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IosicHuTeIbHAA 3aNIUCKA.
JlanHast mporpamma npeaHasHadeHa s ydamuxces 4 «B» kinacca MOY rumnaszus Nel.
Kypc« Mosi maremartuka», B COOTBETCTBUM C OOIIMMH Meparoruueckumu npuHuunamu OC
«kona 2100», opuenTtupoBaH Ha (GOpPMHPOBAHHE (YHKIHMOHATHHO TPAMOTHOM JHYHOCTH
cpeacTBamu npeamera «MareMaTukay.
JlaHHBIN TpeIMeT BXOIUT B 00pa3oBaTenbHyto o0nacte Mamemamuxa w paccuuta Ha 170 gacos
10 5 4acoB B HENEINIO.

OcHoBHast 1enb OOydeHHST  COCTOMT B (OPMUPOBAHWM BCECTOPOHHE OOpa30BAHHOW W
WHUIMATUBHON JIMYHOCTH, BJIAJCIOLICH CHUCTEMOM MAaTEeMaTUYECKUX 3HAHWW W YMEHHH, HUJICUHO-
HPABCTBEHHBIX, KYJIbTYPHBIX U 3TUYECKUX MPUHLIUIIOB, HOPM MOBEACHUS, KOTOPBIE CKJIAJIBIBAKOTCS
B X0Ji¢ Y4eOHO-BOCITUTATEIILHOTO IIPOIECCa U TOTOBAT YYCHHKA K AKTHBHOW JEATEIBHOCTH W
HEeTpepHIBHOMY 00pa30BaHUIO B COBPEMEHHOM OOIIECTBE.

Hcexons 3 oOUMX MOJ0KEHNH KOHIENIMA MaTeMaTHYecKoro oOpa3oBaHUsl, HadallbHbIM Kypc
MAaTE€MAaTHKHU [IPU3BaH pelaTh CIEAYIOLIUE 3a1a4u:

-CO3/1aTh YCIIOBHS Il (POPMHPOBAHUS JIOTHYECKOTO M a0OCTPAKTHOTO MBINLICHUS Y MIIQIIINX
IIKOJIBHUKOB Ha BXOJE€ B OCHOBHYIO INKOJY KaK OCHOBBI HX JaJdbHEHIIEero 3QeKTUBHOTO
00y4eHMUS;

-chopMupoBaTh HAOOP HEOOXOTUMBIX ISl JAJIbHEHUIIIEr0o 0OydeHUs MPEIMETHBIX B OOIIeydeOHBIX
YMEHUW Ha OCHOBE PEIICHUS KaK MPEAMETHBIX, TaK ¥ HHTETPUPOBAHHBIX KU3HCHHBIX 3a/1a4;

-00€eCcIeunTh MPOYHOE M CO3HATEIHHOE OBJIAJICHUE CHCTEMON MaTEeMaTUYECKUX 3HAHUM U YMEHUH,
HGO6XOHI/IMBIX JJIA HpI/IMeHeHI/IH B npaKanecxoﬁ ACATCIBbHOCTHU, IA HSyquHH CMCIKHBIX
JUCIHUIIIINH, OJIS1 HpO}IOJ'DKeHI/ISI 06pa3013aH1/1${; 06eCHe‘-II/ITI) I/IHTeJ'IJ'IeKTyaIII)HOC paSBI/ITI/Ie,

-copMHUpPOBATh KavyeCcTBAa MBINUICHUSA, XapaKTEepPHBIC JUII MAaTEMATHYCCKOH JCATCILHOCTH |
HEeO0OXOIUMBIE TSI IOJTHOLIEHHOM KU3HU B OOIIECTBE;

-chopMHUpPOBATh MpeACTaBICHUE 00 HIEAX M METOJaxX MaTEeMaTHKH, O MaTeMaTHKe Kak (opme
OTIMCAHMSI ¥ METO/Ie TIO3HAHUS OKPYKAOIIETO MHPA;

-copMUpOBaTh MPEICTABIEHUE O MAaTeMaTHKE KaK YacTH OOIIeYelIOBEYECKOW KYyIbTYpHI,
MOHMMAaHKEe 3HAYUMOCTH MaTeMaTHKH JJIs1 00IIECTBEHHOTO MpOoTrpecca;

-cpopMUPOBATH YCTONYMBBIN UHTEPEC K MATEMATHUKE Ha OCHOBE AU(PPEpEeHINPOBAHHOTO TOIX0Aa K
yyammcs;

-BbIIBUTh U Pa3BUTh MAaTEMATUUCCKUE U TBOPUYECCKHE CIIOCOOHOCTH Ha OCHOBE SaﬂaHHﬁ, HOCAIIINX
HeCTaHI[apTHblf/'I, 3aHUMaTEIIbLHBIN XapakTep.

B kypce maTemMaTHKH BBIIESAETCS HECKOJIBKO COACPKATEIHHBIX JTMHUH.
1. Yncsa v onepanuu HAJl HUMH.

JHpo6ubie uncna. J[pobu. CpaBHenue npodeit. Haxoxxaenue yactu uncna. HaxoxneHue uncia
mo ero dactd. Kakyro d9acTb OJHO 4YHCIO cocTaBisieT oT apyroro. CrnoxkeHue napoOeit ¢
OJIMHAKOBBIMH 3HaMEHATEIIIMH. BelunTanue Apo0ei ¢ 0 JMHAKOBBIMU 3HAMEHATEIISIMHU.

Ywucaa or 1 go 1000000. YUrenue u 3ammchk uncena. Kmace eauaun m xmacc teicsad. I, 11, IIT
paspsbl B KJlacce eMHMUII U B Kiacce Thicsiu. [IpencraBienue ymcna B BUI€ CyMMBI €r0 pa3psiiHbIX
cnaraeMbix. CpaBHEHHE YUCE.

Uucna ot 1 1o 1000000000. YcTHas 1 nMCbMEHHAs HyMEpPALMsl MHOTO3HAUYHBIX YHCE.

Uucnosoil ayd. /[BUkeHHE MO YMCIOBOMY Jydy. PacmosioxkeHue Ha YMCIOBOM JIyde TOYEK C
3a/IaHHBIMHA KOOpAMHATaMHM, ONIPEAENIEHNE KOOPANHAT 3aJaHHBIX TOYEK.

Tounble u mNpUONWKEHHbIE 3HA4YeHHUS BenWMYuH. OKpyIJIeHHe 4YHCeN, HCHOIb30BaHUE
OKPYIJIEHUS B IPAKTUUECKOU J€ATEIbHOCTH.

Crnoxenue u BerunTanue yucen. Onepanuu Cl0KEHUsI U BBIYUTAHUS HAJl YUCIAMU B Mpeaenax
ot 1 1o 1 000 000. ITpuémsl paniMOHaNbHBIX BEIYUCICHHUMH.



YMHOKEHHE U AcJeHUE Yncen. YMHOKeHue u nenenne urcel Ha 10, 100, 1000. YMmHoxeHnune u
JICJICHUE YKCEeT, OKAHYMBAIOIINXCS HYJISIMU. Y CTHOE YMHOXEHHE U JIEJICHUE YUCEN HA OJTHO3HAYHOE
YHUCJIO B CIIy4yasiX, CBOAUMBIX K JiecTBUsAM B nipeAenax 100. [TucbmMenHOe yMHOXKEHUE U JICJICHHE Ha
OJIHO3HAYHOE YHCJIO. Y MHOXKEHUE U JICJICHUE Ha IBY3HAUYHOE U TPEX3HAUHOE YHCIIO.

2. BeJMUMHBI M X H3MEpPEHHeE.

Onenka miomanu. [IpubmmkéHHoe BeuMcneHne mromaned. Ilmomaan cocraBHBIX (uUryp.
HoBbie emuuunbel moiomaau: M2, KM?, TrekTtap, ap (cotka). Ilnomans mpsMOYroJibHOTO
TpEyrojabHUKA.

Paborta, mpow3BOAUTENBHOCTh TPY/AA, BpeMsi padboThl. DYHKIIMOHAILHBIC 3aBUCUMOCTU MEKIY
rpynnaMyd  BEJIWYUH: CKOPOCTh, BpEMS, pACCTOSHUE, 1I€HA, KOJUYECTBO, CTOMMOCTD;
MIPOU3BOIUTEIBHOCTD TPY/Ia, BpeMs paboThl, pabota. @opMyIibl, BRIpaXKarOIIUe 3TH 3aBUCUMOCTH. .
3. TexkcToBbIE 3a1a4M.

B 4-m ximacce mpennararoTcsi A7l pEIICHHS 3aJadyd Ha OJHOBPEMEHHOE JBMKEHHUE T10
YUCJIOBOMY Jy4dy. BcTpeuHoe JIBMKEHHME W JBIDKEHHE B TMPOTHUBOTIOJIOKHOM HaIpaBICHUU.
JIB>keHue BIOTOHKY. JIBUKEHUE C OTCTaBaHUEM. 3ajaui C aJbTePHATUBHBIM YCIOBHEM.

4. J1eMeHTbI reOMeTPHH.

N3menenne nosioxeHus: 00beMHbIX (GUryp B npocrpanctse. OObEMHBIE QUTYpBI, COCTABIICHHBIE
13 KyOOB M MapajuieNenuIeoB.

[IpsiMmoyronpHas cucremMa KOOPAWHAT Ha TWIOCKOCTH. COOTBETCTBHE MEXKAy TOYKAMHU Ha
TJIOCKOCTH M YIOPSZIOUYEHHBIMU TTapaMH YHCeT.

5. DuieMeHTBI aJIredpshl.

Brruncnenue 3HaueHN YUCIOBBIX BRIPAKECHHUM, COACPIKAITUX JI0 MECTH IEUCTBHM (CO CKOOKaMu
n 0e3 HMX), HA OCHOBE 3HAHUS MPABWIA O TIOPSAIKE BBHITIOJHECHHS ICHCTBUNA W 3HAHHS CBOWCTB
apudmernueckux neiicTeuil. Mcnonb3zoBanue ypaBHEHUN IPU PEILIEHUN TEKCTOBBIX 3a/1a4.

6. DJ1eMeHTbI CTOXaCTUKH.

Coop wu o0OpaGoTka cTaTUCTHYECKOM HWHPOpMamUU O  SBICHHUSIX  OKPYXKaIOIIEH
neicTBUTENLHOCTH. OMNpochl OOIIECTBEHHOTO MHEHHS Kak cOoOp W 00pabOTKa CTaTUCTHYECKOU
nHpopMaIuu.

[TonsiTHE O BEPOATHOCTH CITYYaHOTO COOBITHSI.

Croxactuueckue urpbl. CrpaBeyiBbIe U HECTIPABEATUBbIC UTPHI.

[TonsiTue cpenHero apupMeTHYECKOr0 HECKOJBKUX YHCEN. 3aJaud Ha HAaXOXXJICHHE CPEIHETro
apudmeTnyeckoro.

Kpyrossie nuarpammsl. Utenune undopmannu, coaepkaiieicss B KpyroBoi AuarpaMme.

7. HectanaapTHbIe M 3aHUMATEJIbHbIE 3a1a4H.

[Tpunuun Hdupuxie. MaremaTuuecKue Urphl.

YueOHuk «Mosi marematuka», 4-il Kjacc HamMCaH B COOTBETCTBUHM C aBTOPCKOM HpPOTrpamMMOi,
KOTOpasi YYUTHIBACT TEHACHUUU MOJEPHU3ALMUU POCCHICKOIO MaTeMaTH4YecKoro oOpa3oBaHUsS U
BO3pACTHbIE OCOOCHHOCTH MIIAJAIINX IIKOJBHUKOB, a TaKKe COOTBETCTBYET (eaepaibHOMY
KOMITIOHEHTY FOCYJapCTBEHHOTO CTaHaapTa odiero oopa3zoBanus u 6a3ucHoMy yuyeOHOMY I1aHy. B
yuyeOHHKE pealM30BaHbl MEXIIPEIMETHBIE CBS3U - W HA ypPOBHE KOMIIETEHIIMM, U Ha YpPOBHE
COJIep’KaHus, U Ha YPOBHE TEXHOJOTHH.

[Iporpamma npennomnaraet ucnonb3oBanue KT, HarsaaHbIX, CIIOBECHBIX METOI0B 00Yy4eHUs,
paboty c¢ kuuroi. OcHoBHas ¢dopma opraHuzanuu y4eOHON paboThl - ypok. Dopmbl ydueOHOI
JEeSITeNIbHOCTH YYaluXcs - GpOoHTaNbHAS, TPYIIOBas U UHIWBUTyabHAasl.

[Ipu oueHke AOCTHKEHUM ydalllMXcsl YYUTENb PYKOBOJACTBYETCS METOIUYECKUM MUCBMOM
MunucrepeTBa oduiero u npogeccuoHaabHoro oopasosanus PO ot 19.11.1998 r. Nel561/14-15
«KoHTponb W oOIleHKa pe3yldbTaTOB OOYy4eHHs B HadaJdbHOW MIKoJe» B OCHOBe olleHWBaHUS
MMMCBMEHHBIX pPAa0OT JIekaT CIEAyIIIUe TIO0Ka3aTeNu: MPaBUIBHOCTh BBITIONHEHUS U 00BEM
BBITIOJTHEHHOTO 3aJjaHusl. B OCHOBY OlLIEHMBaHUsI YCTHOTO OTBETA YUAIIUXCS MOJIOKEHBI CIAEAYIOLINE
MOKa3aTesu: MPaBUIbHOCTh, 000CHOBAHHOCTb, CAMOCTOSITEILHOCTD, TIOJHOTA.



KasnengapHo - TeMaTH4ecKHii IVIAaH YPOKOB MATEMATHKH.
Knacc: 4 «B»
VYuurens: [1aBnosa M.JI.
KomnuectBo 1acoB: Becero - 170 yacoB; B HEJIENIO - 5 4acoOB
I1naHOBBIX KOHTPOJIBHBIX YPOKOB: 10
AJIMUHUCTPATHBHBIX KOHTPOJBHBIX YPOKOB: 2
[InanupoBaHUE COCTABJIEHO HAa OCHOBE TUIIOBOM IpPOrpaMMbl [Uisl 0011€00pa30BaTEeNbHbIX IIKOJ
(OC «Ikona 2100» nox pen. A.M. denpamireiina) B COOTBETCTBUM CO CTaHAAPTOM HayaJlbHOTO
o0rrero oopazoBaHus. /00pa3oBarebHas 001acTb mamemamural

Ne HaumenoBanue pasgena u TeMbl KomunuectBo | [ara [Tpumeuan

pasnena 4acoB

U TEMBI Paz- | Te-

Ien | Ma

Pazgen Nel. Yncaa ot 1101000 . ITpumectp

1 T.IloBTOpeHue. 15 609

1.1 Typuup 1. (Tecr) 1

1.2 Uucna ot 1 1o 1000.3anuch ¥ 4TEHUE YHCEI. 1

1.3 Uucna ot 1 mo 1000. Pa3psinHbie ciaraemele. 1

1.4-1.7 | ApudmeTrnueckue NeiCTBUS HaJ YUCIaMU 4

1.8-1.10 | Pemenue 3amau 3

1.11 Apudmernueckue AeMCTBHS HAJl YUCIAMU 1

1.12 Bxoonasa konmponvnas paooma Nel 1

1.13- Peseps 3

1.15

2 T. Ipoou 20

2.1 Hpobu. HaxoxaeHue yactu yncia 1

2.2 Haxoxnenue gactu 4ucia 1

2.3 Haxoxexue 4uciia mo ero 4yacTtu 1

2.4 Haxoxnenne 4actu uywmcna. HaxoxneHue 1
YHUCJIa 10 €ro YacTH

2.5-2.7 | CpaBHeHue npobeit 3

2.8 Pemtenue 3amay 1

2.9 Croxenue npooeit C OIMHAKOBBIMU 1
3HAMEHATEISIMU

2.10 Beruutanue  apoOGeit ¢ OJIMHAKOBBIMH 1
3HaAMEHATEISIMU

2.11 Pemtenue 3amay 1

2.12 JleneHre MEHBIIEr0 YKcia Ha OOJIbIee 1
Kakyro 4YacTe OJHO YHCIO COCTaBISIET OT 1

2.13 JPyroro

2.14 Pemtenue 3amay 1

2.15 Konmponsnaa paboma Ne2 no meme: 1
«/Ipoouy

2.16 PaGora Hag ommOkamu. [ToBTopenue 1

2.17- Peseps 4

2.20

Pa3znesa Ne2 . MHoro3na4ynbie 4ucJa.
3 T. Hymepanusi MHOTO3HAYHBIX YK CeT 15
3.1 Typuup 2 (Tecr) 1
3.2 MHoro3HauHble yncia. Pa3psasl U Kiiacchl 1




3.3 UreHue U 3aI1Ch MHOTO3HAYHEIX YHCEIT 1
3.4 CpaBHeHUE Uncen 1
3.5 Pa3psiabie cnaraembie 1
3.6 VYmuoxenue umcia 1000. YMHOXEHHE U 1
nenenue Ha 1000, 10000, 100000
3.7-3.8 | Urenwue u 3amuch MHOTO3HAYHBIX YHCET 2
3.9 Mwuumon. Kiace Muimnonos. Muummapn 1
3.10 UreHue U 3aI1Ch MHOTO3HAYHEIX YHCEIT 1
3.11 Konmponsnaa paooma Ne3 no meme: 1
«Hymepanuss MHOTO3HAYHBIX YHCE»
3.12 Pabora Hag ommbOkamu. [loBTopenue 1
3.13- Peseps 3
3.15
4 T. BeJU4YuHBI 17
4.1 Typuup 3 (Tecr) 1
4.2 Emmuune! 1mHel 1
4.3 Eununner macesl. ['pamm, ToHHA 1
4.4 EmvHn1b1 N13MEepeHust BEIMYNH 1
45-4.6 | EnuHunes! momanu UKT 2
4.7 [Imomane NpssMOYroabHOTO TPEYrOJbHUKA 1
4.8 [IpuOmmk€HHOE  BBIYMCIIEHUE  IJIOLIAJEH. 1
ITameTka
4.9 Konumponvnasa pavooma Ne4 3almpumecmp 1
4.10 Pa6ora Hag ommOkamu. [ToBTopenue 1 2tpuM. 554
4,11 Ennanier 00séMa 1
4,12 Pemtenue 3amay 1
4.13 Tounble W NPUOTIKEHHBIC BBIYUCICHUS 1
Ioniaaei
4,14 Pemrenue 3amay 1
4.15- Pezepr 3
417
5 T. Cio:keHHe ¥ BBIYHTAHHE YHCE 14
5.1 CrnokeHdMe ¥ BBIYMTAHHE MHOTO3HAYHBIX 1
yucen. [Ipukuaka cymmsI
5.2 CrnokeHdMe ¥ BBIYMTAHHE MHOTO3HAYHBIX 1
yucen. [Ipukuaka pa3HocTH
5.3 [IpukuaKa CyMMbI U pa3HOCTH 1
54-57 | CimoxxeHue H BbIYMTAHHE MHOTO3HAYHBIX 4
YHCel.
5.8 [IpousBouTeIbHOCT. B3aUMOCBS3b paboTHI, 1
BPEMEHH U IPOU3BOIUTEILHOCTH
5.9-5.10 | Pemrenue 3anau 2
5.11 Konmponsnas paboma NeS5 1
5.12- Peseps 3
5.14
6 T. YMHO:KeHHEe U JeJIeHHe YHCceT 75
6.1 YMHOX€EHNE qucell. I'pynnuposka 1
MHOKHUTENEH
6.2 Apudmernueckue ASHCTBHS HAl YHUCIAMU 1
6.3 VYMHOXEHHE MHOI'O3HAYHBIX 4YHCEd Ha 1

OJHO3HAYHBIC




6.4-6.5 | YMHOXeHHE uncen 2

6.6-6.7 | Pemenue 3amau 2

6.8 Koumponvnaa paboma Ne©  no meme: 1
«Ymnoowcenue uuceny

6.9 Pabora Haj omubOkamu. [loBropenue 1

6.10 Typuup 4 ( Tecr) 1

6.11 Jlenenue KpyribIx 4ucesn 1

6.12 ApudmeTrnueckue IeHCTBHS HAJ YHCIAMH 1

6.13 Jlenenue unca Ha MPOU3BEACHUE 1

6.14 Jlenenue KpyriibIX MHOTO3HAYHBIX YMCEN HA 1
KpYTJIbIe YHCIia

6.15 Apudmernueckue AeMCTBUS HAJl YUCIaAMU 1

6.16 Jenenwne ¢ octatkoM Ha 10,100, 1000 1

6.17 Jlenenuie KpyribIX 4ACe C OCTATKOM 1

6.18 YpaBHeHUs 1

6.19 Apudmernueckue AeMCTBUS HAJl YUCIaAMU 1

6.20 YpaBHeHUs 1

6.21 Apudmernueckue AeMCTBHS HAJl YUCIaAMU 1

6.22- Jlenenue MHOTO3HAaYHBIX  YHCEIl Ha 2

6.23 OJIHO3HAYHBIE

6.24 Konmponvnas paboma Ne7 3a 2mpumecmp 1

6.25 Pabora Han ommbOkamu. [ToBTopeHue 1

6.26 Apudmernueckue AeMCTBUS HAl YUCTIAMU 1

6.27 I[IuceMeHHOE OeleHre MHOTO3HAYHBIX YKCEIT 1
Ha OJTHO3HAYHBIC

6.28 Jlenenue MHOTO3HAYHBIX  YHCEIl Ha 1
OJTHO3HAYHBIC

6.29 ApubmMeTnueckne TeUCTBUS HAJl YUCIAMH 1

6.30 Jlenenue MHOTO3HAYHBIX  YHCEIl Ha 1
0JTHO3HAYHBIC

6.31 [IuceMeHHOE neIeHre MHOTO3HAYHBIX YHCEI 1
Ha KPYIJIbIe

6.32 ApubmMeTnueckue TeUCTBUS HAJl YHCIIaAMH 1

6.33 Konmponsvnasa paooma Ne8 no meme: 1
«/lenenue uucen»

6.34 Pabota Hag ommbOkamu. [ToBTopenue 1

6.35- Jlenenue MHOTO3HAYHBIX YHCEN Ha KPYyTJble 2 3tpuM. 554

6.36

6.37 Pemtenue 3amay 1

6.38 YMHOXEHHE Ha JBY3HAYHOE YUCIIO 1

6.39- YMHOXXEHHE MHOIO3HAYHBbIX YMCEI Ha 2

6.40 JIBY3HaYHOE YHCJIO

6.41 Pemenue 3amau 1

6.42- YMHOXXEHHEe MHOTO3HAYHBIX YHCENl  Ha 3

6.44 TPEX3HAYHOE YHUCIIO

6.45- Pemenue 3amau 5

6.49

6.50 Koumponvnaa paboma NeQ  no meme: 1

«Ymuoocenue u oOenenue MHO203HAYHBLIX
uucein)




6.51 Pabora Haj ommbkamu. [loBropenue 1

6.52 Typnaup 5 (Tecr) 1

6.53 [MuceMeHHOE AeNeHNe MHOTO3HAYHBIX YHCEN 1
Ha JIBY3HAYHbBIC YHCIIA

6.54- Apupmerrueckue 1eHCTBHUS HaJ YUCIAMH )

6.58

6.59 Cpennee apudmernueckoe 1

6.60 [TuceMeHHOE AeNeHNe MHOTO3HAYHBIX YHCEI 1
Ha TPEXHAYHBIC YUCIIA

6.61 JleneHue  MHOTO3HAYHBIX  YHCEI Ha 1
TpEXHAYHBIC YHUCIIA

6.62- Apudmernueckue AecTBUS HAJl YUCIAMU 3

6.64

6.65 Kpyrosas quarpamma 1

6.66 ApupmeTnuecke NeiCTBHS HaJ YHCIaMH 1

6.67 UncnoBoil Jyd, KOOpAMHATHI TOYKH Ha 1
YHCIIOBOM JIy4e KT

6.68 Anpec B Tabmute. [Tapa uncen 1

6.69 KoopuHaTel TOYEK Ha TIOCKOCTH 1

6.70- Apudmernueckue AeMCTBUS HAl YUCTAMU 2

6.71

6.72 Konmponsnaa paooma NelO0 no meme: 1
«Apugpmemuueckue Oelicmeus Hao
yucramuy

6.73 Pabota nag ommoOkamu. [ToBTopenue 1

6.74- Pesepr 2

6.75

7 IloBTOpEHUE M 00001IeHHE 14

7.1 ApubmMeTnueckue TeUCTBUS HAJl YHCIIaAMH 1

7.2 Jpo6u. CpaBHeHHE poOei. 1

7.3 Benmuunnbt

7.4 Konmponsnasa paovoma Nell no mexcmy 1
aomunucmpayuu (20006a)

7.5 Pemtenue 3amay

7.6 CnoxeHue W BBIYUTAHHE MHOTO3HAYHBIX 1
qHCce

1.7 VMHOXEHHE U JejJeHHe MHOTO3HAYHBIX 1
qHCcen

7.8 Pemenne ypaBHeHui 1

7.9 Hmozosasn konmponvnasa paooma Nel2( no 1
npozpamme)

7.10 ApubdmMeTnueckue TeUCTBUS HAJl YHCIIaAMH 1

7.11-7.1 | Pesepn 4




Coaepikanue TeM y4eOHOI0 Kypca.
4-11 knacc — 170 u (5 uacoe ¢ neoenio)

Iloemopenue u 06006uwenue mamepuana, uzyueHnoz2o 6 3-m kuacce (15u4.)

Jlpoou (20u.)
Hpo6uslie uncna. [[podu. CpaBHenwue npobeii. Haxoxnenne yactu yncina. HaxoxxaeHue yucia mo

ero yactu. Kakyro 4yacTb 0JTHO 4MCIO COCTABISAET OT Apyroro. CioxkeHue ApoOel ¢ 0JANHAKOBBIMU
3HaMeHareIsIMu. Berunranue nqpodeii ¢ 0IMHAKOBBIMH 3HAMEHATEISIMHU.

Hymepauua mnozoznaunwix yucen(15u4.)

UYucna ot 1 go 1000000. Urenue u 3anuck yncen. Kinace eaunun u knacc toicsd. I, 11, 11 pa3psast
B KJIacC€ €IMHMII W B Kiacce Thicsid. [IpencraBieHne 4mciaa B BUAE CYMMBI €T0 Pa3psIHBIX
cnaraembix. CpaBHenue uucen. Yucna ot 1 go 1000000000. YcerHas ¥ nucbMEHHas Hymeparus
MHOTO3HAYHBIX YHCE.

Benuuunwvt (174.)

Onenka muomanu. [lpubmwkénHoe BbluMciaeHue miomaneil. Ilnomanu coctaBHBIX GuUryp.
HoBble emuuunel moiomaau: M2, KM?, TekTtap, ap (coTtka). I[lnomams mpsMOYroJibHOTO
TpeyrojbHuKa. EAMHUIBI IIHHBI, Macchl, 00bEMa.

Cnoosicenue u evtuumanue uucen (14u.)

CnoxxeHue ¥ BBIYMTAaHHUE MHOTO3HAYHBIX yucen. Omepanuu CIOKEHUS W BBIYUTAHUSA HAJ
yucnamu B ipegenax ot 1 g0 1 000 000. [Tpuémsbl paiiOHAIBHBIX BBIYKCICHUIA.

PaboTa, mpon3BoIUTENHHOCTH TPYIa, BpeMsl paboThl. DYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXTY
rpYIIaMHU BEJIMYUH: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJINYECTBO, CTOUMOCTb;
MIPOU3BOIUTEIHHOCTD TPY/Ia, BpeMs paboThl, pabota. @opMyIbl, BRIpaKaIONIUE 3TH 3aBUCUMOCTH..

Ymnoowcenue u oenenue uucen (754.)

Uucnosoii nyd. JIBxkeHUEe Mo 4MCIOBOMY Jiyuy. PacmosiokeHre Ha 4MCIOBOM JIyd€ TOUYEK C
3a/IaHHBIMHA KOOPAWHATAMH, OTIpEeIeNIEHHe KOOPANHAT 3aJaHHBIX TOUYEK.

VMHOKEeHHE U JeIcHUE rcell. YMHOoKeHue u jeienne yrucen Ha 10, 100, 1000. YMHOXeHNE B
JICJIICHUE YMCeTl, OKAaHYMBAIOIINXCS HYJISIMU. Y CTHOE YMHOXKEHUE U JISTICHUE YUCEIT Ha OJHO3HAYHOE
YHUCJIO B CllydasX, CBOAUMBIX K AeHcTBUAM B ripeaenax 100. [TucbMeHHOe YMHOXKEHHE U ICJICHUE Ha
OJIHO3HAYHOE YKCJIO. Y MHOKCHHE U JICTICHUE Ha IBY3HAUYHOE U TPEX3HAYHOE YHCIIO.

3ajaun Ha OJJHOBPEMEHHOE JIBHIKEHHUE TI0 YUCTIOBOMY JTy4uy. BeTpeuHoe aBuxkeHne 1
JBWKEHHE B MPOTUBOIIONOKHOM HarpaBiieHud. JIBibkeHUe BJOTOHKY. /[BH)KEHHE C OTCTaBaHHEM.
3ajauu ¢ aIbTEPHATHBHBIM YCIIOBUEM.

Hmozosoe noesmopenue (14 u).



Tpeﬁonam/m K YPOBHIO IMOATOTOBKU yYalllUXCsl.

1-ii ypoBeHb (He0OX0AUMBbIii)

VYyamuecs 10IKHbBI YMeTh:

-MCI0JIb30BaTh MIPH PEHICHUU PA3TMYHBIX 33[a4 Ha3BaHUE U MOCIIEI0OBATEILHOCTh YHCET B
HaTypaJibHOM psiy B nnpeaenax 1000000 (¢ kakoro yucia HaYMHAETCS ITOT pAJl, Kak oOpa3yercs
Ka)KJI0€ CJEYIOILEe YUCIIO B 3TOM PSLY);

-00BSACHATH, KaK 00pa3yeTcs Kaxaas Clieyonas CYETHas eIMHHIIA;

-MCI0JIB30BaTh MIPH PEIICHUU PA3TMYHBIX 3aJ[a4 Ha3BaHUA U MOCJIEI0BATEILHOCT Pa3PsIOB B
3aMKCH YUCIIa;

-MCIO0JIB30BAaTh MIPH PEIICHUU PA3IMYHBIX 3a7a4 Ha3BaHUSA U MOCJIEI0BATEILHOCTh MEPBBIX TPEX
KJIaCCOB;

-pacckasblBaTh, CKOJIBKO Pa3psiioB COJEPKUTCS B KaXI0M KJIacce;

-00BSACHSITH COOTHOIIIEHUE MEXKIY pa3psaamMu;

-MCIIOJIB30BaTh TIPH PEIICHUH PA3THYHBIX 3a7a4 1 000CHOBAHUM CBOWX JIEWCTBUI 3HAHUE O
KOJIMYECTBE Pa3psiioB, COAECPKAIINXCS B KaXKJIOM KIIacce;

-MCIIOJIB30BATh TIPH PEIICHUHN PA3IUYHBIX 337]a4 1 000CHOBAHWM CBOUX JICUCTBUI 3HAHHUE O TOM,
CKOJIBKO €JMHUI] Ka)KJI0TO KJIacca COJACPIKUTCS B 3aIIUCH YUCIIA;

-MCII0JIB30BaTh TIPH PEIICHUH PA3TUYHBIX 3a7a4 1 000CHOBAHUN CBOWX JIEUCTBHUI 3HAaHHUE O
MTO3UIIMOHHOCTH JIECATUIHON CUCTEMBI CUMCIICHHUS;

-MCII0JIB30BATh TIPH PEIICHUH PA3THMYHBIX 3374 3HAHUE O €IMHUIIAX U3MEPEHUS BeINYWH (JJTNHA,
Macca, BpeMsl, IJI0MIa b ), COOTHOIICHUH MEXTy HUMH;

-MCII0JIb30BaTh MIPH PEIICHUH PA3TMYHBIX 3a7a49 3HAHUE O (PYHKIIMOHATILHON CBS3U MEXKIY
BeMYMHaMH (11€Ha, KOJIMYECTBO, CTOMMOCTb; CKOPOCTb, BPEMSI, PACCTOSIHHE; MPOU3BOUTEILHOCTh
Tpyza, BpeMs padboThl, paboTa);

-BBITIOJIHATH YCTHBIC BeIuncaeHus (B mpenenax 1000000) B cirydasix, CBOJUMBIX K BRIYUCICHUSM B
npenenax 100, ¥ TUCbMEHHbIE BBIUMCIICHUS B OCTAJIbHBIX CIy4asiX, BBHITIOJIHATH IPOBEPKY
MIPaBUJIBHOCTH BBIYMCIICHUN;

-BBINIOJHATh YMHOKeHUE U aeneHue ¢ 1000;

-peuiaTh NpocThie U COCTaBHBIE 3aJa4H, PACKPBIBAIOIINE CMBICT apu(MeTHYECKUX ACHCTBHIM,
OTHOIICHUS MEXIY YUCIAMU U 3aBUCUMOCThH MEX/y TPYIIIaMH BETWYHH (1IeHa, KOJIMYECTBO,
CTOMMOCTbB; CKOPOCTb, BPEMSI, pACCTOSIHUE; IPOU3BO IUTEIBHOCTh TPYy/a, BpeMs paboThl, paboTa);
pelaTh 3a/1a4u, CBI3aHHbIE C IBUYKEHUEM JIBYX OObEKTOB: HABCTPEUY U B MPOTHUBOIIOJIOKHBIX
HaIpPaBJICHUSAX;

-peuiath 3a1a4u B 2—3 NeicTBUS HA Bce apuPMeTUYECKUE IeHCTBUS apu(PMETHUECKUM CIIOCOOOM (C
OTIOPOM Ha CXeMbl, TaOJIUIIbI, KPATKUE 3aMUCH U IPyTHUe MOJIETH);

-0CO3HAHHO CO3/aBaTh aJITOPUTMbI BBIYUCIICHUS 3HAYCHUIM YUCIOBBIX BBIPAKEHUM, COJIEPKAIINX 10
3—4 neiicTBuii (co ckoOKkaMu U 6€3 HUX), HA OCHOBE 3HAHUS MMPaBUJIa O TOPSAAKE BHIOJIHEHUS
NEMCTBUM 1 3HAHUS CBONCTB apu(PMETUUECKHX JACHCTBUI U CIeI0BATh 3TUM aJIrOpUTMaM, BKIIOYAs
aHaJIu3 U MPOBEPKY CBOUX JICHCTBUI;

-IPOYUTATH 3aMMCAHHOE C TIOMOIIBbIO OyKB MpOCTeiiiiee BeIpakeHune (CyMMy, pa3HOCTb,
MIPOU3BEICHUE, YACTHOE), KOTJJa OJIMH U3 KOMIIOHEHTOB JEHCTBUS OCTAaETCS MOCTOSIHHBIM, U KOT/1a
00a KOMIIOHEHTA SABJISIOTCS TIEPEMEHHBIMU;

-0CO3HAHHO M0JI30BATHCA AJITOPUTMOM HAXOXKICHHS 3HAUECHUS BBIPAXKEHUI ¢ 0JIHOM nepeMeHHON
MIpH 33IaHHOM 3HAYEHUU TIEPEMEHHBIX;

-MCIOJIH30BaTh 3HAHHNE 3aBUCIMOCTH MEXKTy KOMIIOHEHTAMHU U pe3yJbTaTaMu JCHCTBUM CIOXKEHUS,
BBIYMTAHUS, YMHOKEHHUS, JCTICHUS TIPU PEIlICHNU ypaBHEHUH Buaa: a=Xx=b;x —a=Db;a-x=b;a:
Xx=b;x:a=b;

-yMETh CPaBHHUBATh 3HAUEHUS BBIPAKECHHIA, COJIEPIKAIINX OJTHO IEHCTBUE; MOHUMATh U OOBSICHSATS,
KaK U3MEHSETCS Pe3yNIbTaT CIOXKEHHUSI, BHIYUTAHUS, YMHOKCHHUS U JICTICHUS B 3aBUCUMOCTH OT
M3MEHEHHUs OJHOU U3 KOMIIOHEHT;

-BBIUUCIISTh 00BEM Maparienenunena (Kyoa);



-BBIYHCIIATH IJIOIMAb U IEPUMETP (PUTYpP, COCTABICHHBIX U3 MPSMOYTOJIbHUKOB;

-BBIJICIISITH U3 MHOXKECTBA TPEYTOJbHUKOB MPSIMOYTOJIBHBIN M TYHNOYT OJIbHBINA, paBHOOCAPEHHBIH 1
PaBHOCTOPOHHUN TPEYTOJIbHUKU;

-CTPOUTH OKPYKHOCTD 110 3a/laHHOMY paJnycy;

-BBIJICIISITH U3 MHOYKECTBA TEOMETPHUUECKUX (DUTYP TUIOCKHE U 00BbEMHBIC (DPUTYPHI;

-pacno3HaBaTh T€OMETPUUYECKUE PUTYPBI: TOUKA, JIMHUSA (TIpsiMasi, KpUBasi), OTPE30K, JIyd, JOMaHa,
MHOTOYT'OJILHUK M €r0 3JIEMEHTHI (BEpPIIMHBI, CTOPOHBI, YIJIbI), B TOM YHCIIE TPEYTOJIbHUK,
MPSIMOYTOJIBHHK (KBaJpaT), yroj, KPyr, OKPY>KHOCTb (IIEHTp, paauyc), napaenenurnes (Ky0) u ero
3JIEMEHTHI (BEPIIMHBI, pedpa, FpaHu), TMpaMuy, lap, KOHYC, HUIHH]ID;

-HaXxO0JUTb CpeJHee apu(PMETUUECKOE ABYX YHUCEIL.

2-ii ypoBeHb (YpPOBEeHb POrpaMMbl)

VYyamuecs 10KHBI yMeTh:

-MCMOJIb30BaTh NP PELICHUH Pa3INYHbIX 33]1a4 1 0O0OCHOBAHUU CBOUX JIEHCTBUIN 3HAHUE O
Ha3BaHUHU U TIOCJIeI0OBAaTEeNbHOCTH uncen B mpeaenax 1000000000.

-Yyamuecs J0JDKHBI UMETh MPEACTABIEHUE O TOM, KaK YUTaTh, 3alIUCHIBATh U CPAaBHUBATh YMCIIA B
npeaenax 1000000000;

VYyamuecs 10JKHbI YMETh:

-BBINOJHATH MPUKUIKY PE3YIbTATOB apu(PMETHIECKUX AEUCTBUN MPH PEIIEHUN TPAKTHYECKUX U
MpeIMETHBIX 3a7ay;

-0CO3HAHHO CO3/aBaTh aJITOPUTMbI BBIYUCIICHUS 3HAYEHUI YUCIIOBBIX BBIPAXKEHUM, COJIEPKAINX 10
6 neiictBuil (co ckoOkaMu U 6€3 HUX), Ha OCHOBE 3HAHUS MTPaBUJIa O MOPSJIKE BHITTOTHEHUS
NeMCTBUM U 3HAHUS CBOMCTB apu(PMETHUECKHUX ACUCTBUM U CIIeI0BaTh 3TUM JITOPUTMaM, BKIIIOUast
aHaAJIN3 U IPOBEPKY CBOUX JEUCTBUM;

-HaXOJIUTh YacTh OT YHUCJIA, YUCJIO IO €r0 YacTH, y3HaBaTh, KAKYIO YacTh OJJHO YHCIIO COCTaBIISET OT
Apyroro;

-MMETh MPECTaBJIECHUE O PEIICHUH 3a/1a4 Ha YacTH;

-[IOHUMATb U OOBSCHATH PELICHHE 3a/1a4, CBA3aHHBIX C ABMKEHHEM JBYX OOBEKTOB: BIOTOHKY U C
OTCTaBaHUEM;

-4UTaTh U CTPOUTH BCIIOMOTATEIbHbIE MOJIENIN K COCTABHBIM 3a/1a4aM;

-pacrno3HaBaTh JIOCKUE T€OMETpUUECKHE (PUTYpBI TPH U3MEHEHUH UX MOJIO’KEHHS Ha MIIOCKOCTH;
-pacno3HaBaTh 00BEMHBIE TeNa — Mapajuienenunes (Ky0), nupaMuaa, KOHYC, HIMIUHIP — IPU
M3MEHEHHUH UX MOJIOKEHHUS B IPOCTPAHCTBE;

-HaxoUTb 00BEM (PUryp, COCTaBIIEHHBIX U3 KyOOB U MapasuleNeNuIe/10B;

-HMCII0JIb30BaTh 3a/laHHbIE YPaBHEHUS IIPU PELLICHUU TEKCTOBBIX 3a]1a4;

-pelaTh ypaBHEHUs, B KOTOPbIX 3aBUCUMOCTb MEX/ly KOMIIOHEHTAMHU U Pe3y/IbTaTOM JeHCTBUSA
HEO0O0XO0MMO MPUMEHHUTh HECKOJIBKO pa3: a-Xxtb=c;(x+tb):c=d;axx£tb=cwu np.;

-4UTaTh UHPOPMALIUIO, 3AIIMCAHHYIO C IOMOLIBI0 KPYTOBBIX JHATrPAMM;

-peath npocreimue 3a1a4n Ha npuHuun Jupuxie;

-HaXxOJUTh BEPOSATHOCTH MPOCTEHIINX CIy4alHBIX COOBITHIA;

-HaXOJUThb CpeJHee apu(PMETHUECKOE HECKOIbKUX YUCE].
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