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HHOACHUTEJBHAA 3AIIUCKA

AunreOpa sIBISIETCS. OJHMM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIETO 0Opa3oBaHMSA: OHA
oOecreynBaeT U3y4eHue IPYruxX JUCIUILINH, KaK €CT€CTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS TPOJIOJIKEHUsI 00pa30BaHUs M B MMOBCEHEBHOM JKU3HMU.
Pa3Butne y oOyuarommxcs Hay4YHBIX MPEACTABICHUN O TMPOUCXOKACHUH U CYIIHOCTH
anreOpanyeckux aOcTpakiui, crnocobe OTpakeHHWs MaTeMaTHUYeCKONl HayKoW SBJICHUH U
MPOLIECCOB B MPUPOAEC M OOIIECTBE, POJIM MATEeMATHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MMO3HAHUU M B TPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHWIO HAYYHOTO MHPOBO33PCHUS M KAuyeCTB
MBIIJICHHS, HEOOXOANMBIX NJIS aJanTaldyd B cOBpeMeHHOM nudpoBom obmectBe. M3yuenue
anreOpsl 00ecTieunBaeT pa3BUTHE YMEHHS HAOIIOaTh, CPAaBHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS W BBIBOJIBI, (OPMYIUPOBATH yTBepKAcHUSI. OCBOCHHE Kypca alreOphl 00ecTieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIICHUS OOydYalomuXcs: OHHM HCHOJB3YIOT NEAYKTUBHBIE U
MHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHe M KOHKpPETH3aluio, a0CTparupoBaHUE U AHAJIOTHIO.
OOydenne anreOpe mMpeAnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSTENLHOW eATETHbHOCTH
oOydarolmuxcsi, TO3TOMY CaMOCTOSITENIbHOE  pEIIeHHEe 3aJady  SBJsIeTCs — peaju3anueit
JESITEIIBHOCTHOTO TIPUHIIATIA O0yUYEHUSI.

B crpyktype mnporpammbl ydeOHOTOo Kypca «Anrebpa» sl OCHOBHOTO 0OIIero
o0pa30oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEpKATeIbHO-MeTOoAWYecKue nuHuu: «Yucna u
BBIUHCTICHUS», «AJNredpanyeckue BBIPAKEHUS», «YPaBHEHHs W HEPABEHCTBa», «DYHKIHH».
Kaxxnas u3 3THX colep:KaTenbHO-METOJUYECKIX JTHHUNA Pa3BUBACTCA HA MPOTSKEHUHU TPEX JIeT
M3Y4YeHHUs Kypca, B3aUMOJIEHUCTBYS C APYTUMU €ro JUHUSIMH. B Xone uzyuenus yueGHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
SI3bIK. B CBA3M € 3TUM B porpaMMy y4eOHOTO Kypca «Anredpa» BKIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MPEICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3Jelax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOLIME OBJIAJICHUIO OOYYaIOIIMMHUCA OCHOB YHHUBEPCAJIBHOTO MaTeMaTHUYECKOTO
s3pika. CoJIepIKaTENbHON U CTPYKTYPHOW OCOOECHHOCTBIO yueOHOTo Kypca «Anredpay sBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «YHuciaa W BBIUYMCICHUS» CIYKAT OCHOBOM [JIsi JlajdbHEUIIEro
W3Y4YEeHHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTHUECKOrO MBIIUICHUS,
(OpPMUPOBAHHUIO YMCHUSI MOJIB30BATHCS AITOPUTMAMH, & TaKXKe MPUOOPETCHUIO MPAKTHUECKHUX
HABBIKOB, HEOOXOJUMBIX ISl MOBCEIHEBHOM XH3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE
OCHOBHOTO 00IIlero o0pa3oBaHMs CBSI3aHO C PAIMOHAIBHBIMU U MPPALMOHAIBHBIMH YHCIIAMH,
(hopMUpOBaHHEM TPEICTABICHUN O NEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHUE OCBOCHHUS UMCIOBOMN
JIMHUY OTHECEHO K CpelIHEMY 001IeMy 00pa30BaHHUIO.

Copepxanue nByX anreOpanueckux JHHUH — «AnreOpandeckue BBIPDAKEHUS» W
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOYYarOLIMXCS
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO /i pelIeHus 3ajJad MaTeMaTHKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33a71a4. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUS
yueOHBIH ~ MaTepuan TPYNINHPYETCS BOKPYr  pallMOHAJIbHBIX  BBIpaXeHHUU. Anrebpa
JEMOHCTPUPYET 3HAUYCHUE MATEMATUKH KakK S3bIKA I MOCTPOCHUS MAaTEMATHYCCKUX MOJIEIICH,
OTMCAaHUs MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOydeHus anreOpe BXOIAT TaKKe
JaNbHEWINee pa3BUTHE AITOPUTMHYECKOTO MBIIIICHUS, HEOOXOJIUMOTO, B YAaCTHOCTH, IS
OCBOGHHUSI Kypca HWHPOpPMATHKH, M OBJIAJCHHE HaBBIKAMH JEAYKTUBHBIX pPacCYXICHUM.
[IpeoOpa3zoBanne CUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTUIO BOOOPAKEHHsI, CIIOCOOHOCTEN K
MaTeMaTH4YeCKOMY TBOPUYECTRY.

Conepxxanne  (QyHKIMOHATBHO-TpaQUUECKOW  JMHUM  HAILEJIEHO Ha  TOJyYeHHUe
o0OydaroIuMuUCcs 3HaHUN 0 QYHKIMAX KaK BaKHEHIIeH MaTeMaTUYECKON MOAENH JUIsl OMUCAHUS
W HCCIIEIOBaHUS Pa3HOOOpa3HBIX TPOIECCOB W SBJICHHWN B Tpupoae u oOmiectBe. M3ydenue
Marepuaga CIOCOOCTBYET pa3BUTHIO y OOydYalOIIUXCS YMEHHUS HCIIONb30BaTh PpPa3uYHbIE



BbIpa3UTENIbHBIE CPEICTBA S3bIKA MATEMAaTUKU — CIIOBECHbIE, CUMBOJIMYECKHE, IpaduuecKue,
BHOCHT BKJIaJ] B (hOpMHUpOBaHKE MPEJICTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTUH LUBUIU3ALINN
U KYJBTYpBI.

CornacHo yueOHOMY MUIaHy B 7—9 Kilaccax u3ydaeTcst yueOHBIN Kypc «Anredpay, KOTOpbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3lesbl colepkaHus: «Yucina U BBIUMCICHUSY,
«AnreOpanyecKue BEIpKEHUSY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIUI.

Ha u3yuenne yuebHoro kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Hezienmw), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9 kiacce — 102 gaca (3 ygaca B
HEJIEIO).

COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yuciaa v BbIYHMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TMEPEXOa OT OJHOW (OpMBI 3amUCH JApoOei K
npyroi. IloHsTHE panMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHuecKue IEeHCTBHS ¢ PAMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
MIPAKTUKU Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypajJbHBIM IIOKA3aTEJIEM: ONpEIEIICHNE, Peo0pa3oBaHUE BBIPAKEHUI Ha
OCHOBE ONpeAeTeHUs, 3anich 00bMNX yncen. [IpouenTsl, 3anuch MPOLEHTOB B BUJE IpoOH U
IpoOu B BHJIE MPOIEHTOB. TpH OCHOBHBIC 3a/1a4M HA MPOICHTHI, PEIICHUE 3a/1a4 U3 peabHOU
IIPAKTHKH.

[IpuMeHeHne TpU3HAKOB IETMMOCTH, Pa3JI0KEHNE HA MHOXKHUTENIN HATYPAJIbHBIX YHCE].

PeasibHbIe 3aBUCUMOCTH, B TOM UHUCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.

Auaredpanyeckue BbIPaKeHHUs

IlepeMeHHBIE, YHMCIOBOE 3HAYEHHE BBIPAXKECHHS C MEPEMEHHOW. J[OMycTHMBbIE 3HAYCHMS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAaMHU B BHUIE (DOPMYIIBL.
Beruucnenus no gpopmynam. I[IpeobpazoBanne OyKBEHHBIX BbIpa)XKEHUH, TOXKIECTBEHHO paBHbIE
BBIp@KEHUS, IPaBUiIa NMpeoOpa3oBaHUsl CYMM U MPOMU3BEIEHUM, IPaBUIa PACKPBITUS CKOOOK U
NPUBEACHUS OJOOHBIX ClIaraeMblIX.

CBolicTBa CTENEHU C HATYPaJbHBIM I1OKa3aTEeM.

OpHowieHbl U MHOroujeHsl. CreneHb MHOrowieHa. CloXeHHe, BBIUYMTaHUE, YMHOKEHHUE
MHOTo4JIeHOB. DOpMyIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOXKUTEIH.

YpaBHeHusI 4 HepaBeHCTBa

VYpaBHeHUe, KOpEHb YpaBHEHMs, MpaBUiia MpeoOpa3oBaHUs ypaBHEHHUS, PaBHOCUIBHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOM NEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO YpaBHEHH:,
pelieHue JMHEWHbIX ypaBHeHHIl. CocTaBieHHE YpaBHEHHUH IO YCIOBHUIO 3ajgaud. Pernienue
TEKCTOBBIX 3aJa4 C IOMOIIbIO YPaBHEHHUH.

JluneitHoe ypaBHEHME C JBYMs NEepeMEHHbIMU U ero rpaguk. Cucrema ABYX JUHEHHBIX
ypaBHEHUH C JABYMsS NepeMeHHbIMH. PerieHue cucreM ypaBHEHUH CIOCOOOM IOJCTaHOBKH.
[Ipumeps pelieHrs: TEKCTOBBIX 3a7a4 ¢ TOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopaunara toukum Ha mpsmoil. YUucinoBble mpomexyTKh. PaccrosHue Mexay AByms
TOYKaMU KOOPJAMHATHOU IIPSIMOM.

[TpsimoyronbHast cuctema koopawHaT, ocu OX m Oy. AOcuucca W opAWHATa TOYKH HA
KoopAMHATHON miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UteHue rpaduxos
peanpHbix 3aBucuMocTei. Ilonstne ¢ynkuuu. [padux dyakoum. CpoiicTBa (YHKIHA.
Jluneiinas ¢ynkuus, e€ rpaduk. ['paduk ¢pynkuuu y = |x|. ['paduueckoe perienue JIMHEHHBIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUN.

8 KJIACC
Yucja 1 BLIYUCJIEHUA



KBangpatubiii kopeHb u3 uucia. [loHstue 00 wuppanuoHanbHOM uucie. JlecaTUuHbIe
MpUOIMKEHNS UPPALMOHANIBHBIX uncen. CBolicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M UX
IpPUMEHEHHE K MpeoOpa30BaHMIO YHMCIOBBIX BBIPAKEHHH W BBIYUCICHUSAM. JlelicTBUTENbHBIC
qyucia.

CreneHs ¢ 1eqbIM I10Ka3arenaeM U € cBoiicTsa. CTaHgapTHas 3alluCh YHUCTIA.

Auaredpanyeckue BbIPaKeHHU S

KBanpaTHblii TpEXUiIEH, pa3ioKEHUE KBAPAaTHOIO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napoou. CrokeHwue,
BBIUUTAHUE, YMHOXKEHUE, JeJIeHne anreOpandeckux aApoOei. ParrioHanbHble BBIpAXKEHUS U HX
npeoOpazoBaHue.

YpaBHeHHUsS M HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢opMyina KOpHEHW KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUH, CBOASIIMXCA K JUHEHHBIM M KBajapaTHeIM. Ilpocreiimme apoOHO-
palroOHaIbHbIE YPABHEHUS.

['paduueckas MHTEpHIpeTaLUsi YpaBHEHUH C JIByMs MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUH C JABYMSI NIepeMEeHHBIMU. [IpuMepbl pelieHus CHCTEM HEJIWHEWHBIX YpPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Pemienrie TeKCTOBBIX 3aj1a4 aNredpanyeckKuM crocoOoMm.

YucnoBble HEpaBEHCTBA M WX CBOWCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHbIE HEpAaBEHCTBA C OJHOM nepeMeHHOW. CHcTembl
JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUHA

[onstne ¢pynkumu. O6macTb onpeneneHns ¥ MHOXKECTBO 3HaueHHH QyHKIuH. CriocoOsI
3amaHusl QyHKITHHA.

I'papux ¢ynkmun. UreHwe cpoiicTB ¢yHkuuu mo e€ rpaduky. [Ipumepsr rpaduxos
(GyYHKIMH, OTpaXkalonuX peanbHbIe MPOLECCHI.

OyHKIUK, ONMUCHIBAIOMIAE MPSIMYI0 M OOpaTHYIO IMPOMOPIHOHAIBHBIE 3aBHCHUMOCTH, UX
rpaduxu. OyHKIMK Y = X2, Y = X3, Y = VX, Y=|X|. [padudeckoe pemeHre ypaBHCHHI H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BIYHCTICHUS

PanmonaneHble yncia, UppalMOHAJIbHbIE YMCIa, KOHEUYHbIE U O€CKOHEUHbIE JNECATHYHBIC
npoOu. MHOXKECTBO JEHCTBUTEIBHBIX 4YHCEJ, JCHCTBHTEIBbHBIC YHCIIa KaK OCCKOHEYHBIC
JecsTUUHble  apoOu. B3aumMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAYy  MHOXECTBOM
JIEVCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHuE JEHCTBUTENBHBIX 4HCE, apupMeTHUecKue AECUCTBUS C JIEHCTBUTEIbHBIMU
qHCIIaMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JIIUTEILHOCTD IIPOLIECCOB B OKPYXKAIOILIEM MUpE.

[TpubnmwxEHHOE 3HAYEHUE BEJIMYMHBL, TOYHOCTb MNpuOMMKeHus. OKpyrieHue 4Yucen.
[Ipuknaka u OLlEHKa Pe3yabTaTOB BEIYMCICHH.

YpaBHeHUs 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. Pemienne ypaBHEHUMN, CBOASAIIMXCS K JIMHEHBIM.

KBagparHoe ypaBHeHue. PemieHue  ypaBHEHMiH, CBOASIIMXCS K KBaJpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pemieHus ypaBHEHHMM TpEeTbel M YETBEPTOM CTENEHEH
Pa3JIOKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-panMoOHaibHBIX ~ ypaBHEeHUH.  Pemienne — TEKCTOBBIX  3aday
anreOpanyecKuM METOOM.

VYpaBHeHHE C JIBYMs NepeMEeHHbIMU M ero rpaduk. PemieHue cucreM ABYX JHHEHHBIX
YpaBHEHUN C JByMs IIEpEeMEHHbIMU. PelleHne cucreMm JIBYX YpPaBHEHMM, OJHO U3 KOTOPBIX
JUHEHHOoe, a Ipyroe — BTOpod creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHHH C
JBYMSI IIEPEMEHHBIMU.



Pemienue TeKCTOBBIX 3aj1a4 alre0OpandeckuM CrioCOOOM.

YuciioBble HEPABEHCTBA U X CBOMCTBA.

PemeHne NMHEMHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PeleHue cucreM JIMHEMHBIX
HEPaBEHCTB C OJHOW mnepeMeHHOW. KBangpaTHblie HepaBeHCTBa. ['paduueckas MHTEpIIpeTaLUs
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUH

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, KOOpAMHATHI BEpIIMHBI
napabosibl, OCh CUMMETPHUH 1apadoJIbL.

I'paduku Gyskmmit: y = kx, y =kx + b, y =k/x, y=x3, y=Vx, y = |x| , 1 ux cBoiicTBa.

YucioBbIe NMOCI€10BATEIbHOCTH M IIPOIPeCcCUm

[lonsiTue 4KMCIIOBOM MOCIIENOBATEILHOCTH. 3aJaHUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmymnoit u popmyIoit N-ro useHa.

Apudpmernueckass W reoMeTpuyeckas  mporpeccud.  PopMmynbl N-T0  4ieHa
apuMeTUIECKOU U TEOMETPUUECKON MTPOrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre 4IeHOB apU(PMETUYECKOH W T€OMETPUYECKON IMPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JINHEWHBINA U SKCITOHEHIIMAIBHBIN pocT. CI0KHBIEC MPOLIEHTHI.

IHINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE  Ppe3yabTaThbl OCBOCHHUS TPOrpaMMbl  y4yeOHOro Kypca «Amredpay»
XapaKTepU3yKTCS:

1) mnaTpuoTHYEeCKO€e BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K TMPOLNUIOMY W HACTOSIIEMY POCCUHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUW B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaKIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOS3aHHOCTEH Tpa)KTaHWHA W peall3alliid €ro Ipas,
MpeICTaBICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIMOHUPOBAHHS PA3NMUUYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYP TPa)JAaHCKOTro oOIiecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITHYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTHKEHUN
HayKd, 0CO3HAHUEM BaKHOCTH MOPAITbHO-ITHUECKUX MPUHIIATIOB B JEATEILHOCTH YUEHOTO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4YacTHE B PEHICHUHM MPAKTUYCCKUX 3a/ad MaTeMaTHYECKOU
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTHUECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCE
YKU3HH JIJIS1 YCTICTTHOM Mpo(eCCHOHATBFHON EeATeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM U TIOCTPOCHHEM WHAMBUAYAIbHON TpaeKTopuu 0Opa3oBaHUS U
YKU3HCHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CITOCOOHOCTBIO K ASMOIMOHAIBHOMY W JCTETHYECKOMY BOCHPHSITHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHHIA, PACCYKICHUIN, YMEHHUIO BUIETh MATEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEeHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTallell B NIeATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, MNPHPOABI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTUYEeCKOW HayKH Kak c(epbl uYeIOBEYECKOH AedATeIbHOCTH, JTAloB €€ pPa3BUTUA H
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUJIM3ALIUU, OBJIAJICHUEM SI3bIKOM MATEeMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MHUpA, OBJAJEHHWEM [POCTEUIIMMHM HaBBIKAMU
HCCIE0BATEIbCKOM eI TEIbHOCTH;

6) ¢puznyeckoe BocnuTaHue, GOPMUPOBAHHE KYJIbTYPbI 310POBbS H IMOLHOH AJIHLHOI0
Oslaronmosry4usi:



TFOTOBHOCTBIO TIPUMEHSTh MaTeMaTWYeCKHe 3HaHMS B HHTEpPEcax CBOErO 3JI0POBbS,
BEJICHHS 3I0POBOTO 00pasa XHU3HH (3A0pPOBOE MUTaHWE, COATAHCUPOBAHHBIN PEXUM 3aHATHUA U
OT/IbIXa, peryispHas (u3nueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH,
IIPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOI'O K€ IIpaBa APYroro 4ejaoBeKa;

7) 3K0JI0rH4ecKoe BOCIUTAHKE:

OpHUEHTAIlMEe Ha MPUMEHEHHWE MAaTEeMAaTHYEeCKUX 3HAHWU JUIsl pEeIIeHHs 3aaad B OOJIACTH
COXPaHHOCTH OKpYXarolllei Cpefbl, IUIAHUPOBAHMUS IIOCTYNIKOB M OIEHKHM HMX BO3MOXKHBIX
MOCTICICTBUI JUISI OKPY’KaIOMIeH Cpeibl, OCO3HAaHUEM TIIO0ATBHOTO XapaKTepa dKOJIOTHYECKUX
poOIeM U MyTeH UX perieHus;

8) amanTanusi K M3MEHSIONIMMCS YCJIOBUSM COIMAILHOI M PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSX HEONPECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO IEATeIbHOCTh, B TOM YHUCIIE YMEHHE YUUThCS Yy IAPYIHX
Jro/iel, MpUOOpeTaTh B COBMECTHON JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHIIUU 3
OIIbITA IPYTHX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCiIE (HOpPMYyITUPOBATH UIEH,
MOHATUS, TUNOTE3bl 00 00BEKTaxX U SABJICHMUAX, B TOM YUCJIE PaHEE HEU3BECTHBIX, OCO3HABATH
ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE pPEIICHUS WU
necTBus, opMyIupOBaTh U OLIEHUBATh PUCKH U TOCIEACTBHSL, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE el cTBUS
Ba3oBble Jjornyeckue neicTBUA:

BBIABJIATE M XApPAKTCPU30BATH CYIICCTBCHHBLIC IMMPU3HAKH MATCMATHYCCKUX O6"I)€KTOB,
MOHATUN, OTHOIIEHWH MEXIy TMOHATHUSAMHU, (QOPMYIHPOBATH OIpEAENCHUs TOHATHUH,
yCTaHaBIMBATh CYIIECTBEHHBIM MpU3HAK KIacCU(PHUKAUUA, OCHOBAaHUA MJisi OOOOIICHUS W
CpaBHEHMSI, KpUTEPUU MTPOBOJAMMOIO aHANIN3A;

BOCIIPHHAMATh, (POPMYIHMPOBATH M MPEOOpPA30OBBIBATH CYXKJICHUS: yTBEPIUTEIbHBIC U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBIABJIAThE MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3HU WU IMPOTHUBOPCUHUA B (baKTaX,
JNaHHBIX, HAOMIONCHUSIX U  YTBEPXKICHHUSAX, TMpeanaratb KpPUTEPUH [N BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JIeNnaTh BBIBOJBI C WCIOJIB30BAHHUEM 3aKOHOB JIOTHMKHU, JACIYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJTFOUCHUN, YMO3aKITIOUCHHH 110 aHAJIOTHH;

paz0buparh AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUMN (MPSMBIE U OT MPOTUBHOIO),
MPOBOJANTh  CaAMOCTOSITCJIBHO  HECJIOXHBIE  JIOKA3aTeIhCTBA  MAaTEMaTHYCCKHX  (PAKTOB,
BBICTpaWBaTh apPryMEHTAlMI0, TPUBOAUTH TMPUMEPbl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXJIEHUS;

BbIOUpaTh CHOCOO pemieHus y4deOHOW 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pemieHusi, BBHIOMpaTh HaWOOJIee TMOAXOASAIIMN C y4ETOM CaMOCTOSITEIPHO BBIICICHHBIX
KpUTEPUEB).
ba3oBble ucciienoBaTe/ibCKue 1eHCTBUA:

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJIC,Z[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAaHHA,
dbopmynupoBaTh BONPOCHL, (UKCUPYIOIIME NPOTUBOPEYHE, MPOOJIEMy, CaMOCTOSITEIBHO
YCTaHAaBJIMBATbL HCKOMOC U NAaHHOC, (bOpMI/IpOBaTB TUIIOTE3Y, apryMCHTHPOBATH CBOKO IMO3UIIUIO,
MHEHHUE;

OpOBOAUTL IO CaAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY HECJIOKHBIN 9KCIICPUMCHT,
HEOOJIBIIIOE HCCJICIOBAHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXITY COOOIA;



CaMOCTOATENBHO (hOPMYIUPOBATH 0O0OIIEHHS M BHIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOJICHNSI, MCCIIEOBAHUS, OIIEHUBATH JIOCTOBEPHOCTD TTOYUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHHI;

IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTUE NPOLIECCA, @ TAKIKE BBIBUTATh MPEANIOIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBIABIISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOIUMBIX IS
peIIeHMs 3a/1a9H;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMAaTHU3UPOBaTh M HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHbIX BUAOB U (POPM IPECTABICHHUS;

BBIOMpaTh (HhOpMy NpeacTaBICHUsT UH(GOPMAIMY U WIIIOCTPUPOBATH peIlaeMble 3a/1a4u
cXeMaMH, AMarpaMMaMH, HHOM rpaduKoi U uX KOMOUHAIMSMU;

OLIEHUBATh HAA&KHOCTh MH(MOpPMAIMU 1O KPUTEPHUAM, MPEIOKEHHBIM YUUTEIEM WU
c(OpMYJIHPOBAHHBIM CAMOCTOSITENBHO.

KomMyHHKaTHBHBbIe yHUBepcaJbHbIe Y4eOHbIe el CTBHA:

BOCIIPUHUMATh U (OPMYIMPOBATH CYXJEHHUS B COOTBETCTBUU C YCIOBUSIMHU WU LEISIMHU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh IOSACHEHHMS IO XOJIy pEUIeHHs 3aJadd, KOMMEHTHPOBATH IOJy4YEHHbBIN
pe3yabTarT;

B XOJle 0OCYXJIEHMsI 3a7aBaTh BOIPOCH! MO CYILECTBY OOCYKIaeMOH TeMbl, MPOOIEMBI,
pemaemMoi 3a1a4yM, BbICKa3bIBaTh WJICH, HAIIEJICHHbIE Ha TOWCK PEIICHHs, COMOCTaBIATh CBOU
CYXJIEHUs C CYXXACHUSAMHU JAPYrUX YYaCTHUKOB JUallora, oOHapy>KUBaTh PaziINuue U CXOJCTBO
MIO3HIINH, B KOPPEKTHOH popme (HopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3aJaud, SKCIEPHUMEHTa, MCCIIEOBaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (QOpMaT BBICTYIUICHHS C Y4E€TOM 3aqad NpPE3CHTAllMd U
0COOEHHOCTEH ayTUTOpHUH;

NIOHUMATh M UCTIOJIH30BATh MPEUMYIIECTBAa KOMAHIHOW ¥ WHAWBUAYAJIHHON pabOTHI MpH
peleHnH y4eOHbIX MaTeMaTHYECKUX 3a/1ay;

NPUHUMATH IeJIb COBMECTHOHW JEATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThl, pacnpeseNaTh BUIbI paboT, 10roBapuBaThCs, 00CYKAATh MPOLECC U pe3yibTaT padoThl,
0000111aTh MHEHHUS HECKOJIIBKUX JIIONEI;

y4acTBOBaTh B IPYHMHOBBIX (hopMax paboThl (0OCYKaeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE
IITYPMBI ¥ JPYTHE), BBHIMOJHATH CBOIO YacTh pabOTHl M KOOPIWHHPOBATH CBOW JCHUCTBUS C
JIPYTUMH 4IEHAaMH KOMaHJbl, OLIEHUBAaTh KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHMBepPCcAJIbHbIE YUeOHbIE 1eiCTBHS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIaH, aNTOPUTM pelIeHus 3afaud (WIM €ero 4acTh),
BBIOMpATH CIIOCOO pelIeHUs C YYETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, SMOIHOHATBHbIH HHTEJIEKT:

BJIAJIETh CIOCO0aMHM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYEeCKOH 3a1auu;

NPEeaBUACTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpPHU PEIICHUU 3aJaud, BHOCUTh
KOPPEKTHBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HANIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pE3yJbTaTa AESITEIbHOCTH NOCTaBICHHOW LIEJIM U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHKCHHS TN HETOCTUKEHUS LIeJIH, HAaXOUTh OLIUOKY, 1aBaTh OLICHKY
MpUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI



K xoHmy oOyyeHus B 7 KkJjacce OOy4aromuiics NOIYYUT CJEIYIOIUE MpPeIMETHbIE
pe3ynbpTaThl:

Yucaa v BbIYUCTCHUA

BeinonHsaTe, coderas YCTHbIE M INUCbMEHHbIE NPUEMBI, apU(PMETHUECKUE IEHCTBUS C
palMOHaIbHBIMU YUCIAMHU.

Haxoauth 3HaueHHs YHUCIIOBBIX BBIpaXXEHUI, NMPUMEHSATh Pa3HOOOpas3HbIE CIOCOOBI U
npuéMbl  BBIYUCIICHUS 3HAUEHWH JPOOHBIX BBIPAXKECHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECSITUUHbIE TPOOH.

[Tepexoauts OT OJHON (POPMBI 3amMCH YMCEN K IPYroil (mpeoOpa3oBBIBATH NECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YyNOPSAJ0YNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrysTh ynca.

BBINOMHATS MPUKUAKY U OLEHKY PE3yJbTaTa BBIYMCICHUM, OLICHKY 3HAYEHHUH YMCIIOBBIX
BBIp@KEHUI. BBINOIHATE 1EMCTBUS CO CTENEHSIMU C HaTypaJIbHBIMH ITOKa3aTEIsIMU.

IIpuMeHATH NPU3HAKU ACIMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath mpakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOLIEHMEM BEJIMYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTAThl PELICHUS 3a]a4
C Y4€TOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

AnreOpanyeckne BbIPasKeHUs

Hcnonp3oBaTh anredOpandecKkyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIpoLiecce
OCBOCHMS y4eOHOT0 MaTepuaia.

Haxoauts 3HaueHns: OyKBEHHBIX BBIPAKEHUI NIPU 3a/1aHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus LENIOro BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM HOJOOHBIX
CJIaraeéMsbIX, pacKpbhITHEM CKOOOK.

BBINOAHATE yYMHOXXEHHE OJHOWIEHA Ha MHOIOWIEH M MHOIOYJIEHa HAa MHOTOWIEH,
MPUMEHSATH (POPMYITBI KBaapaTa CyMMBI M KBaJ[paTa Pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOMKUTENIM C IMOMOULIBKO BBIHECEHHS 3a
CKOOKHM OOIIET0 MHOKHUTENS, TPYIIIUPOBKH CJaraeMbIX, IpUMEHEHHsT (HOpMYT COKPAIEHHOTO
YMHOXEHHUS.

[lpumensTh mpeoOpa3oBaHUsI MHOTOWICHOB [UISI PEUICHHS pa3iMYHbIX 33734 U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM IPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYpaJbHBIMU MOKa3aTeNsIMU Ui peoOpa3oBaHUs
BBIPaKCHUM.

YpaBHeHUs] M HEPABEHCTBA

PemaTte snMHEliHbIE ypaBHEHMsI C OJHON NEPEMEHHON, NMPUMEHSSA INpaBUJIA MEPEX0Aa OT
HCXOJHOIO0 YpaBHEHUS K pAaBHOCHIBHOMY eMmy. IIpoBepsATh, SABISIETCA 1M YHCIO KOpPHEM
YPaBHEHUS.

[TpumeHnaTh rpaduyeckre METObI P PEIICHNUHN JIMHEWHBIX YPaBHEHUN U UX CUCTEM.

[TonOupath mpUMepbI Hap YUCE, SABISAIOIIUXCS PEIIEHUEM JTUHEHHOTO YpaBHEHHUS C JBYMS
MIepEMEHHBIMHU.

Ctpoutb B KOODAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTrO YpaBHEHHS C JBYMs
IIEPEMEHHBIMHU, [10JIb3YsCh I'pa)MKOM, IPUBOINUTH IPUMEPHI PELICHUS YPABHEHUS.

PemaTte cuctembl ABYX JIMHEWHBIX YPaBHEHMHU C JIByMSI NI€PEMEHHBIMH, B TOM YHCIE
rpau4ecKu.

CocTaBiTh M peuaTh JIMHEHHOE YPaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHUH I10
YCIOBUIO 3aJa4M, HUHTEPIPETUPOBATh B COOTBETCTBHMM € KOHTEKCTOM 3aJadd IOJIYYCHHBIN
pe3ynbTar.

DyHKIUHA

N300paxkatb Ha KOOPAWMHATHOM MPSIMOM  TOYKH, COOTBETCTBYIOIIME  3aJIaHHBIM
KOOpAWHATaM, Jy4M, OTpPE3KH, MWHTEpBaJbl, 3alUCBhIBATh YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.



OTtMmeuaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduxu muHeHHbIX QyHKIUd. CTpouTh rpaduk pyHKINHU y = [X|.

OnwuceiBaTh ¢ MOMOUIbIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMM:
CKOpPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTb, BPEM,
00BEM paboTHI.

HaxoauTts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduyeckuii cnoco0 MpeACTaBICHUS M aHAINW3a MHPOPMALUHU, U3BIEKATh U
HMHTEPIPETUPOBATH UH(POpMALIHIO U3 TPadUKOB peaJbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyeHus B 8 Kkiacce oOydarOmIMiicss TOJYYUT CIEAYIOIIME TPEeIMETHBIC
pe3yIbTaThl:

Yucaa v BoIYHCTEHHS

Hcnons30BaTh HayalbHBIE MPEACTABICHUS O MHOXXECTBE JCWCTBUTENBHBIX HYHCEN JIIS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYMCICHUI, M300pakaTh NEHCTBUTENIbHbIE YHCIIa TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOrOo KBaJIpPaTHOIO KOPHS, HAXOAWUTh KBaJlpaTHbIE
KOPHH, UCTIOJNB3YS TIPU HEOOXOIUMOCTH KaJIbKYJISITOP, BEITIOTHATH MPeo0pa3oBaHuUs BBIPAKCHUH,
coJieprKallluX KBaIpaTHbIE KOPHU, UCTIOIb3Ys CBOMCTBA KOPHEH.

Hcnonw3oBarh 3amucu OOJBIIMX M MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX ApoOeH u
crenener yucna 10.

Auaredpanyeckue BbIPaKeHHUs

[IpuMeHATh TOHSATHE CTENEHW C IeJIBIM TI0Ka3aTesieM, BBIMOIHITH MPEoOpa30BaAHMUS
BBIPAXEHU, COIEpPIKALUX CTENEHH C LIE€IbIM IIOKa3aTEIEM.

BBIMOAHATE TOXKIECTBEHHBIE MPEOOPa30BaHMS PAIMOHANBHBIX BBIPAKEHUH HA OCHOBE
MPaBWII JCHCTBUI HAJl MHOTOYWICHAMH U aJITeOpandecKUMU IPOOSMHU.

PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpuMeHATH TpeoOpa30BaHsI BRIPAKECHUHN TS PEIICHUS PA3IMYHBIX 33729 U3 MAaTEMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 peaJbHOU MPAKTUKH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemats nuHeitHbIe, KBaJpaTHBIE YpaBHEHUS M PAllMOHANLHBIC YPAaBHEHUS, CBOMASINUECS K
HUM, CHCTEMBI IBYX YPaBHCHUH C IBYMS NIEPEMCHHBIMHU.

[TpoBoaNTH TpOCTEiilINe UCCIETOBAHNS YPAaBHEHUN U CHCTEM YpaBHEHUH, B TOM YHCIIE C
MPUMECHCHHEM TpapUUecKuX TMpeAcTaBlieHui (ycTaHABIMBAaTh, WMEET JIM YPAaBHCHHE WU
CUCTEeMa YpaBHEHUH PEIIeHUs, €CITU UMEET, TO CKOJIbKO, U TpoUee).

[lepexonuTh OT CJIOBECHON (QOPMYIMPOBKM 3alayd K e€ anredpanyeckoil Mojaenu C
MOMOIIBI0 COCTABJICHHUS YPAaBHEHHsSI WJIM CHCTEMbl ypaBHEHHWI, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4 MOJYyYEHHBIN pe3ysbTar.

[TpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OIICHKH, PEIaTh JTHHEHHbIC
HEpaBeHCTBA C OJHOM NEPEeMEHHONM W HX CHUCTEMbI, JaBaTh IpadUUECKyI0 HIUIIOCTPALUIO
MHO’KECTBa PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lorumath W WCHONB30BaTh  (YHKIIMOHAIbHBIE TIOHATHUS M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHUS), OMPENCNIATh 3HAaueHHWE (PYHKIMH IO 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKIMHU 11O €€ rpaduky.

Crtpouth rpaduku 2eMeHTapHBIX QYHKIIUN BUJIA:

y = kIX, y = X2, Y = X3,y = [x|, y = VX, OIHCBIBATH CBOMCTBA YHCIOBOH (BYHKIMH 10 &

rpaduky.

K konmy oOydyeHus B 9 kiacce oOydarOmMiicss TOJYyYUT CIEAYIOIIME IPEeIMETHBIC
pe3ynbTaThI:

Yucia 1 BLIYMCIEHUS

CpaBHUBATh U YNOPSA0UYMBATH PALIMOHAIBHBIC U UPPAIIMOHAJIBHBIE YHUCIIA.



BreimonusaTe apudmMeTHUecKkie ASUCTBUS ¢ pallMOHAIBHBIME YHUCIaMH, COYETasl YCTHBIE U
IINCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYHUCIICHUSA C UppallMOHAJIbHBIMUA YU CIIaMHU.

HaXO,Z[I/ITL 3HAUCHMS CTEIICHEH C IOCJIbIMHU IMOKAa3aTCIAMU U KOpHCfI, BBIYUCIIATH 3HAYCHUA
YUCJIOBBIX BBIPAKEHUU.

OKpyrysiTh AEUCTBUTEIbHBIE YHCIA, BBINOIHATH IPUKHUIKY pe3ylbTaTa BBIYMCIECHUH,
OIICHKY YHCJIOBBIX BI)Ipa)KeHI/II\/’I.

YpaBHeHUs M HEPABEHCTBA

Pemartr nuHeliHBIE W KBaApaTHbIC YpPaBHCHUA, YPaBHCHUA, CBOJAIIMCCA K HHUM,
npocTeime ApoOHO-palliOHAIbHbIE YPAaBHEHHUS.

PemaTe cucteMbl IByX JUHEHHBIX YpaBHEHUHN C JIBYMs IEPEMEHHBIMU U CUCTEMBI ABYX
ypaBHeHI/Ifl, B KOTOPBIX OJHO YPAaBHCHHUEC HC ABJIACTCA JIMHEHHBIM.

Pemarh TekcTOBble 3ajauu anreOpanyeckKuM CHOCOOOM C TIOMOIIBIO COCTaBJICHMS
YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUMU C BYMs IEPEMEHHBIMU.

[IpoBOAUTE MpOCTEUIIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B TOM YHCIIE C
NMpUMEHEHHEeM TrpaduiecKux NpeAcTaBlIeHUu (yCTaHaBIMBAaTh, MUMEET M YypaBHEHUE WU
CUCTEeMa YpaBHEHUH pEeILIeHUs, €CIIU UMEET, TO CKOJIbKO, U poyee).

Pemate nuHeliHBIE HepaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peEIICHUE
HEpPABEHCTB HA YHCIIOBOM MPSAMOM, 3alUCHIBATh PEHIEHUE C TTIOMOIIBIO CUMBOJIOB.

Pemare cucTeMBI JTHHEHHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB, BKIIOYArOOIUC
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pELICHHE CUCTEMBbl HEPABEHCTB Ha YHCIOBOW MPSIMOH,
3aMMChIBAaTh PEUIEHHE C TOMOLIbIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELICHUH Pa3IMYHbIX 3a4a4.

DOyHKIUH
Pacrnio3HaBaTh pyHKIIMM M3y4eHHBIX BUAOB. [loka3bIBaTh cCXeMaTUYECKH PacIOIOKEeHUE Ha
KOOPAMHATHOU IIJIOCKOCTH rpaduxos byHKIMH

puma:y =k, y =kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |x|, =
3aBHCHMOCTH OT 3HaUYCHHUH KO PHUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIINH.

Crpouth U u300paXkaTb CXEMaTHUECKU TpadUKH KBaJIpPaTUUHBIX (PYHKIUH, ONHUCHIBATH
CBOWCTBA KBaIpaTHYHBIX (DYHKIUHU IO UX TpaduKam.

Pacnio3HaBaTh  KBajgpaTW4yHyro (QyHKUHMIO 10 ¢opMmysie, NPUBOIUTH IMPUMEPHI
KBaJ[paTUYHBIX QYHKIIUH U3 peabHON KU3HU, PU3UKH, TEOMETPHUH.

Yuci0BbIe M0CJI€10BATEIbHOCTH M IPOIPecCUH

Pacrnio3HaBaTh apu(MeTHUECKYI0 M T€OMETPHUECKYIO IIPOTPECCUU MIPU Pa3HBIX crocodax
3a/1aHusl.

BbINOAHATE BBIYMCIEHUS C HCIOJIB30BaHHEM (OPMYN N-TO WieHa apuPMETHYECKOH M
TrE€OMETPUYECKON IIPOrPECCHUM, CyMMBI IIEPBBIX N YJIECHOB.

N300pakaTh WieHbI OCIEJ0BATEIBHOCT TOUKAMH Ha KOOPAMHATHON INIOCKOCTH.

Pemats 3a1aun, CBA3aHHBIE C YUCIOBBIMU [1OCIIE0BATEIBHOCTSMHU, B TOM YUCIIE 3a1a4 U3
peanbHOM KU3HU (C UCTIOIb30BaHUEM KaJIbKYISTOPa, HU(POBBIX TEXHOJIOTUH).
TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne || HammenoBaHue pasnenos u KonungecTBo yacos ‘ OnexkTpoHHbIE (U POBHIE)
n/n TEM MPOrPaMMBbI Beero T D T re—— o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI

1 |BeipaxkeHus, TOXK/IECTBA, 21 1 [[bubauoreka [IOK
ypaBHCHHS https://m.edsoo.ru/7f415b901]]

2 ||OysKuun 11 1 [[bubmuoreka [IOK
https://m.edsoo.ru/7f415b90]]

’3 HCTeneHb C HATypaJbHBIM H 11 H H H[[BI/I6J‘II/IOTeKa LHOK
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Ne || HaumenoBaHue pa3nenos u ‘ KonungecTBo yacos ‘ OnexTpoHHbIe (1IU(POBLIE)
n/m TEM MPOTPAMMBI Beero KoHTpombHble || [[pakTHIeCKHe o0pa3oBaTeNbHBIC PECYPChI
paboThI paboTsI
’ HHOKa3aTeHeM “ H H HthSJhTLedSOO.nﬂ7f415b90]]
4  |[MHoro4IeHbI 18 1 [[bubauoreka [IOK
https://m.edsoo.ru/7f415b901]]
DopMyIbl COKPAIIEHHOTO 19 1 [[bubmuoTeka [IOK
YMHOKEHUS https://m.edsoo.ru/7f415b90]]
CucTemMbl TUHEHHBIX 16 1 [[bubmuorexa [IOK
ypaBHCHUI https://m.edsoo.ru/7f415b90]]
5 |[ToBropenue n 0600mEeHNE 6 1 [[buommoTeka [IOK
https://m.edsoo.ru/7f415b90]]
OBIIEE KOJIMYECTBO 102 6
YACOB I10 ITPOTPAMME
8 KJIACC
Ne || HaumeHnoBaHue pa3nesnoB U KonungecTBo yacos ‘ OnexTpoHHbIE (1I(POBEIE)
/I TEM MPOTPAMMBI Beero || Kontpomsasie || Ipaktuaeckue 00pa3oBaTeIIbHBIC PECYPChI
paboThI paloThI
1 Uucna 1 BBIYKCIICHUS. 15 [[bubmuoreka [IOK
KBagpatHbie KOpHH https://m.edsoo.ru/7f417af8]]
2 Uwucia ¥ BEIYUCIICHHUS. 7 [[bubnuoTeka [IOK
CTerneHsp ¢ 1ejbM https://m.edsoo.ru/7f417af8]]
nokazaresem
3 AnreOpanyeckue BhIpaKECHUS. 5 1 [[bubmuoreka [IOK
KBaaparubrii TpéxdiieH https://m.edsoo.ru/7f417af8]]
4 AnreOpanyecKue BhIPaKCHUS. 15 1 [[bubmuorexa [IOK
AunreOpanueckas 1poob https://m.edsoo.ru/7f417af8]]
5 YpaBHEHHUS 1 HEPABEHCTBA. 15 1 [[bubmuoteka [IOK
KBanpaTHble ypaBHEHHS https://m.edsoo.ru/7f417af8]]
6 YpaBHEHUs 1 HEPABEHCTBA. 13 [[bubmuoTeka [IOK
CucTteMbl ypaBHCHHI https://m.edsoo.ru/7f417af8]]
7 VYpaBHEHUSs U HEPABEHCTBA. 12 1 [[bubmuoreka [IOK
Hepasenctpa https://m.edsoo.ru/7f417af8]]
8 Oynkiuu. OCHOBHBIE 5 [[Bubmmoreka [IOK
MOHSTUS https://m.edsoo.ru/7f417af8]]
9 Oynkiuu. Yucnosbie 9 BBEIUTE [[bubmuoreka [IOK
byHKIHH 3HAYCHHE https://m.edsoo.ru/7f417af8]]
10 |[loBTopeHnue u 06001ICHNE 6 1 [[bubmuoreka [IOK
https://m.edsoo.ru/7f417af8]]
OBUIEE KOJIMYECTBO YACOB 102 5 0
1O IMPOI'PAMME

9 KJIACC
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Ne HaumeHnoBaHue pa3feiioB U TeM KonnuecTtBo yacos ‘ DnexTpoHHbIE (IIU(POBLIE)
0/t POrpaMMBbI Beero || Korrponsbie | TlpakTieckue obpaszoBaTeNbHbIE PECYPCHI
paboThI paboThI
1 Uucna v BEIYUCICHUS. 9 [[Bubaunoreka [IOK
JlelicTBUTENbHBIC YMCIIA https://m.edsoo.ru/7f419d08]]
2 YpaBHEHHs 1 HEPABEHCTBA. 14 1 [[bubmuoTexa [IOK
YpaBHEHUS ¢ OTHON TIEPEMEHHOM https://m.edsoo.ru/7f419d08]]
3 VYpaBHEHHS ¥ HEPABEHCTBA. 14 1 [[bubauroreka [TOK
CucTeMbl ypaBHEHHIA https://m.edsoo.ru/7f419d08]]
4 YpaBHCHHS © HEPABCHCTRA. 16 1 [[buoimoTexa [IOK
Hepasenctsa https://m.edsoo.ru/7f419d08]]
5 DyHKIIN 16 1 [[BubauroTeka ITOK
https://m.edsoo.ru/7f419d08]]
6 YucoBsle OCIEI0BATEIBHOCTH 15 1 [[bubnuroreka [TOK
https://m.edsoo.ru/7f419d08]]
7 [ToBTOpenwue, 0600IIeHNE, 18 1 [[bubimoTexa IIOK
CUCTeMAaTH3AIIHsI 3HAHUHA https://m.edsoo.ru/7f419d08]]
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUISA YYHEHUKA

IO.H. Makapserues, H.I'. Munmiok, K.1. Hemkos, C.b. CypoBa. Anre0pa.7knacc: y4eb. s
00111e00pa30BaT. OpraHU3alnil ¢ MPHUIOKEHUEM Ha IICKTPOH. HOCUTEIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETU

HMHTEPHET
- bubmuoteka [JOK
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