MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCHI

MunucTepcTBo 00pa3oBanus M Hayku Huxero

CKOW ®EJJEPALIUU

poacKoi 00J1acTH.

ApAAaTOBCKUH MYHMIUNIATbHBIH OKPYT

MBOY Xpunynosckas CII

YTBEPXIEHO
Hupextop

Koxopun A.E.
[Tpuka3 Ne 143/1 ot
«30»08.23 23r.

[LOKYMEHT NOANWCAH 3NEKTPOHHOR NOANKUCLIO

MYHULUMNANBHOE BHOXETHOE OBLUEOBPASOBATENLHOE 18.09.23
YYPEXWAEHME "XPMNYHOBCKAA CPEAHARA WWKOJMA", Koxopis AHTOH
Eeresssesw, Oupextop

Ceprwpmkar D8292CD1EFC188568C7IE38954B8BE272

PABOYAS IPOTPAMMA
(ID 1925107)

yueOHOro Kypca «Ajreopa

Ut 00yJaromuxcs 7-9 kinaccon

c.XpunynoBo 2023




INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPyrux AUCLHUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHUs U B ITOBCEIHEBHOMN >KHU3HU.
PazButne y oOydaromuxcs HaydyHBIX TPEACTABICHUH O TPOMCXOXKIEHUH M CYIIHOCTU
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUIICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepXKIeHUsI. OCBOeHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYeCcKHe JTuHuM: «YHucna u
BBIUUCIIEHUS», «ANreOpandeckue BbIpRXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux comepkaTeIbHO-METOAMYECKHIX JIMHUIM pa3BUBACTCS Ha MPOTHKECHUH TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo/e n3ydeHus: yueOHOTO Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMHM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOM JUIs JlabHEHIEro
U3yYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(bOpMHpPOBAHUIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TaK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00II[ero oOpa3oBaHUsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
GbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIEe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyeckue BBIPAKECHUA» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydaroOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0011ero 00pa3zoBaHus
y4eOHbI  MaTepuan TIpYyNIUPYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUi.  Aunrebpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISl MOCTPOSHHSI MaTEMAaTUYECKUX MOJETICH,
ONHKCaHMsI MPOLECCOB U SIBICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT Takxke
JapHeHIee pa3BUTHE aITOPUTMHUYECKOrO MBIIIICHHUS, HEOOXOAMMOIo, B YacTHOCTH, JIs
OCBOCHMS Kypca HWH(GOPMATHKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeoOpazoBanre CUMBOJIBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOpPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
0o0y4aromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH NIl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh PA3INYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

Cornacno ywyeOHOoMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3JeNibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnreOpanyeckue BIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoleilt K
apyroi. IloHsATHE palMOHaIbHOTO YKCIIA, 3allMCh, CPABHEHUE, YIIOPAIOUYNBAHNE PALMOHAJIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTelleM: OIpeJesieHHe, IpeoOpa3oBaHue BBIpaKEHUHM Ha
OCHOBE OTIpPE/ICIICHHUS, 3aIMCh OOIBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorousieHa. Clio)keHHe, BBIUNTAaHUE, YMHOKEHUE
MHOTo4IeHOB. DOpMynbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
@dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHMs, IIpaBuiia MpeoOpa3oBaHUsl ypaBHEHUS, paBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHHH.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JMHEHHBIX
YpaBHEHMI ¢ JByMsl NepeMeHHbIMH. PelieHune cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucnoBele NpoMexyTku. PaccrosiHue Mmexny AByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanpHbIX 3aBucuMocTei. [lonartue dynakuuu. [paduk dynkmuu. CsoiictBa (QyHKIHIA.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuun y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciia 1 BBIYMCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoWcTBA apupMETHYECKUX KBAJPATHBIX KOPHEH U MX



IPUMEHEHHE K IMPeoOpa30BAHUIO YMCIOBBIX BBIPRKEHUI M BbIUUCICHUAM. JleHCTBUTEIbHBIE
YUCIIA.

Crernens ¢ 1eqbIM [T0Ka3aTenaeM U € cBoiicTBa. CTaHgapTHas 3aluch YKUCia.
Auredpanyeckune BbIpPaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BbIUYUTAHUE, YMHOXKEHHE, JIeJIeHne aiaredpanueckux ApoOeil. ParroHanbHble BBIpaXEHHUS M UX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMil, cBOOAUIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimine npoGHO-
palHOHAIbHBIE YPABHEHUS.

I'paduyeckas uHTEpIpeTalis YpaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

UucnoBple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOcunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gpynkuuu. O6GnacTh ONpeesieHns U MHOXKECTBO 3HaueHul (yHkiuu. CrnocoOsbl
3aanus QyHKIUH.

I'padux Qynkuun. Urenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKAIOLINX pealbHbIEe POIIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x]. I'padmueckoe pemnieHre ypaBHEHUHN U cUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCICHUSA

ParnmonanbHble yuclia, UPPALMOHATIBHBIC YNCIA, KOHEUHbIE U OECKOHEUHBIEC JIECATUYHBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JACWCTBUTENbHBIE YHCIA Kak OECKOHEUHbIE
JIecsTUUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOMXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
qHCIIaMHU.

Pa3mepsl 0OBEKTOB OKpYXKAloOIIer0o MHpa, IIUTENBHOCTH IPOLIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNPHOIMKEeHUs. OKpYIJeHHE YHCEll.
IIpuknaka v OLlEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus ypaBHEHHHM TPETbed M 4ETBEPTOM CTEICHEU
Pa3I0KEHUEM Ha MHOKHTEIIH.



Penrenue JTPOOHO-paIMOHATBEHBIX YpaBHEHHI. Pemenne TEKCTOBEIX 3a71a4
anreOpandecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMsl NEpEMEHHbIMU. PellleHne cucTeM JABYX YPaBHEHUH, OJHO W3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelnienne JUHEHHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PelleHue cucTteM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHele HepaBeHcTBa. ['padmueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KoopauHATHl BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dymkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTsa.

YucaosBble M0CJI€10BATEJIbHOCTH U NIPOTrPecCcUm

[ToHsiTMEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyioit u HopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynsl  N-ro  4jIeHa
apuQMeTUUECKOIl U TeOMETPUUECKON MPOTPECCHiA, CyMMBI IIEPBHIX N YJICHOB.

N3o00paxeHne 4YIeHOB apuUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHITUANbHBIA poCT. CII0kKHBIE MPOIEHTHI.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHS TPOTPAMMbl y4eOHOro Kypca «Anredpay»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCTIOJb30BAaHUIO ATUX JOCTHIKEHUN B IPYTUX HAyKaX W MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOro o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YaCTUE B PELICHUM IPAKTUYECKUX 3aJa4 MaTEeMaTHYECKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHUEM HWHIUBUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIACTh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YelOBEUECKOH MAeSITeNbHOCTH, DTAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpOBaHMEe  KYJbTYPbl  310POBbS W
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKPYXKaIOIIeH cpeabl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSAX HEOIPENCIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATebHOCTh, B TOM YHCIE YMEHHE YUYUTHCI Y IPYTHX
Jroze, mpuodpeTaTb B COBMECTHON JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIIBITA APYTHX;

HE00X0UMOCTBIO B (DOPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie HOpMyTUpOBATh UJCH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
Jne(QUIUTHl COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPeOyIOIUil KOHTpMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIE PEIICHUS U
neicTBus, GOPMYIIMPOBATh M OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS
ba3oBble 1ornyeckue nelicTBus:

® BBUIBJISATh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAY IMOHATUSAMH, (HOPMYIHPOBATH OIPEACIICHUS MOHITHH,
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
U CPaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

e BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JTAHHBIX, HAOMIONEHUSIX W YTBEP)KACHUSAX, Ipe/laraTb KPUTEPUHM Ul BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, AE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHUYECKHUX YTBEPXKICHMH (mpsiMble H  OT
MIPOTHBHOTO), IPOBOJTUTH CaMOCTOSITEJIbHO ~ HECJIO)KHbIE  JI0Ka3aTeJbCTBa
MaTeMaTHYecKuX (PAaKTOB, BBICTpPAaUBaTh AaApPryMEHTAIUIO, NPUBOIUTH IMPHUMEPHl U
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

e BpIOMpaTh CrIOCOO pemeHuss y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CNOJNB30BaThb  BONPOCHI  KaK  MCCIEAOBAaTEIbCKUHW  MHCTPYMEHT  IO3HaHWS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEUHE, npo0iemy,
CaMOCTOSITENIFHO yCTAaHAaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3MIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIH SKCIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAaHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

® CaMOCTOATENILHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIOJEHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE NPOLIECCA, a TAKXKE BBIIIBUTATH MIPEITOIOKECHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:



BBISBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUH, JaHHBIX, HEOOXOIUMBIX
JUISL pEIICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM MpEICTABICHHUS;

BbIOUpaTh HOopMy MpecTaBiieHUss HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUH 10 KPUTEPUSAM, MPEII0KEHHBIM YUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBHUA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPAKaThb CBOIO TOYKY 3pEHMS] B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOJy PELIeHMs 3a/1a4l, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pemraeMoil  3ajauM, BBICKAa3blBaTh MJIEM, HAlEJICHHbIE Ha IOUCK pPELICHHUS,
COMOCTABJISAITh CBOU CYKICHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAaJIOra,
00OHapy>KUBATh Pa3IMuMe U CXOACTBO MO3UIMI, B KOPPEKTHOH Popme GpOopMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

IPEJICTaBIIATh PE3yNbTaThl PEUICHUS 3a7aud, SIKCIEPUMEHTA, UCCIEI0BAHU, [IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEHN ayAUTOpHH;

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
NIPY PEIICHNU YIeOHBIX MaTeMaTHIECKUX 3a/1a4;

OPUHUMATD 11€JIb COBMECTHOM JeSIT€IbHOCTH, UIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThl, pacmpenensTb BHIbI pabOT, JOroBapuBaThCs, OOCYXAAaTh MpoLEcC MU
pe3yabpTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4yacTBOBaTh B TpyHnmnoBbIX (¢GopMax paboTbl (00CyXkaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHI M KOOPAMHHUPOBATH
CBOU JCWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHUBAaTh Kaue€CTBO CBOETO BKJIAJA B
00N TPOYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTh),
BBIOMpATh CcHoco0 pemeHus ¢ y4€TOM MMEIOUIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTta perieHus
MaTeMaTHYeCKON 3aJ1a4H;

MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJECHHBIX OIIMOOK,
BBIBJIEHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTH MOCTABICHHON LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTMKCHUS WU HEIOCTHKCHHS IIeNId, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.



INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJacce oOydaroUMiics MOJYYUT CIEIYIOLUE MpEeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BoImonHATh, couyeras yCTHble M THCbMEHHBIC NMPUEMBI, apu]mMeTHdecKue ICUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IpOOH.

[Tepexoauth OT 0JHOM (HOPMBI 3alMCU YUCEN K JIpyroil (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKUAKY U OLIEHKY pEe3yJIbTaTa BBIYMCICHUMN, OLICHKY 3HAUEHHUH UYUCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUSA CO CTENEHSAMH C HATypaJIbHBIMU IIOKA3aTEIIMH.

IIpuMeHATh IpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemars nNpakTMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIUYHMH, IIPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINTONIHATE YyMHOXKEHHME OJHOYICHAa HAa MHOIOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
NPUMEHSTH (OPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIecTBISATh PA3IOKEHNE MHOTOWIEHOB HA MHOXHUTEIHM C IOMOIIBK) BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOro
YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB Ui pEUIeHMs] pPa3IMyHBIX 3aJad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUsI M HEpaBEHCTBA

Pemars nuHelHBIE ypaBHEHHUSI C OJHOM IMEPEMEHHOM, NMPUMEHSA MpaBWja Mepexona OT
UCXOJHOTO YpaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsTb, sBIIAE€TCS JIM YHUCIO KOpPHEM
YpaBHEHHS.

[TpuMmensTH rpaduyeckre METO/Ibl IPU PELICHUN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupats mpuMepsl Map YUCe, ABIAIOLIMXCS PEIICHHEM JTMHEHHOIO YPAaBHEHHUS C ABYMS
[IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
NEPEMEHHBIMH, NOJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.



Pemare cucTeMbl IByX JIMHEHHBIX YpaBHEHUH C ABYMs INEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHMM IO
YCIIOBUIO 3a/layd, WHTEPIPETHUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJIbTarT.

DOyHKIUUH

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHUCIOBBIE IPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXJy BeIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NpejcTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS TMOJYYUT CIEAYIOIIUE TPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh EHCTBUTENbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yys CBONCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJIHATh MpeoOpazoBaHUs
BBIPAKEHHM, COAEPIKAIUX CTENIEHU C LIEJIBIM ITOKa3aTeJIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[TpumensTh 1npeoOpa3oBaHUsl BBIPAKEHUN ISl  pelIeHUs pa3JIMyHbIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PAallMOHAIbHBIE YPAaBHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
OpUMEHeHHEM TIpadUUecKuX TIpeACTaBICHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI pelleHts, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3a7aud K €€ anreOpandeckod Mojaenu ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4uy IIOJyUYEHHBIN PE3yJIbTaT.



[IpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, pelllaTh JTUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M HMX CHCTEMBI, JaBaTh TpapUUECKyl0 HIUTIOCTPALHUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIUOHATIBHBIE TOHATHS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUS), ONMPEAEIATh 3HA4eHHWE (YHKIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX PYHKIMM BUJIA:

y = kix, y = x2, y = x3y = |X|, Y = VX, OnuCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxy.

K xonimy oOydenuss B 9 kJjacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

CpaBHUBATH U YIOPSAIO0YMBATH PALIMOHAIBHBIE H UPPALIMOHAIILHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHS C pallMOHATBHBIMU YHCIAMH, COYETasi yCTHBIC U
MUCbMEHHbIE TPUEMBI, BBHIIIOJIHATH BBIUYUCIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxoauTh 3HaueHusi CTeNeHel ¢ HeNbIMU MOKA3aTeIsIMU M KOPHEH, BHIYUCIATh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBINOJIHATH HPUKHUIKY pE3yJbTaTa BBIYUCIECHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHHus! M HEPABEHCTBA

Pemars nuHEWHbIE W KBagpaTHBIE YpPAaBHEHUs, YPABHEHMsI, CBOAAIIMECS K HHM,
npocTeiiye ApoOHO-palliOHAIbHBIE YPAaBHEHUS.

Pemats cuctemsbl IBYX JMHEMHBIX ypaBHEHHWI C JIByMS NEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemate TekcToBBIE 3amaud anreOpandeckuM CIIOCOOOM C MOMOILIBIO COCTaBJICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IPUMEHEHHEM TpapUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb pELICHHE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemarp cuctemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJJpaTHOE HEPaBEHCTBO, M300pakaTh pEIlIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW MPSMOI,
3aMMChIBAaTh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [l0Ka3pIBaTh CXeMaTUYECKH PacIIOIOKEHHE Ha

KOOPJMHATHOMH MI0cKoCcTH TpadukoB GpyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HaueHHiT K03(HIMEHTOB, ONMCHIBATE CBOMCTBA
G YHKIIHA.

Crpouth M M300pakaTh CXEeMAaTHYECKU TpapUKH KBAIPATUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIIMIA 1O UX rpadukam.



Pacno3HaBath KkBazpatuuHytro (QyHKnM 1o  ¢opmyne, NPUBOIUTb PUMEPHI
KBaJPAaTHYHBIX QYHKIUI U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

Yucii0Bble NMOCJIEI0BATEIBHOCTH U NPOrPECCUH

Pacnio3HaBaTh apu(MeTHUYECKYI0 U F€OMETPUYECKYI0 IPOrPECCUU IIPU pasHBIX CIIOCOOax
3aJaHusl.

BbINONMHATE BBIYUCICHHUS C HMCIOIB30BaHHEM (OpMYNT N-TO WieHa apu(PMETHYEeCKOd u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemarte 3agaun, cBA3aHHBIE C YMCIOBBIMU IIOCJIEOBATEIBHOCTAMM, B TOM YHCIE 3aa4d
U3 PEATbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISATOPa, HU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BelunclieHus. PammonanbHbIe o5 3 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 2
ArCOPAIeCKHe BHIpaCHHA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 2
3 ¥PABHEHI 11 HepaBeHcTa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 2
OOPAHHATSL U rpaguicH. DyHicui https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
II 1
> OBTOpeHie  obobuerie 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 10 0

[NPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 2 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 1 bu6mmorexa [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
5 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 2
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo0.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 102 10 0

[TPO'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 bu6nmoreka [IOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubnunoreka LIOK
> Dyt 16 2 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 2 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 18 5 bubmmoteka IIOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



https://m.edsoo.ru/7f419d08
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