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Ils1anupyemble pe3yabTaThl OCBOCHUSI Y4eOHOI0 npeaMeTa «Ajaredopa»
7-9 xJ1accel
N3ydenne ™MaTeMaTHKM Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
HaIpaBJICHO Ha JOCTH)KEHUE OOYYAIONIUMUCS JTUYHOCTHBIX, METAlpEeJIMETHBIX U
MPEAMETHBIX 00pPa30BaTENIbHBIX PE3YIbTATOB OCBOCHUS yU€OHOTO MIPEeaAMETA.
JIM4HOCTHBIE  pe3yJbTaThl OCBOCHHS MPOTPaMMbl MO  MaTEMaTHUKE

XapaKTepU3yroTC:

1) maTpruoTHYECKOE BOCITUTAHHE:

NpOSIBJICHUEM HWHTEpeca K TNPOILJIOMY U  HACTOSIIIIEMY POCCHUUCKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHMEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaTeMaTHUKOB W POCCUMCKONW MaTeMaTHYE€CKOW IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JOCTH)KCHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) TpaskJJaHCKOE W JyXOBHO-HPAaBCTBEHHOE BOCITUTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S3aHHOCTEN rpakJaHWHA U PETH3alUUA €T0
npaB, TMpPEJACTaBICHHMEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) TpyI0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYaCTHE B PpEIICHHM NPAKTUYECKUX 3a]ay
MaTE€MAaTHYE€CKON HANpaBIE€HHOCTH, OCO3HAHMEM BaXHOCTU MATEMaTUYECKOTO
o0Opa3oBaHWs Ha TPOTXKEHUU BCEH JKM3HM IJISl YCIEIMHON MpodecCuOHATbHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHINBUIYAIBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 5cTeTHYECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHAJFHOMY W ACTETHYECKOMY BOCTIPUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/lau, PEUICHUN, pacCyk JACHUM, YMEHUIO BHUIETh
MaTeMaTH4eCKrUe 3aKOHOMEPHOCTU B HCKYCCTBE;

5) IICHHOCTH HAYYHOTO TIO3HAHWSI:

OpUEHTAallMEd B JCATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX
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MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oOliecTBa, MOHUMaHUEM MaTEMAaTHUYECKOM Haykh Kak cdepbl YeI0BEYECKOM
NEATENBHOCTH, ATANOB €€ Pa3BUTUSA M 3HAYMMOCTU U1 PAa3BUTHUSA LIMBHIM3ALUU,
OBJIQJICHUEM SI3IKOM MATEMaTUKH U MATEMAaTUYECKOM KYJIbTYpOHl KaK CpEICTBOM
MO3HAHUS MHPA, OBJIAJECHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEA0BATEIbCKON
NEATENbHOCTH;

6) pusnyeckoe BocmuTaHue, (OPMHUPOBAHHME KYJIbTYpbl 30POBbS H
AMOIMOHAIBHOTO 0JIaronoayyus:

TOTOBHOCTBHIO MPHUMEHSTh MaTEMAaTHYECKUE 3HAHUSI B HMHTEpecax CBOErO
3I0POBBSI, BEICHUS  3JI0POBOTO  0Opa3za  KWM3HU  (30pOBOE  MHTaHUE,
cOQJTaHCUPOBAHHBI PEXUM 3aHATAW M OTAbIXa, peryispHas ¢u3ndeckKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha ONIMOKY M TaKOTO JK€ MpaBa JAPYroro 4ei0oBeKa;

7) 9KOJIOTrHYeCKOe BOCIIUTAHNUE:

OpUEHTAIMEN HAa IPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIsl pEeLeHUs 3a/1a4
B 00JIaCTH COXPAHHOCTU OKpY’Karolled cpeiabl, IUIAHUPOBAHUS TMOCTYIKOB H
OLIEHKH HMX BO3MOXHBIX IOCIEACTBUM I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX TIPOOIeM U MyTeH UX PEIICHHUS;

8) amanTanus K WM3MCHSIONUMCS YCJIOBHUSM COLMAIBHON W MPUPOIHOM
Cpenbl:

TOTOBHOCTBIO K JCHCTBUAM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Y JAPYTUX JIIOJAEH, MpUoOpeTaTh B COBMECTHOM MESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOMMOCTBIO B (OPMHUPOBAHWW HOBBIX 3HAHHWA, B TOM YHCIE
dbopMynHpOBaTH UIIEH, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUIX, B TOM YHCIIC
paHee HE U3BECTHBIX, OCO3HaBaTh JCPUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CUTyallUl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH

MPUHUMAEMble pEUICHUs U JEUCTBUS, (POPMYIMPOBATH U OLICHUBATH PUCKU U
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MOCJIEICTBUA, (POPMUPOBATH OMBIT.

B pesynbTate ocBO€HUS MPOrpaMMbl [0 MaTEMATHUKE HA YPOBHE OCHOBHOI'O
oOwrero odpa3oBanus y o0yyaromerocst 0yayT chopMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIoIIHecs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABAaTENbHBIMU ~ JICUCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHUKAaTHBHBIMH
JICUCTBUSAMH U YHUBEPCAIBHBIMH PETYISITUBHBIMU JICHCTBUSMHU.

VYHuBepcanbHble TO3HABATEIbHbIE JEUCTBUS 00ecneUnBaOT (OPMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00YyYaIOIUXCs (OCBOCHUE METOAOB MO3HAHMS
OKpPYXaIOILEro MUpa, MPUMEHEHUE JIOTHUECKHUX, HCCIIEOBATEIILCKUX ONEpaIIHil,
yMeHHH paboTaTh ¢ UHPpOopMaLuen).

VY obyuatomierocst 0ynyT chopMUpPOBaHbBI CIAEAYIONIUE 0Aa30BbIC JTOTUUECKUE
JCHCTBHS KaK 9acTh YHUBEPCAIBHBIX MTO3HABATEIHHBIX YICOHBIX JICHCTBUN:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TIOHSATHUH, OTHOIICHUH MEXIY TMOHATHUSAMH, (HOPMYIUPOBATH
OTIpeJIeIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUpUKAIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (GOPMYIUpOBaTh U  NpeoOpa3oBbIBATh  CYXKIACHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIC, €IMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHEIE;

BBISBJISTH ~ MaTreMaTUYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBOpeunst B (pakTax, NaHHBIX, HAOJIOJCHUSX U YTBEPXKICHUSAX, MpeajaraTh
KPUTEPUH JIJISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

IPOBOJIUTH BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3bupaTh J0Ka3aTeNbCTBA MAaTEMATHYECKUX YTBEPXKIEHUH (TpsAMbIE U OT
NPOTUBHOTO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXHBIE  JI0Ka3aTeJIbCTBa
MaTeMaTU4ecKux (H)aKTOB, BBICTPAWBATH APTyMEHTAIINIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCO0 pemieHus y4eOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MNOAXOMSAUUMHA € YYETOM
CaMOCTOSITETIFHO BBIICIICHHBIX KPUTEPHUEB).

Y  oOyuaromerocs  OyayT  chOpMHpOBaHBI  cieaylomue  0a30BbIC
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UCCIIEIOBATENIbCKUE JCHCTBHSI KaK 4YacThb YHHBEPCAJbHBIX TTO3HABATEIBHBIX
y4eOHBIX JEHCTBUMA:

WCIIONb30BaTh BOMPOCHI KaK HMCCIIEOBATEIBCKUNA HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
CaMOCTOSITETTFHO YCTaHABIMBAaTh HCKOMOE W JaHHOE, (hOpMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3HIINIO, MHEHHUE;

NPOBOJIUTH IO CAaMOCTOSITEIBHO COCTAaBICHHOMY TUIAHY HECJIOXKHBIN
OKCMIEPUMEHT, HEOOJbIIOE WCCIEAOBaHNE TIO0 YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTUYECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB MEXKTY COOOI;

CaMOCTOSITETFHO (POPMYIMPOBATH 00OOIIEHUSI W BBIBOJBI IO pe3yibTaTam
NPOBEACHHOTO  HAOJNIONIEHUS, HWCCIICIOBAHMs, OIEHUBATh  JOCTOBEPHOCTH
NIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TIpOIEcca, a TaKKe BBIIBUTATH
IPEJIITOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

VY olGyuarorerocst 0yayT copMupoBaHbl yMeHUs paboTaTh ¢ nHpopManuei
KaK 4acTh YHUBEPCAIbHBIX MO3HABATEIBHBIX yUEOHBIX ACHCTBUM:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH WHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

BBEIOMpaTh (OopMy TpeAcTaBiIeHHS HWHQPOPMAIUM W HWLIIOCTPUPOBATH
perraemMbie 3a/1auu CXeMaMu, TuarpaMmMamMu, HHOU TpaduKoil 1 nX KOMOMHAIUSIMU;

OIICHMBATh HANEKHOCTh HMHPOPMALUUA IO KPUTEPHUSM, MPEITIOKECHHBIM
YUHUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

YHuBepcanbHbIC KOMMYHUKAaTHUBHBIC JEHCTBUS o0ecreunBaroT
c(hOpMHPOBAHHOCTH COIMATBLHBIX HABBIKOB 00yUYaOIIIUXCSI.

VY oOyuaromierocss Oyayt chopMHUpOBaHBI YMEHHS OOINEHHS KaK dYacTh
YHUBEPCATHHBIX KOMMYHUKATUBHBIX YUEOHBIX ACHCTBUM:

BOCTIPUHUMATHh ¥ (POPMYJIHPOBATH CYKJICHHS B COOTBETCTBHH C YCJIOBHSIMHU
U TENISAMH OOIIEHHS, SICHO, TOYHO, TPAMOTHO BBEIPaKaTh CBOIO TOYKY 3PCHHS B

YCTHBIX M IIHCBbMCHHBIX TCKCTAaX, AaBaTb INOACHCHHUA I10 XOA4Y PCIOCHHUA 3ada4u U
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MOJIYYCHHBIM PE3YJIbTaTaM;

B XOJIe¢ OOCYXKICHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOUW TEMBI,
mpoOJIeMBbI, pemaeMol 3a7add, BBICKA3BIBATH WJCH, HAIEJICHHBIC Ha ITOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSIMU IPYTHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pas3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(bopMyITHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh Pe3yJbTaThl PEIICHUS 33J1a4H, SKCIICPUMEHTA, UCCIICIOBaHUS,
NPOEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
NPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

VY oOyuatomierocsi OyayT chOpMUpPOBaHBI YMEHHS COTPYIHHYECTBA Kak
94acTh YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX YUCOHBIX ACHCTBUI:

MOHMMATh M UCIOJb30BaTh MPEUMYIIIECTBA KOMAHJIHONW W WHIUBUIYaJIbHON
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh IIeJIb COBMECTHOM JEATEIBbHOCTH, IJIaHUPOBATh OpPTaHU3AIIMIO
COBMECTHOW palOoThl, pacmpeaesarTh BUABI padOT, AOTrOBapUBATHCS, OOCYXKIATh
IPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX ¢opMmax paboTel (0OCyxkaeHUs, 0OMeH
MHEHHUSIMH, MO3TOBBIE IITYpMBI M JAPYTUE), BHINOJIHATH CBOIO 4YacTh pabOTHI H
KOOPJMHUPOBATh CBOW JEHCTBUS C JPYTUMHU YJC€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOLIMK MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

VYHuBepcanbHble PEryasTUBHBIC NEHUCTBUA OOECIeYMBaIOT (HOPMUPOBAHUE
CMBICIIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JTMYHOCTH.

VY oOyuaromerocss 0yayT chOpMHpPOBAaHBI YMEHHsI CaAaMOOPTAHHM3AIUU Kak
94acTh YHUBEPCAJIbHBIX PETYISITUBHBIX YICOHBIX JIEHCTBUA:

CaMOCTOSATETILHO COCTAaBJISTh IUTAH, aJTOPUTM PEIISHUs 3aaadu (WU €ro
4acTh), BBIOMpATh CIOCOO pelIeHUus C YYETOM HMEIOIMXCS PECYypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pelieHuii ¢ yaéToM HOBOUM MH(GOPMAIIUH.

VY olOyuaromerocst 0ynyT copMupoBaHbl YMEHHS CAMOKOHTPOJIS KaK 4acTh

YHUBEPCAJIbHBIX PETYISTUBHBIX YUCOHBIX JEHCTBUIA:



BJa/IeTh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ybTara
peneHnss MaTEMaTUYECKON 3aa4H;

MIPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PELICHUM 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATa JECATEIBHOCTH IOCTABIECHHON LIEIH U
YCIOBUSIM, OOBSCHATh IPUYUHBI JOCTUKEHUS WIM HEJOCTUKEHUS 1IeJId, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIe pe3yjbTAaTbl OCBOEHHUSI MPOrpamMMbl Y4eOHOIo Kypca
«Adaredpay.

[IpeameTrHbIe pe3ynbTaThl OCBOEHUS MPOTPaMMbl YUeOHOTO Kypca K KOHITY
oOydeHus B 7 Kiacce.

Uwucna v BEIYUCIICHHUS.

BrinonHsATh, coueras yCTHbIE W NMHUChbMEHHBIE NMPUEMBI, apuPpMETUUECKUE
JEHUCTBHS C PAITMOHAIBHBIMHU YHCIIAMHU.

HaxonuTe 3Ha4YeHUS YUCIOBBIX BBIPAKEHHUH, MPUMEHSATh Pa3HOOOpa3HbIE
CIOoCcOOBI M MPUEMBI BBIUMCICHUS 3HAYEHUI JPOOHBIX BBIPAKEHUM, COJIEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT OHOM (HOPMBI 3aMKCH YKCeN K Apyroi (mpeoOpa3oBLIBAThH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO TPOOBb).

CpaBHUBATh U YIOPSAOUYMBATH PAlMOHAJIbHBIC YUCIIA.

OKpyrasaTh yucia.

BbINONHATh TNPUKUAKY U OLEHKY pE3yibTaTa BbIYMCICHUH, OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAXKECHUU. DBBINONMHATE [OEUCTBHS CO CTEINEHSIMHU C
HaTypaJIbHbIMH MOKA3aTEISIMU.

[IpuMeHsAT,  NpU3HAKK ~ JEIUMOCTH, Pa3JIOKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIE 3a/1aud, CBSI3@HHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AnreGpandeckue BhIpaKESHUS.

Hcnonwp3oBaTh anreOpanyeckyr0 TEPMUHOJOTHIO U CUMBOJIUKY, IPUMEHSITh

e€ B IpoLecce OCBOCHMs Y4eOHOI0 MaTrepuaia.
HaxomuTe 3HaueHuss OYKBEHHBIX BBIPOKCHHUN TPH 3aJaHHBIX 3HAUYCHHSIX
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MePEMEHHBIX.

Boimonusate  mpeoOpa3oBaHUs — IIEJIOTO  BBIPAXEHUS B MHOTOWICH
MIPUBEJICHUEM MTOJIO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINOMHAT YMHOXEHHE OJHOWICHAa HAa MHOTOWIEH M MHOTOWICHa Ha
MHOTOYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymiecTBasATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHMUsSI 3a CKOOKM OOINEero MHOXWTEINS, TPYNIUPOBKH  CJIaraeMbiX,
npuMeHeHus OPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumensaTh MpeoOpazoBaHUs MHOTOUYJICHOB JIJISI PEIICHUS PA3IUYHBIX 3a71a4
U3 MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKH.

Hcnons30BaTh CBOWCTBA CTENEHEW € HATypaJbHBIMHU TIOKa3aTEIsIMU JIJIst
npeoOpa3oBaHus BBIPAKCHHM.

YpaBHEHHS U HEPABEHCTRA.

Pemiath nuHelHbIE ypaBHEHHS C OJIHOM TIEPEMEHHOM, NMPUMEHSsST MpaBHUia
nepexoqa OT UCXOJHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[TpumensaTs rpaduueckue METOIbI NMPU PEIICHUU JTUHEHHBIX ypaBHEHUN U
UX CHCTEM.

[lonOupaTs TpuUMepbl Map YHCEN, SABIAIOMIUXCS PEIICHUEM JMHEHHOTO
YpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpoutrh B KOOPIMHATHOW IUIOCKOCTH TpaduK JIUHEHHOTO YpaBHEHUS C
JByMsI TIEPEMEHHBIMHU, TIOJB3YSACh TpauKoOM, MPUBOAUTH TMPUMEPHI PEIICHUS
YpaBHEHHS.

Pemath cuctembl ABYX JMHEHHBIX YPaBHEHHH C ABYMSI MEPEMEHHBIMU, B
TOM YHCJIe TpaduuecKu.

CocTtaBiiTh M peliaTh JUHEWMHOE YpaBHEHUE WIM CHUCTEMY JIMHEHHBIX
YpaBHEHHM 1O YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIA pe3yJIbTarT.

OyHKIUU.

N3o00paxarh Ha KOOPAMHATHOMW MPSIMOM TOYKH, COOTBETCTBYIOIIUE

3aJaHHbIM KOOpJAHWHAaTaM, JIydd, OTPC3KH, HHTCPBAJIbl, 3aIlMCBIBATb YHCJIOBLIC
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MIPOMEKYTKU Ha aNre0pandyeckoM si3bIKe.

OtmeyaTh B KOOPJIMHATHOM MJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEUHBIX QyHKIUN. CTpouTh rpaduk GyHKIUU Y = |x|.

OnuceiBaTh € TOMOINBIO (YHKIMHA WM3BECTHBIE 3aBHUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb,
MPOU3BOIUTENBLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTe 3HaueHune pyHKIMM 10 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduueckuii cnoco® MpeicTaBiIeHUs U aHalu3a WH(OpMauu,
U3BJIEKATh U UHTEPIPETUPOBATH HH(POPMALIHMIO U3 TPA(QUKOB peaibHBIX MPOILIECCOB
Y 3aBUCUMOCTEN.

[IpenmeTHbIe pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kkiacce.

Yucna v BEIYHCTICHUS.

Hcnonb3oBaTh HayallbHBIEC MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIbHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIYMCICHHUM, n300paxarh eWCTBUTEIbHBIC
Yyclia TOYKaMHU Ha KOOPAMHATHOU MPSIMOM.

[IpumensaTh TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOAMMOCTHU KAJIBKYJISTODP, BBITOJHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COACpPXKAIIUX KBaJpaTHbIE KOPHH, HCIHOJb3YS
CBOMCTBAa KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIINX M MAaJbIX YKCE C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yncia 10.

AnreGpandeckue BbIpaKEHUS.

[IpuMeHATh TOHSATHE CTENEHW C IEedbIM IIOKa3aTesieM, BBINOIHATh
npeoOpa3oBaHus BBIPAXKECHHI, COIEPIKALIUX CTETIEHH C LENIbIM TOKa3aTeeM.

BbImonHATE TOXAECTBEHHBIE MpeoOpa3oBaHUs PALMOHAIBHBIX BbIPAXKCHHM
Ha OCHOBE MpaBWJI JEHCTBUI HAaJl MHOTOWICHAMH U alNreOpandecKuMH JIpo0siMu.

PackiianpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKHATEIH.

[TpumenaTs mpeobpazoBaHusl BRIPAKCHUN ISl PEIICHUS PA3IUYHBIX 3a7a4
U3 MaTEMaTHKH, CMEKHBIX MPEAMETOB, U3 PEaTbHON MPAKTHKH.

YpaBHEHHS 1 HEPABEHCTBA.



Pemate nuHENHbIE, KBaJpaTHBIE YPABHEHUS U PaLMOHAIbHBIC YpPaBHEHUS,
CBOJAILMECA K HUM, CUCTEMBI JBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

[IpoBOoaUTE MpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C IPUMEHEHUEM rpaduyecKux MpeacTaBiIeHuil (ycTaHaBIMBATh, UMEET
JM ypaBHEHUE WM CHUCTEMA YPABHEHUM PELICHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

[lepexoanTh OT ciaoBecHOW (OPMYIHPOBKHM 3aaaud K €€ anredpanueckon
MOJEIM C IIOMOLIBIO COCTABJICHUsS YPAaBHEHUsS WM CUCTEMbl YpaBHEHMUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IIOJyYEHHBIN pe3yibTar.

IIprMeHATh CBOMCTBA YHUCJIOBBIX HEPABEHCTB [JI CPABHEHUs, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, 1aBaTh
rpauyuecKy0 WILTIOCTPAIMI0O MHOXKECTBAa pEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

O yHKIUY.

[loHMMaTh ¥ UCHOIB30BaTh (HPYHKLMOHAJIBHbBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHHUS), ONPENENITh 3HAUeHHE (PYHKIMM IO 3HAYECHUIO
apryMeHTa, OIlpeesaTh CBOMCTBA QYHKIMH 110 €€ rpaduKy.

CtpouTth rpadyKu dJIeMEHTAPHBIX (PYHKIIUHA BUAA:
P 2 3 y
y=_,y=x5y=x%y= Vx, y = |x|, ONMCBHIBATH CBOICTBA

YUCI0BOU QyHKIHH 10 €€ rpaduKy.

[IpenmeTHbIE pe3yiabTaThl OCBOCHHUS MPOTrpaMMbl yUeOHOTO Kypca K KOHILY
oOydenus B 9 kiacce.

Yucna ¥ BRIYUCIICHUS.

CpaBHUBAThH U YIOPSIAOUYUBATH PAIIMOHAIIEHBIC U UPPAIlMOHAJIbHBIC YHUCIIA.

BeimosHATh apudMeTHUeCKHe JACHCTBUS C pallUOHAIBHBIMH YHUCJIAMH,
coyeTas YCTHBbIE M TIMCbMEHHBICE MPHUEMBI, BBINMOJHATh BBIUMCICHUS C
HppallMOHATLHBIMUA YHUCIIAMU.

HaxonuTe 3HaveHHs CTeNEHEW C NEIbIMU IIOKa3aTesIMH W KOPHEH,
BBIYMCIIATH 3HAUCHUS YUCIIOBBIX BBIPAKCHUH.

OprrJISITB I[CﬁCTBHTCJ'IBHBIC 4YKCiida, BBIIIOJHATL IIPHUKHUAKY pE3yiibTaTta
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BBIUHMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHEHHUs U HEPABCHCTBA.

Pemars nuHElHBIE U KBaJApaTHBIE YPAaBHEHUsS, YPABHEHUs, CBOIALIMECS K
HUM, POCTEHIITINE TPOOHO-paAIMOHATBLHBIC YPABHEHUSI.

Pemars cucteMsl IByX JIMHEWHBIX YPaBHEHUW C JIBYMsI NEPEMEHHBIMHU W
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3amaud  anreOpanuecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMU.

[IpoBoaUTH MPOCTEUIIINE UCCIEOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpaUUecKux MpeacTaBiIeHUl (YCTaHABIUBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHBIC HEPABEHCTBA, KBAJPAaTHBIC HEPABEHCTBA, M300pakaTh
pEIIEHUE HEPABEHCTB HA YHWCIIOBOM MPSMOM, 3alMChIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pematre cucTtemMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbBI  HEPABEHCTB,
BKJIFOYAIONME KBAJPAaTHOEC HEPABEHCTBO, H300pakaTh PEIICHUE CHUCTEMBI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIMYHBIX 3a]1a4.

DOyHKINH.

Pacno3naBath (yHKIIMM W3y4deHHBIX BHAOB. [loka3piBaTh CXeMaTUYECKHU

pPacmoyioKeHHE Ha KOOPJAMHATHON TJIIOCKOCTH rpadukoB QyHKIMM Buaa: y = £X,

yzlax+b,y=§, y=ax*+bx+c, y=x3 y=+x,y=|x| B
3aBUCUMOCTH OT 3HaueHUH K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITHA.
Ctpouth M M300pakaTh CXeMAaTHUECKH TpaduKh KBAAPATUUHBIX (YHKIUH,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMH 10 UX Tpaduxam.
PacrioznaBaTh kBagpatnyHyo QyHKIHIO 10 (HopMyIie, TPUBOIUTH IPUMEPHI
KBaIPAaTUIHBIX (YHKIIMHA U3 peaTbHON KU3HU, QU3UKH, TEOMETPHH.

Yucnosbie IMOCJICAOBATCIIBHOCTHU U IIPOIrpCCCHUM.

Pacno3naBath apudMeTHUYECKY0 M TE€OMETPUUECKYIO MPOTPECCHH MpHU
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pa3HbBIX Crlocobax 3aaHusl.

BBINOJNIHATE  BBIYMCIEHHS C HCHOJNb30BaHWEM (OpMyd N-ro wieHa
apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBHIX N YIEHOB.

N300pakaTh 4ji€HBbl MOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPJAMHATHOM
IIJIOCKOCTH.

Pemate 3anauu, CBsA3aHHBIE C YUCIOBBIMU IIOCJIENOBATEIIBHOCTAMHU, B TOM
quCclie 3a/1a4d U3 peajibHOM JKU3HM (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IU(PPOBBIX

TEXHOJIOTHH).
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Coaepxkanue Kypca

AJredpanyeckue BbIPaKeHU

Bripaxkenne ¢ nepeMEHHBIMU. 3HAUYEHUE BBIPAXKECHUS C TMEPEMECHHBIMU.
JlonycTtuMmble 3HAYEHUs IIEPEMEHHBIX. ToxnecTso. ToxnecTBeHHbIE
npeoOpa3zoBaHus aareOpanvyeckux BolpaxkeHui. J0ka3aTenbCcTBO TOXKAECTB.

Crenenp ¢ HaTypaJbHBIM IIOKa3zaTeneM U €€ cBoncTtBa. OIHOYIICHBI.
OpnHowneH cranpapTHoro Buaa. CreneHb ogHOWIEHA. MHoOrowieHsl. MHoOrouneH
crtaHgaptHoro Bujaa. CreneHp MHorowieHa. CloXeHue, BBIYUTAHUE U YMHOXKECHUE
MHOTOWICHOB. DOpPMyIIbl COKPAILIEHHOTO YMHOXXEHHUS: KBaApaT CyMMbI U KBaapaT
Pa3HOCTHU ABYX BBIPAXKEHH, MPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX BBIPAXKCHUU.
Paznoxenne MHOrowieHa Ha MHOXUTENHU. BblHECeHHE O00IIEero MHOXHTENS 3a
ckoOku. Metoy rpynnupoBKu. PasHOCTh KBaapaToB ABYX BbIpaxeHuil. Cymma u
pa3HoCTh KyOOB JBYX BbipaxeHui. KBanparueiii Tpéxwien. KopeHb kBagpaTHOTO
TpéxuneHa. CBolcTBa KBaApaTHOro TpéxuieHa. Pa3nokeHue KBaJIpaTHOTO
TPEXUJIEHA HA MHOKUTEIIH.

Panmonanbabie BeIpakeHus. llenbie BoipaxeHus. J[poOHbIE BBIpaKCHHUS.
PannonansHast npoOb. OCHOBHOE CBOMCTBO palMOHaIbHON apobu. CroxeHue,
BbIUMTAHWE, YMHOXXEHHE U JIeJICHWE palMOHANbHBIX JApobeil. Bospenenue
panMoHaNbHOM  npoObu B cTemeHb.  TOXJAECTBEHHbIE  IpeoOpa3zoBaHUs
palrOHAIbHBIX BeIpakeHUl. CTENeHb C UEIbIM MOKA3aTeNIeM U €€ CBOMCTBA.

KBagpatueie kopHU. ApupMETHUYECKUN KBAAPATHBI KOPEHb U €ro
cBoiicTBa.  ToXXIeCTBEHHbIE  MPEeOoOpa3oBaHUS  BBIPAKEHHUH,  COAEpKAIINX
KBaJpaTHbIC KOPHHU.

YpaBHeHust

YpaBHeHue ¢ ogHOW mnepeMeHHoW. KopeHb ypaBHeHus. PaBHOCHUIIBHBIE
ypaBHeHUs. CBOHCTBAa ypaBHEHMII C OJHON MEpPEMEHHON. YpaBHEHUE Kak
MaTeMaTH4eCKasi MOJEIb PEAIbHON CUTYaLIUH.

JIuneiinoe ypaBHenue. KsaapatHoe ypaBHenue. DopMmyna KOpHEH
KBaJpaTHOro ypaBHeHusa. Teopema Buera. PanmoHnanbnbie ypaBHeHus. PemeHue
pPallMOHANBHBIX YPABHEHUM, CBOMSIIMXCA K JIMHEUHBIM WM K KBaJApaTHBIM
ypaBHEHUAM. PellieHne TeKCTOBBIX 3a7a4 ¢ MOMOIIBIO PAllMOHAIBHBIX YPABHEHUM.

VYpaBHeHue ¢ aByMmsl TmepeMeHHbIMH. [paduk ypaBHEHHUS C JByMS
nepeMeHHbIMU. JInHEeHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €ro rpauk.

Cuctembl ypaBHEHUM C JBYMsI NepeMeHHbIMU. ['paduueckuii MeToj
pElICHUsT CUCTEMBbl YpPaBHEHHM C JBYMs II€peMEHHbIMHU. PemieHune cucrem
YpaBHCHUN METOAOM IIOJICTAHOBKM M CJOXeHHs. CuctemMa JBYyX ypaBHEHHH C
JBYMsI IEPEMEHHBIMH KaK MOJIENIb PEAIbHOM CUTYaIlUU.

HepaBencrBa
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UucnoBble HEPABEHCTBA U UX CBOKCTBA. CII0KEHNE U YMHOKEHHUE YUCIIOBBIX
HepaBeHCTB. OIleHMBAaHME 3HA4Y€HUs BbIpakeHus. HepaBeHCTBO ¢ ogHOM
repeMeHHOU. PaBHOCHIIBHBIC HEpaBEeHCTBA. YHMCIIOBBIE IPOMEXKYTKU. JIMHEHHbBIE U
KBaJpaTHbIE HEPABEHCTBA C OJHOM nepeMeHHOM. CUCTEMBbI HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

YucoBble MHOXKECTBA

MuoxectBo u ero siemMeHThl. CnocoObl 3agaHus MHOXecCTB. PaBHbie
MHOXkecTBa. ITycTtoe MHOkecTBO. [lomMHO)kecTBO. Onepanuu HaJg MHOXKECTBAMM.
NnnrocTpauvst COOTHOLIEHHWM MEXAY MHOXXECTBAMM C IIOMOILIBIO JHArpamMm
Oiinepa. MHO)keCTBa HaTypalbHBIX, LENbIX, PALUOHAJIBHBIX Yucel. PanioHanbHOE

m
YHUCJIO KaK Ipo0b BUJA — rem € Z,n € N, u xak 0eCKOHEYHas MepruogudecKast

necsatudHas ApoOb. IlperncraBnenue 00 HMppaIMOHATBHOM 4YHCIEe. MHOXECTBO
JNCHCTBUTEIBHBIX 4YHCEN. [IpeAcTaBicHUE JEHCTBUTEIBHOIO YHCIA B BHIC
OCCKOHCYHOH HEMEPUOINICCKOMN AeCATUUHON IpoOn. CpaBHEHHE ICHCTBUTEIBHBIX
gucen. Cesa3p Mexay MHOxkecTBamu N, Z, Q, R.

DyHKUUHA

OYHKITMOHAJIbHBIE 3aBUCUMOCTH MEXIY BeluduHamu. [ToHSITHE (QyHKIINU.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mpoiecca. O6mactb
ompejieneHuss W obOnactb 3HadeHUs (QyHkiuu. CrnocoObl 3agaHust (QYHKIUH.
I'paduk dynkmuu. [Toctpoerue rpadukoB PyHKIUN C TTOMOIIBIO IPeoOpa3oBaHUM
¢uryp. Hynu dynkuuu. [IpomexyTku 3HaKonmocTossHcTBa GyHKIUH. [IpoMexxyTku
BO3pacTaHus U yObIBaHUS (DYHKITHU.

JIuneiinas GyHkuus, ¥ o0paTHas — MPONMOPLHOHAIBHOCT, KBAAPATHIHAS
dyHKIms, QyHKIMS Y = VX, UX CBOICTBA U TPadHKH.

YucaoBble M0CI€10BATETbHOCTH

[loHaTEe YHCIOBOW MOCHENOBATEILHOCTH. KOHEUHBIE W OECKOHEYHBIE
nocienoBaTebHOCTU. CrocoObI 3ajaHuUs TIOCIIEI0BATEIbHOCTH. ApUpMeTHYECKast
u reomeTpuueckas mporpeccur. CBoWcTBa UIEHOB apU(METUYECKOW W
reoMeTpudecKoil mporpeccuii. PopMynbl 00IIET0 wWieHa apudMETHYECKOW U
reoMeTpuuecKkorn  mporpeccuii. @opMmynbsl CyMMbBI N TEPBBIX  YJICHOB
apupMeTHIecKoi W TeoMeTpuueckoir mporpeccuit. Cymma OGeCKOHEYHOM
TrCOMETPHYECKON mporpeccuu, y koropoit |q| < 1. IlpencraBnenue OeCKOHEUHON
MEePUOTUIECKON TECITHIHON APOOH B BUAEC OOBIKHOBEHHOU JAPOOH.

DJieMeHThI PUKJIATHOI MaTeMATUKH

Maremarnueckoe wmoaenupoBanue. IIpouentHeie pacué€tel. Dopmyna
CIOXHBIX  TPOUEHTOB. [IpuOmmk€HHbIE  BBIYMCICHUSA.  AOCONIOTHAs U
OoTHOCUTENbHAs morpenHocTd. OCHOBHBIC TpaBWiIa KOMOWMHATOpUKU. YacTora u
BEPOSITHOCTh ClIy4aitHoro coObiTus. Kiaccudeckoe ompejeneHne BEpOSTHOCTH.
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Havanwubie cBenenust o cratuctuke. IIpeictaBneHue NaHHBIX B BUAEC TaOJHII,
KPYTOBBIX M CTO0OUYATHIX quarpamM, rpadukoB. CTaTUCTHUYECKUE XapaKTEPUCTUKHU
COBOKYITHOCTH JJaHHBIX: CpEJIHEE 3HaUCHUE, MOJIa pa3Max, MeJraHa BEIOOPKHU.

AJire0pa B HCTOPUYECKOM PA3BUTHH.

3apoxaeHue anreOpbl, KHUTA O BOCCTAHOBJICHUH UM TMPOTHUBOIOCTABICHUU
Myxammena anb-Xope3mu. Mcrtopusi ¢popMupoBaHUST MaTEMaTHUYECKOTO S3bIKA.
Kak 3apoaunace unes xkoopauHat. OTKpeITHE UppauuMoOHaIbHOCTU. M3 ucTopuu
BO3HUKHOBEHUS (pOpMyn Juisl pelieHus ypaBHeHu# 3-ii u 4-ii cteneneit. Mcropus
pa3Butusa moHsATUA (yHkiuu. Kak 3apoaunace Teopusi BeposTHOCTe. Ywucina
®dubonauuu. 3agava JI. [Tuzanckoro (OGuboHaYuM) O KPOJIHKAX.

JI. ®. Marnunkuit. II. JI. Ye6wmmés. H. W. JloGaueBckuii. B. 4.
bynskosckuii. A. H. Konmaropos. @. Buer. I1. ®epma. P. [lexapt. H. Tapranss.
. Kapnano. H. A6ens. b. Tlackains. JI.[Tuzanckuit

Conep:xxanune y4eOHOro MaTepuaJjia no Kjiaccam

Auareodpa 7 kiaacc

JInuneiliHoe ypaBHeHHe ¢ 0JHOI NMepeMeHHOI.-154. Bpenenue B anredpy.
JIuHeNHOE ypaBHEHHE C OJTHON NTEPEMEHHOM. PellleHne TEKCTOBBIX 3a/1a4.

Heabie BbIpakeHusa -524. TOXIECTBEHHO paBHbIE  BBIPAXKECHUS.
ToxnecrBa. CTeneHb C HaTypaJbHbIM MoOKa3areineM. (CBOICTBa CTENEHU C
HaTypaJIbHBIM MNoKa3ateneM. OnHowieHbl. MHorouneHbl. ClI0K€HUE U BHIYUTAHUE
MHOTOYIEHOB. Y MHOKEHUE OJJHOWICHA Ha MHOTOWIEH. Pa3iokeHne MHOTOWIEHOB
Ha MHOXXHUTENU. BoiHeceHne o011ero MHOKHUTENA 3a CKOOKU. MeTo TpynimupoBKH.
[Ipoun3BeneHne pasHOCTH U CyMMBI JIByX BbIpaX€HUW. PasHOCTH KBaJgpaToB ABYX
BbIpakeHni. KBaapar cymMMbl U KBagpaT pa3HOCTH JABYX BhIpakeHU. Cymma u
pa3HOCTh KyOOB JBYX BbIpakeHuil. [IpuMeHeHHe pa3TUYHBIX CHOCOOOB
Pa3JIOAKEHUS MHOTOWICHA HA MHOKUTEH.

®yukuuu. -124. Cpazu Mexay BenmnunHamu. OyHkiys. CriocoObl 3a1aHus
¢ynkiuun. I'padux dynkiuu. Jluneitnas dyakuus, e€ rpaguk 1 cBOMCTBA.

Cucrembl JIMHEHHBIX YpPaBHEHHl ¢ [ByMsl NepeMeHHbIMHU.-194.
VYpaBHEHHUsI C ABYMsI ITIEPEMEHHBIMU. JINHEHOE ypaBHEHUE C IBYMS IEPEMEHHBIMU
u ero rpadux. Cuctembl ypaBHEHHH ¢ IByMs TIepeMEeHHBIMU. [ padudeckuii MeTon
pEILICHUsI CUCTEMBI JIByX JJMHEMHBIX YPAaBHEHHUH C IByMs NIEpeMEHHbIMH. Pemenne
CHCTEM JIMHEMHBIX YyPaBHEHUW METOAOM MOJCTAaHOBKU. PemeHuwe cucrem
JIMHEMHBIX YPAaBHEHHUM METOJOM CIIOKEHMs. Pelienue 3amad ¢ mOMOUIBIO CUCTEM
JIMHENHBIX YPaBHECHUM.

IToBTOpeHHe U cucTeMaTu3anus y4e0HOro MmarepuaJa.-44.

Auare0pa 8 kiacc

PaunonanbHble BbIpaxeHus.-444. PanuonanpHbie apodu. OcHOBHOE

CBOMCTBO panmoHaibHOU 1poOu. CloKeHHe U BBIYUTAHUE PAllMOHAIBHBIX Jpo0eit
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C OJIMHAKOBBIMU 3HaMeHaTeIsIMU. CI0KEHUE U BHIYUTAHUE PAIIMOHAIIBHBIX JpoOeit
C pa3HbIMH 3HAMEHATENIAMH. YMHOXEHUE WU JIEeJIEHWE pPALMOHAIBHBIX ApPOOeil.
Bo3Benenue panuoHanbHON IpoOU B cTeneHb. TOXKIECTBEHHbIE MPEe0Opa30BAHMS
pallMOHAJIBHBIX  BBIPAXXEHHUMU. PaBHOCUIIBHBIE  ypaBHEHHUs. PalMoHalIbHbIE
ypaBHeHus. CTeNneHb C LEeIbIM OTPUIIATeNIbHBIM ToKazaTeneM. DyHKIus y= K/X U
e€ rpaduk.

KBaaparnbie kopHu. JlelicTBUTENbHBIC YK ca.-254. OyHKusa y=x2 u €€
rpadux. Kanpatasie kopau ApudmeTrnueckuil KBaapaTHbli KOpeHb. MHOKECTBO
u ero sneMeHThl. llonmHO)kecTBO. Omnepanuu Haa MHOXKECTBaMu. UucCiIoBbIE
MHOecTBa. CBoiicTBa apu(METUYECKOTO KBaJpaTHOro KopHs. ToxaecTBeHHbIE
npeoOpa3oBaHus BRIPAKEHUH, CoAepKamKnX apuhMEeTHIECKUE KBaJAPaTHbIC KOPHHU.
OyHKIMA y= X U €€ rpaduk.

KBagpaTrnble ypaBHeHusl.-264. KBagpatHele ypaBHEHUs. Pemienue
HETOJHBIX KBaJIpaTHBIX ypaBHEHUH. DopMysia KOpHEW KBaJApaTHOTO ypaBHEHMS.
Teopema Bueta. Kpagparuelii TpéxuieH. Peuienue ypaBHEHMM, CBOIAIIMXCSA K
KBaJpaTHbIM ypaBHEHUAM. PalvoHalbHBIE YpaBHEHUS KaK MaTEeMaTHYeCKue
MOJEJIH PEAIbHBIX CUTYyalU K.

IToBTOpPEeHUE U CHCTEMATHU3AUA Y4eOHOr0 MaTepuaJa.-74.

Auredpa 9 kiacc

HepaBencrBa.-214. YucnoBele HepaBeHCTBa. (OCHOBHOE  CBOWMCTBO
YUCJIOBBIX HEpaBeHCTB. CJOKEHHME M YMHOXEHHE YHCJIOBBIX HEPABEHCTB.
OuenuBaHue 3Ha4YCHUS BhIpakeHU. HepaBeHcTBa ¢ 0JIHOM niepeMeHHo#. Penienue
JIMHEMHBIX HEPABEHCTB C OJIHOW mepeMeHHOU. UuncioBble mpoMexyTKH. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

KBagpatnunas ¢ynkuus.-324 IloBTopeHue U pacliupeHue CBEACHUU O
¢yukiuu. CeoiictBa (yHkiuu. Iloctpoenune rpaduka ¢yakuun Yy=Kf(x).
[Toctpoenue rpadukoB Gynkuuii y=Ff(x)+b u y=f(x+a). KBagpatuunas dyHkiwus,
e€ rpaduk u cBolicTBa. Pemenne kBanpaTHeIX HepaBeHCTB. CUCTEMBI YPaBHEHUH C
JNBYMsI IEPEMEHHBIMH.
dyieMeHTHI NPUKJIAAHOH MaTeMaTHKN.-214. MaTeMaTru4yeckoe MOJIeIUpOBaHUE.
[IpouientHbIe pacdéThl. AOCOTIOTHAS W OTHOCUTENIbHASI OTPEIHOCTH. OCHOBHBIC
npaBujia KOMOMHATOpUKH. YacroTa © BEpPOSITHOCTh CIYy4YallHOTO COOBITHSI.
Knaccrnueckoe onpenenenue BepossTHOCTA. HavanbHble CBEAEHUS O CTATUCTHUKE.

YucioBble MOCaAEA0BATEIBHOCTH.-214. UucnoBele MOCIEI0BATEIBHOCTH.
Apudmernyeckas mporpeccusi. Cymma 7 TEpPBBIX WICHOB apupMETHYECKON
nporpeccun. ['eomerpuueckas mnporpeccus. CyMma #  TNEPBBIX  YICHOB
reoMeTpuueckoi nporpeccur. Cymma 0€CKOHEUYHOM TreOMETPUUECKON MPOrPeCChH,
y KoTopo# g <1.

IHoBTOpEHuUe U cUCTeMaTHU3aAl s y4eOHOro MarepuaJia.-/
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Temarndeckoe IMJIAHUPOBAHUE., AJreopa .7 Kjacc

(3 yaca B Heneuto, Bcero 102uaca)

Pasznen Koa- | Conepxanue yueOHOro Kon-Bo | XapakTepucTuka OCHOBHbIX BUAOB OcHoBHBIE
BO Marepuasia YacoB | AeAITeJIbHOCTH YYCHUKA (HA YPOBHE HANpaBJICHUS
yaco 1no Y4eOHBIX A1eHCTBHIA) BOCIIUTATEIbHO
B nporpa 71
MMe AeSITeJIbHOCTH
Jlunetinoe | 15 Brenenue B anrebpy 3 Pacnosnasamv uncnoBeie BbIpaxkeHuss u | 3.JlyxoBHoe H
ypaBHEHU JIuHeitHOE ypaBHEHUE C OJTHOU 5 BBIPQXKCHUSI C TIEPEMEHHBIMU, JIMHEHHBIC | HDABCTBEHHOE
€ C OTHOU EPEMEHHON YpaBHEHUS. [IpuBoauTh IPUMEPHI | BOCIIUTAHUE;
NEPEMEHH Pemienne TekCTOBBIX 3a1a4 5 BBIDQXKEHUN C TIEPEMEHHBIMH, JIMHEWHBIX | 4.9CTETHYECKOE
ou HOBTOpeHI/Ie H CUCTEMAaTH3aIud 1 ypaBHeHI/If/'I. CocTaBidTh BBIPAKCHHA C | BOCIIMTAHUC,
y4eOHOro MaTepuasa NEPEMEHHBIMH [0  YCIOBHIO  3aJayu. | 8.DKOJOTHYECKO
KonTponbnas padora Nel 1 BrimonHATe mpeoOpa3oBaHusl BBIPAKCHHM: | € BOCITUTAHUE

MIPUBOJUTH [I0100HBIE cllaraemele,
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packpbiBaTh CKOOKH. HaxomuTh 3HaueHue
BBIPAYKECHUS C IEPEMEHHBIMU TIPU 3aJaHHBIX

3HAYEHUSIX IEPEMEHHBIX
Knaccudunuponathb anreOpanyeckue
BBIPKEHUS. OnuceiBaTh 1eJbIe
BBIPKEHUS.

Dopmynupoeams ONPEACITCHUE JUHEUHOTO
ypaBHEeHU. PeliaTe MTMHETHOE YpaBHEHHE B
o01emM BU/IE. Humepnpemuposamu
YpaBHEHUE KaK MAaTEMaTHYECKYH) MO/IEIIb
peanbHOM cuTyanuu. ONUCHIBaTHL CXEMY
pellIeHUs] TEKCTOBOM 3a/lauM, MPUMEHSTh €€
JUISl pEIIEHUs 3a/1au.

Llensie
BBIpaXEH
us

52

Tox1eCTBEHHO paBHBIE BEIPAKCHUS. 2
Toxnectna.

CreneHb ¢ HATypaJIbHBIM 3
IIOKa3aTeaeM

CBoiicTBa CTEIICHH C HATypaJbHBIM 3
IIOKa3aTeaeM

OIHOWIEHEBI 2
MHoTro41eHbI 2
CrokeHUe U BBIYUTaHHUE 3
MHOT'OWICHOB

KontponbHas paborta Ne2 1
VYMHOXEHHE OJHOWICHA Ha 4
MHOT'OYJICH

VYMHOKXEHHEe MHOTOYJICHA Ha 4

Dopmynuposamo onpeoenenus:
TOXIECTBEHHO PaBHBIX BBIPOKCHUH,
TOXXJIECTBA, CTENEHU C HATypaJIbHBIM
IoKa3aTelieM,  OJHOWICHA,  OJHOYJICHA
CTaHJIaPTHOTO BU/IA, kodunrenta
OJHOYICHA, CTEIICHH OJHOYICHA, CTENCHU
MHOTOWJICHA;

ceolicmeéa:  CTENEHW C  HATypaJIbHBIM
IoKas3aTesieM, 3HaKa CTCIICHHU;

npasuna: JI0OKa3aTeIbCTBA  TOXKIECTB,
YMHOXCHHE OJIHOWICHA Ha MHOTOYJICH,
YMHOKCHUS MHOTOWJICHOB.

Jlokazvieamuw CBOMCTBA  CTENEHH  C
HAaTypaJIbHBIM IIOKa3aTelIeM. 3alliChIBATh

3.JlyxoBHOE U
HPaBCTBEHHOE
BOCITMTAHUE;
4.9cTeTHUECKOE
BOCITMTAHUE;
8.DK0I0rn4ecKo
¢ BOCIIUTaHHE
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MHOTI'O4JICH

Pa3ioxxeHne MHOTOWIEHOB HaA
MHOXHUTEINU. BeIHECEHUE 00IIETO
MHOKHUTEIS 32 CKOOKHU.

PaznoxeHne MHOTO4YJICHOB Ha
MHOXUTCIIN. MCTOI[ I'pyHIInpOBKH.

KonTtponbsHas pabora Ne3

[IpousBeneHue CyMMBbI U pa3HOCTH
JBYX BBIPAKEHUI

PasHocTh KBagpaToB 1BYyX
BBIPAKCHUH

KBaapar cymmbl 1 kBajpat
Pa3HOCTH JIBYX BBIPAXEHUN

[IpeoGpa3zoBaHre MHOTOUWIECHA B
KBaJApaT CYMMbI WJIK PA3HOCTH JIBYX
BBIPAXKECHU

KonTtponbsnas pabora Ned

CymMa 1 pa3HOCTh KyOOB JIBYX
BBIPAXKECHU U

[TpumeneHune pa3nuuHbIX CIIOCO00B
pa3IoKCeHHSI MHOTOWICHA Ha
MHOYKUTEITN

[ToBTOpEeHHE M CUCTEMATH3AIINS
y4eOHOT0 MaTepuaa

Kountponbnas pabota Ne5

JOKa3bIBaThb  (OpMyJbl:  MPOU3BEACHUS
CyMMBl U Pa3HOCTH JBYX BbIpaXXECHUH,
CyMMbl KyOOB M Pa3HOCTH KyOOB JBYX

BBIPAKCHU .
Bvluuciams  3HaYeHUE  BBIPDAXKEHUH €
MEpEMEHHBIMU.  [Ipumensms  CBOUCTBA

CTENEHH JUIsl TpeoOpa3oBaHusl BbIpAXKCHUH.
BBINONHATE yMHOXKEHUE OJHOWICHOB U
BO3BEJICHUE  OJHOWIEHA B  CTCIICHb.
[IpyBOAUTP OJHOWIEH K CTaHIAPTHOMY
BUJTY. 3anuceiBaTh MHOT'OUJIEH B
CTaHJAPTHOM BHJIE€, OIpPEIEIATh CTENEHb
MHOI'OYJICHA.

IIpeobpaszosvieams IIPOU3BE/ICHUE
OJHOWIEHA W  MHOIOWICHA;  CYMMBI,
pas3HOCTH, IIPOU3BEICHUS IBYX

MHOTOUYICHOB B MHOTOWICH. BBIMONHATH
pa3joXeHHe MHOTOWICHAa Ha MHOXHUTEIH
CIIocOOOM BBIHECEHHUS OOIIEr0 MHOMKHUTEIISA
3a CKOOKH, CIIOCOOOM TPYIIHPOBKH, IO
dbopMynaM COKpamEHHOTO YMHOXKEHHUS U C
NPUMEHEHHEM  HECKOJBKHUX  CIOCOOOB.
Hcnonb30BaTh yKa3aHHbIC MPeoOpa3OBaHUS
B I[IpOLECCE  pEIIEHWs  YpPaBHEHUM,
JIOKA3aTebCTBA YTBEPKACHUHN, PEIICHHS
TEKCTOBBIX 3a/1a4.

DOyHKIUU

12

CBs3p MCKAY BCIIMYHMHAMMN.

Ilpusooums  TIpUMEpbl  3aBUCUMOCTEH

3.JlyxoBHOE 1
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DOyHKIUU

CrniocoObl 3aJ1aHus PYHKIMH

I'padux dynkuun

N

Jluneitnas ¢pyHKuus, €€ rpapuk u
CBOMCTBA

HOBTOpeHI/Ie Hn cucreMarTtui3anus
y‘l€6HOFO MaTcpuaia

KonTponbsnas padora Neb

MEXIy BeIWYMHAMH. Paznmuyate cpean
3aBUCUMOCTEN (G yHKIIMOHATHHBIE
3aBHUCUMOCTHU.

Onucvieams ~ TIOHATHUS:  3aBUCUMOM U
HE3aBUCUMOW  TMEpPEeMEHHBIX,  (YHKIIUH,
apryMeHTa (YHKIUU; CIOCOOBI 3aJaHus
¢yakpn. DopMyaHpOBaTH OMPEICIICHUS
oOnactu omnpeneneHuss (QyHKIHMH, 00JacTH
3HaueHUd (QyHKIUU, rpaduka QyHKIUH,
JIMHEUHON byHKIMH, IPSAMOU
POIMOPIIMOHATIEHOCTH.

Bviyucname  3HaueHue  QPYHKIUMU 1O
3aJIaHHOMY 3HAYEHUIO aprymeHTa.
CocTaBisaTh TaONMIBI 3HAYCHUM (YHKIIHMH.
Ctpouts Trpaduk QyHKIIMH, 3aTaHHOU
tabnuuydo.  [lo  rpaduky  dyHKIUH,
SIBIISIOIICHCS MOJIETBIO peaNbHOTO
npolecca, ONpeAeNiaTh XapaKTePUCTUKH
sroro  mpouecca.  Ctpouth  Tpaduk
JIMHENHOU byHKIIIH 151 PAMOU
IPONOPIIMOHATILHOCTH. OnwuceiBaTh
CBOMCTBA ATHX (DYHKIIHIA.

HPaBCTBEHHOE
BOCITMTAHUE;
4.9cTeTHUECKOE
BOCITMTAHUE;
8.9K0JIOTUYECKO
€ BOCIIUTaHUE

CucreMsl
ypaBHEHU
U C IByMsl
MepeMeHH
BIMHU

19

YpaBHEHUsI C ABYMsI IIEPEMEHHBIMU

IIpusooums npumepol: ypaBHEHUS C JBYMSI
IIEPEMEHHBIMU; JIMHEWHOTO YPAaBHEHUSA C
JIBYMsI TIEpEMEHHBIMU; Dopmyauposams.
onpedeneHusl; PEUICHUs YPAaBHEHUS C ABYyMS
IIEPEMEHHBIMHM;  YTO  3HAYUT  PEUIUTH

3.JlyxoBHOE U
HPaBCTBECHHOE
BOCITUTAHHUE;
4.9CcTeTHYECKOE
BOCITUTAHUE;
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JIuHerHOe ypaBHEHHE C IBYMSI
NIEPEMEHHBIMHU

JIuHerHOe ypaBHEHHE C IBYMSI
NIEPEMEHHBIMHU U €T0 Tpaduk

Cucrtembl ypaBHEHUH € IBYMS
IEPEMEHHBIMU

Cucrtembl ypaBHEHUH C JBYyMS
nepemMeHHbIMU. ['paduueckuit meTon
pELLIEeHUS CUCTEMBI JBYX JIMHEUHBIX
YPAaBHEHUH C IByMsl IEPEMEHHBIMU

Pemenue cuctem TUHEHHBIX
ypaBHeHI/Iﬁ MCTOAOM IIOACTAHOBKH

Penrenue cucreM NTUHEUHBIX
YpaBHEHUN METOJOM CIIOKEHUSI

Pemienune 3a1a4 ¢ MOMOIIBIO CUCTEM
JIMHENHBIX YPABHCHUN

[ToBTOpEeHHE M CUCTEMATH3AIINS
y4eOHOTr0 MaTepuaia

KonTtponwshas pabora Ne7

ypaBHEHHE C JByMS  IE€pPEMEHHBIMH;
rpaduka ypaBHEHUS C JIBYMS
NEPEeMEHHBIMU; JIMHEHHOTO YypaBHEHUS C
JByMsI TEPEMEHHBIMU; PEIICHUS] CHUCTEMBbI
YpaBHEHHH ¢  JBYMS NEpeMEHHBIMH;
ceolicmea YPaBHEHHUI C JBYMSI
EePEeMEHHBIMH.

Onucwieams: cBOWCTBA rpaduKa JIMHEHHOTO
yYpaBHEHHUS B 3aBUCHMOCTH OT 3HAYCHUH
koddUIMeHTOB, rpaduyecKuil  MeTo]
pEelIeHUs] CHUCTEMBbI JBYX YpaBHEHUH C
JIByMs TIEPEMEHHBIMHU, METOJ MOJACTAHOBKHU
Y METOJl CIIOKEHUS JJISI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YpPaBHEHUNW C JBYMs
NIEPEMEHHBIMH. Cmpoumbs rpadux
JIMHEWHOTO YpaBHEHUS c IBYMSI
NepeMEHHbIMH. Pelath CUCTEMBI JIBYX
JIMHEHWHBIX YpaBHEHUH c JIBYMS
NIEPEMEHHBIMH. Pewamo TEKCTOBBIE
3aaud, B  KOTOpPbIX CHCTEMa JIBYX
JIMHEVUHBIX YpaBHEHUU c IBYyMs
NEPEMEHHBIMU SIBJISIETCS MaTeMaTH4ECKOM
MOZENIBI0  pEAJIBHOIO  Ipouecca, |
UHTEPIIPETUPOBATh  PE3YJbTAaT  PELICHUS
CHUCTEMBL.

8.9Konornyecko
€ BOCIIUTAHUE

S.11oBTOp
eHUE 1

YrpaxxHeHus 1151 TOBTOPEHUS
Kypca anreopsl 7 Kjiacca

3.JlyxoBHOE 1
HPABCTBEHHOE
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cucTeMar Wrorosas KoHTpoJibHAS paboTa 1 BOCIIUTAHUE;
n3anus 4.3creTnueckoe
y4eOHOro BOCIIUTAHUE;
Marepuai 8.OK0I0rn4ecKo
a € BOCIIMUTAHUE
TemaTnueckoe mianuposanue Aiaredpa. 8 kiacc.
(3 yaca B Henesro, Bcero 102 yaca)
Paznen Kon- | Conepxanue yueOHoro matepuana | Kon- | XapakrepucTrka OCHOBHBIX BUIOB OcHOBHBIE
BO BO NeATEIbHOCTY YUEHUKA (Ha YPOBHE YUCOHBIX | HAINpaBJICHUS
qaco 4aco | JeUCTBHIA) BOCIIUTATEJILHOU
B B I10 NesATEeIbHOCTH
npor
paMm
e
Pammmonans | 44 PanmonanpHbIC 1poOH 2 Pacnosznasamo eable paumoHanbsHble | 3.JlyXoBHOE U
HBIE BBIpaKEHUS, IpOOHBIE palMOHAIbHBIE | HDABCTBEHHOE
BBIPAXKEHU OCHOBHOE CBONCTBO PALlHOHAIBHOI 3 | BeIpaxkeHHs, TPUBOJIUTH MPUMEPHl TaKUX | 4.DCTETHUECKOE
A podu BBIPAKEHU . BOCIIUTAHUE.
Cr0KeH e ¥ BEIYMTAHNE 3 | Popmynuposamo: 8.DKO0JIOTHYECKO
PALMOHATIBHBIX APOOEH ¢ onpeodeneHus: PAMOHATBHOTO BBIPAXKEHUS, | €.
OJIMHAKOBBIMU 3HAMEHATEISAMHU AOITyCTUMBIX 3Ha49CHHUH IICPEMCHHOM,
CIIOXEHHE 1 BEIUMTAHHE 6 | TOXKIECTBEHHO PaBHBIX BBIPaXKEHU,
PALMOHANBHBIX APOBEH ¢ Pa3HBIMA TOXX/IECTBA,  PABHOCUJIBHBIX  YpaBHEHUI,
AHAMEHATEISIMIU pallMOHALHOTO  YpPaBHEHMS, CTENEHU C
KoutposbHas pa6ota Ne 1 1 | HyJeBbIM MoKa3aTeseM, CTEIEHU C
VMHOKCHHE 1 Ie/ICHHS 4 | OTPUIIATCIbHBIM TIOKa3aTeNleM, CTaHIAPTHOTO

palMoHaNIbHbIX 1poOei. Bo3Bengenue

BUJIA YKCIIa, 00paTHON MPOTMOPITHOHATILHOCTH;
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panMoHaAIbHON APOOU B CTENICHb

ToxaecTBeHHbIE MPEe0Opa30BaAHUS
palMOHAJIbHBIX BhIPAXKEHUN

KonTtponbsHas padbora Ne 2

PaBnocunbHbIC YPAaBHCHHU L.
PaL[I/IOHaJIBHBIe YPAaBHCHHA

Crerniens ¢ CJIbBIM OTPpUIATCIIbHBIM
II0Ka3aTcJICM

CBoMCTBAa CTEINCHU C I[€IBIM
ToKa3aTeaeM

OyHKUIUS Y = g u e€ rpaduk

Kontponbsuas padota Ne 3

C80UCMEa: OCHOBHOE CBOWCTBO PAallMOHAIBHOU
npoOu, CBOWCTBAa  CTENEHU C  IEJBIM

. k
1oKa3aTesleM, YpaBHEHUM, QYHKIUU Y = =

npasuaa:. CIOKEHUS, BEIUYUTAHUS, YMHOKEHHUS,
neneHus  Jpobeil, Bo3BeaeHUs JapoOU B
CTEIICHB;

YCl08ue paBeHCTBA IPOOH HYITIO.

/Jloka3zvieams CBOMCTBA CTEIEHU C LEJIbIM
MOKa3aTeyieM.

Onucvieams TpadUUeCKU METOJ| PEIICHUS
YPaBHEHUH C OJTHOM MMEPEMEHHOM.

Ipumensameo OCHOBHO€ CBOMCTBO
palMoOHAILHOM JpoOM ISl COKpalleHUs u
npeoOpaszoBanus apodeit. [IpuBoauts apodu K
HOBOMY (00miemy) 3HameHarento. HaxomuTh
CyMMY, pa3HOCTb, IPOU3BEICHHE M YaCTHOE
TpoOeii. Brinonuare TOXI€CTBEHHEIE
npeoOpa3zoBaHus PAllMOHATBHBIX BHIPAKCHUIA.
Pewamv  ypaBHEHMST € NEPEMEHHOM B
3HaMEeHaTele JPOoOH.

Ilpumensims CBOWCTBA CTENEHU C LEJBIM
II0Ka3aTeseM InIE: npeoOpa3zoBaHus
BBIPAKCHU .

3anucvlieams yncia B CTaHAAPTHOM BUJIE.
Buinonname moctpoeHwe W ureHue rpaduka

byHKIUN Y = S
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KBanpatn
bI€ KOPHH.
JlercTBUTE
JIbHBIC
yuciaa

25

®ynkuus y = x2 3
u e€ rpaduk

KBaapatHbie KOpHH. 3
Apudmernyeckuii KBaapaTHBIN

KOpEHb

MHo0k€ecTBO 2
U €T0 DJIEMEHThI

[TonmuoOxecTBO. Oniepanviu HaJl 2
MHOKECTBAMH

YncnoBbie MHOXECTBA 2
CaolicTBa apu(pMeTHIECKOTrO 4
KBaJIPaTHOTO KOPHS

ToxnecTBeHHbIe TpeoOpa3oBaHUs 5
BBIPAXKEHUM, COJIEpIKaIINX
apu(meTnyeckre KBaJpaTHble

KOpHHU

®ynkupsa y = \x u eé rpaduk 3
Kontponbshas pabora Ne 4 1

Onucvieams: TIOHITHE MHOXXECTBA, JJICMCHTAa
MHOXECTBA, CIIOCOOBI 3aJaHusd MHOXCECTB,
MHOKCCTBO HATypPaJbHBLIX YHUCCJI, MHOXKCCTBO
OCJbIX YHCCI, MHOXCECTBO palrOHAJIbHBIX
YUCCJI, MHOXKCCTBO I[efICTBHTeHBHBIX YUCCI U
CBA3U MCIKIAY 9THUMH YU CJIIOBBIMH
MHOXCCTBAMHU, CBA3b MCIKIY OE€CKOHECYHBIMU
ACCATHYHBIMH I[pO6$IMI/I U pPalluOHAJIbHBIMH,
HPppadrOHAJIbHBIMU YU CJIAMH.

Pacnoznasamo palroHaIbHbIE U
UppALMOHAIIbHBIE qyucia. IIpuBOoaUTH
IPUMEPBI palMOHAJIbHBIX qucen U

HUppallMOHAIBHBIX YUCET.
3anucvieams ¢ moMolblo (opMysT CBOHCTBA
JEUCTBUH C ICHCTBUTEILHBIMH YHUCIIaAMU.
Dopmynuposams:

onpedeieHus: KBaJIpaTHOTO KOPHS W3 4YHCIIA,
apu(METHUECKOTO KBaJapaTHOTO KOpHSA W3

YuCcia, PaBHBIX MHOXKECTB, IIOJMHOXECTBA,
nepeceyeHus MHOXECTB, 00BbEeTUHECHUS
MHOECTB;

ceoucmea: byHKIUN y = x2,
apuQpMETHIECKOTO KBaJpaTHOTO KOPHS,
QyHKIIE Yy = VX.

Jloxaszvieams  CBOWCTBA  apu(PMETHIECKOTO

KBaJIPATHOTO KOPHS.
Cmpoump Tpaduku GyHKIMH ¥y = x%u y =

3.JlyxoBHOE U
HPaBCTBEHHOE
4.9cTeTHUECKOE
BOCITMTAHUE.
8.DK0I0rn4ecKko
e.
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Vx.

Illpumenams  TIOHATHE  ApUPMETUUYECKOTO
KBaJpaTHOIO  KOpPHS i1 BBIYMCIICHHS
3HAYEHUW BBIPAKECHUM.
Ynpowamo BBIPAXKEHUS, coaepKalme
apudMeTHUUeCKue KBaJpaTHbIe KOpHU. PermaTth
YpaBHEHUS.
Ksagpatn | 26 KBanpatusie ypaBHeHus. Pemenne | 3 Pacnosnasams w  npuBoauth  npumepsl | 3.JlyXxoBHOE U
bIC HETIOJIHBIX KBAJIPATHBIX YPAaBHCHUN KBaJ[paTHBIX YPaBHEHHMI pa3IMYHBIX BHUJAOB | HDABCTBEHHOE
ypaBHEHUS dopmyia KOpHEW KBagpaTHOTO 4 (TOJIHBIX, HETIOJTHBIX, NpUBEIEHHBIX), | 4.9cTeTHUECKOe
ypaBHEHUS KBaJpaTHbIX  TpE€XulieHOB. OnuchiBaTh B | BOCIIUTAHUE.
Teopema Buera 3 00111eM BHUJIE PEIICHHE HETIONHBIX KBAJIPaTHBIX | 8.DK0OJI0THUECKO
Konrponbsnas pabora Ne 5 1 YpPaBHECHUH. e.
KBagpatHslii TpExusieH 3 Dopmynuposams:
Perienue ypaBHeHPIﬁ, CBOIAIIUXCA K | 5 onpedeﬂeHuﬂ: YpaBHCHUA HepBOﬁ CTCIICHU,
KBA/IPATHBIM YPAaBHEHHAM KBaJIpaTHOTO YpaBHEHMUS; KBaJIpaTHOT'O
ParnyoHanbHbIe yPaBHEHUS KaK 6 TpEXUJICHa, JUCKPUMHUHAHTA  KBAJAPATHOTO
MAaTEMATUYECKHE MOJIEIIN PEATTBHBIX YPaBHEHHS U KBAaJPATHOTO TPEXWICHA, KOPHS
CHTYALHil KBaJpAaTHOrO  TPEXWICHa;  OWKBaJIpPaTHOTO
KonTtponbHas padota Ne 6 1 YPaBHCHUA;

c601UCmMBa KBaIpaTHOTO TPEXWICHA;

meopemy Buera u oOpaTHym eil Teopemy.
3anucvieames M MO0Ka3bIBaTh (HOPMYITy KOpHEH
KBaJpaTHOTO YpaBHEHHS. UccnenoBathb
KOJIMYECTBO KOPHEW KBaJIpaTHOTO YpaBHEHUS B
3aBUCUMOCTH OT 3HaKa €ro JUCKPUMHUHAHTA.
lokaszvieamv meopemvl: Buera (npsmyro u
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o0paTHY0), O pa3JIOKEHUU KBAJPATHOTO
TpEXWIEHA Ha MHOXMUTEIHW, O CBOWCTBE
KBaJPATHOTO TPEXWIEHA C OTPULATEIbHBIM
JUCKPUMHUHAHTOM.

Onucvleams Ha TPUMEPAX METOJA 3aMEHBI
NIEPEMEHHOM JIJIS1 PELIEHUS] YPABHEHUI.
Haxooums KOpHU KBaJpaTHBIX YpaBHEHHU
pasinuHblX  BHUOB. lIpumeHATsr Teopemy
Buera u oOpaTtHyio eii Teopemy. BwInomaHsATH
pa3lioKEHUE KBAaJAPATHOrO TpEXWiIeHa Ha
MHOXUTENU. HaxoauTe KOpHHU ypaBHEHHUH,
KOTOpbIE CBOJSITCS K KBa/IPATHBIM.

CocTaBnaATh  KBaJApaTHbIE  ypaBHEHHsS U
YPaBHEHHUs, CBOAAIIMECS K KBaApPATHBIM,
ABJISIIOIUECS MaTEMaTUYECKUMU  MOJEISAMHU
pEeanbHbIX CUTYaluI

IToBTOpEH YupakHeHus 7151 TOBTOpEHUs Kypca | 6
ue u 8 Kilacca
CUCTEMATH HroroBas koHTpoIIbHAS paboTa 1
3arus
y4e0HOTO
Marepuana
TemaTnueckoe mianupoBanue. Aireopa. 9 kiacc.
(3 yaca B Hexearo, Bcero 102uaca)
Pazgen | Kon | Conepxanue yueOHOTo MaTepuaia Kon- | Xapakrepuctrka OCHOBHBIX BUIOB JAeATeNbHOCTU | OCHOBHBIE
-BO BO y4eHHKa (Ha YPOBHE YUCOHBIX JICHCTBHI) HaIpaBJICHUS
qac 4acoB BOCIIUTATEJIbH
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OB 110 o
porp NEATEITbHOCTH
aMMe
Hepase | 21 | YucnoBble HEpaBEeHCTBA 3 Pacnosznasams v npuBOaUTH pUMEPHI YUCIOBBIX | 3.JlyXoBHOE U
HCTBa OCHOBHEIE CBOMCTBA YHCIOBEIX 2 HEPAaBEHCTB, HEPABEHCTB C IIEPEMEHHBIMH, | HDABCTBEHHOE
HEPaBEHCTB JIMHEWHBIX HEPAaBEHCTB C OJIHOM IEPEMEHHOMH, | 4.9cTeTHYECKO
CIIOKEH e 3 JBOMHBIX HEPABEHCTB. € BOCIIUTaHHE.
Y YMHO)XEHHUE YUCIOBBIX HEPABEHCTB. Dopmynuposams. 8.JKonornyec
OLCHUBAHNE 3HAYCHHS BEIPAYKCHHUSL onpeoesienus: CpPaBHEHHs JIBYX YHUCEJ, PEUICHUS | KOe.
HepaBeHCTBa ¢ 0JTHON IEPEMEHHOI 1 HCpaBCHCTBA C OJTHOH TEePEMEHHOH,
PellleHHe IMHERHBIX HEPABEHCTB C 5 PAaBHOCHJIBHBIX HEPABEHCTB, PELICHUS CHUCTEMBI
OJIHOM MepeMeHHoit. UHCIOBbIe HEPABEHCTB C OJHOM HepeMS}HHOﬁ, obnactu
NPOMEKYTKH ONPENENICHNS BBIPAXKEHHUS; CB0UCMEA YNCIOBBIX
CHCTeMBbl TMHEHHBIX HEPABEHCTB C 5 HEPABEHCTB, CIIOKCHUSI U YMHOKEHUS YUCIIOBBIX
OJIHO} TIepeMEeHHOI HEPaBCHCTB. 3
TToBTOpEHHE H CHCTEMATH3AINSA 1 Jloka3vieams: CBOWCTBA YHCIOBBIX HEPABEHCTB,
yIeBHOTO MaTepHaa TEOPEMBI O CIOKEHHH M YMHOYKEHUHU YHCIOBBIX
KonTtponshas pabora Ne 1 1 HCPaBCHCTB.

Pewams nuHeilHble HEpaBEHCTBA. 3alUChIBaTh
pEelIEHNs HEpPaBEHCTB MU UX CHUCTEM B BHUJIE
YUCIIOBBIX IIPOMEKYTKOB, o0OBeTMHEHUS,
IIEPECEUCHUsI YHUCIIOBBIX ITPOMEKYTKOB. Pemarh
CHCTEMY HEPABEHCTB

c oxHoi mepemeHHOW. OIleHUBATh 3HAYCHUE
BeIpakeHus. M300paxkaTh Ha KOOPAWHATHOM
NpsSIMOM  3aJJaHHbIE HEPABEHCTBAMH YHUCJIOBBIE
IIPOMEKYTKHU

27




KBanpa
TUYHAas

dyHKIL
nus

32

[ToBTOpEHME U paclIUPEHUE CBEAECHUMN
0 QyHKIIUU

CaolicTBa QyHKIIUU

ITocTpoenne rpaduka GyHKIUM Yy =

kf(x)

[TocTpoenue rpadukoB GyHKIUH
y=f(x)+b
ny = f(x + a)

KBaapartnunas ¢pynkuus, e€ rpapuk u
CBOMCTBA

KonTponbHas pabota Ne 2

Pemenue KBaJApPaTHBIX HCPABCHCTRB

Cucrembl ypaBHEHH C IByMs
epeMEeHHBIMU

[ToBTOpEeHME M CUCTEMATH3AIINS
y4eOHOTr0 MaTepuaia

KonTtponbsnas pabora Ne 3

Onucvieamv TOHATHE (YHKIUU KaK IIPaBUIA,
YCTAHABIIMBAIOLLIETO CBA3b MEKIY JJIEMEHTAMHU
JBYX MHOECTB.

Dopmynuposams:

onpeoenenus: Hyld QYHKUUUA; MPOMEKYTKOB
3HAKONIOCTOSIHCTBA byHKUIMY; byHKIUH,
BO3pacTtaroiiei (yObIBaroimiei) Ha MHOXKECTBE;
KBaJ[paTUYHOU GyHKIHH, KBaJIpaTHOTO
HEPABEHCTBA;

c80licmea KBAIpaTUIHON (HYHKIINU;
npasuna TOCTPOEHUsA TpadukoB GYHKUUNA C

OMOIIBI0  MpeoOpaszoBanmii  Buga  f(x) —
f(x) + b

f&) = fx + a); f(x) = kf(x).

Cmpoums Tpaduku (YHKIUHA ¢ TOMOIIBIO

npeobpazoBanwmii Buaa f(x) - f(x) + b;

fO) = flx + a); f(x) = kf(x).

Cmpoums tpaduk xBagpatuaHor (ynknmm. [To
rpaduKy KBaapaTHIHOW (PYHKIIMH OINMHUCHIBATH €&
CBOMCTBA.

Onucwvieams CXEMaTHUYHOE pacoioKeHHe
napabonbpl  OTHOCHTENBHO oOcH  abcmumcc B
3aBUCUMOCTH OT 3HaKa ctapiiero kosdduimenra
U JTUCKPUMHUHAHTA COOTBETCTBYIOIIETO
KBaJIpaTHOI'O TPEXUJICHA.

Pewamv xBampaTHBIE HEPaBEHCTBA, HCIOIB3YS
CXEeMY paCIOJIOKEHHUSI TapaloJIbl OTHOCHUTEIHHO

3.JlyxoBHOE U

HPaBCTBEHHOE

4. 3¢cTeTUYECKO
¢ BOCIIMTAHUE.

8.OKkomornyec

KoO€.
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ocu abcuucc. Onucvigams TpahuuecKuii MeTon
pEIICHUs] CHCTEMBI JIBYX YpPaBHCHHHA C JBYMS
NEPEeMEHHBIMH, METOJ IOJACTAHOBKH M METOJ]
CIOXEHUS  JUIsl  PEIICHUS  CHCTEMBI  JIBYX
YpaBHCHHH C JABYMS TEPEMEHHBIMH, OJHO W3
KOTOPBIX HE SBIISCTCS JIMHEHHBIM.

Pewams TexkcToBBIC 33aUM, B KOTOPHIX CHCTEMa
JIBYX ypaBHCHWH C JBYMsI TEPEMEHHBIMHU
SBJIICTCS MAaTEMAaTHYECKOW MOJCIIBIO PeabHOTO
mpolecca, W HMHTEPIPETHPOBATH  PE3yibTaT
PEIICHUS CUCTEMBI

Oneme
HTBI
pUKIIa
JTHOM
MaTeMa
THKH

21

MaremaTruieckoe MOACITHUPOBAHUE 3
ITponienTHBIE PacUYEThI 3
AOCOII0THAsg ¥ OTHOCHUTEJIbHAS 2
OTPENTHOCTH

OCHOBHBIE TTpaBHJIa KOMOMHATOPUKU 3
YacToTa 1 BEpOATHOCTh CIIyYaWHOTO 2
COOBITHSA

Kiraccuueckoe onpenenenue 3
BEPOSITHOCTH

HavanbsHbIe CBECHHS O CTAaTUCTHKE 3
[ToBTOpEHME U CUCTEMATU3ALIHS 1
yu4eOHOr0 MaTepuana

Kontponbhnas pabora Ne 4 1

IIpusooums npumepsl: MaTEMaTUYECKUX MOJIEIEH

PCAJIBHBIX CI/ITyaHI/If/'I; IMPUKJIAJHBIX 3aJay,
HpI/I6J'II/I}KéHHBIX BCJIINYHNH, HCIIOJIB30BaHUA
KOM6I/IHaT0pHBIX IMpaBUJI CYMMBI u

IMPOU3BCACHU A, CHY‘I&IZHI)IX CO6LITHﬁ, BKJIIO4as
AJOCTOBCPHBIC U HCBO3MOJKHBIC CO6I>ITI/ISI; OIIBITOB
C PaBHOBCPOATHBIMHU HCXOIaMH; IIPCACTABJICHUA

CTaTUCTHMYECKUX JaHHBIX B BHIE TaOIuII,
Iarpamm, rpaduKoB; HCIIOIb30BaHUs
BEPOATHOCTHBIX CBOMCTB OKPY’KAIOIINUX SIBJICHUM.
Dopmynuposams:

onpeoeneHus.: abCOMIOTHOM MOTPEIIHOCTH,
OTHOCUTEJIBHOM  IOIPEIIHOCTH, JIOCTOBEPHOTO

CO6I>ITI/I$I, HCBO3MOXHOI'O CO6BITI/I}I; KIIACCHYCCKOC
OIIPCACIICHUC BCPOATHOCTH,

npaseuna: KOMOMHATOPHOE  IPABHIIO

CYMMBI,

3.JlyxoBHOE U

HPaBCTBEHHOE

4. 3cTeTHYECKO
€ BOCIIUTAHUE.

8.OKkomornyec

KoO€.
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KOMOMHATOPHOE MPAaBUIIO MPOU3BEICHHUS.

Onucvieams  3Tanbl  PEUICHHUS  NPUKIATHOU
3anaun. [lloacuams u 3anucvleamv  QopMyny
CJIIOXHBIX MPOLEHTOB. [IpOBOAMTH MPOLEHTHBIE

pac4EThl c HCIIOJIb30BAHUEM CJIOKHBIX
IIPOIICHTOB.

Haxooums TOuHOCTH MpUOIMKEHUS O TalIuUIe
PUOTMKEHHBIX 3HAYECHUU BEJINYNHEL
Hcnonb3oBaTh  pa3iuuHble  (OPMBI  3aIHCH
pHOTMKEHHOTO 3HAYEHUSA BEJINYMHBL.

OneHuBaTh MPUOIMIKEHHOE 3HAUCHUC BEITMYHHEI.
IIposooums ONBITBI CO CIyYaWHBIMH HCXOJAMH.
[TosicHATh U 3amuchIBaTh (POPMYITY HAXOXKICHUS
YacTOThl  CIydalHOTO CcoObITHs. ONHCHIBATH
CTaTHUCTHYECKYIO OLICHKY BEPOSITHOCTU
CIIy4aifHOTO COOBITHS.

HaxonuTh BEpOSTHOCTH CIIy4yalHOTO COOBITHS B
OTBITaX C PABHOBEPOSITHBIMHU MCXOIAMH.
Onucwvieams ITarbl CTaTUCTHYECKOTO
UCCJIeIOBAHUS.

OdopmisaTe HHPOPMAITHIO B BUIE TAOIHUIT

u quarpamm. M3Bnekats uHbOpMaIiio U3 TaOIuIl
U nuarpamMMm. HaxoauTh W MPUBOIUTH MPUMEPHI
UCIIOJIb30BaHMUSI CTAaTUCTUYECKUX XaPaKTEPUCTUK
COBOKYITHOCTH JIAHHBIX: Cpe/lHee 3HAYCHHE, MO/Ia,
pa3max, MeiaHa BEIOOPKHU

Yucio

21

Yucnosbie IIOCJICA0BAaTCIbHOCTH

Ilpusooums npumepwvl: TOCIENOBATEIBLHOCTEN;

3.JlyxoBHOE 1
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BbIC

OoCJIC
OBAaTCJI
BHOCTH

Apudmernyeckas nporpeccus

I

CyMMma N nepBbIX YICHOB 4
apu(pMeTHUYECKON Mporpeccuu
['eomeTpuueckast mporpeccus 3
CymMa n nepBbIX YJIEHOB 3
reOMETPUUYECKOM ITPOrPECCUU

CymMa OeCKOHEYHOU reOMETPUYECKON 3
nporpeccuu, y kotopoit |q| < 1
[ToBTOpEHUE M CUCTEMATU3ALIUS 1
yueOHOro MaTepuaa

Konrtponsnas pa6ota Ne 5 1

YHUCJIOBBIX HOCHeﬂOBaTeHBHOCTGﬁ, B YaCTHOCTH

apupMeTHIECKOI u F€OMETPUUECKOU
IIPOTPECCU;

VICIIOJIb30BAaHUA IIOCJIE0BATEILHOCTEN B
peaJlbHOM  JKM3HM;  3a1a4, B  KOTOpBIX

paccMaTpUBaIOTCSI CYMMbl C  OE€CKOHEYHBIM
YHUCJIOM CJIaraeMbIX.

Onucvieams: TOHATUSA  TNOCIEAOBATEIbHOCTH,
YJieHa TMOCJIEeA0BATEIbHOCTH; CIOCOObI 3adaHus

MIOCJIEI0BATEIILHOCTH.
Buvruucname: YJIeHa MOCJIEI0BATEILHOCTH,
3aaHHON  dopMysIoOl  N-TO  WieHa WU
PEKYPPEHTHO.

Dopmynuposams:

omnpeneneHus: apuMeTUYECKOH MPOTrpecCcuH,
reOMETPUUECKOIN POTrPECCUN;

CBOMCTBA YJICHOB apupMeTHICCKOU 51
F€OMETPUUYECKON TPOrPECCUM.

3adasamv apuPMETUUYECKYIO U TE€OMETPHUECKYIO
IPOTPECCUU PEKYPPEHTHO.

3anucvieams u nosichames GOPMYIBI  OOIIETO
qylieHa apU(PMETHYECKOH U TEeOMETPUUYECKON
nporpeccuid.  3amuchiBaTh M JTOKAa3bIBaTh:
dbopMynpl  CyMMBI N TEPBBIX  YJICHOB
apuQMeTHIECKOM u reOMETPUYECKOU
nporpeccuii; HOpPMyIbI, BBIPAXKAIONUE CBOMCTBA
YJICHOB apU(METUUECKON 1 T€OMETPHIECKOM

HPaBCTBEHHOE
4.9CTEeTHIECKO
¢ BOCIIMTAHUE.

8.DKkomornyec

KoO€.
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IloBTOp
ECHHE U

CUCTEM
aTu3all

usi

y4eOHO |

ro
MaTepH
ana

IIPOrPECCHUH.
Boiuucname CYMMY OECKOHEYHOM
reOMEeTPHUYECKON MPOrpeccHH, y KOTOpoH |g| < /.

lIpeocmaensms OECKOHEYHBIE NEePUOIUYECKUE

- 1poOu B BUJIe OObIKHOBEHHbIX

ITpotokon Nel 3acemanus
METOAUYECKOro 00beIMHEeHUS
YUHUTEJIEW MAaTEMATUKH, (PU3UKH,
uHpopmaTukn MOBYCOIILI Nel 1
uM. FO.A. I'arapuna
cTaHHLBbl becckopOHOM
ot 30 aBrycra 2023 roaa
27 O. Y. MunaeBoi

MOAIMUCH ];E’KGBD,[[HTE:HH MO O.N.0.

___YﬂpmHéHHH - |6
IUIs1 TIOBTOPEHUS Kypca anredpsl 9
Kﬂaﬂca - S— S— ——
Hrtorosas KoHTpOJbHas paboTa -
COI'JTACOBAHO COI'JTACOBAHO

3amecTHTEN b JUpeKTopa no Y BP
MOBYCOILI Neoll wum. FO.A. I'arapuna
cranuibl becckopbHoM
SLET O. . MunaeBoii
ﬂﬂﬂﬂﬂgb D.1.0.

30 aBrycra 2023 roga

3. JlyxoBHOE U
HpPaBCTBEHHOE
4. ICTEeTHYECKO
€ BOCIIMTaHHUE. |
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