh HpPU3HAKU
paBEHCTBA TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMmenue wu3zo0paxaTh IUIOCKME QUIYpl W WX KOMOMHAIWH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TMOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY WIH

CUMBOJIBHOMY OIIMCAHUIO

13

YMmenue ONICpHUpPOBATH IOHATHAMMUN MMpAMOYT'OJIbHAA cucreMma
KOOpAUHAT, KOOPAWHATBI TOYKH, BCKTOD, cymmMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC MMPOU3BCACHUC BEKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJId TPCACTABJICHUA
JaHHBIX W PCHICHHA 3aJda4, B TOM YHCIC H3 JPYIrux y‘lC6HBIX

npeaAMETOB U peaHLHOﬁ JKHN3HHU
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14

YMeHue OomepupoBaTh IOHATUSMHU: CTOJOMKOBBIE U  KPYTOBBIC
IMarpaMMbl,  TaONIWIBL, cpenHee  apudMeTHueckoe, MeauaHa,
HanOoJIbIllee ¥ HAMMEHbIIEEe 3HAYEHHUS, pa3Max YUCIIOBOro Habopa;
YMEHUE  W3BIEKaTh, HMHTEPIPETHPOBATH W  IPeoOpa3OBHIBATH
UHPOpPMALIMIO, TPEJCTABICHHYI0 B TaONMIIAX M Ha JMarpammax,
OTpaXKarollyl0 CBOWCTBA M XapaKTEPUCTUKU pEalbHBIX IPOLECCOB U
SIBIIGHUH; yMEHHME pacro3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpY’KaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMH: CIy4dailHBIA ONBIT (Cay4dalHbIN
SKCIEPUMEHT), JJIEMEHTapHO€ COObITHE (PJIEMEHTApHBI HCXOJ)
CIIyJaifHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3a/ladyd METOJOM OpraHM30BaHHOTO Iepedopa M C HCIHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTH pPeaTbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPY)XKAaloLIEeM MHUPE U B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEJI U €TO POJIBI0O B MAaCCOBBIX ABJICHHUAX

16

YMeHune BbIOMpaTh TOAXOMANANA W3YYCHHBIM METOJ JJIs PEIICHHS
3a/1a4d, TMPUBOJUTH MPUMEPhl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE M JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKH B
HUCKYCCTBE, OIUCHIBATh OTICIBbHBIC BBIJAIOIIUECS  PE3YyJIbTaThI,
MOJIyYeHHBbIE B XOJ€ Pa3BUTHA MATEeMAaTHKU KaK HayKd, MPHUBOIUTH
pUMEPhl MATEMAaTUYECKUX OTKPBITHH M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D 1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BEIYUCICHUS

1.1 Harypanbhblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCEI

1o OObIKHOBEHHBIE M JAECATUYHbIE JpOOM, MPOLEHThl, OECKOHEUHbIE
' MEepUOANYECKUE APOOH

13 PanmonaneHupie uncna. ApudMeTHUECKHE ONEpaluH C PaluOHATBHBIMHU
' YUCIIaMH

14 JelictButenbHpie uncna. ApuMeTHyecKkue omnepanuu ¢ ACHCTBUTEILHBIMHU
' YUCIIaMH

Le [TpubmmxE€HHBIC BBHIYMCIICHHS, TPABHJIa OKPYIJICHUS, TMPUKUIKA U OIEHKA
' pe3ynbTaTa BBIUMCICHUN
2 AnreOpandeckue BhIPaKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ nenbiM nokazatesneM. CTeneHb C palMOHAIBHBIM TOKa3aTelleM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E Apudmernueckuif  KOpeHb  HaTypanbHOW  cremeHu.  [leiictBus ¢
. apuMeTUYEeCKUMU KOPHSIMH HaTypallbHON CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. YpaBHEHUI

39 Lensle u apoOHO-panMoHaNbHEIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 YucnoBble OCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
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Apudpmernueckass U reomerpuueckas mnporpeccuu. Dopmyna CIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknmst, crmocoObl 3amanus ¢(yaknuu. [padux  ¢dyHkmuu. OO6nacTh
OTpeNeNeHnusT W MHOXECTBO 3HaueHWd ¢(ynkmmu. Hymu  yakmum.
5.1. [IpomexyTku 3HAKONMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHUU.
Makcumymbl W MHHUMYMBI (QyHKOuH. HaumGonbpimee wW HanMeHbIIee
3Ha4YeHne (QYHKIIUU Ha TPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunartnas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 UX cBoicTBa
7.2 TpeyrosbHUK
7.3 MHOTOYTOJILHUKHI
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKux BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposiTHOCTE M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHOCTB
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




