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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydaromuxcs HaydyHBIX TPEACTABICHUH O TPOMCXOXKIECHHH M CYIIHOCTU
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4ECTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepKIeHUs. OCBOeHHE Kypca ajireOpbl o0ecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeNbHO-METOAMYecKue JIuHuM: «Hucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPAXEHUS», «YpaBHEHHUS M HEpaBEHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTelIbHO-METOAMYECKHIX JIMHUI pa3BUBAETCS HA TMPOTHKECHUN TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €T0 JIMHUSMH. B Xo/e n3ydeHus: yaueOHOTO Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUSI H
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBII XapakTep.

Coneprxanue TMHUH «YHCIa ¥ BBIYUCIICHUS» CITY>KUT OCHOBOM TS TATbHEHIIIEr0 N3ydeHHs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y  OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOJMMOTO JUTS PEIIeHHs 3a7ad MaTeMAaTHKH, CMEXHBIX TPEAMETOB U MPAKTHUKO-
OpPUEHTHPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOro o0Iero oOpa3zoBaHMs y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUPYET 3HA4YCHHE
MaTeMaTHKU KakK s3bIKa JJIS TIOCTPOCHUS MAaTeMaTUYECKUX MOAEJEH, OMHUCaHHs MPOLECCOB U
SBJICHUM peasibHOrO Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKXkKe NalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHHMS, CITOCOOHOCTEH K MaTeMaTUIeCKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
00y4aroIyUMuCs 3HaHUHN 0 PYHKIUAX KaK BaXKHEHIIEeH MaTeMaTH4ecKoi MOAEIH Ul ONIUCaHUs U
UCCIIIOBaHMUs PAa3HOOOPA3HbIX IPOLIECCOB U SIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHMyYHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBaHME IPEACTABICHUH O POJIY MaTEMATUKU B Pa3BUTHH LIUBUWIN3ALUH U
KYJIBTYpBI.

Cornacno yuebHOMY MIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «Yucma © - BBIYMCICHUS,
«AnredbpanyuecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha usyuenne yuebHoro kypca «Anredpa» orogutcs 303 vaca: B 7 kiacce — 102 gaca (3
yaca B Hezmeno), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kitacce — 99 vacos (3 yaca B
HEJIEIIO).

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBSI3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» AnreOpa, 7 knacc/ MakapsrueB FO.H., Munmiok H.I'., Hemikos K.W. u apyrue, AkiuonepHoe
obmectBo «M3marenscTBO «lIpocBerienne»

» Anre6pa, 8 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkos K.U. u apyrue; mon
penakuuent TensikoBckoro C.A., AkimonepHoe oomiectBo «M3aatenbetBo «IIpocBenienuey

» AnreOpa, 9 kiacc/ MaxkapsiueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue, AkiimonepHoe
obmectBo «M3marenscTBO «IIpocBerienue»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA
Knura nns yaurens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET
PolI



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
[ToHsiTE pallMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHHE, YHNOPSAJOUYMBAHUE PAL[MOHAJIBHBIX YHUCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHAIBHBIMU YiciIaMy. Pelienye 3a1a4 u3 peanbHON MPaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIeM: ONpEENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTIpE/ICICHHUS, 3aIMCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 3aJlaud HA MPOLIEHTHI, PELICHUE 3a/lad U3 peaslbHOM
IIPAKTUKU.

[TpyuMeHeHre TPU3HAKOB I€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYpaIbHbIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEepeMEeHHOU. [lomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyItbl. Beraucienus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIE BBIPAKEHUS,
npaBuiIa MpeodpazoBaHMs CyMM U MPOU3BEICHUHN, IPaBUiIa PACKPHITHS CKOOOK M NPUBEACHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeeM.

OpHounenbl 1 MHOrowleHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4JeHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHHS: KBAApaT CyMMBbl M KBaApaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW IIMHEHHOIO YypaBHEHU,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3aqaud. Pemienue
TEKCTOBBIX 33J1a4 C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JBYMs MEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JTHMHEHHBIX
YpaBHEHMI ¢ JBYMs NEpeMeHHbIMH. PeleHne cucreM ypaBHEHMH CIIOCOOOM TMOZICTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayd ¢ TTOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrossHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMocTei. [lonstue pynkuunu. I'papux Gynkiun. CoiictBa GpyHKImil. JInneitnas
dynkums, e€ rpapuk. ['paduk dynkuum y = [X|. [padudeckoe perieHre TMHEHHBIX YpaBHCHUN U
CHCTEM JINHEWHBIX YPABHEHHUI.

8 KJIACC

Yucya 1 BLIYUCIECHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOIMKEHUST UPPALMOHANBHBIX Yncesl. CBOWCTBA apuPMETHIECKUX KBAJPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIOBBIX BBIPAXKEHUM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHcla.

Crernens ¢ 1eNbIM M0Ka3atesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napodbu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE, AeNieHUue ainredpandeckux apoOeil. PanuoHanbHble BBIPRKEHUS U UX
peoOpazoBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOrO ypaBHeHUs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHHEWHBIM U KBaapaTHbIM. [Ipocreiimme npoGHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduyeckass uHTEpIpeTallis YpPaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUH ¢ IByMsI IepeMeHHBIMU. [[prMepsl pelieHrs cucTeM HeTMHEWHBIX YPaBHEHUH C IBYMS
MepPEeMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIuHelHbIe HepaBeHCTBa € OJHOW mepeMeHHOH. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUHA

[Tonsitue pynkuuu. O6macTe ONpeaeNeHns U MHOXKECTBO 3HaueHUu (yHKkiuu. CrnocoObl
3aanus QyHKIUH.

I'padux Pynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemeHue ypaBHeHM i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia v BbIYUCICHUSA

ParnmonanbHble yuclia, UPPALMOHATIBHBIC YHCIA, KOHEUHbIE U OECKOHEUHBIEC JIECATUYHBIC
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
JecsITUUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
yuceln U KOOPAMHATHOM MPSMOM.

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

Pa3zmMepbl 00BEKTOB OKPY>KAIOLIET0 MUPA, JUIUTEIBHOCTD IPOLIECCOB B OKPYKAIOLIEM MHpE.

[TpubnnxEHHOE 3HAUYE€HUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHUs. OKpyrjaeHue yucel.
IIpuknaka v OLIEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUS M HEPaABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.



KBangpaTHoe ypaBHeHue. Penienue ypaBHEHUI, CBOJAIIMXCS K KBaIpaTHBIM. brukBagpaTHoe
ypaBHeHuE. [IpuMepsl pelieHust ypaBHEHUM TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-palioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 3a1a4 alredpandeckKum
METOJIOM.

VYpaBHeHHE C ABYMSI MEpPEeMEHHBIMH U ero rpaduk. Pemienwe cucrem ABYX JIMHEHHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMU. PemieHue cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHble HepaBeHcTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkrmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = || 1 ux cBoiicTsa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[loHsiTHE YMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE MOCIEAOBATEIIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmernueckas u reomerpudeckas rnporpeccun. @opmysl N-To wieHa apuPpMeTHIecKoit
Y TEOMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre 41WiIeHOB apU(PMeTHUeCKOM M TeOMeTpUYEeCKOW IMporpeccuid TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCUMCKMX MATEMaTUKOB H POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEACTABICHHEM O MAaTEMaTHUYECKHMX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTIETHOM Mpo(deCcCHOHATBHON IEATeTFHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAIBHOMY M JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, MPHUPOJLI W OOIIECTBa, MOHUMaHHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTCHIIMMH HaBBIKAMHU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310poBOro 0o0pa3a >KM3HU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHH M OTHbIXA,
peryisipHas (pu3nyecKkas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA peduieKCHH, MPU3HAHHEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO e TMpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHWE MaTEMaTHYECKHX 3HAHWM U1 pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COIUAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JI0Jiel, mpuoOpeTaTh B COBMECTHON JESATEIHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO

KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBH, HOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnble JeHCcTBUA

bBa3oBbIe Jlornyeckune JefcTBUA:

BBISIBJIATH U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUHM, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINKA, OCHOBAHHS JJIs1 0000IIeHUs
Y CpaBHEHUS, KPUTEPUU MPOBOIMMOT0 aHAIN3a;

BOCIPUHUMATh, (JOPMYIUPOBATh U MPeoOpa3oBbIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEYHs B (pakTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/araTb KPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€AYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIJIIOUEHUH 110 aHAJIOTHH;

pa3buparb 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE M OT IPOTHBHOTO),
MIPOBOJMTH CAMOCTOSITEIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTeMaTH4YEeCKUX (PAKTOB,
BBICTpauBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIIECTICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBAaTENbCKUA  HMHCTPYMEHT  IO3HaHUS,
(bopMyITHpOBaTH BOIIPOCH], PUKCHPYIOIIHE TPOTHBOPEUHE, TTPOOIEMY, CAMOCTOSATEIEHO
yCTaHaBJIMBAaTh UCKOMOE ¥ JIaHHOe, ((OPMHUPOBATH THUIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3HIINIO, MHEHUE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTAaBICHHOMY TUIaHY HECJIOXHBIH DKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOOI;

CaMOCTOSITENIbHO ~ ()OpMYJIMpPOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OIEHHBATh IOCTOBEPHOCTh MOTYYCHHBIX
PE3yNbTaTOB, BBIBOJIOB M 000OIIICHHIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMALUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy IpeACTaBICHUs MHOOPMALMK U WILTIOCTPUPOBATh pellaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIUHU 110 KPUTEPUAM, TPEATIOKECHHBIM YUUTEIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCTIPUHUMATEL ¥ (POPMYITHPOBATH CYKIICHUS B COOTBETCTBHH C YCIOBHSMHU W LEIIMU
oOlIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEMbI, IPOOIEMBI,
peniaemMoit 3a71aun, BHICKa3bIBATh UJIEU, HAIICJICHHBIC HA TTOMCK PEIICHUsI, COTOCTABIISATh
CBOM CY)KJICHUS C CYXJICHHUSIMH IPYTHX YYACTHUKOB JMajora, OOHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIIMHA, B KOPpPEKTHOU (opme (opMynupoBaTh pa3HOTIACHS, CBOU
BO3PAKEHNS,

MPEACTABIATh PE3YJbTATHl PEIICHUS 3a]1auH, YKCIIEPUMEHTA, UCCIIEI0BAHMS, TIPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (POpMAT BBICTYIUICHUS C y4€TOM 3aj7ad MPE3CHTAINH U
0COOEHHOCTEHN ayAuTOpUH;

MMOHUMATh M UCIIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAMBUAYATIbHON pabOTHI pU
pelieHun yueOHbIX MaTeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacnpeaeNsITh BUIALI pabOT, JOTOBAPUBATHCS, 00CYXIATh MPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIIOBBIX (hopMmax paboTsI (00Cyk1eHUs, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BEIOIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOU JIEHCTBUS
C IPYTUMU YJIeHAMU KOMaHJbl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIHI MPOTYKT
M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJISATh IUIAH, aJTOPUTM pELIeHHs 3aJaud (MM €ro YacTh),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOLMOHANbHBINA HHTEJLJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa perieHus
MaTeMaTHUYeCKOM 3aJ1auu;
NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OIICHUBATh COOTBETCTBUE pPe3yJIbTaTa ACSATEILHOCTH MOCTABICHHOW IIETH U YCIOBHUSM,
OOBACHATH IPUYMHBI JTOCTH)KEHHS I HEJOCTHKCHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUmMiiCs MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yuciia 1 BBIYUCJICHUSA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAUEHUH JPOOHBIX BBIPAXKEHUH, COAEp)KALIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHMBATh U YIOPSI0YMBATh PAllMOHAJIbHBIE YHCIIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaX€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJIbHBIX YUCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
PONOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

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

BrimonHaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUsI B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE yYMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HopMys COKpaméHHOTro
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJlbHBIMH MOKAa3aTeNIIMU JIJIsl TpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHMS.

[TpuMmensTH rpaduyeckre METOIbl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U X CUCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOUIMXCS pPEIIEHUEM JMHEHHOTO YPpaBHEHHUS C ABYMS
[IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, MOJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIuiA. CTpouTs Tpaduk QyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apTyMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydeHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yucsia ¥ BbIYUCICHUSA

Hcnonb30BaTh HavalbHBIE TPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCET IS
CpaBHEHHUS, OKPYTJCHUS W BBIYUCICHUN, W300pakaTh JEHCTBUTENbHBIC YHCIIa TOYKAMHU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrOo KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMOIHATH MPE0OPa30BaHMS BBIPAKEHUH,
COJIepXKaIINX KBaJIpaTHbIe KOPHHU, UCTIOJIb3YsS CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIUX W MallbIX YHCENT C MOMOMIBIO JNECATUYHBIX Ipo0eil u
creneHeit yucna 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHATh TOHATHE CTEMEHU C IEJBIM II0Ka3aTeleM, BBIMOIHATh MPeoOpa3OBaHUs
BBIPKEHUM, COAEPKALIUX CTEIIEHH C LIEJIBIM MTOKa3aTelIEM.

BrITIONMHATE TOXJAECTBEHHBIE MPEOOpa30BaHUS PALMOHAIBHBIX BBIPAKCHHH Ha OCHOBE
MIpaBUJI ICUCTBUHN HAJ MHOTOWIEHAMHU U alTreOpanvdecKuMU IPOOSMH.

PackmanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEITH.

[TpumeHsTh TpeoOpa30BaHUs BRIPAKEHUH [T PEIICHUS PA3IMYHBIX 33724 U3 MATEeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON TPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeNHbIe, KBaAPATHBIE YPABHEHUS U PALMOHAIIBHBIE YPABHEHHUSI, CBOJSIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMU.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM rpaUyecKux MpeicTaBlIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YPaBHEHHI PEUICHHUS, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).

[lepexonuTh OT clioBeCHOW (OPMYJIHUPOBKM 3adauu K €€ anredpandeckoil Mojeiau ¢
MOMOIIbI0 COCTABIICHUS YPaBHEHMsSI WJIM CHCTEMbl YypaBHEHHWil, HWHTEpPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, pelaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPAINIO
MHO>KECTBA peLICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh ¥ UCTIONB30BaTh (PYHKIMOHAIHHBIE TOHATHUS | S3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003Ha4YeHHUsI), ONPEENATh 3HaUeHHE (PYHKIIMH 110 3HAUEHUIO0 apryMEHTa, ONpeAeIsTh CBONCTBA
byHkmn o e€ rpaduky.

CrpouTsb rpaduku dIeMeHTApHBIX GYHKINN BUIA:

y = k/X, y = X2,y =x3y = |X|, y = VX, onuCcBIBaTh CBOHCTBA YHCIOBON (DYHKIUHU 110 €&

rpaduky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3yJIbTaThl:

Yuca U BIYUCIEHUSA

CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHAIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BrmonusaTe apudmeTrueckrue AeHCTBUS C PallMOHAIBHBIMHU YHCIaMH, cOYeTas YCTHBIC U
MMCbMEHHBIC TPUEMBI, BHITIOTHATH BEIUUCICHUS C UPPALIMOHAIEHBIMU YHCIIAMH.

Haxoauth 3HaueHUs1 CTENEHEH C IEeIBIMU TTOKA3aTeNIIMH U KOPHEW, BHIYUCIIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHUM.

OKpyriiaTh JACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUIAKY pe3yJbTaTa BBIYUCICHH,
OIICHKY YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHusi M HepaBeHCTBA

Pemiate nuHeHbIE U KBaJIpaTHBIE YPAaBHEHUSI, YDABHEHMUSI, CBOISIIIIMECS K HUM, TPOCTEUIITNE
JIpOOHO-PalMOHANILHBIE YPABHEHHUS.

Pemate cucteMbl JBYX JUHEHHBIX YPAaBHEHHI C JABYMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPAaBHEHUE HE SBIISICTCS JIMHCHHBIM.

Pemarp TekcToBble 3amau ainreOpanyeckuM CHOcOOOM C TOMOIIBI0 COCTaBIICHUS
YpaBHEHUS UM CUCTEMBI IBYX YPaBHEHUM C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh MpoCTEMIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPaBHEHMUI, B TOM UYHUCIE C
MpUMEeHEeHnEeM TpauiecKux MpeacTaBiIeHul (yCTaHABINBATh, UMEET JI YPaBHEHUE WIIM CHCTEMA
YpaBHEHUH PENICHHS, €CJIM UMEET, TO CKOJIBKO, U TIpouee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peEIICHHE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemarb cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOLINE KBaIpaTHOE
HEPAaBEHCTBO, M300pa)kaTh PEUICHHE CHUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOIi, 3alHMCHIBATh
pEIIeHNE C IOMOIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBaTh GyHKIIMHM U3y4eHHBIX BUAOB. [loKka3pIBaTh cXeMaTHUECKU PACIIONOKEHHE Ha

KOOPJAMHATHOMH MI0cKkocTh rpadukoB GyHkiuit 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

byHKINH.

Crpouth M HM300pakaTh CXEMATUYECKH TpapUKH KBaJIPATUUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMH IO UX rpaduKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYJIe, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX
(byHKUNI U3 peabHON KU3HH, GU3UKU, TECOMETPUH.

YuciioBble MOCI€10BATEILHOCTH U POrPeccuu

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IIPOrPECCUU IIPU pasHBIX CIIOCOOax
3aJaHusl.

BbINONHATE BBIYUCICHHUS C HCIOIB30BaHHEM (OpMYNIT N-TO WieHa apu(PMETHYEeCKOH u
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YMCIIOBBIMU I1OCJIEIOBATEILHOCTSAMMU, B TOM YHCJIE 3a1a4U U3
peabHOM >KM3HU (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI
1 Yucna ¥ BeIYKCIEHUS. PaliioHaibHbIe o5 5 bu6nmoreka IIOK
qrciaa https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 AnreOpandecKkue BoIpaKEHUS 27 2 https://m.eds00.ru/7f415b90
bubnunoreka LIOK
2 1
3 ¥PaBHEHHS H HEPABEHCTBa 0 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 K o) 24
OOPAHHATHL H Fpa(i)I/IKI/I YHICHHH https://m.edso0.ru/7f415b90
bubmuoreka [IOK
> TosToperne 1 0bobmene 0 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6
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8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoTshI
bub6nmoreka [IOK
1 Uwucna u Beruucienus. KBajgpaTHeie KOpHA 15 1 https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nmorexa LIOK
HOKa3areyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubmmorexa [JOK
KBanparHbiii TpéxuwieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnorexa [JOK
Anrebpanueckast poob https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. KBagparusie bubmmoreka [JOK
5 15 1
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
5 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubmuoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
8 OyHkunu. OCHOBHbBIE TOHATHUS 5 bubmmorexa LIOK
YHICHITH. LICHOBHPIC HO https://m.edsoo.ru/7f417af8
bu6mmoreka IIOK
) 4
o YHKUHH. THCAOBEIE QyHKUHH o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 losToperme 1 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acos

JJeKkTpoHHbIE (HU(POBHIE)

Ne ni/m KoHnTpoJbHbie
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 bubnuorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 2 https://m.eds0o.ru/7§419d08
bu6mmoreka [IOK
> Dymrit 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
q 1 1
6 HCIIOBBIC TTOCTIEI0BATEIIBHOCTH 5 https://m.eds0o.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 15 bu6mmoreka [JOK
3HaHUM https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 99 6
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