MynuuunaibHoe 61o/1xeTHoe o6meodpasoBaTenbHoe yupexaenne r. Mypmancka

«Cpennss obmeodpasoBarenpHas mkoaa Ne 27»

PaccmoTpeno

MO Vunreneit o6mecTBeHHO-
Hay4HBIX peameroB MBOY r.
Mypmancka COILI Ne 27

Pykosomurenms MO _(ireceet”

JI.H. Benosa

ITpotoxon Ne 1 ot 29.08.2023 .

CorsacoBano Ha MeTOACOBETE
3amecTHTeNb AHpeKTOpa o YBP
MBOY r. Mypmancka

COLLL ¥ 27
‘ %f T.IO. [TaBnoBa Lpnxa
Iporokoi Ne 1 01 29.08.2023 5.5 /|~ !

YrBepixaeno

Jupextop

MBO Y 1. Mypmarcka COLL Ne 27
i“L.A. TposiHOBa

‘ 'Qz ot 30.08.2023

PABOYAS TIPOTPAMMA

no ydeOHomy npeamerty «O0mecTBoO3HAHNE»

6-9 Kiacenl

Cpoxk peasuzanum — 4 roaa

r. Mypmanck

2023




Conepxanue:

Pasnen |. [TossicuurenpHas 3amnucka
Paznen |l. [Inanupyemblie pe3ynbTaThl OCBOCHUS YIEOHOTO IIpeAMeETa
Paznen Ill. Conepxanne yueOHOrO npeamera

Pasznen IV. Temarnueckoe niuanupoBaHue



Paznen |. MIOSACHUTEJIBHAS 3ATINCKA

Pabouas mporpamma 1o mareMaTHke pazpaboTaHa B COOTBETCTBUHU C TPEOOBaHHUSIMU
@denepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO — CTaHAApTa OCHOBHOTO  OOIIEro
oOpa3oBaHMsi, YTBEPXKJIEHHOIO IMpuKazoM MuHuctepcTBa mpocBemieHuss Poccuiickoi
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepxaeHuH (eaepaabHOro 00pa3oBaTeIbHOrO
CTaHJapTa OCHOBHOro oOmiero o6OpazoBanus (nmanee - DPI'OC OOO), u denepanbHOU
o0pa3oBaTesbHOIl MPOrpaMMOil OCHOBHOTO 00IIero o0pa3oBaHUs, YTBEPXKICHHOW MPUKA30M
MunucrepctBa npocsemenus Poccuiickoit ®eneparuu ot 16.11.2022 Ne 993 (manee — DOII
000).

Ienu u 3axpaun

W3yueHne MareMaTHMKH Ha CTYIIEHH OCHOBHOTO 0OLIero oOpa3oBaHHs HAlpaBlIEHO Ha

JOCTHD)KEHUE CIEeYIOIUX Lesei:

. OBJIaJilcHHEe CHCTeMOl MaTeMaTHYeCKHX 3HAHMH M YMEHHil, HEOOXOAUMBIX IS
INPUMCHCHUA B HpaKTI/I‘-IeCKOf/'I ACATCIIBHOCTH, HU3Y4YCHHUA CMCKHBIX  AOWUCHUILIWH,
IPOIOJKEHUs 00pa30BaHus;

. HHTE/UIEKTYaJlbHOe Ppa3BUTHe, (QOPMUPOBAHUE KAdyeCTB JIMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JUIsl IIOJIHOLIEHHOM JKM3HM B COBPEMEHHOM OOILECTBE, CBONWCTBEHHBIX
MaTeMaTHYECKOM N1eATeNbHOCTH: SICHOCTH M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIIICHUS,
HUHTYUIIMH, JJOTN4YE€CKOI'0 MBINIJIICHUA, 3JIEMCHTOB aHFOPHTMI/I‘ICCKOﬁ KYJIbTYPHI,
IPOCTPAHCTBEHHBIX MPEICTABICHUN, CTIOCOOHOCTH K IIPEOI0JIEHUIO TPYJHOCTEH;

o (¢opMupoBaHue NpeACTaABJIEHUI 00 UIEIX U METOJaX MAaTEMAaTUKH KaK YHUBEPCAIbHOTO
A3bIKa HAYKU ¥ TEXHUKHU, CPEACTBA MOJACITUPOBAHUS SBICHUI U IIPOLIECCOB;
. BOCIIMTAHWE KYJIbTYpPbl JIMYHOCTH, OTHOIIECHUS K MaTeMaTHKe Kak K YacTu

00111e4YeI0BEUECKOM KYIbTYPhI, UTPAIOIEi 0cOOYI0 pOJib B OOIIIECTBEHHOM Pa3BUTUH.

B paboueil mporpamme yBEIWYEHO KOJUYECTBO 4YacoB Mo Teme «DyHKIUS» 3a CYET
pe3epBHBIX yacoB. C yueToMm o0ydeHus B ycnoBusx Kpaiinero CeBepa y4eOHBIN IO COCTaBISET
34 "enenu (momonHUTENbHBIE (eBpalbCckue KaHUKyibl). [lo pesynpTataMm  rocyaapCTBEHHOMN
UTOTOBOM AaTTECTalluW BBHITYCKHUKOB 9-X KJIacCOB BHECEHbI W3MEHEHHS B COJCpKAaHUE U
pacyacoBKY TEM 3a CYET YacOB pe3epBa M IepepactpeesIeHHss YacOB OCHOBHOI'O COJEpKaHUS
PUMEPHOI MTPOrpaMMBI.

VYBenuueHo KOJUYECTBO YacoB B pazjene kypca «Apudmernka Ha 20 9acoB st OTpaOOTKU
BBIUMCITUTENFHBIX HABBIKOB ydamuxcs (B paszgene «PamuoHanbHbIE yuciia» no0aBieHo 34, B
pasnene «/leficTBuTenbHbIe 4Kcna» aoOaBieHoO 34, B pasnene «l3mepeHue u npuOIMKEHHE
OIICHKMW» 100aBIeHO 24, B pazzaeine «Jpodu» qodaBieHo S4).

ITo xypcy «AnreOpb»: B paszzuene «AnreOpanuyeckue BbIpakeHHs» +54, «YpaBHEHUS H
HepaBeHCTBa» +74, «KoopauHatb» +54. YMEHBIIMIOCH KOJMYECTBO YacOB B pa3zjeiax.
«YucnoBas nocienoBaTebHOCTb 14, «Hucnossie GpyHKIum» 14.

3a cueT yMeHbIlIEHUs 4acoB B pazfene «HauanbHble TOHATHS U TeopeMbl reomeTpumn» (114)
no0aBieHbl 4achl B pazjiensl: « TpeyroabHuK» (74), «OKpyKHOCTb U Kpyr» (44).

B kypce «OnemMeHThl KOMOWHAaTOPUKHU, TEOPUU BEPOSITHOCTEH, CTAaTUCTUKU U JIOTUKK»
NPOM30IUIO TIepepaclpeiefieHne 4YacoB MEXIy pasfellaMd B CBS3M C TPAKTHYECKOU
3HAYMMOCTBIO ¥ TIPUMEHEHUEM TEM Ha UTOTOBOM aTTECTAIIHH.



Paznen |l. [lnannpyemble pe3yibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

Bpezyﬂbmame U3YUCHUA MamemMamuKu y4eHUuK 00/1diceH

3HamMv/NoOHUMAmb*

L] CYH_ICCTBO IIOHATUSA MaTEeMaTHU4YCCKOI'O JOKa3aTciIbCTBA, HpI/IBOI[I/ITB HpI/IMepBI
JIOKA3aTeIIbCTB;

° CYIIECTBO MOHATHUS AJITOPUTMA; IPUBOJIUTH IPUMEPHI AJITOPUTMOB;

° KaK UCIOJIb3YIOTCS MaTeMaTHdeckue (OpMyIibl, ypaBHEHUS W HEPABCHCTBA; MPUMEPHI X

IMPUMCEHCHUA IJId PCIICHUA MAaTEMATUUCCKUX U IIPAaKTHYCCKUX 3a/1a4,

L4 KaK MaTCMaTU4YCCKU ONPCACIICHHBIC q)YHKI_[I/II/I MOT'YT OIIMChIBATh PCAJIbHBIC 3aBUCUMOCTH,

MMPUBOAUTE IPUMCPBI TAKOT'O OITMCAHUA;

° Kak HOTpC6HOCTI/I IOPaKTUKHU IIPUBEIM MAaTEMATHYCCKYI0 HayKy K HCO6XOI[I/IMOCTI/I

pacinpCHUA IMMOHATHA YHCJIIa,

. BEPOATHOCTHBIN XapaKTep MHOIMX 3aKOHOMEPHOCTEHW OKPYXAlOIIEro MHpa; IPUMEPHI

CTaTUCTHYCCKHUX SaKOHOMCpHOCTeﬁ X BBIBOJAOB,

° KaKnuM 06p330M r€OMETpHA BO3HHKIIA M3 MPAKTUYCCKHUX 3aaayd 3CEMIICMEpHA, ITPUMCEPHBI

reOMETPUYECKUX OOBEKTOB U YTBEPKACHUH O HUX, BAXKHBIX JUIS IPAKTUKH;

o CMBICII HJAcCaIM3allnuu, HOSBOJ’IHIOH.[GIZ peuars 3aaadun peaanoﬁ HeﬁCTBHTCHBHOCTH

MAaTCMAaTUYCCKHUMH METOAaMU, IIPUMCPBIL OIJ_II/I6OK, BO3HHKAIOIMIUX IIPpU HACATIU3ALIUU.

Apudmetruka

yMeThb

L4 BBITIOJIHATL YCTHO apI/I(i)MCTI/I‘-ICCKI/Ie HGfICTBI/I?IZ CJIOKCHHUC W BBIYUTAHUC [OBY3HAYHBIX
HYUCCI U ACCATUYHBIX I[p06ef/'l C IBYMs 3HAaKaMH, YMHOKXCHHC OJHO3HAYHLIX 4YHCCI,
apI/I(l)MeTI/IquKI/IC orcpanuun € OOBLIKHOBEHHBIMH ,Z[pO65IMI/I C OAHO3HAYHBIM 3HAMCHATCJIICM

1 YUCIINTEIIEM,

. HEepexXOoAUTh OT OJHON (OPMBI 3aIMCH YUCeN K APYrod, MPEeACTaBIATh AECATUUHYIO APOOb
B BUJie OOBIKHOBEHHOM M B MPOCTEHLIMX Cly4asX OOBIKHOBEHHYIO B BHJIE JECATHUHOM,
NPOICHTHl — B BUJE IpoOU U IpoOb — B BHJIE IIPOIICHTOB; 3aIMCHIBATh OOJBIINE U MaJIbIe

YHClIa C UCIIOJIb30BAaHUEM IIEJIBIX CTEIICHEN ACCATKH,

L4 BBITIOJIHATH apI/I(i)MeTI/I‘ICCKI/IG I[Gf/iCTBHH C paguoOHaJIbHBIMU YHCJIaMH, CPAaBHUBATH
panuoOHaJIbHBIC W I[CflCTBI/ITGJ'ILHBIC Yucia, HaXOAWTh B HECIOXHLBIX CilIy4dasixX 3HA4YCHUSA
CTEIIEHEM ¢ OCJIBIMH ITOKa3aTCIIIMHU 1 KOpHGfI; HaxoauThb 3HAUYCHUA YU CIOBBIX BLIan(eHHﬁ;

L4 OKpYTJIATE LCJIBIC YHCIa MW ACCATUYHBIC )IpO6I/I, HaxoauThb HpI/I6J'II/I)K€HI/I$I qucea ¢

HEAOCTAaTKOM U C I/136I)ITKOM, BBITIOJIHATD OLICHKY YHCJIOBBIX BBIpa)KCHI/II\/’I;

L4 MOJIb30BATBCsl OCHOBHBIMU CAWHUIAMHU IJIMHBI, MACCbl, BPCMCHHU, CKOPOCTH, IUJIOINAIH,

o0beMa; BeIpakaTh 0oJiee KpyIHbIe eAMHULBI Yepe3 0oliee MeIKUue U Hao0opoT;

L4 peiatb TCKCTOBBIC 3aJadyd, BKIO4Yad 3adadyd, CBA3aHHBIC C OTHOIUICHHEM W C

MMpOoNnopuruOHaJIbHOCTBIO BEJIMYUH, I[pO6$IMI/I " IPOLCHTaAMU;

HCHOJIB30BATH npnoﬁpeTeﬂﬂme 3HAHUA U YMECHUSA B HpaKTI/[‘{eCKOﬁ ACATC/IBbHOCTH N

NOBCEeIHEBHOM KH3HU JJIA:

L4 pemiCHUs HCECIIOXKHBIX MPAKTUYCCKUX PACUCTHBIX 3a1a4, B TOM YUCIIC C HCIIOJIb30BAHHUEM

npu HCO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPUAJTIOB, KAJILKYJIATOPA, KOMIIBIOTCPA;

o YCTHOI\/’I IMMPUKUIAKA U OCHKHU pPE3YyJIbTaTa BI)I‘-II/ICJ'IGHI/II\/'I; IIPOBEPKU PE3yJibTaTa BEIYUCIICHU A,

C UCITOJIb30BAHUCM PA3JIMYHBIX IPUCMOB;

. MHTEPIPETALMN PE3yJbTaTOB PEHICHUS 3aJad C Y4YETOM OrPaHUYEHMH, CBS3aHHBIX C

pEaIbHBIMU CBOMCTBaAMH paccMaTpruBaACMbIX ITPOLECCCOB U SIBIICHHI.

1 ITomumo YKa3aHHbBIX B JAaHHOM pasaeie 3HaHPII71, B Tpe6OBaHI/ISI K YpPOBHIO MNOATOTOBKH BKJIFOYAKOTCA W 3HAHUA,

HeO6XOZ[I/IMBIe JUT IPUMEHEHUS EPEYUCIICHHBIX HUXKE yMeHHﬁ.



AureOpa

yMeTh

COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS U (DOPMYJBI 10 YCIOBHUSAM 33/ay; OCYLIECTBIIATH B
BBIP@KEHUSAX U (OpMyJax 4YMCIOBbIE IOJCTAHOBKUM M BBIIOJHATH COOTBETCTBYIOIINE
BBIYMCIICHHS], OCYLIECTBIIATh IIOJCTAHOBKY OJHOI'O BBIPAKEHUs B JPYroe€; BBIPAXKATH W3
(bopMyI1 01HY IEPEMEHHYIO Ye€pEe3 OCTAIIbHbIE;

BBIIIOJIHATH OCHOBHBIE JICUCTBUS CO CTEIECHIMU C LEJIBIMU [T0KA3ATEISIMU, C MHOTOWJICHAMH
U ¢ anredpanyecKuMH APOOSMH; BBINOIHATH Pa3IoKEHHE MHOTOWICHOB Ha MHOXKUTEIH;
BBINOJIHATH TOXX/JECTBEHHBIE IIPe0OPa30BaHMs pallMOHAIBHBIX BBIPAXKECHUH;

IPUMEHSTHh CBOMCTBA apr(PMETHUECKUX KBAAPATHBIX KOPHEH IS BEIYUCICHHUS 3HAYCHUN U
peoOpa3oBaHUil YHCIOBBIX BBIPAXKEHUH, COJEPIKAIINX KBAIPATHBIE KOPHU;

pelaTh JIMHEWHbIE, KBaJPAaTHbIC YPABHCHMS M PAallMOHAJIBHBIC YPABHEHMs, CBOIAIIMECA K
HUM, CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUIN U HECIIOKHBIC HEJIMHEHHBIE CHCTEMBI,

pelars JIMHEWHbIC U KBaJPAaTHBIEC HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX CUCTEMBI,
pemarh TEKCTOBBIE 3a/1a4d aIreOpanuyecKuM METOJIOM, WHTEPIPETHPOBATH IMOJyYCHHBIH
pe3yibTart, IPOBOAUTE OTOOP PELICHUH, UCXO U3 (POPMYIUPOBKHU 3a4a4H;

n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM NMPsAMOI;

OIpPEeNeNATh KOOPAUHATBHI TOUKH IIJIOCKOCTH, CTPOUTh TOUYKHU C 3aJAHHBIMA KOOPJAMHATAMHU;
n300paxxaTb MHOXKECTBO PELLIECHUI JIMHEHHOTO HEPABEHCTBA,

pacrio3HaBaTh apU(pMETHYECKHMEe M TeOMETPUYECKHE IPOrpecCur; pemaTh 3ahadu C
npUMeHEeHHEM (OPMYIIbI OOLIEro YieHa U CyMMbl HECKOJIBKUX MEPBBIX YICHOB;

HaXOJUTh 3HauyeHWs (QyHKOUHM, 3amaHHOW (opmyIoi, Tabmuueit, rpaduxkom 1o ee
apryMeHTY; HaXOJHWTh 3HAUCHHE apryMeHTa 10 3HAUYCHUIO (PYHKIMH, 3aJaHHON TpapuKOoM
WJIM TaOIHULIEH;

OTIpeNIeNATh CBOMCTBA (PYHKIIUH O €€ rpaduKy; NPUMEHSITh ITpapruecKue IpeacTaBICHUs
IIPU PELICHNN YPaBHEHUH, CUCTEM, HEPABEHCTB;

OIKCBIBATh CBOMCTBA U3Y4YEHHBIX (DYHKIUM, CTPOUTH UX TpaUKH;

HCIO0JIB30BATH NPHOOpeTeHHbIe 3HAHUSI U YMEHHUSI B IPAKTUYECKOH 1eTeJIbHOCTH H
IOBCEHEBHOM KM3HHU JIAA:

BBIIIOJIHEHUSI pacdyeToB 1o (opmyaaM, Uil COCTaBIE€HUS (QOpPMYJI, BBIPAKAIOIIUX
3aBHCUMOCTH MEXJy pPEalbHbIMM BEJIWYMHAMU; JUIS HAXOXKICHHUS HYXHOH (opMmyssl B
CIIPaBOYHBIX MaTEpHAIIAX;

MOJCIIMPOBAHUS IMPAKTUYECKUX CUTYallM W MCCIENOBAaHUU IIOCTPOCHHBIX MOJCIEU C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

ONMMCAHUSA 3aBUCHUMOCTEH MeXIy (U3MUYECKMMH BEJIMYMHAMH COOTBETCTBYIOIIMMHU
(dbopMynaMu, MpU UCCIIEJOBAaHUH HECTIOKHBIX MPAKTUYECKUX CUTYallH;

UHTEpHpeTalnu rpaguKoB peanbHbIX 3aBUCUMOCTEH MEXy BEIMYMHAMHU.

I'eomerpus

yMeTh

M0JIb30BATHCS TEOMETPUUYECKUM SI3bIKOM JIJISl ONMCAHUS MPEIMETOB OKPYKAIOIIET0 MUPA;
pacro3HaBaTh reoMeTpuueckue (GUrypsl, pa3inyaTh UX B3aHMHOE PAcIOJIOKEHUE;
n300paxarb TeOMeTpUYeCKHue QUrypbl; BBIIOJHATH YEPTEKU IO YCIOBUIO 3a]ady;
OCYIIECTBIISITh IpeoOpazoBaHus GuUryp;

pacrio3HaBaThb Ha YepTeXax, MOAENAX M B OKpyXKaromel oO0CTaHOBKE OCHOBHBIE
POCTPaHCTBEHHBIE TeJa, H300pakaTh UX;

B IIPOCTEHIINX CIydasiXx CTPOUTH CEYEHUSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TET;
IIPOBOAMTDH ONEpAlMU HaJl BEKTOPAMH, BBIYHCIATH JJIMHY U KOOPAMHATHI BEKTOpA, YroJ
MEX1y BEKTOpaMu;

BBIYUCIIATh 3HAUEHHUs] TEOMETPUYECKUX BEIMYMH (IUIMH, YIJIOB, IUIOLIa/ed, 0ObeMOB); B
TOM uucie: s yrioB ot 0 1o 180° onpenensaTs 3HaYECHUS! TPUTOHOMETPUYECKUX (PYHKIINN



M0 33/IaHHBIM 3HAUYEHUSM YTJIOB; HAXOAUTH 3HAYEHUS] TPUTOHOMETPUUECKUX (PYHKUHUN 1O
3HAYEHUIO OJHOM M3 HMX, HaXOJUTb CTOPOHBI, YIJIbI U IJIOIIAAN TPEYTrOJbHUKOB, IIHMHBI
JIOMaHbIX, YT OKPYKHOCTH, IUIOIIAJeli OCHOBHBIX TeoMmeTpuyeckux ¢uryp u Quryp,
COCTaBJICHHBIX U3 HUX;

o pelaTh reOMETpUYecKHe 3aJauu, OMUPAasCh Ha U3yUEHHbIE CBOMCTBA (DUTYp U OTHOLIEHUI
MEXIYy HUMH, TMPUMEHSSI JOINOJIHUTENbHBIE IOCTPOCHUS, alnreOpanyeckuil Hu
TPUTOHOMETPHUCCKHUI anmapat, COOOpakeHUsI CHMMETPUH;

o IPOBOJUTH JIOKAa3aTEIbHbIE PACCYKJEHHUS NPU PELICHWH 3a7ay, MCIOJb3ys WU3BECTHBIE
TEOpeMbl, 00HAPY>KHBasi BO3MOXXHOCTH JUIsl X UCIIOJIb30BaHUS;
. pelaTh IpocTene INIaHUMETPUUYECKUE 3a]Jaul B IPOCTPAHCTBE;

HCII0JIb30BATH HpHOﬁpeTeHHbIe 3HAHUHA U YMCHHUSA B HpaKTH‘leCKOﬁ ACATECJIBbHOCTHN U
NOBCEAHEBHOM KM3HH JJIA:

o OTMCAHMSI PeaIbHBIX CUTYallUi Ha SA3BIKE T€OMETPHH;

o pacyeToB, BKIIOYAIOIIUX MPOCTEHIIINE TPUTOHOMETPHUYECKUE (DOPMYIIBI;

o peLIeHUs TeOMETPUIECKUX 331a4 C HCIOIb30BAaHUEM TPUTOHOMETPHHU

o pelIeHus] MPAaKTHYECKUX 3a1ad, CBSA3aHHBIX C HAXOXICHHEM TI'€OMETPUYECKUX BETHYHH
(Mcnonb3yst pu HEOOXOANMOCTH CIPABOYHUKU M TEXHHYECKUE CPEICTBA);

o NOCTPOCHUN T'EOMETPUYECKUMHU HMHCTPYMEHTaMu (JIMHEHKa, YTOJBbHUK, IUPKYIb,
TPAHCIIOPTHUP).

J1IeMeHTbI JIOTUKH, KOMﬁﬂHaTOPHKI/I, CTATUCTHKHA U TCOPHUH BEpOHTHOCTeﬁ

yMeTh

o IIPOBOAMTDH HECIJIOKHBIE JOKA3aTENIbCTBA, I10JIy4aTh IPOCTEMIINE CIEACTBUS U3 U3BECTHBIX
WIM paHee IIOJIyYCHHBIX YTBEPXKACHHUH, OLIEHHWBATH JIOTMYECKYI0 IPABHIIBHOCTD
pacCyXI€HHM, HCIOJIB30BaTh IPUMEPHl Ul WIUIKOCTPAlMd M KOHTPIPHUMEPBI UL
OIPOBEPIKEHUS YTBEPIKICHUN;

o U3BJICKaTh WH(GOpPMAIMIO, TPEJCTABICHHYI0 B Ta0iWIaX, Ha auarpaMmax, rpadukax;
COCTaBJIATh TaOJIUIIBI, CTPOUTH TUArpaMMbl U TpauKy;

. pemiatb KOMOMHATOpHBIE 3aJauyd MyTE€M CHCTEMaTHUYeCKoro rnepedopa BO3MOXKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM IIPaBUJIa YMHOKECHUS;

o BBIUNCIIATH CPEAHNE 3HAUEHUS PE3YNIbTaTOB U3MEPEHMI;

o HaXOJUTh YacTOTy COOBITUS, HCHONb3ysd COOCTBEHHBbIE HAOMIOJAEHUS M TOTOBBIE
CTaTUCTUYECKUE JJAHHBIC;

. HaXOJUTh BEPOSITHOCTH CIy4allHBIX COOBITUIN B IPOCTEUIINX CIydasX;

HCHOJIB30BaATDH npuoﬁpeTeﬂﬂme 3HAHUA U YMECHUSA B l'lpaKTl/I‘-leCKOi/i JCATCJIBbHOCTH H
MOBCETHEBHOM KU3HHU IJIA:

o BBICTpAauBaHUs apryMEHTALMU MPU J0KA3aTeIbCTBE U B IUAJIOTE;

o pacro3HaBaHUs JIOTUYECKU HEKOPPEKTHBIX PacCyKICHUI;

o 3anucu MaTeMaTHYECKUX YTBEP)KJIEHUH, 10Ka3aTelbCTB;

o aHaJIM3a peajbHBIX YMCIOBBIX JAHHBIX, MPEACTaBICHHBIX B BUIE AHAarpamm, rpaQukos,
Ta0IuUIL;

. peleHns MPaKTUYECKUX 3ajad B MOBCEJHEBHOM M NMpOo(ecCHOHANTBHON NEATENTbHOCTH C
UCIIOJIb30BaHUEM JICHCTBHI C YUCIIaMH, IPOLIEHTOB, JJIUH, IJIoael, 00beMOB, BpEMEHH,
CKOPOCTH;

. pelieHus y4eOHBIX M IMPAaKTHYECKHX 3ajad, TPEOYIOIIHMX CHCTEMAaTHYecKoro mnepedopa
BapHaHTOB;

o CpPaBHEHMsI IIAHCOB HACTYIUIEHMSI CIy4YailHbIX COOBITHH, Ui OLIEHKH BEPOSTHOCTU
CJIy4alfHOTO COOBITHSI B MPAKTHMYECKUX CHUTYallUsX, COMOCTABICHHUS MOJIENU C pealbHOU
CUTYyaIuen;

° INOHHMMAaHHA CTaTUCTUYCCKUX YTBer(HCHHﬁ.



Paznea I11. Conepkanue yuebHOro nmpeamera

MaremaTtnueckoe 0OOpa3oBaHHME B OCHOBHOM INKOJE CKJIAIBIBACTCA U3 CIEAYIOIIUX
COZIEPKATEIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUS OJIOKOB): apugmemuka, anzeopa;
2eomempus; I1eMeHnbl KOMOUHAMOPUKU, MeOPUU 8EPOAMHOCHMEll, CAMUCMUKU U JI02UKU .
B cBoeli COBOKYITHOCTH OHHU OTPa)katOT OOTaThIi ONMBIT OOyYeHHSI MAaTEeMaTHKE B HAlllel cTpaHe,
YUUTHIBAIOT COBPEMEHHBIC TECHJICHIIMM OTEYECTBEHHOW M 3apyOeKHOH HIKOJBI M TO3BOJISIOT
peann3oBaTh MMOCTaBICHHBIE MEPE/I MIKOJIBHBIM 00pa30BaHUEM IeTH Ha HH(POPMAIIHOHHO €MKOM
U TIPaKTHYECKM 3HAYMMOM Marepuajie. DTH COAepKaTelbHbIe KOMIIOHEHTHI, Pa3BHBAsACh HA
IPOTSDKEHUH BCEX JIET 00y4YeHHs, €CTECTBEHHBIM 00pa30M MEPeIuIeTaloTCsl U B3aUMOACHCTBYIOT
B Y4€OHBIX Kypcax.

Apugmemura mnpu3BaHa CIOCOOCTBOBATh NPUOOPETEHHIO NPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX ISl TOBCEAHEBHOM M3HHM. OHa CIIy)KUT 0a30il A BCEro AajbHEHINIEro
U3YyYeHHs] MAaTEeMaTUKH, CIIOCOOCTBYET JIOTHYECKOMY DAa3BUTHIO U (HOPMHUPOBAHHMIO YMEHHUS
HI0JIb30BAThCS AJITOPUTMAMH.

Anzebdpa nanenena Ha HOpMUPOBAHHE MATEMATUYECKOTO amapara Juis peleHus 3a1a4 13
MaTeMaTUKH, CMEKHBIX MPEIMETOB, OKPYKAIOIIEH PeallbHOCTH. SI3BIK anreOpbl MoJUYepKHUBacT
3HaYCHWE MATEMAaTHKH KaK s3bIKa Ui MOCTPOCHHMS MAaTeMaTHUECKUX MOJelNei, MPOIecCcoB U
SIBJICHUH peanbHOro Mupa. ONHOW M3 OCHOBHBIX 33/1a4 M3YUEHHS anreOpbl SBISCTCS Pa3BHTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JJISI OCBOGHHS Kypca
UHQOpPMATUKU; OBJAJCHUE HaBBIKAMH JEIyKTUBHBIX paccyxaeHuil. [IpeoOpaszoBanue
CHUMBOJHMYECKUX (OPM BHOCUT CBOHM crneun(uYeckuid BKJIAJ B Pa3BUTHE BOOOPAXKECHHS,
CIIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpYecTBY. [lpyroil BakHOW 3agaucii M3ydeHUs anreOpsl
SBIISICTCSA TIOJyYCHHE IIKOJbHUKAMH KOHKPETHBIX 3HAHMM O (YHKIUAX Kak BaKHEHIIEH
MaTeMaTU4eCcKOW MOJENH JJIsl OIMCaHWsA M UCCICJOBaHHS Pa3HOOOPa3sHBIX IPOLECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, OSKCIIOHCHIIMAIBHBIX, TEPHUOAMYECKHUX H  Jp.), IS

dbopMupoBaHus y oOOydaroUuXxcs MPEICTABICHUA O pOJM MaTEMAaTUKU B Pa3BUTUHU
UHUBUJIN3AMU U KYJIbTYPBI.
TI'eomempua — OIUH W3 BAXHEUIINX KOMIIOHEHTOB MaTEeMaTHYeCKOro OOpa3oBaHMI,

HeoOxoaumasi JJil TNPUOOPETEHHsS KOHKPETHBIX 3HAHMW O IPOCTPAHCTBE U IPAKTUUYECKU
3HAYUMBIX YMEHHMH, (OPMHPOBAHHUS S3bIKa OMMCAHUS OOBEKTOB OKPYXKAIOLIEr0 MUpA, A
Pa3BUTHSI MPOCTPAHCTBEHHOIO BOOOPAXEHMUSI M HMHTYMIIMHM, MAaTeMaTUYECKOW KYJIbTYphl, JUIS
ACTETUYECKOr0 BOCHUTAHUS OOyuarommxcs. M3ydeHne reoMeTpud BHOCUT  BKJIAJ B pa3BUTHE
JIOTUYECKOTI0 MBIIUIEHUS, B OPMHUpOBaHHUE MOHATHUS 10Ka3aTEIbCTBA.

dnemenmol 102UKU, KOMOUHAMOPUKU, CHMAMUCHMUKU U Meopuu 6eposmHocmeit
CTaHOBSTCA 0053aTelbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHUs, YCHUJIMBAIOUIMM €ro
NPUKIAJHOE W TPAKTUYECKOE 3Ha4YeHHe. OTOT Marepuan HeoOXOAMM, MpEexXIe BCEro, s
¢dbopMupoBaHus (PYHKIHMOHAIBHOM I'PaMOTHOCTM — YMEHHMH BOCHPHHHMMATh W aHAJIU3HPOBATh
UH(pOPMaLNIO, MPEJCTABICHHYIO B Pa3MUYHBIX (popMax, MOHUMATh BEPOSITHOCTHBIM XapakTep
MHOTUX peabHbIX 3aBUCHMOCTEH, NPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pPaCUETHI.
N3yueHne OCHOB KOMOMHATOPHKH ITO3BOJUT OOYYArOIIMMCS OCYIIECTBIATh PACCMOTPEHUE
ciy4aeB, mepeOop W MOJCYET 4YKcia BapUaHTOB, B TOM YHWCJIE B MPOCTEHIIMX HPUKIATHBIX
3aayax.

[Ipy M3ydyeHUM CTATUCTHKU W TEOPUU BEPOSATHOCTEH 00OramarTcs MpeACTaBICHUS O
COBPEMEHHOM KapTHMHE MHpa U METOJaX €ro MccienoBaHMs, (GopMupyercs MOHMMaHUE POJIU
CTaTHCTUKHM KaK MCTOYHHMKA COLMAIbHO 3HAYUMOW HMH(OpMalMM U 3aKJIa/JbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJIEHHUS.

Takum oOpa3oMm, B XOJle OCBOEHHUS COJEpP)KAaHMS Kypca oOyyarouiyecs MOJIy4aroT
BO3MO>KHOCTb!

- pa3BUTh NPEJCTABICHHUS O 4YHUCJIE U POJIM BBIUMCICHUH B YEIOBEUYECKOW IPAKTHKE;
chopMHpOBAThH NMPAKTHUECKUE HABBIKM BBITIOJIHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIUMCJIEHUH, Pa3BUTh BIUUCIUTEIbHYIO KYIbTYPY;

- OBJAJeTh CHUMBOJHMYECKHUM S3BIKOM anreOpbl, BbIpadOTaTh (OpMalIbHO-ONEpATUBHbIE
anreOpanyeckue yMEHHsT U Hay4YMTbCS MNPUMEHATh HUX K PELICHUI0 MaTeMaTH4YeCKUX U
HEMAaTEMAaTUYECKUX 3a/1ay;

- M3y4YuTh CBOWCTBAa W TpaduKU dJIEMEHTAPHBIX (YHKIMHA, HAy4YUThCS MCHOIb30BATh



GyHKIMOHATBHO-TpAQUUECKHE TPEICTABICHUS IS ONWCAaHWS M aHalW3a pealbHBIX
3aBHCHUMOCTEI;

- pa3BUTH MPOCTPAHCTBEHHBIC MPEICTABIICHUS U N300pa3UTEIbHbIE YMEHHUS, OCBOUTH OCHOBHBIC
(bakThl ¥ METOIbI TUTAHUMETPHH, TTO3HAKOMHUTHCS C TIPOCTEHIIMMU MPOCTPAHCTBEHHBIMU TEIAMHU
7 UX CBOMCTBaMH;

- TNOJIyYUTb MPEACTABICHUS O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAIBHOM MHpPE U O
pPa3IMYHBIX CHoco0ax WX H3ydeHus, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIHX
BEPOSITHOCTHBIN XapaKTep;

- pa3BHUTh JIOTUYECKOE MBIIUICHUE M PEUYb — YMEHHH JIOTUYECKH OOOCHOBBIBATH CYKIICHHSI,
MPOBOAUTH  HECJIOXKHBIE CUCTEMATU3allMM, MPUBOJUTH NPUMEPbl U KOHTPHPUMEPHI,
HCITOJIB30BaTh PA3JIMYHBIC S3BIKM MAaTEMATHKH (CIIOBECHBIN, CHMBOJIUYECKUM, TpadUUECKUiA) st
WJUTIOCTPALIMU, UHTEPIIPETALNH, APTYMEHTALIMU U JOKa3aTEIbCTBA;

- copMupoBaTh TpenCTaBICHUS 00 H3ydyaeMbIX TMOHATHAX W METOJaX KaK BaKHEHIIMX
CpPEACTBAX MATEMATUYECKOIO MOJICTIMPOBAHUS PEATIBHBIX MPOLIECCOB U SIBJICHUM.

Apudmeruka
(250 /2704)

Harypanbuble umcna (54) J[lecsathuHas cucteMa CUUCICHUs. PuUMcKas Hymeparus.
Apudmerndeckue AeMCTBHS HaJ HaTypaldbHbIMU unciaamu. CTemeHb ¢ HaTypalbHBIM
MOKa3aTeIIeM.

Jenumocts HatypaibHbIX uncel. [Ipu3naku genmumoctu Ha 2, 3, 5, 9, 10. [IpocTteie n
COCTaBHBIC uncia. PaznojkeHne HaTypaJlbHOTO YKCiia Ha MPOCThie MHOKUTEIU. Hanbonpimmit
o0IuMiA IeUTENIb U HAaUMEHbIIIee 0011Iee KpaTHoe. JleleHrne ¢ OCTaTKoOM.

Hpoou (102) O6bikHOBeHHAss apobb. OCHOBHOE CBO#CTBO Japodu. CpaBHEHHE IpOOEi.
Apudmerndeckne NeMCcTBUS ¢ OOBIKHOBEHHBIMH Jpo0siMu. HaxoieHue YacTh OT LEeJoro u
L[EJIOTO 0 €ro YacTH.

Hecsatuunas npo6b. CpaBHEHHME NECATUYHBIX JpoOeil. Apudmernueckue AEUCTBUS C
JIeCATHUHBIMHU po0simu. [IpencraBieHue necsTHUHON IpoOM B BHJIE OOBIKHOBEHHOH IpoOH U
OOBIKHOBEHHOU B BUJIE IECATUYHOM.

PammonanbHbie yncaa (654) Llenbie yncna: MonoXuUTEIbHbIC, OTPHULIATEIbHBIC M HYIIb.
Mopyns (abcomoTHas BenmnuuHa) yucia. CpaBHEHUE pallMOHAIBHBIX yucel. ApupMeTHIECKre
JENCTBUS C pallMOHAIbHBIMU YHciaaMu. CTENEHb ¢ LENIBIM IT0Ka3aTeIEM.

UucnoBble BBIPaKEHUS, MOPAJOK ACUCTBUM B HHUX, HCIOJIb30BaHHUE CKOOOK. 3aKOHBI
apu(dMeTHUeCKUX JeHCTBUI: TepeMeCcTUTEIbHbIIN, COUeTaTEeNIbHBIN, pacpeaeTUTEeIbHBIN.

JNeiicTBUuTeIbHBbIE Yncaa (174) KBaapaTHbeiii kopeHb u3 uncia. KopeHb TpeTbeit CTerneH .
Tlonamue o xopne N-ou cmenenu u3 yucaa*. HaxoxnaeHne MpUOIMIKEHHOTO 3HAYEHHST KOPHS €
MOMOIIBIO KaJbKYJIATOPA. 3allUCh KOPHEN € TOMOIIBIO CTENIEHU C IPOOHBIM [TOKA3aTEIIEM.

[TonsiTHe 06 MppanMoHaIbHOM Yucie. Uppayuonanronocms yucaa. JlecsiTuaHbie
NpUOIMKEHUS UPPALIMOHATIBHBIX YHCEIL.

JlelicTBUTENbHBIE YNCIIAa KaK OECKOHEUHBIE AecATHUHbIEe ApoOu. CpaBHEHHE
JIEUCTBUTEIILHBIX YNCE, apupmemuyeckue 0elucmeus Hao HUMU.

Oransl pa3BUTHA IPEICTABICHUN O YUCIIE.

TekcToBble 3agaun (24) Pemenre TeKCTOBBIX 3a71a4 apU(PMETHIECKUM CITOCOOOM.

N3mepennsi, npuéamkenusi, ouenku (304) EnuHuIBl M3MEpeHUs MIMHBL, TUIONIA]H,
o0beMa, Macchl, BPEMEHH, CKOPOCTH. Pa3Mmepbl OOBEKTOB OKpY)KaloIlero Hac wmupa (OT
AJIEMEHTApHBIX YacTHIl 0 BceneHnHol), IIUTENbHOCTD TPOLIECCOB B OKPYIKAIOIIEM HAC MUPE.

[IpencraBieHne 3aBUCUMOCTH MEXy BETUYMHAMU B BUJE POPMYII.

ITpouenTsl. HaxoxneHne nponeHTa OT BETNYUHbI, BETUYUHBI 110 €€ TPOLIEHTY.

OTHouIeHne, BBIpaXKEHNE OTHOLIEHUS B IponeHTax. [Iponopnus. [IponopruonansHas u
00paTHO MPONOPLHOHATIbHAS 3aBUCUMOCTH.

Oxkpyrnenne uwmcen. llpukuaka W OIEHKAa pe3yabTaTOB BBIUMCICHUN. Brinenenue
MHOJKUTEJS — CTETIEHU JECSITH B 3allMCH YHUCIIA.




Auredpa
(270/2714)

Adredopandeckue BbIpaxkenuss (794) bykBeHHble BbIpaXCHHS (BBIPAXCHHS C
nepeMeHHbIMH). YucinoBoe 3HaueHHEe OYKBEHHOTO BBIpaXKeHHA. JlOMyCTUMBIE 3HAYCHUS
NEPEMEHHBIX, BXOJIIMX B ajreOpanmueckue BbIpakeHUs. [lojcTaHOBKA BBIpAXEHHUH BMECTO
nepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaK€HUH. TOXKIECTBO, J10KA3aTENbCTBO TOXKJIECTB.
[IpeoOpazoBanus BEIpaXKEHUMN.

CBoiicTBa CTEHEHEH ¢ IIeIBIM IIOoKazareileM. MuorowieHbl. Cl0KCHHE, BBIUMTAHHC,
YMHO>KEHHE MHOTIOWIEHOB. POpMyIbl COKPAILIEHHOIO YMHOKEHHUS: KBaApaT CyMMbl M KBaApat
pasHoOCTH, KYO cymmbl U KyO pasnocmu. PopMyina pa3HOCTH KBaJIpaToB, gopmyna cymmol Kyoo8
u pasHocmu Ky6oe. Pa3znoxkeHue MHOroujgeHa Ha MHOXUTeIH. KBaapaTHBIA TpexdulieH.
Buvioenenue nonnoeo xeaopama 6 keadpamnom mpexunene. Teopema Buera. PaszmoxeHue
KBaJPaTHOI'O TPEXWICHA HAa JIMHEWHBIE MHOXXHUTEIU. MHOroO4jeHbl ¢ OJHOM IIEPEMEHHOM.
Crenenp MHOrouaeHa. Kopenb MHOTrousI€Ha.

Anrebpanueckas npo0b. Cokpainenue napodei. JIeicTBus ¢ anreOpandecKuMu Ipo0sMH.
PanmonaneHbie BeIpaykeHUs M X IpeoOpazoBanusi. CBOICTBa KBaAPATHBIX KOPHEH U UX

IMPUMCHCHHEC B BBIYUCJIICHUAX.

VYpaBuenusi u HepaBeHcTBa (101u) VpaBHenue c oaHo#t mnepemenHoi. KopeHb
ypaBHeHud. JluHeitHoe ypaBHeHue. KBampatHoe ypaBHeHue: (opMmyna KOpHEH KBaIpaTHOTO
YpaBHEHHUS, pEUICHHE palMOHAIbHBIX ypaBHeHUU. [Ipumepbl pelmieHus ypaBHEHHUI BBICIIMX
CTEerNeHel; METObl 3aMEHBI IEPEMEHHOM, PA3JI0KEHUS Ha MHOXKHUTEIIH.

VYpaBHeHHE C JByMS IE€PEMEHHBIMM; PELICHHE YPABHEHHS C JBYMS IEPEMECHHBIMHU.
Cucrema ypaBHEHMI; pelieHue cuctembl. CUCTeEMa ABYX JMHEHHBIX ypaBHEHUN C JBYMs
INEPEMEHHbIMM; PpEIIeHUuEe MOJCTAHOBKOM M aJreOpandeckuM CIOXKEHHEM. YpPaBHEHHE C
HECKOJIbKUMH TNepeMeHHbIMU. [IpuMepsl penieHus: HenuHEHHbIX cucteM. [Ipumepsl perieHus
YPaBHEHHUH B LIENbIX YUCIIAX.

HepasenctBo ¢ onHoi nepeMeHHOU. PemeHne HepaBeHCTBa. JIMHEHHBIE HEPABEHCTBA C
OJTHOW TIepeMeHHOW M MX cucTteMbl. KBajpaTHble HepaBeHCTBa. [Ipumepwvl peuienus OpoobHO-
JIUHEUHBIX HEPABEHCME.

YucnoBele HEpAaBEHCTBA U MX CBOWCTBA. /[oKa3amenbcmeo 4uciosvlx u anceopaudeckux
HepaeeHcms.

[Tepexox oT cioBecHOM (OPMYIUPOBKM COOTHOUIEHWH MEXIy BEIMYMHAMHU K
anreOpanveckoil. Pemenne TeKCTOBBIX 3a/1a4u alnredpandeckuM crocooom.

Yucnosbie MOCJICI0BATEIBLHOCTH (154) ITonstue IIOCJIE0BATEIBHOCTH.
Apudmernueckast 1 reomeTpuueckas nporpeccuu. @opmMyiibl 001Iero ywieHa apupMeTHIecKon u
TreOMETPUYECKOM Mporpeccuif, CyMMbl MEPBBIX HECKOJbKHX YJIEHOB apU(pMETHYECKOH WU
reoMeTpuIecKoil mporpeccuid. Cii0KHbBIE TPOIIEHTHI.

Yucaosble pynkuuu (644) [Moustue Gynkuuu. O6aacts onpeneneHust QyHKIHH.
CnocoOs1 3ananus pyakuuu. ['padux pyHkumuu, Bopactanue U yobiBaHue (PyHKLINH,
HauOoJIbIlIee M HaUMEHblIlee 3HaYeHUs1 GYHKINHU, HYJIU QYHKLIUH, TPOMEXKYTKH
3HaKOIOCTOsHCTBA. UTeHne rpadukoB QpyHKINH.

OyHKIUHY, ONMCHIBAIOIINE NPAMYIO M OOpaTHYIO MPOMOPIMOHAIBHYIO 3aBHCHUMOCTH, MX
rpadpuxu. JlunediHas ¢yHKuusA, ee TpaduK, TEOMETPUUYECKHH CMBICT KO3(PPUIMEHTOB.
['unep6ona. KBagparuunas ¢pyHkuus, ee rpapuk, napadona. KoopanHaTsl BepIInHbI mapadobl,
ocbk cuMMmeTpun. Cmenennvie YHKYuU ¢ HAMypanbHbiM noxazamenem, ux epaguxu. I'paduxu
(GyHKUIUH: KOpEeHb KBaJpaTHbIM, KOpeHb KyOudeckuif, Monynb. Mcmonb3oBanue rpadukos
GyHKIMHI 115 peteHys] ypaBHEHUM U CUCTEM.

[Tpumeps! rpaduuecKkux 3aBHUCUMOCTEH, OTpa)kaloIIMX peajibHble MPOLECCHl: KojeOaHue,
NOKa3aTeJbHbII POCT; Yuc1I06ble PYHKYUU, ONUCHIBATOWUE MU NPOYECCHL.

[TapanmnensHbIi IEpeHOC TPaUKOB BIOJb OCel KOOPAMHAT U CUMMEMPUsL OMHOCUMETbHO
ocell.



Koopmuuarer (174) M3oOpakeHue 9mcea TOYKAMH  KOOPAMHATHOW  MPSIMOMA.
I'eomeTpuyeckuii CMBICI MOAYJIA 4Yuciaa. YHCIOBBIE IIPOMEKYTKH: HUHTEPBAJ, OTPE30K, JIyY.
Dopmyna paccmosaHus MeAHcoy mouKamu KOOPOUHAMHOU NPSAMOII.

JlexapToBbl KOOpAMHATBl Ha IUIOCKOCTH; KOOPAMHATHI TOukH. KoopamHaTel cepenuHbl
oTpe3ka. Dopmysa pacCTOSHUS MEXIY JBYMS TOYKAMH IUIOCKOCTH. YpaBHEHHUE MPIMOi,
yrI10BOM K03 (puLmeHT npsmMoii, yCloBHe MapaljeNbHOCTH MPSIMbIX. Y paBHEHHE OKPY>KHOCTH C
LICHTPOM B HauaJle KOOPJIAUHAT U 6 110001 3a0aHHOU MOYKe.

['paduueckast HMHTEpHIpeTanusi ypaBHEHHH C JABYMs TIEPEMEHHBIMH U HUX CHCTEM,
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM

I'eomeTrpus
(220/222 u)

HauvanbHble NOHATHSA U TeopeMbl reoMeTpuu (414)
BO3HUKHOBEHNE T'€OMETPUHN U3 IPAKTHKHU.
['eomerpuueckue GUrypsl u Tena. PAaBeHCTBO B TEOMETPHH.
Touka, npsAMas U IIOCKOCTb.

[ToHsiTHE O FEOMETPUUECKOM MECTE TOUEK.

Paccrosnue. Otpe3ok, iay4d. JIomaHas.

VYron. Ilpsmoit yron. Octpele U Tymnble yribl. BepTUKanbHble UM CMEXHbBIE YIJIbL.
buccekrpuca yria u ee cBOMCTBa.

[TapannenpHble U nepecekaromuecs npsmbie. lleprneHauKyaspHOCTh IPSAMbIX. TeopeMbl 0
NapaJUIEIbHOCTH U NEPIEHANKYIIPHOCTH NpsMbIX. CBOMCTBO CEPEIMHHOIO NEPIEHIUKYIIApa K
oTpe3Ky. [leprnieHuKyisap 1 HaKJIOHHAs K IPSMOM.

MHOroyroibHUKHU.

OKpy’>KHOCTb U KpYT.

Harnsinaele npezicTaBieHHs O MPOCTPAHCTBEHHBIX Tenax: KyOe, NapajuieNenumnese,
npusMe, Mupamue, mape, chepe, konyce, nunuHape. Ilpumepsr cedennii. [Ipumeps! pa3BepTok.

Tpeyroasnuk (564) I[IpsMoyrosbHbIe, OCTPOYTOJIbHBIC, U TYIOYTOJbHBIE TPEYTOJbHUKH.
Bricota, wmenmana, OwuccekTpuca, CpeAHssI JHMHUS TpEYroJbHUKAa. PaBHOOenpeHHBIE W
PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA M MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJbHHKA.

[IpusHaku paBeHcTBa TpeyrodbHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma  yrios
TpPEYrojbHUKa. BHEIIHME yribsl TPEeyrolbHHKA. 3aBUCUMOCTb MEXAY BEIMYMHAMH CTOPOH H
YIJI0B TPEYrOJbHUKA.

Teopema daneca. [Tonobue TpeyronbHuKoB; Ko3hdunuent nogodus. Ilpuznaku nogolus

TPEYTrOJIbHUKOB.
Teopema Iludaropa. [IpusHaku paBeHCTBa MPSMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT€HC OCTPOro yrja MpsSMOYTOJbHOrO TpeyrosibHHkKa M yrioB or 0° mo 180°;
IpPUBEICHNE K OCTpOoMy yriy. PemeHue npsAMOYroiabHbBIX TpEYrojJpHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMysbl, CBA3BIBAIOIINE CUHYC, KOCHHYC, TaHI€HC,
KOTaHT€HC OJHOTIO M TOro e yria. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB; IPUMEPHI UX
MPUMEHEHHUS JUI BBIYUCIICHUS 3JIEMEHTOB TPEYTOJIbHHKA.

3aMeuaTeNIbHbIE TOUKU TPEYTOJbHUKA: TOUYKH IIEPECEUEHHUS CEPEINHHBIX
NePIEHANKYISIPOB, OUCCEeKTpuUC, Meauan. Okpyachocms Jiiiepa.

Yerpipexyroabuuk (1 3u) [Tapamienorpamm, ero cBoiicTBa v MpU3HAKH.
[TpstmoyronbHUK, KBaApaT, poMO, MX CBOIMCTBA U MpU3HaKU. Tpanenus, cpeaHsst TUHUSL
Tparenuu; paBHOOEpEeHHAas Tparenus.

MHuoroyrojsHuKkHu (94) Beinykibsie MHOrOyroiasHUKU. CymMMa yIJiOB BBITYKJIOTO
MHOTIOYTroJbHUKA. BrincaHHble U ONMCaHHBIE MHOTOYTOJIbHUKU. [IpaBUiIbHBIE MHOTOYTOJIbHUKHU.

Oxpy:xHocThb H KpYT (2 1u) Lentp, paauyc, nuametp. [yra, xopaa. CekTop, CErMeHT.
[lenTpanbpHBINA, BIMCAHHBIN Yrojl; BEJIMUMHA BIMCAHHOIO yriia. B3aumMHoe pacnonoxenue
MIPSIMOM M OKPYKHOCTH, 08X okpyicHocmet. KacatenbHas U CeKyIas K OKpyKHOCTH,
PaBEHCTBO KacaTeIbHBIX, IPOBEIEHHBIX U3 OJHOM TOUKHU. Mempuueckue coomHoueHus 6
OKPYICHOCIMU. CEOUCMEA CEKYWUX, KACAMENbHBIX, XOPO.

OKpy’>KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, ONIMCAHHAs! OKOJIO



TpEeyroJibHUKA. BriricaHHbIE M ONIUCAaHHBIE YETBIPEXYTOIBHUKH. Bnucannvie u onucannvie
OKPYIUCHOCIMU NPABUTILHO20 MHO20)20IbHUKA.

H3mepenune reoMeTpuueckux BesnuuH (264) J[nuna orpeska. [[mnHa 10MaHOM,
MEepUMETP MHOTOYTOJIbHHKA.

Pacctostnue oT Touku 10 mpsiMoi. PaccTosiHue Mexay napasuieibHbIMU NpAMbIMU. J[JTnHA
OKpPYXHOCTH, YUCIIO TT; AJIMHA Ayru. Bennunna yria. I'pagycHas mepa yria, COOTBETCTBUE
MEXy BEJIMYMHOM YyIJia U JJIMHOM TYTH OKPYKHOCTH.

[TonsiTre o momaay miockux ¢uryp. PaBHococTaBlieHHbIE U PABHOBETUKHE (GUTYPBI.

[Tnomanp npsmoyronbHuka. [Inomanp napaiienorpamma, TpeyrojabHUKA U Tpaleuu
(ocHoBHBIE opMyIibl). POPMYIIBI, BEIpAXKAIOIIKE IJIOMAAb TPEYTOJIbHUKA: Yepe3 ABE CTOPOHBI U

yroJl MeXAY HUMH, Yyepe3 nepumemp u paouyc 6nucauHou okpyscnocmu, gopmyna I epoua.
Inowaos yemvipexyzonvruka.

[Inomans Kkpyra v momaas CeKTopa.

CBs13b MeX 1y IUTOIIAAIMU OJO0OHBIX (QUTYD.

O0bem Tena. @opmynsl 00beMa MPSIMOYTOJILHOTO Mapalieienumnea, Kyoa, mapa,
HUWIMH]IpA U KOHYCA.

BekTtopb (20u9)

Bekrop. lnuna (Mmoayns) Bektopa. Koopaunatel BekTopa. PaBeHCTBO BEKTOPOB.
Onepauuy HajJ BEKTOpaAMH: YMHOKEHUE Ha YUCIIO, CIIOKEHUE, pA310J4CeHUe, CKAIIIPHOE
MpOU3BeIeHUE. YTOI MEX]y BEKTOpaMH.

I'eomeTpuueckue npeodpazoBanus (54)

Tpumepol osudicenutl puzyp. Cummempus chueyp. Ocesas cummempus u napaielbHbulll
nepenoc. Ilosopom u yenmpanvnas cummempusi. Ilonamue o comomemuu. Ilooobue gueyp.

IMocTpoeHusl ¢ MOMOINBIO IIUPKYJISA U JUHeHKH (44)

Ocnogubie 3a0a4u Ha nocmpoenue: 0elienue ompe3Ka Nonoaam, NOCMpoeHuUe
Mpey2oIbHUKA N0 MpPeM CIOPOHAM, NOCMPOeHUe NePNeHOUKYIAPA K NPAMOU, NOCMPOeHUe
buccexmpucyl, Oenenue ompeska Ha N pagHblX Yacmell.

IIpasunvrvie MHO202PAHHUKU.

3JIeMeHTbI JIOTUKH, KOMﬁHHﬂTOpHKI/I, CTATUCTHKH H TCOPHUH BepOﬂTHOCTeﬁ
(45 /474)

Joka3atenbcTBo(44) OnpeneneHus, J0Ka3aTeabCTBA, aKCHOMBI U TEOPEMBI; CIICACTBUSI.
Heobxooumvie u oocmamounvie ycnosus. Kontpnpumep. Jloka3arenbcTBO OT HPOTHBHOTO.
[Tpsimast u 0OpaTHast TEOPEMBI.

Ionamue 06 axcuomamuke U aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamoiii
nocmynam J6Kauoa u e2o UCmopus.

MuoxecTtBa u komOuHaTtopuka (124) Muoowcecmso. Onemenm mHOMCEcmaa,
noomtoxcecmso. ObveduneHue u nepeceverue MHoxcecms. /fuazpammul Jilnepa.

[Tpumeps! perreHrss KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, IPABUIIO YMHOXKEHUS.

CraTtucrtuyeckue ganuble (284) IlpencraBneHue JaHHBIX B BUAE TaONHUI, AHATPAMM,

rpaduxoB. Cpegaue pe3yIbTaToB U3MepeHui. [IoHSITHE 0 CTATUCTHYECKOM BBIBOJIC HA OCHOBE
BBIOOPKH.

[TonsiTvie ¥ IpUMEPHI CITYYaHBIX COOBITHIA.

BepositHocth (34u) YacToTa COOBITHS, BEpPOATHOCTh. PaBHOBO3MOXKHBIE COOBITUS H
MOJICUET UX BEpPOATHOCTHU. [IpencraBiienne 0 TeOMETPUIECKON BEPOSITHOCTH.

Pe3eps (90/63 u)

Pazngen IV. TemaTnueckoe njiaHupoBaHue



m.n | Ha3panue [Tpumep Pabouast mporpamMma HTOT [Tpumeyanue
pasznena/ TeMbl Has 5 6 7 8 9 o
nporpam
Ma
1 Apudmernka 250 11 |11 |6 24 |2 2710 | +20
9 9
Harypanbubie 28 |20 |6 0 0 54
qrcia
Hpobu 58 |44 |0 0 0 102
PanumonansHbie 16 (41 |0 8 0 65
qrcia
JlericTBUTEIbHBIC 2 0 0 15 |0 17
qrcia
TekcroBble 3a1a4n 0 0 0 0 2 2
N3mepenus, 15 |14 |0 1 0 30
npUOIMKEHNS,
OLICHKHU
2 Adaredpa 270 13 (25 |89 |70 |79 |271 |+1
AnreOpaundeckue 5 14 |45 |15 |0 79
BBIPKCHUS
VYpaBueHus u 5 6 24 132 | 34 | 101
HEPaBEHCTBA
UwucnoBsie 0 0 0 0 15 |15
MOCJICIOBATEIBHOC
TH
YucnoBsie 0 0 16 |23 |25 |64
GbyHKIIUU
Koopaunatst 3 5 4 0 5 17
3 T'eomeTpus 220 22 |9 50 |68 |68 |222 SyacoB o
TEME
«Koopaunar
bI» U3
ajare0dpsbl
HauanbHbie 15 |7 16 |0 3 41 +2
MOHSATHUS U
TEOPEMBI
TCOMETPHH
Tpeyronbauk 1 0 23 |22 |9 56
YeTbIpexyroapHUK 1 0 0 12 |0 13
MHOTOyTroJIbHHK 1 0 0 0 8 9
OKpy>XHOCTD U 0 2 0 17 |2 21
Kpyr
N3mepenue 7 0 1 11 |7 26
TE€OMETPUUYECKUX
duryp
BexTopsl 0 0 0 0 20 |20
I'eomerpuueckue 0 0 0 1 4 5
npeoOpa3oBaHus
[TocTpoenwue ¢ 0 0 4 0 0 4
MTOMOIIIBIO
UPKYIIS U
JINHENKHU




DJ1eMEeHThbI 45 13 |8 10 | 4 12 | 47 +2

KOMOHWHATOPHKH,

TeOpHuH

BEPOATHOCTEH,

CTATHCTHKH H

JIOTHKH

Jloka3aTenbCTBO 0 0 4 0 0 |4

MHuoxecTBa 1 7 0 2 0 3 12

KOMOWHATOPHKA

Cratuctudeckue 6 8 4 4 6 28

JTaHHBIC

BeposiTHOCTD 0 0 0 0 3 3

Pe3eps 90 3 9 18 |8 25 |63

W3 Hux Ha 4 4 14 | 22

TCOMETPHIO

Hroro 875 17 (17 |17 |17 |17 | 875-
0 0 0 0 0 1054




