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COJAEPKAHUE YYEBHOI'O KYPCA

5 KUIACC

HarypanbsHbie yncia v HyJib. HaTypanbHbIi psi unMcell U ero CBOMCTBa

HarypanbHoe uncio, MHOKECTBO HaTypalbHBIX YHCEN U €r0 CBOWCTBA, N300pakeHNUE HATYPAIBbHBIX
YyyCes TOYKaMU Ha YUCJIOBOU MTPSIMOM.

Hcrnonb3oBaHue CBOMCTB HATYPAIBHBIX YMCEN IIPU PEILICHUH 3a/1a4.

3anuch U YTEHHUE HATYPAJIbHBIX YHCET

Paznuune mexny uudpoil u uucinom. Ilo3unMOHHAs 3amMCh HATYPAIBHOTO YHCIA, TTOMECTHOE
3HaueHue UGPbI, pa3psaabl U KJIACChl, COOTHOIICHHE MEXIY JBYMS COCETHUMH Pa3psIHBIMHU €IUHULIAMU,
YTEHUE U 3allUCh HATYPAJIbHBIX YHCEIL.

OKpyrJieHHE HAaTypaJbHbIX YHCET

Heobxonumocts okpyriienus. [IpaBuio okpyrieHus HaTypajdbHbIX YACEN.

CpaBHeHue HaTypaIbHBIX YKCeN, CpaBHEHUE ¢ yucioM 0

IlonsiTHE O CpaBHEHMM 4YHUCEN, CPABHEHUE HATYPAIbHBIX YUCEI JPYr C JAPYTOM U C HYJEM,
MaTeMaTH4YeCcKas 3alKich CPAaBHEHH, CIIOCOOBI CPABHEHHUSI YUCEIL.

JleficTBHs ¢ HaTypaJIbHBIMU YUCIAMU

CrnoxeHue M BBIUUTAaHUE, KOMIIOHEHTBI CIOXKEHHUS M BBIUMTAHUS, CBS3b MEXKAY HUMH, HAX0XKICHUE
CYMMBI U Pa3HOCTH, U3BMEHEHHE CYMMBI M Pa3HOCTH IPHU U3MEHEHUN KOMIIOHEHTOB CJIOKCHHS U BBIYUTAHUSA.

YMHOXKEHHE U JeJIeHuEe, KOMIIOHEHTbl YMHOXECHUSI U JCJICHUS, CBSI3b MEKIY HUMH, YMHOXKECHHE U
CIIO)KEHHE B CTOJIOMK, AEJICHHE YTOJIKOM, MPOBEpPKa pe3yjibTaTa C IMOMOIIBI0 NMPHUKUAKH W OOpaTHOTO
IEUCTBUSL.

IlepemecTUTENBHBIN U COYETATEIbHBIN 3aKOHBI CII0KEHUSI 1 YMHOXKEHUS, PACIIPENEIUTEIbHbIN 3aKOH
YMHOXEHHSI OTHOCUTEJILHO CIO0XKEHHS, 000CHOBAaHUE alITOPUTMOB BHITIOJTHEHUS apu(PMETUIECKUX JEHCTBHIA.

CreneHb ¢ HaTypalbHBIM MIOKa3aTeIEM

3anuch 4YMciaa B BHJE CYMMBI DaspsAIHBIX ClIaraéMbIX, IOPSAJOK BBIINOJHEHUS JEHCTBUH B
BBIPAKECHUSX, COAEP/KALLUX CTEIICHb, BBIYACICHNUE 3HAYCHUH BBIPAXKEHUH, COIEpKAILMUX CTEIEeHb. YNCIIOBBIE
BBIPAXKECHUS

HucnoBoe BBIPAKEHHUE U €r0 3HAYCHHE, TOPSIAO0K BBIITOIHEHUS ACHUCTBUI.

JleneHue ¢ ocTaTKOM

Jlenenune ¢ OCTaTKOM Ha MHO>KECTBE HAaTypPaJbHBIX YHCEJ, CBOMCTBA JEIICHHUS C OCTaTKOM.

[TpakTHueckue 3a1a4y Ha IE€JIEHUE C OCTATKOM.

Anrebpanyeckue BbIpaXKeHUS

Hcnonb3oBanue OYKB i1 00O3HAUEHUS 4YHCEN, BBIUMCIEHHE 3HAUYEHUs aiaredpandeckoro
BBIPQXEHUS, IPUMEHEHUE alreOpanyeckux BbIPAXEHUM AJIs 3aliCH CBOMCTB apu(METHUYECKUX JEHCTBUH,
npeoOpa3oBaHue anredpanvyecKkux BhIPAKEHUH.

CniocoObl pariioHaIU3ai BEIYUCIEHUH U UX IPUMEHEHHUE NP BBIIOJIHEHUHN AEHCTBUH.

Jecatuunblie 1podu

Ilenas wu npoOHas yacTu JecATUYHOM JpoOu. IlpeoOpa3oBaHue JeCATHUYHBIX ApoOel B
oObIKHOBeHHbIE. CpaBHEHHE JAECATHUYHBIX JApoOeil. CroxkeHWe W BBIUMTAHHE JECATUYHBIX ApoOeil.
OxkpyrieHrne ACCATHYHBIX ApoOe. YMHOXKEHHE U JeJIeHHE JeCATUYHBIX apobei. IIpeoOpaszoBanue
OOBIKHOBEHHBIX Apo0eii B gecaTuunble ApoOu. KoHeuHble 1 OECKOHEUHbIE JeCATUYHbIE ApoOu.

6 KJIACC

YMHOKEHUE U JIelIeHHe, KOMIIOHEHThl YMHOKCHHS M JCICHHS, CBSI3b MEXIYy HUMH, YMHOKEHHE U
CIIO)KEHHE B CTOJIOMK, JEJICHHE YTOJIKOM, NpOBEpKa pe3yjibTaTa C MOMOIIBIO NMPUKUAKH M OOpaTHOTO
NEUCTBUA.

[TepemecTUTENBHBIN U COYETATENBHBINA 3aKOHBI CIIOKEHUS U YMHOXKEHUS, PACIpeaeIUTeNIbHBINA 3aKOH
YMHO)XEHUST OTHOCHUTEIILHO CII0KEHHS, 000CHOBaHUE aJITOPUTMOB BBITTIOJIHEHUS apU(PMETHICCKHUX JICHCTBHIA.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeIeM

Jlenenue ¢ ocTaTKOM

JleneHne ¢ 0CTaTKOM Ha MHOXKECTBE HATYpPaJIbHBIX YHMCEN, CBOMCTBA JCIEHHS C OCTATKOM.

[TpakTyeckue 3a1a4u Ha JICIIEHUE C OCTATKOM.
JemumocTp umncen

ITpusnaku nenumoctu. IIpocteie u cocraBublie uncia. HOJ[. HOK.



Hpobu
OOGBIKHOBEHHBIE IPOOH

Honsi, gacth, apoOHOE umcio, aApoOb. J[poOHOEe YHMCIIO Kak pe3yibTar AeneHus. lIpaBuinbHBIC U
HEeTpaBUJIbHBIE IPOOH, CMEIaHHast IPOOb (CMENIaHHOE YHCIIO).

3anmuch HATypajJbHOIO 4YHMCIAa B BHIE JpoOM C 3aJaHHBIM 3HAMEHAaTeJeM, IpeoOpa3oBaHUE
CMENIaHHOW IpoOU B HEMPABWIbHYIO IpOoOb U HA00OPOT.

CrnoxeHre W BBIYMTAHHWE OOBIKHOBEHHBIX Ipo0O€i ¢ OJUHAKOBBIMU 3HameHarensMu. ClokeHue u
BBIUUTAHUE CMEIIAHHBIX YHCEN C OJJUHAKOBBIMU 3HAMEHATEIISIMH.

Crioco0sbI parrioHa H3aIMi BEIYUCICHUH 1 UX TIPUMEHEHHE P BBITOJIHEHUH JCHCTBUN.

JHecstuunsie apodu

Llenass u npobHas dyacTH jAecATHYHOM apoOu. IlpeoOpa3oBaHue OECATHYHBIX JpoOel B
oObIKHOBeHHbIE. CpaBHEHHE JECATUYHBIX JpoOeil. CroxeHHe U BBIYMTAHHUE JECATHYHBIX APOOEH.
OxpyrineHue JeCATUYHBIX JApoOeil. YMHOXKEHHE M JeleHHe JecATUYHbIX 1pobel. IIpeoOpasoBanue
OOBIKHOBEHHBIX JIp00Oei B iecaTuuHble 1podu. KoHeunbie n 0eCKOHEUHBIE IeCATUYHBIE IPOOH.

3amaun Ha CJIOKCHHE M BRIUMTAHUE OOBIKHOBCHHBIX W JICCATUYHBIX Apobeli 3a1aun Ha YMHOXKEHUE U
JieNIeHUe JIECATUYHBIX U OOBIKHOBEHHBIX NIpoOeil 3agauu Ha HaXOXkJAEeHUE IpOoOH OT YHClia, YUCHa MO ero
npobu

Panmonaneupie yncna. ClokeHHE U BBIYUTAHHE PALIMOHANBHBIX YHCEN. YMHOXKEHHE U JIeJICHHE
paIMOHAIBHBIX YUCEIL.

AnrebGpanyeckue BhIpaXKEeHUS

Hcnonp3oBanne OykB i  OOO3HAYEHHWS YHCEN, BBIUYUCICHHE 3HAYCHUS aiIreOpandeckoro
BBIpQKEHUS, IPUMEHEHUE alreOpanyecKux BBIPAKEHHM I 3aliCH CBOMCTB apu(METHUYECKUX IEHCTBUH,
peoOpa3oBaHue ANreOPandecKuX BBIPAKCHUN

7 KUIIACC

CrnoxeHue W BblUMTaHHE OOBIKHOBEHHBIX JIpoOel ¢ OJMHAKOBBIMU 3HameHaresssMu. CloxeHue u
BBIUUTAHUE CMELIAHHBIX YHCEN C OJJUHAKOBBIMU 3HAMEHATEIISIMHU.

Crioco0b! paniMoHaIU3aIMK BEIYMCIEHUHN U MX IPUMEHEHHUE NPH BHITOJIHEHUH JEHCTBUI.

Hecstuunbie 1podu

Ilenas u npobHas wyacTH jAecATHYHOM apobu. IlpeoOpa3oBanHue JecATHYHBIX JpoOel B
oObIKHOBeHHbIE. CpaBHEHHME JeCATHUYHBIX JpoOeil. ClokeHue U BbIUMTAHUE JECSITUYHBIX JpoOeil.
OxpyrieHue JeCATUYHBIX JApoOeil. YMHOXeHHe U JielleHue JAecATHYHBIX ApoOeil. IlpeobGpaszoBaHue
OOBIKHOBEHHBIX Ip00eil B ecsiTuunblie qpoou. KoHeuHnbie u 6eCKOHEUHbIE JeCSITUUHBIE JPOOH.

3aauu Ha CIIO’KEHUE U BBIYMTAaHUE OOBIKHOBEHHBIX U JIECATUYHBIX IpoOeit 3aauu Ha yMHOKEHUE U
JIEJICHUE JIECATUYHBIX U OOBIKHOBEHHBIX JApoOei 3amauu Ha HaxOXKJICHHE APOOM OT YMCIia, YHCTA MO €ro
apo0u.

Pannonaneubie uyncna. CloXeHHEe W BbIUMTAHUE PAIMOHAJIBHBIX YHUCEN. YMHOXEHHE U JeJIeHUe
palMOHAaIbHBIX YUCEIL.

Yucnossle BepaxkeHus. KoopaunaTHas npsimast.

YpaBHeHUs. YpaBHEHHUs C OHOU NIEPEMEHHOM. JInHEHOEe ypaBHEHHE.

[TpouenTrl. HaxoxaeHus: MpoleHTa OT BEIWYMHBI U BEIMYMHBI MO €€ MpoleHTy. OTHOIeHue,
BBIPAKEHUE OTHOLLIEHUS B MIPOLIEHTax Pemenune 3anay.

Anreb6panueckue BblpaxkeHHs. bykBeHHble BblpaxeHHs. [IpeoOpa3oBaHre OYKBEHHBIX BBIPaKEHUH.
CBONCTBO CTEIEHU C LIETIBIM [T0OKA3aTEIEM.

MHuorouwiensl. OIHOWIEH M €ro craHjgapTHeli BuA. Clo)KeHHME W BBIYUTAHUE MHOTOYWICHOB.
YMHOkKEHHE MHOTOUIEHOB. POPMYIIBI COKPALIEHHOTO YMHOKEHUs. [IpeobpazoBaHme 1eNbIX BBIPAKEHUH.

8 KUIACC

Pannonanenbpie uncna. C0XKEHUE W BBIUUTAHUE PALMOHAIBHBIX UYUCEN. YMHOXEHHE U JACICHUE
palOHANBHBIX YHCEIL.

YpaBHeHUs. YpaBHEHHUs C OHOU NIEpEeMEHHOM. JIuHelHOe ypaBHEHHE.

ITpouenTel. HaxoxaeHus: NMpoLeHTa OT BEIWYMHBI U BEIMYMHBI IO €€ MpoueHTy. OTHOIIEHUE,
BBIPQKCHUE OTHOILIEHUS B NPOLICHTax PemeHne 3aay.



Anrebpanueckue BbIpakeHUs. bykBeHHbIe BbIpaxeHus. [IpeoOpazoBaHue OyKBEHHBIX BBIPAKCHUH.
CBOICTBO CTEIIEHHU C [IEJILIM IOKA3aTEIIEM.

MHuorounensl. OgHowleH M ero craHfapTHeli Bua. ClI0O)KEHHE W BBIYMTAHUE MHOTOUJICHOB.
YMHOXKEHHE MHOTO4IeHOB. POPMYIIbI COKPALIEHHOTO YMHOKEHUs. [IpeoOpazoBaHue LENbIX BBIPAKEHUH.

Crenenu. Bo3senenue B crenenb. CBolicTBa creneHu. IIpuMeHeHne cBONCTB CTENEHEN B YMCIOBBIX
BBIPAKCHUAX U B BEIPAKCHUSX C IIEPEMEHHBIMH.

KBanpatHslii kopeHb. l3BieueHne KBaapaTHOTO KOpHA. [IpumeHeHue CBOWMCTB apu(pMETHYECKOTO
KBaJPaTHOI'O KOPHsI IIPU BBIYMCIICHUAX

KpaspaTHble ypaBHeHMs. PellleHMe KBaJpaTHBIX ypaBHEHUH BHIa X? = a. PellleHHe HEMOIHBIX
KBaJpaTHBIX YPaBHEHUM . Perienue noyHbIX KBaApaTHBIX YpaBHEHUH 110 Teopeme Buera

9 KUIACC

CrnoxeHue W BbIUMTaHHE OOBIKHOBEHHBIX JIpOoOel ¢ OAMHAKOBBIMU 3HameHaresssMu. CloxeHue u
BBIYMTAHUE CMEIIAHHBIX YHUCEJI C OJJMHAKOBBIMY 3HAMEHATEIISIMU.

Crioco0b! paniMoHaIU3aMy BEIYMCIEHUH U MX IPUMEHEHUE NIPH BBITOJIHEHUH JEHCTBUI.

Hecstuunbie 1podu

Ilenas u npobHas wyacTH jAecATHYHOM apobu. IlpeoOpa3oBaHue JecATHYHBIX Jpobel B
OObIKHOBeHHBIE. CpaBHEHHE JAECATHUYHBIX ApoOeil. CroxeHne W BBIYMTAHHE JECATUYHBIX ApOOEi.
OxpyrieHue JecSITUYHBIX JApoOeil. YMHOXeHHe U JielleHue JAecATHYHBIX ApoOeil. IlpeobGpaszoBaHue
OOBIKHOBEHHBIX Apo0eii B gecaTuunbie ApoOu. KoHeuHble 1 OECKOHEUHBIE JeCATUIHbIE Po0u.

3a1auu Ha CJIOKEHUE U BbIYMTAaHUE OOBIKHOBEHHBIX U JIECATUYHBIX IpoOeit 3ajaun Ha yMHOKEHHUE U
JIeJIEHUE JIECATUYHBIX U OOBIKHOBEHHBIX JIpoOeil 3ajgaum Ha HaX0XkJIE€HUE IpoOM OT YHClia, YUCHa MO €ro
IpooHu.

Paunonanpubie yncna. CloXEHHUE U BbIUMTAHUE PAMOHAJIBHBIX YHUCEN. YMHOXEHHE U JeJICHUE
palMOHAaIbHBIX YUCEIL.

[TpouenTrl. HaxoxaeHus: MpoueHTa OT BEIWYMHBI U BEIMYMHBI IO €€ MpoueHTy. OTHOIIEHuE,
BBIPAKEHUE OTHOLLIEHUS B NPOLICHTax Pemenune 3anay.

Crenenu. Bo3senenue B crenenb. CBolicTBa creneHu. [IpuMeHeHne cBONCTB CTENEHEN B YMCIOBBIX
BBIPAKEHUSAX U B BBIPAKECHUSX C TIEPEMEHHBIMHU.

KBanparusiii kopeHb. 3Bneuenue kBagpatHoro kopHs. [IpumMeHeHne CBONCTB aprupMETHUYECKOrO
KBaJIpaTHOT'O KOPHSI IIPU BBIYMCIIEHUAX

INNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl yueOHOro rpenMera «MaTeMaTHKa» XapaKTepUu3yTCs:
IlaTproTHYECKOE BOCIMUTAHUE:!
- IPOSIBJICHUEM MHTEpeca K MPOIUIOMY U HACTOSIIIIEMY POCCUIICKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHUEM
K JOCTM)KCHMSIM DPOCCUICKHX MAaTEMAaTHMKOB U POCCHMCKONW MaTeMaTU4YeCKOW IIKOJIbI, K HCIIOJIb30BAHUIO
3TUX JOCTHKEHHUM B IPYrHX HayKax U MPUKIAAHBIX cepax.
I'paxkiaHCKOE M IyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:
- TOTOBHOCTHIO K BBINMOJHEHUIO O0S3aHHOCTEN TpakJaHWHA M peald3allli ero IMpas, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHMA, MPOLEAYpP TPaxIaHCKOTO
oOmiecTBa (BbIOOPHI, OIIPOCHI U TIP.);
- TOTOBHOCTBIO K OOCYXKJIEHHIO STHYECKUX MpOOJieM, CBA3aHHBIX C TPAKTUYECKUM TNPUMEHEHUEM
JOCTUKEHUM HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B I€ATEIbHOCTU YYEHOTO.
TpynoBoe BocnuTaHue:
- YCTaHOBKOH Ha aKTHBHOE y4acTHE€ B PEUICHUM MPAKTHYECKHUX 3a/lad MaTeMaTU4YeCKON HampaBlIEHHOCTH,
OCO3HAaHMEM BAKHOCTM MAaTEMaTHMYECKOro OOpa30BaHUS Ha MPOTSHXKEHUM BCEH KU3HU JUIS YCIEIIHOM
npodeccnoHaNbHOM IeATEIbHOCTH U Pa3BUTHEM HEOOXOINUMBIX YMEHHUIA;
- OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBUIYAbHOW TPAEKTOPUU 00pa30BaHMs U KHU3HEHHBIX TUIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.
OCTeTHYECKOE BOCIUTAHUE:!
- CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHUATHIO MAaTeMaTHYECKMX OOBEKTOB, 3ajad,
pELIEHHH, pACCYKICHUI;




- YMEHHIO BUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE

LleHHOCTH HAyYHOTO NTO3HAHHUSA:

- OpUEHTalMed B JEATENIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX IpPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHs YeJOBEKa, IMPUPOAbI U OOIECTBA, MOHUMAHUEM MAaTEeMAaTUYECKOM HayKH Kak
cepbl 4eT0BEYECKON AEATEIHOCTH, STAOB €€ Pa3sBUTHS U 3HAUMMOCTH JUIS Pa3BUTHS LIMBUIN3ALINY;

- OBJAJCHUEM S3bIKOM MAaTE€MaTUKH W MaTEMATHYECKOM KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MMpA;
OBJIAJICHUEM IIPOCTEHIIIMMHU HAaBBIKAMH MCCIIE0BATEIILCKON ACATEIBHOCTH.

dusnueckoe BocnuTaHue, YOPMHUPOBAHUE KYIbTYPHI 3/I0POBbSl M YMOLUOHAIBLHOTO OJIaronoayyus:

- TOTOBHOCTHIO NMPUMEHATh MaTeMaTH4YeCKUe 3HaHHUS B MHTEPECAaxX CBOETO 3/J0POBbs, BEACHHS 370POBOIO
o0pasa xHu3HH (310POBOE NMUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryisipHas puzndecKas
AKTUBHOCTb ),

- ¢(hOpMUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, NMPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOTO K€ IpaBa
JPYroro 4eaoBeKa.

OKOJI0rM4ecKoe BOCIUTAHUE:!

- OpUEHTAllMel HAa MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3a7ad B 00JacTH COXpPaHHOCTH
OKpY’KaromIel cpe/pl, INIAHUPOBAHMS IIOCTYIIKOB M OIEHKH X BO3MOKHBIX ITOCIICACTBUN ISl OKPYKAFOIIEH
Cpelbl;

- OCO3HAHHUEM TJI00AIBHOTO XapaKTepa KOJOTHYECKUX MPOOIeM U IMyTel UX PEIICHHUS.

JIMYHOCTHBIE pe3yNbTaThl, OOECHEeUMBAIONINE aJaNTalMI0 00Yy4Yalomerocs KU3MEHSIOMUMCS YCIOBUIM
COLMAJIbHOW U PUPOJTHON CPENIbL:

- TOTOBHOCTBIO K JICHICTBHSIM B YCIIOBUSAX HEOMNPEICIEHHOCTH, MOBHIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
gyepe3 MPaKTHUECKYIO NeSTeNbHOCTh, B TOM YHCJIE€ YMEHHE YYHUTHCS Yy JAPYIHX JIIOJeH, mpuoOperaTh B
COBMECTHOM /1eATeIbHOCTH HOBbIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

- HEOOXOTMUMOCTBHIO B (DOPMHUPOBAHMHM HOBBIX 3HAaHUH, B TOM 4YHCIEe (OPMYIHPOBATH WICH, MOHATHS,
rUnoTe3sl 00 00beKTax M SBICHHUSIX, B TOM YHCIE paHee HE HW3BECTHBIX, OCO3HaBaTh JAC(PUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHE;

- CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIOD CHTYallMIO, BOCIIPMHHUMATh CTPECCOBYIO CUTYAlMIO KaK BBI3OB,
TpeOYyIONmMii KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE pEUICHHUS | JCUCTBUS, (HOpPMYyITUpOBATh |
OLIEHUBATh PUCKU U TOCIIEACTBUS.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble  pe3ysbTaThl OCBOEHHUS IMporpaMMbl  ydyeOHoro mpeamera «MareMaTuka»
XapaKTepU3yloTCs OBJIAJCHUEM YHUBEPCAIbHBIMHM [103HABATEIbHBIMU JIEHCTBUSIMH, YHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMH JIEHCTBUSMHU M YHUBEPCATHHBIMH PETYISITHBHBIME JIEHCTBUSIMHU.

VYHUBepcallbHbIE T03HABATENbHbIE JEHCTBHS O00ecreunBaoT (OpMHUpPOBaHUE O0a30BBIX KOTHUTHBHBIX
IpoIeccoB 00ydaroImuxcsl (OCBOEHUE METOJI0B MO3HAHUS OKPY/KAIOLIEr0 MHUpPA; MPUMEHEHUE JTOTMYECKHUX,
UCCIIEI0BATENbCKUX ONepaluuii, yMeHui paboraTh ¢ HHPpOpMaLueil).

ba3oBble TOrMYECKHUE AEUCTBHUS:

- BBIBJSITh M XapaKTEPU30BATh CYIICCTBEHHBIE TMPU3HAKM MAaTEMAaTHUYECKHMX OOBEKTOB, ITOHATHH,
OTHONICHUN MEXIy MOHATHAMH; (OPMYIUPOBATH OINpPEACTCHHS MOHSATHI; YCTaHABINBATH CYIIECTBEHHBIN
MPU3HAK KJIACCU(HUKAIINN, OCHOBAHUS JJIT 00OOIICHUS U CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

- BOCIPHHHMMATh, (OPMYIUPOBATH U MPEoOPa30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIC W OTpPUIIATEIbHBIE,
eAMHUYHBIC, YACTHBIC U OOIIME; YCIOBHBIC, BBISBISATH MaTEeMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MPOTUBOpEUHs B (paKTaxX, JAHHBIX, HAOMIOJEHUSIX U YTBEPXKICHUSXK; MPEATIaraTb KPUTEPUU IJI BHISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

- JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHAYKTHUBHBIX YMO3aKIIIOUECHHI,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

- pa3bupaTh JOKa3aTENbCTBA MATEMAaTHYECKUX YTBEPXKIEHUH (MpsIMble W OT MPOTHUBHOTO), MPOBOAUTH
CaMOCTOSATENILHO HECIIOKHBIE JTOKa3aTeIbCTBA MaTeMaTUYeCKHX (PaKTOB, BBICTPAWBAThH apPTyMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPBL;

- 000CHOBBIBAaTh COOCTBEHHBIC PACCYKICHUS;

- BBIOMpATh CHIOCOO pelmeHusl yueOHOW 3amayu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHHS, BHIOMpATH
Ham0OoJee MOAXOAANIIUN C YIETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).




ba3oBbIe HCCIIE10BATENbCKHUE ICHCTBHUSL:

- HCIOJIb30BaTh BOIPOCHI KAaK HCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHUSA; (OPMYJIUPOBATH BOMPOCHI,
¢ukcupyoomue MpoTUBOpEUne, MpodIeMy, CaMOCTOATENbHO YCTAHABIMBATh KMCKOMOE U JaHHOE,
(GbopMHpOBATh TMIIOTE3Y, APTyMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHE;

- TPOBOJUTH MO CAMOCTOSITENIBHO COCTAaBICHHOMY IUIaHY HECJIOXHBIA OSKCIIEPUMEHT, HeOOJbIIoe
HCCIIEIOBAaHUE IO YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOOH;

- CaMOCTOATENIbHO (hOPMYJIMPOBATh OOOOIIEHUS U BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO HAOIOACHU,
MCCIIEIOBaHMSI, OLIEHUBATh JOCTOBEPHOCTDH MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHHIA;

- IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEIIOI0KEHHUS O €r0 Pa3BUTUU B
HOBBIX YCJIOBUSIX.

Pabora ¢ undopmarmei:

- BBISIBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX ISl PELICHUS 3a/1a4H;
- BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALMIO PA3JIMYHBIX BHJIOB U
(dbopM TpeICTaBICHHUS,

- BbIOMpaTh (opMy mpeiacTaBieHHs WHGOpPMALMKM M WIUIIOCTPUPOBATh peELIaeMble 3aJaud CXEMaMH,
IrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIHSIMU;

- OLEHUBaTb HAAEKHOCTb HHPOpPMALMU [0  KPUTEPUSAM, NPEIJIOKEHHBIM  yUUTENIeM WM
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

YHuBepcallbHble KOMMYHUKATUBHBIE JIEHCTBUS 00ecneunBaoT ChOPMUPOBAHHOCTh COLMAJILHBIX HaBBIKOB
o0y4aromuxcs.

Obwenue:

- BOCIIPpUHUMATH ¥ (POPMYITHPOBATh CY>KACHUS B COOTBETCTBHUH C YCIOBUSAMH U LEISIMU OOIICHHS,

- SICHO, TOYHO, IPaMOTHO BBIPaXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHMCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUSI 110 X0y PelICHHUs 3a7a4l, KOMMEHTHPOBATH IOYYCHHBIN pe3yIbTar;

- B X0/ie 00CYKICHHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXJ1aeMOil TeMbl, IPOOJIEMBI, pelaeMoi 3ajauu,
BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS;

- CONOCTABIISATh CBOU CYXKACHHUS C CYXIECHUSAMH JIPYTHX YYaCTHUKOB JMANora, oOHapyKUBaTh pa3iuuue U
CXOJICTBO TTO3UIIHI;

- B KOPPEKTHOH Gopme (HopMyIHpOBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;

- IPEJICTABIATH PE3YIbTATHI PEIICHHS 3a/1a41, SKCIIEPUMEHTA, NCCIICTOBAHMS, IPOCKTA;

- CaMOCTOATENbHO BBIOMpPATh (OpPMAT BBICTYIJICHMS € Y4Y€TOM 3a7ay NpPE3eHTallMd W OCOOEHHOCTEH
ayJAUTOPHUH.

Compyonuuecmeo:

- TOHMMaTh W WCIIOJNB30BaTh IMPEHMYIIECTBA KOMAHIHOW W WHIMBHIYaJbHOH pabOTHl MPHU pelIeHUH
y4eOHBIX MaTeMaTHYECKUX 3ajiay;

- TNPUHUMATh IeJIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHW3aIMI0 COBMECTHOW paloTHI,
pacripesieniaTh BUAbI paboT, J0rOBaprUBaThCs, 00CYXKAAaTh MPOLECC U PE3YyIbTAT PabOTHI;

- 00001aTs MHEHHST HECKOIBKHX JIIOIEH;

- y4aCTBOBaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U JIp.);

- BBINOJIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JCWCTBUS C JPYTMMHU UYWICHAMH KOMaH]IbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU
B3aUMO/ICVCTBUS.

YHuBepcalbHble PEryISTHBHbIC JEHCTBHUs oOecreunBaloT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK H
KM3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus.

- CaMOCTOSITENIbHO COCTaBJATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WIM €ero 4YacTh), BBIOMpaTh crocod
pemieHust ¢ y4E€TOM HMEIOMIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUI ¢ y4ETOM HOBOW HH(POPMAIINH.

CaMOKOHTpOJIb:

- BJaJeTh croco0amMu CaMOITPOBEPKH, CAMOKOHTPOJIS MpOIecca M pe3yibTaTa PemeHHs] MaTeMaTHIeCKOM
3aJauu;

- TpPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb IpPU PEIICHWHU 3a]aud, BHOCHTb KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

- OLEHMBATh COOTBETCTBHE pE3yJIbTaTa JEATEIIbHOCTU IIOCTABJICHHOM IIEMM W YCIOBHSAM, OOBSCHSTH




MPUYMHBI TOCTHXKEHUSI WIM HE JOCTWKCHHs IIeNTM, HAaXOAUTh OIIUOKY, /aBaTh OICHKY MPHUOOPETEHHOMY
OTIBITY.

IIJIAHUPYEMBIE NPEJIMETHBIE PE3YJIBTATBI OCBOEHHSI ITPUMEPHOM PABOYEN
MHPOI'PAMMBI KYPCA (I10 TOAAM OBYYEHMUA)

OcBoenne yueOHOTO Kypca «I[IpakTHKYM Mo mMareMaTHKe » B 5—7 Kjaccax OCHOBHOH MIKOJIBI JIOJKHO
o0ecrneunBaTh JOCTUKEHHUE CIAEAYIOUINX MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB:

S kiace

Yucna u gvruucnenus

[ToHnMaTh U MPaBUIBHO YIOTPEOISITh TEPMHUHBI, CBSI3aHHBIE C HATYPaTbHBIMU YHCIAMU, OOBIKHOBCHHBIMU H
JECSITUYHBIMH IPOOSMHU.

CpaBHUBATh U YMOPSAIOYMBATH HATYpaJIbHBIC YMCIIA, CPABHUBATH B MPOCTEHIINX CIy4asX OOBIKHOBCHHBIE
IpoOH, TECSITHYHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHON (YMCIOBOM) MPSAMOM C COOTBETCTBYIOIIMM €i YHCIOM M U300paXkaTh
HATypaJIbHbBIE YHCJIa TOUKAMH Ha KOOPIAMHATHOM (YMCIIOBOI) IPSIMOH.

BeimonHATe apudMeTHdecKne JCUCTBUS C HATYPAIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMH JIPOOSIMHU B
MPOCTEUIINX CITyYasx.

BBINoOHATE IPOBEPKY, MPUKUIKY PE3YIAbTATA BEIYMCICHUM.

OKpyrisaTh HaTypaJIbHbIE YUCIIA.

Pewenue mexcmosvix 3a0au

Pemarp TekcToBble 3amaun apuPMETHYECKUM CIOCOOOM U C TMOMOIIBI0 OPraHU30BAHHOTO KOHEYHOTO
nepebopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pewate 3amaum, coaepikamive 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEIMYHMHBL: CKOPOCTb, BPEMS, PACCTOSHUE;
LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbI, TAOIUIbI, 0003HAUYCHHUS MIPHU PEIICHUH 3a]1a4.

[Tonp30BaTbCsi OCHOBHBIMM €AMHULIAMU HM3MEPEHUS: LEHBI, MAaCChl; PACCTOSIHUS, BPEMEHHU, CKOPOCTH;
BBIPAXXATh OJJHU €AMHUIBI BEJIMUYMHBI Yepe3 IpyTHUE.

W3Bnekarb, aHamuM3upoBaTh, OLIEHHWBATh HMH(POpPMAIMIO, IPEACTAaBICHHYIO B TaOjuIile, Ha CTOJI0YaTOM
JyarpaMMe, UHTEpIPETUPOBATH MPEACTABICHHBIE TaHHbIE, HCII0JIb30BaTh JaHHbIEC IPU PELICHUH 3a/1a4.

6 xnacc

Yucna u gvruucienus

3HaTh W TIOHUMAaTh TEPMHUHBI, CBS3aHHBIE C PA3IUYHBIMU BHMJAMHM YHCEN M CIIOCOOAMH HUX 3allMcH,
MEePEXOIUTH (€CJIM ATO BO3MOYKHO) OT OJTHOM (POPMBI 3aIlIUCH YUCIa K APYTOH.

CpaBHMBATh U YNOPSAJOYMBATH LIEJble YMCIA, OOBIKHOBEHHBIE U JAECATHUYHBIE OPOOU, CpPaBHUBATh YHCIIA
OJIHOTO U Pa3HBIX 3HAKOB.

BbInonHATe, coueTas yCTHbIE W NMHUCbMEHHBIE MPUEMBI, apU(PMETHUYECKUE NIEHCTBHUS C HATypalbHBIMH U
LEeNbIMU YHCIaMH, OOBIKHOBEHHBIMU U JI€CATUYHBIMHU JIPOOSMH, MOJOXKHUTEIBHBIMU U OTPULATEIbHBIMU
YHCIIaMHU.

BbruncnsaTe 3HaUY€HHS YMCIOBBIX BBIPAKEHUH, BBIOIHATH NMPUKUIKY U OLIEHKY pe3ylbTaTa BBIYUCICHUM;
BBINOJIHATH MPE0O0pPa30BaHMsI YUCIOBBIX BEIPA)KEHUI Ha OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUM.
CoOOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSIMON C COOTBETCTBYIOLIMM €l 4YMCIOM M H300pa)xaThb 4ucIia
TOYKaMM Ha KOOPAMHATHOM MNpsSMOM, HaXoAuUThb MOAyJb uucia. COOTHOCUTh TOUKH B INPSMOYTOJBHOU
CUCTEME KOOPJIUHAT C KOOPJAUHATAMH 3TOU TOUKH.

OKpyTasaTh LieNble Yyicia U JeCATUYHbIe JPpoOu, HAXOAUTh IPUOIMIKEHUS YUCell.

Yucnogvle u OyKeeHHbvle BbIPAHNCEHUSL

[TonumMaTh M ymoTpeOIATH TEPMUHBI, CBS3aHHBIE C 3alUCHI0 CTENEHM YHUCIIA, HAXOAWUTh KBAagpaT U KyO
YKClia, BBIYUCIATH 3HAUYEHUS YHCIIOBBIX BBIPAKEHUH, COAEpKAIINUX CTETICHH.

ITonp30BaThCs MpU3HAKaMU AETMMOCTH, PACKIIAbIBATG HATYypaAJIbHBIE YNCIIA HA IPOCTHIE MHOKUTEIH.
[Tonb3oBaTbcs MacmITaboM, COCTABIATH IPOMOPIIMU M OTHOLLIEHUS.

Hcnonb3oBate OyKBHI [Uis 0003HAUEHUsS] YUCEN MPHU 3aMHCH MATEMaTHUYECKUX BBIPAKEHHH, COCTABISATH
OyKBEHHBIC BBIDOKEHUS M (OPMYINbI, HAXOAWTh 3HAYCHUS OYKBEHHBIX BBIPAKEHHH, OCYILECTBIISSA
HEO0OXOMMBIC TTOJICTAHOBKH U MPE0oOpa3OBaHMUS.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.




Pewenue mexcmosvix 3a0au

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 33]]a4l apU(PMETHUUECKIM CITOCOOOM.

Pemate 3amaun, CBA3aHHBIE C OTHOLICHHWEM, MPOMOPIMOHAIBHOCTHIO BEIMYUH, MPOLIEHTAMU; PEIIaTh TPH
OCHOBHBIC 33J1a41 Ha IPOOU U MPOLICHTHI.

Pemate 3amaum, copepikalive 3aBHCUMOCTH, CBSI3BIBAIOILINE BEIMYMHBL: CKOPOCTb, BpPEMs, PAacCTOSHUE,
[IeHa, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOJUTEIBHOCTD, BpeMs, 00bEMa paboThl, HCIIONB3YS apU(PMETHUECKUE
JEWCTBUS, OIICHKY, IPUKHUJIKY; TOJIb30BATHCS CAMHUIIAMU U3MEPEHHS COOTBETCTBYIOIINX BEITUYHH.
CocTtaBisiTh OYKBEHHBIC BBIPKEHHS 110 YCIOBHIO 3aJIa4H.

W3Bnekary wHGOpMAIMIO, TPEJCTABICHHYIO B TaONWIaX, HAa JWUHEHHOW, CTOJIOYATON WM KpPYroBOM
JrarpaMmmax, HHTEPIPETUPOBATh MPEICTABICHHBIC IAHHBIC; HCIIOJIL30BaTh JAaHHBIC TP PEIICHUH 3a/1a4.
[IpencraBnsaTs HHGOPMAIHMIO C TOMOIIBIO TAOIHUIL, TUHEHHOM M CTOJIOUATON AUArpaMM.

7 knace

Yucna u evluucnenus

BbimonHATe, coderas YCTHbIE M NHUCBMEHHBIE MPHEMBI, apu(METHUECKue IEHCTBHS C PalUOHATBHBIMH
YHCIIAMU.

HaxonuTp 3HaYeHHS YHMCIOBBIX BBIPAKEHHIA; IPUMEHSITH Pa3HOOOpPA3HbIE CIIOCOOBI M MTPUEMBI BEIYUCIICHHS
3Ha4eHUH IPOOHBIX BBIpAXKEHUI, coliepKalux 0ObIKHOBEHHbIE U JECATUYHbIE APOOH.

[lepexoguts OT oxHON (OpMBI 3amucu YHMced K Jpyroi (mMpeoOpa3oBBIBaTH NECATHYHYIO ApOOL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JpOOB).
CpaBHUBaTh U YHOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyryaTh yncia.

BbINONMHATE NPUKUAKY M OLEHKY pe3yjbTaTa BbIYMCICHHWM, OLIEHKY 3HAUYEHUN YHCIIOBBIX BbIPAYKEHUMU.
BBINOMHATE AEUCTBHS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3JI0kKEHHE HA MHOKUTENIN HATypaJIbHbIX YU CEIL.

Pemarp npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLIEHUEM BEJIIMYUH, IIPONOPLUHOHATIBHOCTHIO
BEJIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH PE3YJIbTAThl PELLICHUS 33]a4 ¢ YUETOM OIpaHUYECHUM, CBA3aHHbBIX
CO CBOMCTBaMM paccMaTpHUBAaEMbIX OOBEKTOB.

Aneebpauueckue gblpadicenus

Hcnonb3oBare anredpandyeckyrd TEPMHHOJIOTUIO M CHUMBOJIMKY, HNPUMEHATH €€ B IPOLECCe OCBOEHUS
yueOHOro Marepuarna.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM MPU 3aJaHHBIX 3HAUEHUSIX ePEMEHHBIX.

BoeimonHATe npeoOpa3oBaHUs 1LIEJOTO BBIPAKEHUS B MHOIOWIEH HpPHUBEIECHHEM MOJOOHBIX CllaraéMblX,
PacKpBITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOUWIEHA HA MHOTOWIEH M MHOI'OYWIEHAa Ha MHOTOWIEH, MPUMEHATh (POPMYJIbI
KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ioXKEeHHE MHOTOWIEHOB Ha MHOMKUTEIM C INOMOIIbIO BBIHECEHHS 3a CKOOKHM 00IIero
MHOYUTEJIS, PYNIIUPOBKU CJIaraeMbIX, IPUMEHEHUs (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh mpeoOpa3oBaHUs MHOTOWIEHOB ISl PEIICHUs Pa3IMYHBIX 33]a4 U3 MaTeMaTHKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHON IPAKTHKH.

Hcnonb30Bath CBOICTBA cTENEHEH ¢ HaTypalbHBIMU MOKA3aTENSIMHU JUIsl IPE00pa30BaHUs BHIPAKEHUH.
Ypasnenus u nepasencmea

Pemate nuHEHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPHUMEHSS NpPaBWIA IEepexoJa OT HCXOJHOTO
YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIIETCS IM YUCIIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduueckre METOIbI P PEIICHUH JTMHEWHBIX YPABHEHUHN U UX CHCTEM.

[TonGupath mpUMephI Map YUCe, ABISIOMINUXCS pellieHHeM JIMHEHHOTO YpaBHEHHUS C IBYMsI IEPEMEHHBIMHU.
CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEHHOrOo YpaBHEHMs C ABYMsI NEPEMEHHBIMH; MOJIb3YICh
rpaduKoM, IPUBOAUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemathb cucTteMbl IBYX TMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCIe TpadUUecKH.
CocTaBnarh M pelmaTh JMHEWHOE ypaBHEHUE WIM CHUCTEMY JIMHEMHBIX YPaBHEHHMI IO YCIOBHIO 3ajayd,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 334y ITOJTYyYEHHBIN pe3ybTar.
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Yucna u evluucnenus

Hcnons30BaTh HayajabHBIE IIPEICTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX 4YHMCENI JUIl CPaBHEHHS,
OKPYTJIEHUS U BBIUMCIIEHUH; H300paxkaTh AeHCTBUTEIbHbIC YMCIa TOUKAMU HA KOOPAUHATHOM MPSIMOH.
[TpuMeHATH MOHATHE apU(YMETHUECKOTO KBAIPATHOTO KOPHS; HAXOJAUTh KBaJpaTHbIE KOPHU, UCTIONIB3YS TPU
HEO0XOAUMOCTH KaJbKYJISATOP; BBIIOIHATH IPe0Opa3oBaHUs BhIPAXKEHUH, COAEPIKALMX KBAapaTHbIE KOPHHU,
HCIIONIb3Ys CBOMCTBA KOPHEM.

Hcnonb30Bath 3anicy OONBIIMX U MaJbIX YMCEN C TIOMOIIBIO IECATHUHBIX Jpobel u crenenei yncina 10.
Ancebpauueckue gvipadicenus

IIpuMeHATh NOHATHE CTENEHUM C LEeJIbIM I0Ka3aTeleM, BBIIOJHATh IPEeoOpa30OBaHUS BBIPAKEHUH,
COJZIep KAIIMX CTEIEHHU C LEJIbIM I10Ka3aTesIeM.

BBINONHATE TOXKIECTBEHHbIE IPEOOPa30BaHNUS PALMOHAIBHBIX BBIPAKCHUH HA OCHOBE MPaBWJI ACHCTBUIN HaJ
MHOTOWIEHAMH U aNre0pandecKuMu ApOOsMH.

PackiagpiBaTh KBaspaTHBINA TPEXWIECH HA MHOXKHUTEIIH.

[TpumensaTh TpeoOpa3oBaHMs BBIPAKEHHUH AJS PELICHUS Pa3IMYHBIX 33/1a4 M3 MATeMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

Ypaenenusa u nepasencmesa

Pemarp nuHeiHble, KBagpaTHbIE YPAaBHEHUS U PAaLlMOHAJIBHBIE YPAaBHEHHs, CBOASAIIMECS K HUM, CHCTEMBI
JBYX YPaBHEHUH C JBYMS IIEPEMEHHBIMMU.

[IpoBoauTh npocTeinve UCCIeNOBaHNsl YPaBHEHUM M CHUCTEM ypaBHEHHUH, B TOM YHUCIIE C IIPUMEHEHUEM
rpaduyecKux IMpeacTaBiIeHUi (ycTaHaBIMBaTh, UMEET JIM yPaBHEHUE WJIM CHCTEMa ypaBHEHUU pEIICHUS,
€CIIM UMEET, TO CKOJIBKO, U TIP.).

[lepexoauThb OT coBecHOU (HOPMYTUPOBKH 33a7auu K €€ anreOpandecKoil MOJIEIH C MMOMOIIBIO COCTABIICHHS
YPAaBHEHUs WM CHCTEMbl YPAaBHEHMM, MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M
ITOJTyYEHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLICHKH; PEIIATh JIMHEHHbIE HEPABEHCTBA C
OHOW TEPeMEHHOW W WX CHUCTEMbI; [aBaTh TPaQUUECKyI0 WLIIOCTPAIIMIO MHOXECTBA PpEIICHUH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

9 kJacc

Yucna u evluucnenus

CpaBHUBaTh U YIOPSJ0YMBATh PAllMOHAIIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeimonuaATe apupmeTnueckue NEHCTBUS € palMOHANBHBIMU YHMCIAMM, COYETass yCTHbIE M NHUChbMEHHbIE
MIPUEMBI, BBIITOIHATH BEIYUCIICHUS C UPPALIMOHAIBHBIMU YU CIIAMM.

Haxonuth 3Ha4YeHHMs CTENEHEH C LEJIbIMU IIOKa3aTellIMU U KOpPHEH; BBIYMCIIATH 3HAYCHUS YHCIOBBIX
BBIPA)KCHU.

OKpyryiATh AEUCTBUTEIBHBIE UYMCIIA, BBIIOJHATH NPUKHUIKY PE3YJIbTaTa BBIYMCIEHHUH, OLIEHKY YHCIIOBBIX
BBIPA)KCHU.

Ypasnenus u nepasencmea

Pemarp nuHeliHble M KBaJpaTHbIE YpaBHEHHUS, YpaBHEHHUsS, CBOJSIIMECS K HHUM, MpPOCTEHIINe ApoOHO-
palMOHAIbHBIC YPABHEHUS.

Pemate cuctembl NByX JMHEHHBIX YpaBHEHUH C JBYMS NEPEMEHHBIMH U CHUCTEMBI JBYX YpaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JINHEUHBIM.

Pemartp TekcTOBBIE 3a/1aUu aNreOpanyecKuM CrocoOOM C MOMOIIBI0 COCTABICHUS YPAaBHEHUS U CUCTEMBI
JBYX YPaBHEHUH C JBYMS IIEPEMEHHBIMHU.

[IpoBOoNTE MpoOCTEMIINE HCCAEAOBAaHUS YPAaBHEHUM M CHCTEM YPaBHEHHW, B TOM YHCJE C NMPUMEHEHHEM
rpadUecKux MpeaCcTaBIeHUN (yCTaHABIMBATh, UMEET JM ypaBHEHHME WM CHCTEMa ypaBHEHUH pelleHus,
€CJIM UMEET, TO CKOJIBKO, | TIp.).




TEMATHYECKOE INTAHUPOBAHHME 110 MATEMATHKE (II0 'OJAM OBYYEHUA)

INPAKTUKYM ITIO MATEMATHKE 5 kaacc (35 yacoB)

Ha3Banue pasgena

(Tembl) Kypca | OCHOBHOe coiep:KaHune OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs

(umncy10 Yacon)

HarypasnbHbie Jecsaruanas cucreMa | YuraTh, 3anMchiBaTh, CpPaBHUBATh HaTypaJbHBIC

yuciaa. JleiictBusl ¢ | cunciieHus. Psii HaTypanbHBIX | UMcla; TpeayiaraTh M OOCYXKIaTh  CIOCOOBI

HATYPAJIbHBIMU yucen. HartypanpHbll  psij. | ynopsaouMBaHUs YHCEIL.

YHCJIAMH Yucno 0. Harypansubie uncna | M3o0pakaTh KOOpAMHATHYIO TNPSIMYI0, OTMEYaTh

(16 u) Ha KOOPJMHATHOM IIPSAMOM. | YMCJIa TOYKAaMU HA KOOPAMHATHOM IPSAMOM,
CpaBHeHue, OKpYTJICHUE | HAXOJIUTh KOOPJIUHATHI TOUKH.

HATypaJbHbIX YHCET.
Apudmerndeckue neHcTBH C
HATypaJbHBIMU YUCJIaMH.
CBoiicTBa HYJS IPU CI0KEHUHU
U YMHOXCHHMHM,  CBOMCTBa
CAVHHULIBI TP  YMHOXKECHHUU.
ITepemecTuTenbHOE u
coueTaTeNnbHOoe CBOIiCTBa
CIOKEHHUS U  YMHOXKEHHS,
pacnpeienuTeNbHOe CBOMCTBO
YMHOKEHHSI.

Jenurenu u KpaTHbIE YHUCIHA,
pasiioxeHue yucia Ha
MHO>KUTEH. [enenue c
OCTaTKOM. [Ipoctslie u
coctaBHble uyuciaa. [Ipusnaku
nenmMmoctH Ha 2, 5, 10, 3, 9.

CreneHb ¢  HaTypaJbHBIM
MIOKa3aTeJIeM.
Yucnossle BBIpAXKEHUS;

MOPSIIOK JIEHCTBHM.

HccnenoBaTth CBOWMCTBAa HATYPAJIbHOIO Psi/ia, YHUCEI
0 u 1 mpu CIIOKEHUH U YMHOKECHUH.

Hcnonp30BaTh npaBuilo OKPYIJIEHUS] HAaTypallbHbBIX
YHUCEel.

BemonsATe  apudmernueckue  OEMCTBUA  C
HaTypaJbHbIMU YHUCJIAMH, BBIYHCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHUH CO CKOOKaMu 1 6e3 CKOOOK.
3anucelBaTh IPOU3BEICHUE B BHUJAE CTEICHHU,
YUTaTh CTENEHHU, MCIONb30BaTh TEPMUHOJIOTHUIO
(ocHOBaHMe, TOKa3aTellb), BBIYHUCIATH 3HAUYCHUS
CTEIICHEH.

BbInonHATP NOPUKUAKY UM OLIEHKY 3HA4YeHUI
YHCIIOBBIX BBIPAKEHUH, MpejularaTb U MPUMEHSTH
NPUEMBI IPOBEPKU BHIYMCIICHUM.

Hcnons3oBatk pu BBIUYHCIICHUSIX
NIEPEMECTUTEIIBHOE M COYETATEJIbHOE CBOWCTBA
CIIOKEHMSI M YMHOXEHUS, pacHpeleuTeIbHOe
CBOWCTBO  YMHOXEHMs;  (OpPMYIHpPOBaTH U
MPUMEHTh MpaBUJia MPEOOpa3OBaHUS UYHUCIOBBIX
BBIPQ)KEHUI Ha OCHOBE CBOMCTB apu(METHUYECKUX
JIEUCTBUU.
HccnenoBats
BBIJIBUTATh u
(bopMynMpoBaTh

YHCIIOBBIC 3aKOHOMEPHOCTH,
00OCHOBBIBATh TUIOTE3bI,
0000IIEHNsT H  BBIBOJLI IO
pe3yabTaTam MIPOBEAEHHOTO HCCIICOBAHUS.
@opMynHpoBaTh  ONPEACNICHHUS  ACIUTEN U
KpaTHOTO, Ha3bIBaTh JEIHUTENIM U KpPaTHbIC UYMCIIA;
pacro3HaBaThb IPOCTbIE U COCTAaBHBIE YMCIA;
dhopmynupoBaTh i MIPUMEHSATH MIPU3HAKU
nenuMoctd Ha 2, 3, 5, 9, 10; npuMeHATh aaroputm
pa3lioKeHUs 4YHClia Ha TIPOCThIE MHOXHUTEIH;
HaXOJUTh OCTaTKH OT JCIICHUS HW HEIOJIHOE
JacTHOE.
Pacmo3HaBaTh HCTUHHBIC U JI0KHEIC BHICKA3hIBAHUS
0 HaATypaJbHBIX YHCIAX, MPUBOAWTH MPUMEPHI H
KOHTPIPUMEPBI,  CTPOUTh  BBICKA3bIBAaHUSA U
OTpHUIIAHUS BBICKA3bIBaHUH 0 CBOMCTBaX
HaTypaJIbHbIX YHCET.
KonctpyrnpoBath MaTeMaTuueckue MpeyIoKEHUs C
IIOMOIIBLIO CBA30K «HM», KA, «CCIIH. .., TO...».
Kputnueckn olneHMBaTh MOJYYEHHBIA PE3YyJbTarT,
OCYIIECTBJISATh CAMOKOHTPOJIb, TPOBEPsIsE OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOIUTH ONTHOKH.




Jecsitnunbie qpodu | lecsatuunas 3amnuck ApoOeit. | [IpencraBnaTe  necsATMYHYO JApoOb B BHIE

(19 u) CpaBHeHue JECATUYHBIX | OOBIKHOBEHHOM, YNTATh U 3alHChIBAaTh, CPABHUBATh
npobei. JeCATUYHbIe ApoOH, Ipeiarath, 000CHOBBIBATh U
JlelictBus ¢ JECATUYHBIMH | 00CYXIaTh croco0sbl YIOPSIIOYUBAHUS
Ipo0sMu. OxpyrieHue | 1eCATUYHBIX JpOoOei.
JEeCATUYHBIX ApoOeil. N300paxaTh pAecATHYHBIE JpoOM TOYKAMHU Ha
Pemienne TEKCTOBBIX 3ajay, | KOOPAMHATHOU IIPSIMOM.
COJIeprKalINX AapoOu. | BeIABIATE  CXOACTBA M pa3iavuus  IPaBUII
OcHOBHBIE 3371a4 Ha APOOH apu(MeTHUECKUX JCUCTBUH ¢ HATypaJIbHBIMU

YHCIIaMU U IECATUYHBIMU APOOSAMHU, OOBACHATH HX.
Bemonuate  apudmernueckue  OeMCTBUA  C
JNECSTUYHBIMHU JPOOSIMH; BBIIOJIHATh MPUKHUIKY H
OLICHKY pe3yJIbTaTa BBIYMCIICHUI.

[IpuMeHsaTh CBOWCTBAa apu(PMETHUECCKUX ICHCTBHUI
JUISL pallMOHAIN3aH BBIYMCICHUI.

[IpuMeHATh TpPaBUIO OKPYIVIEHUS JECATUUYHBIX
npobeit.  IlpoBoauTh  HCCIEIOBaHUS  CBOMCTB
JNECSATHUYHBIX Jpo0eil, omupascb Ha YHUCIOBbIC
JKCIIEPUMEHTHl (B TOM 4HCIE C IOMOIIBIO
KOMIIBIOTEPA), BBIABUTATh TUIOTE3bl U MPUBOAUTH
X 000CHOBaHMSI.

Pacno3HaBaTh UCTHUHHBIE U JIOKHBIE BBICKA3bIBAHUS
0 po0siX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS u OTPULIAHUS
BBICKA3bIBAaHU M.

Pemath TekcTOBbIE 3a/1auH, coAepKaliue ApoOHbIe
JTaHHbIE, U HAa HaXO0KJIEHUE YacTH 1IeJIOr0 U LIEJIOro
10 €r0 YaCTH; BBIABIISITh UX CXOJICTBA U Pa3JINYUsL.
MonennpoBaTh X0l pPEUIeHUs 3aJla4 C TTOMOIBIO
pPHUCYHKa, CXEMBI, TaOJIUIIBL. [IpuBOaUTS,
pa3buparb, OIEHMBATh pa3JIMYHbIE PEIICHUs,
3aIlMCH PEIICHUN TEKCTOBBIX 3a]1a4.

OnepupoBarh JAPOOHBIMU YHUCIAMH B PEATbHBIX
YKU3HEHHBIX CUTYALHIX.

Kputnuecku oOneHHMBaTh IOJTYYEHHBIM pe3yJbTar,
OCYILIECTBIIAITh CAMOKOHTPOJIb, IIPOBEPSISl OTBET HA
COOTBETCTBHUE YCIOBHIO, HAXOUTh ONIMOKH.

IMPAKTUKYM IO MATEMATHKE 6 kaace (35 yacoB)
Hassanue  pasagena
(Tembl) OcHOBHOe coiep:KaHue OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS
Kypca (4MCJ10 4acoB)
Hatypaabnble unciaa Apudmernueckue neicTBus ¢ [BoImoaHATh apudmMeTnueckue 1eicTBus ¢

6 1) MHOTO3HAYHBIMU HATYPaJIbHBIMU MHOTO3HAYHBIMU HATYPAJIbHBIMU YUCIaMU, HAXOJIUTh
unciaaMu. YuciaoBbie 3HAYEHUS YHUCIIOBBIX BBIPAKEHUH CO CKOOKamMu u 6e3
BBIPKCHHUS, TIOPSAIOK ACHCTBUMN, (CKOOOK; BRIYUCIISITH 3HAYCHUS BRIPAKCHHM,
MCITOJIb30BaHHE CKOOOK. COZEPKAIIMX CTENECHU. BBINOIHATE NPUKUAKY U
OKpyrieHrne HaTypalibHbIX OIIEHKY 3HAYE€HHI YHCIOBBIX BBIPAKEHHI, TPUMEHSTh
YHCe]L. MpUEMBI IPOBEPKU pe3ynbTrara. Mcnonb3oBaTs Ipu
JlenuTenu U KpaTHBIE YHCIIA; BBIYMCIICHUSIX IEPEMECTUTEIIBHOE U COUYETATENBHOE

HaUOOIBIINN OOIINI IeTUTENh U [CBONCTBA CIIOKEHUS U YMHOXKCHHSI,

HaWMEHbIIIEE 00IIIee KPaTHOE.  [paclpeeTuTEIbHOE CBOMCTBO YMHOKCHUS
Pa3no)keHne yrcia Ha MPOCThIe [OTHOCUTENBHO CII0KEHHUS, CBOMCTBA apU(PMETHUSCKIX
MHOKHTENH. J[eTUMOCTh CyMMBI |[TEHCTBUN.




U npousBeneHus. Jlenenue ¢
OCTaTKOM.

WccnenoBaTh 4UCIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YU CJIOBBIE YKCIIEPUMEHTHI, BBIIBUTATh U
00OCHOBBLIBATH TMIIOTE3EI.

DopMyIUPOBATH ONPEACIICHUS JETUTENS U KPaTHOTO,
HarOOJIBIIEro OOIIEro ASIUTENS U HAUMEHBIIETO
00111er0 KPaTHOTO, MPOCTOT'0 U COCTABHOTO YHCEIT,
MCII0JI30BaTh 3TU MOHATHUS P PELICHUU 3a]1a4.
[IpuMEHATH aJTOPUTMBI BRIYMCICHUS HAanOOJIBIIIETO
00IIero AeTUTeNs U HAMMEHBIIEro O0IIero KpaTHOTO
NBYX YMCEJI, AITOPUTM PA3JIOKECHUS YUCia Ha
MPOCTBIE MHOXKHUTEIIU.

VccnenoBath yciioBus 1€IUMOCTH Ha 4 1 6.
VccnenoBath, 00CyX1aTh, GOpMyIUPOBATH U
00OCHOBBIBATH BBIBOJ] O YETHOCTH CYMMBI,
MPOU3BENICHUS: JIBYX UETHBIX UHCEJ, IBYX HEUETHBIX
YHCIie, YETHOTO U HEUETHOIO YMCEI.

MccnenoBars CBOMCTBA AEIIMMOCTH CYMMBI U
MPOU3BEICHUS YU CEI.

[IpuBOANTH IPUMEPHI YUCEI C 3aJaHHBIMU
CBOMCTBaMHM, paclio3HaBaTh BEPHbIC U HEBEPHBIC
YTBEP>KJICHHS O CBOMCTBAX YHCEJ, OIIPOBEpPraTh
HEBEPHBIE YTBEPKIACHUS C TIOMOLIBIO
KOHTPIPUMEPOB.

KoHcTpyHpoBaTh MaTeMaTHUECKUE IPEATIOKEHHUS C
IMOMOIIIBIO CBA30K «H», U, «CCIH. .., TO...».
PerraTe TEKCTOBEIE 3aa4Ul, BKIIOYAIOIINE TOHITHS
METMMOCTH, apU(PMETHICCKUM CITOCOOOM,
MCIIOJIE30BaTh Epe0Oop BCEX BOZMOKHBIX BAPUAHTOB.
Kputrnuecku OLeHUBaTh MOJYYECHHBIN PE3yJIbTaT,
HAXOJUTh OMIMOKH, OCYIIECTBISTH CAMOKOHTPOb,
MPOBEPSISt OTBET HA COOTBETCTBUE YCIOBUIO

/Ipoou (23 u)

OObIKHOBEHHAs IpOOb, OCHOBHOE
CBOMCTBO JpOOH, COKpaIlleHNE
npob6eii. CpaBHEHUE U
yIOpsiA0YMBaHUE JIpoOeit.
JlecsaTUUHBIE APOOH U
METpUYECKasi CHCTEMa Mep.
Apudmernueckue neiicTBus ¢
OOBIKHOBEHHBIMH 1
NEeCATUYHBIMU JPOOSIMHU.

CpaBHMBATH M YIOPSJIOYUBATH IPpOOU, BEIOMPATh
crioco0 cpaBHEHUS JIPOOEH.

[TpencraBisaTh JecaTUYHbIE JpoOU B BUIE
0OBIKHOBEHHBIX JpOo0ei 1 OOBIKHOBEHHBIE B BUJIE
NECATUYHBIX, UCTI0Ib30BaTh SKBUBAJICHTHbIE
Mpe/ICTaBICHUs IPOOHBIX YUCEI IPU UX CPAaBHEHUH,
[P BBIYMCIICHUSAX.

Vcnonb30BatTh A€CSITUYHBIE APOOU MTPU
npeoOpa3oBaHUU BETUYMH B METPUUYECKON cHCTEME
Mep.

BbInonHATE apupMeTHYECKHEe JeHCTBUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
BbI4HCIATh 3HAUEHUSI BBIDAKEHUH, COAECpKAILINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BHITOIHSTh
npeoOpa3oBaHus 1poOeid, BRIOMpaTh criocoo,
MPUMEHSITh CBOMCTBA apu(METHYECKUX IEHCTBUH s
paliMOHAIN3aM1 BBIYUCIICHUN.

CocTaBlATh OTHOUIEHUSI U TPOMIOPLIUH, HAXOIUTh
OTHOLIEHHUE BEJTUYHH, ACIUTh BEJIUUNHY B JaHHOM
oTHOlIeHuU. M3Bnekars nHpopMaluio U3 Tabiui u
marpaMM, HHTEPIIPETUPOBATh TAOJUYHBIE JaHHBIE,
onpenensaTh HauOoJIbllIee U HAUMEHbIIEE U3
[IpE/ICTaBICHHBIX JaHHBIX

BoipaxkeHus

[Ipumenenue OYKB JIIs 3aITUCH

M crionb30BaTh OYKBHI 11 0003HAYCHUS YHCEIT, TIPH




c OyxkBamu (6 1)

MaTEMaTHYECKUX BBIPAXKEHUN 1
npeanoxxeHuid. bykBeHHbIe
BBIPAYKECHUS U YUCIIOBBIE
[TOJICTAHOBKH.

byKBEHHBIE paBEHCTBA,
HAaXO0XJACHUE HEU3BECTHOIO
KOMITOHEHTa. DOpMYyJIbI

3alCU MaTEMATUYECKUX YTBEPKIECHUN, COCTABIISITh
OYKBEHHBIE BBIPAYKEHUS 110 YCIOBHUIO 3aa49H.
VccaenoBaTh HECIOKHEIC YHUCIOBBIC
3aKOHOMEPHOCTH, UCIIOJIb30BaTh OYKBBI JUISI KX
3aIlHCH.

BbI4ucisiTh 4MCIOBOE 3HaYCHUE OYKBEHHOT'O
BEIPKCHUS TPHU 33]JaHHBIX 3HAYCHUSIX OYKB.
3anuceiBaTh (OPMYJIBL: IEPUMETPA U TUIOMIATN
MPSIMOYTOJIbHUKA, KBaIpaTa; JUIMHBI OKPY>KHOCTH,
MJIOIIAAN KPYTa; BBIOJIHATH BRIYUCICHUS 110 STUM
dhopMyam.

CocTaBisaTh (HOPMYIIbI, BRIPAXKAIOIINE 3aBUCUMOCTH
MEXy BEIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM PabOTHI; BEITIOIHATH BIYUCICHUS TI0
ATUM (QopMyrIam.

HaxoanTh HEM3BECTHRIM KOMIIOHCHT
apr(PMETHIECKOTO ACHCTBUS

INPAKTUKYM 110 MATEMATHUKE 7 kaacc (35 yacoB)

Ha3Banue pasjgesa

OCHOBHOE CBOWCTBO JIpo0u,
COKpalleHue Jpooeit.
CpaBHeHuE U yHOpsJ0YMBaHUE
JpOOeH.

Hecstuunbie npobu u
METPUYECKAsI CUCTEMA MEP.
Apudmernueckue neiCTBUS C
OOBIKHOBEHHBIMH U
JECSITUUHBIMH IPOOSMHU.
OtHowenue. [lenenue B
JTAHHOM OTHOUIEHHH.
Macuira6, mponopiusi.
IlonsTHE ITpOLIEHTA.
Brruncnenue npoueHra ot
BEJIMYMHBI U BETUYHHBI 110 €€
IIPOLIEHTY.

Pemenme TekCTOBBIX 3aj1ad,
coJiepKalux ApoOu u
MIPOLIEHTHI.

(Tembl) (uncio | OCHOBHOE COJIepKaHKE OcHoBHBIE BUBI ACITETLHOCTH 00Yy4aIOIINXCsI
4acoB)
Apobu (14 1) OOBIKHOBEHHAsI Ipo0Bb, CpaBHUBaTh U YIOPSAI0YNBATH APOOU, BEIOUPATDH

croco0 cpaBHEHUS 1poOeit.

[IpencraBnsaTh aecsTUYHbIE IPOOU B BUE
OOBIKHOBEHHBIX APOOEi 1 OOBIKHOBEHHBIE B BU/IE
JIECATUYHBIX, UCII0JIb30BaTh SKBUBAJICHTHBIE
MIpeICTaBICHMS] IPOOHBIX YMCEIN MTPH UX
CpaBHEHHH, IIPU BBIYMCICHHUSX.

Hcnonb30Bath gecsTUUHBIE JpOOU NTPU
npeoOpa30BaHUM BEJTMUMH B METPUUYECKOM CUCTEME
Mep.

BrimonsaTe apupmeTnueckue 1eMcTBus ¢
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.
BoruncnaTe 3HaYEHMS BBIDAKEHUHN, COAEPKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, BBIITOJIHATH
npeoOpa3oBaHus Ipobei, BBIOMpaTh crocooO,
MIPUMEHSTh CBOMCTBA apu(PMETHUECKUX JEHCTBUIM
JUISl palliOHAIM3allUU BEIYUCICHUH.

CocTaBniTh OTHOLIEHUS U MTPOMOPLIUHU, HAXOJAUTh
OTHOIIEHHUE BEJINYNH, IE€IUTh BEJINUYMHY B JAHHOM
OTHOIICHHUHU.

WuTepnpernpoBars MaciTad Kak OTHOLLICHHE
BEJIMYMH, HAXOAUTh MacIITal MjiaHa, KapThl U
BBIUUCIISATh PACCTOSIHUSI, UCTIONB3YS MacIITal.
OOBSCHATD, YTO TaKOE MPOLEHT, YIOTPEOIATh
000pOTHI PEUYH CO CIOBOM «IIPOLIEHT». BrIpakaTh
MPOLIEHTHI B IPOOSIX U IpoOHU B IPOLEHTAX,
OTHOIIECHHE JBYX BEJIINYUH B MPOLICHTAX.
BbruncnsTe IpOLEHT OT YKCIIa U YUCIIO 0 €T0
nponeHty. OKpyrasTh IpoOH U MPOLIEHTHI,
HaXOJUTh NPUOIMKEHHS YU CEN.

Pematp 3a1aun Ha yacTH, IPOLIEHTHI, IPOIOPLIUH,
Ha HaxOXKJIeHHue ApoOu (MPOIEHTa) OT BETUYUHBI U

BEJIMYHUHBI 110 e€ ApoOu (IIPOIEHTY), IpodH




(IponeHTa), KOTOPBI COCTaBIsAET OHA BEJIMUMHA
oT nipyroi. M3Bnekars nHGOPMAIINIO U3 TAOIUI] 1
UarpamMm, HHTEPIPETUPOBATH TAOIMYHEIC TaHHBIE,
ompeeNATh HanOoJIbIlIee U HAaUMEHBIIIee U3
MIPEJICTABICHHBIX TAHHBIX

Yucaa
BBIYHCJICHHUS.
PanmonannHLbie
qJHcIa

(6 9)

[TonsiTue palKoOHAIBLHOTIO
qucia. Apudmernueckue
JeHCTBUSA C PALMOHATIBHBIMU
yuciamu. CpaBHEHHe,
yIoOpsI0YMBaHHE
palMOHATIBHBIX YHCEN.
Crenenb ¢  HaTypaJbHbIM
[IOKA3aTENEM.
Pemienne OCHOBHBIX 3ajau Ha
JpoOu, IPOIIEHTHI U3 PEATBHOM
HPaKTUKH.
[Ipu3sHaku JCIIMMOCTH,
pa3IoKEHUS] HAa MHOXKHUTEIH
HATYpaJIbHBIX YHCEIL.

CucremaruszupoBaTh M o0oramarb 3HaHUS 00
OOBIKHOBEHHBIX M JIECSITHYHBIX APOOSIX.
CpaBHMBaTh u yIoOpsA0YMBATh npodu,
peoOpa3oBbIBasi MPU HEOOXOAUMOCTH JECATUYHbIC
npobu B  OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JeCATUYHbIE, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO TPOOb.

[IpumensTe pasHooOpasHble CHOCOOBI M MPHUEMBI
BBIUMCIICHUS] 3HAYE€HUH JpPOOHBIX BbIPAXKEHUH,
colepKalx OOBIKHOBEHHBIE M JECATUYHBIC
IpoOu: 3aMEeHsTh ITPU HEOOXOAUMOCTH JAECATHUHYIO
IpoOb OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JIECATUYHOM, NPUBOAUTH BbIpaXKeHHE K (opme,
Hanboee yIoOHOM TUTST BBIYHCIICHHH,
npeoOpa3oBbIBaTh  JAPOOHBIE  BBIPAKEHUS  HA
YMHOXXEHUE M [IEJICHHUE JECATHYHBIX JApo0ei K
JIEMCTBUSAM C LIEJIBIMU YU CIIaMH.

[IpuBoauTh 4HCIOBBIE W OYKBEHHBIC IPUMEPHI
CTENEHU C HaTypalbHbIM IOKa3aTesneM, OOBICHS
3HAYCHUs] OCHOBAaHHWS CTEMEHHM M IOKa3aTes
CTEINEeHH, HaXOAUTh 3HAUEHMs CTerNeHel Bujaa an (a
— mo00e panroHaIFHOE YHCIIO, N — HaTypalbHOE
YHCIIO).

[lornMaTh cMBICT 3amucH  OOJNBIIMX YHCEN C
MOMOIIBIO JIECTUYHBIX JpO0ei M cTeneHel uucna
10, IpUMEHSATh UX B PEAIbHBIX CUTYaIUIX.
[IpuMeHATh NpU3HAKU JETUMOCTH, pa3IoKeHUs Ha
MHOKUTEIN HATYPaJbHBIX YHCEIN.

Pemrare 3asaun Ha yacTu, NMPOLEHTHI, MPOMOPIHUH,
Ha HaxoxJeHue apoOu (MPOLeHTa) OT BEJIUYUHBI U
BeJIMYMHBI 1O €€ Jpobu (MpOUEeHTy), JIpodu
(mporeHTa), KOTOPBIM COCTaBISET OJHA BEJIWYMHA
ot npyroil. IlpuBonuth, pa3Oupars, OLIEHUBATH
pa3MyHbIe PEIICHUs, 3aMCH PEIICHUH TEKCTOBBIX
3ajau.

PacniosnaBate ®  OOBSCHATH, OMHpasCh Ha
OllpeNieNieHusl, TNPSMO  TPONOPLUOHATBHBIE U
00paTHO MPOITOPITMOHANBHBIE 3aBHCUMOCTH MEXITY
BEIMYMHAMHU;  TPUBOJUTH  HPUMEPHI  ATUX
3aBHCUMOCTEH W3 pEAJbHOTO MHpa, W3 JPYTruX
y4eOHBIX PEMETOB.

Pemrate mpakTHKO-OPHEHTHPOBAHHBIC 33a7aud Ha
apoOu, TPOLEHTh, MNpsAMYH0 U 00paTHYIO
MTPONOPIMOHATEHOCTH, TPOTIOPIHA

Auredpanyeckue
BBIPaKeHUA

(14 u)

bykBeHHBIE
IlepemeHnHsIe.
3HaYEHUs
DopMyIIbIL.
[IpeobpazoBanue
BBIPAXKEHHIA,

BBIPAKEHUS.
Honyctumslie
IIEPEMEHHBIX.

OYKBEHHBIX
pacKpbITHE

OBnanery anreOpanyeckod TEPMUHOJOTHEH U
CUMBOJIUKOH, MIPUMEHSTh €€ B MPOILIECCE OCBOCHUS
y4eOHOro MaTepuaia.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPAXKCHUN TNpHU
3a/IaHHBIX 3HAUEHUSX OYKB; BBITIOJIHSTh
BBIYHCIICHUS 10 (OpMYyIIaM.




CKOOOK u pUBEICHUE
IMOJOOHBIX ClIaraeMbIX.

BoImonHATE npeoOpazoBaHMst LEIOT0 BBIPAXKEHUS B
MHOTOWIEH IPHUBEIEHUEM NOJOOHBIX ClIaracMslX,

CaoiicTBa CTENEHU C | pacKpbITHEM CKOOOK.

HATYypaJIbHBIM MOKa3aTelIeM. BoInonHATE yMHOKEHHE OJIHOYJIEHA Ha MHOTOYJICH
MHoOrouseHs»l. CnoxeHue, | ¥ MHOIOYIEHa HAa MHOIOWIEH, IPUMEHSITH
BbIUHTAHUE, YMHOX€EHHE | GOopMyJIbl KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.
MHOT'OYJICHOB. @opmynsl | OcylmecTBIATh  pa3loKEHWE MHOTOWIEHOB Ha
COKpPAIIEHHOTO  YMHOKEHHUS. | MHOKUTEIHM MYTEM BBIHECEHHs 3a CKOOKHU 0OmIero
PasznoxeHre MHOTOWICHOB Ha | MHOKUTEINS, NpPUMEHEHUs (OpMyNbl  pa3HOCTH
MHO>KUTEH KBaJIpaToB, GOpMYI COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensaTs npeoOpa3oBaHUE MHOTOYJIEHOB IS
pElICHNs pPA3IMYHBIX 334ad  WM3 MAaTEMaTUKH,
CME)KHBIX [IPEIMETOB, U3 pEaIbHON IPAKTUKHU.

INNPAKTUKYM I10 MATEMATHUKE 8 kaacc (35 yacoB)
Ha3zpanue pasnena

(TeMbI) OcHOBHOE coJep:KaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AOIIHUXCS
Kypca (qucio

4acoB)

Yucaa ulllonstue palMOHAIBHOTO yycna.CucTeMaTu3upoBaTh M o0oramarb 3HaHus 00
BbIYUCJICHUS. ApudmeTrueckue JIEUCTBUS COOBIKHOBEHHBIX U JIECATUYHBIX IPOOSX.
PannoHanbHble  pPallMOHAJIBHBIMU YUCJIAMH. CpaBHMBaTh u YIOPSI0YUBATh npobu,
yHCcIa CpaBHeHuUE, YHOPSAIOYMBAHUEMPEOOPA30BBIBAs MPU HEOOXOAUMOCTU JECATUUHBIC
(9 9) [pallMOHAIBHBIX YHCEIL. mpoOu B OOBIKHOBEHHBIE, OOBLIKHOBEHHBIE B

CreneHb ¢ HATypaJIbHBIM [IOKA3aTENIEM. [I€CATUYHBIE, B  YacCTHOCTU B
PerieHne OCHOBHBIX 3a7ay Ha JPOOU,IECATUYHYIO APOOb.

MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH. [TpuMeHsTh pa3HOOOpa3HbIE CHOCOOBI M MPUEMBI
[Tpu3HaKM NETUMOCTH, PA3JI0KEHHs] HABBIYMCICHUS 3HAYEHMH JIPOOHBIX  BBIPAXKEHHUH,
MHO>KUTEJIN HaTypalbHBIX YHCEL. coJiepKalInX OOBIKHOBEHHBIE U JIECATUYHbIE TPOOH:
BaMEHATh MPH HEOOXOIUMOCTH JECATUYHYIO TPOOb
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JI€CATUYHOM,
NPUBOANUTH BBIpAXKEHME K ¢opme, Hauboiee
yIOOHOM JAJi1  BBIUMCIEHWM, MpeoOpa3OBHIBAThH
MPOOHBIE BBIPAKEHHS] HA YMHOXEHHME M JelieHHe
MEeCATUYHBIX Jpo0e K JEHCTBUSAM C IEJIBIMU
UMCIIAMHU.

[IpuBoUTE uHCIOBBIE M OYKBEHHBIE MPUMEPHI
CTETIEHU C HATypaJbHBIM IIOKa3aTelieM, OOBSICHSS
3HAYEHUS OCHOBAaHUS CTENEHUW U  IOKazaTess
CTETICHH, HAaXOJUTh 3HAYEHHs CTerneHei Buaa an (a
— JT1000€ palOHAIBHOE YUCIO, N — HaTypaJbHOE
YHUCTI0).

[Tonumarh CMBICT 3amucH OOJBIIMX YHUCEN C
MOMOIIBIO JIECATUYHBIX ApoOeil M cTerneHel ducia
10, npUMEHSATH UX B PEAIbHBIX CUTYaLHAX.
[IpuMeHsTh NPU3HAKKU JEIUMOCTH, Pa3jIOXKEHHUS Ha)
MHO>KUTEIH HaTypalbHBIX YUCEIL.

PemaTe 3amauM Ha 4acTH, MPOLIEHTHI, MPOMOPLHUH,
Ha HaXOXJCHHE ApoOM (MPOIIEHTa) OT BEIMYMHBI U
BeIMYMHBI 10 €€ JpolOu (TpoueHTy), JIpodu
(TIporieHTa), KOTOPBIM COCTaBIIsACT OHA BEIMYUHA OT|
npyroii.  IlpuBoauth, pazOupaTh, OLIEHUBATH
[Pa3JIMYHBIC PEIICHUs, 3allUCH PEUICHUH TEKCTOBBIX
Bazad.

OECKOHEUYHYIO




PacriozHaBaTh M OOBSACHATH, ONUPAsICh  HA
ONpeNeNieHusl, TPSIMO  MPOIOPLHUOHAIBHBIE |
00paTHO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH MEXIY)|
BEIIMYMHAMU; MIPUBOJIUTH pUMEPHI ITUX
BaBUCUMOCTEH W3 pealbHOr0 MHUpa, U3 JPYTHUX
yI€OHBIX TPEIMETOB.

PemaTh TPaKTHKO-OPUEHTUPOBAHHBIC 3aJaYd  HA
MpoOW,  TPOIEHTHI, TMPSIMYHD W  OOpaTHYIO
MPOMOPIHMOHAILHOCTH, TIPOTIOPITUN

HcJIa
BLIYHCJICHHS.
KBaaparnbie
KOPHHU

(6 9)

KBanpaTubiii kopeHb U3 uncia. [lonarue
00 MppaLMOHATIBHOM YHCIIE.
JlecsiTuuHbIe TPUOTUKECHUS
MPPALMOHATIBHBIX YHCET.
JlerictBuTenbHble uncna. CpaBHEHHE
NENCTBUTENBHBIX YUCEI.
ApudmMeTHIecKui KBaJpaTHBIN KOPCHb.
Ypaaernue Buja X2 = a. CBoiicTBa
apu(MeTHuYeCKuX KBaAPATHBIX KOPHEH.
[TpeoOpa3oBaHUe YHCITOBBIX
BBIpXKEHUI, COAEpKAIINX KBAPATHBIE
KOpHH

@dopMynupoBaTh ONnpeAeIeHre KBapaTHOIO KOPHS
13 yncia, apuMETHIECKOro KBapaTHOTO KOPHSI.
[TprMeHATH oneparuio U3BJICYEHUS KBaAPATHOTO
KOPHS U3 YMCIIA, UCIIONIB3YsI IPH HEOOXOAUMOCTH
KaJIbKYJISATOP.

OneHuBaTh KBaJpaTHbIE KOPHU LIETIBIMU YHCIAMU U
MECATUYHBIMU JPOOSIMHU.

CpaBHUBATh U YIOPSAJOYMBATh PALIMOHAJIBHBIE U
MppalnoHaIbHbIE YNCIIA, 3alIMCAHHBIE C TIOMOIIBIO
KBaJpPATHBIX KOPHEM.

VccnenoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOUHBIE
1 TpuOIKEHHBIE KOpHH TipH & > 0.

VccnenoBaTh CBOIMCTBA KBaPAaTHBIX KOPHEH,
[TPOBO/ISI YUUCIIOBBIE SKCIIEPUMEHTBHI C
MCIOJIb30BAaHUEM KaJIbKYJIATOpa (KOMIIBIOTEPA).
/loka3pIBaTh CBOMCTBA apU(PMETUUECKUX
KBaJpaTHBIX KOPHEN; MPUMEHATh UX IS
npeoOpa3oBaHMs BRIPAKEHUH.

BbImoaHATh mpeoOpa3oBaHus BBIPAKEHUH,
coJleprKalliX KBaJpaTHbIe KOPHU. Beipaxarts
MEpPEMEHHBIE U3 TEOMETPUUECKUX U (PU3UIECKUX
dbopmy.

BbrancisaTe 3Ha4EHUS BBIPA)KEHNH, COAEPIKAIINX
KBaJIpaTHbIE KOPHU, UCTIOIb3YsI IPU
HE00XO0IMMOCTH KAJIBKYJIATOP.

[Uucaa
BLIYMCJICHHS.
CrTeneHn ¢ HeabIM
nmoka3zaTeJjieM

3w

H

CTeneHb ¢ IeJIBIM ITOKa3aTeaeM.
CrannapTHas 3alKCh YHCIIA.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpa
(OT 271€MEHTapHBIX

YacTHUIl O KOCMUYECKMX OOBEKTOB),
TUINTEIBHOCTD IIPOLIECCOB B
OKpY’KaroIlleM MHUpe.

CBOJiCTBa CTENIEHHU C LIEJIBIM
MoKazareieM

@DopmMynupoBaTh ONpeIeTIeHNEe CTEIIEHH C TeITBbIM
MOKAa3aTeIeM.

Hpe}ICTaBHﬂTB 3aIUCh OOJIBIINX U MAJIBIX YUCEI B
cTanaapTHOM Buje. CpaBHUBATh YUCIA U
BCJIMYNHBI, 3aIITMCAHHBIC C UCIIOJIb30BAHUEM CTCIICHU
10.

Vcroib30BaTh 3aMKCh YHCET B CTAHIAPTHOM BHJIC
TS BRIpQsKEHUST pPa3MepOB O0BEKTOB, IITUTEILHOCTH
MPOIIECCOB B OKPYKAIOIIEM MHUDE.

DopMyIHpOBaTh, 3aITUCHIBATH B CHUMBOJIMYECKOM
(dhopMe U WILTIOCTPUPOBATh MPUMEPAMHU CBOMCTBA
CTETICHH

C IIEJIBIM TTOKa3aTeIeM.

[TprMeHsITh CBOMCTBA CTETICHU I TPeo0pa30BaHUs
BBIpa)KeHHﬁ, COoZACpKAINX CTCIICHU C TCIIbIM
MoKasareneM. BEIMOTHATE 1eWCTBUS C YUCTaMH,
3alUCaHHBIMU B CTAaHAAPTHOM BUJIE (YMHOXKEHHE,
neneHue, BO3BEICHUE

B CTCTICHD)

AJredpanyeckue
BbIPA:KeHH S

bykBeHHBIE BbIpakeHUs. IlepeMeHHBIE.

HOHYCTI/IMI)IG SHAYCHUA TICPEMCHHBIX.

OBnazerp anreOpandeckoi TEPMHHOJIIOTHEH U
CUMBOJIMKOW, IPUMEHATh €€ B IPOLECCE OCBOCHUS




(10 v)

DOopMyIIBL.

[IpeobpazoBanme OYKBEHHBIX
BBIDQKEHUI, pacKphlTUE CKOOOK U
MpUBEICHNE MOIOOHBIX CIaraeMbiX.
CBolicTBa CTENEHU C HaTypalbHBIM
[MOKa3aTesIeM.

Muorouwienbl. Ciio;KeHHE, BLIYUTaHUE,
YMHOKE€HUE MHOTOWIEHOB. DopMyIib
COKPAILIEHHOIO YMHOKCHHUS.
Pa3no)xeHre MHOTOYJICHOB Ha
MHO>KUTEN

yueOHOTO MaTepuania.

Haxomuth 3HaueHWs OYKBEHHBIX BBIPAXKEHUN IPH
BaJlaHHBIX 3HAUEHUSX OyKB; BBITIOJTHSTH,
BBIUKCIICHUS 110 hopMyIiam.

BoinonHATs npeoOpa3oBaHUs LEIOI0 BBIPAXKEHUS B
MHOTOYJICH TPUBEACHUEM IOJOOHBIX CJaraeMbix,
[PACKpBITHEM CKOOOK.

BEBINOMHAT YMHOKEHHE OJHOYIEHAa Ha MHOTOWIEH
M MHOTOYICHA HA MHOTOUICH, PUMEHSATH (hOPMYJIIbI
KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.
OCylIEeCTBIIATh  Pa3JIOKEHUE MHOTOWIEHOB  HA)
MHOKUTEIH MYTEM BBIHECEHHS 32 CKOOKH OOIIero
MHOXKUTENS, TPUMEHEHUs (QOpMYJIbl  Pa3HOCTH
KBaIpaToB, (POPMYJI COKPAIEHHOTO YMHOKEHUSI.

[ IpumensTh NpeoOpa3oBaHNEe MHOTOWIECHOB JIJIs
[pEIIeHUs Pa3IMYHBIX 33724 U3 MAaTEMaTHKH,
CMEXHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

'YpaBHeHus1

H HepPaBEeHCTBA.
KBaaparnbie
YPABHEHHUA

(7 9)

KBanpatHoe ypaBHeHue. Henonnoe
KBaJpaTHOE ypaBHeHue. Dopmyra
KOpHEH KBaJIpaTHOTO YpaBHEHMUS.
Teopema Buera.

Perienue ypaBHEHHM, CBOJIAIIUXCS K
KBaApPaTHBIM.

IPacriozHaBaTh KBajlpaTHbIE YpaBHEHUS.

3anuceiBaTh GOPMYITY KOPHEH KBapaTHOTO

YPaBHEHHS; pEIIaTh KBaIpaTHbIC YPABHEHUS —

[TOJIHBIC Y HENOJIHBIE.

IIpoBoauTh NpoCTENIINE NCCIIEN0BAHUS

KBaJPAaTHBIX YPAaBHECHHM.

PemaTs ypaBHEeHMsI, CBOASILNECS K KBaJIPaTHBIM, C

MOMOLUIbIO IPe0Opa30BaHUi U 3aMEHON

[MEpEMEHHOM.

HaGmtonate 1 aHAIM3UPOBAThH CBSI3b MEXY

KOPHSIMHU M KO3 PHUIMEHTAMU KBaJPaTHOT'O

YPaBHEHUS.

DopMynupoBats TeopeMy Buera, a Takxke

00paTHYIO TeOpeMY, IPUMEHSTh 3TH TEOPEMBI JIIs
CIICHMS 3a]a4.




INPAKTUKYM IO MATEMATHUKE 9 kaace (35 yacoB)

HaszBanue pasgena
(TemMbl) Kypca (4ucjao
4acoB)

OcHoBHOe conep:kanue

OcHOBHBIE
00y4aroumuxcs

BHU/bI ACATECJIbHOCTH

Apoou (184) OObIKHOBEHHAs 1p00b, OcHOBHOE | CpaBHHUBATh U YHOPSA0YHUBATEH APOOH, BEIOMPATH
CBOMCTBO JpO0OH, COKpaIeHNE croco0 cpaBHEHHUS JIPOOEH.
npobeit. CpaBHeHHE U [TpencraBisTh qecATUYHbBIE JPOOU B BUIE
yIOpsI0YMBaHUE JPOOEH. OOBIKHOBEHHBIX ApOOEi M OOBIKHOBEHHBIE B
Hecaruunblie 1poOu 1 MeTpUdecKas | BHJIE IECATHYHBIX, UCTIOIb30BATh
cucreMa Mep. HKBUBAJICHTHBIE PE/ICTaBIECHUS IPOOHBIX YHCE
Apudmernueckue 1eicTBUS C NIPU UX CPaBHEHHH, TIPU BHIYUCICHUSX.
OOBIKHOBEHHBIMH U J€CATUYHBIMU | Mcnonb30Bath JecaTUUHbIE ApoOu Npu
Ipo0sMu. npeoOpa3oBaHUU BETUYMH B METPUUECKON
OtHomienue. JleneHue B JaHHOM cucTeMe Mep.
oTHouieHuu. Maciura0, BoimonuaTe apudmernyeckue 1eHcTBUs C
IPONOPLHSL. OOBIKHOBEHHBIMH U JAECCATUYHBIMU APOOSMHU.
ITonsTne nmpoueHTta. Berunucinenue | BelUMCIATH 3HAYEHUS BBIPAKEHUN, CONEPKAIIMX
IPOLIEHTA OT BEJIMYUHBI U OOBIKHOBEHHBIE U JIECATUYHbIE podHu,

BEJIMYMHBI 110 €€ IPOLICHTY. BBINOJIHATH peoOpazoBaHust Jpooeit, BHIOUpaTh

Pemnienne TeKCTOBBIX 3a/1a4, croco0, MPUMEHATh CBOWCTBA apr(PMETHIESCKUX

coJiepKaluX ApoOU U MPOLEHTHL. | AeHCTBUM A paliMOHATIN3aK BHIYMCIICHUI.
CocTaBisITh OTHOIICHHS U TIPOTIOPLINH,
HaXO/IUTh OTHOULIEHUE BEJIUYUH, JICIUTh
BEJIMYMHY B JAHHOM OTHOIICHHUHU.
WuTepnperrpoBaTh MaciuTad Kak OTHOLLICHHUE
BEJIMYHMH, HAXOJIUTh MacITad riaHa, KapTel U
BBIUUCIIATh PACCTOSIHUSL, UCTIONb3Ys MacIITao.
OOBACHATD, UTO TAKOE MPOLEHT, YIOTPEOIATh
000pOTHI PeUH CO CJIOBOM IPOLIEHT.
BripaxkaTh NpOIEHTHI B IpO0SX U JpoOH B
IPOILIEHTaX, OTHOILIEHHE IBYX BEIMUYHUH B
MPOICHTAX.
BBIUuCIIATE NPOLIEHT OT YUCIIA U YKCIIO MO €ro
npoueHTy. OKpyrisTh JpoOH U MPOLIEHTHI,
HaXOJUTh MPUOIMIKEHHS YU CE.
Pemrate 3aaun Ha 9acTH, IPOIICHTHI,
IPOMNOPIMHU, Ha HAXOXKACHUE IpoOH (IIPOLIEHTA)
OT BEJIMYMHBI M BEJTMYUHEI 110 €€ ApoOHu
(mporeHTy), ApodH (IIPOIeHTa), KOTOPHIH
COCTABJISICT OIHA BEJIMYMHA OT JAPYTOM.
[TpuBOANTE, pa3bupaTh, OLIEHUBATH PA3JIUNUYHbIC
pEIIeHHSI, 3aITUCH PEIICHUI TEKCTOBBIX 3a/1a4.
W3pnekatb  uHpoOpManMi0O M3 TaOIUI U
IUarpaMM, — WHTEPIPETHPOBATh  TaOIMYHBIE
JTaHHBIE, OTpeNeNsTh HaunOosbIIee "
HaMMEHBIIIEe U3 NPEACTABICHHBIX TaHHBIX

Yucaa u | ParmonansHeie yucina, | Pa3BuBaTh MpeacTaBIeHHs O YHCIAax: OT

BBIYMCJICHHS. UpparroHaIbHbIE YHCia, | MHOJKECTBA HATYPaJbHBIX YHCEN J0 MHOXECTBA

JelicTBUTeIbHBIE KOHEYHbIE U JeCTBUTENBHBIX

yHciaa OECKOHEUHbIE NIECATHYHBIE JIPOOU. | YHMCEN.

(10 v) MHoxecTBO NEeNCTBUTENBHBIX | O3HAKOMUTHCS C BO3MOXKHOCTBIO IIPE/ICTABIICHUS
qHCell, ACUCTBUTEILHBIC NEWCTBUTEIILHOIO YHCIa KakKk OECKOHEYHOH
qucia KaK OECKOHEUHBIC | JCCATUYHON JpoOu, MPUMEHATh JECITUYHBIC
necaTudHble  ApoOu.  B3aumuo | mpubmmxeHus paLMOHATIBHBIX u
OJTHO3HAYHOE COOTBETCTBHUE | HPPALIMOHAIBHBIX YHCEIL




MEXIY MHOECTBO
JENCTBUTENbHBIX qucen u
MHOECTBOM TOYEK KOOPJIUHATHOU
MIPSMOM.

CpaBHenue JIEHCTBUTETBHBIX
yucen, apupMeTHyecKkue IehHCTBUN
C ACUCTBUTEIBHBIMHU YUCIAMHU.

[Tpubmmxénnoe 3HAYCHHE
BEJIMYMHBI, TOYHOCTb
MPUOJIIKEHUS.

Oxkpyrnenue uyucen. [lpukuaka u
OIICHKA Pe3yJIbTATOB BBIYUCIICHHIH

N300paxaTh ACUCTBUTEIbHBIC YHCIIA TOYKAMH
KOOPJAWHATHOU MPSIMOIA.
3anuceiBaTh, CpaBHUBATh
JICCTBUTEIIbHBIC YUCIIA.
BreinosiHATh, codeTas YCTHbIE M IMCbMEHHBIE
npuéMbl,  apuQMeTHuecKue - JEHUCTBUS  C
pPalMOHAIBHBIMU YHCIIAMHU; HAXOJUTh 3HAYEHUS
CTENEHEH C LEJIbIMU IOKa3aTelIIMU M KOPHEH;
BBIYMCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.
[lonyuntes mpexacraBieHue O  3HAYUMOCTH
JICUCTBUTENIBHBIX ~ YHCEJI B  IPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA.

AHanM3upoBaTh U JieJaTh BBIBOJBI O TOYHOCTH
npUOMIKEHUs JEHCTBUTENBHOTO YHWCia  [PU
pELIEHUH 33a]1a4.

OKpyrisTh JEHCTBUTENBHBIE YMCIIA, BBIIOJHATH
NPUKUIKY PE3YyJbTaTa BbIYMCICHUHN, OLIEHKY
3HAYEHUM YMCIOBBIX BBIPAKEHUM.

3HAKOMUTBHCS C UCTOPHUEHN pa3BUTUS MATEMATUKHU

U YHNOPSAOYUBATH

Yucaa )
BBIYHCJICHHS.
CTenneHb ¢ IEJIBIM
nokasartejieM

(49)

CreneHb ¢ 11eJIbIM OKA3aTEeNIEM.
CranjaprHas 3amuch yucia.
Pa3mepsl 00BEKTOB OKPYKAIOLIETO
Mupa (0T AJIEMEHTapHbIX
YaCTHII 10 KOCMUYECKUX
00BEKTOB), ITUTEIILHOCTD
IPOLIECCOB B
OKpY’KaloIIieM MHpe.
CpoiicTBa cTemeHu ¢
nokazaresieM

O CJIbIM

DopMyIMpOBaTh ONPENEICHUE CTENEHU C LIEIbIM
IIOKa3aTeNEM.

[TpencraBasaTh 3anuch OOMBIIMX U MAJIBIX YHCEI
B cTaHAapTHOM Buje. CpaBHUBATh YUCIa U
BEJIMYMHBI, 3alICAHHBIE C UCII0Jb30BAHUEM
crenenu 10.

Hcnonp30Bath 3aMuch YUCEN B CTAaHJAPTHOM
BU/JIE JIJIS1 BBIPAXKEHUS pa3MepPOB 0OBEKTOB,
JUTMTENBHOCTHU MPOLIECCOB B OKPYXKAIOLIEM MUPE.
@opMyIMpPOBaTh, 3AMKMCHIBATh B CUMBOJIMYECKOU
dbopmMe 1 WILTIOCTPUPOBATh IPUMEPAMH CBOMCTBA
CTEIECHU

C LIEJIBIM TT0Ka3aTeleM.

[IpumeHsATHh CBOMCTBA CTENEHU IS
npeoOpazoBaHus

BBIPAKEHHM, COAECPIKALUX CTETIEHH C LIEJIBIM
IOKa3areseM. BhINOIHATE NeHCTBUSA ¢ YACIaMH,
3alMCaHHBIMU B CTaHAAPTHOM BH/JIE
(YMHO€HUE, JIeJIEHNE, BO3BEICHUE

B CTETCHb)




