PABOYASA ITPOI'PAMMA
10 MaTeMaTHKe OCHOBHOM IIKOJIbI

IHosicHUTEJLHAA 3aIHCKA

IlporpaMma mo MaTeMaTHKe [d oOydaromaxcid 5—9 KiraccoB paspaloTaHa
Ha ocHoBe ©I'OC OOO. B mporpamMmmMe mo MaTeMaTHKE YYTE€HBl HICH H IOJIOKEHHA

Konnenmnun pa3BHTHA MaTeMaTHIeCKOTo oOpa3oBaHHA B PoccHiickoil @emepalim.
OOydeHHe MaTeMaTHKe Ja€T BO3MOKHOCTH Pa3BHBaTh y 00yIalINHXCA TOUHYIO,

palHOHATBHYI H HH(QOPMAaTHBHYK pedb, YMeHHe OTOHpaTh HaHOoOIee MOAXOMANIHE
A3BIKOBBIC, CHMBOIIHUECKHEe, rpadHUecKHe cpelcTBa A BBIPAKEHHA CY/KISHHH H
HaI'LAIHOT0 HX IIPeJCTaBICHHA.

[TpHOPHTETHRIMH IeTAMH 00yIeHHA MaTeMaTHKe B 5—9 KiIaccax ABIAIOTCA:

¢opMHpOBaHHE NEHTPATBHBIX MaTeMaTHUYSCKHX IIOHATHH (IHCIIO, BeIHYHHA,
reoMeTpHUeckas (urypa, mepeMeHHasd, BepPOATHOCTh, (YHKIHA), 00ecmeTHBaIOITHX
IPeeMCTBEHHOCTh H IEPCIEKTHBHOCTh MaTeMaTHIECKOro 00pa30oBaHHA 00 yIalOIMHXCA;

noaBedeHHe OOYJaIOMHXCA Ha MAOCTYIHOM [UIA HHX YPOBHE K OCO3HAHHIO
B3aHMOCBA3H MaTeMaTHKH H OKPY/KAIIIero MHpa, IOHHMaHHE MaTeMaTHKH KakK JacTH
o0mei KyIbTYpHl 9€10BEUECTBa;

pa3sBHTHE HHTE/UIEKTYalbHBIX H TBOPUECKHX CHOCOOHOCTeH o0ydaromuxca.,
N03HABaTENbHOH AaKTHBHOCTH, HCCIEI0BAaTEeIbCKHX YMEHHH, KDHTHYHOCTH MBIMITIEHHA,
HHTepeca K H3YUSeHHI0 MaTeMaTHKH;:

¢opMHpOoBaHHE (YHKIIHOHAIBHOH MaTeMaTHYeCKOH TPAMOTHOCTH: YMEHHA
pacmo3HaBaTh NMPOABIEHHA MaTeMaTHIECKHX IHOHATHH, 00BeKTOB H 3aKOHOMEPHOCTEH
B pealbHBIX KH3HEHHBIX CHTYAallHAX H NPH H3yYeHHH APYTHX yUIeOHBIX MpEeIMETOB,
NMPOABICHHA 3aBHCHMOCTEH H 3aKOHOMEpPHOCTEH, ¢opMyTHpoBaTh HX Ha A3BIKE
MaTeMaTHKH H CoO3JaBaTh MaTeMaTHUSCKHE MOJEIH, IPHMEHATh OCBOSHHBIH
MaTeMaTHYeCKHH ammapaT [d0d pemeHHA NPaKTHKO-OPHEHTHPOBAHHBIX 3ajad,
HHTEPIPETHPOBAaTh H OLICHHBATh IOIyUYeHHBIE Pe3yIbTaTHL.

OCHOBHBI€ THHHH COJep:KaHHA IporpaMMEI 10 MaTeMaTHKe B 5—9 Ki1accax: «UHcaa
H BBIUHCIeHHA», «Anrebpay («AnrebpaHdeckHe BbIpaKeHHA», «YpaBHEeHHA H
HepapeHCTBay). «DyHKIHEY, «[ eoMeTpHA» («I eoMeTpHIeCKHE (QHTYPEI H HX CBOMCTBaAY,
«I3MepeHHe TeOMETPHYECKHX BEIHYHH»), «BepoATHOCTP H CTaTHCTHKa». J[aHHEIE
THHHH pPa3BHBAIOTCA IapalIeldbHO, KakJad B COOTBETCTBHH ¢ COOCTBEHHOH JIOTHKOM,
OJHAKO He He3aBHCHMO OJHa OT APYTOil, a B TECHOM KOHTAaKTe H B3aHMOCHCTBHH.

Conmep:kaHHe IpPOTrpaMMBI IO MaTeMaTHKe, pacupeeléHHoe o rojaM o0ydeHHs,
CTPYKTYPHPOBAHO TakHM o0pa3oM, 9TOOBI KO BCEM OCHOBHBIM, NPHHITHITHATHHBIM
BompocaM  oOydaromHecd  oOpamamHack  HEOJHOKpaTHO, 4TOOBl  OBJIaAcHHE
MaTeMaTHIYeCKHMH TOHATHAMH H HAaBBIKAMH OCYIIECTBIATOCH IMOCIE0BATEIbHO H
IOCTYIaTeabHO, C COOMIOJEHHEM IMPHHIHIIA IPEeeMCTBEHHOCTH, a HOBBIE 3HaHHA
BKIKYATHCE B OOMYI CHCTEMY MaTeMaTHUeCKHX IIpeIcTaBIeHHH o00yJaromHxcs,
pacmHpAA H yrIyoaad e€, o0pa3yd IpodHble MHOKECTBEHHEIE CBA3H.



B cootBerctBHH ¢ @I'OC OO0 maremMaTHKa ABIAeTCA 0043aTEIbHBIM y4eOHBIM
IIPEAMETOM Ha YPOBHE OCHOBHOrO oOmero odpasoBaHHi. B 5-9 kmaccax mareMaTHKa
TPaJHIIHOHHO H3y4JaeTcA B paMKax CIIEIYIOMHNX yIeOHBIX KYpPCOB: B 5—6 KiIaccax — Kypca
«MaTemarHkay», B 7-9 KiIaccax — KypcoB «Anredpay (BKIH04asA 371eMeHThl CTATHCTHKH H
TEOPHH BepoATHOCTeH) H «l eomerpua». IIporpamMmoil mo MaTeMaTHKe BBOJHTCA
CaMOCTOATENbHBIH Y4eOHBIH Kypc «BepoATHOCTE H CTATHCTHKAY.

OOImee YHCIO YacoB, PEKOMEHIOBAHHBIX M4 H3yUEeHHA MaTeMaTHKH (0a30BBIiH
VPOBEHB) Ha YPOBHE OCHOBHOrO ofmero oOpa3zoBaHHA, — 952 waca: B 5 Kmacce —
170 gacoB (5 gacoB B HeZem0), B 6 Ki1acce — 170 wacoB (5 4acoB B HEIEMO), B 7 KJIacce —
204 gaca (6 JacoB B HeJemo), B 8 Ki1acce — 204 gaca (6 9acoB B HeNem0), B 9 Kmacce —
204 qaca (6 9acoB B HEJIEO).

I[Inanupyemble pe3yJbTaTbl OCBOEHHS IPOrPAMMBbI 10 MATEeMaTHKe
HAa YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus

JIMYHOCTHBIE PE3VJIBTATBI

JIAYHOCTHbIe  pe3yJabTAThl  OCBOEHHA  MpPOrpaMMbl [0  MaTeMaTHKe
XapaKTEPH3YIOTCA:

1) maTpEOTHYECKOE BOCHHATAHHE:

NMpOABICHHEM HHTEpeca K NMPOIUIOMY H HAcCTOAIIEMY POCCHHCKOH MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHEM K JOCTH/KEHHAM POCCHHCKHX MaTeMaTHKOB H POCCHHCKOH
MaTeMaTHYeCKOH MIKONBI, K HCIOIBb30BAHHIO 3THX JOCTHKEHHH B IPYIHX HayKax H
IPHKITAJHBIX cepax:

2) rpa:kIaHECKoOe H IYX0BHO-HPABCTBeHHOE BOCHHATAHHE:

TOTOBHOCTBIO K BEIMIOTHEHHIO 0043aHHOCTEH IpakIaHHHA H PeaTH3allHH €ro IPaB.
ImpeicTaBIeHHEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIITHOHHPOBAHHA Pa3IHYHBIX
CTPYKTYP. ABIEHHI, Mporeayp IrpakaaHcKoro obmecTsa (HampHMep., BEIOOPEL OIIPOCEHI).
TOTOBHOCTBK) K OOCYXKIEHHIO STHUECKHX TIpPOOIeM, CBA3AHHBIX C IMPAKTHISCKHM
IpHMEHEHHeM JOCTH:KEHHH HAayKH, OCO3HAHHEM BaXKHOCTH MOPAIbHO-3THYECKHX
IPHHITAIIOB B AeATEIBHOCTH VIEHOTO:

3) TpyA0OBOE BOCIHTAHHE:

VCTAHOBKOH Ha AaKTHBHOE YyYacTHE B peMIeHHH TMpaKTHYSCKHX 3aat
MaTeMaTHYeCKOH  HampaBIeHHOCTH, OCO3HAHHEM  BaKHOCTH  MaTeMaTHYECKOTO
ofpa3oBaHHA Ha MPOTHKEHHH BCeH JKH3HH IIA ycoemHoH mnpodeccHoHaTbHOM
NEATETBHOCTH H Pa3BHTHEM HeOOXOIHMBIX YMEHHH, OCO3HAaHHBIM BBIOOpOM H
MOCTPOSHHEM HHIHBHAYATbHOH TpaeKTOPHH o0pa30BaHHA H KH3HEHHBIX IUIAHOB
¢ YI€TOM THIHBIX HHTEPECOB H 00MecTBEHHEIX NOTpedHOCTE !

-1) ICTETHICCKOE BOCIIHTAHHE:

CIOCOOHOCTRIO K IMOITHOHATTEHOMY H ICTCTHYCCKOMY BOCIIPHATHIO
MaTCMATHYCCKHX Gﬁ'bEKTOE., 3agad. pEH]EHHI:I., pﬂCC}’}KI[EHHI:I., YMCHHHY BHICTH
MaTECMAaTHYCCKHC 3aKOHOMEPDHOCTH B HCKYCCTEBC,



5) meHHOCTH HAYIHOI0 NO3HAHHA:

OpHE:HTHL‘[HEﬁ B NEATCIPHOCTH Ha COBPEMCHHYIO CHCTEMY HayIHBIX HpEI[CTElBJIEHHﬁ
00 OCHOBHBIX JAKOHOMCPHOCTAX Pa3BHTHA YCIOBCKA. IIPHPOARLI H oOmecTBa.
[IOHHMAaHHEM MaTéMaTHYECKOH HayKH Kak Cd;)ii‘])bl YEIOBEYECKOH NEATEIbHOCTH. 3TAIIOB
e€ pa3sBHTHA H 3HAYHMOCTH I pPAa3BHTHA IIHBHIH3AIIHH, OBIaJeHHEM A3BIKOM
MaTeéMaTHKH H MaTéMaTHYECKOH I{}’I[:T}’pﬂﬁ Kak CpccTBOM TIIO3HAHHA MHpaA.

OBIIaOdCcHHEM HPGCTeI:I]]IHMH HaBBIKAMH HCCJIEI0BATEIbCKOH JISATEIBHOCTH;

6) pu3EvYecKoe BOCOHTAHHe, (OPMHpPOBAHHEe KYJbTYPbl  3J0POBbA H
IMOMHOHATBLHOIO O1ATOMOTYIHA:

TOTOBHOCTHIO MPHMEHATh MaTeMaTHYeCKHE 3HAHHA B HHTEpecaX CBOEr0 3JI0POBBA.,
BeeHHA 310pOBOTO obpa3a KH3HH (30pOBOE MHTaHHEe. cOATaHCHPOBAHHBIH pPeXKHM
3aHATHH H OTIBIXA, peryIApHad (H3HTECKAA aKTHBHOCTE), C()OPMHPOBAHHOCTHIO HABBIKA
pedIeKcHH, NpH3HAHHEM CBOEro IpaBa Ha OMHOKY H TAKOro Xe IpaBa IPyroro
qeloBeKa;

7) 3KoIOrAYecKoe BOCHATAHHE:

OpHeHTalHeH Ha NPHMEHEHHEe MaTeMaTHYeCKHX 3HAHHH JUId pemieHHA 3ajad
B 001aCTH COXPaHHOCTH OKpYKarolleH cpelbl, INIAHHPOBAaHHA MIOCTYIKOB H OIEHKH HX
BO3MOJKHBIX IIOCHEACTBHH M1 OKpY/KalooMeH cpeapl, OCO3HAHHEM INI0OAIBHOIO
XapaKTepa KOJIOTHUYECKHX Npo0IeM H MyTeH HX pelleHH;

8) aganTamEsa K H3MeHAKWIIAMCS YCI0BASAM CONHAIbHOR H OPHEPOIHOIH cpeabl:

TOTOBHOCTBIO K JeHCTBHAM B VCIOBHAX HEONpeaenEHHOCTH. MOBHIMEHHI0 YPOBHA
CBOEH KOMIIETEHTHOCTH Uepe3 MpPaKTHUYECKVI0 IeATeTbHOCTh, B TOM YHCIE YMEHHe
VUHTBCA Y APYTHX TH0AeH, mpHoGpeTaTh B COBMECTHOH AeATEeIhHOCTH HOBBIE 3HAHHA,
HABBIKH H KOMIIETEHIIHH H3 OIBITAa IPYTHX,

HeoOX0IHMOCThI0 B ()OPMHPOBAaHHH HOBBIX 3HaHHH, B TOM 4HCcIE GopMYyIHpPOBATh
HJIeH. MOHATHA, THHOTe3kl 00 00bekTaxX H ABIECHHAX., B TOM YHCIIEe paHee HE H3BECTHHIX,
0cO3HaBaTh AehHIHTH COOCTBEHHBIX 3HAHHH H KOMIIETEHTHOCTEH. IIaHHPOBATh CBOE
Pa3BHTHE:

CHoCOOHOCTBIO OCO3HABATh CTPECCOBYH0 CHTYALIHI). BOCIIPHHHMATh CTPECCOBYIO
CHTYAITHIO KaK BBI30B, TpeOyOmIHi KOHTPMep, KOPPEeKTHPOBATh MPHHHMAaeMbIe PelIeHHs
H AeficTBHA, GOpMYIHPOBATh H ONEHHBAaTh PHCKH H MOCIEICTBHA, (POPMHPOBATh OMBIT.

METAIIPEIMETHDBIE PE3Y. IbTATbBI

B pe3synwTare ocBOSHHA MPOTPaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO 00MIero
ofpa3zoBanua y obydaromeroca OyayT copMHpOBaHBI MeTalpeJMETHbIE Pe3yIbTaThl.
XapaKTepH3yIolHecd OBIaJleHHeM YHHBepCalbHBIMH MO3HaBaTeIbHBIMH JIeHCTBHAMH,
YHHBEpPCATBEHEIMH KOMMYHHKAaTHBHEIMH  JeHCTBHAMH H  YHHBEpCAIbHBEIMH
PeryIATHBHBIMH JcHCTBHAMH.

IlozHABaTeILHBbIE YHHBEPCAIbHBIE YIeOHbIE TeliCTBHSA
ba3oBble JIOrHUeCKHe deld CTBHA:

BEIABIATE H XapaKTEPH30BaTh CVYIIECTBEHHBIE I[IPH3HAKH MaTeMaTHYECKHX
00BEKTOB, MOHATHH. OTHONICHHH MeXIy NMOHATHAMH, (GOpMYIHpPOBaThH ONpeIcICHHA
MOHATHH, VCTaHABIHBATh CYIMIECTBEHHBIH MPH3HAK KIaCCH(HKAIIHH, OCHOBAHHA
1A 0600IMeHHs H cpaBHEHHA, KPHTEPHH IIPOBOJHMOrO aHATH3a;

BOCIIPHHHMATE, (DOPMYIHPOBATE H NPeoGpa30BEIBATE CYXKISHHA: YTBEPAHTEIBHEIE



H OTpPHIIaTeIbHBIC, ¢IHHHYHEIC, YacTHEIE H 00IIHE, VCIOBHBIE;

BBIABIATE MAaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMOCBA3H H IIPOTHBOPEUHA
B (akrax, JAaHHBIX, HAOMIOJEHHAX H VYIBePKIEHHAX. IMpeaIarath KpHTEPHH
JUTA BRIABIEHHA 3aKOHOMEPHOCTEH H MPOTHBOPETHII;

JeNaTh BEIBOJBI C HCIIOIb30BaHHEM 3aKOHOB JIOTHKH, T€JTYKTHBHEIX H HHIYKTHBHBIX
YMO3aKTHUYeHHH, YMO3aKII0YeHHH 10 AaHATOTHH;

pa30HpaTs JOKa3aTellbCTBa MaTeMaTHUYECKHX  VIBEpKIeHHH (mpAMEBIe H
OT TMPOTHBHOTO), TIPOBOAHTE  CAMOCTOATEOBHO  HECIOXKHEIE JIOKa3aTeIbCTBA
MaTeMaTHYeCKHX (aKTOB. BEICTPAaHBAaTh apryMEHTAIlHI. MPHBOIHTE MPHMEPH H
KOHTPIIPHMEPEL, 000CHOBBIBATh COOCTBEHHBIE PACCYXICHHA;

BEIOHpATh crmoco0 pemeHHs yae0HOH 3aJa4dH (CpaBHHBATH HECKOIBKO BAPHAHTOB
peleHHA. BRIOHpaTh HaHOONIee MOAXOIAMIHE ¢ YIETOM CaMOCTOATEIBHO BBIIEIEHHBIX
KPHTEPHEB).

Ba3oBble Hccle0BATe IbCKHE JeHCTBHN:

HCIIOJIB30BaTh BOIPOCHL KakK HCCIENOBATEIbCKHH HHCTPYMEHT IIO3HAHHA,
(GopMyIHPOBATE BONMPOCHE], DHKCHPYIONIHE MIPOTHBOPEUHE, MPoOGIeMy, CaMOCTOATENBHO
yCTAaHAB/IHBAaTh HCKOMOE H JaHHOe. (OPMHpPOBATh THIIOTE3Y. apryYMEHTHPOBaTh CBOIO
MO3HIHI, MHEHHE:

IPOBOJHTE IO CAMOCTOATEIbHO COCTABISHHOMY INIaHY HECIOKHBIH 3KCIIEpPHMEHT,
HeOOIBIIOE HCCIEOBAaHHE 10 YCTAHOBICHHIO 0COOEHHOCTEH MaTeMaTHUECKOr0 00BEKTA,
3aBHCHMOCTEH 00BbEeKTOB MeKIY CODOH:;

CaMOCTOATENbHO (opMyIHpoBaTh o0000mEHHA H BBIBOABI II0 pe3yiIbTaTaM
NpoBeIEHHOr0 HAOIIOAEHHA, HCCIEN0BAaHHA, OLIEHHBATH JOCTOBEPHOCTh IOIYUEHHBIX
PE3YIBTATOB, BEIBOAOB H 0000 EHHH;

OpPOTHO3HPOBATh BO3MOKHOE pa3BHTHE IIpoIecca, a TakKe BBIIBHTAaTh
MPeanoI0KEHHA O €70 Pa3BHTHH B HOBBIX YCIOBHAX.

Pabdora ¢ aHp OpManHEH:

BEIABIATE  HEJOCTATOUHOCTP H  H30BITOYHOCTE HH(GOPMAIlHH. JaHHEIX.
He0OXOTHMBIX 711 PENICHHA 3a1a9H;

BEIOHpaTh,  aHAIH3HPOBATh, CHCTEMATH3HPOBaTb H  HHTEPIPETHPOBATH
HH(QOpPMAaIHIO Pa3THIHEIX BHIOB H ()OPM IIPEICTABICHHA;

BEIOHpaTh (GOopMY IIpeACTaBICHHA HHOOPMAIHH H HIIIFOCTPHPOBATh pelIacMEbIe
3aJlaud CXEeMaMH, JHarpaMMaMH. HHOH rpadHKo#H H HX KOMOHHAIHAMH,

OIIEHHBaTh HAJ&KHOCThH HHGOPMAITHH M0 KPHTEPHAM, NPEII0KEHHBIM YIHTEIeM
HITH C(HOPMYTHPOBAHHEIM CAMOCTOATEIBHO.

KoMMyHHKATHBHBI€ YHHBEPCAJIbHbIE YUeOHbIe IeiicCTBHSA:

BOCIIDHHHMATE H (bﬂp}[}'ﬂHpDBﬂTb CYAICHHA B COOTBCTCTBHH C YCIIOBHAMH H
neriMH Oﬁﬂ]EHHﬂ, ACHO, TOYHO, I'paMOTHO BbIpaXaTk CBOH) TOUKY 3PCHHA B YCTHBRIX
H MTHCBEMCHHBIX TCKCTAX, JaBaTh MOACHCHHA II0 XOOY PCINCHHA 3adJaTH, KOMMCHTHPOBATE



MOTYYEHHBIH pe3yIbTar;

B Xole OOCYKIEHHA 3aJaBaTh BOIMPOCH MO CYIMECTBY OOCYKTaeMoH TeMBEL,
mpoOJIeMBl, peraeMoil 3aJadH, BHICKA3BIBATh HIEH, Halle/leHHbIC Ha IOHCK PEIICHHA,
COMOCTABIATE CBOH CYKIEHHA ¢ CYXKISHHAMH [JPYTHX YYaCTHHKOB [HANIOTa,
o0HapyXHBaTh pa3IHTYHE H CXOJCTBO MO3HIIHI, B KOppeKTHOH (opme GopMymHpOBaTH
pa3HOIJIacHA, CBOH BO3PaKEeHHA,

MPEICTABIATh PEe3yIbTaThl pPEMeHHA 3adadH, 3KCIEpPHMEHTa, HCCIeJ0BaHHA,
IPOEKTa, CAMOCTOATENBHO BEIOHpaTh (opMaT BBICTYILIEHHA C VIETOM 3aj1ad
Ipe3eHTallHH H oco0eHHOCTelH ayIHTOPHH:

IIOHHMAaTh H HCIIOJH30BaTh MPEHMYIIECTBAa KOMaHAHOH H HHAHBHIYAIbHOH pabOTHI
IPH pelleHHH Yae0HbIX MaTeMaTHIeCKHX 3a71a4;

IPHHHEMATh Ielh COBMECTHOH [eATEeJBHOCTH, IUIAHHPOBaTh OpPraHH3aIlHIO
COBMECTHOH paloThI, paclpeaenaTh BHAL paboT. JOroBapHBaThCA, 00CYKIATh MIPOIIECe
H pe3yabTaT paboTEL, 0000MaTh MHEHHA HECKOIBKHX JTHOIEH;

YJacTBOBaTh B TIPYNMoOBHEIX dopmax pabotel (oOcyxaeHHA, o0MEeH MHEHHAMH,
MO3TOBEI€ MITYPMEL H JPYTHE), BEIIOIHATE CBOK TacTh paboThl H KOOPAHHHPOBATH CBOH
NEHCTBHA ¢ IPYTHMH WICHAMH KOMaH/bI, OIICHHBATh Ka9eCTBO CBOETO BKJIajda B OOMIHH
IPOAVKT MO KPHTEPHAM, C(HOPMYITHPOBAaHHEIM YIaCTHHKAMH B3aHMOJSHCTBHA.

PeryisiTHBHBIE YHHBEPCAIbHbBIE YUeOHbIE TelicTBHSA
CaMoopraHA3amas:

CaMOCTOATEIbHO COCTABIATh ILIAH. AlTOPHTM pPEIIeHHA 3aJavH (HIH €ro 4acTh),
BBIOHpATh CIOCO0 pemeHHA ¢ YIETOM HMEIOMHXCA PECypcoB H COOCTBEHHBIX
BO3MOKHOCTeH, apryMeHTHpPOBaTh H KOPPEKTHPOBATh BapHAHTHI PEIMIEHHH C YUETOM
HOBOH HH(pOpPMAaITHH.

CaMOKOHTP0JIb:

BIaJeTh cCIocoDaMH CaMOIPOBEPKH, CAMOKOHTPOIA Ipolecca H pe3yibTaTa
pellleHHd MaTeMaTHUECKOH 3a/lauH;

IpeaBHAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HHKHYTH INPH pENIeHHH 3aJaqH,
BHOCHTh KOPPEKTHBBEI B ASATEIHHOCTh Ha OCHOBE HOBBIX 0OCTOATEIBLCTB, HaHIeHHBIX
OIMHOOK, BBIABIEHHBIX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBHE pe3ylbTaTa [AeATEIbHOCTH I[IOCTABIEHHOH IenH H
YCIOBHAM, OOBACHATh IPHYHHBEl JOCTHXKEHH:A HIH HEJOCTHXKEHHA IEIH, HaXOIHTh
OmHOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

INPEIMETHBIE PE3YJIBTATBI

IIpeamerHble pe3yJbTaThl OCBOSHHA IPOrpaMMBl [0 MaTeMaTHKE IpelcTaBIEHBI
1o rojaM 00ydeHHA B CIEYIONIHX pas3jenax MporpaMMel B paMKaxX OT/IEIbHBIX yIeOHBIX
KYpPCOB: B 5—6 KlIaccax — Kypca «MaremMaTHKa». B 7-9 KilaccaXx — KypcoB «Anredpay.
«"eomeTpHa», «BEepOATHOCTE H CTATHCTHKAY.



Pa6Gouasi nporpamma y4eGHOro Kypca
«MaremaTuka» B 5-6 ki1accax

INOACHHTEJ/IBHAS 3AITHCKA

IIpHOPHTETHBIMH LETAMH 00YIeHHA MaTeMaTHKe B 5—6 K1accax ABIAIOTCA:

NPONOKEHHE (OPMHPOBAHHA OCHOBHBIX MAaTeMaTHYECKHX IOHATHH (4HCIO,
BeTHTHHA, TeOMeTpHUeckad (urypa), oOecleuHBAalONIHX IMPEEMCTBEHHOCTh H
MepPCIEeKTHBHOCTh MaTeMaTHIECKOT0 00pa3oBaHHA 00 yIaroIMHXCA;

Pa3sBHTHE HHTE/UIEKTYalbHBIX H TBOPYECKHX cloco0HOCTeH oO0ydJarommxcs,
[03HABATENbHOH AKTHBHOCTH. HCCIENOBATENbCKHX YMEHHH, HHTepeca K H3YUSHHIO
MaTeMaTHKH;

NoABecHHe 00yYalOmMHXCA HA JOCTYIIHOM [UId HHX YPOBHE K OCO3HAHHIO
B3aHMOCBA3H MAaTEMATHKH H OKPYXKAKOMEro MHpPA;

(¢opMHpOoBaHHe (YHKITHOHAIBHOH MaTeMaTHYeCKOH TIpPaMOTHOCTH: YMEHHA
pacmo3HaBaTe MaTeMaTHUYeCcKHe OOBEKTEl B pealbHBIX JKH3HEHHBIX CHTYaITHAX,
NPHMEHATH OCBOCHHBIE YMEHHA [ PEMICHHA IPaKTHKO-OPHEHTHPOBAHHBIX 3aad,
HHTEPIPETHPOBATE IONYYEHHBIE PE3YAbTAaThl H OLEHHBAaTh HX HAa COOTBETCTBHE
[NPaKTHYECKOH CHTYaLlHH.

OcHoBHBIE ITHHHH COJEp/KaHHA Kypca MaTeMaTHKH B 5—0 Kilaccax —
apaMeTHYecKad H TeoMeTpHYecKad, KOTOpPhle pa3BHBATCA NapalIelbHO, Kaxkgasd
B COOTBETCTBHH C COOCTBEHHOH JIOTHKOH. OJHAKO, HE HE3aBHCHMO OJIHA OT JIPYTOH,
a4 B TECHOM KOHTAKT€ H B3aHMOJEHCTBHH. TaKkiKe B Kypce MaTeMaTHKH IIPOHCXOIHT
3HAKOMCTBO C 3IeMeHTaMH alre0psl H OIHCATENBHOH CTATHCTHKH.

I3ydyeHHe apH(MeTHUECKOr0 MaTepHala HaYHHAeTCA CO CHCTEMaTH3allHH H
Pa3BHTHA 3HAHHH O HATYPANbHBIX YHCIAX, IOTYYEHHEIX HA YPOBHE HAYAIBHOI0 00IIET0
obpa3zoBaHuA. [IpH 3TOM COBEpPIICHCTBOBAHHE BBIYHCIHTEIBHOH TEXHHKH H
(opMHpOBaHHE HOBBIX TEOPETHUYECKHX 3HAHHI codYeTaeTci C  PasBHTHEM
BEIUHCIIHTEIBHOH KYIBTYPEI, B YacTHOCTH ¢ oOOyYeHHeM I[POCTEHITHM IpHEMaM
NPHKHJIKH H OILEHKH pe3ylIbTaTOB BEIYHCICHHH. lI3ydeHHe HaTypalbHBIX YHCET
poJoILKAaeTcA B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBEIMH IIOHATHAMH TEOPHH JEITHMOCTH.

Hagaso u3ydeHHA 00OBIKHOBEHHBIX H JeCATHYHEIX Jpo0eil 0OTHECeHO K 5 KiIaccy. ITo
[IEPBLI 3Tall B OCBOEHHH Apo0eH, KOraa IIPOHCXOIHT 3HAKOMCTBO C OCHOBHBIMH HIEAMH,
NOHATHAMH TeMBI. [IpH 3TOM paccMOTpeHHEe 0OBIKHOBEHHBIX JApoOel B MOTHOM 00BbEME
NpeAMecTBYET H3YUEHHIO JECATHUHBIX JPOOeH, 94TO Ienecoo0pasHO C TOYKH 3PEHHA
JOTHKH H3I0KEHHA YHCIOBOH JHHHH, KOIJa [OpaBHIAa MAeHCTBHH C OeCATHYHBIMH
Ipo0AMH MOXKHO 00OCHOBATh YK€ H3BECTHBIMH alTOPHTMAMH BEITIONHEHHA AeHCTBHII
¢ OOBIKHOBEHHBIMH Jpo0AMH. 3HAKOMCTBO C eCATHUYHBIMH JpoOAMH pacCHIHPHT
BO3MOXHOCTH 1A TOHHMaHHA OOVYAIONIHMHCA TPHKIAJHOTO TPHMEHEHHA HOBOH
3allHCH TNPH H3YYE€HHH JPYTHX NPEJIMETOB H IIPH NPAKTHYECKOM HCIOIb30BaHHH.
K 6 xmaccy oOTHecéH BTOpoil 3Tan B H3YUeHHH [JpolOel., rIe MNpPOHCXOIHT
COBEpPIIEHCTBOBAHHE HABEIKOB CPaBHEHHA H Ipeodpa3oBaHHA ApodeH, OCBOSHHE HOBBIX
BEIYHCIIHTEIBHBIX AITOPHTMOB, OTTaYHBAHHE TEXHHKH BBIYHCICHHH, B TOM YHCIE



3HAYeHHH BBIPaKEHHH, coJepikallHX H OOBIKHOBEHHBIE, H JECATHYHBIE IpOOH.
YCTaHOBJICHHE CBA3CH MEKIY HHMH, pacCCMOTpPEHHE NPHEMOB pelIeHHA 3aJad Ha ApoOH.
B mHavane 6 k1acca MPOHCXO/HT 3HAKOMCTBO C MIOHATHEM IIPOIIEHTA.

Oco0eHHOCTHIO H3YIeHHA MOTOKHTEBHBIX H OTPHIIATEIBHEIX THCE ABIACTCA TO, UTO
OHH TaKK€ MOIYT pacCMaTpHBaTbCA B HECKOIBKO 3TamoB. B 6 Kilacce B Hadale H3yIeHHA
TeMbl «IloToKHTeNIbHbIE H OTPHLATEIbHBIE YHCIA» BRIAEIAETCA moareMa «llemsle dHCIay,
B paMKaxX KOTOpOH 3HAKOMCTBO C OTPHLATEIBHBIMH YHCIAMH H JIcHCTBHAMH
¢ IIOJIOKHTEIEHEIMH H OTPHIIATEILHEIMH YHCIAMH IIPOHCXOIHT HAa OCHOBE COAEPKATEILHOIO
IOJX0/a. JTO MO3BOJIAET Ha JOCTYIIHOM YPOBHE I03HAKOMHTE 00YyJalOIIHXCA IIPAKTHIECKH
CO BCEMH OCHOBHBIMH IIOHATHAMH TeMBl, B TOM HHCIe H ¢ IIpaBHJIAMH 3HAaKOB
IIPH BEIIIOJTHEHHH apH(MeTHIeCKHX AeHcTBHI. [3yieHHe pallHOHAIBHBIX THCET Ha 3TOM He
3aKOHYHTCA, a Oy/IeT IpoI0KeHo B Kypce aredphl 7 Ki1acca.

IIpp oOy4eHHH pemeHHK TEKCTOBEIX 3aJad B 5—0 KilaccaX HCIOIB3VIOTCA
apHdMeTHIECKHE MPHEMBI pemieHHA. [IpH oTpaboTke BEITHCIHTETHHBIX HABHIKOB B 5—0
KJIaccaX pacCMaTpHBAKTCA TEKCTOBEIE 3a1a9H CIISAYIOMIHX BHIOB: 3a1a4H Ha JIBHAKCHHE,
Ha 9acTH, Ha IOKYIIKH, Ha padoTy H IPOH3BOAHTEIFHOCTD, Ha IPOIIEHTHL, Ha OTHOMEHHA
H nponopnHH. OOydaroniHecs 3HAKOMATCA C NpPHEMaMH pelieHHA 3aJad nepedopom
BO3MOJKHBIX BapHAHTOB, yuaTca paGoTaTth ¢ HH(opmamnueii, mpeacrapIeHHOH B Gopme
TaOIHI] HIIH JHATPaAMM.

B mporpamme yuebGHoro kypca «MareMaTHKa» IpeIycMOTpPeHO (hopMHpOBaHHE
MpoIeNeBTHISCKHX alre0paHdecKkHX MpejcTaBleHHH. bykBa Kak CHMBOI HEKOTOPOTO
YHCIa B 3aBHCHMOCTH OT MaTeMaTHYeCKOr0 KOHTEKCTa BBOJTHTICA IIOCTEIIEHHO.
BykBeHHaA CHMBOJHKA IMHPOKO HCIOMB3YeTCA MPEXKIE BCEro T4 3amHCH OOMHX
YTBep&ISHHH H MpeI0kKeHHH, (JOPMYIL, B 9aCTHOCTH JJIA BRIMHCIEHHA TeOMEeTPHIECKHX
BEIHYHH. B KAYECTBE «3aMECTHTEILI» YHCIIA.

B nporpamme yueOHoro kypca «MaTemMaTHKa» IIpeJCTaBlIeHa HarlA HaA
reoMeTpHA, HalpaBlI€HHad Ha pa3BHTHE 00pa3HOr0 MBINUICHHA, IIPOCTPAHCTBEHHOIO
BooOpakeHHA, H300pa3HTEIbHBIX YMEHHH. JTO BaKHBIH 3Tall B H3yIeHHH T€OMETpPHH,
KOTOPBIH  OCYINIECTBIAECTCA Ha  HarJHO-IIPAKTHYECKOM  YPOBHE, ONHpaeTcd
Ha HarmaaHo-o0pa3sHOe MBIMUIeHHe oOyJaromuxcAa. boiasmas polb OTBOIHTCA
MpaKTHIECKOH JeATeIbHOCTH, OMBITY. SKCIIEPHMEHTY. MoAeIHpoBaHAK. O0yJaroniHecs
3HAKOMATCA ¢ TEOMETPHUYSCKHMH (PHI'ypaMH Ha IITOCKOCTH H B IMPOCTPAHCTBE, ¢ HX
MpOCTEHIMTAMHE KOH(HTypallHAMH, YydaTcA H3o0pakaTh HX Ha HEJIHHOBAHHOH H
KIeTdaToil Gymare, pacCMaTpHBAKT HX MpocTeiimue cBoiicTBa. B mpomecce H3ydeHHA
HariiJHOH TeOMEeTPHH 3HaHHA, MOJIydeHHBble 00yJarOMHMHCA HAa YPOBHE HAadalbHOTO
obmero o6pa3oBaHHA, CHCTEMATH3HPYIOTCA H PACITHPAOTCA.

CoriacHo yueOHOMY IITaHY B 5—0 KIaccax H3ydaeTcAa HHTETPHPOBAHHBIH NpeaMET
«MaTteMaTHKa», KOTOpPBIH BKTOYaeT apHPMeTHUYeCKHH MaTepHal H HarlIagHYIo
TEOMETPHIO, a TAaKKe MPONeAeBTHUSCKHE CBEISHHA H3 alnreOphl, 37IeMEHTHl JOTHKH H
Havaja ONMHCATeIbHOH CTaTHCTHKH.

OOmee IHCIO YacOB, PeKOMEHA0BAHHBIX I1A H3YIeHHA MaTeMaTHKH, — 340 JacoB:
B 5 Ki1acce — 170 gacoB (5 yacoB B Heemro). B 6 Ki1acce — 170 gacoB (5 9acoB B HEACTIO).



COJEP/KAHHE OBYUYEHHHA
5 KJIACC

HaTtypaibHBIe THCIA H HYJIb

HarypansHoe umcmo. Pag mHarypamsHbeIX uHced Yncao 0. IM3obpaxkenne
HaTypaJbHBIX YHCE]I TOYKAMH Ha KOOPAHHATHOH (IHCIOBOH) MPAMOH.

IMosunmoHHas CHCTeMa CUYHCIeHHA. PHMcKad HyMmepamHAi Kak TMpHMeEp
HENO3HIHOHHOH CHCTEMEI CUHCIIEHHA. J[eCATHYHAA CHCTEMA CYHCIIEHHA.

CpaBHeHHe HaTypaJdbHBIX UHCEJ, CpaBHEHHE HATYypaIbHBIX YHCET C HYIEM.
Cnoco6w1 cpaBHeHHA. OKpPYTIIEHHE HATYPaJbHBIX THCEI.

CrnokeHHe HaTypaldbHBIX YHCEI, CBOHCTBO HYIIA IpH CI0KeHHH. BRUHTaHHE Kak
NeHcTBHE, 00paTHOE CIIOKEHHI. Y MHOKEHHE HATyPalIbHBIX YHCEN, CBOHCTBA HYIA H
€IHHHOB IIPH YMHOKEHHH. JleleHHe Kak JciicTBHe, oO0paTHOe YMHOKEHHIO.
KoMmnoreHTHI AeHCTBHH, CBA3h MEKIY HHMH. [IpoBepka pe3yiIbTaTa apH(QMETHIESCKOTO
nefictBua. [lepeMecTHTeNbHOE H cCoOYeTaTelIbHOE CBOHCTBA (3aKOHBI) CJIOKEHHA H
YMHOKEHHA, paclpeleTHTeIbHOE CBOHCTBO (3aK0H) YMHOKEHHA.

Hcnomp3oBaHHe OYKB A4 0003HAUEHHA HEH3BECTHOTO KOMIIOHEHTAa H 3aIlHCH
CBOMCTB apH(MeTHYECKHX JACHCTBHH.

JenHTelIn B KpaTHBIE YHCTIA, pa3IokKeHHe Ha MHOXKHTEIH. [IpocTeie B cocTaBHEIE
gHcna. [IpasHake genuaMocTH Ha 2, 5, 10, 3, 9. JleneHHe ¢ OCTAaTKOM.

CTteneHb ¢ HaTypalbHBIM IIOKa3aTeleM. 3allHCh YHCIA B BHJE CYMMEI pa3pAgHBIX
claraeMbIX.

UucnoBoe BhIpakeHHe. BRIYHCIeHHE 3HAaUeHHH YHCIOBBIX BBEIPaKEHHH, MOPATOK
BHIMIOTHEHHA [AcHcTBHH. licmonms3oBaHHEe MNpPH BBUHCICHHAX MEPEMECTHTEIBHOTO H
COUYeTaTeThHOT0 CBOMCTB (3aKOHOB) CIOXKEHHA H YMHOXKEHHA, paclpeleIHTEIbHOIO
CBOHCTBAa YMHOKEHHS.

JApodon
INpeacraBieHre o ApoOH Kak crocode 3alHCH YacTH BeTHYHHBI. OOBIKHOBEHHBIE

npobn. IlpaBHIbHBIE H HeNpaBHIbHBIE ApobH. CMmemaHHadA Apo0b. IpeJIcTaBlIcHHE
CMemaHHOH ApoOH B BHJE HENMpaBHIbHOH ApoOH H BBIICIEHHE IENOH YacTH YHCIIA
H3 HEIpaBHIBHOH apo0H. I1300paxkeHne apo0Oeil TOYKAMH Ha YHCIOBOH IIPAMOH.
OcHoBHOe cBoiicTBO ApoOH. Cokpamenne npoGeii. IIpHBeneHHe apo0H K HOBOMY
3HaMeHareno. CpaBHeHHE qpolei.

CrnoxeHHe H BEIYHTaHHe Opo0el. YMHOKEHHe H JelleHHe apolei, B3aHMHO-
oOpaTtHbIe ApoOH. HaxokaeHHe JacTH 1EI0ro H MEI0ro Mo ero YacTH.

JlecaTHuHaA 3anHck Apobedl. IlpeacraBneHHe AecATHUYHOH apobH B BHIE
00BIKHOBeHHOH. I300pakeHHe MeCATHYHBIX ApoOefl TOUKAMH Ha THCIOBOH MpPAMOH.
CpaBHeHHe JeCATHIHBIX Apobei.

ApadMeTHUeCcKHE ASHCTBHA ¢ AECATHIHBIMH Ipo0AMH. OKpyIiIeHHe JeCATHYHBIX
npoleii.



PemeHHe TEKCTOBBIX 3a7a1

PemeHHe TEKCTOBBIX 3adad apHMMETHUYSCKHM croco0oM. PemeHHe ITOrHYecKHX
3amgau. Pemenme 3amau mepebopoM BceX BO3MOXKHEIX BapHAHTOB. lICMoIb30BaHHE
MPH peNIeHHH 3aJa4 TaOIHI] H CXeM.

Pemenne 3agad. cogepKallHX 3aBHCHMOCTH. CBA3BIBAIOINHE BETHUYHHEL, CKOPOCTB.
BpeMA. pacCTOAHHE, II€HA, KOMHYECTBO, CTOHMOCTh. EJHHHIIBI H3MEPEHHA: MAacChL
00bEéMa. IIeHBI, PACCTOAHHA, BPEMEHH, CKOPOCTH. CBA3b MEXKIY €JHHHIIAMH H3MepeHHA
Kaxa0H BeIHIHHEL

PemeHHe 0OCHOBHBIX 3a/1a4 Ha JPOOH.

IIpeacraBiaeHHe JaHHBIX B BHJIE TaOIHII, cTOI0YATHIX JHATPAMM.

Harnsaaas reomerpas

Harnsagaele npeacTaBlIeHHA O (QHIypax Ha IUIOCKOCTH: TOYKa, IpAMag, OTPE30K.
Iy4, YTOJI. JOMaHadA, MHOTOYTOJIbHHK, OKPY/KHOCTB, Kpyr. Yroiu. [IpAMoH, ocTpeIH, TynoH
H pa3BEPHYTHIA VIIIEL.

JnaHa oTpeska, METpHYECKHE €OHHHIBI IIHHBL J[IHHa JIoMaHOH, MNEPHMETP
MHOTOYTOTbHHKA. MI3MepeHHe H NOCTPOEHHE YIJIOB C IOMOINBIK) TPAHCIIOPTHPA.

HarmanHele mpeacTaBIeHHA o ¢HIypaX Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
MpPAMOYTOIBHHK, KBaJIpaT, TPEYTOIBHHK, O PaBEHCTBE (DHTYP.

ITI300paxkenne ¢QHTYp. B TOM UHCI€ Ha KiaeTdaTodl Oymare. IlocTpoeHne
KOH(pHTrypaiail 13 yacTel mpaMoi, OKPY:KHOCTH Ha HETHHOBAHHOH H KIeTIaToH OyMare.
Hcnonp3oBaHHe CBOHCTB CTOPOH H YITIOB NPAMOYTOJIBHHKA, KBaJpara.

[Tnomazns IIPAMOYT OJIbHHKA H MHOTOYTOJIBHHKOB, COCTaBIEHHBIX
H3 TPAMOYTOJBHHKOB., B TOM YHclIe (HIryp, H300pakE€HHBIX Ha KierdaToil Oymare.
EHHHIEI H3MEpPeHHA IUIOIMaIH.

Harnsgaele mpeacTaBIeHHA O NPOCTPAHCTBEHHBIX (HTYpax: NPAMOYTOIBHBIH
napaUlelennie, Ky0, MHOTOrpaHHHKH. [1300pakeHHe MPOCTeHITHX MHOTOTPAaHHHKOB.
Pa3BépTKH KyDa H napainenenuneaa. Co3gaEde MoAeled MHOTOIPaHHHKOB (H3 OyMaru,
IIPOBOJIOKH, IITACTHIHHA H JPYTHX MaTepHATIOB).

O0BEM IpAMOYTOIBHOTO NapalIcIcnuneaa, Kyda. EAHHHIBI H3MepeHHA 00bEMa.

6 KJIACC

HatypaabHBIe 9HCIA

Apudmernyeckre eHCTBHA C MHOTO3HAYHBIMH HaTypalbHBIMH YHCIAMH.
UncmoBble BRIpaKeHHA, MOPANOK JeHCTBHIL, HCIOJIb30BaHHE CKOOOK. Mcmomp3oBaHHE
IIPH BBIYHCICHHAX I[I€PEMECTHTEIRHOIO H COYETAaTeIhbHOIO CBOHCTB CIOKEHHA H
YMHOKEHHA, paclpeIeIHTeIbHOT0 CBOHCTBA YMHOKeHHA. OKpyTrieHHE HaTypaJbHBIX
gHCelL.

JlenHTemH H KpaTHBIC YHCIA, HaHOOIBIMHAE 0OMHE JeTHTEIh H HAHMEHBIIEE o0mIee
KpaTHoe. J[eTHMOCTh CYMMBI H IIPOH3BeIeHHA. J[eIeHHE ¢ OCTaTKOM.



JIpoom
OOplkHOBeHHa:A Apo0b, OCHOBHOE CBOHCTBO JpoOH, CoOKpamieHHe apoOed.

CpaBHeHHe H YyHnopAgodHBaHHe ApoOeH. PemeHHe 3amad Ha HaXO0XKIEHHE YacTH
OT MeI0r0 H IeIoro Imo ero dacTH. J[poOHoe UHCIO KakK pe3yIbTaT JdeIeHHA.
[IpencraBmeHHe AeCATHYHOH IpoOH B BHAE OOBIKHOBEHHOH IpoOH H BO3MOKHOCTB
npeacTaBicHHA OOBIKHOBEHHOH JpoOH B BHAE IecATHUHOH. JlecATHUHBIE ApobH H
MeTpHYecKad CHcTeMa Mep. ApHdMeTHYeCKHEe JeHCTBHA H YHCIOBBIE BEIPAKEHHA
¢ 0OBIKHOBEHHBIMH H JICCATHUYHBIMH JPOOAMH.

OtHomeHHe. [[eneHHe B JaHHOM OTHOIMeHHH. Macmmtal, nponopnua. [IpuMeHeHHe
MPOIOPITHIH NPH pellleHHH 3a1ad.

[lonAaTHe nponeHTa. BEIYHCIEHHE NPOLIEHTa OT BEIHYHHEI H BEIHYHHBEI II0 €&
NpOIeHTY. BrIpakeHHe TMPOIEHTOB [IeCATHIHBIMH ApodAMH. PemeHHe 3amad
Ha PO eHTHl. BeIpakeHHe OTHOIIEHHA BEIHYHH B PO EHTAX.

ITo10KHETe/IbHBIC H OTPHOATEILHLIE THCIA

IMomoxATenpbHBIE H OTpHIIaTeNbHBIE qHcHa. llemple wHcTa. Mogyns dHcIa,
reoMeTpHYeckas HHTepIpeTaHa MoIy/A 9acia. M3o0pakeHne yHCcell Ha KOOPAHHATHOH
npaMoil. UHcToBele TpoMekyTKH. CpaBHeHHe 4YHceld. ApH(QMeTHUeCKHe MeHCTBHA
C [MOJIOKHTEIBHBIMH H OTPHIIATENbHBIMH YHCIIAMH.

IIpaMoyronpHad cHCTeMa KOOpDAHHAT Ha IUIOCKOCTH. KoopaAHHATBI TOYKH
Ha IUIOCKOCTH, abcnHcca H opguHaTa. IlocTpoeHHe TodeK H (PHIYp Ha KOOpIHHATHOH
MIOCKOCTH.

BykBeHEHBIe BbIpAKeHHAS

ITpumeHeHHe OVKB JIA 3allHCH MAaTeMaTHYECKHX BBIPAKEHHH H IpelIoKeHHH.
CpoficTBa apHGMeTHUSCKHX AeHcTBHH. DByKBeHHBIE BBIpaKeHHA H YHCIOBBIS
MOJICTAHOBKH. DbYyKBEHHEIE paBEHCTBA, HaXOXKICHHE HEH3BECTHOIO KOMIIOHEHTA.
@opMyael, (GOopMYIBl TIEPHMeTpa H IUIOMAIH NPAMOYTOTbHHKA, KBajpaTa, o0BEMa
napaljelenune/a H Kyoa.

Pemenne TeKCTOBBIX 3a1a1

PemrenHe TEKCTOBBIX 3amad apH(pMeTHUYeCKHM crocoOoM. PemmeHne mormHyeckHx
3agad. Pemenne 3agaq nepedopoM BceX BO3MOKHBIX BApHAHTOB.

Pemenne 3amad. coaep/KallHX 3aBHCHMOCTH, CBA3BIBAOIIHX BEIHYHHBL. CKOPOCTE,
BpeMA. pacCTOAHHE, IIeHA, KOTHYECTBO, CTOHMOCTh, IPOH3BOAHTEIIBHOCTD, BpeMA, 00bEM
pabotel. EXHHHIIBI H3MEpPEHHA: MacChl, CTOHMOCTH, PacCTOAHHA, BPEMEHH, CKOPOCTH.
CBA3p MeXKIY €IHHHIIAMH H3MEpeHHA KaxkI0H BETHIHHEL

Pemenne 3agad., cBA3aHHBIX C OTHOMNICHHEM, IIPOMOPIIHOHAIBHOCTHIO BEIHTHH,
MpOIleHTaMH; pellleHHe OCHOBHBIX 3a7ad Ha ApoOH H MPOIEHTEHL.

OneHka H TNOpHKHIKA, OKpPYTJIeHHe pe3yapTata. CocTaBleHHE OYKBEHHBIX
BBIPAKEHHH 10 YCIOBHIO 3a/Ia4H.

IIpencraBieHne JaHHBIX C IoMombr Tabmun H gHarpamMMm. Cronduatele
JHArpaMMBbl: 9TEHHE H IMOCTPOeHHE. UTEHHE KPYTOBBIX JHATPAMM.



Harnsiaaas reoMeTpHs

Harnmagesie mpeacTaBlieHHA O (HTYpaX Ha IJIOCKOCTH: TOUKa, NpAMad, OTPE3OK,
Iy4, YToJ, JToMaHasd, MHOTOYTOJIBHHK, YeTBIPEXYTONbHHK, TPEYTOIBHHK, OKPYKHOCTb,
KPYT.

B3anMHOe pacnolokeHHE JBYX IPAMBIX Ha IUIOCKOCTH, HapalLIeNbHBIE IIPAMBIE,
NepHIeHIHKYIAPHBIE IpAMELe. IT3MepeHHe pacCTOAHHH: MEKIY IBYMA TOUYKAaMH, OT TOUYKH
10 OpAMOH, JTHHA MapOIpyTa Ha KBaJpaTHOH CEeTKe.

IIsMepenne H IOCTPOEHHE YIVIOB ¢ [OMOINBK) TpaHCHOPTHpa. DBHAbI
TPeYTOIbHHKOB: OCTPOYTOIBHBIH, IPAMOYTOIbHBIH, TYNOYTONBHEIH, paBHOOEIPEHHEIH,
paBHOCTOPOHHHH. UeThIpEXYT OTBHAK, IPHMEPBI YETEIPEXYTOIbHHKOB. [IpAMOYTOJIEHHK,
KBaJpaT: HCIOOIb30BaHHE CBOHCTB CTOPOH, VYIWOB, JHaroHamed. lI3oOpaxkeHHe
reoMeTpHYecKHX (HIyp Ha HEIHHOBAaHHOH OyMare C HCIIOJb30BaHHEM IHPKYIIA,
MHHeHKH, YTOIbHHKA, TpaHcnopTHpa. [locTpoeHHd Ha KieTuaTol GyMmare.

[TepuMeTp MHOTOYTOIBHHKA. [I0HATHE NMIomaiH (HTYPHI, €OHHHIEI H3MEPEHHA
mnomaad. [IpuOnmkEHHOe H3MepeHHe IIoMaan QHryp, B TOM YHCIE Ha KBaJpaTHOH
ceTke. [IpHOIHAERHOE H3MepEeHHE ITHHEI OKPYKHOCTH, IIIOMATH KpyTa.

CHMMeETpHA: OeHTpalbHad, 0CeBad H 3epKaJlbHad CHMMETPHH.

[TocTpoeHHE CHMMETPHUHBIX PHTYP.

Harnagsele npeacTaBlIeHHA 0 IPOCTPAHCTBeHHEBIX (QHIypax: mapasulelenHnen, Kyo.,
OpH3Ma, DHPAMH/a, KOHYC, THIHHID, map H cdepa. [1306pakeHHe IpocTpaHCTBEHHEIX
¢uryp. IIpaMepsl pa3BEPTOK MHOTOTPAHHHKOB, IHIHHAPa H KoHyca. Co3gaHHe Mojeneil
IpOoCTPaHCTBEHHBIX (HTYp (K3 OyMard, IpoBOIOKH, ITACTHIHHA H IPYTHX MaTepHATIOB).

ITonaTHe o00BEMa, eIHHHIBI H3MepeHHA o00BEMa. OO0BEM NOPAMOYTOILHOIO
napaiielennneaa, Kyoa.

IHPEIMETHDBIE PE3YJIbTATbHI

IIpeameTHBIE pe3yabTAaTBl OCBOSHHA MNpPOrpaMMBl yaeOHOTO Kypca K KOHIY
o0yUeHHA B 5 KiIacce:

Yncia H BEIYHCIeHAA

ITorrMaTh H NpaBHIBHO YIOTPEOIATE TEPMHHBI, CBA3aHHBIE C HATypPalbHBIMH
THCIAMH, 00BIKHOBEHHBIMH H JECATHIHBIMH JIPOOAMH.

CpaBHHBATh H YIIOPAJOYHBATE HaTypalbHBIE YHCIIA, CPABHHBAThH B IIPOCTEHIIHX
CIydJasxX 0OBIKHOBEHHEIE APOOH, IeCATHIHBIE IPO0H.

COOTHOCHTE TOUKY Ha KOOPJIHHATHOH (YHCIOBOI) MPAMOMH ¢ COOTBETCTBYIOIIHM €if
qHCIOM H H300pakaTh HaTypajdbHbIe YHCIA TOYKAaMH Ha KOOPAHHATHOH (YHCIIOBOH)
MPAMOH.

BemonHATE  apHMeTHYecKHe  AeHCTBHA ¢  HATypadbHBIMH  THCIaMH,
¢ 0OBIKHOBEHHBIMH JpO0AMH B MPOCTEHIIHX CIydadx.

BEIIONHATE IPOBEPKY, IPHKHAKY Pe3yIbTaTa BEIYHCICHHH.

OKpYyIIATh HaTypajbHBIE YHCIIA.



Pemenane TeKCTOBBIX 3a1a1

PemaTes TeKCTOBBIE 3afadH apHOMETHYECKHM CIOcCo0OM H ¢ IIOMOINBEO
OpraHH30BaHHOI'0 KOHEUYHOIr'0 mepefopa BCceX BO3MOMKHBIX BADHAHTOB.

Pemats 3amadn. comgepikaniHe 3aBHCHMOCTH, CBA3BIBAIOIIHE BEIHYHHBI: CKOPOCTE.
BpeMA, PACCTOAHHE, II€Ha, KOJIHIECTBO, CTOHMOCT.

Mcnonp30BaTh KpaTKHe 3allHCH, CXeMBL TaGaHIBI, 0003HAUeHHA NpPH pPEIlecHHH
3aJad.

ITomp30BaTbCA OCHOBHBIMH ©IHHHIIAMH H3MEPEHHA: IEHBL, MacChl, PacCTOAHHA,
BPEeMEHH. CKOPOCTH, BEIpa:kKaTh OJHH €IHHHITE BETHIHHEI Yepe3 IpPVTHE.

l3BIekarh, aHAIH3HPOBATh, OIEHHBATh HH()OPMAIHIO, IpPeACTaBICHHYIO
B TaOIHIe, Ha cTOA0YaTOH QHAarpaMMe, HHTEpPIPEeTHPOBATh IpeCcTaBlIeHHBIE TaHHEIE,
HCITOIB30BaTh JaHHBIE IPH PeIleHHH 3a71ad.

Harnsgaas reomeTpast

ITomp3oBaThCA TEOMETPHYSCKHMH MOHATHAMH: TOYKA, IpAMad, OTPE30K, Iyd, YOI,
MHOTOYT'OJIbHHK, OKPYKHOCTB, KPVT.

[IpaBOOHTE MpPHMEPHl OOBEKTOB OKPYXKAWOIMEro MHpa, HMEHIIHX dopMy
H3YISHHBIX TEOMETPHIECKHX (PHTYP.

Hcnonp30BaTh TEPMHHOIOTHIO, CBA3aHHYKD C VIJaMH: BepIIHHa CTOpPOHa,
C MHOTOYTOJIBHHKAMH: YTOII, BEPIIHHA, CTOPOHA, JHAr0HAIb, C OKPYKHOCTBIO: paJHyC,
THAMETP, IEHTP.

300pakaTh H3YIeHHBIE TeOMETPHIECKHE (DHI'YPEI HAa HETHHOBAHHOH H KIeTIaTOH
OyMare ¢ IOMOINBIO HPKY/IA H THHEHKH.

HaxonuTe JIHHBL OTpPE3KOB HEIMOCPEACTBEHHBIM H3MEPEHHEM C ITOMOINBIO
THHEHKH, CTPOHTB OTPE3KH 3aJJaHHOH JTHHBI; CTPOHTH OKPYKHOCTB 3a/IJaHHOTO pajIHyca.

Hcnone3oBaTe CBOHCTBA CTOPOH H VITIOB IPAMOYIOJNBHHKA, KBajpaTa A HX
MOCTPOEHHA., BEIYHCIECHHA IUIOMIAH H IEPHMETpPA.

BRMHCIATE NEepHMETp H IUIOMAagb KBagpaTa, MIpPAMOYIOJbHHKA, (HTYP,
COCTABJICHHBIX H3 NIPAMOYT OJJbHHKOB, B TOM JHCTIE (QHTYP, H300paKEHHBIX Ha KIIeTIaTOH
Oymare.

ITomp3oBaTbcd OCHOBHBIMH METPHYECKHMH €JHHHIIAMH H3MEPEHHA UTHHBL,
[IIOIMIAIH; BEIpAKaTh OAHH €IHHHIIEI BETHUYHHEI Yepe3 APYTHE.

PacnosraBaTh MapaiieleNHnel, KyO, HCIOIb30BAaTh TEPMHHOIOTHIO: BepIIHHA,
pebpo rpaHb, H3MepeHHA, HaX0JHTh H3MEPEeHHA Napallellenneaa, Kyoa.

BeraHcmATe 00p€M  KyDOa, DapallelenHOeda [0 3aJaHHBIM H3MEpeHHAM.
MOTb30BaThCA STHHHIIAMH H3MEpeHHA 00BEMA.

Pemare HecnoxHBIE 3aJa4H  Ha H3MEPEHHE TeOMETPHYECKHX BEIHYHH
B IPAaKTHYECKHX CHTYaIlHAX.



IIpenMmeTHBIE pe3yabTaThl OCBOEHHA MPOTPaMMBEI YIeOHOTO Kypca K KOHITY
o0y1eHHA B 6 KiIacce:

Yucia B BHIYACIEHAA

3HaTh H NOHHMAaTh TEPMHHBI, CBA3aHHBIE C pa3IHYHBIMH BHJIAMH 4YHCEI H
crmoco0aMH HMX 3allHCH, IEPEeXOIHTh (€CTH 3TO BO3MOXKHO) OT OJHOH (OpMBI 3amHCH
YHCIa K JPYTroH.

CpaBHHBaTh H YIIOPAIOYHBATh LIEIbIE THCTA, OOBIKHOBEHHBIEC H MeCATHIHEIE TPOOH.,
CpaBHHBAaTh YHCIA OJHOTO H pa3HBIX 3HAKOB.

BRIMOTHATE, coUeTad YCTHBIE H MHChMEHHEBIE IPHEMEI, apH)MeTHIECKHE qeHCTBHA
C HaTypalbHBIMH H II€IBIMH YHCIaMH, OOBIKHOBEHHBIMH H JECATHYHBIMH OpoOAMH,
MIOJOKHTEIBHBIMHA H OTPHLATEIbHEIMH YHCIIAMH.

BEMHCTIATE 3HAY€HHA YHCIOBBIX BhIpaK€HHH, BBINOIHATH NPHKHIKY H OIEHKY
pe3yibTaTa BBIYHCICHHIH., BBIIIOIHATH Ipeo0pa3oBaHHA UYHCIOBBIX BEIpaKeHHH
Ha OCHOBE CBOHCTE apH(MeTHUYECKHX JeHCTBHI.

COOTHOCHTH TOYKY Ha KOOPAHHATHOH NPAMOH ¢ COOTBETCTBYIOIIHM €H UHCIOM H
H300pakaTh YHCIa TOYKAMH Ha KOOPIHHATHOH mpAMOi, HaXOIHTh MOIYIb THCIIA.

COOTHOCHTH TOYKH B NPAMOYTOIBHOH CHCTeMe KOOPIHHAT ¢ KOOpAHHATAMH 3TOH
TOYKH.

OKpyTIATE Lielble YHCIa H JeCATHYHEIE ApOoOH, HAXOAHTh NPHOIHKEHHA YHCEIL.

Ync/ioBble H OYKBeHHBbIE BHIP AZKeHHAS

[lornMaTe H YHOTPeOIATH TEPMHHEI, CBA3AaHHBIE C 3alHCBIO CTENeHH YHCIA,
HaXOJHTh KBaJpaT H Ky0 UHCIA, BBYHCIATh 3HAYEHHA YHCIOBBIX BBIPA/KEHHH,
COJIepKANIHX CTEleHH.

ITomp3oBaThbcsd IIPH3HAKAMH JE€THMOCTH, pacKIaAplBaTh HaTypaJbHBIE YHCIIA
Ha IIPOCTEIe MHOKHTEIH.

[Tomp30BaThcA MacmITaboM, COCTABIATEH MPOMOPITHA H OTHONIEHHA.

Hcnonp3oBaTeh OVKBBI And4 0003HAaYeHHA YHCEI INPH 3alHCH MaTeMaTHUYEeCKHX
BBIPAKEHHH, COCTAaBIAThH OyYKBEeHHBbIE BBIPaKEHHA H (OPMYIBI, HAXOJHTh 3HAYEHHA
OYKBEHHBIX BBIpa:KEHHIi, OCYIIecTB/IAA He0OX0AHMBIE [I0JACTAHOBKH H IIpeo0pa3oBaHHA.

HaxoauTe HeH3BeCTHEIH KOMIIOHEHT paBeHCTBa.

PemeAne TeKCTOBBIX 33121

PemaTs MHOrOImaroBble TEKCTOBBIE 3aJaTH apH(MeTHISCKHM CIIOCo00OM.

Pematp 3agadd, cBA3aHHBIE C OTHOIIEHHEM. MPOMOPIHOHATHHOCTHIO BEIHYHH,
IpOLIEHTaMH, pelllaTh TPH OCHOBHBIE 3aaTH Ha APOOH H IPONEHTHI.

Pematp 3amaqdH, comepkallHe 3aBHCHMOCTH, CBA3BIBAIOIIHE BEIHUYHHEI: CKOPOCTD,
BpEMA, PAacCTOAHHE, II€HAa, KOIHYECTBO, CTOHMOCTh., IPOH3BONHTENBHOCTH, BpEMA,
o6béMa paloThl, HCIOONB3YyA apH(QMeTHUECKHE JeHCTBHA, OIEHKY, MPHKH]KY.
IONIb30BaThCA €IHHHIIAMH H3MEPEHHA COOTBETCTBYIOIHX BETHIHH.

CocTaBnATe OyKBEHHBIE BEIpaKEHHA 10 YCIOBHEO 3a1avH.



3B1eKkaTh HH(OPMAITHIO, IPeACcTaBAeHHYIO B TaOMHITAX, HA THHEHHOH, cToI0uaToi
HIIH KPYroBOil  JHarpaMMmax, HHTepPIpPETHPOBaTh MpPeACTaBIECHHBIE IaHHBIE,
HCHOJIb30BaTh JIaAHHEIE IPH PENIEHHH 3a/1a4.

[IpeacrapaaTh HHGOPMAIIHK C IOMOMIBK TabIHI., JHHEHHOH H cTonGuaToi
THArpaMM.

Harnaaaas reomeTpus

[IpHBOJHTE TMPHMEPHI OO0OBEKTOB OKPYKAWIIET0 MHpa, HMEKMHX QopMy
H3VIeHHBIX T€OMETPHYECKHX IUIOCKHX H MPOCTPAHCTBEHHBIX (DHTYpP., IPHMEPHI PaBHBIX
H CHMMETPHUYHBIX (QHTY].

HM300paxkaTh ¢ IOMOINBK ITHPKYIIA, THHEHKH, TPAHCIIOPTHPAa Ha HEIHHOBAHHOH H
KIeTdaToll Gymare H3ydeHHBIE IUTOCKHE reoMeTpHYeckHe QHIYphHl H KOH(HTYpaIlHH.
CHMMETPHIHEBIE (PHTYPEL.

[Momp30BaThcA TeOMETPHUESCKHMH MHOHATHAMH: paBEHCTBO QHIYP, CHMMETPHA.
HCIIO/Ib30BaTh TEPMHHOIOTHIO, CBA3aHHYK) C CHMMETPHEH: OCh CHMMETPHH, LIEHTP
CHMMETPHH.

HaxXongHTe BETHYHHEI YTTIOB H3MEPEHHEM C IOMOIIBI0 TPAHCIIOPTHPA, CTPOHTE YIIIBL
3aJaHHOH BeIHYHHEI, IOIb30BaThCA IIPH pelIeHHH 3ajJad IpagycHOH MepoH YITIOB,
pacmo3HaBaTk Ha 4epTexaxX OCTPEIH, NPAMOH, pa3BEPHYTHIA H TYIIOH YIJIHL

BEMHCTIATE JIHHY JOMaHOH, TMEPHMETP MHOTOYTOJBHHKA, IOIB30BaThCA
€JHHHIIAMH H3MepeHHA IIHHEBL, BRIpakaTh OJHH €JHHHIB H3MEpPeHHA IIHHEI depe3
IpyTHE.

HaxoauTe, HCOoOmb3yd 4YepTEXHBIE HHCTPYMEHTBHI, PACCTOAHHA: MEXKIY ABYMA
TOYKaMH, OT TOYKH 0 IPAMOH, JJIHHY IYTH Ha KBaJAPaTHOH CETKeE.

BeMHCIATE II0Ma bk GHTYP, COCTaBIEHHBIX H3 MPAMOYTOIBHHKOB, HCIIOIH30BaTh
paOHeHHe Ha  NPAMOYTOIBHHKH, Ha  paBHBIe  (HIYpB.  DOCTpaHBaHHE
00 NPAMOYTOJIBHHKA, II0NB30BaTbCAd OCHOBHBIMH €JHHHLAMH H3MEPEHHA IUIOMIAlH,
BEIPAKaTh OJHH €JHHHIIBI H3MEPEeHHA IIOMAaH depe3 ApyrHe.

Pacmo3naBaTh Ha MOJEIAX H H300pakKeHHAX NHPAMHIY, KOHYC, IIHIHHIAP.
HCIOIB30BaTh TEPMHHOIIOTHIO: BEPIIHHA, pedpo, rpaHb, OCHOBAHHE, pa3BEPTKa.

300pakaTh Ha K1eT9aToH OyMare npAMOVTOIBHEIH MapaieIcnHIe].

BeMHCIATE 00BEM MNPAMOYTOIBHOTO TapaUleIenHIlela, KyOa, I0Ib30BaThCA
OCHOBHBIMH €IHHHIIAMH H3MepeHHA 00BEMa;

Pemate HeclokHBIE 3aJadd Ha HaX0X/J€HHE TEOMETPHUYECKHX BEIHYHH
B IPAaKTHYECKHX CHTYAITHAX.



TEMATHUYECKOE IINTAHHPOBAHHE

5 KJIACC
Hanmeropanne pasgena |(KommdecTBo OcHOBHOE OCHOBHBIE BHIBI ASATETLHOCTH 00YIaIOMIHXCA
(TeMmsl) Kypca JacoB cofepixKaHHe
HarypanbHEle 4HCIIA. 43 IecATHIHAA YuTaTh, 3A0HCBIBATE, CPABHHBATH HaTypalbHbIE YHCIIA;

JleficTBHA C HATypalbHBIMH
YHCIIAMH

CHCTEMa CUHCICHHA.
PAn HaTypaldbHBIX
THCEI.
HarypansHBIH pAn.
Yucno 0.
HarypansHEIe 9HCTA
Ha KOOPJHHATHOH
mpAMoi.
CpaBHeHHE,
OKPYTIICHHE

ApudmerHueckHe
IeHCTBHA

€ HaTypaIbHEIMH
qucIaMH. CBOHCTBa
HYIA OPH CIOXKEeHHH
H YMHOMKEHHH,
CBOHCTBA IHHHIIEI
[PH YMHOXKEHHH.

HaTyYpaIbHBIX THCEI.

OpelJaraTbh H 00CYKAATh CIOCO0BI YIIOPAIOYHBAHHA THCEIL.
H300pakaTh KOOPIHHATHYIO IPAMYIO, 0TMe4aTh THCIA
TOYKaMH Ha KOOPIHHATHOH IIPAMOH, HAXOAHTb KOODIHHATHI
TOYKH.

Hcecenenoarh cBoicTBA HATYpalbHOIO paga, uncen 0 u 1
TIIPH CJI0/KeHHH H YMHOKEHHH.

Hcnonb30BaTh OPABHIIO OKPYTIIEHHA HaTYPAlIbHBIX YHCEIL
BoimonHATE apEPMeTHIeCKHe TeHCTBHSA C HATYPAIbHEIMH
YHCIIAMH, BHIMHCISTH 3HAUEHHA YHCIOBBIX BRIPAKEHHIL

co ckoOKkaMH H 6e3 ckoOoK.

JanmHCBIBATDH IPOH3BENCHHE B BHAE CTENEHH, THTATD
CTEIEeHH, HCOWIB30BATH TEPMHEHOIOTHIO (OCHOBaHHE,
IOKa3aTelb), BBIMACIATD 3HAYMEHHAS CTEIICHEH.

Beino,IHATE OPEKHAKY H OIleHKY 3HA4EHHH YHCIOBBIX
BBIPaKEHHH, MpeNIaraTb H IPAMeHATh OPHEMBI IP 0BePKH
BBIUHCIIEHHH.

Hcnmonb30BaTh NPH BRITHCIeHASX TEPEMECTHTETRHOE H
codeTaTelbHOE CBOHCTBA CIIOKEHHA H YMHOKEHH,
pacIpefleIHTeNbHOE CBOHCTBO YMHOKEHHA; ()OPMY/IHPOBATH

[TepeMecTHTEIbHOS
H codeTaTelbHOe
CBOHCTBA CI0KECHHA
H YMHOKEHHS,
pacmpeneIHTeIEHOS
CBOHCTBO
YMHOKCHHA.
JenHaTeNH H
KpaTHEIe JHCTA,
pa3oKeHHe THCIA
Ha MHOKHTEITH.
JeneHHe

¢ octatkoM. [IpocTere
H COCTaBHEIE THCIIA.
IIpa3Haka
IeTHMOCTH Ha 2, 5.
10.3.9.

CTeneHsb ¢
HaTypalbHEIM
MoKa3aTeleM.
YucaoBbie
BEIDAKEHHA,
MOPAIOK AeHCTBHH.
PemerHe TeKCTOBBIX
3ajJa4 Ha BCe
apaMeTHIEeCKHe

H OpHEMeHATH NPABAIA Npeodpa3oBaHHA YHCIOBBIX
BRIPAKEHHIH Ha OCHOBE CBOHCTB apH(METHIECKHX ASHCTBHIL.
HccnegoBaTh 9HCIOBEIE 3aKOHOMEPHOCTH, BBIIBHTATH H
000CHOBBIBATH THMOTE3bI, (DOPMYTAPOBATE 0000eHAS H
BEIBOJBI [10 pe3yiIbTaTaM IPOBEIEHHOTO HCCIeOBaHHA.

@ OopMYJIHPOBATE ONpeIeIeHHS JIeTHTENA H KPaTHOTO.
HA3BIBATH JCIHTEIH H KpaTHBIC THCIA, PACO3HABATD
IPOCTBIE H COCTABHEIE YHCTA; ()OPMY.JIHDPOBATH H
OpPHEMEHITH OPA3HAKH JelTHMocTH Ha 2, 3. 5.9, 10;
OpPHAEMEHSTh AJITOPHTM pPa3Io:KeHHA THCIAa Ha IPOCTEIE
MHOJKHTETH; HAX0JHTh OCTATKH OT JelleHHA H HeMOTHOe
JaCTHOE.

Pacnmo3EaBaTh HCTHHHEIE H IOKHbBIE BRICKA3hIBAHHA

0 HaTypalbHBEIX UHCIAX, HPABOJIATEL NPHMephI H
KOHTPIIPHMEPHI, CTPOHTH BBICKA3LIBAHAS H OTPHIJAHHA
BBICKA3bIBAHHH 0 CBOHCTBAX HATypaJIbHBIX THCEI.
KoHCTpYHpOBATH MaTeMaTHYIeCKHe Opel10/KeHHs

C IIOMOINBI0 CBA30K «H», «HIHY», «ECIH..., TO...».

PemaTh TeKCTOBEIE 33JJauH apH(MMETHISCKHM CIIOCO00M,
HCIO0JIb30BATH 3ABHCHM OCTH ME/K/Ty BeTHIHHAMH (CKOPOCTbD,
BPEMA, PACCTOAHHE; [IeHa, KOJTHIECTBO, CTOHMOCTD H Jp.):
AHAJIH3HPOBATH H OCMEICIABATH TEKCT 3aJaTH,
nepe(dopMyTHPOBATH YCIOBHE, H3BJIEKATH HEOOXOJHMEIE
JaHHEIE, YCTAHABJIHBATE 3aBHCHMOCTH MEKTY BeTHIHHAMH,
CTPOHTD JOTHYECKYIO [[ENIOUKY PacCyKICHHH.
MonendapoBaTh X0/ PENIEHHA 3a/IaTH C TOMOMIBIO PHCYHEA,




IeHCcTBHA,
Ha JBHKEHHE H
MOKYIIKH

CXeMBI, TaGTHIIEL.

IIpHEBOIHATE, pA30HPATE, OMeHABATD PA3THIHBIE PEIICHHA,
3aIlHCH PEeMIeHHH TeKCTOBHIX 3aad.

KpHTHYeCKH 0NeHHBATDH NOIYICHHEIH Pe3yIbTaT,
OCYIIecTBJISATh CAMOKOHTPOIIb, IIPOBEPAA OTBET Ha
COOTBETCTBHE YCIOBHIO, HAXOJHTH OMIHOKH.

Pemars 3a1auH ¢ IOMOIIBH ITepedopa BCeX BO3MOKHEIX
BapHAHTOB.

3HAKOMHTBCSH ¢ HCTOpHeH pa3BHTHA apHOMETHKH

Harmagaas TCOMETPHA.
JIHHHH Ha IIOCKOCTH

Touxka, npaMasd,
OTPe30K, Iy4.
Jlomanas.
I13MepeHHe IIHHEBI
OTpe3sKa,
MeTpHYIEeCKHE
eHHHIIEI
H3MepeHHA JTHHEL.
OKpYXHOCTb H KPYT.
[TpakTHYecKad
paborta
«IlocTpoenHne y30pa
H3 OKPYKHOCTEH».
Vron. [IpAMoH,
OCTpBIi, TYIIOH H
Pa3BEPHYTHIH YIIIBL.
I1sMepeHHeE YTTIOB.

Pacmo3HaBaTh Ha YepPTEKAX, PHCYHKAX, OMHCHIBATh,
HCIONB3YA TEPMHHOIOTHIO, H H300PAXKATH ¢ IOMOIIBI0
9epTEKHEIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K. Iy,
YIOJ1, IOMaHYH, OKPYKHOCTb.

Pacno3HaBaTh, IPABOJHATH NPHEMePLI 00BEKTOB PEaJbHOTO
MHDPa, HMEIITHX HOpPMY H3YIeHHBIX QHTYD, ONeHABATH HX
THHeHHBIe pa3Mepél.

Hcnonb30BATE THHEHKY H TPAHCIIOPTHP KAK HHCTPYMEHTEL
UL MOCTPOCHHA H H3MEPEHHA: H3MePATH ITHHY OTpe3Ka,
BEIHYHHY YIJa; CTPOHTH OTPE30K 3aJaHHOM JTHHEI, YTOIL,
3aJJaHHOH BETHYHHBI; OTKIAABIBATE IIHPKYIIEM pPaBHbIE
OTPE3KH, CTPOATh OKPYKHOCTB 3alaHHOTO PaJHyca.
H3o00pazKaTh KOHQHIYpalHH reOMeTPHYECKHX (QHIYD

H3 OTPE3KOB, OKPYKHOCTeH, HX 4acTell Ha HeIHHOBaHHOH H
KIeTyaTol Gymare; HpeaJararb, ONHCHIBATH H 00CYKIATH
CIOCOOBI, ATTOPHTMEI TIOCTPOEHHS.

Pacoo3HaBaTh H H300pasKaTh HA HETHHOBAHHON H

ITpakTHUECKas
pabota
«llocTpoenne
YIIIOBY

KJIeTIaTOH GyMare IpAMOH, OCTPHIH, TYIOH, pa3BEPHYTHIH
YTIEL CPABHEBATE VIIIEL

BbIUHCIATH ITHHBI OTPE3KOB, TOMAHBIX.

IToEEMATE H HCI0JIB30BAThL IPH PelleHHH 3131
3ABHCHMOCTH MeXTy eIHHHIIAMH MeTPHIECKOH CHCTEMEI
Mep; 3HAKOMHTBCS ¢ HEMETPHIECKHMH CHCTEMaMH Mep;
BBIPAXKATH JIMHHY B Pa3IHIHBIX eIHHHIAX H3MEepeHHA.
HccaegoBaTh GHTYPH H KOHGHTYPAIIHH, HCIIOIB3YA

G pOBEIe pecypchl

(OOBIKHOBEHHEIE APOOH

48

Hpobs. IIpaBHasHEIE
H HelpaBHIbHEIE
npobu. OcHOBHOE
CBOHCTBO poGH.
CpaBHenHe Jpolei.
CrnoxkeHHe H
BEIYHTAHHE
0OBIKHOBEHHBIX
npobeii. CmemaHHasA
npodb. YMHOKEHHE
H JeleHne
00BIKHOBEHHBIX
npobeii; B3aHMHO-
obparHEIe JpobH.
Pemenne TeKcTOBBIX
3a71ad. cofepiKaIIHX
npobu. OCHOBHEIE

Mope1apoBaTh B rpadHueckoil. mpeaMeTHOH QopMe,

C IOMOINBI0 KOMIBIOTEPA IOHATHA H CBOHCTBA, CBA3AHHEIE

¢ 00BIKHOBEHHOH Apo0b10.

THTATH H 3AMACLIBATEH, CPABHABATH 0OBIKHOBEHHEIE IPOGH,
NpelIaraTh, 000CHOBBIBATE H 00CYRAATH CIOCO0LI
yIopAToYHBaHAA JpoOeH.

H300paxkaTs OOBIKHOBEHHEIE APOOH TOIKAMH

Ha KOOPAHHATHOH NPAMOH; HCIO0JIb30BATh KOOPIHHATHYIO
IIPAMYIO IJI4 CpPaBHEHHA Jpo0ei.

P opMy/IHPOBATH, 3ANHCHIBATE ¢ HOMOMBK OYKB OCHOBHOE
cBoifcTBO OGBIKHOBEHHOH MpoGH; HCMOIB30BATH OCHOBHOE
cBoficTBO ApoGH A4 coKpameHus ApoGei H IpHBeIeHH T
Jpo6GH K HOBOMY 3HAMEHATEII0.

IIpencTaBIATh CMEIIAHHYIO Ipo0b B BHE HENPABHIBHOH H
BEIAETATDH [ETYI0 TacTh THCIIA H3 HENPaBHIBHOH ApoGH.
BrelnoasEATE apAE(QMeTHIeCKHE JeHCTBHS

¢ 00BIKHOBEHHBIMH JPO0SAMH; HPAMEHATh CBOHCTBA




3aJaTd Ha OpolH.
[IpameHeHHE OYKB

apH(MeTHIeCKHX JeliCTBHIH IA pallHOHAIH3AIlHHA
BBITHCIIEHHH.

IUIA 3aIlHCH BeInonEATE OPEKAAKY H ONeHKY Pe3yIbTaTa BEMTHCICHHI:
MaTreMaTH4eCKHX OpPeJAraTh H NPAEMEeHATh NPAEMBI OP 0BePKHA BBIYHCIICHHH.
BBIpaXKECHHH H IlpoBOoaHTE HcCIeI0BAHAA CBOHCTE Jpo0eH, OMHPaich
NpeanoXKeHHH Ha YHCIIOBBIE IKCIIEPHMEHTEHI (B TOM YHCIIE C MOMOMIBI0
KOMIIBIOTEpa).
PacnosHaBaTh HCTHHHEIE H J0KHBIE BEICKA3BIBAHHA
0 IpoGiAxX, HPHBOIATH HPHEMEPBI H KOHTPIPHMEPHL, CTPOHTH
BBICKA3BIBAHHASA H OTPHIIAHHA BEICKA3BIBAHHH.
PemaTte TeKCTOBEIE 3aJa4H, coAep:kallie IpoOHEIe TaHHEIE, H
3aJa9H Ha HaXosKJeHHe JacTH 11eIoro H IeIoro Mo ero JacTH;
BEHISIBJISAATH HX CXOACTBA H PA3IHTHAS.
Mone1Hp oBATE X0/ pelIeHH 3aJa9H C IOMOMIBI0 PHCYHKA,
CXEMBI, TaOIHITEL.
TIpABOIATH, pA3OAPATH, ONEHABATH PA3IHIHBIE PEMIeHHA,
3aIIHCH pelleHHH TeKCTOBBIX 3a1ad.
KpHETHYecKH 0NeHABATE IOTYIeHHEIH pe3yIbTar,
OCYITECTBIATh CAMOKOHTPOIb, IPOBEPAA OTBET
Ha COOTBETCTBHE YCIOBHIO, HAXOAHTH OMTHOKH.
3HAKOMHTbCS ¢ HCTOpHeH Pa3BHTHA apHOMETHKH
Haranas reoMerpHs. 10 MHOroyroabHHKH. OnHCBIBATH, HCHO.1b3YH TePMHAHOIOTHIO, H300PaKATh
MHOroyrojnbHHKH UeTrIpEXYro/IBHHEK, C HOMOIIBK) YePTEHRHEBIX HHCTPYMEHTOB H OT DYKH,
[IPAMOYTOJIBHHK, MO/IEIHPOBATh H3 OyMard MHOI'OYTOJIBHHKH.
KBajpart. IlpEBoaATE NpAMepPHI 00BEKTOB PealbHOI0 MHPA, HMEIITHX
[IpakTHYecKas (hopMy MHOTOYTOIBHHKA, IPAMOYTOIBHHKA, KBAIPaTa,
pabota TpeyrodbHHKA, oNeHABATH HX THHeHHEIE pa3MepHl.
«IlocTpoeHne BuIMHECIATE: IepHEMETp TPEYTONBHEKA, IPAMOYTOIEHHKA,
NPAMOYTOIBHHEKA MHOTOYTOIBHHKA; II0MAaab IPAMOYIOIBHHKA, KBaIpara.
C 3aJaHHBIMH H3odpaxaTh 0CTPOYTOIBHEIE, IPAMOYTOIBHEIE H
CTOPOHAMH TYIOYTONbHBIE TPEYTOIBHHKH.
Ha HeJHHOBaHHOH CTpoHTh Ha HEIHHOBAaHHOH H KIeT4aroil OyMare KBaapaT H
oyMare». MPAMOYTOTBHHK ¢ 33/IAaHHBIMH JTHHAMH CTOPOH.
TpeyroIbHHK. HceaemoBaTh cBolcTBa IPAMOYTOIBHHKA, KBaJpaTa MyTEM
[Tnomans B 3KCIIepPHMEHTA, HalIr0JeHHA, H3MePEHHA, MOJeIHPOBAHHA;
MEePHMETP CPAaBHHBAThH CBOHCTBA KBajApaTa H MPAMOYTOIBHHKA.
NPAMOYTOIBHHEKA H KoHCTPYHpP OBATE MaTeMaTHYecKHe NPel0:KeHAs
MHOTOYT'OTEHHEKOB, ¢ IOMOINBIO CBA30K «HEKOTOPHIHY, «Io0oi». PacmosEaBaTh
COCTABIICHHEIX H3 HCTHHHEIE H JI0KHEBIE BBICKA3BIBAHHA O MHOTOYTOIBHHKAX,
MPAMOYTOIEHAKOB, NPHABOIATH MIPAMePHI H KOHTPIPHMEPHL.
€THHHITEI HcenenoBaTh 3aBECAMOCTE IUIOMATH KBaApaTa OT ATHHEL
H3MepeHHA €ro CTOPOHEL
M7I0Ia H. Hcnoonab3oBaTh cBOHCTBA KBaZpaTHOH CETKH 1711 MOCTPOSHHA
[lepumMeTp ¢uryp: pa3doEBaTH NIPAMOYTOIHHHK Ha KBaJPaTEL,
MHOTOYTOTEHHEKA TPEeYTOMbHHKH; COCTABJIATD (DHT'YPEI H3 KBAJAPATOB H

NPAMOYTOIFHHKOB H HAXOJIHTE HX [II0IIANb, pa30HBaThL
(HTYpPBI Ha IPAMOYTOIBHHKH H KBaJPATHl H HAXOTHTH HX
II0MmAE.

BbIpasKATH BeIHIHHY IUIOMATH B Pa3IHYHBIX eIHHHIIAX
H3MEPEHHA METPHYECKOH CHCTEMBI MeD, HOHAMATE H
HCIOIb30BATh 3ABHCHMOCTH MEKIYy METPHISCKHMH
€IHHHI[AMH H3MEPEHH IO a/IH.




3HAKOMHTBHCH € OpHEHMepaAMH NDHMe¢HeHHSA IITIOINAaTH H
INEPHMETPA B IIPAKTHICCKHX CHTYAITHAX. Pemats 3agaun

H3 ]JF.‘aJ'IBHOfI AH3HH, OpedJIaraTh H Oﬁf}’ﬂ(naTb PasIHYHBIE
CI0CO0BI PemeHHA 3aaa4

Ky0. Pa3B&pTkH Kyba
H Napajlelennnesna.
IIpakTHYeCcKas
pabota «Pa3B&prKa

KyOan.
O6BEM KyDa,

JlecaTHuHbIe Apo0H 38 JlecATHYHAA 3allHCh IIpeacTaBaATh JeCATHUHYIO Apo0b B BHE O0OBIKHOBEHHOH,
npobefi. CpaBHEeHHe | WHATATH H 3AMACHIBATH, CPABHHBATH JICCATHIHBIE TPO0H,
JeCATHIHBIX npeaIaraTbh, 000CHOBBIBATE H 00CY:KIATH CHOCOOBI
apo0eii. YIOPAAOYHBAHHA JeCATHIHBIX Apo0ei.

JleHcTBHA H3o0bpamkaTh JecATHYHBIE JPOOH TOUKaMH Ha KOOPIHHATHOH
C JecATHIHBIMH NPAMOH.
Ipo0AMH. BBIABIATH CXO0ACTBA H PA3JTHIHSA IPABHI apHGMETHISCKHX
OxpyTaeHHe IeHCTBHH c HaTypalbHBIMH UHCIAMH H JeCATHIHEIMH
JeCATHYHBIX Opo0AMH, 00BACHATH HX.
apoOei. BoIDOIHATE apHOMETHISCKHE eHCTBHA ¢ JeCATHIHBIMH
PemeHne TeKCTOBEIX | ApoGAMH; BHINOJIHATH HNPHKHAKY H ONEeHKY pPe3yIbTaTa
33134, COAep/KallHX | BEIYHCIEHHH.
IpoOH. OCHOBHEBIE IIpEMEHATEH CBOHCTBA ApH(PMETHIECKHX AeHCTBHIH
3aJadH Ha JpobH I74 pallHOHAIH3AIHH BRITHCICHHH.
IIpEMeHATH NPABHIO OKPYTIJIEHAS JIeCATHIHBIX Jpobeii.
TIpoBOTHTH HCCIeMOBAHHAA CBOHCTB JAeCATHIHBIX Apobei,
OIIHPasACh Ha YHCIOBBIE SKCIEPHMEHTEI (B TOM UHCIIE
C IOMOMIBIO KOMITBIOTEPA), BLIABATATL THIOT €351 H
IPHBOIHTE HX 000CHOBAHHA.
Pacno3EaBATH HCTHHHEIE H JIOKHBIE BEICKA3BIBAHHA
0 Ipo6AX, IPHBOIATH MPAMEPHI H KOHTPIIPHMEPEL, CTP OHTH
BBICKA3BIBAHHSA H OTPHUAHHA BEICKA3BIBaHHH.
PemaTth TeKCTOBEIE 3a/a49H, coflepkanine TpoGHbIE JaHHBIE, H
Ha HAXOJKJEHHE YaCTH LEeoro H Neloro 1o ero 4acTH:
BBISIBJISAATH HX CX0JCTBA H PA3JIHYHA.
MogenHp 0BATh X0 pellleHHA 3aJadH ¢ IOMOMEBIO PHCYHKA,
cxeMsl, TabaHnbL. IIPpABOIHTE, Pa30HPATH, ONEeHABATH
Pa3HYHBIE PEIIEHHA, 3allHCH PeIeHHH TeKCTOBbIX 3a/1a4.
OmnepHpoBaTh IpOOHEIMH THCIAMH B pealbHBIX KH3HCHHBIX
CHTYaITHIAX.
KpHETHYeCKH ONeHHBATH NOIIYIEHHEIH pe3ylbTar,
OCYINEeCTBIATh CAMOKOHTPOIb, IPOBEPAA OTBET
Ha COOTBETCTBHE YCIOBHIO, HAXOJHTh OMHOKH.
3HAKOMHTLCS ¢ HCTOPHeH Pa3BHTHA apH()METHKH

HarmagHas TeoMeTpHA. 9 MHororpaHHHKH. Pacmo3HABATEH HA YepPTe:KaX, PACYHKAX, B OKPYKA0IIeM

Tena u QHUTYPHI M3o0pakenne MHp e TIPAMOYTONbHEIH Tapanienennnes, Kyo,

B IPOCTPAHCTBE MHOIOIPDaHHHKOB. MHOT'OI'DAHHHEKH, OIHCBIBATH, HCOOIb3Ys TEPMHHOJIOIHIO,
Mopenn ONeHHBATH ITHHEHHEIE pa3MEepHL.

MIPOCTPAHCTBEHHBIX IIpEBOIATE NPEMepPHI 00BEKTOB PeallbHOI0 MHpa, HMEIOIMHX
Tell. thopMy MHOTOTPAaHHHKA, IPAMOYTOIFHOTO MapalIeTIenHIIea,
IIpaMoyToIEHBIH KyoOa.

naparielentmesn, H3obpaskaTh Ky0 Ha KIeT4aToH OyMare.

HcecnenoBaTh cBoHcTBA Ky0a, IPAMOYTOJIBHOTO
napajIelenunena, MEOTOTPAHHAKOB, HCIOAb3YA MOJEIH.
Pacmo3sHABATh H H300pasKaTh pa3BEPTKH Kyda H
napaienenunena. MoaempoBaTh Ky0 H NapalielelHnen
H3 OyMard H NPOYHX MaTEPHAILOB, 00bSICHATEL CHOCO0
MOJETHPOBAHHA.




IPAMOYTOABHOTO Haxoa|Te H3MeEPEeHHA, BRIYHCIATE III0MNAAE TOBEPXHOCTH;
Hapajielentnena 00BEM KyDa, IPAMOYTOIBHOTO HapalielenHIIeaa;
HCCJIeJ0BATh 3ABHCAMOCTb 00b&Ma KyOa OT J/THHEI €TO
pebpa, BRIABATATH H 060CHOBBIBATH THIOTE3Y.
Hada03aTh H OPOBOAHETH AHAJOTHH MEXKIY HOHATHAMH
IIOMAIH H 00BhEMa, IepHMeTpa H IUIOMAIH ITOBEPXHOCTH.
PacnosHaBaTh HCTHHHEIE H JTOKHBIE BEICKA3BIBAHHA
0 MHOTOTPaHHHKAX, MPABOIATH NPAMePHI H KOHTPIIPHMEPHI,
CTPOHTH BBICKA3BIBAHHAS H OTPHIAHHA BBICKA3BIBAHHH.
Pemats 3a1aMH H3 pealbHOH KH3HH
IToBTOpeHHE H 0000meHHe 10 [ToBTOpEHHE BoIunacIATEL 3HaYeHAA BEIpaKeHHH, colep/KamHay
OCHOBHBIX [TOHATHI HaTypalbHEIE YHCA, 0OBIKHOBEHHBIE H JeCATHIHEIE IPOOH,
H METO/I0B Kypca BBIMIOTHATE Mpeo0pa3oBaHHA THCE.
5 Knacca, BoioapaTe cnocod cpaBHEHHS YHCEN, BRITHCICHHI,
0000ImeHHe 3HAHHHA OPHMEHATH CBOHCTBA apH(QMeTHISCKHX NeHcTBHE
[ pallHOHAIH3AHH BEIYHCICHHH.
OcymecTBIATE CAMOKOHTP O/Ib BEINOTHACMEIX eHCTBHA H
CAMOIIPOBEPKY Pe3ylIbTaTa BBIYHCICHHH.
Pemate 337290 U3 pealbHOH KH3HH, IPEMeHATH
MaTeMATHYeCKHe 3HAHHMA /11 PellleHHs 3a7ad H3 IPYTHX
yaeDHBIX MPeIMETOB.
Pemars 331498 PA3HBIMHE CHOC00AMH, CDABHHBATH -
CIOco0BI PElICHHA 33Ja9H, BEBIOHPATh PANHOHAILHBIH
coocod
OBIIEE KOJIMYECTBO 170
[TACOB ITIO [TIPOI PAMME
6 KTACC
HammenopaHHe pa3fnena |KonHdecTsBo OcHOBHOE OCHOBHEIE BH]TEI TEATENEHOCTH 00 yIatONTHXCST
(TeMEI) Kypca TacOB comepxaHHe
HaTypaapHbIe YHCTIA 30 ApH(pMETHIECKHE BouinoaHATH apA(pMeTHIeCKHe JelicTBHS ¢ MHOTO3HAYHBIMH
JeHcTBHA HaTypalbHBIMH THCIAMH, HAXOOHTH 3HATeHAN YHCIOBEIX
¢ MHOTO3HAa9HEIMH BEIPAXKeHHH cO cKoOKaMH H 6e3 cKoGOK; BHIMHC.IATH
HATypa/IbHBIMH 3HAYEHHS BBIPAKEHHH, CONEP/KANIHX CTEIEHH.
uhcnaMe. Uncnopble | BeIDOHATH NPAKAAKY H ONEHKY 3HAY€HHH YHCIOBBIX
BBIPAKECHH, BEIpAKCHHH, IPHEMeHATH NPHEMBI OP0BePKHE Pe3yIbTaTa.
NOpPAIOK JeHCTBHIH, Hcnonb30BaTh OIPH BLITHCIEHAAX [ePeMeCTHTENBHOE H
HCII0/Ib30BaHHE COYeTaTe/lbHOE CBOHCTBA CIIOKEHHA H YMHOKEHHA,
ckobok. OKpyIIeHHe | pacHpefeTHTeIbHOE CBOHCTBO YMHOKEHHA OTHOCHTEIBHO
HaTYPATbHBIX YHCEN. | CIOXKEHHH, CBOHCTBA apHGMETHISCKHX AeHCTBHI.

JlendTenn H KpaTHbIE
qHCIA; HaHO0IBITHE
o0OMmuH JeTHTENb H
HaHMeHbIIee odmee
KpaTHoOe.

JemHMOCTh CYMMEI H
MIPOH3BEICHHA.
Jenenne

C OCTAaTKOM.
Pemenne TeKCTOBBIX
3aMaq

HccllenoBaTh THCIIOBEIE 3aKOHOMEPHOCTH, IIPOBOIHTD
YHCIIOBBIE IKCIIEPHMEHTH], BLJIBHTATH H 000CHOBBIBATH
THOOTE3BI.

$opMy.JIHPOBATH OHpeJeeHHAS ASTHTEIA H KPaTHOTO,
HaHOoJbMmMero o0Imero AeTHTeNA H HaHMeHbIero obmero
KpaTHOTO, IPOCTOr0 H COCTABHOTO YHCEN; HCIIOIb30BAaTh 3TH
IIOHATHA IIPH PEMIeHHH 3a4ad.

TIpEMeHATH AATOPHTMBI BEITHCIEHHA HaHOONEIIero obmero
JeTHTeA H HAHMEHBIIEro o6IIero KpaTHOro ABYX YHCET,
AITOPHTM Pa3T0XKEeHHA UHCIIA Ha IPOCTEIE MHOXKHTEIH.
HcctegoBaTh yCIIOBHA JeTHMOCTH Ha 4 H 0.

HccnenoBath, 00CY:RAATD, (OPMY.THD 0BATH H




000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IIPOH3BEICHHA:
IBYX UETHBIX YHCEIL, JIBYX HeUETHBIX YHCIIE, YETHOTO H
He4ETHOTO YHCEIl.

HccnenoBaTh cBoicTBA JETHMOCTH CYMMEI H IPOH3BEAeHHA
JHCE]L

IIpEBOAHETH OPHEMEPHI YHCEN C 3aJaHHBIMH CBOHCTBAaMH,
PACHO3HABATEL BepHbIe H HeBepHBIe YTBEPAACHHA

0 CBOHCTBAaX YHCEI, OIP0BepPraTh HeBEPHBIE YIBEPXKIeHHA
¢ MOMOIIBI KOHTPIPHMEPOB.

KoHCcTpyHpOBATh MaTeMAaTHYIeCKHE HPelJ0KeHAs

C IOMOIMBIO CBA3OK «H», «HIIH», «SCIH..., TO...».

PemaTh TEKCTOBBIE 3a71aTH, BKIHOUAIOITHE IOHATHA
JIeTHMOCTH, apH(METHISCKHM cITocofoM, HCITOTb30BaTh
mepefop BceX BO3MOJKHEIX BAPHAHTOB.

MoaeaapoBaTh X0/ PelleHHA 3aa4H ¢ IOMOIIBI PHCYHKA,
CXEeMBI, TaOIHITEL.

IIpHBOAATE, PA3OHPATE, ONEeHABATH PAa3THYHEIC PEIICHHA,
3aIIHCH PellleHHHA TEKCTOBBIX 3a/1a4.

KpHTHEYeCKH ONeHABATH [10TyIeHHBIH pe3yIbTaT, HAXOAHTh
OMmHOKH, OCYIMIECTBIAT CAMOKOHTPOIb. IPOBEPAA OTBET

Ha COOTBETCTBHE YCIOBHIO

Harmagaas TEOMETPHA.
H]JE[MI:IE Ha III0CKOCTH

TlepreHTHKYTAPHEIE
TIPSIMEIE.
ITapannensHble
MPAMEIE.
PaccTosHHE MEXITY

Pacmo3sHAaBaTh Ha 4epTexkax, pHCYHKaxX cIydaH B3aHMHOTO
PACTIONOMKEHHS TBYX MPIMBIX.

H300pa:kaTh ¢ HOMOINbK 1epPTEKHBIX HHCTPYMEHTOB

Ha HeJTHHOBAHHOH H KJIeTdaToH GyMare JBe mepeceKaomHect
IPAMBIE, IBe MapaUleIbHEIE IPAMEIE, CTPOHTH IPAMYIO,

IBYMs TOUKaMH,

0T TOYKH 0 IpAMOH,
JITHHA MapIIpyTa

Ha KBaJpaTHOH ceTKe

MepIeHTHKYIAPHYI0 JaHHOH.

IIpABOIATH NPHEMePHI 1aPATLIETFHOCTH H
MepIen/THKYTAPHOCTH NPAMBIX B IPOCTPAHCTBE.
Pacmo3HABATH B MHOTOYTOJMBHHKAX NEePIeHIHKYIIPHEIE H
napajienabHsle cTopoHsl. H300pamaTh MHOIOYTOJIBHHKH

C NapaulelIbHBIMH, IIePIeHIHKYAPHBIMH CTOPOHAMH.
HaxonuTh paccTOAHHE MEKIY IBYMA TOUKAMH, OT TOUKH
JI0 TIPAMOH, JTHHY OYTH Ha KBaJPaTHOH CeTKe, B TOM THCIIE
HCIIOJIb3YA HH(POBEIE pecypchl

[pobn

[¥¥]
(]

OO0BIKHOBEHHAA
Ipobb, OCHOBHOE
CBOHCTBO Apo0H,
COKpaIlleHHEe Jpo0eH.
CpaBHEHHE H
yHopAaoYHBaHHE
Ipobeit.
HecATHIHEIE OpobH
H MeTpHYIecKad
CHCTEMa Mep.
Apujdmernaeckre
JeHCTBHA

¢ 00BIKHOBEHHBIMH
H JeCATHYHBIMHA
JpoGamMu.
OTHOINEHHE.
Jenenne B JTaHHOM

CpABHHBATH H YHOPSIA0THBATE JP00H, BEIOHPATH CHOC00
CpaBHEHHA ApoOeH.

IIpencTaBIATDH JeCATHIHEIE IPOOH B BHIE 0OBIKHOBEHHEIX
apobeii H 0OBIKHOBEHHBIE B BH/IE JECATHIHBIX, HCHOIb30BATH
3KBHBATeHTHBIEe OpelCcTABJIeHAS TPOOHBIX THCET IPH HX
CpaBHEHHH, IIPH BEMMHCISHHAX. Hcmoab30BATh JeCATHIHBIE
IpoOH IpH npeobpa3oBaHAH BETHIHH B METPHUECKOH
cHCTeMe Mep.

BeINOIHATE apAE(MeTHTIecCKHe JeACTBAS

¢ OGBIKHOBEHHBIMH H JIeCATHIHBIMH JPOGAMH.

BuIuHCIATH 3HAUCHHA BEIPAKCHHH, cogepKalHy
0GBIKHOBEHHEIE H JeCATHIHEIE TPOOH, BRITOTHATh
npeoGpaszoBaHHA ApoGeli, BHIGHPATH CHOCOO, IPAMEHATH
cBOHCTBA apHOMETHYECKHX AeHCTBHH 114 palHOHATH3AITHH
BEITHCIIEHHH.

CocCTaBIdTh OTHOMIEHHA H IPOIOPIHH, HAX0IHTH
OTHOIIEHHE BEIHYHH, JelIHTh BeIHYHHY B JAHHOM




OTHONIEHHH.
MacmTa0,
MIPOMOPIIHA.
[ToHATHE TIpOLIEHTA.
Breraucnerne
MpoIeHTa

OT BETTHYHHEI H
BEIIHYHHEI 110 e&
MPOTEHTY.

Pemenne TekCTOBBIX
3a1ad, colepKallHx
Ipo0H H IPOIEHTEL
[IpakTHYeCKadA
pabota «OTHOMEHHE
ITIHHBI OKPYKHOCTH
K e€ IHAMeTpy»

OTHOIICHHH.
Hax oIuTh 3KcOepAMeBTAIBHBIM MYTEM OTHOIIEHHE ITHHEI
OKPYKHOCTH K €€ THAMETpY.

HaTepnpeTdap 0BATh MacmTal KaK OTHOIMIEHHE BEIHIHH,
HAXOHTh MACMITAD [TaHA, KAPTHI H BEIYHCIIATH PACCTOAHHA,
HCII0JIB3YA MacmTal.

OOBSCHATD, ITO TaKOE MPOIEHT, YIOTPeGIATh 060POTEI pedn
CO CIIOBOM «IIPOLEHT». BRIPaKATh MPOLEHTHI B AP00AX H
JipoOH B IPONEHTaX, OTHOMEHHE BYX BEIHYHH B MPOTIEHTAX.
BBIUACIATE NPONEHT OT YHCIA H YHCIO IO €r0 IPOIEHTY.
OKpPYIJIATH IPoGH H IMPOLEHTE, HAXOAHTE IPHOIIKeHHAA
THCET.

PemaTh 3a1aTH Ha YacTH, IPOIEHTEI, NIPOIOPIHH,

Ha HaXOXIeHHe Tpo6H (MpolleHTa) OT BeTHIHHE] H BETHIHHBL
o €& npodH (mponeHTy). ApodH (IpoleHTa). KOTOPEIi
COCTABIIAET OJHA BeTHYHHA OT Apyroi. IIpEBOIHATS,
pPa30HpaTh, ONEHHBATH PA3IHYHbIE PEIIeHHA, 3allHCH
pelleHHH TeKCTOBEIX 3amad.

H3BaekaTh HHQpOpMANHI H3 Ta0IHI] H JHATPaMM,
HHTEPIPETHPOBATh TabIHIHEIE TaHHEIE,

ompeaeIATs HanGombInee H HaHMEHBIIIEe

H3 NpeNcTaBIeHHBIX TaHHBIX

HarnsagHad reoM €TPHA.

OceBad CHMMETPHA.

Pacoo3HaBaTh Ha gepTeXKax H H306pa}KEHHHX, ]I30(’]p£l)l€ﬂTb

CHMMeTpHA [enTpansHasn OT PYKH, CTPOHTD C IIOMOIIBI0 HHCTPYMEHTOB QHTYDPY
CHMMETPHA. (oTpe3oK, IOMaHYH0, TPEYTOJIbHHK, IPAMOYTOJIBHHK,
IMocTpoeHHE OKPYKHOCTH), CHMMETPHIHYIO JJaHHOH OTHOCHTENHHO
CHMMETPHIHEIX IPAMOH, TOUKH.
dHTYp. HaxolHATh OpEMepbI CHMMETPHH B OKPYKAOIIEM MHpE.
[TpakTHYeCKad MoaenapoBaTh H3 OyMaru JBe (QHTYPEl, CHMMETPHUHEIE
pabota «OceBas OTHOCHTETBHO NPAMOH; KOHCTPYHP 0BATh T€OMETPHIECKHE
CHMMETPHAY. KOH(HT'YPAIlHH, HCHONb3yA CBOHCTBO CHMMETPHH, B TOM
CHMMeTpHA YHCIIE ¢ MTOMOIIBID ITH(POBEIX PECyPCoB.

B IIPOCTPAHCTBE

HccaenoBaTh CBOiCTBa H3YIeHHBIX (GDHTYp, CBA3aHHBIE

¢ cHMMeTpHeH, HCIoNB3yA SKCIePHMEHT, Ha0o1eHHe,
MOJIeIIHPOBAHHE.

O00CHOBBIBATH, ONPOBEPTATH C [IOMOIIBI0 KOHTPIIPHMEDPOB
YTBepKJEHHA O CHMMETPHH GHIYD

BripaxeHHA ¢ OyKBaMH

ITpumenerHE OYKB
IUIS 3aITHCH
MaTeMaTHYECKHX
BBIpaKEHHH H
peI10KEHHL.
bykeeHHEIE
BEIPAKEHHA H
THCIOBBIE
[IOICTAHOBKH.
BykBeHHbIE
paBeHCTEa,
HaxoXKIeHHE
HEH3BEeCTHOT'O

Hcnons30BaTh OYKBBI 1711 0003HaYeHHA YHCEI, IIPH 3aIlHCH
MaTeMaTHYeCKHX YTBepAIeHHH, cOCTaBIATE OyKBEHHEIE
BEIPAEHHA 110 YCIOBHIO 3aa1H.

HcciienoBaTp HECIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
HCIIONIB30BaTh OYKBBI /1A HX 3alIHCH.

BeIMHCIATH YHCIOBOE 3HaUCHHE OYKBEHHOTO BEIDAKECHHA
IIPH 3aJaHHBIX 3HAYEHHAX OYKB.

3amHCcBIBATH ()OPMYJIBI: IIEpPEMETpa H IIOMATH
IPAMOYTOIbHHKA, KBaApaTa; IMHHEI OKPYKHOCTH, IJIOINAIH
KPYTa; BHINOJIHATE BHIYHCIEHHAS 10 3THM (HOpMyIaM.
CocTaBasaTh GopMy.abl, BEIpaKaOMIHE 3aBHCHMOCTH MEKIY
BEIHIHHAMH: CKOPOCTh, BPEMA, PacCTOAHHE; II€HA,
KOJIHYIECTBO, CTOHMOCTE; IPOH3BOIHTEIBHOCTE, BpeMA, 00BEM




OTPHITATENBHBIE THCIA

Moyns 4HCIa,
reoMeTpHUeCKas
HHTEepIpeTalHs
Moayia. YacnoBele
MIPOMEKYTKH.
ITonoxuTenBHBIE H
OTPHIIATENbHEIE
qHcIa. CpaBHeHHe
MONOKHTEIBHEIX H
OTPHILATEIBHBIX
qHCEL.
ApudmMerHaeckne
JNeHCTBHA

C IOIOKHTEILHBIMH
H OTPHLATEIBHEIMHE
THCTAMH.

PemenHe TeKCTOBEIX
3a7ad

KOMIIOHEHTA. paGoTHI; BEIIOIHATE BEMHCIEHAA IO 3THM (hopMyTam.
Dopmysl HaxonBTh HeH3BEeCTHBIH KOMIIOHEHT apH(QMETHIECKOTO
IeHCTBHA
HarmaaHas reoMeTpHA. 14 UeThIpEXYTONBHHEK, H3o00pakaTh Ha HETHHOBAHHOH H KiIeTdaToH OyMare
\DHTYPEI Ha IIOCKOCTH TIPEMeEpEL C HCIIOTB30BAaHHEM UepPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTONBHHKOB. | UeThIPEXYTOIBHHKH C 3aJJaHHBIMH CBOHCTBAMH:
IIpAMOYTONBHEK. ¢ IapaiielbHBIMHE, IePIeHIHKYIADHBIMH, pABHBIMH
KBaJpaT: CBOHCTBa CTOpOHAMH, IPAMBIMH YITIaMH H JIp., paBHOOeIpeHHEIH
CTOPOH, YITIOB, TpeyronbHHK. IIpeAnaraTe H 00CYXKIATH CHOCODDI,
JHaroHanei. AIFOPHETMBI IOCTPOSHHA.
I13MepeHHe YTTIO0B. HccnemoBaTh, HCIOTh3yA HKCIEPHMEHT, HalTI0IeHHE,
Bunaer MOJeIHpOBaHHE, CBOHCTBA IPAMOYIONBHHKA, KBaApaTa,
TPEYTOEHHKOB. pa3dHBaTh Ha TpeyroasHHKH. O00CHOBBIBATH, ONP OBEPraTh
Tlepametp C TOMOITBI0 KOHTPIPHMEPOB YTBePK IeHHA
MHOTOYTOIBHHKA. 0 MIPAMOYTOIBHHKE, KBaJpaTe, PACHO3HABATh BEPHBIE H
IInomans GHTypEL HeBepHEIe YTBepAKIeHHA.
DopMYIIBL H3MepAThL H CTPOHTE C IOMOIIBI0 TPAHCIOPTHPA YIIIBL,
nepHMeTpa H B TOM YHCJIe B MHOTOYTOJIEHHKE, CDABHABATH YIIIbL
nIomagl PAacOo3HABATH OCTpEIC, IPAMBIE, TYIEIE, pa3sBEPHYTEIE YITIEL.
NPAMOYTOIBHHKA. Pacmo3sHaBaTh, H300PAKATEH OCTPOYTOIBHEIH, IPAMO-
ITpubnuxénnoe VTOIBHEIH, TYIIOYTOIbHBIH, papHOOSIPEHHBIH,
H3MepeHHe IIOMAIH | PaBHOCTOPOHHHH TPEYTOJNBHHKH.
buryp. BeruncagTh NepEMeTp MHOTOYTOJIbHHKA, 11710I1a1b
IIpakTHueckas MHOTOYTOIbHHKA pa30HeHHeM Ha IPAMOYTONbHHKH,
pabota «[lromaznp Ha paBHbIE (PUTYPEI, HCIOIB30BATh METPHIECKHE STHHHIIEI
KpyTa» H3MepeHHA ATHHEL H MI0MAaIH.
Hcenonb30BaTh OPHOTAEKERHOE H3MepeHHE [THH H
mwromaznei Ha KreTdaTof Gymare, npHOTHAERHOE H3MEPeHHE
JTHHEL OKPYKHOCTH, IIOINATH KpyTa
[lonoXHTeIbHEIE H 40 Ilensle gncna. IIpHBOAHETE OpHEMeEPHI HCIOIB30BaHHA B pealbHOH KH3HH

MOTOKHTENBHEIX H OTPHIATETBHBIX THCEI.
H300pakaTh [elTble YHCTA, TOJOKHTETBHEIE H
OTPHIIATE/IbHbIE YHCIA TOUKAMH Ha YHCI0BOH IIPAMOH,
HCHO0/Ib30BATH YHCIOBYIO NPAMYIO [UIA CPAaBHEHHA YHCEL.
IIpaMeHATH OPABA/IA CDABHEHHA, YIOPSAA0THBATE IICIbIE
THCIa; HAXOAHTE MOIYIIb YHCTA.

P OopMYIHDPOBATH NPABHIA BEIMHCIEHHS C TONOKHTEIbHBIMH
H OTPHIATENHHEIMH YHCIAMH, HAX0AHTH 3HAYTeHHA
THCIIOBBIX BEIPAKEHHH, colepKallux IeHcTBHA

C MOJIOKHTEIBHBIMH H OTPHIATEIBHBIMH THCIAMH.
IIpEMeRSTE CBORCTBA CTIOKEHHA H YMHOKEHHA

JUIA Ipeobpa3oBaHHA CYMM H IPOH3BeJeHHH




[IpencraBlieHHe JAHHBIX

IIpsmoyroneHan
CHCTEMa KOOPTHHAT
Ha TIOCKOCTH.
KoopaHHEATEI TOUKH
Ha IIOCKOCTH,
abciHcca H
OpAHHATA.
Ctonbuartsie B
KPYTOBEIE
TTHArpaMMEL.
IIpakTHYecKan
pabora «IlocTpoenne
TTHATPAMMY.
Pemenne TEKCTOBBIX
3amad. coflep;Kamux
JIaHHBIE,
TpeACcTaBIeHHEIE

B Ta0IHnax u

Ha JHarpaMMax

OO0BACHATH H HILTIOCTPHP 0OBATH HOHATHE IPAMOYTOIBHOH
CHCTEMBI KOOD/IHHAT Ha MIIOCKOCTH, HCIOIh30BATh
TEPMHHOIIOTHIO; CTPOHTH Ha KOOPIHHATHOH TUTOCKOCTH
TOUKH H QHTYPEL 110 3aJaHHBIM KOOPAHHATAM, HAXOJHTH
KOOPIHHATHI TOUEK.

YaTaTh cTOI0TATEHE H KPYTOBEIE THATPAMMBI;
HHTepPOPeTHP0BATH JaHHBIE; CTPOATH CTOI0UATEIE
anarpaMmsl. Henop3oBaTh BE(popMannio,
IIpelcTaBIeHHYI0 B TaONHOAX, HA JHArpaMMax A1 pelleHHs
TEeKCTOBEIX 3a/1av H 3a/1a¥ H3 peaasHoH KH3HH

Harmaaas reoMeTpHa. 9 IIpsmoyroneHBLHT PacnosEaBaTh Ha HepPTeXax, PHCYHKAX, OHCBLIBATE
DHTYPBI B IPOCTPAHCTBE nmapaiienenunen, HMHPAMHIY, IPH3MY, IHIHHIP, KOHYC, Map, H300paKATh HX
KyO, IpH3Ma, 0T PYKH, MOeJIHPOBATEL H3 OyMarH, mJIacTHIHHA, IPOBOTOKH
MHPAaMHJa, KOHYC, u ap. IIpEBoAATE OPEMEPHI 00BEKTOB OKPYKAIOIero MHpA,
OHIHHIP, Map H HMERIHX GOopMEI HA3BaHHEIX Tell.
cthepa. Hcooap30BaTh TepMHEHOJIO0THIO: BEPIIHHA, pe0po, IPaHb,
IT300paxenne OCHOBaHHE, BEICOTA, PaJHYC H JHAMETp, Pa3BEPTKa.
NPOCTPAHCTBEHHBIX H3yuaTh, HCIOIB3YA IKCIEPHMEHT, HaOMIOIeHHE, H3MEPEHHE,
¢uryp. IlpAMEpE MOJIETHPOBAHHE, B TOM YHC/IE€ KOMIIBIOTEPHOE, H ONHCHIBATH
Pa3BEPTOK CBOHCTBA Ha3BaHHAIX Te/, BbIABISATH CX0ICTBA H
MHOI'OTDAHHHKOB, PA3IHYHA: MeKIY IHPAMHIOH H NPH3MOH; MEKIY
LHIHHIPA H KOHYCA. IHIHHPOM, KOHYCOM H IIapoM.
TIpakTHUECKAA Pacmo3EaBaTh Pa3BEPTKH Mapanieleninena, Kyda, MpH3MEL,
pabota «Co3maHne MTHPaMHAIEL, KOHYyca, MIIHHAPA; KOHCTPYAPOBATH JTaHHEIS
Mozene Tena H3 pa3BEPTOK, CO3aBaTh HX MOJENH.
MPOCTPAHCTBEHHBIX Co31aBaTh MoJIeIH IPOCTPAHCTBEHHBIX QHTYp (A3 OyMary,
buaTYpY. IIPOBOJIOKH, IUIACTHIHHA H 1Ip.)
IlonaTne o6néMa; H3mepaTs Ha MoJe/sX: ATHHE péGep MHOTOIPDaHHHKOB,
€IHHHIIBl H3MEPEeHHA | AHaMeTp Iapa.
obpéMa. O6BEM BbIBOAAETH (hopMyay 06béEMa MPAMOYTOIBHOTO
TIPAMOYTOIBHOTO MapalIeIenHnesna.
MapajlelelHnena, BeraacasaTs mo gopmyaaMm: o0bEM IPAMOYTOIBHOTO
Ky0a, hopMyIEl napajaenenunena, Kyoa; HCIOIb30BaTh eJHHHIBI H3MEPEHHA
00Béma 00bEMa; BEIMHCAATE 00BEMEL Tell, COCTABIEHHEIX H3 KyDOB,
napajlie/lelHIeN0B; pellaTh 3aJAMH C PealbHBIMH JaHHEIMH
[ToBTOpEeHHE, 0600MmenHHe, 20 IloBrOpenne BpIvHCISTE 3HA9eHHA BRIPAKeHHH, COLep/Kallnx
CHCTeMaTH3aIHA OCHOBHEBIX TIOHATHH HaTypaJbHEIE, [IeNble, T0I0KHTENbHBIE H OTPHIIATENbHEIE
H METOJ0B KypPCOB 5 qHCa, 0OBIKHOBEHHBIE H IeCATHUHBIE IPOOH, BBIIIOIHATE
H 6 KJIaccoB, peoOpa30BaHHA YHCENI H BRIPAXKCHHH.
ofobmenHe H BrI6EpaTH cmocod cpaBHEHHA THCEN, BEMYHCICHHIH,
CHCTeMaTH3alHA OPHEMEHSTH CBOHCTBA apHOMeTHIeCKHX JefcTBHH
3HaHHIT J715 PAalHOHAIH3AIHH BBIYHCISHHH.
Pemarsp 3a1a9H H3 peaIbHOH KH3HH, IPAMEHITh
MaTeMaTHUecKHe 3HAHHSA /11 PElIeHHA 3a1a9 H3 JPYTHX
IIPEIMETOB.
PemaTe 3aJa9H PA3HBEIME CHOC00AMH, CPABHABATD,
BBIOHPATH CIHOCOGBI PEIICHHA 3a1aTH.
OcynecTBAATE CAaMOKOHTP 0/1b BBINIOTHAEMBIX TeHCTBHH H
CaMOIIPOBEPKY pe3yiIbTaTa BEIYHCICHHH
(OBIIEE KOJIMYECTBO 170

HACOB I10 ITPOIPAMME




PabGouas nporpamma
yueOHOro Kypca «AJireopa» B 7-9 kiaccax

IHOACHHTEJ/IBHAA 3AITHCKA

Anrebpa ABIAETCA OJHHM H3 ONOPHBIX KYPCOB OCHOBHOTO 00Imero odpa3oBaHHA:
OoHa oOecIeYyHBaeT H3YUE€HHE APYTHX AHCIHILUIHH, KaK €CTeCTBEHHO-HAay4HOIO. TakK H
T'YMaHHTApHOTO IHKJIOB, €€ OCBOeHHe HeoOXO0JHMO 1A MPOoJoTKeHHA oOpa3oBaHHA H
B MOBCEIHEBHOH JKH3HH. Pa3BHTHE Yy o0OYyYalOIDHXCA HAY4YHBIX IpeAcTaBICHHH
0 TPOHCXOKJAEHHH H CYIMIHOCTH anrebpandeckux abcrpakiuii, cmocobe oTpakeHHA
MaTeMaTHYECKOH HayKOH ABJIEHHH H IIPOLIECCOB B NpHpoAe H OOIMMECTBE, POJIH
MaTe€MaTHYECKOr0 MOJETHPOBAHHA B HAYIHOM II03HAHHH H B IMPAaKTHKE CIOCOOCTBYET
$GOpMHPOBAHHK HAYIHOTO0 MHpPOBO33DEHHA H KavecTB MEIILICHHA, He0OXOIHMBIX
JUTS aflaliTallHH B COBpeMeHHOM ITH¢ poBoM obmecTBe. [3yuenne anreSpsl obecrieunBaeT
pa3BHTHE YMeHHA Ha0IrJaTh, CPaBHHBAaTh, HAXOJHTh 3aKOHOMEPHOCTH. TpedyeT
KPHTHYHOCTH MBINUIEHHA, CIOCOOHOCTH apryMeHTHPOBAaHHO 0OOOCHOBBIBATH CBOH
neficTBHA H BHBOAEL (OpPMyIHpoOBaTh yTBepkIeHHA. OCBOGHHE Kypca anreOpsl
ofecreyHBaeT pa3BHTHE JTOTHYECKOr0 MBINUICHHA O0yYalOMHXCA: OHH HCIOIB3VIOT
NEOYKTHBHBIE H HHOVKTHBHBIE pacCykKIAcHHA, o0000IMeHHE H KOHKPETH3ALHIO,
abcTparapoBaHHe H aHaloraw. O6yueHne anredpe npeanoaaraeT 3HaUYHTeIbHBIH 00BEM
CAMOCTOATENBHOH NEATENRHOCTH 00VYAIOINHXCA, MO3TOMY CaMOCTOATENBHOE PEIIEHHE
3aja4 ABAETCA peadH3allHel JeATeIbHOCTHOTO IPHHITHIIA 00 yIeHHA.

B cTpykType mporpaMMmbl yueOHOro Kypca «Amaredpa» Ui OCHOBHOIO OOIIETro
o0pa3oBaHHA OCHOBHOE€ MECTO 3aHHMAKT COJepKaTeIbHO-METOHUYECKHE THHHH:
«UHCIa H BEIMHCIIEHHAY, « AIredpaH4ecKHe BRIPaKEHHAY, « Y pABHEHHA H HEPABEHCTBAY,
«DyHKOHH». Kakaad H3 3THX COJepAKaTeIbHO-METOMHYECKHX JIHHHH pa3BHBaeTCA
Ha NPOTAKEHHH TPEX JIET H3YYEHHA Kypca, B3aHMOAECHCTBYA C APYTHMH €I0 JTHHHAMH.
B xoj1e H3y4eHHA ydeOHOro Kypca o0ydarmHMcA MPHXOIHTCA JOTHYSCKH pacCyXaaTh.
HCIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH A3BIK. B CBA3H ¢ 3THM B IIporpamMmy
yaeOHOro Kypca «Anrebpay» BKIHOYEHBI HEKOTOPhIE OCHOBBI JIOTHKH. MpEJACTaBICHHbBIE
BO BCEX OCHOBHBIX pa3lelax MaTeMaTHUYeCKoro o0pa3oBaHHA H CIOCOOCTBYIOIIHE
OBIAJICHHK0 O00y4arITHMHCA OCHOB YHHBEPCAJbHOTO MAaTEMaTHYECKOTO A3BIKA.
CoaepikaTenbHOH H CTPYKTYPHOH 0C00€HHOCTBIO YaeOHOro Kypca «Anredpay ABIAETCA
€ro HHTErPHPOBAHHBIH XapakKTep.

Copmep:xaHHe THHHH «YHCIa H BEIMHCIEHHA» CIYKHT OCHOBOH IUIA JalbHEHIIEro
H3yIeHHA MAaTEMaTHKH, CIOCOOCTBYET pa3BHTHI YV o0O0YJAIOMHXCA JOTHIECKOTO
MBINUIEHHA, (GOPMHPOBAHHI0 VMEHHA IIOTh30BAThCA ANITOPHTMAMH. a TaKkKe
NpHOOPETEHHI0 TNPAKTHYECKHX HAaBBHIKOB, HEOOXOMHMBIX [UIA IMOBCEJHEBHOH KH3HH.
Pa3BHTHE MOHATHA O YHCIE Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHHA CBA3aHO
C panmHOHAIBHBIMH H HPpPallHOHATRHBIMH JHCIAMH. (DOPMHPOBAHHEM IpeCTaBIeHHH
0 JOeHCTBHTEIBHOM YHCIE. 3aBepIllieHHEe OCBOSHHA YHCIOBOH JHHHH OTHECEHO
K CpeaHeMy o0meMy oOpa30BaHHIO.



CopmepixanHe OBYX anreOpaHdecKHX THHHH — «AnreOpaHduecKHe BBIPAKEHHI» H
«YpaBHEHHA H HEPaBEHCTBa» CIOCOOCTBYeT (OPMHpOBAHHIO Y 00yJarONIHXCA
MaTEMaTHYECKOTO allllapaTa, HeoOX0HMOTO JITTA pelleHHA 3adad MaTeMaTHKH, CMEKHBIX
IpeIMETOB H MNPaKTHKO-OPHEHTHPOBaHHBIX 3agad. Ha ypoBHe ocHOBHOro oGImero
oOpa3zoBaHHA yueOHBII MaTepHal TPYNIHPYETCA BOKPYT pallHOHAIBHBIX BBIpaKeHHIL.
Anrebpa OeMOHCTpHpPYeT 3HAUeHHEe MAaTEMaTHKH Kak #A3BIKa [UIA IOCTPOSHHA
MaTeMaTHUYECKHX MoJeleH, OMHCcaHHA MMPOIIECCOB H ABJIEHHH peansHOr0o MHpa. B 3aga4un
o0ydeHHA anrreOpe BXOJAT Takike JalbHeHIee pa3sBHTHE AITOPHTMHYECKOTO MBITTLIEHHA,
He0o0X0IHMOr0, B 9aCTHOCTH. JUIA OCBOSHHA Kypca HH(GOPMAaTHKH, H OBIaIcHHE HABBIKAMH
NeAyKTHBHBIX paccyxJeHHH. [IpeoOpasoBaHHe CHMBOJBHBIX (opM cIocoOCTByeT
Pa3BHTHIO BooOpakeHHA, CITOCOOHOCTEH K MaTeMaTHISCKOMY TBOPIECTRY.

CopepxaHHe (VHKIHOHaIbHO-TpadHYeCKOH /IHHHH HalleleHO Ha IIOIyUeHHe
o0yJaromHIMHCA 3HAHHH 0 (QVHKIHAX KakK BaKHeHImIeH MaTeMaTHUECKOH MoIemH
1A OMHCAHHA H HCCISIOBAHHA pa3HOOOpa3sHBIX MPOIECCOB H ABICHHH B NMPHPOIE H
obmecTBe. l3ydeHHe MaTepHala CIMOCOOCTBYET Pa3BHTHIO Yy 00yJalOMHXCA yYMEHHA
HCIOIBb30BaTh pa3fHYHBIE BREIpAa3HTEIbHBIE CPEACTBA A3bIKA MaTEeMaTHKH — CIIOBECHEIE,
CHMBOIIHYeCKHE, rpadHdeckHe, BHOCHT BKIa/ B opMHpOBaHHE MpeIcTaBISHHH 0 POIH
MaTeMaTHKH B Pa3BHTHH ITHBHIH3AIIHH H KYJIBTYPHI.

CormacHo yaeOHOMY IIIaHY B 7—9 Kiaccax H3ydaercd yueOHBIH Kypc «AareGpar.
KOTOPBIH BKIHOYaeT CIEIVIOIIHE OCHOBHBIE pa3fielbl coiepkaHHA: «UHcoa H
BBITHCICHHA». «AlreOpaHuecKHe BBIpAXKEHHA», «YpPaBHCHHA H HEpPaBEHCTBa».
«DYHKITHH».

Ofmee 4YHCIO 4YacoB, PEKOMEHIOBAHHBIX MId H3yUeHHA YyueGHOro Kypca
«AnreGpa», — 306 gacoB: B 7 kmacce — 102 waca (3 waca B Helemwo), B 8§ Kilacce —
102 vaca (3 gaca B HeJlem0). B 9 kinacce — 102 gaca (3 gaca B HEZIemH0).

COJEPKAHHE OBYUYEHHA

7 KJIACC
Yrciaa H BBIYACIeHAS

Jpobu 00BIKHOBCHHEIC H JECATHIHEIS, IIEPEX01 OT OOHOH (OPMEI 3allHCH ApodeH K
npyroii. IloHATHE pamHOHAIBHOIO YHCIA, 3alHCh, CpPaBHEHHE, YIOpPAJOYHBaHHE
PallHOHATBHEIX YHCET. ApHQMeTHUYeCKHE ASHCTBHA C palHOHATBHBEIMH YHCIAMH.
Pemenne 3a1a4d H3 pealbHOH NPaKTHKH Ha JacTH. Ha ApoOH.

CTenmeHp C HaTypaldbHBIM IIOKa3aTelIeM: ONpedeleHHe, MNpeodpa3oBaHHE
BEIpa;K€HHH Ha OCHOBE OIpeJlelieHHd, 3alHCh OOMBIMHX YHCeld [IpolleHTHI, 3aIHCh
IPOICHTOB B BHAe ApoOH H apo0H B BHIAE NPONECHTOB. TpH OCHOBHEIE 3aJdadyH Ha
MPOIIEHTEI, PEMICHHE 3aJa9 H3 peaIbHOH IMPaKTHKH.

IIppMeHeHHEe NPH3HAKOB AEIHMOCTH, pa3lI0oAke€HHE HAa MHOKHTEIH HaTypaJbHBIX
JHCEIL.

PeanbHbIE 3aBHCHMOCTH, B TOM 9HCIIE IIpAMasA H 00paTHaA MpPONMopPIHOHATIBHOCTH.



AnredpaHvdecKHe BHIpAXKeHHS

[lepeMeHHBIE, YHCIOBOE 3HA4YeHHEe BBIPAaXEHHA C IepeMeHHOH. JlomycTHMBIE
3HaucHHA NepeMeHHBIX. [IpeicTaBieHHe 3aBHCHMOCTH MeEXIy BeIHYHHAMH B BHIE
dopmyael. Beramcnenua mo ¢opmynam. IIpeoOpa3opaHHe OVKBEHHBIX BHIpaKeHHI.
TOKIECTBEHHO paBHBIE BhIpakeHHA. IpaBHIa MpeoOpa30BaHHA CYMM H TIPOH3BEIeHHIA.
MpaBH]Ia PACKPBITHA CKOOOK H IMPHBEIeHHA MMOJOOHBIX ClTaraeMbIX.

CBOHCTBa CTEIIEHH ¢ HaTypaJIbHBIM IIOKa3aTeleM.

OnHoulleHBl H MHoOrouwieHel. CrTeneHsr MHorouileHa. (ClIoKeHHe, BBIYHTAHHE,
YMHOKEHHE MHOro4YIeHoB. @OpMYyIIBl COKpamEHHOrO YMHOKEHHA: KBaJgpaT CYMMBI H
KBagpaT pasHocTH. @DopMmylaa pa3sHOCTH KBaapaToB. Pa3slokeHHE MHOTOYICHOB
Ha MHOKHTEIH.

YpaBHeHHS H HepaBeHCTBA

YpaBHeHHe. KOpeHb VypaBHEHHA, TIpaBHiIa Tpeo0Opa3oBaHHA ypaBHEHHA.
PaBHOCHJIBHOCTh YPaBHEHHH.

JInHeHHOE ypaBHEHHE C OJHOH IIEPEMEHHOH, YHCI0 KOPHEH IHHEHHOr0 ypaBHEHHA,
pellicHHEe IHHEHHBIX ypaBHeHHH. CocTaBlIeHHE YypaBHEHHIH MO YCIOBHIO 3aJadH.
PemeHHe TEKCTOBHIX 3aJad ¢ IOMOIIBI) YpaBHEHHH.

JInHeliHOe ypaBHEHHE ¢ ABYMA IEepeMeHHBIMH H ero rpadmk. CHcTeMa ABYX
NMHHeHHBIX YpaBHEHHH ¢ IBYMA IepeMeHHBIMH. PelmeHHne CHCTEM YpaBHEHHH crmocofom
MOACTAaHOBKH. [[pHMEpHI pelmeHHA TEKCTOBBIX 3a7a4 ¢ MIOMOINBI0 CHCTEM YpaBHEHHIH.

PYHKIOHH

KoopansaTa TOUYKH Ha OpAMOH. UHCIOBEIE IPOMEKYTKH. PacCcToAHHE MEXKIY ABYMA
TOYKaAMH KOOPIHHATHOH MPAMOH.

[IpAMoyTOIBHAA CHCTEMA KOOPAHHAT, ocH Ox H Oy. AGciiHcca H OpJHHATA TOYKH
Ha KOOPJIHHATHOH MiockocTH. [IpHumepsl rpadHKoB, 3ajaHHBIX dopmynamu. UreHHe
rpaHKOB peanbHBIX 3aBHCHMOocTe. [Tonatae ¢pyuknud. ['paduk Gyuaximun. CBoficTBa
dyaknuii. JIugeitHaa ¢yHKnHA, e€ rpaduk. ['padpuk QyEknuH y = |x|. ' padHueckoe
peleHHe THHEHHBIX YPaBHEHHH H CHCTEM JTHHEHHBIX YPaBHEHHH.

8 KJIACC
YHc/1a H BbITAC/IeHASA

KBagpaTHBIH KopeHB H3 YHCIA. [ToHATHE 00 HppalHOHATRHOM YHCTIE. J[eCATHIHEIS
NpHOTHAKESHHA HpPpalHOHATRHEIX uHceld. CBoiicTBa apHMeTHUYeCKHX KBaJpaTHEBIX
KOpHeH H HX MpHMeHeHHe K npeodpa30BaHHI0 YHCIOBBIX BRIPAKEHHIH H BEITHCICHHAM.
JleficCTBHTEIbHBIE YHCIIA.

CTeneHb ¢ MeIbIM NOKa3aTeleM H e€ cBoiicTBa. CTaHJapTHaA 3allHCh YHCIA.

AnredpaHvdecKHe BHIpAXKeHHS
KBagpaTHeIH TpEX4ileH, pa3iloKEHHE KBaJpaTHOrO TPEXWIEHAa HAa MHOKHTEIIH.
Anrebpandeckad qpods. OCHOBHOE CBOHCTBO anrebpandeckoil qpobn. CloxkeHHE,
BEITHTAHHE. YMHOKEHHE, IeIeHHe anrebpandeckux apobeii. PanoHaIbHBIE BEIpaXKEHHA
H HX Ipeobpa3oBaHHE.



YpaBHeHHS H HepaBeHCTBA

KBagpatHoe ypaBHeHHe, ¢opMyla KOpHeH KBaJpaTHOI0 ypaBHEHHA. Teopema
Buera. Pemenne ypaBHeHHH, CBOJAMINXCA K THHEHHBIM H KBaJpaTHBIM. [IpocTeiimue
npo0HO-pallHOHA/IBHEIE YPaBHEHHA.

I'paduaeckas HHTepHpeTallHd YpaBHEHHH C JOBYMA IepeMEHHBIMH H CHCTEM
JTHHEHHBIX YpaBHEHHH ¢ IByMA IepeMeHHBIMH. [[pHMEpEI pelieHHd CHCTEM HEelTHHEHHBIX
YpaBHEHHH C JBYMA MepeMeHHBIMH.

Pemenne TeKCTOBBIX 3a1a4 anredpandeckHM CIIOCOOOM.

UHcIoBEIE HEepaBeHCTBA H HX CBoOiHcTBa. HepaBeHCTBO ¢ OQHOH IE€peMEHHOH.
PaBHOCHIBHOCTE HEpaBeHCTB. JIHHeHHbIe HepaBeHCTBa ¢ OJHOH nepeMeHHOoH. CHCTEeMBI
JTHHEHHBIX HEPABEHCTB C OJJHOH IepeMEeHHOH.

PDYHKNHHA

[Tonarne ¢yuknuH. OG6GIACTh ONMpedeIeHHA H MHOXKECTBO 3Ha4YeHHH (QYHKITHH.
CoocoOrl 3agadaA () VHKITHE.

I'paduk ¢yHkuEH. UTeHHE cBOHCTB QVHKIHHE mo eé rpaduky. [IpaMeps! rpadHKOB
(O VHKIIHIH, 0TpaKalOMIHX pealbHbIe IPOIECCHL.

@OVYHKIIHH, OITHCHIBAIOIIHE IPAMYIO H 00pPaTHYIO IPOMOPITHOHATBHEIE 3aBHCHMOCTH,

ux rpadukH. OYHEKIHH v = ¥°, v = ¥, y =V/x, v=|v|. [padHuIeckoe pelmeHHe ypaBHEHHit

H CHCTEM YpPaBHEHHH.

9 KJIACC
Unc/Ia 4 BBITHC/IeHAA

PannoHanpHBIE 4YHCIA, HppPalHOHAIbHBIE YHCIA, KOHEYHble H OECKOHEUYHBIE
necATHUIHBIE TpoOH. MHOKECTBO JeHCTBHTEIBHBIX YHCEN, AeHCTBHTEIbHBIE YHCTA KaK
OecKOHeUHBIe JeCATHUHBIE ApoOH. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHOKECTBOM JIeHCTBHTEIBHEIX YHCEI H KOOPAHHATHOH MPAMOI.

CpaBHeHHE NeHCTBHTENbHBIX JHCEIL apH(MeTHIECKHE JeHCTBHA
C IeHCTBHTEIbHEIMH YHCIAMH.

Pasmepsl  00BEKTOB  OKpPYKAKIMIET0  MHpa, JIHTETBHOCTH  MPOIECCOB
B OKPY/KarOIIeM MHpPE.

[IpubnukEHHOE 3HA4YeHHE BEIHYHHBL, TOYHOCTh MPHOMHKEHHA. OKpYIIEHHE
gucel [IpHKHIKA H OlIEHKa Pe3yIbTaTOB BEIYHCIEHHH.

YpaBHeHHS H HEPABEHCTBA

JInHeiiHOE ypaBHEHHE. PelmeHHe ypaBHEHHH, CBOJAIHXCA K JIHH CHHBIM.

KBagpaTHoe ypaBHeHHe. PemieHHe ypaBHEHHH, CBOOAMHAXCA K KBaJpaTHBIM.
bukBagparHoe ypaBHeHHe. [IpHMepBl pemI€eHHA YpPaBHEHHH TpPeTheH H YeTBEPTOH
CTeNeHeH pa3TokeHHeM Ha MHOKHTEITH.

Pemenne apoOHO-pamHOHAIBHBIX YypaBHEHHH. PeleHHe TEKCTOBBIX 3amad
anredpandecKHM METOIOM.

VpaBHeHHe C JIBYMA MEpPeMEHHBIMH H ero rpadHkK. PemeHHe CHCTEM [IBYX
THHEHHBIX YpaBHEHHH ¢ IByMA IepeMEHHBIMH. PellieHHe CHCTEM ABYX YpaBHEHHI, 0THO



H3 KOTOPBIX THHEHHOE, a Jpyroe — BTOpOH cTemeHH. I padHdueckad HHTEpIpETAIHA
CHCTEMBI YpaBHEHHH C IBYMA IepeMeHHBIMH.

PemeHHe TEKCTOBBIX 3a1a4 alredpaHdecKHM CIIOCOOOM.

UuncnoBsle HEpaBEHCTBA H HX CBOHCTBA.

Pemenne nHHEHHBIX HEpaBeHCTB ¢ OOHOH MepeMeHHOH. PemeHHe cHcTeM
MHHeHHBIX HepaBeHCTB ¢ OJHOH mepeMeHHoH. KBagpaTHeIe HepaBeHCTBa. [ padHueckas
HHTEPIpETalHA HEPABEHCTB H CHCTEM HEPABEHCTB C IBYMA IIepEeMEHHBIMH.

POyHKOHH
KBagparuunas GyHKIHA, €€ rpaduk H cBoficTBa. [Tapaboia. KoopIHHATEI BEPITHHEI
napabomabl, 0Ch CHMMETPHH Mapaboibl.

I'pabukn ¢ymknui: y = £x, y = kx+ b, y = £ y=x%y=+x y=|x|

:
X
H HX CBOHCTBA.
YHc10BBIe HOCTeT0BATE/ILHOCTH H NP OrpeccHA
[TonATHE YHCIOBOH TMOCTEJOBATEIBHOCTH. 3aJaHHe MOCIeI0BaTEIbHOCTH
pekyppeHTHOH dopmytoi H GopMmynoi 1#-ro 1ieHa.
ApudmeTHueckad H TeoMeTpHUecKad mporpeccHH. @opMylIsl 7-T0  TWIeHa
apHpMETHIECKOH H reoMeTpPHIECKOH mporpeccHi. CyMMBI IIEPBEIX 7 YIEHOB.
M3o0pakeHHe WIeHOB apH(pMeTHIeCKOH H reoMeTpHIeCKOH MporpeccHil TOUKaMH
Ha KOOPIHHATHOH IUIOCKOCTH. JIHHEHHBIH H 53KCIOHEHIHAIBHBIA pocT. CII0XKHBIS
MPOIEHTHI.

IIPEIMETHBIE PE3YJIBbTATDI

[IpeqmeTHBIEe  pe3yabTaTBl  OCBOEHHA  IporpaMMmel  yueOHOro  Kypca
K KOHIY 00VicHHA B 7 KJIacce:

YHc/1a B BRITHCIeHES

BBINONHATH, cOUeTad YCTHBIE H MHChbMEHHBIE IPHEMBI, apHGMeTHIEeCKHE JeHCTBHA
C palHOHAIBHBIMH THCJIAMH.

HaxoguTh 3HaUYeHHA THCIOBBIX BEIpa/KEHHH, IPHMEHATH pa3HOOOpa3HBIE CIIOCOOBI
H IPHEMBI BRIMHCICHHA 3HAYSHHH JpOoOHBIX BRIpAXKEHHH, COJepKalMHX 0OBIKHOBEHHEIS
H JeCATHYHEBIE Jpo0H.

[Tepexoaute oT oxHOH ¢opMBEI 3allHCH YHCET K Jpyroi (mpeoOpa3oBEIBATH
OECATHIHYI Apo0b B OOBIKHOBEHHYHK), OOBIKHOBEHHYI) B JECATHYHYK, B YaCTHOCTH
B 0ECKOHEUHVIO JeCATHIHYIO IP0o0k).

CpaBHHBaTh H YIOPAJIOYHBATh PallHOHAIbHBIE YHCIIA.

OKpyTiIATE YHCIA.

BBRINONHEATh NPHKHAKY H ONEHKY pe3yiabTaTa BEIYHCICHHH, OLEHKY 3HA4YeHHH
JHCIOBEIX BBIpaKCHHH. BBIMOTHATE ASHCTBHA CO CTENEHAMH ¢ HaTypalbHBIMH
MOKa3aTeIAMH.

[IpuMeHAThP TpPH3HAKH ASTHMOCTH, pa3loKeHHE Ha MHOKHTEIH HaTypaIbHBIX
JHCEIL



PemaTh npakTHKO-OPHEHTHPOBAHHEIE 3a/Ia4H, CBA3aHHBIE C OTHOIMEHHEM BeTHYHH,
IPOIMOPIHOHATEFHOCTEI0 BEIHYHH, IIPOICHTAaMH, HHTEPIPETHPOBATh PE3VIBTATEHI
pemIeHHA 3aaa4u ¢ VIETOM OrpaHHYeHHH, CBA3aHHBIX CO CBOHCTBAMH paccMaTpPHBaeMBIX
00BEKTOB.

AnredpanvdecKHe BbIpaKeHHNA

HMcnonap3oBaTh anredpaHuecKyl TEPMHHOIOTHI0O H CHMBOJIHKY, NPHMEHATH €&
B [IPOLIECCE OCBOSHHA y4e0HOIro MaTepHala.

HaxonnTe 3HaueHHA OYKBEHHBIX BHIpaKeHHH TpPH 3aJaHHBIX 3HAYeHHAX
TepeMeHHBIX.

BemonHATs mpeoOpa3oBaHHA IET0T0 BBEIPAKEHHA B MHOTOWIEH IpPHBEISHHEM
MOJ0OHBIX ClIaraeMBbIX, PACKPBEITHEM CKOOOK.

BrInonHATE YMHOKEHHE OJJHOYIEHA Ha MHOI'OYIEH H MHOIOYIEHa Ha MHOTOYJIEH,
IPHMEHATH (OPMYIIBI KBaJpaTa CyMMBI H KBaJpaTa Pa3HOCTH.

OcymecTBIATh pa3oKeHHE MHOTOWIEHOB HA MHOKHTEIH C TIOMOINIBIO BEIHECEHHA
3a CKOOKH oOmero MHOKHTEIA, TIPYNIHPOBKH cllaraeMbIX, IpPHMeHeHHA (opMyn
COKpaMmEéHHOTO YMHOKEHHA.

[IppMmeHATE npeoOpa3oBaHHA MHOTOWIEHOB A PEIIEHH:A pa3IH4YHBIX 3a1ad
H3 MaTeMaTHKH, CMEXKHBIX IIPeIMETOB, H3 PealbHOH NpPaKTHKH.

Vcnonp3oBaTk  CBOHCTBA  CTENEHEH C  HAaTypalbHBIMH  IIOKa3aTelAMH
1714 TipeoOpa3oBaHHA BhIpaKEeHHH.

YpaBHeHHS H HepaBeHCTBA

Pemarts nuHelHBIE ypaBHEHHA ¢ OJJHOH IepeMeHHOH, IPHMEeHAA [IPaBHa [epexoa
OT HCXOIHOI'O0 YpaBHEHH:A K PAaBHOCHIBHOMY eMy. IIpoBepATh., ABIAETCA IIH YHCIO
KOPHEM YPaBHEHHA.

[IpaMeHATs TpadHIeCKHEe METOABl IPH pPEIIeHHH IHHEHHBIX yYpaBHEHHH H HX
CHCTEM.

[TogGupaTh MpHMEpPHI Nap YHCEN, ABIAIONIHXCA PEIIEeHHEM THHEHHOrO ypaBHEHHA
C JIByMA IIepeMEHHBIMH.

CTpoHTh B KOOPJHHATHOH ILIOCKOCTH TpaUK JTHHEHHOrO ypaBHEHHA C JABYMA
IepeMeHHBIMH, MOIb3YACH Tpad)HKOM, IPHBOIHTH MPHMEPEI PEMIeHHA YpaBHEHHA.

Pemath cHCTEMEI IBYX THHEHHEBIX YpaBHEHHH ¢ ABYM:A IEPEMEHHBIMH, B TOM YHCIIE
rpa)HYECKH.

CocTaBIdATh H pemars JHHEHHOE YpaBHEHHE HIIH CHCTEMY JIHHEHHBIX YpaBHEHHH
[I0 YCIOBHK 3aJa4H, HHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJadH
MOTYyYEHHBIH pE3yJIbTarT.

PDyEKOIER

I1300paxaTe Ha KOOPOHHATHOH NIpPAMOH TOYKH, COOTBETCTBYIOINHE 3aJaHHBIM
KOOpJHHATaM, JIy9H, OTpPe3KH, HHTEpBalbl, 3alHCHIBATh YHCIOBBEIE TPOMEKYTKH
Ha anre0paHdecKoM A3BIKE.

OTMmeuaTh B KOOPAHHATHOH MIO0CKOCTH TOYKH 110 3aJaHHBIM KOOpPJAHHATAM, CTPOHTH
rpaHKH THHEHHBIX QyHKIHHA. CTPpoHTh rpadHK QYHKIHH v = |x].



OnHCHIBATE ¢ MOMOIIBI QVHKIHI H3BECTHBIE 3aBHCHMOCTH MEXAY BeTHUYHHAMH:
CKOpPOCTh, BPEMA, PACCTOAHHE, [[€HA, KOJIHYECTBO, CTOHMOCTH, NMPOH3BOJAHTENBHOCTS,
BpeMiA, 00BEM paboOTHL.

HaxonuTth 3HaueHHE (YHKIIHH 0 3HAUYCHHIO €€ apryMeHTa.

[Torumate rpaduueckHil cmoco0 mpeacTaBIeHHA H aHaIH3a HHDOpPMAIHH,
H3BJIE€KaTh H HHTEPIPETHPOBaTh HHGOPMAIHIO H3 IpaHKOB pealbHBIX IMPOIECCOB H
3aBHCHMOCTEH.

[IpeaMeTHBIE pe3yIbTaTel OCBOSHHA IIporpaMMBl yde0HOTO Kypca K KOHIY
obyueHHA B 8 KiIacce:

Yrcia A BbIYHACIeHAA

Hcnonp3oBaTk HadaldbHBIE HPEACTABICHHA 0 MHOKECTBE JCHCTBHTEIBHBIX YHCEI
074 CpPaBHEHHA., OKDPYITIEHHA H BBIUHCICHHH, H300paxaTh NEHCTBHTEIBHBIE YHCIIA
TOYKaMH Ha KOODJAHHATHOH MPAMOM.

[IpHMEHATF TOHATHE apH(PMETHYeCKOro KBaJApaTHOTO KOPHA., HaxXOIHTh
KBaJ[paTHble KOPHH, HCHOIb3yA HOPH HE0OXOJHMOCTH KalbKYIATOpP, BHIINOIHATH
npeoOpa3oBaHHA BBIPAKEHHH, COJIEp:KAIHX KBaJpaTHBIE KOPHH, HCIOOIb3yA CBOHCTBA
KOpHEH.

Hcnoap30BaTe 3allHCH OOJMBINHX H MalbIX YHCENI ¢ HOMOMIBI0 ISCATHYHBIX ApodeH
H cTeneHeH yHcia 10.

Anredpanveckde BbIpaKeHHS

[TpHMEeHATh MOHATHE CTENEHH C NeTbIM MMOKa3aTeleM, BRINOIHATE Mpeodpa3oBaHHA
BBIpaKEHHH, CoepKaIHX CTEIeHH C LEIbIM ITOKa3aTeleM.

BRINONHATE TOXAECTBEHHBIE IIpeo0pa3oBaHHA pALHOHAIBHBIX BHIPAKEHHH
Ha OCHOBe€ IIPaBHII AeHCTBHH HaJ MHOTOWISHAMH H alre0paHdecKHMH IPOOAMH.

PackianpiBaTe KBaIpaTHBIH TPEXYNEH HA MHOKHTEIH.

[IpuMmeHATE Ipeo0pa3oBaHHA BBIPAKEHHH [ PpeEMIeHHs pa3sIH4YHBIX 3a71a9
H3 MaTeMaTHKH, CMEKHBIX [IPEIMETOB, H3 PEATbHOH NPAKTHKH.

YpaBHeHHS H HepABeHCTBA

Pemate 1HHeiiHBIE, KBaJpaTHBIE YpPaBHEHHA H pallHOHAJIbHBIE YpPaBHEHHA.
CBOAANIHECA K HHM, CHCTEMBI JBYX YPaBHEHHH ¢ IBYM:A NepPeMEHHBIMH.

[TpoBOAHTE TpoCTeiinIHe HCCIeTOBAHHA YPaBHEHHH H CHCTEM YpaBHEHHIi, B TOM
qHCIe ¢ TPHMEHeHHeM TrpadHYecKHX MpeacTaBIeHHH (ycTaHABIHBAaTh, HMeeT JH
ypaBHEHHE HIIH CHCTeMa YpaBHEHHH pelleHHs, eClIH HMeeT, TO CKOIBKO. H Mpovee).

[TepexoauThs OT clIOBeCHOH (GOPMYIHPOBKH 3aladd K e& anreGpaHueckoil MoaemH
C NOMOINBK COCTABIEHHA YpaBHEHHA HIIH CHCTEMBI YpaBHeHHH, HHTEPHpPETHPOBATH
B COOTBETCTBHH C KOHTEKCTOM 3aJauH IMOTYIYCHHBIH pe3yabTaT.

[IpHMEHATE CBOHCTBAa YHCIOBBIX HEPaBEHCTB A CPaBHEHHA., OIEHKH, pemlaTh
NMHHeHHbIE HepaBE€HCTBa C OJHOH IepeMeHHOH M HX CHCTEMBI, JaBaTh rpadHIECKyIO
HIUTIOCTPAITHI0 MHOKECTBA PEIIeHHH HEPABEHCTBA., CHCTEMBI HEPABEHCTB.



DyYyRRIHEHA

ITTonHMaTP H HCHOIB30BaTh (YHKIIHOHATBHBIE NOHATHA H A3BIK (TEPMHHEL,
CHMBOJIHUeCKHEe 0003HaU€HHA), ONpEeAeATh 3HaueHHe (YHKIHH 10 3HAUCHHIO
apryMeHTa, OIpee/IATh CBOHCcTBa QYHKIIHH 10 € rpadHKYy.

CTpoHTh rpadHKH 37eMeHTapHBIX (YHKITHH BH/IA:

£ . .
y=2=,y=x2 y= x3y= vx, y = |x|, onHchBaTh CBOCTBa YHCIOBOH (YHKIHH
x

1o e& rpadHKY.

IlpenMerHble pe3ynbTaThl OCBOEHHA MporpaMMbl yde0HOTO Kypca K KOHITY
o0yueHHA B 9 KiIacce:

Yucaa H BbITHACIeHAS

CpaBHHBATE H YIOPALOIHBATh PAallHOHAIBHEIE H HPPAaIlTHOHAIBHEBIE THCIA.

BemonaATh apHPMeTHUYeCKHe AeHCTBHA C parHOHATBHBIMH YHCIaMH, COYeTad
YCTHBIE H NHCHMEHHBIE NPHEMBI, BBIINONIHATH BBEUHCIEHHA C HpparHOHAIbBHBIMH
JHCIaMH.

Haxooutp 3HaUeHHA CTENeHEH C IEIbIMH ITOKa3aTeIIMH H KOPHEH. BBEITHCIATH
3HAUeHHA YHCIIOBBIX BRIpaKEeHHH.

OKpyIIATE  JE€HCTBHTEIBHBIE YHCIIA, BBIOOIHATH NPHKHIKY pe3yibTaTa
BEIYHCICHHH, OLIEHKY YHCIIOBBIX BEIPA/KECHHH.

VpaBHeHHSI H HepABeHCTBA

Pemate nHHeEHHBIE H KBaJpaTHBIE ypaBHEHHA, YpaBHEHHA, CBOJAINHECA K HHM,
npocTeimue JpoOHO-pallHOHATbHEIE YPaBHEHHA.

Pemrate CHCTEMBI IBYX JHHEHHBIX YPaBHCHHH ¢ IBYMA NEPEMEHHBIMH H CHCTEMEI
JIBYX YpaBHEHHH. B KOTOPHIX OJHO YpaBHEHHE He ABIAETCA JTHHEHHBIM.

Pemate TeKCTOBEIE 3a/lauH anredpaHdecKHM CIOCOGOM ¢ IMOMOMIBI COCTABIEHHA
ypaBHEHHA HJIH CHCTEMBI JIBYX YPaBHEHHI ¢ JIBYMA TepeMeHHBIMH.

IIpoBoauThk mpocTeiiliHe HCCIeIOBaHHA YPaBHEHHH H CHCTEM YpaBHEHHi, B TOM
qHCIE ¢ NpHMEHeHHeM rpaHYecKHX IMpe[cTaBleHHH (ycTaHaBIHBaTh, HMEET IIH
ypaBHEHHE HIIH CHCTEMa YpaBHEHHH PENICHHA, €CTH HMEET, TO CKOIBKO, H IPoUee).

Pemrate THHelHbIe HEpaBEeHCTBA, KBaIpaTHEIE HepaBeHCTBA, H300pakaTh pelreHHe
HEpPaBEHCTB Ha YHCIOBOH MpAMOH, 3allHCHIBATh PEIIeHHE ¢ IOMOIBI CHMBOJIOB.

Pemate cHCTEMBI THHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIHYAOIIHE
KBaJpaTHOE HEPaBEHCTBO. H300pakaTh pelIeHHE CHCTEMBI HEPAaBEHCTB Ha YHCIOBOH
MpAMOI, 3aIMHCHIBATh PEMIeHHE C TTOMOIIBI CHMBOIOB.

lcnomp30BaTh HEPABEHCTBA MPH PENIeHHH Pa3THIHBIX 3a71a4.

DYHKIHHA
Pacno3HaBaTh () YHKIIHH H3yYeHHBIX BHJA0B. IIOKa3bIBaTh CXeMaTHYECKH
pacmoiokeHHe Ha KOOPIHHATHOH ITOCKOCTH rpadHKOB (VHKIHHE BHAa: y = £X,

#

y=#hx+b, y=—, y=ax*+bx+c, y= x3. y= +Jx, y=|x| B 3aBHCHMOCTH
X

OT 3HaYeHHH K03 PHITHEHTOB, ONMHCHIBATH CBOHCTBA ) YHKITHI.



CtpouTh ® wm300pakaTh CXeMaTHUECKH Tpa(HKH KBaJpPaTHIHBIX (YHKITHIL,
OITHCHIBATH CBOHCTBA KBAaAPATHYHBIX (DYHKITHH M0 HX rpadHKaM.

Pacrmo3HaBaTe KBaJpaTHYHYKR) QVHKIHIO M0 (opMmyle, NPHBOIAHTE NPHMEPEH
KBaJpaTHYHEIX (G YVHKITHI H3 pealbHOH XH3HH, (PH3HKH, TE€OMETPHH.

UncaoBble MOCTETOBATEILHOCTH H NP OTrPeccHHA
PacnosHaBaTh apH(QMeTHUECKYI0 H TeOMEeTPHUECKYH NPOTPEeCcCHH MPH pPa3sHBIX

crmocobax 3aJaHHA.

BEIMOTHATE BEITHCIIEHHA C HCITOIB30BaHHEM (JOPMYI 11-TO YiIeHA apH(pMETHIeCKOH
H T€0OMETPHIECKOH MPOrpeccHEl, CYMMBI IIEPBEIX N UJICHOB.

I1300paskaTh WIeHEI IOCIe0BAaTeIFHOCTH TOYKAaMH Ha KOOPIHHATHOH IUIOCKOCTH.

Pemate 3amadH, CBA3AHHEIE C YHCIOBBIMH IIOCIEZOBATEIBHOCTAMH, B TOM THCIE
3aJa9H H3 PeaJbHOH JKH3HH (C HCIIOIb30BaHHEM KaIbKYIATOPa, MH(PPOBEIX TEXHOIOTHH).

TEMATHYECKOE ILTAHHPOBAHHE

7 KJIACC
HaumenopanHe pa3zfena |KomaHdecTBo| OcHOBHOE OCHOBHBIE BHEI J1eATeTbHOCTH 00 yIaloIHXCA
(TeMEI) Kypca qacoB colepiKkaHHe
[Urcaa H BEITHCICHHA. 25 ITonAtue CHCTEMATH3HD 0BATh H 000ralnaTh 3HAHAA
[PalHoOHAIBHEIE YHCIA PAIHOHAIBHOIO YHCTA. | 00 OOBIKHOBEHHEBIX H JeCATHIHBIX JPOOAX.
ApndmeTHueckne CpaBHHBATH H YIOPSI01HBATH Ap00H, Ipeo0pa30oBbIBai
IeHCTBHA OpH HeoOXOJHMOCTH JecATHIHBIE Ipo0H B OOBIKHOBEHHEIE,
C PallHOHAJTBHBIMH OGBIKHOBEHHEBIE B JEeCATHUHEIE, B YaCTHOCTH B GeCKOHETHYIO
yHcTaMH. CpaBHEHHE, JeCATHIHYIO ApoOE.
ynopsaaoYHBaHHE TIpEMenRaTh PA3H00GPA3HBIE CHOCOGHI H IPHEMBI
PAllHOHAIBHEIX YHCEI. | BHITHCI€HHAS 3HAMEeHAH P 00HbIX BhIPAKeHHH.
CTeneHn cofiepKamAX 0OBIKHOBEHHEIE H JeCATHIHEIE ApoGH:
€ HaTypalbHBIM 3aMeHATH TPH HeoGX0MHMOCTH JeCATHIHYIO Tpo0h
MOKAa3aTelIeM. OOBIKHOBEHHOH H OOBIKHOBEHHYIO JIeCATHYHOH, IPHBOTHTE
Pemrenne ocHOBHBIX BEIpaXkKeHHE K opme, HanGomee yIoOHOH A4 BRMHCICHHH,
3aj1a4 Ha ApoOH, npeo0pa30BEIBaTh APoOHEIE BEIPAKEHAA HA YMHOKEHHE H
MIPOIEHTHI JeleHHe NeCATHIHBIX Apobeil K AeHCTBHAM ¢ MeTBIMH
H3 peaTbHoi YHCTAMH.
[PaKTHKH. IIpEBOIATE YHC/I0BbIE H OYKBeHHbIe NPAMepPHI CTEIIeHH
[IpH3HAKH JETHMOCTH, | C HAaTYPaJbHEIM IOKa3aTeneM, 00BACHAA 3HAUCHHA
PasIoKeHHA OCHOBAHHA CTEIICHH H MOKa3aTeld CTEIeHH, HaXOIHTh
Ha MHOKHTEITH 3HaUeHHA CTeneHelH BAAa ¢ (¢ — moboe palHoOHATBHOE
HATYPaTbHBIX YHCEIL. THCIIO, 11 — HATYPATRHOE THCIIO).
PeansHBIE IToEEMATE CMEICT 3allHCH 00IBIIHX THCEN C MOMONIBH
3ABHCHMOCTH. [IpAMas | JeCATHYHHIX Apobeil H cTeneHeil uncaa 10, IpEAMEeHATH HX
H obpaTHad B pealbHBIX CHTYAITHAX.
npornopuHoHanbHOCTH | IIpAMeHATH NPH3HAKH JeIHMOCTH, Pa3/l0KeHHA Ha

MHOKHTETH HATYPATbHBIX THCE.
PemaTh 3a/Ta7wH HA YaCTH, MIPOTIEHTHI, TPOMOPITHH,

Ha HaXxoKJIeHHe ApoOH (IIPOIeHTa) OT BeTHIHHEI H
BEIHYHHEI IO €€ IpobH (IpoIeHTY), Apo0H (IponeHTa).
KOTOPBIH COCTABIACT OJJHA BETHYHHA OT JPYTOf.
IIpEBOIHTE, PA30HPATH, 0NEeHABATHL PA3IHIHEIC PENICHH,
3aIlHCH PeNIeHHH TEeKCTOBBIX 3afad.

Pacmo3HABATH H 00BACHATH, OTHPAACH HA OMpeIeTIcHHA,
MPAMO TPONOPIHOHATEHEIE H 06PATHO MIPONOPITHOHAIBHEIE
3aBHCHMOCTH MEX/y BeJHUYHHAMH; NPHBOAHTH NPHAMeEpPHI
3THX 3aBHCHMOCTEH H3 pealbHOTO MHpa, H3 APYTHX YI4eOHBIX
MPeMETOB.

PemaTh IPAaKTHKO-OPHEHTHPOBAHHbIE 3aaqH Ha JPOGH,
MPOIIEHTHI, IPAMYIO H 0OPATHYI OPOIOPIHOHATEHOCTH,
MPOTIOPITHH




NoA00HBIX CIaraeMBbIX.
CBoOHCTBa CTENEHH
¢ HaTypaJbHBIM
MOKAa3aTeIEM.
MHOro4IeHHL.
CroxeHHe,
BEITHTAHHE,
YMHOXKEHHE
MHOTOYJICHOB.
DopMymIEI
COKpameéHHOoTro
VMHOKEHHA.
Pa3znokeHHe
MHOTOYJICHOB

Ha MHOXHTETH

IAnrebpandeckue 27 bykBeHHEIE OBaaaerh adredpanyeckol TePMHHOIOTHEH H CHMBOIHKOH,

BBIDAKEHAA BBIpaXKeHHA. NpHEMeHATH &8 B IPOIecce OCBOSHHA yIeOHOro MaTepHaa.
[TepemeHHEIE. HaxoauaTh 3HaYcHHA OYVKBEHHBIX BBIPAKCHHAH IPH 3aJaHHBIX
JloIyCTHMEIE 3HaYeHHAX OYKB: BEIMOJMHATH BEITHCIEHHA 10 GopMymaMm.
3HAYeHHA BbInoTEATH Npeofpa3oBaHHA NeI0r0 BRIPaKeHHA
HepPEeMeHHBIX. B MHOT'OWIEH IIPHBEJCHHAEM M0100HBIX ClIaraeMbIX,
DopMyIBL pacKpBITHEM CKOGOK. BBINOTHATE YMHOKEHHE OJHOTIEHA
IIpeobpaszopanne HA MHOI'OYJIEH H MHOI'0Y/1€Ha HA MHOTO4WIEH, IPAMeHATh
OYKBeHHBIX (hopMyTIBI KBapaTa CyMMBI H KBaJIpaTa Pa3HOCTH.
BBIDAKEHHHH, OcymecTBJIATE PA3I0KEHHEe MHOTOY1€HOB Ha MHOKHTENH
PACKPEITHE CKOOOK H IYTEM BBIHECEHHA 33 CKOOKH 00IIEero MHOKHTEILA,
NpHBeIcHHE OpHMeHEeHHA QOPMYIIEI Pa3HOCTH KBaIPaToB, hopMyn

COKPAmMEHHOI0 YMHOKEHHA.

IIpaMenaTh NpeoOpa3oBaHHEEe MHOTOWIEHOB AA PeIleHHA
pa3THYHEIX 3a]a9 H3 MaTeMaTHKH, CMEXKHBIX IIPEIMETOB,
H3 PealbHOH IPaKTHKH.

3HAKOMHTHCS ¢ HCTOPHEH Pa3BHTHA MaTeMaTHKH

DyHKITHH

Ha npAMoH. UHCIIoBEIE
IIPOMEAKYTKH.
PaccTosrHe MeKTY
JBYMA TOYKAMHA
KOOpJIHHATHOI
MPAMOIi.
IIpamoyroneHas
CHCTEMAa KOOPIHHAT
Ha IIOCKOCTH.
TTpuMeps! TpahHKOB,
3aJaHHBIX
dopmyTamm.

VpaBHEeHHA H HepaBeHCTBa 20 VpaBHEHHE, IIpaBHTIA Pemats MHHEHHOE YpaBHEHHE ¢ OJHOH ITepeMeHHOH,
npeolpa3oBaHAA OpHEMeHAS OPABHJIA IIepeXola OT HCXOJHOTO YPaBHeHHA
YpaBHCHHA, K PaBHOCHTBHOMY €My 0Oollce IpocToro BHAA. IIpoBepATsh.
PaBHOCHIIBHOCTh ABNAETCA TH KOHKPETHOE THCI0 KOPHEM YPaBHEHHA.
YpaBHeHHH. Mox6mpaTs MpEMePHI TTap THCEN, ABIAIOIIHXCA PeMMeHHeM
JIuneiiHOe ypaBHeHHE THHEHHOTO ypaBHEHHA C IBYMA IIepeMeHHBIMH.
C OJIHOH IepeMeHHOH, CTpOHTH B KOOPIHHATHOH IIOCKOCTH rpadHK THHEHHOTO
pelleHHe THHEHHBIX YDaBHEHHA ¢ JIByMA IePeMeHHBIMH; IIOJIb3YACh TpadHKoM,
ypaBHeHHi. Pemenne OPHBOIATH OPAMEPHI PelIeHHA YPABHEHHA.
3a/a9 ¢ TOMOTIBI0 HaxoanTh pemeRHe CHCTEMEI IBYX THHeHHBIX ypaBHeHHH
YpaBHEHHH. C IByMA IIepeMeHHBIMH.
JIunefiHOe ypaBHEHHE CocTaBJIATH H PelIaTh YpaBHEHHE HIIH CHCTEMY
C AByMA ypaBHeHHI TI0 YCTIOBHIO 3a7]a9H, HHTEPIPETHPOBATh
IepeMEHHBIMHE H €ro B COOTBETCTBHH C KOHTEKCTOM 3aJa4H I0IydeHHBIH
rpaduk. CHCTeMa IBYX | pe3yIbTaT
THHEHHBIX YypaBHeHHH
C AByMA
nepeMeHHBIMH

KoopamaaTs! H TpadHKH. 24 KoopaunaTa ToukH H3o06pakaTh Ha KOOPIHHATHON MPAMOI TOTKH,

COOTBETCTBYIOINTHE 3aJAHHBIM KOOPIHHATAM, JTyTH, OTPE3KH,
HHTEPBAJIBL; 3alIHCHIBATh HX Ha alre0paHYecKOM s3bIKe.
OTMeYATh B KOOPTHHATHOMH I10CKOCTH TOUKH 110
3aMaHHBIM KOOPTHHATAM; CTPOHTH TPA(QHKH HECTOKHBIX
3aBHCHMOCTeH, 3alaHHBIX (OpMyJaMH, B TOM JHCIE

C TOMOMIBIO MHGPOBEIX Tab0opaTOPHI.

IpAMeRITh, H3YIATh NPeAMYIIecTBA,

HHTEPIPeTHP 0BATH IpadHIecKHil crocod mpeicTapIeHHA
H aHATH3a Pa3HooOpa3HOMH KH3HEHHOH HHYOPMAIIHH.
OcBaABATH MOHATHE (PYHKITHH, OBIAIEBATh
(OYHKITHOHATLHOH TePMHHOIOTHEH.

PacnosEaBaTh THHeHHYI0O QVHKIHIO V = kx + b,




YterHe TpadHKOB
peanbHEIX
3aBHCHMOCTeH.
[ToraTHE GYHKITHH.
T'padhHK GQYHKITHH.
CBoiicTBa QYHKIHI.
JluneitHag GQYHKITHA.
ITocTpoeHHe rpadHKa
maHeHHOH QYVHKIIHH.

ONMHCHIBATH €& CBOMCTBA B 3aBHCHMOCTH OT 3HaUeHHH
ko3(QHITHEHTOB k H b.

CTponTh rpadHKE THHeiHOH GYHKIIHH, GYHKIHH ¥ =|x|.
Hcnoas30BaTh MEGPOBEIE pecypChbl I MOCTPOCHHA
rpadaKoB GYHKIHHE H H3y9eHHA HX CBOHCTB.

[TPHBOJHTH PHMEPHI THHEHHBIX 3aBHCHMOCTEH B peallbHBIX
mporeccax H ABTEHHAX

T padux GyHKITHE
y =|x|
TToBTOpeHHE H 0006MEeHHE 6 IToTOpEeHHE Boi0EpaTh, IPEMEHATH ONEeHABATH CIOC00BI CpaBHEHHA
OCHOBHBIX IIOHATHH YHCell, BRIYHCIEHHH, Ipeodpa3oBaHHi BEIpaKeHHH,
H METOJ0B Kypca pelneHHA ypaBHEHHH.
7 xnacca, o6o6menne OcymecTBJAATh CAMOKOHTP 0JIb BEIIONHAEMEIX JeHCTBHA H
3HAHHHA CaMOIIPOBEPKY Pe3yIbTaTa BRIUHCIEHHH, Ipeodpa3oBaHHii,
IIOCTPOEHHH.
PemaTh 321298 H3 pealbHOH KH3HH, OPAMEHATH
MaTeMaTHYeCKHe 3HAHHAYA /114 PelleHHA 3a1a4d H3 IPYTHX
MpeIMeTOB.
PemaTh TeKcTOBEIE 3a1a1H, CDABHEBATH, BLIOHPATH
CcIocodbl PeNIeHHA 3a1aTH
OBIIEE KOJIMYECTBO 102
[YACOB 110 [IPOI'PAMME
8 KJIACC
HanmeHoBaHue pa3ziena |KomHdecTBo OcHoBHOE OCHOEHBIE BH/IH JIeATeTBHOCTH 00 yIatONIHXCA
(TemsI) Kypca 9aCOB coJlepKaHHe
[UHcIa H BEITHCICHHA. 15 KsagpatHsIil KopeHB $opMy.IHPOBATH ONpeJeleHAe KBaAPATHOTO KOPHA

KBagpaTHBIE KODHH

H3 uHcna. [TonaTHe
00 HppalHOHATEHOM
qHcre. JlecATHIHbIE
TPHOTHAKCHHA
HPPaNHOHATBHEIX
qHCE.
JelicTBHTeILHEIE
qrcaa. CpaBHEHHE
DeHCTBHTEIBHBIX
THCE.

VpaBHeHHE BHIA

¥ =a

CpoiicTBa
apHEOMETHIECKHX
KBaJpaTHBIX KopHEH.
ITpeobpasoBanHEe
THCIOBBIX
BBIpa:KEHHH,
coIep/KanTHx
KBaJpaTHEIE KOPHH

H3 UHCTIa, apH()MeTHIecKoro KBaApaTHOTO KOPHA.
IIpEMeHATH OIlepallHIO H3BIeUeHHA KBaJpaTHOTO KOPHA
H3 THCTIA, HCHOIb3YH IPH HeoOXOHMOCTH KAABKYJIATOP.
OneHEHBATH KBaIpaTHbBIC KOPHH IEIBIMHE YHCIAMHE H
IeCATHIHBIME JPOOAMH.

CpaBHHBATL H YHOPST0IHBATh pPalHOHAIBHEE H
HPpaNHOHANBLHEIE YHCIIA, 3A[IHCAHHEIE ¢ IIOMOIILIO
KBaJIpaTHEIX KOpHEH.

HccaenoBaTh ypaBHeHHE x> = g, HAXOOHT TOUHEIE H
NpHOTAAKEHHEIE KOPHHE OpH @ > 0.

HcceregoBaTh cBolcTBA KBaJIpPaTHEIX KOPHEH, IPOBOIA
THCIOBEIE SKCIIePHMEHTHI ¢ HCIIONB30BaHHEM KalbKyIATOpa
(koMIbrOTEpa).

JIoKA3BIBATH CBOHCTBA aDHGMETHISCKHX KBaApPATHEIX
KOpHeH; IPEMEHATE HX A4 Ipeodpa3oBaHHs BRIPAKCHHEH.
BuInoIHATE Opeodpa3oBaHAs BEIPAKCHHH, coIepKamux
KBaJpaTHEIE KOPHH. BEIpakaThk IepeMeHHEIS

H3 TEOMETPHUIECKHX H (PH3HIecKHX (hOPMYIL.

BoriHcAATh 3HATeHHASN BEIPAKECHAH, COIepKAIIHX
KBaJpaTHEIE KOPHH, HCIIOTb3YA IIPH He0GXOIHMOCTH
KaIBKYIATOP.

Hcmonb30BaTh B X01¢ PEICHHA 3a0a9 3JICMCHTapHbBIC
[NPEACTABIICHHA, CBA3AHHBIC C HpHsTIH}KEHHHMH 3Ha4YCHHAMH
BEITHIHH.

3HAKOMHTbCS € ]I(‘Tl)plli‘ﬁ Pa3sBHTHA MaTeMaTHKH




Ha MHOXKHTECIH

UHcTa H BEIYHCIEHHA. 7 CTemneHs ¢ HelbIM P OopMYTHPOBATH ONpe/ie/leHHe CTEIeHH C IeTEIM
CTeleHb ¢ IEIBIM [IOKA3aTeIeM. [IOKa3aTeIeM.
MoKa3aTeleM CraHpapTHaA 3allHCh IIpeacTABAATH 3A0ACH GONBIIHX H MATbIX THCET
YHCTA. B cTaHAapTHOM BHJe. CpaBHHBATH YHCIIA H BETHUHHEL,
Pa3mepsl 00BEKTOB 3allHCAaHHBIE C HCNOIb30BaHHEM cTeneHH 10.
OKPYKarMEro MHpa Hcnoap30BaTh 3A0HECH THCET B CTAHAAPTHOM BHIE
(OT 3MeMeHTaPHBIX [T BBIPAAKEHHA Pa3sMepoB 00bEKTOB, LIHTEIbHOCTH
JACTHI] IIPOL[ECCOB B OKPYKAKOIIEM MHpE.
110 KOCMHYECKHX & opMyIHPOBATH, 3A0HCHIBATH B CHMBOJIEYecKOH (hopMe
00BEKTOB), H HIJIICTPHPOBATH HPAMEPAMHE CBOHCTBA CTENEHH
IJIHTEIBHOCTD C IEIBIM II0Ka3aTeleM.
IIPOIIECCOB IIpEMeHATH CBOHCTBA CTENEHH A4 IpeoOpa3oBaHHA
B OKPY/KAIIIEM MHpPE. | BBIPaKe€HHH, COJEPAKAIIHX CTEIIEHH C LIE/IbIM I10Ka3aTelIeM.
CBoHCTBA CTENEeHH BbINOTHATH TefiCTBHSA C THCIaMH, 3aTHCAHHRIMH
C IeNbIM II0Ka3aTeleM B CTAHZapPTHOM BHJe (YMHOXKEHHE, AelIeHHE, BO3BEICHHE
B CTCIICHE)
|Arefpandeckue 5 KsagpaTHeri PacoosEaBaTh KBaJpaTHEIH TPEXYICH, YCTaHABIHBATh
BBIpa:keHHA. KBagpaTHEIR TPEXWIEH. BO3MOZKHOCTE €T0 Pa3lIokeHHAA Ha MHOKHTEIH.
TPEXIIEH Paznoxenne PackaaabiBATE Ha MHOKHTENH KBAJIPAaTHEIH TPEXUIIeH
KBaJpaTHOTO C HEOTPHIATETbHEIM JHCKPHMHHAHTOM
TpéxX4iIeHa

|Anrebpandeckne 15 Anrebpandeckas 3anAchIBaTh anreOpandeckue BEIpakeHHA. HaxonAaTE
BEIPAZKECHHA. Ipods. JlomycTHMELE 0071acTh ONpeIeeHHA PAIHOHATBHOTO BEIPAKECHHA.
|IAnreGpanteckasn 1podb 3HAYEHHA BpinoBATE YHCIOBBIE IOACTAHOBKH H BHIMAC/IATH
nepeMeHHEBIX, 3HadYeHHe Ipo0H, B TOM YHCIE ¢ IOMOMIBI0 KATBKyIATOPA.
BXOIAMIHX D opMy.JIHp 0BATh OCHOBHOE CBOHCTBO anrebpaHdecKoi
B anrebpandecKkne JpoGH H MPAMEHNATH ero A npeoGpa3oBanns qpobeii.
BBIpaKEHHA. BbINOIHATE JeHcTBHS ¢ aredpaHdecKEMH APOOAMH.
(OcHOBHOE CBOHCTBO IIpaMenATE Ipe0odpa30BaHHA BEIPAKCHHAH 1A peMICHHA
anredpamdeckoit 3amad. BeIpamaTh mepeMeHAbIe H3 GopMyTT (DH3HIeCKHX,
Ipobu. CokpameHHe TeOMETPHYESCKHX, OMHCHIBAIOIIAX GEITOBEIE CHTYAIIHH)
IpobeH.
CloxeHHe,
BEUHTAHHE,
YMHOXKEHHE H JeleHHe
anredpaHIeckHX
Ipobei.
IIpeobpaszopanHe
BBIpa/KEHHH,
coflepKamux
anredpaHdecKHe
Ipobu
'V paBHEHHA H HepaBEHCTBA. 15 KpagpatHoe PacnosHABaTh KBaJpaTHbIE YPAaBHEHHA.
KBagpaTHBEIE YpaBHEHHA ypaBHeHHe. HenonHoe | 3ammchIBaTh (DOPMYIIY KOpHEH KBaJpaTHOIO YPAaBHEHHA;
KBaJpaTHOE pelIaTh KBapaTHbIe YPABHeHHAS — IIOJIHEIC H HEIIONHEIE.

ypasHeHHe. QopMya
KOpHeH KBaIpaTHOT'O
ypaBHeHHA. Teopema
Buera.

Pemenne ypaBHEeHHH,
CBOJAINHXCA

K KBaJpaTHEIM.
IIpocTeiimue apo6Ho-
PalHOHANBHEBIE
YpaBHEHHA.

Pemenne TeKCTOBEIX
3a/1aq ¢ TOMOMIBIO
KBaJIpPaTHBIX
ypaBHEHHI

TIpoBoTHTH MpocTeHIIAe ACCTAe0BAHANA KBAIPAaTHBIX
YpaBHeHHI.

Pemare ypapHeHHS, CBOJANIHECA K KBAJAPaTHBIM,

C HOMOIIBH Ipeodpa3oBaHHH H 3aMeHOH NepeMeHHOi.
Hab10aaTh H AHAJTH3HPOBATH CBA3b MeKIY KOPHAMH H
K03(pHITHEHTAMH KBaJIPATHOTO YPABHEHHA.
dopMyIHEpOBATE TeopeMy BHeTa, a Takke o0paTHYIO -
TeopeMy, IPHMEHATE 3TH TeOPEMBI [ PeleHHs]

3amad.

PemaTe TeKCTOBBI€ 33AaTH aIre0paHIecKHM CIIOCODOM:
MepPEXOJHTH OT CIOBECHOH (DOPMYIHPOBKH YCIIOBHA 33Jadl
K arreSpandecKoi MOJETH MYTEM COCTABIICHHA YPaBHEHHA;
pemaTthk cocTaBieHHOe ypaBHEeHHe; HHTepIpPeTHPOBATh
pe3yIbTar.

3HAKOMHTHCH ¢ HCTOPHEH PAa3BHTHA anredphl




Y paBHEHHA H HEpaBEHCTBA. 13 JIuseiHOE ypaBHEHHE Pacmo3zBaBaTh THHEHHEIE YPABHEHHA C JBYMA
CHCTeMBl ypaBHEHHH C IBYMA [IepeMEeHHBIMH.
nepeMeHHBIMH, eTo CtpomTh rpadHKH THHEHHBIX YPAaBHEHHIH, B TOM THCITE
rpadHK. IpHMEpEL HCHOO0b3YA DHQPOBLIE PecYPCHI.
pelleHHA YpaBHEHHHA Pa3znAvaTh napalielbHbIE H IepeceKalomHuec IpAMble
B [EIIbIX YHCIAX. II0 HX YPaBHEHHAM.
Pemenne cucreM AByX | PelmaTh cHCTeMBI IBYX THHeHHBIX YpaBHeHHH C TByMA
THHEHHEIX YPABHEHHH | IIepeMeHHBIMH NOJICTAHOBKOH H CTIOKEHHEM.
¢ IByMA Pemats npocTeHIIHe CHCTEMBL, B KOTOPEIX OJHO
MepeMEHHEIMH. H3 ypaBHEHHH He AB/IA€TCA THHEHHEBIM.
[IpuMepE! pemenHs IlpuBoaATh rpadEUecKY0 HETEPOPeTANAK PEIleHHA
CHCTeM HeMHHEHHBIX YpaBHEHHA ¢ JIBYMA IepeMeHHBIMH H CHCTEM YpaBHEHHIH
YPaBHEHHII ¢ IByMiA ¢ IBYMA IEePEMEHHEIMH.
[EPEMEHHEIMH. Pemarte TekcToOBBIe 331298 alredpandeckHM cnocobom
T padHuecKas
HHTepIpeTalHa
YPABHEHHA € IBYMA
nepeMeHHBIMH H
CHCTEM MHHEHHBIX
YPaBHEHHH ¢ IByMiA
nepeMeHHBIMH.
Pemenne TeKCTOBEIX
3a7ad ¢ IOMOMIBIO
CHCTeM ypaBHeHHH
'V paBHEeHHA H HEpaBEeHCTBA. 12 UncnoBEe D opMyIHPOBATH CBOHCTEA THCIOBEIX HEPABEHCTB,
HepaseHcTBa HEPaBeHCTBa H HX HIITFOCTPHPOBATh HX Ha KOOPAHHATHOH MPAMOH, TOKA3BIBATD
CBOHCTBA. anreOpaHYecKH.
HepaseHeTBO ¢ onHOH | IIpEMeHATE cBolcTBA HepaBeHCTE B XOJi¢ PellleHHA 3a71ad.
TEpEMEHHOH. PemaTh THHEHHBIE HEPABEHCTBA C OMHOH IIEPEMEHHOMH,
JInHefiHbIE H300paxaTh pellleHHe HepaBeHCTBa Ha YHCI0BOH IPAMOH.
HepaBeHCTBa ¢ OJIHOH PemaTts cHCTeMEI THHeHHEIX HepaBeHCTB, H300paxkaTh
nepeMeHHOH H HX pelleHHe CHCTeMEl HepaBeHCTB Ha THCIOBOH IpAMOH
pemeEHe. CHCTEMBL
THHEHHEIX HepaBEHCTB
C OHOI ITepeMeHHOH
H HX pelIeHHE.
T306paxenne
pelleHHA THHeHHOTO
HepaBeHCcTBa H HX
CHCTEM Ha YHCIOBOH
npAMoH
DYHKIHH. 5 [TonATHE (QYHKIIHH. Hcnoab30BaTh O YHKIHOHATIBHYO TEPMHEHOIOIHI0 H
\OcHOBHEIE TIOHATHA ObmacTh onpeneneHAA | CHMBOJIHKY.
H MHOKECTBO BoraacaaTh 3HATeHAs] GYHKIHH, 3aTaHHBIX GOPMYITaMH
3HAYEHHH (PYHKITHH. (TpH HeOGXOTHMOCTH HCIIOTB30BATh KATBKYIATOP);
Cnoco0n1 3a1aHHA COCTAB/IATH TAOTHNBI 3HAMEHHH ) yHKITHH.
(hyHKIHIL. CrTponATh 10 TOUKAM rpagEKH () yHKIHIH.
['paduk QyHKITHH. OnHCHIBATH CBOMCTBA (PYHKIIHH Ha OCHOBE &
CpoiicTBa QyHKITHH, rpadHIecKoro IpeacTaBISHHA.
HX oToOpakeHHe Hcemoab30BaTh OYHKITHOHATHHYH TEPMHHOIOTHIO H
Ha rpaduke CHMBOJIHRY.
Hcc1eg0BaTh NPHMEPHI TPadQHKOB, OTPAKAIONIHX PealbHbIE
IIponecchl H AB1cHAA. IIpEBOARTE DPHEMePEI IPOLIeCCOB H
ABICHHH C 3aJaHHBIMH CBOHCTBAMH.
Hcemonb3oBaTh KOMIOBIOTEPHEIE P OrPAMMEL
JUIA mocTpoeHH:A rpadukoB OYHKIHA H H3y4IeHHA HX CBOIHCTB
[DYHKITHH. 9 UreHHe H IOCTPOEHHE HaxoxaTh ¢ moMombi0 rpadaka QYHKIHH 3HAUeHHE OTHOH

[IHCI0BbIe () YHKIIHH

rpa(HKOB (yHKITHI.
[IpuMepsl rpadHKOB

H3 PacCMATPHBAEMBIX BETHUHH 110 3HATEHHIO APYToii.
B Hec10XXHBIX CIyIadx BBIPAKATH (OpMyI10H 3aBHCHMOCTD




bynxumit,

MEEIY BEIHYHHaAMH.

OCHOBHEIX ITOHATHH H
METOJ0B KypcoB 7 H 8
KiI1accoB, 00o0merHe

OTPAKAIIHX OnHCBIBATE XapaKTep H3MEHEHHA 0/IHOH BEIHYHHBL
peallbHbIE [IPOLIECTHL. B 3aBHCHMOCTH OT H3MEHEHHH JpPYroH.
DYHKITHH, Pacmo3HEaBATEH BHIE H3ydaeMbIX GyHKITHE. TIoRa3bIBATH
OTIHCHIBAIOTIIHE cXeMaTHYeCKH MoJ0KeHHe Ha KOOPIHHATHOH MIIOCKOCTH
IPAMYI0 H 0GPATHYIO rpadEkoB pyHKOHE BHAA: ¥ = ¥y = ¥, v =X v = |x|.
MIPOMOPIHOHAIEHEIS Hcnonb3oBaTh PYHKIHOHAIBHO-TPaQHYIECKHE
3aBHCHMOCTH, HX npeJCTABIeHHAS I pelleHHA H HeeleloBaHHA YpaBHEHHH H
rpadHKH. CHCTEM ypaBHEHHH.
Ipadur dynkunn IIpaMeHATE OEPPOBBIE PecyPChI 714 NIOCTPOSHHA
v=xk rpadHKOB QYHKITHH
DYHKITHH
v =ty = a3
v =+vx. v =|xl:
rpadugeckoe pemeHne
YpaBHEHHH H cHCTeM
YpaBHEHHH

[loeTOpeHnE H 0G00MEeHHAS 6 IloBTOpErHE BeIOHEpATH, IPAMEeHATH, 0MEHABATH CHOCO0BI CPABHECHHA

YHCET, BRIYHCICHHH, Tpeobpa30BaHA BEIPAKEHHH, PelIeHHA
YpaBHEHHH.
OcymecTBJISTh CAMOKOHTP 0JIb BBIIOIHAEMBIX NeHCTBHI H

3HAHHH CaMOTIPOBEPKY Pe3yIbTaTa BREMHCIeHH , mpeobpa3oBanuil,
MOCTPOEHHH.
PemaThb 3a1a9H H3 pealbHOH KA3HHA, IPHEMEeHATH
MaTeMaTHYeCKHE 3HAaHHA JUIA DeIleHHA 3a1ad H3 APYTHX
IPEIMETOB.
PemaTh TeKCTOBBIE 32/1a%H, CPABHHBATH, BHIGAPATH
CIOCOOBI PEIIEHHA 3a0aTH
OBIEE KOJIMYECTBO 102
[HACOB I10 ITPOITPAMME
9 KJIACC
HanmeHnosaHHe pa3fena  |KOTHYECTBO OcHOBHOE OCHOBHEIE BHJIBI ACATEIEHOCTH 00 YIaIOMIHXCA
(TeMEI) Kypca TacoB comepikaHHe
[Uncia 0 BBIYHCICHHA. 9 PannoHanbHbIE YHCTa, | PA3BHBATH IpeICTABIHHS O THCIAX: OT MHOXECTBA

JIeHCTBHTEIBHEIC THCIA

HppallHOHAIBHEIE
YHCTIa, KOHEUHEIE H
OecKoHETHEIS
NeCATHIHBIE TPOOH.
MHoxEeCTBO
NEeHCTBHTENbHBIX
YHCEIL,
neHCTBHTENbHEIE
THCTIA KaK
OecKkoHETHEIS
NeCATHIHBIE TPOOH.
B3aEMHO 0THO3HAYHOE
COOTBETCTBHE MEKIY
MHOKECTBOM
NeHCTBHTEIbHBIX
qHCEI H MHOKECTBOM
TO4YeK KOOPIHHATHOI
npsaMoH.

CpaBHeHHe
NeHCTRUTEbHBIX YHCET,
apHOMETHIECKHE

HaTypalbHBIX YHCET 10 MHOKECTBA JeHCTBHTENBHEIX THCEL
O3HAKOMHTBCS ¢ BO3MOXKHOCTBIO IIPEICTaBISHHA
IeHCTBATEIBHOTO YHCIA KaK OSCKOHETHOH IecATHIHOH
apo0H, IPAMEHATh ISCATHIHBIE MPHOIHAKCHHA
PAHOHATBHBIX H HPPANHOHAIBHBIX THCEIL.

H3o0bpaxkaTh NeHCTBATETRHBIEC THCTA TOTKAMH
KOODJIHHATHOH IIPAMOH.

3aNHCHIBATD, CPABHABATH H YHOPSIA01HBATH
neHCTBHTEIBHBIC THCIIA.

BeImoHATE, coueTas yCTHEIC H THCEMEHHEBIE IPHEMEL,
apHE(pMeTHYECKHe TeHCTBHS C PallHOHATBHEIMH YHCIAMH;
HAXOIHTE 3HAYCHHA CTEICHEH ¢ IIeIEIMH TOKA3aTeIAMH H
KOpHeH; BBIMHCIATE 3HAUCHHA YHCIOBEIX BEIPAKEHHH.
IMoayIHTH TpeAcTABICHAE O 3HATHMOCTH
NefCTBATENBHBIX THCET B MIPAKTHIECKOH IeATEIBHOCTH
YyeJI0BeKa.

AHAJH3HP OBATH H JIeJIATh BHIBOABI 0 TOYHOCTH
npuOIHKeHHS qeliCTBHTEILHOr0 THCTA IPH PellleHHH
3amad.

OKRpYIIATh OeHCTBHTEIBHBIE THCIA, BHIMOTHATD
OPHKHAKY pe3yIbTaTa BEITHCICHHH, OMeBKY 3HaUeHHH




IeHCTBHA

€ JeHCTBHTEIHEIMH
THCITAMH.
[TpubmKEHHOE
3HAYCHHE BEIHIHHEL,
TOTHOCTh
TMPHOIHAKCHHA.
OKpyTIIeHHE JHCEIL
[TpHEKHAIKA H OLeHKA

YHCIOBBIX BBI]JR}KQHHE.
3HAKOMHTECH ¢ m‘Topneﬁ Pa3BHTHA MaTCMaTHKH

CHCTEMBI YpaBHEHHH

MepeMEeHHEIMH H €T0
rpadHK.

CHcTeMa ByX
THHEHHBIX YpaBHEHHH
¢ IByMA
IMepeMeHHBIMH H e&
pemeHHe. Pemenne
CHCTEM JBYX
YpaBHEHHH, OTHO

H3 KOTOPEIX THHEHHOE,
a Ipyroe — BTopoi
CTETIEeHH.
I'padbuueckas
HHTEpIpeTaIHa
CHCTEMBI YpaBHEHHH

€ IBYMA IIepeMeHHBIMH.
PenieHne TeKCTOBBIX

Pe3yIsTaToOB
BBIYHCIEHHH
'Y paBHEHHA H HEPaBEHCTBA. 14 JluneiiHoe ypaBHeHHE. | OCBAHBATH, 3ANOMHHATE H IPAMEHATEL rPaAQHEIeCKHE
'V paBHeHHS ¢ OTHOH Pemenne ypaBHeHHI, MeTO/bl IIPH PellleHHH YpaBHeHHH, HepaBeHCTB H HX
[epeMeHHOH CBOJAMIHXCA CHCTEM.
K THHEHHEIM. Pacmo3sHaBaTh LelEle H ApoGHBIE YPABHEHHA.
KsagpatHoe Pemarts nAAeiiAbIe H KBAJPaTHbIE YPABHEHHAS,
ypaBHeHHe. PemeHHe YPaBHEHHA, CBOJANIHECH K HAM, IpocTefimae 1poGHO-
YpaBHeHHH, panHOHATBHEIE ypaBHEeHHS.
CBOJAIIHXCA IIpeanaraTe BO3MOXKHBIE CIIOCOOBI PEMIEHHA TEKCTOBEIX
K KBaJPATHBIM. 3agad, 00CY:KIATh HX H PelIaTh TeKCTOBEIC 3a0a9l
BHKBaIpaTHEIE Pa3HBIMH crioco0aMH.
YpaBHEHHA. 3HAKOMHTHCH ¢ ACTOPHeH PA3BHTHA MaTeMaTHKH
[IprMepsl pereHHs
YpaBHEHHH TpeTheH
H 4eTBEPTOH CTeneHeH
pasnoKeHHeM
Ha MHO;KHTEIH.
Pemenne npo6GHo-
paIHOHATBHBIX
YpaBHEHHI.
PemeHne TeKCTOBBIX
3amatd anrebpaHdecKHM
METOZOM
VpaBHeHHA H HepaBeHCTBA. 14 YpaBHeHHE ¢ ABYMA OcBauBATH H NPAMEHATH TPHEMBI PEllTeHHs CHCTEMBI

IBYX THHESHHBIX YPaBHEHHH ¢ IByMA IepeMeHHEIMH H
CHCTeMEI JBYX YPaBHEHHH, B KOTOPEIX OJHO YpaBHEHHE He
SIBIIETCS TTHHEHHBIM.

Hcnmoas3oBaTh GyHKIIHOHATPHO-TpadHISCKHE
IpeICTABICHHS 1A pelleHAS H HCCJIeJ0BAHAA YPaBHEHHH
H CHCTEM.

AHATH3HP OBATH TEKCTHI 3214, PelIaTh HX
anreGpaHIecKHM CIIOCO00M: mePeXoqHTh OT CIOBECHOH
(OpPMYTHPOBKH YCIOBHA 3a7aTH K amredpaHTecKoH MOIETH
IMyTEM COCTABIEHHA CHCTEMBI YPaBHEHHII, pelaTh
COCTABICHHYIO CHCTEMY YPaBHEHHI; HHTePHPeTHP OBATh
pe3yIbTaT.

3HAKOMHTHCS ¢ HCTOPHeH Pa3BHTHA MATEMATHKH

3amauq anrebpanIecKaM
crocoboM




(hopmyoii B
hopMyIIoi 77-TO 4IeHa.
ApubMeTHTeCKaA H
TeOMETPHYECKAT
MPOrPECCHH.
@OpMYTEL #1-TO TIeHa
apHOMeTHYECKOH H
TeOMETpHUECKOH

Y paBHEHHA H HepaBeHCTHBA. 16 YucnoBkle YHATATH, 3A0HCHIBATh, HOHAMATH, HHTepOPEeTHPOBATH
HepaseHcTBa HEpaBeHCTBa H HX HEPaBeHCTBA; HCIIONb30BaTh CHMBOJIHKY H TEPMHHOIIOTHIO.
CBOHCTBA. BeinoBATH IIpeo0pa30oBaHHA HEPABEHCTB, HCIOIB30BATH
Jlunefinsle 114 Npeodpa30oBaHHA CBOHCTBA YHCIOBBIX HEPABEHCTB.
HepaBeHCTBA Pacnmo3HaBaTh THHeHHbBIe H KBaJipaTHBIe HepaBeHCTBA.
C OJIHOH NepeMeHHOH PemaThk MHHEHHBIE HEPaBEHCTBA, CHCTEMBI THHEHHBIX
H HX pellleHHe. HepaBeHCTB, CHCTEMEI HepaBeHCTB, BRII0Ial0NTHX
CHCTeMBI THHeHHBIX KBaJlpaTHOE HEPaBeHCTBO, H PellaTh HX; 00CYXKIATh
HEepaBeHCTB C OJHOH [IOJIYYEHHBIE PellleHH .
nepeMeHHOH H HX H300pazxaTh peNIeHHe HEPABEHCTBA H CHCTEMEI HEPABEHCTR
pelneHHe. Ha YHCIIOBOH IIPAMOH. 3AIHCHIBATE PelIeHHE ¢ IIOMOMIBI0
KsanpaTHBbie CHMBOJIOB.
HEpaBeHCTBa H HX PemaTe KBaIpaTHBIE HEPABEHCTBA, HCIIOIb3YA
pelneHHe. rpadHIecKHe IpeIcTaBIeHHA.
T'padaueckas OcpaBBaTh H IPAMEHATH HEPABEHCTBA [IPH PEIIeHHH
HHTeplpeTalHsI PA3IHYHBIX 3a7a4, B TOM YHC/IE [IPAKTHKO-
HepaBeHCTB H CHCTEM OPHEHTHPOBAaHHBIX
HEepaBeHCTB C JBYMA
nepeMeHHBIMHA
D YHKIIHHA 16 Kpagparauras Pacmo3HaBATh BHIE H3yIacMEBIX (VHKITHIT;
¢dyHKIHA, €€ TpadHK H | H/UTIOCTPHPOBATH CXeMATHIECKH, 00LACHATH
cpoiicTea. [lapabona, pacIonoKeHHe Ha KOOPIHHATHOH MIOCKOCTH IPa)HKOB
KOOPIHHATEI BEPINTHHEI . v R
napaGoIEL, 0Ch dyakuni BEga: v = v,y = kv + by = Py v =xa
CHMMETPHH Napabombl. | y = y3, y =+/x. ¥ = |x| B 3aBHCHMOCTH OT 3Ha9UeHHH
Ipaduxn dynxmmi: K03 HIIHEeHTOBR; OMHCHIBAT HX CBOHCTBA.
v = kx Pacoo3EaBaTh KBAIPATHIHYIO (HYHKITHIO IO GOpPMYyIIE.
v =hx+ b, IIpEBOIAETL NPHEMepPHI KBaIPATHIHEIX 3aBHCHMOCTEH
v = i H3 pealbHOH KH3HH, GH3HKH, T€OMETPHH.
- ¥ BrisseaaTh H 0606ImaTh 0COOSHHOCTH rpadHKa
v =% KBaJApaTHIHOH QVEKIHH v = ax® + bx + c.
¥ = CTpoHTDH H H300paKaTh CXeMATHISCKH IPadHKH
v =+/x. KBaJPaTHIHEIX (PYHKITHIH, 33 JaHHBIX (OpMyIaMH BHIa
:1- = |x v=a.y=ax® +q.v=alx + ply=ax + bx + c
AHATH3HPOBATH H NPHEMEHSTE CBOHCTBA H3YIeHHBIX
GYHKUHI 1719 HX HOCTPOSHHS, B TOM THCIIE ¢ IOMOIIBID
OHGOPOBEIX PECYPCOB
[UucmoBBEIE 15 IlonATHE YHCIOBOH OcBaEBATh H OPEMeHATH HHIEKCHEIE 0003HAYEHHA,
[OCIIe0BaTeIbHOCTH [OC/Ie0BATEIbHOCTH. CTPOHTEL pevdeBble BHICKA3BLIBAHNAS C HCIIOIB30BAHHEM
3ananne TEPMHHOJIOTHH, CBA3aHHOH ¢ IOHATHEM
MoCIeT0BaTeIbHOCTH [OCIeOBATeIFHOCTH.
PeKypPpPeHTHOH AHATH3HEPOBATH GOPMYTY 71-T0 HIeHa

[I0C/IEIOBATEIPHOCTH HIIH PEKYPPEHTHYIO hopMyIy

H BBIYHCJIATH WICHBI I0CTIeI0BaTeIbHOCTEH, 3aJaHHBIX
STHMH (DOPMYITaMH.

YcTaHABIHBATH 3AKOHOMEPHOCTh B IOCTPOSHHH
IIOCIIENOBATEIBHOCTH, €CIIH BEIIHCAHBI IIEPBBIE HECKOIBKO
€€ WIEHOB.

PacmozHaBaTh apHQMETHISCKYIO H T€OMETPHUSCKYIO
TIPOTPECCHH TIPH Pa3HBIX CIocobax 3aJaHHA.




MpOTpeccHil, CYMMBI
IIePBEIX 71 TICHOB.
M300paxenne 41eHOB
apudMeTHISCKOH 1
TEOMETPHIECKOH
IporpeccHi TOYKAMH
Ha KOOPIHHATHOH
IUTOCKOCTH.
JIHHeHHBIH H
3KCIOHEeHITHATTBHEIE
pocT.

CHoxHBIE TPOTIeHTH

PemaTh 3a1a7H ¢ HCTIOMh30BaHHEM (DOPMYI 71-TO TieHa
apHGMeTHTecKOH H TeOMeTPHIECKOH IPOTPeCcCHil, CyMMEBL
IIEPBBIX /1 YJISHOB.

H300pamaTh TICHH NOCISIOBATESIFHOCTH TOUKAMHE

Ha KOOPJHHATHOH MIOCKOCTH.

PaccMaTpHBATH HPHEMePH! IPONeccOB H SAB/IeHAH

H3 pealbHOH KH3HH, HIUTIOCTPHPYIOLIHE H3MeHeHHe

B apH(OMeTHIEeCKOH MPOTPECCHH, B TEOMETPHIECKOH
[IPOTPeCCHH; H300pakaTh COOTBETCTBYIOIHE 3aBHCHMOCTH
rpachHIECKH.

Pemars 32328, CBA3AHHEIE C THCIOBBIMH
MOCTeOBATETbHOCTAMH, B TOM THCIIE 3aadH H3 pealbHOH
JKH3HH ¢ HCIIONB30BAHHEM NHGPOBEIX TEXHOIOTHE
(371eKTpPOHHEBIX TabIHI, rpadHIecKOoro KaIpKyIATopa H T.11.).
Pemarsp 3a1aTH Ha CIOXKHBIE IPOLEHTHI, B TOM THCIIE
3aJa4H H3 pealbEOH MPAKTHKH (C HCIIOIb30BaHHEM
KaIbKYIATOPA).

3HAKOMHTBCH ¢ HCTOPHEeH Pa3BHTHA MaTeMaTHKH

[ToBTOpeHHe, 0000MEHHE,
CHCTeMaTH3allHA 3HAHHH
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Yacaa r

BBIIHC/I¢HHA (’3E]HHCB,

CpaBHCHHE. IeHCTBHA
¢ qeHCTBHTEIBbHEIMH
YHCIIAMH, YHCIIOBaA
npAMad:. IIPOLCHTEI.

OnepHpOBATE MOHATHSME: MHOKECTBO, IIOIMHOKECTBO,
OIIepallHH HaJl MHOKECTBAMH; HCIOJIb30BATH rpadyHIecKkoe
IpeAcTaBIcHHE MHOKECTB L1 OIIHCAHHA PealbHBIX
IPOIIECCOB H ABICHHH, IPH pellIecHHH 3aJad H3 APYTHX
yIeOHEIX IpeIMeTOB.

AKTyaJTH3HPOBAThE TepMHHOJIOTHIO H OCHOBHBIE

OTHOIICHHA, JeHCTBHS, CBS3AHHALIE ¢ THCJIAMH: HaTypallbHOC YHCIIO,
IPOIIOPITHH! MIPOCTOE H COCTABHOE THCIIA, JETHMOCTL HaTYPa/lIbHBIX
OKPYTICHHE, YHCEI, TIPH3HAKH JETHMOCTH, II€I0€ YHCI0, MOIYIbL THCIIA,
HpH6IH}KEHHE, 0OBIKHOBEHHAA H JeCATHYHAA I[pOﬁH. CTElHI[Elp’THBIﬁ BHI

OICHKA. PENICHHE
TEKCTOBLIX 3a7a4

THCA, aPHOMETHISCKHI KBaAPaTHBIH KOPEHb.
BbINOTHATH TefiCTBHA. CPABHABATH H YIOPHA0THBATE

apHOMETHIECKHM THCA, IPEACTABIAT THCIA Ha KOODIHHATHOH IPAMOIL,
crocofom) OKDYTIIATE THCIA; BHINOTHATH OPHKHAKY H OMeHKY
pPe3yIhTaTa BREIYHCITIEHHI.
PemaTh TeKCTOBBIE 3a0aTH apHOMETHIECKHM CIOCOO0M.
PemaTh NpaKTHIeCKHE 3aaTH, COJIePIKANTHE IIPOIICHTEHI,
TIOJH, YACTH, BEIPAXKAIOTIHE 3aBHCHMOCTH: CKOPOCTh —
BPEMA — DAacCTOAHHE, [[€Ha — KOIHYECTBO — CTOHMOCTD,
06BEM paGoThl — BpeMs — MPOH3BOJHTENBHOCTH TPY/IA.
Paz0HpaTh peanbHEIE JKH3HEHHbBIE CHTYAIlHH,
(hopMyIHpPOBATH HX Ha A3BIKE MATEMAaTHKH,
HAXOIATH PeleHHe, MPHMeHAI MaTeMaTHIecKHil ammapar,
HHTEPIPeTHP 0BATh Pe3yIbTaT
AnreGpaATecKHe OnepHpPOBATH MOHATHSIME: CTSICHD C IEIBIM
BbIPA:KeHHS MoKa3aTeleM, apHpMeTHIeCKHH KBaJPaTHBIH KOPEHB,
(npeo6pazoBaHHe MHOTOIeH, anrefpandeckas Ipob, TOXIECTBO.
armrefpandecKax BbInoaEATH OCHOBHEIE e CTBHN BBIIOIHATS PACIETHI
BEIP@KEHHIT, o ¢opMynaM, npeoGpa30BEIBATh HeIble, APOGHO-
IOMYyCTHMBIE paIHOHATBHEIE BRIPaKEHHA H BRIPaXKeHAA ¢ KOPHAMH,
3HAYCHHA) PEaTH30BEIBATE PAa3I0KCHHAE MHOTOYIeHA HA MHOKHTRIH,

B TOM YHCJIE C HCIIOIB30BAHHEM lbﬂp}[yﬂ PasHOCTH
KBaJpaTOB H KBagpaTa CYMMBbI H Pa3HOCTH. HaXOJHTh




IOMYyCTHMBIE 3HAUEeHHA IIepeMeHHbIX A1 IpoOHO-
palHOHATBHEIX BEIpakKeHHH, KOpHeH.

MoaeJHp 0BaTh ¢ MTOMOMIEI0 (JOPMYIT peaTbHbIE TPOITECCh
H ABICHHA

DYHKIHH OmnepHapoBaTh MOHATHAMEA: QYHKIHA, rpadHK QyHKITHHA,
(mocTpoeHHe, HYTH (OYHKITHH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA,

CBOHCTBa H3YIeHHBIX MPOMEXKYTIKH BO3PacTaHHA, YOBIBAHHA, HAaHOCOIbIICE H
dyaKnHi; HaHMeHbIIee 3Ha9eHHA QYHKITHH.

rpadHgeckoe pemeHne | AHATH3HPOBATH, CPABHABATH, 00CY/RAATEH CBOICTBA
YpaBHEHHH H HX (yHKMHI, CTPOATH HX TpadHKH.

CHCTEM) OuepapoBRATH NOHATHIMHE: (PAMas IPONOPIHOHATIBHOCTS,

o6paTHaA IPOIOPIHOHATBHOCTD, THHEHHAA QYHKIIHA,
KBagpaTHIHAA GyHKNHA, napaGoma, rHIepSoa.
Hcnmoan3oBaTh rpaEKH 111 OpeIelIeHH] CBOHCTB,
[IPOLECCOB H 3aBHCHMOCTEH, Ul PeINeHnA 3a1ad B3 JPYyTrHX
yaeGHBIX IPEIMETOB H peaIbHOH KH3HH; MOIeJTHD OBATH

€ IOMOMIBIO rPaHKOB PeaIbHbIC IPOLECCHl H ABICHHA.
Beipa:kaTh (hopMyIaMH 3aBHCHMOCTH MeXIY BeTHIHHAMH

OBIIEE KOJIMYECTBO 102
TACOB IIO ITPOTPAMME

PaGouast nporpamma
yueOHoro kypca «I'eomerpus B 7-9 kiaaccax»
HOJACHHUTEJIBHAS 3AITHCKA

['eOMeTpHA KaK OJHH H3 OCHOBHBIX pa3leloB INKOJIbHOH MaTeMaTHKH, HMEOITHH
CBOeH 1empi0 o0ecrmedHTh H3ydeHHe CBOHCTB H pa3MepoB (PHTYpP. HX OTHOMNIEHHH H
B3aHMHOE pACIOJI0KEHHE, OMHPAeTCA Ha JOTHYECKYH. [JO0Ka3aTeNbHYI0 JHHHIO.
[[eHHOCTF H3YUEHHA TEeOMETPHH Ha YpPOBHE OCHOBHOTO o0mero obpa3oBaHHA
3aKTI0YaeTCA B TOM, 4YTO oO0yJalImHHACA YIHTCA MOPOBOJHTH JOKA3aTEIbHBIC
paccykJeHHA, CTPOHTHh JIOTHYECKHE YMO3aKIIOUeHHA, JI0KA3bIBATh HCTHHHBIE
YTBEPXKAEHHA H CTPOHTh KOHTPIPHMEPHI K JIOKHBIM, TPOBOIHTH pPacCyKIeHHA
«OT TPOTHBHOTO», OTIHYATh CBOHCTBA OT MHPH3HAKOB, (DOPMYITHPOBATH OOpaTHBIE
YTBEpKIEHHA.

BTopoit 1EeHHOCTBIO H3YUYEHHA TEOMETPHH ABIAECTCA HCIOIb30BaHHE & Kak
HHCTPYMEHTa IpPH peIIeHHH KaK MaTeMaTHYeCKHX, TaKk H IPaKTHYECKHX 3ajad.
BCTPEUAIONTHXCA B peanbHOH KH3HH. O0yuaroniHiica JOKeH HayIHTHCA ONpeIeTHTh
reoMeTPHYeCKYH (HTypY, ONHCATh CIOBAaMH JaHHBIH YepTEX HIH PHCYHOK, HaiTH
IJI0manahb 3eMeIbHOr0 yJacTKa, pacCIHTaTh HeoOXOTHMYIO IIHHY OINTOBOIOKOHHOIO
kabemn wIH TpeGyeMmble pa3Mepsl rapaka i aBTOMOOHIA. DTOMY COOTBETCTBYET
BTOpad., BEITHCIHTENbHAA JIHHHA B H3YUCHHH TreoMeTpHH. [IpH pemeHHH 3amad
IPAKTHYECKOTo XapakTepa OOyJarOmIHHACA YYHTCA CTPOHTh MaTeMaTHYECKHE MOJIEeTH
pealbHBIX KH3HEHHBIX CHTYAallHH, MPOBOIHTH BHIUHCICHHA H OLICHHBATh aJeKBaTHOCTH
OTYIEeHHOTO pe3yibTaTa.

KpafiHe BaKHO NOTYEPKHBATH CBA3H TEOMETPHH ¢ JIPYTHMH yueOHBIMH
OpeIMeTaMH, MOTHBHPOBaTh HCIOIB30BaTh ONPEICICHHA TEOMETPHYSCKHX (DHTYP H
NOHATHH, I€MOHCTPHPOBATh NPHMEHEHHE MOIYIeHHBIX YMEHHH B (DH3HKE H TEXHHKE.
OTH CBA3H HaubOolee APKO BHIHBI B TeMaxX «BekTopel», «TpHrOHOMETpPHUECKHE
CoOTHOIMeHHA», «MeToa koopauHaT» H «Teopema ITudaropay.



Vuebnuerii kypc «[eoMeTpHA» BKIHYaeT CISAVIOIIHE OCHOBHEIE pa3Ielbl
comepxkanud: «I eoMeTpHUIecKHe QHIYPHI H HX cBOHCTBa», «3MepeHHe TeOMeTPHISCKHX
BEIHYHHY», «J[eKapTOBBl KOOPAHHATBEI Ha IUIOCKOCTH», «Bekrtopsr», «/IBHKEHHA
II0CKOCTH», «[Ipeobpa3oBaHHA MOLOOHAY.

OOmee YHCIO YacoB, PEeKOMEHJOBAHHBIX [ H3YUeHHA Yy4edHOro Kypca
«'eomeTtpua», — 204 gaca: B 7 K1acce — 68 wacoB (2 waca B Helemo), B 8 Kilacce —
68 wacoB (2 gaca B Helem0), B 9 ki1acce — 68 gacoB (2 gaca B HEJETIO).

COJEPKAHHE ObYUEHHA
7 KITACC

HauanpHble IOHATHA reOMeTpHH. Touka, IpsAMasi, OTPe3oK, Iy4d. YIroa. BHOBI yTIIOB.
BepTHKankHBIE H CMeKHBIE YIriael. bHccekTpuca yriaa. JlomaHas, MHOTOYTOIbHHK.
[TapanneIbHOCTh H NEPIEHIHKYIAPHOCTE IPAMBIX.

CuMMeTpHuYHBIe (HTYpel. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHH. IIpHMepEI
CHMMETPHH B OKPYAKAOIMIEM MHDE.

OCHOBHBIE IOCTPOEHHA C NMIOMOINBIO ITHPKYIA H THHEHKH. TpeyronbHHK. Bricora,
Me/IHaHa, OHCCeKTpHCa, HX CBOHCTBA.

PasroOenpeHHEBIH H paBHOCTOPOHHHH TpeyroabHHKH. HepaBeHCTBO TpEYroJIbHHKA.

CBoiicTBa H IpH3HAKH paBHOOEIpPEHHOIrO TPeyroilbHHKA. IIpH3HaKH paBeHCTBa
TPEYTOJIbHHKOB.

CpoiicTBa H NpH3HAKH MapaUlelbHbIX OpAMBIX. CyMMa YII0B TpeyroibHHKA.
BHeIHHE yIJIBI TPEYT OJIBHHKA.

I[IpaMoyronpHBEIH  TpeyronbHHK.  CBOHCTBO  MEIHAHBI  IPAMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEIEHHOH K TrHIOTeHy3e. [IpH3HAKH paBeHCTBa IPAMOYTOIBHBIX
TPEYTOIBHHKOB. [IpAMOYTOIBHEIH TPEYTONBHHK ¢ YITI0M B 30°.

HepaBeHcTBa B TeOMETPHH: HEpPaBEHCTBO TPEYroJIbHHKA, HEPaBEHCTBO O JIIHHE
JTOMaHOMH, TeopeMa o OoIbIIeM yriie H O0NbIIeHd CTOPOHE TPEYTONbHHKA. [[epIeHIHKYIAp
H HaKJIOHHaA.

['eoMeTpHYIECKOe MecTO TO4YeK. bHCCeKTpHca yIlla H CepeIHHHEBIH MepleHTHKYILAD
K OTPe3KYy KaK FreOMETPHIECKHE MEeCTa TOUeK.

OKpYXHOCTH H KPYT. XOpa H JHAMETP, HX CBOHCTBa. B3aHMHOE pacIolloKeHHE
OKpPYKHOCTH H npamoii. KacarenbHad H cekymad K OKPYXKHOCTH. OKpPYXHOCTH,
BIHCaHHaA B yrol. BrHcasHadg H ollHCaHHAA OKPYAKHOCTH TPEYTOIbHHKA.

8 KUIIACC
UerppéxyroneHuKH. [lapannmenorpaMM, €ro IpH3HaKH H CBoHcTBa. YacTHEIE

CIIydaH IapajlelorpaMMoB (IpAMOYTOIBHHK, poMO, KBaapaT), HX MPH3HAKH H CBOHCTRA.
Tpanenus. pasHoOOKasA TpamelHa. €€ CBOHCTBA H MpH3HAKH. [[pAMOYyTOoIbHAA TPanelHA.

Meroa yaBoeHHA MequaHbl. [leHTpanbHad cHMMeTpHA. Teopema @aneca H TeopeMa
0 IPOIOPIHOHATEHBIX OTPE3Kax.

CpeaHHe THHHH TPEYrolIbHHKA H TpanenHH. LIeHTp Macc TpeyroJbHHKA.

ITomoGHe TPeyroJbHHKOB, Kodp¢umueHT momodua. IIpH3HakH momobHa
TPEYTONBHHKOB. [I[pHMeHeHHe No100HA IPH PEMIEHHH MMPaKTHYSCKHX 3a1ad.

CpoiicTBa IIOmaneil reoMeTpHUYeCKHX ¢Hryp. DPopMyael 114 IITOMIAaTH
TPEYTONbHHKA, MapaainenorpaMma, pomba H TpamenHdH. OTHOmEHHE IUTOomaneH
noa00HBIX (PHTYP.

BreHcIeHHEe IUIOIManed TPEeYTroIbHHKOB H MHOIOVIOJIBHHKOB Ha KIETYaTOH
Oymare.



Teopema IImdaropa. IIpumeHeHHe Teopembl Ilmdaropa mpH pemeHHH
[MIPAKTHYECKHX 3a71ad.

CHHyC. KOCHHYC, TaHI[€HC OCTpPOro Vyria MNOpAMOYTOIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPHTOHOMETPHYECKOE TOKIECTBO. TpPHrOHOMETpPHUECKHe ()YHKIIHH VIJIOB
B 30°, 45° 1 60°.

BroHcarHBIe H LEHTPAJIbHBIE YIJIBI. YTOJI MEXKIY KacaT€lIbHOH H XOpPA0H. YTIIbI
MEXK Iy X0paMH H CEeKYIITHMH. BIIHcaHHBIE H OMHCaHHBIE YeThIPEXYTOTRHHKH. B3anMHOe
pacmolioKeHHe IBYX OKpykHOCTeH. KacanHe okpyxHOCTeH. OOmHE KacaTelbHBIE K
TBYM OKPYKHOCTAM.

9 KJIACC

Cunayc, KocHHYC, TaHreHc yriaoB oT 0 go 180°. OcHOBHOE TPHTOHOMETPHUYECKOE
TOXeCcTBO. @OpPMYIIBI IPHBENEHHA.

Pemenne tpeyronbHHKOB. TeopeMa KOCHHYCOB H TeopeMa CHHYcoB. Pelenune
MPaKTHYECKHX 3a/a4 C HCIIOIb30BaHHEM TEOPEMEI KOCHHYCOB H TEOPEMBI CHHYCOB.

[TpeoGpazoBanne mogoouA. [IogqoOHe COOTBETCTBEHHBIX II€MEHTOB.

TeopemMa 0 mpoH3BeIeHHH OTPE3KOB XOPJ, TEOPEMBI O MPOH3BEIEHHH OTPE3KOB
CEeKyIIHX, TeOPEMA O KBaJpaTe KacaTellbHOH.

BekTop, nmuHA (MOAYIb) BEKTOpa, COHANpaBIeHHBIE BEKTOPHI, MPOTHBOIMOIOKHO
HallpaBlIeHHBIE BEKTOPHI, KOUIHHEAPHOCTE BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalHH
Hajl BeKTopaMH. Pa3noxkeHHe BeKTOopa IO [JBYM HEKOUIHHEAPHBIM BEKTOpPaM.
Koopauratel  BekTopa. CKaldpHOE  NOpPOH3BEICHHE  BEKTOPOB, IIPHMEHEHHE
117 HAXOKIEHHA [IHH H VIIIOB.

JlexapToBel KOOpPAHHATHL Ha IUIOCKOCTH. YpaBHEHHA IMpPAMOH H OKPY/KHOCTH
B KOOpJHHATaX, IIEPECEUEHHE OKPYKHOCTEH H IpAMEIX. MeTonm KOOpIHHAT H €ro
[IPHMEHEHHE.

[IpaBuIBHEIE MHOTOYTOIBHHKH. [[THHA OKPYKHOCTH. [ pagycHas H pagHaHHad Mepa
yTia, BRIUHCIEHHE IJIHH AYT OKpyKHocTeH. [Imomans kpyra, cekTopa, cerMeHTa.

JIBHKEHHA IUIOCKOCTH H BHYTPEHHHE CHMMETPHH QHryp (371eMeHTapHBIE
npencrapiacHu). [lapannensHeli nepeHoc. [loBopor.

IIPEIMETHBIE PE3VIBTATDBI

[TpenMeTHBIe pe3ynbTaThl OCBOEHHA MporpaMMbl ydeOHOTO Kypca K KOHITY
00ydeHHA B 7 Kjacce:

PacmosHaBaTh H3yJeHHBIE I'eOMeTpHUECKHe (HIYPBL OIpedelATh HX B3aHMHOE
pacmolokeHHe, H300pakaTb TIeOMeTpHUeCKHe (HIYPBL, BBIIOIHATE HEPTEKH
IO YCIOBHIO 3adadH. [IsMepATs JIHHEHHBIE H YITIOBBIE BeIHYHHBEL. Pemare 3aaadH
Ha BBIYHCIEHHE JIHH OTPe3K0B H BETHYHH YIIIOB.

Jenats rpyOyr0 OLEHKY JIHHEHHBIX H VIVIOBBIX BeIHYHH IIPeJIMETOB B pealbHOH
KH3HH, pa3MepoB IPHPOAHBEIX 00bekToB. PasmH4uare pa3Mepbl 3THX OOBEKTOB
0 NOPAJKY BETHIHHEIL.



CTpOHTE YepTeXKH K FTeOMETPHUYSCKHM 3a1adaM.

ITonp30BaThCA NMpH3HAKAMH PaBEHCTBA TPEYTOJIBHHKOB, HCIIOJIb30BaTh IPH3HAKH H
CBOHCTBa paBHOOEAPEHHBIX TPEYTOIBHHKOB IIPH PEMIeHHH 3a71aY.

IIpoBOOHTE JIOTHYECKHE PACCYXICHHA C HCOOIB30BAHHEM TIE€OMETPHUECKHX
TEOPEM.

ITonp3oBaThcA  IpPH3HAKAaMH  pPaBEHCTBA  OPAMOYIOIBHBIX  TPEYrOJIbBHHKOB,
CBOHCTBOM MeEJOHAHBL, MPOBEIEHHOH K THIIOTEHY3€¢ MNPAMOYIOIBHOIO TPEYTOIBHHKA,
B PEIIEHHH FeOMETPHYECKHX 3a1ad.

Onpenendarts napalieIbHOCTh IMPAMBIX C MMOMOIIBK VIJIOB, KOTOpPEIE 0Opa3yer
C HHEMH cekymad. OIpeaendars NapalIebHOCTh MNPAMBIX C IOMOINBK pPaBEHCTBA
PacCcTOAHHH OT TOYEK OJHOH MPAMOH A0 TOYEK APYTOH MpAMOH.

PemaTts 3a7a9n Ha KJIeTdaToi Oymare.

IIpoBOAHTE BEITHCICHHA H HAXOJQHTh YHCIOBEIE H OYKBEHHBIC 3HAUYCHHA VITIOB
B TeOMETPHYECKHX 3aJadaX C HCIOIb30BAHHEM CYMMBI VIJTIOB TPEVIOJIBHHKOB H
MHOTOVTOJIBRHHKOB, CBOHCTB VI7I0B, 00pa30oBaHHBIX MpPH TMEpeceueHHH IOBYX
MapaiaelIbHbIX IPAMBIX CEKYINEH. PeliaTe NpakTHUYECKHE 3a1a9H Ha HaXO0AKIEeHHE YTJI0B.

Brnagerp MNOHATHEM TEOMETPHUECKOTO MecTa TO4YeK. YMEThb ONpeaeiIarh
OHCCEeKTPHCY YIJIa H cepeIHHHBIH NepleHTHKYIIpP K 0Tpe3Ky Kak reoMeTpHIeCKHe MecTa
TOYEK.

@opMyIHPOBaTh OIpPedeIeHHA OKPYXKHOCTH H Kpyra. XOpAsl H JHaAMeTpa
OKPY/KHOCTH, IIOJIb30BaTbCA HX CBOHCTBAMH. YMeEThb NPHMEHATH 3TH CBOHCTBa
IIPH pPeIleHHH 3a1ad4.

BrnageTs NoOHATHEM ONHCAHHOH OKOJIO TPEYTOJIbHHKA OKPY/KHOCTH, YMETh HAXOJHTh
eé meHtp. Ilomp3oBaThcd (akTaMH O TOM. 9TO0 OHCCEKTPHCHI YIJIOB TPeYTOJIbHHKA
IIEPECEKAOTCA B OJJHOH TOYKE, H O TOM, YTO CEPEIHHHEIE NEPIEHIHKYIAPEI K CTOPOHAM
TPEYTOJIbHHKA IIEPECEKAOTCA B OJHOH TOUKE.

Brnagerp NOHATHEM KacaTelbHOH K OKPYAKHOCTH, II0JIB30BATbCA TEOPEMOH
0 MEPHIEHIHKYIAPHOCTH KacaTeIbHOH H paJHyca, IPOBEAEHHOIO K TOUKE KaCaHHA.

[Tonp3oBaThcA MPOCTEHIMHMH TeOMETPHUYECKHMH HEpPaBEHCTBAMH, IOHHMAaTh HX
MPaKTHYECKHH CMEBICII.

ITpoBOOHTE OCHOBHBIE TEOMETPHUECKHE IOCTPOSHHA C MOMOINBK IHPKYIA H
JTHHEHKH.

ITpenMeTHBIE pe3yabTaTBl OCBOGHHA MPOrpaMMBEl yaeOHOro Kypca K KOHITY
o0yueHHA B 8 KiIacce:

Pacmo3HaBaTh OCHOBHEI€ BHIBI Y€ThIPEXYTOIBHHKOB, HX 3JIEMEHTHI. MMOIH30BATHCA
HX CBOHCTBAMH IPH PelIeHHH TeOMEeTPHISCKHX 3a1ad.

IIpEMeHATh CBOICTBAa TOYKH IlepecedeHHA MeIHaH TPeyrolbHHKa (IEHTpa Macc)
B PEIIeHHH 3aj1ad.

Bnaaerh MOHATHEM cpefHedl IHHHH TPEYTOJbHHKA H TpAIlCIHH, NMPHMEHATh HX
CBOIiCTBa MpH pelleHHH I'eoMeTpHYecKHX 3amad. [loap3oBaTheA TeopeMoii ameca



H TeopeMoH O TMPONOPIHOHATNBHEIX OTpe3KaxX, MNPHMEHATh HX [UId pelleHHA
MpakTHISCKHX 3a/7ad.

ITpHMEHATh TPH3HAKH TMOJ00HA TPEYTONIBHHKOB B pPEMIEHHH TeOMETPHUECKHX
3a7ad.

ITomp3oBaTbeca TeopeMod IIudaropa A pemieHHA TeOMETPHYECKHX H
IpakTHYeCKHX 3aJad. CTPOHTh MaTEMaTHUECKYI0 MOJelb B NPaKTHYECKHX 3aJadax.
CaMOCTOATEIBHO Ie1aTh YePTEK H HaXOJHTh COOTBETCTBYIONIHE JTHHEL.

Biagers MOHATHAMH CHHYCA, KOCHHYCA H TAHT€HCa OCTPOro yIja IPAMOYTOIbHOTO
TPeYTodbHHKA. [T01p30BaThCA STHMH MOHATHAMHE JJIA PEMIeHHA MPaKTHISCKHX 3a/1ad.

BeMHCIATE (pa3sTHYHBIMH crHocofaMH) IIOmanbk TPEYTOTbHHKA H  IUTOMIAIH
MHOTOYTOIBHBIX GHTYp (MONB3YACH, IIe HeOOXOMHMO, KaIbKyIATOpoM). IIpHMEHATH
MOTyUCHHBIC YMEHHA B MPAKTHUSCKHX 3a7avax.

BnageTs MOHATHAMH BIIHCAHHOTO H IEHTPAIBHOTO VTIIA, HCIOJIB30BATh TEOPEMEI
0 BIHCAHHBIX yIIaX, YTIIaX MeXIy XopAaMH (CeKyIIHMH) H yIJe MeKIy KacaTeabHOH H
XOpA0H IpPH pEMeHHH Te€OMEeTPHUESCKHX 3a/1ad.

Bragers DNOHATHEM OIIHCAHHOTO YETBHIPEXYTOIbHHKA, IPHMEHATh CBOHCTBa
OITHCAHHOTO YeTHIPEXYTOAbHHKA IPH PEIIeHHH 3a1ad.

TTpHMEHATH MOTYIEHHEBIE 3HAHHA Ha IIPAKTHKE — CTPOHTh MaTEMaTHIECKHE MO/IETH
AIA  3agad peadbHOH JKH3HH H TPOBOJAHTH COOTBETCTBYHOIIHE BBITHCIEHHA
C TMpHMEHEHHeM TOoJ00HA H TPHTOHOMETPHH (MOTB3YACh, TAe HE0OXOIHMO,
KaJIbKVIATOPOM).

IIpeameTHBIE pe3ylbTaThl OCBOEHHA MpPOrpaMMbl y4eOHOro Kypca K KOHITY
o0ydeHHA B 9 Kiaacce:

3HAaTh TPHTOHOMETPHYECKHE (QYHKIHH OCTPHIX YITIOB, HAXOJHTh C HX ITOMOIIBIO
Pa3THYHBIE 37E€MEHThl NPAMOYTOIBHOIO TPEYIOIbHHKA («pemleHHe IPAMOYTOIBHBIX
TPEYTOJBHHKOBY»). HaxoguTes (C IIOMOIIBI KaTbKyIATOpa) MOIHHBI H  YIJIH
1A HETaOIHIHBIX 3HAUECHHIT.

ITomp3oBaThcA (OpMyTaMH TIPHBEIEHHA H OCHOBHBIM TPHTOHOMETPHUYECKHM
TOXKIECTBOM 714 HaXOXJAEHHA COOTHOIIEHHH MEXKIY TPHTOHOMETPHUECKHMH
BEITHIHHAMH.

lcnonp30BaTh TEOPEMBI CHHYCOB H KOCHHYCOB 171 HAXOKICHHA pPa3THIHBIX
3]IEMEHTOB TPEYTOJbHHKA («pelmeHHe TPEYyTOIBHHKOBY ), IPHMEHATh HX MPH pPelleHHH
TreOMeTPHISCKHX 3a/1ad.

Brnagers MOHATHAMH Mpeo0pa3oBaHHA MHOJ00HA, COOTBETCTBEHHBIX 3IIEMEHTOB
nomoOHEIX ¢Guryp. [Tons30BaThcA CBOHCTBAMH MOAOOHA MPOH3BOIBHEIX (QHTYpP, YMETH
BBITHCIIATH JUTHHBI H HAXOIHTB YTJIBl ¥ M0100HEIX Guryp. [IpHMeHATE cBOHCTBa No00HA
B IpaKTHYECKHX 3ajJauaX. YMeTh NPHBOJHTH TIPHMEPHI TOAOOHBIX (HTYp
B OKPY/KAIOMEM MHpE.

ITonp3oBaThcA TeOpeMaMH O IPOH3BEIECHHH OTPE3KOB XOpA, O IPOH3BEICHHH
OTPEe3KO0B CEeKYIHX. 0 KBaJpare KacaTeIbHOMH.



ITomp30BaThcA BEKTOpPaMH, MOHHMATh HX TEOMETPHUYSCKHH H (H3HYECKHH CMBICI,
NPHMEHATP HX B pEIIeHHH TeOMEeTPHUSCKHX H (QH3HYecKHX 3agad. [IpEMeHATH
CKa/IAPHOE IIPOH3BECHHE BEKTOPOB 1711 HaX0KIEeHHA JIHH H VTJIOB.

ITonp30BaThcA METOJOM KOOpPAHHAT Ha IUIOCKOCTH, IIPHMEHATH €r0 B PEMIEHHH
reOMETPHYECKHX H MPaKTHYECKHX 3a/aq.

BrnageTs NOHATHAMH NPaBHIBHOT0 MHOTOYTOJBHHKA, JUTHHBI OKPY/KHOCTH, JIJTHHBI
IYTH OKPY/KHOCTH H paJHaHHOH MeEpBl yrja, YMETh BBIYHCIATH ILIONMAAb KPyra H €ro
gacTei. [IpHMeHATh NOTyIeHHBIE YMEHHA B IPAKTHUYECKHX 3aJadax.

HaxoauTh ocH (HTH IIEHTPHI) CHMMETPHH (PHT'Yp, IPHMEHATH JIBHKEeHHA IIJI0CKOCTH
B MIPOCTEHIIHX CIydanx.

ITpuMeHATh MOTYIeHHBIE 3HAHHA Ha MPAaKTHKE — CTPOHTh MaTeMaTHUYECKHE MOJIETH

oA 3aJad
C TpHMEeHeHHEM

pealTpHOH JKH3HH H IPOBOIHTH
monoOHA H TPHTOHOMETPHYECKHX (VHKIOHH (MOIB3YACH.

HE00X0IHMO, KaIbKYIIATOPOM ).
TEMATHYECKOE ILTAHHPOBAHHUE

BEIYHCISHH
rae

COOTBETCTBYIOIITHE

7T KJIACC
HanmenoBanne pasgena |[KomHdaecTso) OcHOBHOE OcHOBHBIE BH]IE JeATEABHOCTH 00yJIalOMHXCA
(TeMBI) Kypca 4acoB COIEpPKAHHE
ITpocTeHmue 14 [TpocTedmue P opMyIHpPOBATH OCHOBHBIE IOHATHA H ONpEIeIeHHA.
reoMeTpHUeCKHEe QHIYPHL H reoMeTpHIECKHE Pacmo3HaBaTh H3yUeHHbIE TeoMeTpHIeCKHe GHTYDEL
HX cBoiicTBa. l13MepenHe 0OBEKTEL. onpefeIaTh HX B3aHMHOE PaclolokeHHe, BHINOIHATH
reOMeTPHIECKHX BETHIHH MHOTOYTOIbHHK, 9epTEK 10 YCIOBHIO 3aJa1TH.
JToMaHaA. IIpoBoaHETE IpOCTEHITHE OCTPOEHHA C IIOMOIIBIO LIHPKYILL
CmekHBIE H H THHEHKH.

BEPTHKATbHEIE YTIIEL
Pa6ota

C IpOCTeHITHMHA
qepTeKaMH.
I3MepeHHe MTHHEHHBIX
H YTTIOBEIX BEIHTHH,
BBIUHCIIEHHE OTPE3KOB
H YTTIOB

H3MepaTh NHHEHHbIE H YITIOBbIE BEIHYHHEI F€OMETPHIECKHX
H MPaKTHIECKHX 0OBEKTOB.

Onpeneaars «Ha I7a3» pa3Mephl pealbHBEIX 00BEKTOB,
TMPOBOIHTE TPYOYIO ONEHKY HX Pa3MepoB.

PemaThb 3aJaTH Ha BEITHCIEHHE [THH OTPE3KOB H BETHTHH
YTIIOB.

PemaThb 3aJaTH Ha B3aHMHOE PACIOT0KEeHHE
TeOMEeTPHISCKHX GHTyp.

IpoBoaHATH KIacCH(HKAIIHIO YIIIOB, BLITHCIATE
NHHeHHBIE H YITIOBbIE BeIHYHHEI, HPOBOIHTH
HeoDXOIHMBIE TOKA3aTeTBHbBIC PACCYKICHHA.
3HAKOMHTBCH ¢ HCTOPHEH DAa3BHTHA F€OMETPHH

TpeyrolbHHKH

kel

[ToHATHE O PABHEIX
TPEYTOIBHHKAX H

Pacmo3HABATH TAPEl PABHBIX TPEYTOJBHHKOB Ha TOTOBBIX
TepTekax (¢ yKasaHHeM MPH3HAKOB).




mepBHYHBIE
IpecTaBlIeHAA

0 paBHBIX (pHTYpax.
TpH npH3HAKa
paBeHCTBa

TPEYT OJIbHHKOB.
[TpH3HAKH paBeHCTBA
IpAMOYTOIBHBIX
TPEYT OJIbHHKOB.
CBOHCTBO MEHAHBL
IpAMOYTOTIBHOTO
TPEYr OIEHAKA,
[POBeIEHHOH

K THIOTeHY3e.
PaBHOGEIpEHHEIE H
PaBHOCTOPOHHHE
TPEYTOTbHHKH.
[Ipu3sHaKH H cBOHCTBA
paBHOOEIPEHHOTO
TPEYTOIbHAKA.
Hepasernctra

B F€OMETpHH.
[IpsAMOYTOIBHBIH
TPEYTOIBHHK ¢ YTIIOM
B 30°

BBIBOTHTH ClieicTBHA (PABEHCTB COOTBETCTBYIONTHX
3]IeMEHTOB) H3 PaBEHCTB TPEYTOJIbHHKOB.

$ opMYJIHPOBATH ONPEIEICHHA: OCTPOYTONBHOTO,
TYIIOYTOTBHOTO, TPAMOYTOIBHOTO, PaBHOGEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOIBHHKOB; GHCCEKTPHCHI, BBICOTEL,
MeIHAHBI TPEYTOIbHAKA; CEPEJHHHOTO IEPIEHAHKYIAPa
0Tpe3Ka; MepHMeTPa TPEYTOTbHHKA.

@ opMYIHPOBATH CBOHCTBA H IPH3HAKH PABHOGEIPEHHOT0
TPEYTOIbHHKA.

CTpOHTH UePTEXKH, PemATh 3AJAH C [IOMOIIBI0
HAXOXJIeHHA PABHBIX TPEYT OMBHHKOB.

IIpEMeHATH IPH3HAKH PaBEHCTBA IPAMOYTOIBHBIX
TPEYTOJIbHHKOB B 3aa9aX.

Hcenmoab30BaTh MHPPOREIE pecyPChl A HCC1e0BAHASA
CBOHCTB H3yIaeMEIX QHTYP.

3HAKOMHTBCH ¢ HCTOPHEH Pa3BHTHA IeOMETPHH

l"eome'rpﬂr[ecme
NOCTPOCHHA

IHAMETP HX CBOHCTBA.
KacarenpHan

K OKPYKHOCTH.
OKpYKHOCTB.
BIIHCAHHAA B YTOIL.

[TapaniensHBIE IPAMBIE, 14 [TapannensHBIE P opMY.THPOBATH MOHSTHE NAPALIETBHBIX IPAMBIX,

CyMMa VTI0B TPeyTrolbHHKA OpAMBIe, HX CBOHCTBAa. | HAXONHTH IPaKTHUYECKHE MPHMEpEL.
Hagpect nexamne, H3y4uaTh cBoficTBa YI710B, 06pa30BaHHBIX IPH IIePeCeUeHHH
COOTBETCTBEHHBIE H HapasllelbHbIX IpAMBIX cekymeil. IIpoBoaRTh
ONHOCTOPOHHHE VITIBL, | JOKA3aTe/bCTBA [1apajlaelbHOCTH ABYX IIPAMBIX C [IOMOIIBED
00pa30BaHHEIE YIII0B, 00pa30BaHHBIX NIPH lIepecedeHHH 3THX IPAMBIX
[IPH TepecedeHHH TpeTbeH NpAMOH.
napanieTbHEIX BeI9HECAATE CYMMY YIIOB TPEYTOIBHHKA H MHOTOYTOJIBHHKA.
NPAMBIX ceKymied). HaxoaaTs 9HCIOBEIE H OYKBEHHBIC 3HAUCHHA YTI0B
[Tpu3HaK B TeOMeTPHIECKHX 3aJadax ¢ HCIIOIb30BaHHEM TeopeM
mapaiIelbHOCTH 0 CYMMe YII0B TPEYTOIbHHKA H MHOTOYTOJIbHHKA.
IpAMBIX depes3 3HAKOMHTHCH ¢ ACTOPHeH pPa3BHTHA F€OMETPHH
PaBeHCTBO PaccTOAHHH
OT TOUEK OJHOH
psAMOH Do BTOpoi
MpAMOH.
CyMMa yTI0B
TPEYT OJIBHHKA.
BHemH#He yTiIbI
TPEYroIbHHKA

OKpPYKHOCTB H KDYT. 14 OKpyKHOCTB, XopAa H | PopMy/IHpOBATH Opee/IeHH OKPYKHOCTH, XOPABL,

ITHAMETpPA H KacaTeNbHOH K okpy:xHOCTH. H3y9aTh HX
CBOHCTBA, IPH3HAKH, CTPOHTD UEPTEKH.
HccaenoBaThb, B TOM THCIE HCOOIb3YH NHGPOBbIE
pecypchl: OKPYKHOCTD, BIHCAHHYIO B YTOJ; HEHTP
OKPYKHOCTH, BIIHCAHHOH B YTOII; PABEHCTBO OTPe3KOB




[Tonarue o I'MT.
MpHMeHeHHe

B 3a7a9aX.
BuccexTpuca B
CepeIHHHEIH
NEPIEHIHKYIAD
KaK TeoMeTpHYecKHe
MecTa ToUeK.
OKpYyKHOCTB,
OIHCAHHAA OKOIO
TPEYTOJIbHHKA.
OKpYKHOCTB,
BIIHCAHHAA

B TPEYT OJIBHHK.
TIpocTefimue
3aJaqH

Ha IIOCTPOSHHE

KacaTelIbHBIX.
Hcnoas3oBath MeTon ' MT 11 mokasaTenscTBa TeopeM

0 IepecedecHHH OHCCEKTPHC VITIOB TPEYTOJIbHHEKA H
CepeIHHHBIX NEPNEHIHKYIAPOB K CTOPOHAM TPEYTOIbHHKA
¢ moMombio ITMT.

OB/1ageBaTh NOHATHAMHE BIHCAHHOH H OIMHCAHHOH
OKpYXKHOCTeH TpeyrodsHHKA, HAX0MHATH MeHTPhl 3THX
OKpY/KHOCTeH.

Pemarb OCHOBHEIE 3aIA9H HA OCTP O€HHE: YIIIa, PABHOTO
JaHHOMY: CepPeIHHHOT O MEPIeHIHKYIApa JTaHHOTO OTpe3Ka;
OpAMOH, IPOXoAlIeH Yepe3 JaHHYI0 TOUKY H
NepHeHIHKYIAPHOH JaHHOH NpAMOH; OHCCEKTPHCH JaHHOTO
yTi1a; TpeyTONIbHHKOB

MO Pa3THIHBIM 3JIeMeHTaM.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BHTHA TeOMETPHH

[ToBTOpEHHE, 0006meHHe 4 [ToBTOpEHHE H PemaTth 321298 Ha IOBTOPEHHE, HILIIOCTPHPYIOMIHE CBA3H
3HAHHH 0G0o0Imenne OCHOBHBIX | MEKIY Pa3THUYHBIMH JaCTAMH Kypca
[MOHATHH H METOIOB
Kypca 7 Kiacca
OBIEE KOJIITYECTBO 68
TACOB TIO TIPOTPAMME
8 KJTACC
Hanmenopanue pasnena | KomuuectBo OcHOBHOe OCHOBHBIE BHIBI IeATEIFHOCTH 00yIal0MHXCA
(TeMEI) Kypca TacOB collepiKanne
[UeTEIpEXYTOMEHAKH 12 TTapannenorpamm, ero | H3o00paxkaTs H HAXOAHTE Ha UepTekKax
NpPH3HAKH H CBOHCTBA. | YeTHIPEXYTOIBHHKH PA3HBIX BHIOB H HX 3€MEHTBL.
UacTHBIE CIyIaH & opMy/JIHD 0BATH ONpeJeleHAS: apaieorpaMmMa,
[apanienorpaMMoB OPAMOYTOJIBHHKA, poMOa, KBaapara, TpallellHH, paBHOOOKOit
(IPAMOYTOIBHHK, TPalelHy, IPAMOYTOJIbHOH TpalelHH.
poM©O, KBaapaT), HX JloKRa3BIBATEL H HCHOIB30BATH IPH PelleHHH 3a7a1
NpH3HAKH H CBOHCTBA. | NpPH3HAKH H CBOHCTBA: MapallelorpaMma,
Tpamenna. OpAMOYTOIBHHKA, poMOa, KBajpaTa, TPallellHH, PaBHOOOKOH
PaBnoOokas TpareHy, IPAMOYTOIbHOH TpanelHH.
[PAMOYTOIIBHAA IIpEMeBATHL MeTOI YIBOCHHA MEIHAHBI TPEYrOIbHHKA.
TpameIHH. Henmorb30BaTh MTHGPOBBIE PECYPCH A4 HCCIETOBAHAL
Mertoa yaBoeHHA CBOHCTB H3y9aeMbIX (HTYP.
MeTHAHBL 3HAKOMHTLCH ¢ HCTOPHeH Pa3BHTHA reOMeTpPHH
IlenTpansHAk
CHMMETPHA
Teopema Paneca u TeopeMa 15 Teopema ®aneca u IIpoBoaHTE HOCTPOEHAN C IOMOIIBI NHPKY/A H THHEHKH
0 TPOTIOPITHOHATEHBIX TeopeMa ¢ HCMonb30BaHHE TeopeMbl daneca H TeopeMbl
oTpe3kax, mogo0HbIe 0 TMIPOTOPITHOHATBHEIX | O MPOMOPIHOHATHHBIX OTPe3KaxX, CTPOHTh YeTBEPTHIH
TpPeyTONEHHKH OTpe3Kax. [IPONOPIHOHANBHEIH OTpe30K.
Cpennad THHHA IIpoBoaHTE J0KA3ATEIBCTBO TOTO, ITO MEIHAHEI
TpeyTrolbHHAKA. TPEYTOIBHHKA [IepeceKarnTca B 0JHOIH ToUKe, H HAXOIHTh

TTHHAA.
[TponopuHoHaTBHEIE
OTpE3KH.

[enTp Mace

B TPEYTO/IBHHKE.
ITogobHbIE
TPEYTOIBHHKH. TpH
NpH3HAKA N0J00HA
TPEYTONBHHKOB.
IIpamenerne
oI00HA

[IPH pelieHHA
MpakTHIECKHX 3a7ad

Tpamemnus, e€ cpeaHAA

CBA3b C TIEHTPOM Macc, HAXOATH OTHOMIEHHE, B KOTOPOM
MeJIHAHBI JeTATCA TOUKOH HX MepecedcHHA.

HaxoarTh 0J00HEIE TPEYTOIPHHKH HAa TOTOBEIX TepTeikax
€ YKa3aHHEeM COOTBETCTBYIOIIHX IIPH3HAKOB MOJTO0HA.
Pemath 3aJa9H Ha D0Z0GHBIe TPEYTOIBHHKH C TIOMOIIBIO
CaMOCTOATEIIFHOI0 IOCTPOSHHA YepTeikell H HaXOXKIeHHA
MOTOOHBIX TPEYTONEHHKOB.

IIpoBOIATH J0KA3ATEIBCTBA C HCIOIh30BAHHEM
MPH3HAKOB TOJ00HA.

JoKa3BpIBATH TPH IIPH3HAKA HOTOOHA TPEYTOJbHHKOB.
IIpEMeRATH IOIydeHERIE 3HAHAA IIPH PEIIeHAH
TeOMETPHIECKHX H MPAKTHIESCKHX 3a71ad.

3HAKOMHTBCH ¢ HCTOPHEH Pa3sBHTHA [€OMETPHH




[L1omans. Haxoxgenne 14 CpoiicTBa ITomagei OBIaIeBATH MePBHIHLIME NP eACTABIeHAIME 00 o6meit
nomaaeii TpeyroIbHHKOB reoMeTpPHIECKHX TEOPHH ILTOMAIH (MepHl), () OpMY.THPOBATH CBOHCTBA
H MHOTOYTOJIBHBIX (DHTYD. dburyp. [I0MIAAH, BBIACHATD HX HAIVIAAHBIA CMBICI.
[Tromann nogo0HEIX QHTYD Dopmynel BeiBoaaTh QOPMYIIEI II0MIAIH apaLIeIorpaMMa,
J714 II0INaaH TPEYTOIbHHKA, TPAIlCITHH H3 (HOPMYIIEI IO ATH
TpeyTONbHHKA, MPAMOYTOIBHHKA (KBaJpaTa).
napaiieorpamma, BeIBOARTH (OPMYIIEI ILTOMATH BEITYKIOLO
TpamlelHH. YeTHIPEXYTOIBHHKA Uepe3 THATOHATH H YTOI MeXEIY HAMH.
BrruncieHHe HaxoauTh miomans GHTYp, H306pak EHHBIX Ha KIeTYaTOH
naomaae CIoKHBIX OyMmare, HCIOIB30BATH pa30HeHHe (QHTYPHI HA JACTH H
¢buryp. JTOoCTpaHBaHHE.
TLtomanu ¢uryp Pa30HEpaTh OpEMepHI HCIIOIb30BaHHA BCIIOMOTaTe IbHOH
Ha KIeTJ4aTol Oymare. | MIOMIagH A4 PElIeHHA IeOMeTPHYISCKHX 3aJad.
IInomann nomo6HBIX HaxoaHTh III0MAaIH NOT0GHBIX GHIYD.
buryp. BBITHCIATE IUIOMIATH PA3THIHBIX MHOTOYTONBHEIX (GHLYD.
3agaun PemaTh 337298 Ha IIIOMIagb ¢ IPAKTHIECKHM
¢ MPaKTHIECKAM cofiepsKaHHEM
colep:KaHHEM.
Pemenne 3agaq
¢ TIOMOINBIO MeTo/a
BCIIOMOTaTeNbBHOH
IIomangi
Teopema ITndaropa 1 10 Teopema [Tudaropa, u | Joka3seIiBaTh TeopeMy [Tudaropa, HCIOIb30BATH €&

Hadald TDHIOHOMETPHH

e€ IPHMEHEHHE.
OmnpenereHne
TPHIOHOMETPHYECKHX
(G yHKIHE OoCTpoOro
yI1a IpAMOYTOJIBHOT O
TpEyTroIbHHKA,
TPHTOHOMETPHIECKHE
COOTHONIEHHA

B IPAMOYTOJIBHOM
TPEYTOIIBHHKE.
OcHoBHOE
TPHTOHOMETpHYEeCKOoe
TOXKIECTBO

B IIPAKTHIECKHX BEITHCICHHAX.
D opMYIHPOBATD OIPEIeIeHAA TPHTOHOMETPHIECKHX
(OYHKIHH OCTPOTO YIIa, NP 0BepPATh HX KOPPEKTHOCTS.
BEIBOAHTE TPHTOHOMETPHIECKHE COOTHOIIEHHA

B IPAMOYTOIBHOM TPEYTOIEHHKE.

HcceaemoBaTh COOTHONIEHHA MEKTY CTOPOHAMH B
[IPAMOYTOIBHBIX TPEYTOIBHUKAX C YIIIaMH B 45° B 45°; 30°
H 60°.

Hcnmonp3oBaTh GOPMYITEI IPHBEISHHA H OCHOBHOR
TPHTOHOMETPHIECKOE TOXKIECTBO A1 HaX0KIeHHA
COOTHONIEHHH MK,y TPHIOHOMETPHYECKHMH (YHKITHAMH
Pa3THIHBIX OCTPEIX YTITOB.

IIpEMeEATH TOTYIEHHEBIE 3HAHHA H YMEHHA IPH PEMICHHH
OPaKTHIECKHX 3a7ad.

3HAKOMHTHCS ¢ HCTOPHeH Pa3BHTHA FeOMETPHH

[VTIIBL B OKPY/KHOCTH.
BrHcaHHBIC H ONHCAHHEIS
9EeTHIPEXYT OTBHHKH.
KacarenbHble

K okpykHocTH. KacanHe
OKpYKHOCTEH

Boncaunsie B
HEeHTPaIbHBIE YIIIEL,
YTOI MEXKIY
KacaTelbHOH H
XOpaoii.

VYTIe MexIy
XOpZaMH H
CeKYTITHMH.
Brmcannsie B
OIHCAHHBIE
YeTHIPEXYTONBHHKH,
HX IIPH3HAKH H
cBoicTBA.
TIpaMeHeHHe 3THX
CBOHCTB

TIPH pelmeHHH
reoMeTpPHIESCKHX
3a1ad.

BzanmHuoe
pacIiooKeHHe IBYX
OKpYy:KHOCTEH. o0mue
KacaTelbHBIe.
Kacanne
OKpPY:KHOCTel

D opMyIHP OBATH OCHOBHEIE OIpPeNIeTIeHHA, CBA3aHHEIS

€ YTTIaMH B KpyTe (BIHCAHHEIA YTOJ, HeHTPATbHbIH YTOII).
HaxoaHTh BIHCAHHEIE YITIEL, ONHPAIOIIHECT Ha OJHY IYTY,
BBITHCJIATE YT C TOMOMIBIO TEOPEME] O BIIHCAHHBIX
YTTIaX, TEOPEMEI O BITHCAHHOM YeThIPEXYTOMBHHKE,
TEOPEMBI O IEHTPATBHOM YTIIE.

HccemenoBaTh, B TOM YHCIE ¢ IOMOMBIO THPPOBEIX
PecypcoB, BIHCAHHEIE H OMMHCAHHBIE YeTHIPEXYTOMHHHKH,
BBIBOJJHTH HX CBOHCTBA H MPH3HAKH.

Hcnonp30BATh 3TH CBOHCTBA H NIPH3HAKH IPH PEIIeHHH
3a1ad




[ToBTOpeHHE, 0G06meHHE 4 IToBTOpEHHE PemaThk 321298 Ha IOBTOPEHHE, HIITIOCTPHPYIONIHE CBA3H
SHAHHH OCHOBHBIX IIOHATHH H | MeXIY pa3IHYHBIMH YacTAMH Kypca
METO0/10B KypcoB 7 H 8
KJIaccoB, o0o0menne
3HaHHHA
OBIIEE KOJIMUECTBO 68
UACOB IIO ITPOI'PAMME]
9 KITACC
Hanmenosanre pasgena | Komuectso OcHoBHOE OCHOBHBIE BH/IBI IEATEIBHOCTH 00yIAIOIMHXCA
(TeMEI) Kypca TacoB comepKaHHe
Tpuronomerpus. TeopeMel 16 Onpenenesnne P opMyJIEPOBATE OLpele/IeHAs TPHIOHOMETPHIECKHX
KOCHHYCOB H CHHYCOB. TPHIOHOMETPHUYECKHX | (YHKIHH TYyIEIX H IPAMEIX YIJIOB.
Pemenne TpeyroIbHHKOB ¢ yuEmHi yrioos or 0° | BeIBOAETE TeopeMy KOCHHYCOB H TEOPEMY CHHYCOB
1o 180°. ®opMymsl (Cc paTHyCcOM OIHCAHHOH OKPY:KHOCTH).
IpHBEIeHH. BrIBOAHTE (G opMYIbI 1718 BEITHCIeHAA IT0M AN eH
Teopema KOCHHYCOE, ¢ HCHOIb30BAHAEM TeopeM TPHT OHOMeTpHHE (hopMyma
TeopeMa CHHYCOB. MI0MIATH TPEYTONBHAKA Yepe3 IBe CTOPOHBI H YTOI MeXKIY
Pemerne HHMH, (JOpMyTIa TITOMATH TeTHIPEXYTOTFHHKA Iepe3 ero
TPEyTOIbHHKOB. JTHATOHAITH H YTOI MEKTY HEMH).
[IpakTHYecKoe PemaTh TpeyrolbHHAKH.
IpPHMeHEHHE PemaTh nNpakTHYeCKHE 33a9H, CBOIANTHECA
OKa3aHHEIX TEOpeM K HaXO0XKJIEHHK PA3THIHBIX 3JIEMEHTOB TPEYT OJIEHHKA
[IpeoOpazoBaHHE MOIO0HA. 10 ITonatue OcBaHBAThH MOHATHE peobpa3oBaHAA TTOTOGHA.
MeTpHUaecKHe 0 npeodpa3oBaHHA HccaenoBaTh OTHOMICHHE THHEHHBIX 31€MeHTOB QHTYD
COOTHOICHHA MOJT00HA. NpH npeoOpa3oBaHHH OJO0OHA.
B OKPY/KHOCTH CoOTBETCTBEHHEIE HaxoauTh IpHEMepHI TOA00HA B OKpYKalomeH
3/IeMEHTHl NONO0HEIX | AeHCTBHTENBHOCTH.
dHTYp. BeIBOAETE METPHUECKHE COOTHOMEHHA MEKIY OTPE3KaMH
Teopema XOpJ. CeKYMIHX H KacaTelbHBIX C HCIIOIB30BaHHEM
0 MPOH3BEICHHH BIIHCAHHEIX YTJIOB H MOA0GHBIX TPEYTOIbHHKOB.
OTPE3KOB XOP/, PemaTh reoMeTpHYecKHe 3aJa9H H 3aJa9H H3 pealbHOH
TeopeMa JKH3HH ¢ HCIIOIB30BaHHEM IT0JZ00HBIX TPEYTOILHHKOB
0 IPOH3BENEHHH
OTpPe3KOB CeKYyIIHX,
TeopeMa 0 KBajapare
KacaTelbHOH.
[IpuMmeneHHe
B PelleHHH
reoMeTpPHIEeCKHX
3a7a4
BekTope! 12 OmnpeneneHHe Hcmonb30BaTh BEKTOPE! KaK HallpaBlIeHHBIE OTPE3KH,

BEKTOPOB, CII0/KEHHE
H BBIYHTAHHE
BEKTOPOB,
YMHOKeHHe BeKTopa
Ha THCIIO.
OH3AIECKHH H
reoMeTpHIeCKHH
CMBICT BEKTOPOB.
PasnokeHHe BeKTopa
110 IBYM
HEKOJLUIHHEapPHBIM
BEKTOpaM.
KoopausaTel
BeKTOpa.

CxanapHoe
[IPOH3BENEHHE
BEKTOPOB, €T0

HCCJIeT0BATH TeOMETPHIECKHH (IepeMenmenne) H
(bHu3HyeckuH (CHIIA) CMBICIIBI BEKTOPOB.

3HATH Ompede/IeHHN CYMMEI H Pa3HOCTH BEKTOPOBE,
YMHOKEHHA BEeKTOpa Ha YHCIO, HCCJIe0BATh
TreOMETPHYSCKHH H (H3HAUYSCKHE CMBICITBI 3THX OICPAITHIH.
Pemarthb reoMeTpHUECKHE 33Ja9H C HCIOIH30BAHHEM
BEKTOPOB.

PacknagpIBaTh BEKTOD 110 JBYM HEKOJLTHHEAPHBIM
BEKTOpaM.

Hcnonp3oBaTh CKAIPHOE IPOH3BEISHHE BEKTOPOB,
BBIBOJHTH €0 OCHOBHBIE CBOHCTBA.

BbIMAECIATH CYMMY, PA3HOCTh H CKATAPHOE MPOH3BEIcHHE
BEKTOPOB B KOOPIHHATAX.

IIpEMeRATH CKAIPHOE IPOH3BEJEHAE 1A HaX0XKIeHHA
ITHH H yTIIOB




[IpHMeHEeHHEe

IUIA HaXOXKIeHHA
IUIHH H YIJIOB.
Pemenne 3agaa

C TIOMOIMIBEO0 BEKTOPOB.
[TpuMeHeHHE BEKTOPOB
IUIA pelleHHs 3a1aq
hH3HKH

I[EKHPTOBBI KOOPIHHATBI
Ha I[NIOCKOCTH

JekapTOBBI
KOOpDJIHHATEI TOUEK
Ha IIIOCKOCTH.
YpaBHeHHE IPAMOH.
VYpaBHeHHE
OKDPYAHOCTH.
Koopausatel Touek
nepecedeHnn
OKPYAKHOCTH H
TIPAMOH.

Meto1 KoOpIHHAT
IIPH pemeHHH
reoMeTpPHIECKHX
3a71a9, IPAKTHIECKHX
3amaq

OcBaBBaTh NOHATHE IPAMOYIOJIBHOH CHCTEMBI
KOOPIAHHAT, AeKapTOBBIX KOOPIHHAT TOUKH.

BeiBoaHTH ypaBHEHHE IPAMOIl H OKPYKHOCTH. BolgenaTs
TIOTHEIH KBaJpaT A1 HaX0XJeHHA NeHTpa H paJHyca
OKPY:KHOCTH II0 €€ ypaBHEHHIO.

Pemare 335318 Ha HaXOAKAECHHE TOUEK IIEPECEUEHHEA
NPAMBIX H OKPYKHOCTEH ¢ IOMOIIBIO METOJa KOOPIHHAT.
Hcooab30BaTh CBOHCTBA YTI0BOTr0 KodddHnuenTa npaMoH
NIPH PelIeHHH 3a1ad, A1 oIpeelcHHA PaclloIoKEeHHA
NPAMOH.

IIpEMeHAITH KOOPIHHATHI IPH PEMIEHHH TeOMeTPHIECKHX H
MpaKTHYECKHX 3a7ad, U1 MOCTPOSHHA MaTeMaTHIECKHX
MoJeneH peanbHBIX 3a1ad («METOI KOOPIHHATY).
Ilonp3oBaThCsA 714 MOCTPOSHHA H HCCIEAOBaHHH
MHGPOBEIMH pecypcaMH.

3HAKOMHTLCH ¢ HCTOPHeH Pa3BHTHA TeOMETPHH

[paBHIBHBIE
IMHOTOYTOJIbHHKH.
V[JTHHA OKPYKHOCTH H
TLTIOMIab Kpyra.
BrIUHCIeHHEe II0Maaeit

[IpaBHIBHEIE
MHOI'OYTOJIBHHKH.
Uuciao w. JJ1HHA
OKDPYAHOCTH, JyTH
OKPYAKHOCTH.
Pannansas mepa
yTIa.

[Inomans kpyra,
CEeKTOpa, CerMeHTa

P opMyJIHPOBATH OIIpeleIeHHe IPaBHILHBIX
MHOI'OYI'OJIbHHKOB, HAXOJAHTH HX 3J1€MEHTBHL.
Ilosap30BaTHCH IOHATHEM JTHHBL OKDYAHOCTH, BBE1EHHBIM
C IOMOMIBIO IPABHIBHBIX MHOIOYTOJIEHHKOB, 0OpeelsiTh
YHCIO T, JIHHY IYTH H pagfHaHHYIO Mepy yria.
IIpoBoOHTE mepexon OT pPaTHAHHOH MepHL yTa

K TpagycHOH H Hao0opoT.

Onpenendars II0MAaNsL KPyTa.

BoipoaaTh ¢ opMy/Inl (B rpagyCHON H pagHaHHOH Mepe)
I JIHH VT, IIomaaeH ceKTopoB H CETMEHTOB.
BeramEcasTh muomags GHTYP, BKTIOTAIONIHX SIeMEHTH
OKPYKHOCTH (KpyTa).

HaxonnTh mIomany B 3a7a4ax pealbHoH KH3HH

I[BH}K CHHA IIIIOCKOCTH

[TonATHE O ABHKEHHH
MTTOCKOCTH.

[Tapanne sHBIH
IepeHoc, oBOPOT
[IpuMeHeHHE

[IPH PENIeHHH 33a/a4

PaszompaTh IpHEMEpPHI, HIUIIOCTPHPYIOIIHE IOHATHA
IBHKEHHA.

D opMYJIHPOBATH ONpeleIcHHA NapalIeIbHOTO IepeHoca,
MOBOPOTa H 0CEBOH CHMMeTpHH. BBIBOIHTH HX CBOHCTBA,
HAXOIHTH HENOIBIKHEIE TOUKH.

HaxomaTh NEHTPHL H OCH CHMMETPHIT npocTeHmux Guryp.
IIpaMeHATHh DapalIelbHEIH IePeHOC H CHMMETPHIO IPH
PelTeHHH TeOMEeTPHIECKHX 3a1ad (pa30HpaTh IPHMEDHI).
Hcmonb30BaTh 1151 TOCTPOSHHS H HCCIETOBAHHEH
nH(POBEIE pecypCH

[TosTOpeHHe, 0600mMeHHEE,
CHCTeMAaTH3aIuA 3HaHHH

IloBTOpeHHE
OCHOBHBIX ITOHATHH H

OnepHpoBATH NOHATHAME: GHIYpa, TOUKA, IPAMad, YTOIL,
MHOTOYTOJIBHHK, PaBHOO €IPEeHHBIH H PABHOCTOPOHHHIH




METO/I0B KypcoB 79
KJaccoB, o0o0menne
H CHCTeMaTH3aIlHA
3HAHHH.
IIpocTeiimue
reoMeTpHYECKHE
(hHTYDEI H HX
cBoiicTBa. I13Mepernne
reoMeTpHIEeCKHX
BEIHYHH.
TpeyronsHHKH.
TlapannensHble H
[epIeHHKYIIPHEBIE
pAMBIE.
OKpPYKHOCTB H KPYT.
T'eomeTprueckue
TmoCcTpoeHHs. YTIhI
B OKPYAHOCTH.
Broucannsle n
ONHCAHHEIE
OKPY/KHOCTH
MHOTOYTOIBHHKOB.
TIpamas u
OKPYKHOCTE.
UeThIpEXYT OIBHHKH.
Bnucannee

TPEYTOIBHHKH, TIPAMOYTOIRHEIH TPEYTOTBHHK, Me/THAHA,
GHCCeKTpHCA H BBICOTA TPEYTOJbHHKA, IapallIe]IorpaMm,
poMb, IpAMOYTOIBHEEK, KBaJpaT, TPAIEIHA; OKPYKHOCTS,
KacaTelIbHadA; PaBEeHCTBO H MogobHe GHIyp,
TPEYTOJIFHHKOB; MapalIedbHOCTE H IePIeHIHKYIAPHOCT
MOPAMEIX, YTOT MEKIY IPAMBIMH, CHMMETPHA OTHOCHTETBEHO
TOYKH H IPAMOH; ITHHA, PACCTOAHHE, BETHTHHA YTIIa,
IUIONTAb, HEPHMETP.

Hcnoab30BaTh GoOPMYIIBI: IepPHMETPA H TIOMATH
MHOTOYTOIbHHKOB, JJHHBI OKPY/KHOCTH H IIOIMATH KpPyTa,
06BEMa IPAMOYTONBHOTO apalIelenHIeaa.

OnepHp OBATH HOHATHAMHE: IPAMOYTOJBHAA CHCTEMA
KOOPJHHAT, BEKTOD; HCIOIb30BATH 3TH IOHATHA JUIA
IpeICTaBIeHHA JAHHBIX H PENICHHA 3aad, B TOM JHCIIe

H3 IPYTHX y1eOHBIX [IPeIMETOB.

PemaTs 3aJa9H Ha MOBTOPEHHE OCHOBHBIX TIOHATHIT,
HILTIOCTPAITHEO CBA3eil MeKTy pa3THIHBIMH YacTAMH Kypca.
Bbi0HpaTH MeTOJ LA PelleHHA 3aJadH.

PemaTs 3aJa9d K3 IOBCEIHEBHON KH3HH

H OIHCaHHEIE
YeTBIPEX YT OIbHHKH.
Teopema [Tudaropa n
Hagana
TPHTOHOMETPHH.
Pemenune obmux
TPEYTOIbHHKOB.
IIpaBHIBHBIE
MHOTOYTOIBHHKH.
IIpeoGpa3oBanua
IIITOCKOCTH.
JBmxennd. [Togobue.
CHMMETpPHA.
IT1omans.
Brruncrnenne
n1omaneii. [Tnomann
mooGHEIX GHTYD.
JlekapTOBHI
KOODIHHATHL Ha
IIIOCKOCTH.

BekTopet

HA IUIOCKOCTH

OBIIEE KOJIMYECTBO
TACOB I10 ITPOI PAMME

68




PabGouas nporpamma
yueOHOro Kkypca «BeposiTHOCTB M cTaTHCTHKA» B 7-9 Kiaccax

IHHOACHHTEJIDBHAA 3AITHCKA

B coBpeMeHHOM HHGPOBOM MHpE BEPOATHOCTH H CTAaTHCTHKA MPHOOpeTarT BCE
GOIBINYIO 3HATHMOCTD, KaK ¢ TOYKH 3pPeHHA MPAKTHUYECKHX IMPHIOKEHHH, TaK H HX POIH
B 00pa30BaHHH. HeOOXOJHMOM KakIOMy dYeloBeKy. Bo3pacTaeT YHCIO MpodeccHH.
IPH OBIAJEHHH KOTOPBIMH Tpebyerca Xopomad Oa3oBad IOArOTOBKa B 001acTH
BEPOATHOCTH H CTATHCTHKH, TaKad IMOATOTOBKA BaKHA A IPOAOTKeHHA o0pa3oBaHHA H
IUTA YCIEITHOH Npo)ecCHOHAIBHOH Kapbepsl.

Kaxaplit qe10BeK MOCTOAHHO MPHHHMAET PENIeHHA Ha OCHOBE HMEIONTHXCA Y HETO
TaHHBIX. A 714 000CHOBAaHHOTO TIPHHATHA pPEMIeHHA B YCIOBHAX HEJOCTATKAa HIH
H30BITKAa HH(pOpPMAIHH HeoOXOJHMO B TOM YHCIE XOpomo Cc(OpMHpPOBaHHOE
BEPOATHOCTHOE H CTATHCTHYECKOE MBIIIICHHE.

IIMEHHO MO3TOMY OCTPO BCTala HeoOXOJHMOCTh COPMHPOBATE V 00yJarOIIHXCA
(YHKIIHOHATBPHYK TPaMOTHOCTB, BKIHYAKINYK B cedd B KadecTBE HEOTheMIISMOH
COCTaBIAIOMEeH YMeHHe BOCIPHHHMATh H KPHTHUECKH aHATH3HPOBATh HH(OPMAITHIO,
IpeCTaBIeHHYI0 B Pa3IHYHBIX (popMax, MOHHMATh BEPOATHOCTHEIH XapaKTep MHOTHX
pPeaTbHBIX MPONECCOB H 3aBHCHMOCTEH. MPOH3BOOHTH MPOCTEHINMHE BEPOATHOCTHEHIE
PacuETEL

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH IPHHIIHIIAMH cOopa, aHajdH3a H
IpeICTAaBIeHHA IAaHHBIX H3 pa3IHYHBIX cdep KH3HH o0mecTBa H TOCYIapCTBa
npHoOmaer oO0yJalmHXcA K OOMIeCTBEeHHBIM HHTepecaM. [I3ydeHHe OCHOB
KOMOHHATODHKH pa3BHBacT HAaBEIKH OpraHH3allHH Iepefopa H moacuéra dHCIA
BapHAHTOB, B TOM UHCJI€ B IPHKIAJHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAMH TEOpPHH
rpadoB co3m1aéT MaTeMaTHUYeCKHH ¢yHIaMeHT a11 (OPMHPOBAHHA KOMIIETEeHITHIH
B 00JacTH HH(pOPMATHKH H NHQPOBBIX TeXHOJOTHH. IIpH H3yYCHHH CTATHCTHKH H
BEPOATHOCTH 00OTamarTcA MpeacTaBIeHHA 00YJIarOIIHXCA O COBPEeMeHHOH KapTHHE
MHpa H MeTOJaX e€ro HCCIeIoBaHHA, (OPMHPYETCA NMOHHMAHHE POMH CTATHCTHKH Kak
HCTOYHHKA COLHATBHO 3HAYHMOH HHGOPMANHH H  3aKIaJbIBAIOTCA  OCHOBEI
BEPOATHOCTHOTO MBINLTEHHA.

B COOTBETCTBHH C JaHHBEIMH IeAMH B CTPYKTYpe MporpaMMel yaeGHOTO Kypca
«BepoATHOCTD H CTaTHCTHKA» OCHOBHOTO 00miero o6pa3oBaHHA BBIJEIEHBI CIEAYIOMHE
comepiKaTeTbHO-METONHYEeCKHe ITHHHH: «IIpeacTaBleHHe MAHHBIX H OIHCAaTeIbHAA
CTaTHCTHKa», «BepoATHOCTBY, «IeMeHTBl KOMOHHATOPHKH», «BBeleHHe B TCOPHIO
rpacgoB».

ConepikanHe THHHH «[IpeIcTaBlIeHHe JAaHHBIX H OIHCATelIbHAad CTAaTHCTHKA»
CIIY’KHT OCHOBOH 1A (pOpMHpPOBaHHA HABBIKOB paGoTHI ¢ HHpOpPMAaNHEH: OT YTCHHA H
HHTEPIPETalHH HHQOpPMAIlHH, MpeICTaBIeHHOH B Ta0oHIaX, Ha JHarpaMMax H
rpadukax, mgo cOopa, OpeICTaBIeHHA H aHaIH3a [JaHHBIX C HCIOJb30BaHHEM



CTAaTHCTHYECKHX XapaKTEPHCTHK CpPeOHHX H pacceHBaHHA. Pabotad ¢ [JaHHBIMH,
oOyJarommuecs ydJaTci CUHTBIBAaTh H HHTEpPIPETHPOBATh [JaHHBIC, BBIJBHTATH,
apryMeHTHPOBaTh H KPHTHKOBATh IIPOCTEHIIHE THIIOTE3H], PasMBIILIATE Haj (pakTopaMH,
BBI3BIBAIOINHMH H3MEHYHBOCTh, H OLEHHBaTh HX BIHJAHHE HA paccMaTpHBaeMble
BEJIIHYHHBI H [IPOLIECCHL.

ITHTYHTHBHOE MpPEACTaBIEHHE O CIydaiHOH H3MEHYHBOCTH, HCCIEJOBaHHE
3aKOHOMEPHOCTEH H TEeHJEHIHH CTAHOBHTCA MOTHBHPVIOIIEH OCHOBOH /I H3Y4E€HHIA
TEOPHH BEPOATHOCTEH. bobimoe 3HaAYeHHE HMET NIPAKTHYECKHE 3aJaHHA, B YaCTHOCTH
ONBITHI C KIIACCHYECKHMH BEPOATHOCTHBIMH MOJEIAMH.

[TonATHE BEPOATHOCTH BBOJAHTCA KaK Mepa IpaBJonofodHd cIydaHHOro COOBITHA.
[TpH H3y4IeHHH yae0HOro Kypca o0ydalmHecs 3HAKOMATCA ¢ MPOCTEHITHMH METOIaMH
BBIYHC/IEHHS BEPOATHOCTEH B CIy4aHHBIX OJKCIEPHMEHTAX C PaBHOBO3MOKHBIMH
37IeMEHTApPHBIMH HCXO0JaMH, BEPOATHOCTHBIMH 3aKOHAMH, TMO3BONAKINHMH CTaBHTh H
pemath Oonee ClIOKHBIE 3a1a4l. B yueOHBIH Kypc BXOIAT HadalbHBIE IIPEICTABICHHA
0 CIy4aHHBIX BEIHYHHAX H HX YHCIOBEIX XapaKTepPHCTHKAX.

B pamkax yueOHOro Kypca OCVIOECTBIIETCA 3HAKOMCTBO O00y4arOIIHXCH
C MHOXKECTBAMH H OCHOBHBIMH OINEpallHAMH HaJ MHOXKECTBAMH, paccMaTpHBaKTCA
IpHMEpPEl NPHMEHEHHA [IA pellleHHd 3aJad, a Takke HCIOONB30BaHHA B JIPYTHX
MaTeMaTHYECKHX KypcaxX H YI4eOHBIX IIpeIMeTax.

B 7-9 kmaccax u3y4aerca yaeOHBIH Kypc «BepoATHOCTE H CTATHCTHKAY, B KOTOPBIH
BXOomAT pasgensl: «lIpefacTtaBlieHHe JaHHBIX H  ONHCaTelbHAad  CTATHCTHEA»,
«BepoATHOCTEY, «3TeMeHTH KOMOHHATOPHKH», «BBeIeHHe B TeopHIO rpadoB».

OO0mee 4YHCIO dYacoB, pPEKOMEHJOBAHHBIX [ H3Y4YeHHA Yy4ueOHOro Kypca
«BepoATHOCTE H cTaTHCTHKa», — 102 gaca: B 7 kmacce — 34 gaca (1 wac B Hegemro),
B 8 Kmacce — 34 gaca (1 gac B HeZlemro)., B 9 knacce — 34 gaca (1 gac B HeJemo).

COJEPKAHHE ObBYUYEHHA

7 KJIACC

[IpeacraBieHHe JaHHBIX B BHAe TaOmHII, AHarpaMM, rpadHkoB. 3amolHeHHE
TaOlIHI], YTEeHHE H MOCTPOSHHE IHAarpaMM (CTOIOHKOBBIX (CcT0I0YATHIX) H KPYTOBEIX).
UteHHe rpaHKoB pealnbHBIX MporeccoB. l3BiIeueHHe HHQOPMAIHH H3 JHarpaMM H
TaOIHII, HCIIOIb30BaHHE H HHTEPIIPETAllHA JaHHBIX.

OnmucaTeTbHasd CTAaTHCTHKA: CpelHee apHQMeTHUECKOe, MeIHaHa, pa3Max,
HaHOoJIbIIee H HaHMeHbIee 3HaUYeHHA Ha00opa YHCIOBBIX JaHHBIX. [IpHMephI cydaiiHoH
H3MEHYHBOCTH.

CryJaifHBIH SKCIepHMEeHT (OIBIT) H caydaiiHoe coObITHE. BepoATHOCTE H 9acTOTA.
PolIb MaTOBEPOATHEIX H MPAKTHYECKH JOCTOBEPHBIX COOBITHH B MPHPOJE H B 00IMIeCTBe.
MoHeTa H HrpalbHad KOCTh B TEOPHH BEPOATHOCTEH.

I'pad, BepmuHEa. pedpo. CTenens BepmHHBL. UHCT0 pédep H CyMMapHaA CTEIeHb
BepImmHH. [IpeacTaBieHHe o cBA3HOCTH rpada. [lenu u nukiasl. [Tyta B rpadax. O6xoa



rpada (3itnepor myTh). [IpeacrtaBneHHe o0 opHEHTHpOBaHHOM Tpade. Pemerue 3amaq
¢ noMoImek0 rpados.

8 KVIACC

[TpeacTaBiaeHHe JaHHBIX B BHe TaOIHII, JHarpaMM, rpadpHKOB.

MHoxecTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKEeCTBO. ONepallHH Hall MHOKECTBaMH:
o0beHHEHHEe, NepecedeHHe, TomonHeHHe. CBoHCTBa omepanHi Hal MHOKECTBAMH:
[IEpPEMECTHTENBHOE, COYeTaTeIbHOE, paclpeJelIHTeNbHOe, BKIIoUYeHHA. [crons3oBaHHe
rpaHIECKOT0 TpPeACTAaBICHHA MHOMKECTB A OIMHCAHHA pealbHBIX IPOIECCOB H
ABIIEHHH, IPH PEMIeHHH 3a1a4.

3MepeHHe pacceHBaHHA [JaHHBIX. JlHcmepcHA H CTaHJapTHOE OTKIOHEHHE
YHCIOBBIX HabopoB. J[HarpaMma pacceHBaHHA.

DneMeHTapHBIe COOBITHA cIydaiiHOro ombiTa. CioydaiiHele cOORITHA. BepoATHOCTH
coObITHI. ONBITEI C PAaBHOBO3MOXKHBIMH 3JI€MEHTAapHBIMH COOBITHAMH. CIIydaiHBIH
BbIOOP. CBA3b MEXKIY MATOBEPOATHBIMH H MPAKTHYECKH TOCTOBEPHBIMH COOBITHAMH
B IpHpoJe, OOMIECTBE H HAYKE.

JlepeBo. CBolcTBa JepeBbEB: €IHHCTBEHHOCTH NYTH, CYIIECTBOBAHHE BHCAYEH
BEPIIHHBI, CBA3b MEKIY YHCIOM BEPIMIHH H 9HcIoM péEGep. [IpaBHIO YMHOKEHHA.
Pemenne 3a1a4 ¢ MOMOIbBIO TpadoB.

IIpoTHBOMONTOXHEIE cOOBITHA. /I[Harpamma Siinepa. OObeIHHEHHE H IepeceucHHe
coOprTHii. HecoBMecTHBle coObiTHA. DopMyla clIokKeHHA BepOATHOCTeH. Y CIIoBHaA
BEPOATHOCTE. IIpaBHIO VyMHOKeHHA. He3aBHCHMEBIe cOOBITHA. IIpencTaBicHHE
JKCIEPHMEHTa B BHJE JepeBa. PemeHHe 3aJad Ha HaXO0XJIEHHE BepPOATHOCTEH
C IOMOIIBIO JepeBa CAy4alHHOro SKCIIepHMeHTa, THarpaMM JHiepa.

9 KJIACC

[IpencrapieHHe JaHHBIX B BHAe TaOMHI, AHArpaMMm, rpadHKOB, HHTepIpeTarHA
naHHBIX. UT€HHE H IIOCTPOeHHE Ta0/IHII, JHArpaMM. rpaHKOB 110 peaJbHbIM JaHHBIM.

IlepecranoBkH H ¢akTopHan. CodeTaHHA H YHCIO codeTaHHH. TpeyroIbHHK
[Tackamd. PemeHHe 3a1a4 ¢ HCIIOIh30BaHHEM KOMOHHATOPHKH.

['eoMeTpHUecKad BepoATHOCTh. Ciay4dafHBIH BBEIOOP TOYKH H3 (HIYPEH
Ha [JIOCKOCTH, H3 OTpe3Ka H H3 IYTH OKPYKHOCTH.

HcnerTanne. Yenex H Heygada. CepHA HCOBITAaHHH 10 mepBoro ycmexa. Cepus
HCIBITAaHHH bepHy/IIH. BepoATHOCTH COOBITHH B CEpHH HCOBITAHHH bepHYIUIH.

CnyuaiiHad BENHYHHA H paclOpelelieHHe BEPOATHOCTEH. MareMaTHUecKoe
OKHJIaHHE H AHCHepcHA. [IpHMEpPEl MaTeMaTHUYECKOTO OXHIAHHA KaK TeOpPETHYECKOTo
Cpe/HEr0 3HAUYEeHHA BENHYHHEBL. MaTeMaTHUecKoe OKH/IaHHE H THCIEPCHA CIydaldHOH
BEIHYHHBI «YHCIIO YCIEXOB B CEPHH HCIBITAHHH bepHyiuiu».

[TorATHE 0 3aK0HE 00NMBMHX YHCEI. I3MepeHHe BEPOATHOCTEH ¢ IIOMOIIBIO YacTOT.
Ponb H 3HaUeHHE 3aK0HA OOIBIIHX YHCET B IPHPOIE H 00MecTBe.



INPEIMETHBIE PE3VJIBTATBI

[IpeaMeTHBIE pe3yIbTaThl OCBOEHHA IpPOrpaMMEl yueOHOrO Kypca K KOHILY
o0yueHHA B 7 KIacce:

Uurate HHDOpPMalHK, IpPeACTaBIeHHYH0 B TabaHmax. Ha JHarpaMmax,
IpPeACTABIATE JaHHEIE B BHE TA0IHI], CTPOHTE JHArPAaMMEI (CTOIOHKOBEIE (CTOI0YATEIE)
H KPYTOBBI€) II0 MacCHBAM 3HaYeHHH.

OnHCBIBAaTh H HHTEPIPETHPOBATh pealbHble THCIOBEIE JaHHBIE, MpPEICTaBISHHEBIE
B TaOIHIIaX, Ha JHarpaMMax, rpaHKax.

Icronp30BaTh A714 OMHCAHHA JaHHBIX CTAaTHCTHYECKHE XapaKTePHCTHKH: CpeIHee
apH(MeTHIECKOE. MeHaHa, HaHOo/IbIIIee H HaHMEHbBINee 3HaUeHHA, pa3MaXx.

IIMeTh IpeJicTaBIeHHE O CTydaiHOH H3MEHYHBOCTH Ha IIPHMEpax IeH, (PH3HIeCKHX
BEIHYHH. AHTPOIIOMETPHYECKHX JaHHBIX, HMETh IPEICTaBICHHE O CTATHCTHUECKOH
YCTOHYHBOCTH.

[IpeaMeTHBIE pe3yIbTaTBl OCBOSHHA IPOTpaMMEBl y4eOHOr0 Kypca K KOHITY
o6yueHHA B 8 KiIacce:

I13BneKaTh H MpeoOpa30BEIBATH HH(OPMAITHIO, MPEACTABICHHYH B BHAE TaOIHIIL,
THarpaMM, rpa¢HKOB, MPeACcTaBIATh JaHHBIE B BHE TaOIHII, AHArpaMM, IpadHKOB.

OnuceIBaTh JaHHBIE C MOMOIIBK CTATHCTHYECKHX IMOKa3aTeNeH: CpeIHUX 3HaUeHHH
H MEp pacceHBaHHA (pa3Max, JHCIICPCHA H CTaHJapTHOE OTKIOHEHHE).

HaxogHTh 49acTOTHI YHCIOBBIX 3HAYeHHH H YacTOTHI COOBITHH, B TOM YHCIE
10 pe3yibTaTaM H3MEPEHHHA H HaOIFOICHHH.

HaxoauTe BEpOATHOCTH cIy4aHHBIX COOBITHH B ONBITaX, 3Had BEPOATHOCTH
37IeMEHTapHBIX COOBITHH, B TOM YHCIIE B ONBITaX ¢ PABHOBO3MOKHEIMH 3J1€MeHTapHBIMH
COOBITHAMH.

Mcnmons30BaTh rpaHUYecKHE MOJEIH: [ICPeBO CIYYaHHOTO 3KCICPHMEHTA,
OHarpaMMbl Diiepa, YHCIOBaA NMpAMaid.

OnepHpoBaTh IOHATHAMH. MHOMKECTBO. IIOJMHOKECTBO. BBIINOIHATH OMNEpallHH
HaJ MHOKECTBaMH: 00beIHHEHHE, [IEpPeCceUEeHHE, JOIOIHEHHE, IEPEUHCIATh JIEMEHTEI
MHOKECTB, IIPHMEHATE CBOHCTBa MHOKECTB.

lcnmonp30BaTh rpadHUecKoe NIpeacTaBIcHHE MHOJKECTB H CBA3eH MeXKIy HHMH
1A OIHCAHHA MPOIECCOB H ABICHHH, B TOM YHCIE IPH PEIIeHHH 3a1a4 H3 IPYTHX
yae0HBIX IPEIMETOB H KYPCOB.

[IpeaMeTHBIE pe3yIbTaTBl OCBOSHHA IPOTpaMMEBl y4eOHOr0 Kypca K KOHITY
o0yueHHA B 9 KiIacce:

I13BIeKaTh H TIpeoOpa30BEIBaTh HH(MOPMAIlHID., IPEACTABICHHYH B pa3IHYIHBIX
HCTOYHHKAX B BHAe Talnum., AHarpaMM, rpadHKOB, NPEICTAaBIATH JaHHBEIE B BHJE
TaOIHII, THArpaMM, rpad)HKOB.



Pemartse 3aJa4dH OpraHH30BaHHBIM He]JE!GO]JGM TakKKe

C HCMONb30BaHHEM KOMOHHATOPHBIX MTPAaBHI H METOIOB.

cnonp30BaTh ONHCATEIbHBIE XapaKTEPHCTHKH AJIA MACCHBOB YHCIOBBIX JAaHHBIX,
B TOM YHCJIE CPEHHE 3HaUY€HHA H MEpPhI pacCeHBaHHA.

HaxoguTe 9acTOTHl 3Ha4eHHH H YacTOTBI COOBITHA, B TOM YHCIE IOIb3YACH
pe3yibTaTaMH NMPOBEIEHHBIX H3MepeHHH H HaOI0IeHH.

HaxoguTs BepOATHOCTH CIydailHBEIX COOBITHI B H3Y4U€HHBIX ONBITAaX, B TOM YHCIIE
B ONBITAX C PaBHOBO3MO/KHBIMH 3JI€MEHTapHBIMH COOBITHAMH, B CEPHAX HCIBITAaHHH

BApHAHTOB. da

10 MEPBOT0 yCIeXa, B CEPHAX HCNBITAHHH bepHyIIH.
IIMeTh npeacTaBiIeHHE O CAYIAHHOH BETHYHHE H 0 paclpeaeIeHHH BEPOATHOCTEH.

MnveTs

npeacraBlICcHHE O

3aKO0HC

OOJBIIHX YHCEI KakK o IMpoABICHHH

3aKOHOMEPHOCTH B CIy4ailHOH H3MEHYHBOCTH H O POJH 3aKOHAa OOIBIIHX THCEIN
B IIPHpO/Ie H 00IeCTBE.

TEMATHYECKOE ILTAHHPOBAHHE

7 KITACC
Hanmenopanne pasgena (KonxuecTso OcCHOBHOE COJep/KaHHe OcHOBHBIE BH/IBI JA€ATEIPHOCTH 00ydaroNIHXCA
(TeMBI) Kypca JacoB

H]JE,I[ CTaBIICHHE JaHHBIX

r

[TpencTaBleHAe TAHHBIX

B Tabmunax. [TpakTHUecKHe
BEITHCICHHS O TAOIHIHEIM
maHHBIM. I13BIcUeHHE H
HHTEpIIpeTalHa TaGIHTHBIX
nanebIX. IlpakTHUeckas
paGota «TaGIHITED).
T'paputeckoe
IpeIcTaBlIeHHE TaHHBIX

B BHIE KPYTOBBIX,
cTONGHKOBEIX (CTONGTIATEIX)
nHarpaMm. UteHHE H
MOCTPOSHHE JHATPAMM.
ITpumepsl geMorpagpHIecKux
THATPAMM.

[TpakTHueckad paboTa
«JlHarpaMMEI»

OCBAHBATE CIOCOOBI TIPEICTABTIEHHSN
CTATHCTHYECKHX JAHHEIX H YHCIOBBIX MacCHBOB

€ IOMOINBI0 TAGITHIT H THATPAMM ¢ HCIIOIb30BaHHEM
AKTyalbHEIX H BaKHBIX JAHHEIX (TeMorpadHIecKHe
JaHHEIE, IPOH3BOACTBO MPOMBINLICHHOH H
CEIbCKOX03AHCTBEHHOH IPOAYKIHH, 00IIeCTBeHHEIE
H TIPHPOIHbIE ABICHHA).

H3y9aTh MeToAbI paGOTHI ¢ TaGTHIHREIMH H
TpadHISCKHMH NPeCTABICHHAMH TaHHBIX

¢ IOMOINBI0 MH(POBEIX PECYPCOB B XOIe
IPAKTHIeCKHX paboT

OnHcaTenbHAA CTaTHCTHKA

Uuncnosele Habopsl. Cpearee
apHpMeTHIECKOE.
Megumana gncIoBOTO Habopa.

OcBaEBaATh DOHATHA: THCIOBOH HaGop, Mepa
NEHTPATbHOH TeHICHITHH (Mepa IIeHTpa), B TOM THCIE
cpenHee apHPMETHISCKOE, MeTHAHA.

Y CTOHYHBOCTh MeHAHEIL.
[IpakTHuecKkaa paboTa
«CpeHHE 3HATCHHAY.
Haubonpmee 1 HaHMeHbIIEE
3HAYEHHA THCIOBOTO Habopa.
Pasmax

ODHCBIBATE CTATHCTHYECKHE TAHHBIE C IOMOMIBIO
CpPeIHEro apH(pMeTHIECKOro H MeJHAHEL Pemarh
3a/IavH.

H3y4aTh cBOHCTBA CPEJHHX, B TOM THCIIE

¢ TIOMOTIBI0 THQPOBBIX PECYPCoB, B Xofe
IpaKTHIECKHX PaboT.

OcBaEBATH NOHATHN: HAHOOIbIIee H HAHMEHbIIEE
3HaYeHHsA THCIOBOTO MAacCHBA, pa3Max.

PemaTh 3aJaYH Ha BEIOOP cIIocoba OIMHCAHHA
IaHHBIX B COOTBETCTBHH C IIPHPO/OH TaHHBIX H
IEIMH HCCIIEI0BAHHA




TACOB I10 ITPOTPAMME

CirydafiHad H3MEeHIHBOCTE 6 CryvaiiHasg H3MEHYHBOCTD OcBaHBATH HNOHATHA: YaCTOTa 3HAaUEHHH B MacCHBE
(mpuMeps). YacToTa MaHHBIX, TPYNMHPOBKA MaHHBIX, THCTOTPaMMa.
3HAYeHHH B MaccHBe CTpOHTE H AHAJIH3HPOBATH IHCTOIPAMMEL,

IaHHBIX. ['pynnupoBka. HOI0HPATH [IOIXOIAMMHH Mar rPYIIHPOBKH.

TI'mcrorpammMer. OcBaEBaTh rpadHIeCKHE NPEACTaBICHAA Pa3HBIX

IIpakTHdeckan paboTa BH/I0B CIyJaHHOH H3MEHYHBOCTH, B TOM UHCIIE

«CrygaiiHas H3MEeHYHBOCTEY | C IOMOMIBI0 ITH(POBEIX PECYPCOB, B X01e
[IpaKTHYeCKOH padoThI

BregeHHe B TeopHIo rpados 4 T'pad, BepmuHa, pebpo. OcBaEBaTh HOHATHSA: Tpad, BepmuHa rpada, pedpo
IIpencraBieHHe 3aJaTH rpacda, cTeneHs (BaIeHTHOCTD BEPIIHHEI), IIeIb H
¢ moMombko rpada. CTemneHsp ITHEL.

(BaJIEHTHOCTH) BEPIIHHEI. OcBa#BaTh MOHATHSA: ITYTH B rpade, 3itI1epos myTh,
Uncno pébep H cyMMapHat o0xon rpada, OpHEeHTHPOBAHHEIH Tpad.

cTeneHb BepmuH. ens B PemaTth 337298 Ha IOHCK CYMMBI cTelleHeH BepIIHH
makI. ITyTe B rpade. rpada, Ha moHcK 00xoa rpada, Ha MOHCK IIyTelH
[TpencTaBiIeHHE O CBA3HOCTH | B OPHEHTHPOBAHHBIX rpadax.

rpada. O6xoxa rpada OcBaHBATH cHOCO0BI NPeICTAaBISHHA 3a1ad H3 Kypca
(3#1epoB IYTH). anredpEL, TeOMETPHH, TEOPHH BEPOATHOCTEH, IPYTHX
IIpencTaBieHHe TPeIMETOB C TOMOIIBIO TPaoB (KAPTHI, CXEMEL,

00 OpHEeHTHPOBaHHBIX 3NeKTPHYECKHE HeH, GYHKIHOHAIBHEIE

rpadax COOTBETCTBHA) Ha IPHMEpPax

BepoATHOCTH H YacToTa 4 Cry4aiHbIH ONBIT H OcBaHBATH NOHATHS: CTyJYaHHBIH OIBIT H

caydaiiHOro coOBITHA cIydaiiHoe COOBITHE. ciIydaiiHoe cOOBITHE, MAI0BEPOATHOE H IPAKTHYECKH
BepoATHOCTE H HacTOTa J0OCTOBEpHOE CODBITHE.
coObITHA. PoIb H3y9aTh 3HaYHMOCTE MAIOBEPOATHBIX COOBITHH
MaJoBEPOATHBIX H B IIpHpPOJe H 00mMecTBe Ha BaKHBIX IIPHMEepax
MpaKTHYECKH IOCTOBEPHBIX (aBapHH, HecJYacTHBIE CTYYaH, 3aITHTA HepcOHATbHOMH
coOBITHH B IPHpOJE H HH(opMalHH, Nepejadya JaHHBIX).

B obmecTBe. MoHeTa H H3y9aTh poib KIacCHUYECKHX BEPOATHOCTHBIX

HIpaldbHad KOCTh B TEOPHH Mozeneii (MOHeTa, HrpalbHaig KOCTh) B TEOPHH

BepoATHOCTEH. BEPOATHOCTEH.

IIpakTHueckas paboTa HadmwoaaTh H H3YIATh JacTOTY COOBITHI B TPOCTBIX

«UacToTa BRIIAEHHA OPTIa» JKCIIEPHMEHTAX, B TOM THCIIE ¢ IOMOINBI0 ITH(POBEIX
pecypcoB, B X0/Je IpaKTHIeCcKoH paboTEl

ObobmeHHe, 5 [IpencraBaeHHE JaHHBIX. IloBTOPATEH H3YICHHOE H BBICTPAHBATH CHCTEMY

CHCTeMAaTH3alHA 3HAHHH OnHcaTelbHad CTATHCTHEA. 3HAHHH.

BepoaTrHOCTE cygaiiHOrO PemaTh 331298 Ha IpeCcTaBIeHAE H OIIHCAHHE

COOBITHA JAHHEIX ¢ IOMOIIbI0 H3YYeHHEIX XapaKTepPHCTHK.
OdcyAaaTh NPHEMeEPbI CIyYaiHBIX COOBITHH,
MaJI0BepOATHLIX H IIPAKTHYECKH JT0CTOBEPHEIX
CIy4JaiHBIX COOBITHIH, HX POIH B IPHPOAE H KH3HH
qeoBeKa

OBIIEE KOJIMYECTBO 34




8 KJIACC

coOBITHA

CryqaiiHBIe COOBITHA.
BraronpuATcTBYIOMEE
3JIEMEHTAPHBIE COOBITHA.
BepoATHOCTH COOBITHI.
OnBITE ¢ paABHOBO3MOKHEIMH
3JIEMEHTAPHBIMH COOBITHAMH.
CraygaiiHEIH BBIOOP.
ITpaxkTHUeckad pabota
«OMBITBI

C PaBHOBO3MO:KHBEIMH

Haumenopanue pasgena [(KommdecTso OcHOBHOE coJep/KaHHe OCHOBHBIE BHIBI AeATEIbHOCTH 00 yJalOMIHXCA
(TeMEI) Kypca JacoB
[loBTOpeHHE Kypca 4 [lpencraBneHHe TaHHBIX. IloBTOPATH H3YICHHOE H BBICTPAHBATH CHCTEMY
7 K1acca OnHcarenbHaA CTATHCTHKA. 3IHAHHH.
CraygaitHas H3MeHIHBOCTD. PemaTth 3a a9l Ha npe/icTaBleHHe H ONTHCAHHE
Cpemane yHcIoBoro HaGopa. TMAHHBIX ¢ TOMOTIBID H3YIeHHBIX XapaKTEPHCTHK.
Cryqaiinsie coGBITHS. PemaTh 3229l Ha TpejcTaBleHHe TPYIIHPOBAHHBIX
BepoATHOCTH H 9acTOTHL MAHHBIX H OIHCAHHE CITYIafHOH H3MEHIHBOCTH.
Kmaccrueckme Momenn Pemath 3aa9M| Ha OIIpeeIeHHE JaCTOThI
TEOPHH BEPOATHOCTEH: cIy4JaHHBIX COOBITHH, 00CYK/IEHHE IPHMEPOB
MOHETa H HIpajibHasd KOCTh CIIy4alHbIX cOOBITHH, MAIOBEPOATHBIX H
[paKTHYECKH JOCTOBEPHBIX CIy4aiiHBIX COORITHIL, HX
POTH B IPHPO/Ie H ’KH3HH YeloBeKa
OnHcaTenbHAA CTATHCTHKA. 4 OTknoHeHAA. J[HCTIepeHA OcBaABATH NOHATHSA: JHCTIEPCHA H CTAHAApTHOE
[PacceHBaHHE TAaHHBIX YHCI0BOT0 Habopa. OTKIIOHEHHE, HCIIONb30BaTh STH XapaKTepPHCTHKH
CTaHmapTHOE OTKIOHEHHE U OIIHCAHHA PACCEHBAHHA TaHHBIX.
YHCIOBOTO Habopa. BeIIBETATH THENOTE3BI 00 OTCYTCTBHH HIIH HATHIHH
JlHarpaMMBbl pacceHBaHHA CBA3H IO JHarpaMMaM pacCeHBaHHA.
CTpoOHTH JHATPAMMBbI PACCEHBAHHA 110 HMEIOITHMCA
IAHHBIM, B TOM 9HCJE C [IOMOIIBK KOMIIBIOTEPA
MHoOXKecTBa 4 MHOXeCTBO, MOAMHOKECTBO. | OCBAHBATEH MOHATHS. MHOKECTBO, J1€MEHT
Onepannn Haf MHOKEeCTBa, TOAMHOXKECTBO.
MHOKECTBaAMH: BreINoJIBATH omepaNHHA HaJ MHOKECTBAMH:
o0beTHHEHHE, IepecedeHHe, 00beIHHEHHE, [IepeceueHHe, JOIOTHEHHE.
JIOIOTHEHHE. Hcnoab30BaTh CBOHCTBA: IEPEMECTHTENBHOE,
CBoficTBa onepamui coYeTaTeNnbHOE, PaclpeleTHTEIbHOS, BKTFHOYEHHA.
HaJl MHOJKECTBAMH: Hcnoab3oBaTh rpadHIECKOE MpeCTaBIcHAS
MepeMeCTHTEIIbHO., MHOJKeCTB IIPH OIIHCAHHH pealbHbIX IIPONecCOB H
COYETaTeIRHOE, ABJI€HHH, IIPH pellleHHH 3aja4d H3 APYyTHX y4eOHBIX
pachpeeIHTelbHOe, MpeIMETOB H KYPCOB
BKJTFOUCHHA.
T'padaeckoe
NpeacTaBIeHHe
MHOYKECTB
BepoATHOCTS clIydaiiHOTO 6 DIeMeHTapHBIe COORITHA. OcBaBBaTH HOHATHS: 3IEMEHTaPHOE CODBITHE,

crydaifHoe cOOBITHE KaK COBOKYITHOCTB
01aronpHATCTBYIOMHAX 3IeMeHTapPHEIX COORITHE,
PAaBHOBO3MOKHEIE 3]IeMEHTapHbEIE COOBITHA.
Pemats 3a5a1H Ha BEIMHCIEHHE BEPOATHOCTEH
COOBITHI TI0 BEPOSTHOCTAM 3eMeHTAPHBIX COOBITHI
CIyqailHOro OIBITA.

Pemats 3a5a98 Ha BEIMHCICHHE BEPOATHOCTERH
COOBITHH B OMEITAX C PABHOBO3MOKHEIMH
37eMeHTapHEIMH COOBITHAMH, B TOM JHCIIE

¢ MOMOIIBI0 KOMIIBIOTEPA.

37I€MEeHTapHBIMH
COORITHAMHY

IIpoBoaHTE B H3Y9ATH ONBITHL

C PaBHOBO3MOZKHEIMH 371€MEeHTAPHEIMH COOBITHAMH
(c HCMOTB30BAHHEM MOHET, HTPAThHBIX KOCTeH,
IPYTHX Moenei) B X0e IpaKTHIeCKOH paboTh




YACOB I10 ITPOIPAMME

BBeneHHe B TeopHIO rpados 4 Iepeso. CBoiicTBa nepeBa: OcBaHBATH MOHATHS: JepeBo Kak rpad Ge3 mHKIa,
€HHCTBEHHOCTD IIYTH, BHCAYasd BEPIIHHA (JIHCT), BETBb AePeBa. IyTh
CyIIecTBOBAHHE BHCAUCH B IepeBe, THAMETP JepeBa.

BEPIIHHEL, CBA3b MEKIY H3ygaTh cBoMCcTBA JepeBa: CYIIECTBOBAHHE BHCAIEH
YHCIIOM BEpPITHHE H THCIOM BEPITHHEI, €THHCTBEHHOCTh MYTH MEXKIY ABYyMA
pédep. [IpaBHII0 YMHOKEHHA | BePITHHAMH, CBA3b MeXKIY THCIOM BEPIIHH H THCIOM

pé&dep.

PemaTe 3a1a9H Ha DOHCK H NepedHCcIeHAE IyTeH

B JiepeBe, OIpeieTeHHe THCIA BEPITHHE HIH PEdep

B Jepese, 00X01 GHHAPHOrO JepeBa, B TOM THCIIS

¢ MpHMeHeHAeM MpaBHIa YMHOKEHHA

CaygaiiHble COOBITHA 8 [IpotHBOmOTOXHOE coObITHe. | OcBaHBATH MOHATHS: B3aHMHO IIPOTHBOIIOIOKHBIE
Huarpamma DHnepa. COOBITHA, ONIEPAITHH HaJ COOBITHAMHE, 00beJHHEHHE H
OObpeqHHEHHE H [lepecedeHHe | mepecedeHHe cOOBITHH, THarpaMMa DHepa
cobwiTHH. HecoBMecTHBIE (Ditmepa—Benna), COBMeCTHBIE H HECOBMECTHRIE
coObiTHA. Dopmyna COOBITHA.

CII0KEHHA BEPOATHOCTEH. H3yuaTk TeopeMbl 0 BEPOATHOCTH 00bEeJTHHEHHA
[IpaBHIIO YMHOKEHHA IBYX COOBITHH (hOPMYITEI CITOMKEHHA BEPOATHOCTEH).
BepoATHOCTeH. YeloBHA PemaTsk 3aa49H, B TOM YHCIE TEKCTOBEIE 331a9H
BepOATHOCTE. He3aBHCHMELE Ha oIlpe/ielieHHe BepoATHOCTel 00heIHHeHHA H
coOrurTHA. Ilpencrasnenne mepecedeHHsA COOBITHE ¢ ITOMOIIBIO THCIOBOH
Cclly4aiiHOr0 3KCIepHMEHTA OpAMO#H, JHarpaMM Jiinepa, GopMyIIbl CI0KeHHA
B BH]IE AepeBa BEPOATHOCTEH.
OcBAHBATL NOHATHA: IIPABHIIO YMHOKEHHA
BEPOATHOCTEH, YCI0BHAA BEPOATHOCTE, HE3aBHCHMEIE
cOOBITHA JepeBo CIyIaiHOTO OIBITA.
H3y4aTth cBoiicTBa (OnpeaeneHHa) He3aBHCHMEIX
cOOBITHH.
PemaTe 3a1a49H Ha onpeJeleEHe H HCIIOIB30BaHHE
He3aBHCHMBIX COOBITHH.
PemaTe 3a1a9H Ha IOHCK BEePOATHOCTEH, B TOM
JHCIe YCIOBHBIX, ¢ HCMOMB30BAHHEM JlepeBa
CIIy4aiHOI'O ONEITA
O0obmenHe, 4 [IpencTaBiaeHHE JaHHBIX. IIoBTOpPATH H3VICHHOE H BHICTPAHBATH CHCTEMY
CHCTeMaTH3aIlHA 3HaHHH OnHcaTeNbHAA CTATHCTHKA. 3HAHHH.
I'padsl. BeposaTHOCTD PemaTe 331248 Ha NpeCTABIEHHE H OLHCAHHE
CIy1aHHOTO COOBITHA. IAHHBIX C IOMOINBI0 H3YISHHBIX XapaKTePHCTHE.
S1eMeHTH KOMOHHATOPHKH Pemats 3a1a9H C IPEMeHEeHHEM IpadoB.
Pemare 3312498 Ha HAXOKIEHHE BEPOATHOCTH
cIy4aifHOro cOGBITHA IO BEPOATHOCTAM
3NeMeHTAPHBIX COGBITHIH, B TOM JHCITE B OTIRITAX
C PABHOBO3MOKHEBIMH 3]IEMEHTAPHBIMH COOBITHAMH.
PemaTe 3a1a9H Ha HaX0KIeHHE BepOATHOCTEH
00beIHHEHHSA H NepecedeHHd COOBITHH, B TOM YHCTIe
HE3aBHCHMBIX, C HCIIOIb30BaHHEM IpadyHIeCKHX
npeAcTaBIeHHH H JepeBa cIydaiiHOro OIBITA.
Pemarp 3aJa4H Ha nepeuHcieHHe KoMOHHAHA
(IHCIAa MepecTaHOBOK, THCIA COUETaHHH),
Ha HaXOXJeHHE BePOATHOCTEHN COOBITHH C
TNpHMeHeHHeM KOMOHHATOPHKH, B TOM YHCTe
C HCIIO/Ib30BaHHEM TpeyroinsHHKa [lackam
OBIIEE KOJIMYECTBO 34
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OnHcaTenbHAA CTATHCTHKA.
OnepalHH HaJ cOOBITHAMH.
He3apHCHMOCTE COOBITHH

HanmeHoBaHHe pa3gerna |KolHuecTBO OCHOBHOE cojlepiKaHHe OCHOBHEIE BH/IBL IEATEIFHOCTH 00 yJaIMHXCA
(TeMEI) Kypca TacoB
[MoBTOpEHHE Kypca 4 [peacTaBieHHe JaHHEIX. IoBTOPATE H3YUEHHOE H BHICTPAHBATE CHCTEMY

3HAHHH.

PemaTh 327298 Ha IIpeJcTaBIcHHE H ONIHCAHHE
TAaHHBIX.

PemaTh 3a1a9H Ha HaXOXk/IeHAE BepoATHOCTEH
o0beIHHEHHA H NlepecedeHHd COOBITHH, B TOM THCIIE
He3aBHCHMEIX, ¢ HCIIOJh30BAHHEM TpaHIecKHX
mpefcTaBIeHHH H JepeBa cIydaifHOTO OTBITA.
Pemath 3a1aYHd Ha NepevYHCIIeHHe KOMOHHAITHH
(dmcra mepecTaHOBOK, THCIIA COUETaHHIT),

Ha HaxX0;K[IeHHEe BepOoATHOCTeH cOOBITHH

¢ IpHMeHeHHeM KOMOHHATOPHKH, B TOM YHCIIe

¢ HCIIOIIb30BaHHEM TpeyrobHHKa [Tackana

J7IeMeHTHl KOMOHHATOPHKH 4 ITepecranoBkH. @akTOpHAI. OcBaHBATH HOHATHN: KOMOHHATOPHOE IPABHI0
Co4eraHHs1 H 9YHCIIO YMHOKEHHA, YIOPAIo4YeHHAA [1apa, Tpolika 00bLeKToB,
coderanHii. TpeyrolbHHEK [epecTaHOBKa, (PaKTOPHAI YHCIA, COYeTaHHE, THCIIO
ITackans. IIpakTHUecKan coueTaHHi, TpeyroipHuK [lackams.
pabota «BpIUHCIEHHE PemaTh 331248 Ha [IepeYHCIIEHHE YIIOPAOYEHHBIX
BEPOATHOCTEH [ap, TPOeK, NePedHCIeHHE [1ePECTaH0BOK
C HCIIOTIb30BaHHEM H COYeTAHHH 371eMEHTOB Pa3IHIHBIX MHOKECTB.

KOMOHHATOPHBIX (YHKIIHH PemaTh 3aJa1H Ha IpHMeHeHHE YHCIA COUeTaHHI
3IEKTPOHHEIX TaOIHII» B anmrebpe (cokpaméHHOe YMHOXKEHHE, GHHOM
HsroToHA).
Pemate, npEMenas KOMOHHATOPHKY. 3aJaul
Ha BEITHCICHHE BePOATHOCTEH, B TOM THCIIE ¢ IIOMOMIBEY
37eKTPOHHBIX TabIHIT B X0/Ie MpaKTHIeCcKOH paGoTh
T'eomeTpHYecKkas 4 T'eomeTpHUeckan OcBaHBAaTh HOHATHE T€OMETPHIECKOH BEPOATHOCTH.
BEPOATHOCTD BepoATHOCTh. CiydaHHBIH PemaTh 3aJauH Ha HaX0KI€HHE BEPOATHOCTEH
BBIGOP TOUKH H3 QHIYPEI B OIBITAX, IPEICTABHMBIX KaK BRIOODP TOUEK
Ha IUIOCKOCTH, H3 OTPE3Ka, H3 MHOTOYI'OJIbHHKA, KPYTd. OTPEe3Ka HIIH JYTH
H3 IyTH OKPY:KHOCTH OKPYKHOCTH, THCIOBOTO MPOMEXKYTKA
HcnbiTanna beprymmm 6 Hcnerranne. Yenex u OcBaBBaTh HOHATHSA: HCIIBITAHHE, 31eMEeHTapHOS

Heynada. CepHa HCIIBITAHHH
IO IIEPBOTO YCIIEXA.
Ucnerrarna bepaymin.
BepoATHOCTH COOBITHH

B CEPHH HCIIBITAHHH
Bepuymnu. TTpakTHIecKad
pabota «lcupiTaHus
Beprymma»

cOOBITHE B HCIIBITAHHH (YCIIeX H Heyada), CepHA
HCIIBITAHHH, HACTYIIIEHHE [IEPBOr0 yCIleXa
(Heyaadn), cepHA HCIBITAHAR BepHyLIH.

PemaTth 3a1a9H Ha HaXO:KIeHHEe BePOATHOCTEH
cOOBITHI B CEPHH HCIBITAHHH J0 MEPBOTO yCIexa,
B TOM WHCTIE C TPHMeHeHHeM (POPMYIIBI CYMMEI
reoMeTPHYECKOH IPOIPECCHH.

PemaTh 3a1a9d Ha HaAXOK/IeHHE BePOATHOCTEH
3J1eMEeHTapPHBIX COOBITHH B CEPHH HCIBITAHHH
beprymwin, Ha Hax0XIEeHHE BEPOATHOCTH
OIpeNelEHHOr0 YHCTIA YCIeX0B B CepHH HCIBITaHHH
beprymmn.

H3y9aTh B X0e HPAKTHYIECKOH PAGOTHI,

B TOM YHCJIE C [IOMOIIBI ITH(POBEIX pecypcoB,
CBOIICTBa BEPOATHOCTH B CEPHH HCIIEITAHANI
beprymwm




(CrydaiiHaA BeTHIHHA

CrydaiiHad BeIHIHHA H
pacnpegeleHHe
BepoATHOCTEH.
MaTemaTHYeCcKO€ OXHIAHHE
H JHCIepcHA cIydaiHoil
BeTHUHHEL. [IpEMeps!
MaTeMaTHIeCKOI'0 OKHIAHHA
KaK TeOpPeTHIEeCKOT0
CPEHEro 3HA4CHHA
BEIHYHHBI.

IlonATHE 0 3aKOHE OOJIBIIHX
grceln. I1smMepenne
BepOATHOCTeH ¢ TTOMOIMBI0
gacToT. [IpHMeneHHe 3aK0Ha
OoIBIIHX YHCEN

OcBOHTH NOHATHA: CIydaiiHad BeIHUHHA, 3HAUCHHE
ClIydaHHOH BeTHTHHEI, pacIpeelecHHe
BEPOATHOCTEH.

H3y9aTh H 00CYRIATH NPHMEDE] THCKPETHEIX H
HeIPEePEIBHBIX CIIy4IaifHBIX BETHIHH (POCT, BecC
YenoBeKa, THCICHHOCTh HacelIeHH A, IpYTHe
H3MeHYHBEIE BEIHUHHEL, pacCMaTpHBABIIHECA

B KypPCE CTATHCTHKH), MOJIETbHBIX CITyJaiHBIX
BE/IHYHH, CBA3AHHBIX CO CIy4aiiHBIMH OIIBITAMH
(6pocaHHE MOHETHI, HIPABHOH KOCTH, CO CIydaHHBIM
BEIGOPOM H T. IL.).

OcBaHBATEL NOHATHS: MaTeMaTHIeCKOe OJKHIAHHE
cIydalHOH BeTHTHHBI KaK TeopeTHUeCKoe cpeqHee
3HAYeHHEe, THCIEPCH CIy4aHHoH BeNHYHHE] KaK
aHAIIOT JHCIIEPCHH YHCIOBOrO Habopa.

PemaTe 3a5a9H Ha BEITHCICHHE MaTeMaTHIECKOIO
OJKHIAHAA H JHCIOEPCHH THCKPETHOH CIyIaHHOH
BETHYHHBI 110 337JaHHOMY paclpefielieHHI0, B TOM
YHCIIe 3a7a4, CBA3AHHBIX CO CTPAXOBaHHEM H
JIOTEPEAMH.

3HAKOMHTHCSH C MaTeMaTHYeCKHM OKHIAHHEM H
JHcIepcHel HeKOTOPBIX paclpeJeleH i, B TOM
qHCIIe pacnpefeneHHa caydaiiHoit BeTHIHHbBl «IHCTIO0
YCIEX0B» B CEPHH HCIBITaHHH bepHymum.

H3y9aTh 4acTOTy COOBITHA B IOBTOPARIIHXCA
CIyYafHBIX ONBITAX KaK CIyIafHYIO BETHIHHY.
3HAKOMHTHCH C 3aKOHOM GONBIMHX THCeT (B hopme
Beprynm): npH G0IbIIOM YHCIIE ONBITOB YacTOTa
COOBITHA OIIH3Ka K €10 BepPOATHOCTH.

Pemath 3212978 Ha H3MepEeHHE BepOATHOCTEH

¢ moMompblo gacToT. O6cyRIaTh POIb 3aK0OHA
GONBIIHX YHCEI B 000CHOBAHHH JacTOTHOTO METO/A
H3MepPeHHA BEPOATHOCTEH.

O0cy:xaaTh 3aK0H OOIBIIHX YHCEI KaK IPOABICHHE
CTATHCTHYECKOH YCTOHTHBOCTH B H3MEHIHBEIX
ABJICHHAX, POJIb 3aKOHA 0OIBIIHX THCET B IPHPOAE H
B JKH3HH UeJI0BEKa

OGo0meHHe, KOHTPOIb

10

[IpencraBieHHe JaHHEBIX.
OmnHcaTeNbHAA CTATHCTHKA.
BepoATHOCTE ciiydaiHOTO
CcOOBITHA. 311€MEHThL
xoMmOuHATOpHKH. CIIyaaiiHEIE
BeIHYHHE] H paclpeaenenHsa

IToBTOPATE H3YUEHHOE H BRICTPAHBATE CHCTEMY
3HaHHIIL.

PemaTh 3a1aql Ha MpejicTaBIeHHe H OMHCAHHE
JAHHBIX.

PemaTe 3a5a9l Ha HaX0KJeHHE BEPOATHOCTEH
COOBITHIH, B TOM YHCIIE B OIIBITAX C
PABHOBO3MOKHBIMH 3IEMEHTAPHBIMH COOBITHAMH,
BEepOATHOCTEH 00beqHHEHHA H IIepecedeHH
COOBITHI, BRIYHCIATH BEPOATHOCTH B OIBITAX

C CEPHAMH CIyJaHHBIX HCIBITAHHH

OBILEE KOJIITYECTBO
YACOB IIO [TPOTPAMME




