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PABOYASI IMPOI'PAMMA

Ilo MaTeMaTUKe
(ykazaTb ydeOHbIH Npeamer. Kype)

VpoBeHb 00pa3oBanus (kiaacc) 5-6 (OCHOBHOE obiee)
(HauanbHoe oblee, OCHOBHOE o0luee oOpa3oBaHue € yKasaHHEM KJ1ACCOB)

KoyinuecTBO 4acoB 374

Yyurenb llectakosa Hanexna MiBanoBHa
WMBankuHa Onpra HukoJiaeBHa,
CosiomonsiH Mpuna MiBaHOBHA.

I[porpamma pa3paboTaHa Ha OCHOBE:
1) dejiepanbHOro rocy1apCTBEHHOro 00pa3oBaTeIbHOro CTaHAapTa OCHOBHOTO ob61ero obpaszosanus (ITpukas MHHI/XCT?pCTBa

obpazosanus 1 Hayku Poccuiickoit denepaiuu OT 17 nexabps 2010 r. Ne 1897, 3apeructpuposaH Munroctom Pocenn 01
depans 2011 roza, perucTpaloOHHbIH HOMEP 19644).

2) IlpumepHas nporpamma OCHOBHOIO obuiero o6pa3oBaHUsl MO MaTeMaTUKe, BKIIOYEHHas B cofiep)xaTesbHbIM pa3zie’
MPUMEPHO# OCHOBHOM 00pa3oBaTebHOH NPOrpaMMbl o01ero oopa3oBaHus.




Jannast paboyast mporpamMma 1o MareMaTuke pazpaboTaHa Ha OCHOBE:
1) ®enepanbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAApTa OCHOBHOTO o01ero oopasoBanus (IIpuka3s MunucrepcTBa

oOpazoBanust u Hayku Poccuiickoit deneparum ot 17 nexadps 2010 r. Ne 1897, 3apeructpupoBan Munroctom Poccrn 01
despais 2011 roxa, peructpaniioHHbi HoMep 19644).

2) TlpumepHas mporpaMmma OCHOBHOT'O OOIIEro oOpa3oBaHus 10 MAaTEMAaTHUKE, BKIIFOUCHHAsT B COJCPKATEIbHBIN pa3/ies MpUMEPHOi
OCHOBHOM 00pa3oBaTesibHON MPOrpaMMbl 00111er0 00pa3oBaHUsI.
3)
1. IlmaHupyemble pe3yJibTaThbl H3YUYEHUsI MATEMATHKHU B 5-6 Kiaccax.
PanuonanbHbIe YUCIa
Yuenux Haysyumcs.
1) noHUMaTh 0OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;
2) BIaeTh MOHATUSIMU, CBSI3aHHBIMU C IETMMOCTBIO HaTypalbHbIX YUCET;
3) BbIpaxaTh YMCIIa B SKBUBAJIEHTHBIX (hopMax, BbIOMpas HarboJiee NOIXOJAIIYI0 B 3aBUCUMOCTH OT KOHKPETHON CUTYalluu;
4)cpaBHUBATH M YIIOPSIOYMBATH PAIIHOHATLHBIC YHCIIA;
5) BBIITIOJIHATD BBIYHUCIICHHA C pallMOHAJIbHBIMU YU CJIaMH, COYCTAasd YCTHBIC U ITMCbMCHHBIC HpI/IéMBI BBI‘II/ICJIeHI/II\/'I, IMPUMCHCHUC
KaJIbKYJISITOPA;
6) HCIIOJBb30BATh IIOHATHUA U YMCHUS, CBA3aAHHBIC C IIPOINOPIHOHAJIbHOCTBIO BEJIIMYNH, IIPOUNCHTAMU B X0 € PCIICHHA MATCMAaTHYCCKUX
3aJlad 1 3aaa4 U3 CMCKHBIX ITPCAMCTOB, BBIITOJHATE HECJIOKHBIC ITPAKTHYCCKHC paC‘IéTBI.
Yuenux nonyyum eozmodzrcrnocmo:
1) ITIO3HAKOMMUTHCA C ITO3UITMOHHBIMHU CHUCTEMAaMU CUHUCIICHUA C OCHOBAaHUAIMHU, OTJIMYHBIMU OT 10,
2) yriyOuTh U pa3BUTh MPEICTABICHUS O HATYpPaIbHBIX YHCIIaX U CBOMCTBAX JIETUMOCTH;
3) Hay4YHUThCS UCTIOIB30BATh MPUEMBI, PAIMOHATU3UPYIOIINE BRIUUCIEHUS, TPUOOPECTH MPUBBHIYKY KOHTPOJIUPOBATH BHIYUCIICHUS,
BBIOMPAsT OJXOSITUHN I CUTyaIluu CIOCo0.
JleicTBUTEIBbHDBIE YHCJIA
Yuenux nayuumces:
HCII0JIBb30BAaTh HAYAJIBHBIC ITPCACTABICHHUA O MHOKCCTBC I[GflCTBHTGJ'IBHBIX YUCECII.
Yuenux noyiunt 603MOUCHOCMb.
1) pa3BUTH MpEACTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT HaTYpalbHBIX J0 JEHCTBUTEIBHBIX YUCEN; O POJIU BBIUMCICHUN B
YEJIOBEYECKOU MPAKTHUKE;
2) pa3BUTh U YIIIyOUTh 3HaHUS O AECATUYHOM 3aMKUCH IEUCTBUTENIbHBIX YnceN (MEPUOANYECKUE U HETIEPUOANUECKUE IpOOH).
N3mepennsi, npudJInKeHNs, OLEHKHU



Yuenux nayuumcs:

HCIIOJIB30BAaTh B XOJI€ PEIICHHS 3a7a4 3JI€MEHTapHbIE TPEICTABICHHUS, CBSI3aHHbBIE C MPUOIMKEHHBIMHA 3HAUCHHUSIMU BEJIMYHH.
Yuenux nonyuyum 6o3moosicnocmy:

1) HOHATH, YTO YHUCIIOBBIE TaHHBIE, KOTOPBIE UCIIOIB3YIOTCS JJI XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIETO MUPA, SBIISIOTCS
PEUMYILECTBEHHO NMPUOIMKEHHBIMU, UTO 10 3aIIUCH MPUOIMKEHHBIX 3HAUECHUH, COAEPKAIINUXCS B MHPOPMAIIMOHHBIX UICTOYHHUKAX,
MO’KHO CYAAMTb O MOTPEIIHOCTH MPUOJINKEHMUS;

2) NOHSTb, YTO OTPEIIHOCTD PE3YJIbTaTa BBIYUCIECHNUN JOKHA OBITh COU3MEPUMA C MOTPEUTHOCTHIO UCXOAHBIX TAHHBIX.
Harasignas reomerpus

Yuenux nayuumcea:

1) pacrio3HaBaTh Ha YepPTE)Kax, PUCYHKAX, MOJIEIIAX U B OKPY’KAIOIIEM MUPE TJIOCKUE U TIPOCTPAHCTBEHHBIE TEOMETPUUECKUE (DUTYPBI;
2) pacnio3HaBaTh pa3BEPTKHU KyOa, MPSMOYTOJIBHOTO MMapasuieieuIea, IPaBUIbHONW MUPpaMUIbl, HUIMHAPA U KOHYCA;

3) cTpouTh pa3BEPTKU KyOa U MPsIMOYTOJILHOTO MapasuiesIeIuIe/a;

4) onpenensTh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTypbl TUHENHBIE pa3Mepbl camoil (pUrypbl 1 HA0OOPOT;

5) BBIUMCIIATH 00BEM MPSIMOYTOIBHOTO MapajuieenuIe/a.

Yuenux nonyuyum 6osmoorcnocms:

1) BBIYMCISATE 00BEMBI MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYDP, COCTABIEHHBIX U3 MPSAMOYTOJbHBIX NapaJlJICIECHIIEI0OB;

2) yriyOuTh U pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX FT€OMETPUYECKHX (DUTYpax;

3) IpUMEHSATH MOHATUE PA3BEPTKH IS BBIIIOJHEHUS IPAKTUYECKUX PACUETOB.

2. Conep:kaHue yuyeoHoro npeamera «MaremMaTuka

APUOMETHKA

HarypanbHuble unciaa. Hatypanbusiii psj. [ecatnyunas cuctema cuucienus. ApudMeTrnueckue NeiCTBHS C HATYpPaIbHBIMU
yuciamu. CBoicTBa apudMeTndecKkux aercTBuil. [lonsTre o cTeneHu ¢ HaTypabHBIM MoKazaTeneM. KBaapar u ky0 uncna. Huciosbie
BBIPAKEHMSI, 3HAUCHHUE YHNCIOBOTO BhIpaxkeHus. [lopsaiok neicTBUIA B UNCTIOBBIX BBIPAKEHUSIX, UCIIOJIb30BaHUE CKOOOK. Pemenue
TEKCTOBBIX 3a71a4 apupmMeTrnueckumMu crocodbamu. Jlenurenu u kparupie. Haubompimmii o0l nenuTens; HauMeHbIIee o0Iee KpaTHoe.
CaoiictBa nenumoctu. [lpusnaku nenumoctu Ha 2, 3, 5, 9, 10. ITpocTsie u cocTaBHbIe uncia. PaznoxxeHue HaTypaJlbHOTO
YuCJa Ha IPOCThIE MHOKUTEINHU. [[eJleHrne ¢ OCTaTKOM.

Apoou. O6pikHOBEeHHBIE ApoOU. OCHOBHOE CBOMCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOel. ApudmMeTndeckue ASHCTBUS C
OOBIKHOBEHHBIMU Apo0siMHU. HaxokIeHue 4yacTh OT IIeJ0ro M Iejoro mno ero yactu. Jlecstuunbeie apobu. CpaBHEHUE ECITUYHBIX
npoOeit. ApudmeTudeckue ACHCTBUS ¢ AECATUYHBIMU JIpoOsimu. [IpencraBienue aecaTuyHOM apoOU B BUIE OOBIKHOBEHHOW ApOOU U
0OBIKHOBEHHOM B BHjIe AecaTuuHor. OTHomeHue. [Iponopius o0CHOBHOE CBOMCTBO mpomnopiuu. [IporeHThl; HaXoxeHue MPOILIEHTOB OT



BEJIMYMHBI U BEJIMYUHBI MO €€ MPOILIEHTaM; BBIPA)KEHHE OTHOILICHHWS B MpOIEHTax. PemieHne TEKCTOBBIX 3a4ay apu(pMETHUECKHUMHU
CIIOCOOAMH.

PanuonaabHblie ynciaa. [lonoxxurenpHble 1 OTpULATENbHBIE YUCIIA, MOAYJIb YKcia. M300paxkeHne yncen TOUKaMu KOOPAUHATHON
MPSAMOil; TEOMETPUYECKAs] UHTEPHPETAlNsd MOAYJISI YMCiIa. MHOKECTBO LENbIX Ynceld. MHOXECTBO pallMOHAJIbHBIX yncesl. CpaBHEHHE
paloHaIbHbIX Yyucell. ApudmMeTruuecKkue AeUCTBUS ¢ pallMOHAIbHBIMY ynciaMu. CBOWCTBa apu(METUUECKUX IEHCTBUM.

N3mepenns, npudanxeHns, oueHKH. 3aBUCHUMOCTH MeKAYy BeJWYMHAMM. EQVHMIBI U3MepeHus JUIMHBI, IUlonaan, oobéMa,
MaccChl, BpEMEHH, CKOPOCTH. IIpuMephl 3aBUCHUMOCTEN MEXKY BEIMYMHAMU CKOPOCTh, BPEMsI, PACCTOSIHUE; IIPOU3BOAUTEIILHOCTD, BpEMS,
paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb U JIp.

[IpencraBnenue 3aBucumocTedl B Buae (Gopmyn. Berumcnenus no ¢opmynam. PemieHne TEKCTOBBIX 3a4ad  apu(METHYECKUMU
CIOCOOAMHU.

OJIEMEHTDBI AJII'EBPbBI
Hcnonbs3oBanne OyKB Juisi 0003HAUEHHS YUCEIN; JUIsl 3alMCH CBOMCTB apU(PMETHUECKUX NEHCTBUN. ByKBEeHHbIE BhIpaXKEHUS (BBIPAKECHUS
C nepeMeHHbIMH). YHCIIOBOE 3HaueHUE OYKBEHHOI'O BBIpOKEHHs. YpaBHEHHE, KOPEHb YypaBHEHHUsA. HaxokJieHne Hen3BeCTHBIX
KOMIIOHEHTOB apu(pMEeTHUYeCKuX JelcTBUM. JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTU. llocTpoeHue TOukM MO €€ KoOpAUHaTam,
ONPENEIICHNE KOOPANHAT TOYKU Ha TUIOCKOCTH.

OIINCATEJIbHASA CTATUCTHUKA. BEPOATHOCTD.

KOMBHUHATOPUKA. MHOXECTBA

[IpeacraBnenre JaHHBIX B BUjE TaOmuIl, quarpamm. [loHaTre o ciaydyaifHOM OTNBITE U COOBITHH. JJOCTOBEpHOE U HEBO3MOXKHOE COOBITHSI.
CpaBHeHue maHcoB. PemeHre KOMOMHATOPHBIX 3a/1a4

nepeOopoM BapHaHTOB. MHOXKECTBO, 3JIeMEHT MHokecTBa. Ilycroe muoxectBo. IlonMuokecTBo. OOBeAMHEHHE U TEpeceyeHHe
MHOeCTB. MIutrocTpaius OTHOIIEHUI MEK/y MHOKECTBAMU C IIOMOIIBIO quarpamm Diliepa — BeHHa.

HATJIAAHAA TEOMETPUA
Harnsiguele npeacraBieHuss o (urypax Ha IJIOCKOCTH: MpsiMasi, OTPE30K, JIyd, YroJj, JIoMaHasi, MHOTOYIOJbHHUK, IpaBUJIbHBIHI
MHOT'OYTOJIBHUK, OKPY>KHOCTb, KpyT. UeThIpEXYTOJIbHUK, IPSIMOYTOJIbHUK, KBaipaT. TpeyroabHuK, BUABI TPEYTrOJIbHUKOB. N300paxkeHue
reoMeTpuyeckux ¢uryp. B3zanmHOe pacnonoxeHue ABYX MNPSAMBIX, JBYX OKPYKHOCTEH, MpsAMOMl M OKpy>KHOCTH. JlJIMHa oTpe3ka,
aoMaHou. Ilepumerp MHOroyronpHuka. EnuHUIBl u3mepeHus MHBL. M3mepeHue UMHBI OTpe3Ka, IMOCTPOCHUE OTPE3Ka 3aJaHHOU
IUIMHBL. YToJ. Bunsl yrnos. I'pagycHas mepa yria. M3sMepeHue U IoCcTpoeHue yIjIioB ¢ IIOMOILIBIO TpaHcroprupa. [lonsarue mmomanu
burypsl; equHULBI U3MepeHus miomany. [nomans npsiMoyroiasHuKa, KBajgpaTta. PaBHoBenukue ¢urypsl. Harnmsanele npencraBieHus o
MPOCTPAHCTBEHHBIX (urypax: KyO, mapamwienenunesn, npusma, nOupaMmuaa, map, cdepa, KoHyc, MmuIMHIAp. WM300paxenue
npocTpaHcTBeHHbIX  ¢uryp. [lpumepst cedenmii. MHOTOrpaHHUKM, TPABWIbHBIE MHOTOTpaHHHMKH. [lpumepsl  pa3BEPTOK
MHOTOTPaHHHUKOB, IWJIMHApA U KoHyca. llonarue o0béma; eauHunbl o0béMa. OOBEM MPSAMOYTONBHOIO Mapajuieenurnena, Kyoa.
[Tonsitue o paBeHcTBe Guryp. LlenTpanpHas, oceBas u 3epkaibHas ciMMeTpun. M300paxeHne CiMMETPUYHBIX QUTYD.



MATEMATHUKA B UCTOPUYECKOM PA3BUTUMN.

Hctopust hopmMupoBaHus MOHATUS YUCIIA: HaTypajbHBIEC YHCIA, APOOU, HEAOCTATOYHOCTh PAIIMOHANBHBIX YUCEN ISl TEOMETPUUECKUX
MU3MEPEHH, UppalMoHanbHble yncia. CTapuHHbIE CUCTEMBI 3anucu uncell. Jpoou B BaBunone, Erunrte, Pume. OTKpbITHE NECATHYHBIX
apob6eii. CtapuHHBIE cCHCTEMBI Mep. JlecaTuunble 1poOu 1 MeTprueckas cuctema mep. [losBieHue oTpuIaTeaIbHbIX YUCENT U HYJIS.

JI. Marauukui. JI. Ditnep.

3. TemaTnueckoe MJIAHUPOBaHME C ONpeaeieHHeM OCHOBHBIX BU/I0B YUeOHOI 1eATeJIbHOCTH.

Ne Conep:xanue marepuajia Koa | XapakrepucTHKa OCHOBHBIX BH/IOB J1eATEIbHOCTH YYCHHKA
ny -BO
HK 4aco
Ta B
S kaace
§ 1. HatypaJjibHble yncia 4 mKajabl | 15 OnwuceIBaTh CBOMCTBA HATYPAIBHOTO psijia. BepHOo MCHOIBR30BaTh B peur TEPMUHBI IIU(pa, YUCI0, Ha3bIBATh
1 OG603HAYCHHE HATYPAIBHBIX 3 KJIaCChl M Pa3psi/ibl B 3aIIMCH HATYPAIBHOTO Yucia. YUTAaTh U 3alIMCHIBaTh HATYPAJIbHBIC YKCIIA, ONPEACTSITh
) qrcen 3HaYHOCTh YHMCJIA, CPABHUBATH M YIIOPAJOYMBATH UX, TPAMMATHYECKH IPABUIBHO YUTATh BCTPEUYAFOIIIUECS
3 Orpesok. JlHHa OTpe3Ka. MaTeMaTU4eCKUE BEIPAKCHHUS.
4 Tpeyrombauk [T0CKOCTB. Pacno3naBate Ha 4epTekax, pUCyHKax, B OKPYKaloIIeM MUPE TeOMETPHUECKUE (PUTYPHI: TOUKY,
. Hpsimast. JTya OTPE30K, MPSIMYIO, Ty, AONOJTHUTEIbHbIEC TYUH,

IUIOCKOCTh, MHOTOYTOJIbHUK. [IpUBOIUTE puMeEpbI

aHaJIOTOB F€OMETPUUECKUX (DUTYDP B OKpY’KaIOLIEM

mupe. M300paxaTrs reomeTpudeckie GUrypsl U ux

KOH(Urypaluu oT PyKH U C UCIIOJIb30BaHHEM YEPTEKHBIX HHCTPYMEHTOB. 300paxars reoMeTpruecKue
¢burypsl Ha kieryatoit Oymare. Mi3MepsTh C IOMOIIBIO HHCTPYMEHTOB U CPABHUBATH JITMHBI OTPE3KOB. CTPOUTH
OTPE3KH 3a/JaHHOM JIMHBI C IOMOILBIO TUHEHKU U LIUPKYJIS.

BoIpakaTe 0J1THU €AMHHULIBI U3MEPEHUs JJIMHBI uepe3 apyrue. [1onb30BaTbes pa3iMuHbIMU IIKaJaMH.
OnpenensaTs KOOpANHATY TOUKH Ha JIyde U OTMEYaTh TOUKY 10 €€ KoopAuHarTe. BeipaxaTs OJHU €IMHUIBI
U3MEPEHUs MaCChl 4epe3 Apyrue.

BoimonsaTe nepedop Bcex BO3MOKHBIX BAPHAHTOB

JUIsl iepecuéra 0ObEKTOB UM KOMOWHAIUH, BBIENATh KOMOMHALIMY, OTBEYAIOINE 3a/1aHHBIM YCIIOBHUSM.
Pemrate TekcToBBIE 330aUN ApUPMETUIECKUMU

crocob6aMu. AHaNU3UPOBATH U OCMBICTUBATH TEKCT

3ajauu, nepeopMynupoBaTh yCIoBHe, H3BIEKATh

HEo0X0IUMYI0 HH(OpMaIIHIO, MOAEINPOBATH YCIOBHE C TOMOUIBIO CXEM, PUCYHKOB, pEalIbHbIX NPEIMETOB;
CTPOUTH JIOTHYECKYIO LIETIOYKY PACCYXAEHNUH; KPUTUYECKH OLICHUBATh IMOJY4YEHHBIN OTBET,

[Ixanbl 1 KOOPAUHATHI
Meubiite Uiy 00JIbIe
KonTponbnas padora Ne 1

= W w N W




OCYIIECTBIISATh CAMOKOHTPOJIb, TPOBEPSISI OTBET HA
COOTBETCTBHUE YCJIOBHIO. 3aKMChIBAaTh YHCa ¢ MOMOIIBI0 pUMCKuX nudp. MccnenoBars nmpocTeifiiye 4ncioBbie
3aKOHOMEPHOCTH, TPOBOJUTH YUCIOBBIE IKCIIEPUMEHTHI

§ 2. Cnoxenne U BbIYMTAHUE 21 BBITTONHATE CIIOXKEHNE U BBIUUTAHNE HATYPAJIbHBIX YKcell. BepHO UCIOIb30BaTh B peUr TEPMUHBL: CyMMa,
HATYPaJbHBIX cjaraeMoe, pa3HoCTh, YMEHBIIIAEMOE, BBIYMTAEMOE, YUCIIOBOE BBIPAKECHNE, 3HAYCHUE YHCIIOBOTO BBIPAKEHHUS,
yuces yYpaBHEHUE, KOPEHb YPABHEHM S, IEPUMETP MHOTOYTOJIbHUKA. Y CTAHABJIMBATh B3aUMOCBSI3H MEXY
6 C0’KeHHe HATYPaIbHbIX YHceT | 5 KOMIIOHEHTAaMHU U PE3YJIbTATOM IIPU CIOKEHUU U BBIYMTAHUH, UCIIOJIb30BATh UX Ul HAXO0XKICHHS HEM3BECTHBIX
1 ero CBOMCTBA KOMIIOHEHTOB JICMCTBUI C UNCIOBBIMHU U OYKBEHHBIMU BhIpaXeHUSAMU. DOpMYIHPOBATh IEPEMECTUTEIHHOE U
7 BeruuTtanue 4 COUeTaTeNbHOE CBOMCTBA CIIOKCHMS HATYPaJIbHBIX YHUCEIL, CB?fICTBa HYJISL IpU c0KeHuHU. PopMynupoBaTh
KourponbHas padota Ne 2 1 CBOMCTBA BBIYMTAHUS HATYPAJIbHBIX YMCEN. 3allUChIBATh CBOKMCTBA CJI0KEHUS U BBIUUTAHUS HATYPAJIbHBIX YHCEl
o UHcioBEIe M GYKBEHHBIE 3 C oMoIbio OyKB, MPeoOPa30BBIBATH HA X OCHOBE HHCIIOBBIE BBIPaXKCHHA H HCIIOIB30BATh MX I
palrroHaIN3aIii MUCbMEHHBIX U YCTHBIX BBIUYMCICHUN. ['paMMaTUyeCcKy BEPHO YUTATh YHCIOBbIC U OYKBEHHBIE
9 BHIPAACHHA . BBIPAXECHMUS, COZIEpKALLIME AEUCTBUS CIOXKEHHS U BBIYMTAHUA. 3alIUChIBATh OYKBEHHBIE BHIPAYKEHUS, COCTABIISITh
bykBeHHas 3aIHCEL CBOHCTR 3 OYKBEHHBIE BBIPAKEHHSI 110 YCIOBUSIM 3a/1a4. BRIYUCIATH YMCIIOBOE 3HaUCHUE OYKBEHHOTO BBIPAXKEHUS MTPU
10 CHOMKCHHA M BEITNTAHU 4 3a/laHHBIX 3HaYeHUSIX OYKB. BoIUMCIIATE EpUMETPBI MHOTOYTOJIbHUKOB. COCTaBIATh NPOCTEUILINE YPABHEHUS
YpasHeHue 1 10 YCJIOBUSM 3a/1a4. PemaTe npocreiiue ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MKy KOMIIOHEHTaMHU
Kontponphas pabora Ne 3 apu(MeTHUECKUX ACHCTBUI. AHAIIM3UPOBATh U OCMBICIMBATH TEKCT 3aJ1a4H, IepeOpMyIINpOBaTh YCIOBHE,
U3BJIEKATh HEOOXOIMMYI0 HH(POPMAIIHIO, MOACIUPOBATH YCIOBHE C MMOMOIIBIO CXEM, PUCYHKOB, pealbHBIX
IIPEAMETOB; CTPOUTH JIOTHYECKYIO LIEMTOYKY
pacCyXJI€HUI; KPUTHYECKHU OLICHUBATh MOJIYYEHHBIA OTBET, OCYLIECTBIATH CAMOKOHTPOJIb, IIPOBEPSIsS OTBET Ha
COOTBETCTBUE YCJIOBUIO. BBINMOMHATE epebop BCceX BOZMOMKHBIX BAPUAHTOB JUIsl Tepecuéra 00BbEKTOB HIIN
KOMOUWHAIMH, BBIEIATh KOMOMHALIMY, OTBEYAOIMe 3a/1aHHbIM ycioBusAM. VccrenoBath npocreifmme
YHCJIOBBIE 3AKOHOMEPHOCTH, IPOBOJUTE YUCIIOBBIE YKCIIEPUMEHTHI
§ 3. YMHOXkeHHE U qesIeHne 27 BBINTOIHATE YMHOXEHUE U JCIIEHUE HATYPAIBHBIX YHUCEII, IEJIEHUE C OCTATKOM, BBIUUCIIATH 3HAYECHUS CTEIICHEM.
HATYPaJbHBIX YHCEJ BepHo ucronb30BaTh B pe4d TEPMUHBL: TPOU3BEICHNE, MHOKHUTEINb, YACTHOE, IEITUMOE, JIEIUTEIb, CTEIICHb,
11 | YMHOX€eHHEe HaTypallbHbIX 5 OCHOBaHME U MOKa3aTellb CTENEHH, KBapaT 1 KyO yKcia. Y CTaHaBIMBATh B3aHMOCBSI3M MEX/1y KOMIOHEHTaMU
YHUCEN U €r0 CBOMCTBA Y Pe3yJIbTaTOM IIPM YMHOXKEHUH U JECIICHUH, UCII0JIb30BATh UX JIJI HAXO0KICHUS HEU3BECTHBIX KOMIIOHEHTOB
12 | Aenenne 7 JIencTBui
13 Jlenenue ¢ oCTaTKOM 3 C YHCJIOBBIMHU M OYKBEHHBIMU BbIpakeHUSIMU. DOpMyIHpOBaTh IEPEMECTUTEIBHOE, COUETATEbHOE
KonTponbnas padora Ne 4 U pacIpeeIUTEIbHOE CBOMCTBA YMHOXKEHUS HATypaJIbHBIX YUCEN, CBOUCTBA HYJISA U €AMHULBI IPU YMHOKEHUU
VYnpouieHne BeIpaKeHU ! 1 u nenennn. @opMynupoBaTh CBOMCTBA JIETIEHUS HATYPAJIbHBIX YMCEIT. 3alIMChIBATH CBOMCTBA YMHOKEHUS U
14 ITopsiAoK BBINOIHEHUS 5 JIeNIeHHs HaTypaJIbHBIX YHCEN ¢ IOMOIIBI0 OYKB, TPeoOpa30BhIBaTh HA UX OCHOBE YHCIIOBBIE U OYKBEHHbIE
15 | neiicreuit 3 BBIPKEHMS M MCIOJIb30BaTh X JUIS PAlIMOHAIN3AMY IMCbMEHHBIX U YCTHBIX BBIYMCICHUN, JUISl YIPOILIEHHUS
16 | Crenensb uucna. KBagpar u xky6 | 2 OYKBEHHBIX BBIpaXXEHUU. [ paMMaTHyecKl BEPHO YUTATh YUCIOBBIE U OYKBEHHBIE BBIPAXKEHHUSI, COJIepKAIIIE
qucia 1 JIEMCTBHSI YMHOXKEHUS, ACJICHUS U CTETIeHH. UnTarh U

KonTponbnas padora Ne 5

3alliuCbIBATh 6yKBCHHBIC BBIPpAXKCHUSA, COCTABJIATH 6YKB6HHLIC BBIPAKCHUA 110 YCIIOBUAM 3a1a4y. Breraucnars
YHUCJIOBOC 3HAUYCHUC 6y1(BeHH01"0 BBIPAXCHUS IPU 3aTaHHBIX 3HAUYCHUAX 6y1(B CocTaBiiaTh YpaBHCHHUA 11O




yCIOBUSAM 3ajad. Pemates npocreiiiiye ypaBHEHUs HA OCHOBE 3aBUCHMOCTEN MEX 1y KOMIIOHEHTaMHU
apuMeTHuecKux AeHCTBUN. AHATM3UPOBATh U OCMBICIMBATH TEKCT 3ajjauu, epedopMyIupoBaTh yCIOBUE,
U3BJICKaTh HEOOXOAUMYIO HH(OPMAIIHIO, MOJICIINPOBATH YCIOBHE C IIOMOIIBIO CXEM, PUCYHKOB, PEabHbIX
MPEIMETOB; CTPOUTD JIOTHUECKYIO LIEMIOUKY PACCYK/IEHUH; KpUTUUECKU OILICHUBATh MOJYYECHHBIH OTBET,
OCYILECTBIISITH CAMOKOHTPOJIb, TIPOBEPSIsi OTBET Ha COOTBETCTBHUE YCIOBHIO. BhIMonHATE mepedop Bcex
BO3MO>XKHBIX BApUAHTOB JUIs IepecuéTa 00bEKTOB UM KOMOWHAIUH, BBIIEIATh KOMOMHAIIUY, OTBEYAIOLIIE 3a-
JaHHBIM ycioBUsAM. MccaenoBaTe IpocTeiiline YucaoBble 3aKOHOMEPHOCTH, IIPOBOIUT YHCIIOBBIE
9KCIIEPUMEHTHI

§ 4. ILnomagu 1 00bEMBI 12 Pacnio3naBate Ha 4epTekax, pUCyHKax, B OKPYKaIOLIeM MUpPE TeoMeTpuueckue Gpurypsl, numerommue popmy
IPSAMOYTOJIBHOTO Napajuienenunesna. [IpuBoauTs mpuMepsl aHanoroB Kyoa, MpsiMOyroibHOIO Mapajuiesenumneaa
17 | ®opmysi 2 B OKpY’arorieM mupe. M300paxars mpsaMOyroyibHbINA MapaieenuIie]] OT PYKH U C HCIIOIb30BaHUEM
18 | Ilnomans. Popmyrna nomam 2 4epTEKHBIX HHCTPYMEHTOB. M300paxarts ero Ha kiaeryaroil Oymare. BepHo Hconb30BaTh B peyd TEPMUHBL:
IIPSAMOYTOJIbHUKA dopMmyia, momaas, 00bEM, paBHble GUIYPbI, IPSIMOYTOJIbHBIN Mapajljienenumnes, Kyo, rpanu, péopa u
19 EHI/IHI/IHBUI U3MEpEHUA 3 BEPILUMHBI IPAMOYTOJIBHOIO Napajuiesnenuneaa. MoaeampoBaTh HECIOKHBIE 3aBUCUMOCTH C IIOMOILBIO
20 IJI01IaAeH } (opMyIT; BEITOIHATH BRIYUCICHHS 110 (hopMynam. ['pamMmmaTniecku BEpHO YUTATh UCTIONB3yeMbIE (JOPMYIIBI.
[IpsiMoyrombHBIH Bbruucnate miomaam KBaapaToB, NPSMOYTOJIbHUKOB U TPEYTOJIbHUKOB (B MPOCTEHIINX CIIydasx), UCIOJIb3Ys
21 napajiC/ICInuIicq OOBbEMBI. 1 (1)0pMyJII)I IIomaayd KBajgpara v IpsMo YroJibHHUKa. BI)Ipa)KaTI) OJHM CAWHHUIBI U3MEPCHUS TUIOIAAN Yepe3
O0BEM MPAMOYTOJILHOTO 3 npyrue. Beraucnars 00bEMbI KyOa U IPSMOYTOJIBHOTO Mapajuiesenunesia, Ucroib3ys GopMyiel 00bEMa Kyda u
napajuicjicuieaa IPSIMOYTOJIBHOTO Iapajuiesenuneia. Beipaxxars o1HU €UHULIBI U3MEPEHUs 00bEMA uepe3 Apyrue.
Konrposnenas pabora Ne 6 1 MozenupoBaTh n3ydyaemMble FeOMEeTpUUYECKHEe 00BEKTHI, UCIIOJIB3Ys OyMary, MJIacTUIMH, IPOBOJIOKY U Jp.
BoinonHsATe nepebop Bcex BO3MOXKHBIX BAPUAHTOB IS Tepecuéra 00bEKTOB HIIM KOMOMHALIUMN, BBIIENS T
KOMOUWHAIMY, OTBEYAIOLINE 3aJJaHHBIM YCIOBUAM. BeruncnsaTs (akropuansl. Vicnoiabp3oBaTh 3HAHUS O
3aBUCHUMOCTSIX MEX/y BETMUMHAMU CKOPOCTh, BpEMS, IIyTh IPU PELIEHUU TEKCTOBBIX 3a/1a4. AHAIU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJ1au, epeopMyIHpOBaTh YCIOBUE, U3BIEKAaTh HEOOXOAUMYIO HH(OPMAIIHIO,
MOJICJINPOBATh YCIOBUE C TOMOIIBIO CXEM, PUCYHKOB, PEAJIBHBIX PEIMETOB; CTPOUTH JIOTHUECKYIO LIEMOUKY
pacCyXIeHNUI; KpUTUUYECKH OLIEHUBATh IOIYYEHHBIN OTBET, OCYILECTBIIATh CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBUE YCIOBUIO. BBINOIHATE NPUKHUJIKY U OLIEHKY B XOJI€ BEIYMCICHUN
§ 5. O6bIKHOBEHHBIE 1POOH 23 Pacrnio3HaBaTh Ha yepTexax, pUCYHKaX, B OKpYy>KarolleM MHUpe reoMeTpudeckre Gurypsl, umeromue Gopmy




22 | OKpYXHOCTb U KPyT 2 OKPY)KHOCTH, Kpyra. [[pHBOANTH IPHUMEPBI aHATIOTOB OKPYKHOCTH, Kpyra B OKpyXaroiiem mupe. M300paxars
23 | Jonu. OObIKHOBEHHBIC IPOOH 4 OKPYXXHOCTb C UCIIOJIb30BaHUEM IIUPKYJIsL, IadaoHa. MoaenupoBaTh U3ydaeMbie TeOMETPHUECKHE OOBEKTHI,
24 | CpaBHenue npobeii 3 UCIIOJIB3Ys OyMary, IpoOBOJIOKY | Jp. BepHO HUCMOIB30BaTh B PEYM TEPMHUHBL: OKPY)KHOCTb, KPYT, HX PAIAUYC U
25 | [IpaBibHbie 1 HeMPaBWIbHBE | 2 JMaMeTp, Ayra OKpyKHOCTH. MozieMpoBaTh B rpad)uvecKoi, mpeaMeTHOH GpopMe MOHSATHS U CBOMCTRA,
pobH CBSI3aHHBIC C TOHSITHUEM JIOJH, OOBIKHOBEHHOM Jpo0H. BepHO HCMOIB30BaTh B pedr TEPMHUHBL: OIS,
OOBIKHOBEHHAs APOOb, YUCIUTEIb U 3HAMEHATEITb IPOOH,
26 | Kontpomsnas pabora Ne 7 5 1 NpaBUJIbHAS U HETIPABUIIbHAS IPOOH, CMEIIAHHOE YHCII0. | paMMAaTHYECKH BEPHO YMTATh 3AMUCH JIpo0eii 1
Croxenue u BprauTanue 1podeit | 3 BBIP@XKEHUH, COIAEPKAIIUX OOBIKHOBEHHBIE APOOH. BBITOIHSTE CIIOXKEHUE U BBIYUTAHNUE OOBIKHOBEHHBIX ApOOeii
27 | € ONMHAKOBBIMHU SHAMCHATCIIAMA C OJITMHAKOBBIMH 3HAMEHATEIISIMHU, IPEOOPa30BBIBATH HEMPABWILHYIO IPOOb B CMEIIAHHOE YHCIIO U CMEIIAHHOE
og | Henenne n podu 2 YKCIIO B HEMPABUJIbHYIO Jpo0b. VICIo/Ib30BaTh CBOMCTBO JACJICHUS CyMMBI Ha YHCIIO VIS PAllHOHATH3AIIUH
29 Cwmerannpie ancia 2 BBIYKCIICHUI. Pemars TeKCTOBbIE 3a/1a4i apru(PMETHUECCKIUMHU CITOCO0aMH. AHAIM3UPOBATh M OCMBICITHBATH
Crnoxenue u BhIYUTAHAE 3 TEKCT 3aj1a4H, nepeopMyIMpoBaTh YCIOBHE, H3BICKATh HEOOXOAUMYIO HH(OPMAIINIO, MOICIIMPOBATh YCIOBUE
CMCIIaHHbBIX HUCCT C MTOMOIIIBIO CXEM, PUCYHKOB, PEATbHBIX [TPEJAMETOB; CTPOUTH JIOTHYECKYIO IIETOYKY PACCYKIACHUI; KDUTHUCCKU
Koutposbhas padora Ne 8 1 OLICHUBATH MMOJYYEHHBIN OTBET, OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA COOTBETCTBUE YCIIOBHIO.
BBIMOTHATS TIPUKUIKY U OLEHKY B XOJ1€ BBIYHCIICHHIA.
§ 6. lecsiTuunbie qpodou. Ciaoxenne | 13 3anuchIBaTh M YATATh JACCITUYHBIC ApoOU. [IpeacTaBisTh OOBIKHOBEHHBIE IPOOU B BU/C ICCATHUHBIX U
¥ BbIYHTAHHE JeCATHIHBIX Tpo0eii JICCSITUYHBIC B BHC OOBIKHOBCHHBIX. HaXOIHUTh AECSTHYHBIC MPUOINKEHHST OOBIKHOBEHHBIX IPOOCH.
30 | JdecatuuHas 3amuch APOOHBIX 2 CpaBHUBATh U YIIOPSAI0YMBATD ACCATUYHbIC APOOH. BBIOIHATE ClI0KEHHE, BHIUUTAHUE U OKPYTJICHUE
qHce JECSITUYHBIX APOOeii. BBIMOIHSITE MPUKUIKY M OLEHKY B XO/I¢ BEIYUCIICHUH. VICIIONB30BaTh SKBUBATICHTHBIC
31 | CpaBHeHue necaTHIHBIX pobeit | 3 TpE/ICTaBICHHUS IPOOHBIX YKMCEIT TIPU UX CPABHEHUH, MIPU BBIYUCIICHHUSX. BEpHO UCIOIB30BATh B PEUH TEPMHHBI:
37 Crno)xeHue ¥ BRIYUTAHUE 5 JeCATUYHAS JPOOk, pa3psiabl AECATUIHOM IPOOH, Pa3IoKEHUE JECATUYHON Ipolu 1Mo paspsaam, MpuOImKEHHOE
JECSITUYHBIX Ipo0eii 3HAUCHUE YHCIIA
[TpubmxE€HHbIC 3HAYCHUS C HEJ0CTAaTKOM (C U30BITKOM), OKPYTJICHHE Yncia
33 | uncen. Oxpyrienne uncen 2 JI0 3aIaHHOTO paspsaa. [ paMMaTHYECKH BEPHO YNTATh 3AIMCH BBIPAKEHHH, COEPIKAIINX ECATHUHBIC POOH.
KonTponbnas padorta Ne 9 Pemate TekcTOBBIC 3a1aun aprUPMETUUECKUMH CIOCO0aMu. AHATM3UPOBATh U OCMBICITUBATH TEKCT 3a[a4H,
1 nepe)OpMyIHPOBAThH YCIOBHE, U3BJICKAaTh HEOOXOJUMYIO HH(POPMAIIUIO, MOCIUPOBATH YCIOBUE C IIOMOIIBIO
CXEeM, PHCYHKOB, PEaIbHBIX TPEIMETOB; CTPOUTD JIOTHYECKYIO IIEMOYKY PACCYKIACHHUN; KPUTHUECKH OI[CHUBATH
HOJTYYCHHBIH OTBET, OCYHIECTBISITH CAMOKOHTPOJIb, TPOBEPSIsSi OTBET HA COOTBETCTBHE YCIOBHUIO
§ 7. YMHOXkeHMeE U 1e/IeHue 26 BhINOTHATE YMHOXKEHUE U IeTICHUE IeCATUYHBIX Ap0o0ei. BhIMOIHATh NPUKUIIKY U OLIEHKY B X0J1€ BBIUHUCICHHH.
AeCATHYHBIX [IpencraBisiTh OOBIKHOBEHHBIC APOOU B BUJIE JECATUIHBIX C TOMOIIBIO ICICHUS YUCITUTEINsT OOBIKHOBEHHOM
Apooei npobu Ha e€ 3HaMeHaTelNb. Mcnonap30BaTh S5KBUBAJIEHTHBIE MPEACTAaBIECHUS IPOOHBIX YHCEN IPU UX CPAaBHEHUH,
34 VMHOKEHHE JeCATHIHBIX 3 IPY BBIYMCIICHHSX. Pemars 3a1aun Ha ApoOu (B TOM YHKCIIE 33a4H U3 PEeabHON MPAKTUKH ), HCITOIb30BAThH
npoGeii Ha HATYpaIbHbIE MOHSTHUS CPETHETO apUPMETHIECKOTO, CPETHEH CKOPOCTH U JIp.
35 qHCIia 5 IpH pelieHny 3a1a4. [I[puBoINTh IPUMEPBI KOHEUHBIX U OECKOHEUHBIX MHOKECTB. AHAIU3UPOBATh U

JleneHue aeCATUYHBIX

OCMBICITUBATh TEKCT 3aJ1a4H, nmepeopMyInpoBaTh yCIOBUE, U3BJICKATh HEOOXOAMMYIO HHGOPMAIIHIO,




npoOeit Ha HaTypalbHbIE 1 MOJIEJIMPOBATh YCIOBUE C TIOMOIIBIO CXEM, PUCYHKOB, PEAJIHBIX IIPEIMETOB; CTPOUTD JIOTHUECKYIO LIEMIOYKY
36 yucia 5 pacCyXJI€HUI; KPUTHYECKHU OLIEHUBATh MOJYYEHHBIN OTBET, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSS OTBET HA
37 Konrponsnas padora Ne 10 7 COOTBETCTBUE YCJIOBHIO. BBINOMHATE NPUKKUIKY U OLIEHKY B X0/1€ BbIUMCICHUI. UNTaTh U 3alIMCBIBATh YKCIIA B
38 YMHOXEHUE AECATUUHBIX 4 JIBOMYHOM CHCTEME CUMCIICHUS
npoOeit
JleneHue Ha IECATUYHYIO 1
apo0b
Cpennee apudmernyeckoe
KonTponbnas padorta Ne 11
§ 8. UncTpymenTsI Aost 17 OOBACHATD, UTO TaKOE MPOLEHT. [IpeacTaBiasITh MPOLEHTHI B Jpo0sX U ApoOH B npoueHTax. OCyecTBIsATh
BbIYHCJIEHUI M U3MepeHuil nouck uHpopmauuu (8 CMU), conepxalieil JaHHbIe, BEIpa)KEHHbIE B IPOLIEHTAaX, UHTEPIIPETUPOBATD HX.
39 MUuUKpOKanbKyasSITOp 2 Pemrate 3agaun Ha IPOLIEHTHI U IpoOH (B TOM YHCIIE 3a/1a41 U3 PEATBHOMN MPAKTHKH, UCTIONB3YS PU
40 [IpouenTs! 5 HEOOXOUMOCTH KaJIbKyIATOp). [[poBOANUTH HECIOKHBIE HCCTIEI0BAaHNUS, CB3aHHBIE CO CBOMCTBAMU JPOOHBIX
KonTposbnas pa6ora Ne 12| ¢ YHUCEJI, OMUPAsICh HA YHCIIOBBIE YKCIIEPUMEHTHI (B TOM
a1 VYron. [Ipsamoii n 3 YHCIIE C UCIIOJIb30BAHUEM KaIIbKYJIATOPA, KOMIBIOTEPA). BBIMOIHATS MPUKUIIKY U OLIEHKY B X0J1€ BEIYHUCICHHIA.
pa3BEPHYTHIN yroJ. PacriozHaBath Ha uepTekax, pUCyHKax, B OKpYKaoIllleM MUpPE pa3Hble BUJbI yrioB. [IpuBoauTh npuMepsl
42 UepTExXHBIN TPEYroJbHUK 3 aHaJIOTOB ITHX T€OMETPUUYECKUX (UTYp B OKpYyxkarolieM Mupe. M300pakaTh yIibl OT pyKH U € UCII0JIb30BaHUEM
43 W3mepeHue yrios. 2 YepTEKHBIX HHCTPYMEHTOB. V300pakaTh yriisl Ha KieTdyaTol Oymare. MoaenmpoBaTh pa3inyHbIe BUIBI YTIIOB.
Tpancnoptup 1 BepHo ucnonp30BaTh B peuu TEPMUHBI: YTOJI, CTOPOHBI yIJIa, BEPILMHA yIJia, OMCCEKTpHUCa yIiia; MPsIMOM yroJ,
KpyroBble auarpaMmsl OCTPBIii, TYIIOH, Pa3BEPHYTHIN YIJIbl; YEPTEKHBIN
Konrtponbnas padora Ne 13 TPEYTrOJIbHUK, TpaHCIOpTUP. M3MepATh C MOMOIIBIO HHCTPYMEHTOB U CPABHUBATh BEJIMYUHBI yIII0B. CTpOUTH
YIJIbl 33JaHHOW BEJTMYMHBI C TOMOLIBIO TpaHcnopTupa. M3Bnekars nHdopMainio U3 Tabiuil U AUarpaMm,
BBITOJIHATH BBIYMCIICHUS 110 TaOJIMYHBIM IaHHBIM, CPABHUBAThH BEJIMUMHBI, HAXOIUTh HAUOONIbIINE U
HauMEHbIINE 3HaYeHUs U Ip. BbImoaHATs cOop nH(pOpMaLMK B HECIIOKHBIX CIydasiX, OpraHU30BbIBATh
UH(OPMALKIO B BUIE TaOIUI M TMarpaMM, B TOM YHCIIE C TOMOIIBIO KOMITBIOTEPHBIX IporpaMM. [IpuBouTh
IPUMEpPBI HECIOXKHBIX KIacCu(UKAIMM U3 pa3Iu4HbIX 00JacTel KU3HU
IToBTOpeHuUe 16
44 | UtoroBoe NOBTOPEHUE Kypca 15
MaTeMaTHKH 5 Kjacca 1
KonTponbnas padora Ne 14
6 xiacc
§ 1. leaumocThb yuces 24 DopMyIUpPOBATh ONPEAEIEHUS AEIUTEINS U KPAaTHOTO, IIPOCTOIO ¥ COCTABHOT'O YMCIIA, CBOMCTBA U IPU3HAKU
nenuMOoCTH. Jloka3piBaTh U OMPOBEPraTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPHKIEHUS O JEIUMOCTH YHUCEIL.
1 Jlemurenu u KpaTHbIe 3 KnaccugunupoBars HaTypanbHble yncia (4€THbIE M HEUETHBIE, 110 OCTaTKaM OT JieNIeHHs Ha 3 U T. I1.).
2 [pusuaku renumoctn Ha 10, Ha | 3 HccnenoBath npocTelime YuCI0Bble 3aKOHOMEPHOCTH, IPOBOIUTH YHCIIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIE C




Sumna?

MCII0JIb30BaHUEM KaJIbKYJIATOPa, KOMIBbIOTEPA). BEpHO HCMONIB30BaTh B peYM TEPMUHBI: JEINUTEND, KPAaTHOE,

PUCYHKAX, B OKPpY>KaromeM MHUPE MUpaMUbl, IIPHU3MBI. HpI/IBO)II/ITI) MMPUMEPHBI aHAJIOT'OB 3TUX I'€COMECTPUUICCKHUX

3 ITpusnaku nenumoctTMi Ha 9 M Ha | 3 HauOOJIbIINI OOIIMH 1eNNTeNb, HAUMEHbIlIee 001ee KpaTHOE, TPOCTOE YUCIIO, COCTABHOE YHUCII0, YETHOE YUCIIO,
4 3 3 HE4YETHOE YUCIIO, B3aUMHO MPOCTHIE YUCIIA,
5 [TpocTthie U cocTaBHBIE YUCITA 3 yucaa-0JIM3Helbl, Pa3I0KEHHUE YNCIIa Ha IPOCThIE
Pa3ioxkeHne Ha IPOCThIE MHOXUTENH. Pemarh TeKCTOBbIC 3a/1a4u apu(METHISCKIMHE CIIoco0amMu. BrIMoHITE epebop Beex
MHOSKHTENH BO3MOXKHBIX BAPHAHTOB JUIs IIepecuéTa 0ObEKTOB UM KOMOMHAIM, BBIIENIATh KOMOMHALINY, OTBEYAIOIINE
6 O T T E T m—— 4 3aJJaHHBIM YCIOBHSIM. Beruucisate paxtopuansl. Haxoauts O6E:CIII/IHCHI/IG 1 MepeceteHne KOHKPETHBIX
BaauMHO IPOCTEIE THCIA MHOXecTB. [ IpuBOIUTH NpUMEpBI HECTOKHBIX KIIacCU(UKALIUI U3 pa3InYHbIX 00IacTeH KU3HHU. }
7 Hanmenpimee obIee KpaTHOE 4 NnnrocTpupoBaTh TEOPETUKO-MHOXKECTBEHHBIE U JIOTHYECKHE TIOHATHSI C TIOMOIIBIO IMarpamMmm JDijepa —
Konrponsnas padora Ne 1 1 Benna
§ 2. Cio:keHHe U BbIYMTAHHE 26 dopMyIupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOW ApOOH, ITpaBUiia CPABHEHUS, CJIOKEHUS U BBIYUTAHUS
JApo0eii ¢ pa3HbIMHU 3HAMEHATEJIAMH 0OBIKHOBEHHBIX ApooOeii. [I[peobpa3oBbriBaTh OOBIKHOBEHHBIE APOOH, CPABHUBATH U YIIOPSA0YNBATH HX.
8 OcHoBHOE CBOICTBO ApoOHU 3 BBInonHATE cliojkeHne U BhlYMTaHHe OOBIKHOBEHHBIX Ipo0Oeii 1 cMelaHHbIX yKcen. [ paMmmaTuyecku BEpHO
9 Coxkpaiuenue apodeit 3 YHUTATh 3aIMCH HEPABEHCTB, COACPIKALINX OOBIKHOBEHHBIE JPOOU, CYMMBI M PA3HOCTH OOBIKHOBEHHBIX JPOOCH.
10 | [lpuBenenue npobei k obemy | 4 Pemath TekcToOBBIE 33/1a4M apU(PMETHUECKUMU CITIOCOOaMU. AHAIU3UPOBATH U OCMBICIUBATh TEKCT 3a/1a4H,
3HAMEHATENI0 nepeopMyIrpoBaTh YCIOBHUE, U3BIIEKATh HEOOXOUMYIO
CpaBHeHue, CI0XKEHUE U UH(OPMALIKIO, MOAEIUPOBATH YCIOBUE C TOMOILBIO CXEM, PUCYHKOB, PEAJIbHBIX IIPEIMETOB; CTPOUTh
L e — npo0eit ¢ pasHBIMU ! JIOTHYECKYIO LEMOYKY PACCYKICHUN; KPUTUYECKH OLICHUBATH MTOJTyYSHHBIH OTBET, OCYIIECTBISATh
3HaMeHaTeIsIMU CaMOKOHTPOJIb, IPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBUIO. BBINOIHATH MPUKUJIKY U OLIEHKY B XOJI€
KonTponbnas padora Ne 2 1 BbIUKCIIEHUH. BBIMOMHATE iepedop BceX BO3ZMOXKHBIX BAPUAHTOB IS ITepecuéTa 0ObEKTOB UM KOMOWHAIUH,
12 | CnoxxeHue v BBIYUTAHNE 7 BBIJIEJIATE KOMOMHAIIMHY, OTBEYAIOIINE 33aHHBIM YCIOBUAM. BeruncnsaTs pakropuasl
CMEIIaHHBIX YHCEIT
KonTponbnas padora Ne 3 1
§ 3. YMHOXkeHMe U 1e/IeHue 38
00BIKHOBEHHBIX JApo0eii
13 | YmHOXeHue 1pobeit 5 ®opMyaupOBaTh NIPaBUIa YMHOKEHUSI U JIeJIeHUs] OOBIKHOBEHHBIX JIpo0eil. BHIMOMHATE yMHOXKEHHE U
Htoroselii ypok no marepuany [ | 1 JeneHre 0ObIKHOBEHHBIX Jpo0eit 1 cMemaHHbIX yrcel. HaxoauTe 1po6b OT 4Kciaa ¥ 4ucio 1Mo ero Jpodu.
YETBEPTHU ['pamMmmaTHUeCKH BEpPHO YUTATh 3allMCH TPOU3BEIECHNN U YaCTHBIX OOBIKHOBEHHBIX Apobeii. Pemates [IpoBoauTh
14 Haxoxzaenue npobu ot uncia HECJIO’KHBIE HCCIIEIOBAHNUS, CBSI3aHHBIE CO CBOMCTBAMU JIPOOHBIX YHCEIN, ONUPASCh HA YMCIOBBIE SIKCIIEPUMEHTHI
15 [IpuMeHeHue 5 (B TOM UHCIe ¢ UCIIOJB30BaHUEM KaJbKyNIATOpa, KoMIbIoTepa). MccnenoBars u onuchiBaTh CBOWCTBA MUPAMHU/I,
PaCIIpeIeNNTENFHOTO CBOHCTBRA IPU3M, UCTIONIB3YS SKCIIEPUMEHT, HAO0IeHNe, U3MEPEHNE, MOIepoBaHue. Mcrnonp30BaTh KOMIIBIOTEPHOE
YMHOKEHHS MOJISITMPOBAHKE U KCIIEPHUMEHT ISl U3YYEHUSI CBOMCTB 3TUX 00BEKTOB. MOIETMPOBATh TUPAMHU/IBI, TIPU3MBI,
KonTtponsHas padota Ne 4 1 UCTIONB3Ys Oymary, IIIaCTHIIMH, TPOBOJIOKY U Jp. M3roTaBnuBaTh NPOCTPAaHCTBEHHBIE (DUTYPHI U3 PA3BEPTOK;
16 | Bsaumuo oOparHbIe Ynca 3 pacmo3HaBaTh pa3BEPTKU MUPAMUJIBI, TPU3MBI (B YACTHOCTH, Ky0a, MPSMOYTOJIBHOTO TapaJlIe/IeTUIe/1a).
17 | Jenenue 6 PacnioznaBath Ha yeprexax,
1

Konrponsnas padora Ne 5




18 | HaxoxneHue yncia 1o ero 6 ¢buryp B OKpyxaromem MUpe TeKCTOBBIE 3a/1a4l apu()PMETHUECKUMH CIIOCOOaMuU
19 | apobu 4
JIpoOHBIE BBIPAKEHHS 1
KonrponsHas padora Ne 6
§ 4. OTHOIEHUSI H TPONOPLUH 23 BepHo ucnonp30BaTh B peur TEPMUHBL: OTHOILIEHHE YKCEN, OTHOILIEHHE BEJIMYUH, B3AaUMHO OOpaTHbIE
OTHOLIEHHUS], IPOIIOPLIUS, OCHOBHOE CBOMCTBO BEPHOU MTPOIIOPLIUH, IPSIMO PONOPLHOHAIbHBIE BEIIUYUHBI,
20 | OtHOMmIEHH S, S 00paTHO MPONOPLMOHATIBHBIE BETMUMHBI, MacIITal, JUIMHA OKPYXHOCTH, IUIOIIAAb Kpyra, map u chepa, ux
21 | Ilpomoprum. 2 LEHTp, paauyc U AuaMeTp. Mcronb30BaTh MOHATHUS OTHOLLEHUS U POIOPLMHU IIPH perieHnu 3aaad. [IpuBoauts
IoBropenue. Pemenue 3aau. IPUMEPBI UCIIOIB30BaHUS OTHOILIEHUH B IPaKTUKE. Mcroap30BaTh MOHATHE MACIITAO MPHU PEILIEHUH
OGo61enne Matepuaia 1 2 NPAaKTUYECKHX 3a/1a4. BIUUCIAT NIMHY OKPYKHOCTH U TUIONIA/Ib KPYTa, UCIIONb3Ys 3HAHHS O MPHOIMKEHHBIX
qeTBepTH 3HAYCHUAX MHCElL. Pemrate 3a1aun Ha MPOLIEHTHI M POOU COCTaBJIIEHUEM ITPONOPLIMHU (B TOM YHCIIE 3a/1a41 U3
2 | TIpsvas u o6parnas 4 pearbHON MPAKTUKHU, HCIIONB3YS TPH HEOOXOAUMOCTH KAIBKYIIATOP)
IIPOIOPLIMOHAJIbHBIE
3aBUCUMOCTH
KonTponbuas padorta Ne 7
Macmrab 1
23 JliHa OKPY>KHOCTH U ILJIOLIA/1b 3
24 Kpyra 3
25 | lap 2
Kontposnbnas pabora Ne 8 1
§ 5. HonoxkuTEABHBIE U 16 BepHo ucnonb30BaTh B peud TEPMUHBL: KOOPJAUHATHAS NpsAMasi, KOOpAUHATA TOYKH HA MPSIMOM, IIOJIOKUTEIBHOE
OTpHIATEIbHBIC YKCII0, OTPULIATENIBHOE YNCIIO0, IPOTUBOIIOIOKHBIE YHCHIA, LIEJI0€ YUCII0, MOAYJIb YUCIIA.
yHciaa [TpuBOIUTH MpUMEpPHI UCIIOIB30BAHUS B OKPY)KAIOIIEM MUPE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEI
26 | KoopauHatel Ha npsiMoit 4 (TemnepaTypa, BBIUTPBII-TIPOUTPHILI, BbIIIE- HUXKE
27 | IIpoTuBomnosoxHbIE YKcaa 3 YpOBHS Mops U T. 1.). U300paxaTh ToukaMi KOOPIMHATHOW MPSIMON MOJIOKUTEIbHBIE U OTPULIATEIbHbIE
og | Monyub 4ncna 3 paloHaIbHbIE YnciIa. XapaKTEPU30BaTh MHOXKECTBO LIEbIX Yucel. CpaBHUBATH MOJIOKUTEIBHBIE U
29 CpaBHeHue uncen 3 OoTpulaTeNIbHbIE YHCIIa. ['paMMaTHyeCcKy BEPHO YUTATh 3aMUCH BBIPAXKEHHM, COIEpIKaIINX MOJI0KUTEIbHbIE U
N3meHeHne BenunH OTpHIIATENbHBIEC YKciIa. MOAETUPOBaTh WIMHAPHI, KOHYCHI, UCIIOIb3Ys Oymary, IIacTHIINH, IPOBOJIOKY U JIp.
30 KontponsHas padora Ne 9 2 N3roraBnuBaTh NpOCTPaHCTBEHHBIE (GUTYPHI U3 Pa3BEPTOK; paclO3HABATh Pa3BEPTKU LMIMH]IPA, KOHYCA.
1 Pacno3naBate Ha yepTekax, pUCyHKaxX, B OKpYKaIOLIeM MUPE [IUIUHAPHI, KOHYChI. [IpuBOANTE MpUMepHI
AQHAJIOTOB ATHX FeOMETPUUYECKUX QUTyp B OKpykaromieM Mupe. COOTHOCUTh MPOCTPAHCTBEHHBIE (DUTYPBI C UX
IIPOEKIMSIMU Ha IJIOCKOCTH
§ 6. Cil0:xeHne U BbIYMTAHHUE 14 DopmMyIHPOBaTh MPABUIIA CIIOKEHUS U BEIYUTAHUS

MOJOKUTEJIbHBIX M OTPUHATEC/IbHBIX

MOJIOKUTCJIbHBIX U OTPULATCIIBHBIX YHUCCIIL. BrINonHATE CI0KE€HHE M BRIYUTAHUE ITOJ0XKUTEIIbHBIX U




yHCcell OTpHULATENBHBIX YHcel. [ paMMaTHYeCKH BEPHO YNTATh 3aIIUCH CYMM M Pa3HOCTEH, CoeprKalinux

31 | CinoxeHue 4mcen ¢ MOMOIIbIO 2 MOJIOKUTEBHBIE 1 OTPULIaTEIbHBIC Yncia. YUTaTh U 3aUCHIBaTh OYKBEHHBIE BBIPAXKEHUSI, COCTABIISATh
KOOpJAMHATHON NpSAMOK OYKBEHHBIE BBIPAXKEHMSI 110 YCIOBUAM 3a/1a4. BBIYUCIIATH YMCI0BOE 3HaUEHUE OYKBEHHOT'O BBIPAKEHUS IIPU

32 | CnoxeHue OTpUIATENbHBIX 3 3aJJaHHBIX 3HAUeHUAX OyKB. COCTaBIIATh YpaBHEHHUS 10 YCIOBUSAM 3a1ad. Pemars npocreiiiiye ypaBHeHUs Ha

33 | uucen OCHOBE 3aBHCHUMOCTEI MEX/1y KOMIOHEHTaMHU apudMeTHuecKux AerictBuil. Haxoaute anmuHy oTpeska Ha

34 | CnoxxeHue 4ucen ¢ pa3HbIMU 3 KOOpPJAMHATHOM NPsIMOM, 3Hast KOOPAMHATBI KOHIIOB 3TOr0 OTpe3Ka. Pacno3HaBaTh Ha 4epTekax, puCyHKax, B
3HaKaMH OKpY’KaroIleM
Boeruntanue 5 MUpE PU3MBbI, HWIHHIPHI, MTUPaMUIbl, KOHYChI. Perats TeKcToBbIe 3a/1a4u apu(pMETHIECKHUMH CIIOCO0aMu
Kontponbnas padora Ne 10 1

§ 7. YMHOXkeHMe U 1eJIeHue 15 DopmyIHpPOBaTh MIPABHIIA YMHOKEHUS U JEJIEHUS TIOJIOKUTEIIBHBIX U OTPULATEIBbHBIX YUCEN. BBITOTHATH

MOJIOKUTEIbHBIX U OTPULATEIbHBIX YMHOXXEHHUE U JEJICHUE NOJ0KHUTEIbHBIX U OTPULATEIbHBIX YHCEl. BBIUNCIATH UNCIIOBOE 3HAUEHUE JPOOHOTO

yHceJl BbIpaxkeHUs. [ paMMaTHyecKy BEPHO YNTATh 3aIIUCH POU3BEACHUM U YaCTHBIX, COJAEPKAIIMX TOJOKUTEIbHbBIE U

35 | YMHOXeHHe 3 OTpHUIATeNIbHbIE YUCIIa. XapaKTepUu30BaTh MHOXKECTBO PaIlMOHATIBHBIX Unces. YUTaTh U 3alKUChIBATh OYKBEHHbIE

36 | Jenenue 4 BBIPA)KEHUS], COCTABIISITh OYKBEHHBIC BBIPAKEHUS 110

37 | PanumonanpHbIe ynCla 3 YCIOBUSAM 3aj7a4. BbUncasaTh uncioBoe 3HaueHne OYKBEHHOTO BBIPAKCHHS IPU 3aJJaHHBIX 3HAUCHUSIX OYKB.
Kontposnbnas pabora Ne 11 1 DopMyTUPOBAThH U 3aITUCHIBATH C TIOMOIIBIO OYKB CBOMCTBA JICUCTBUN C pallHOHAILHBIMH YUCIIAMH, IPUMCHSTh

38 | CoiicTBa neiicTBHil C 4 uX JUIs IpeoOpa30oBaHusl YUCIOBIX BbIpaxeHH. COCTaBISATh ypaBHEHHUS 10 YCIOBUAM 3aja4. Pemars
PALMOHAIBHBIMHA YUCIAMUA MPOCTEHIIMe ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEH MEXTy KOMITOHCHTaMH apru(PpMETHICCKHUX JecTBUN. Permath

TEKCTOBBIE 3a/1a4u apudMETHUIECKUMHU criocobamu. PemaTh toruyeckue 3aaqu ¢ moMouisto rpados

§ 8. Pemienne ypaBHenuni 17

39 | PackpeiTre ckoOOK 3 BepHo ncrnonb30BaTh B peun TEPMUHBIL: KO3PPUIIMEHT, PACKPBITHE CKOOOK, MOA00HBIE cllaraeéMble, IPUBEICHUE
VYpoxk noBropeHust u 0606menus | 1 NOJOOHBIX ClaraeMblX, KOpEHb YpaBHEHHMs], IMHEHHOE ypaBHeHuE. [ paMMaTyecky BEpHO YUTATh 3alIUCH
o marepuaiy I uerBeptn ypaBHEHU. PacKpbIBaTh CKOOKH, YIPOIIATh BHIPAKEHUS, BEIYUCIATH KO3 (ULIMEHT BblpaxeHus. Pemars

40 | Koaddumuent 2 YPaBHEHMsI yMHOXKEHUEM WJIM JIeJIeHUeM 00euX ero yacTeil Ha OJTHO U TO )K€ HEe PaBHOE HYJIIO YHUCIIO MyTEM

41 | [logoOHEbIe ciiaraeMble 4 nepeHoca caaraeMoro U3 OJIHOWM 4aCTH YpaBHEHHUs B IPYTyl0. PemaTs TeKCTOBBIE 3a/1a4i C TTIOMOIIBIO
KontponsHas padora Ne 12 1 ypaBHeHM. PemaTh TekcToBbIe 3a1aun apudMeTHUecKuMH criocodbamu. [IpuBoIUTh MpUMeEpbl KOHEUHBIX U

42 | Pemienue ypaBHEHHIA ) OeCKOHEUHBIX MHOXECTB. PeliaTe jornueckre 3ajjaun ¢ IOMOIIIbIO rpagos
Kontponbnas padota Ne 13 1

§ 9. KoopauHaTtbl Ha MJI0CKOCTH 16 BepHo ncronb30BaTh B peun TEPMUHBL: EPIEHANKYIISIPHBIE IPSAMBIE, TapaJIJIENIbHbIE NPSMBIE, KOOpAUHATHAS

IJIOCKOCTh, OCh abcLuce, OCh OpAMHAT, CTOJ0UaTas AuarpaMma, rpaduk. OObSICHITH, KaKue MPpsSMbIe Ha3bIBaIOT

43 | IlepneHMKYISAPHBIE PSAMbIE 2 NEePIEHIUKYIIPHBIMU U KaKie — MapauledbHbIMU, (OPMYIHPOBATH UX CBOHCTBA. CTPOUTH

44 | TlapannenbHble TPSIMbIE 3 NEePIEeHIUKYIIPHBIE U TapajuleIbHbIe MPSIMbIE C ITOMOILBIO YEPTEKHBIX HHCTPYMEHTOB. CTPOUTH HA

45 | KoopauHaTHas III0OCKOCTh 4 KOOP/IMHATHOM MJIOCKOCTU TOYKH U (PUTYPHI 110 3aJIaHHBIM KOOPMHATAM; OIPEEATh KOOPAUHATHI TOYEK.

46 | Ctonbuarsle TMarpaMmel 2 Yutath rpaduKku IPOCTEHUIITUX 3aBUCUMOCTEH. PemaTts TekcToBbIe 3a/1auu apu(PMETHIECCKUMH CTIOCOO0aMHU.

47 | I'paduxu 4




Konrponsnas padora Ne 14 1 AHaIM3UPOBATh U OCMBICIMBATh TEKCT 3a/1a41, IepeOpMyINpOBaTh YCIOBUE, N3BIEKATh HEOOXOAUMYIO
nHpopmaruio,

MOJIEJIMPOBATh YCIOBUE C IIOMOIIBIO CXEM, PUCYHKOB, PEAJIbHBIX IIPEIMETOB; CTPOUTD JIOTHYECKYIO LIEMIOUKY
paccyKIeHUI; KpUTUYECKH OLIEHUBATh I1OJyYEHHBIH OTBET, OCYLIECTBIATh CAMOKOHTPOJIb, IPOBEPSISt OTBET HA

COOTBETCTBUE
IloBTOpEHNE 15
48 | UToroBoe MOBTOpEHHUE Kypca 14

5—~6 KkJaccoB

KonTponbnas paborta No 15 1

COT'JTACOBAHO COI'NTACOBAHO
[IpoTokon 3acenanus 3amecTuTenb nupekropa no YP
METOJIMYECKOTO 00bETMHEHHS
yuureneit marematuku COILL Ne 2 IIOATINCh
oT 20 roma Ne 1 ®.1.0.

20 roma

noAnuck pykoBoautesnst MO
®.1.0.




MO Kpbl1oBckuii paiion crannna Kpeuiosckas
MyHununajgbHoe 010/1:KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue
cpenHss odmeoOpa3zoBareabHas mKoJaa Ne 2 umenn Kocrenko Imutpus TpopumoBuua
cranuubl KpbuioBckoit

YTBEPXIEHO

peleHreM IIelarornyeckoro coBera
oT 20 ropa npotokon Ne 1
[Ipencenarens
noanuck pykosoaurens OY ©.1.0.

PABOYAA ITPOI'PAMMA

ITo MaTEMaTHUKE
(yxa3aTh y4eOHBII penMeT, Kypc)

VYpoBenb 00pa3oBanus (ki1acc) 5-6 (ocHoBHOE 00111€€)
(maganmpHOE 00IIee, OCHOBHOE 00IIee 00pa3oBaHUE C yKa3aHHWEM KJIACCOB)

KomnuecTBO 4acos 374

Yyurein [IlectakoBa Hanexxna MIBanoBHa
MBankuua Onpra HukonaesHa,
Conomousa Upuna MBaHoBHa.

[TporpamMma pa3paboTaHa Ha OCHOBE:
1) denepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOrO CTaHAapTa OCHOBHOTO 001Iero oopasopanus (I[Tprkaz MunucTepcTBa

oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 nexadbps 2010 r. Ne 1897, 3apeructpupoBan Muntocrom Poccuu 01
depans 2011 rona, peructpaiinoHHbIi HOMEpP 19644).

2) IlpumepHass mporpamMma OCHOBHOrO OOIero oOpa3oBaHHS IO MaTeMaTHKE, BKIIOYCHHAs B COJEP)KaTEIbHBIN pa3fel
MIPUMEPHON OCHOBHOW 00pa30BaTEIbHON IPOTrpaMMBbI 001IeT0 00pa3oBaHUSI.



