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IHHOACHUTEJIbBHAA 3AIIMCKA

AnreOpa sBIsieTcS OJHHUM U3 OIMOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHa
O6eCHe‘IHBaeT HU3YUYCHHUC APYTIUX JUCHUIIIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TaAK U T'YMAHUTAPHOI'O
[IUKJIOB, €€ OCBOEHHE HEOOXOJUMO JUIS MPOJOJDKEHUsI 00pa30BaHUs U B NOBCEIHEBHOM KU3HH.
Pa3Butne y oOyuarouuxcs Hay4dHbIX MPEACTAaBICHUN O MPOUCXOXKACHUM M CYIIHOCTU
anreOpandeckux aOCTpaKIMid, CIOCco0e OTPaKEHHUS MaTeMaTHYeCKOW HAayKOW SIBICHHH W
MPOIIECCOB B MPHPOJIE M OOIIECTBE, POJIM MAaTEeMAaTUYECKOTO MOJICIIMPOBAHMS B HAydYHOM
MO3HAHWU M B MPAKTUKE CIIOCOOCTBYET (OPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS M KAueCTB
MBIIIICHNS, HEOOXOAUMBIX JIJIsl aJanTalid B COBPEMEHHOM HH(poBOM obOmiecTtBe. M3ydeHue
anreOpbl 00ecTieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPAaBHUBATH, HAXOIUTHh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTU MBIIIJICHUA, CIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NEeUCTBUS U BBIBOJBI, (POPMYIUpPOBATh YTBEpKAeHUs. OCBOEHHE Kypca anredpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIMIJICHUSA 06yqa}01111/1xca: OHM HCIOJB3YIOT JACAYKTHBHBIC H
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHne W KOHKPETHU3ALHUI0, a0CTparupoBaHUE W aHAJOTHIO.
OOyuenue anreOpe mMpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIHLHON JEATEIHHOCTH
oOyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pEIIeHWe 3agad  sBJISETCS — peanu3arueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausredbpa» JUisi OCHOBHOIO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-MeToAndYeckne nuHuu: «YHucma u
BEIUUCIICHUS», «ANTeOpandeckue BBIPOKEHHS», «YPaBHEHUS W HEPABEHCTBa», «DyHKIUNY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOIUYECKUX JTHHAN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
W3yUYEHHsI Kypca, B3aMOJICHCTBYS ¢ APYITHMMH €ro JTUHHUAMHU. B Xoze m3ydeHus yaeOHOro Kypca
00yJaroImuMCcs TPUXOJUTCS JIOTHYECKH PACCYXKIATh, UCTIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOTo Kypca «Asredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zeiiaX MaTeMaTHYeCKOTO O0pa3oBaHHS W
CMOCOOCTBYIOIIME OBJIQJACHUIO OOYYaIONUMKCS OCHOB YHHBEPCAILHOTO MAaTEMaTHYECKOTO
si3bika. CoJlepyKaTeTbHON M CTPYKTYPHOUM OCOOCHHOCTBIO Y4EOHOTO Kypca «Airedpay sBIseTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepkanne JMHHM «Uwcna W BBIYMCICHUS» CIY)KUT OCHOBOW ISl JalbHEHIIEro
W3YUYEHHsS] MAaTEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
(OPMUPOBAHHUIO YMEHHSI IMOJIb30BAThCS AITOPUTMAMH, a TAKXKEe MPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW JKM3HU. Pa3BUTHE TOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO 00I[ero 00pa3oBaHUs CBSI3aHO C PAIlMOHAIBLHBIMU M WUPPAIMOHAIBHBIMU YUCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHUI O JCHCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHS YHUCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conmepkanue JBYX aireOpandeckux JHHUA — «AJreOpanyecKre BBIPAKCHUSD» U
«YpaBHEHUSI M  HEPABCHCTBa»  CIOCOOCTBYeT  (OPMHUPOBAHHMIO Yy  OOYYarOUIUXCS
MaTeMaTH4YecKoro ammapara, HeoOXOJMMOTO Ui pelleHHs 337a4 MaTeMaTUKH, CMEKHBIX
NPeAMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE 0cHOBHOTO 00IIero o0pasoBaHus
y4eOHBII ~ MaTepuas TpyNIHPYeTCs  BOKPYT  palMOHANBHBIX  BBIp@XEHHH.  AnreOpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEeMaTHKH KaK S3bIKa ISl IOCTPOCHUSI MaTEMAaTHYECKUX MOJIEIEH,
OTIMCAHUS TPOIECCOB U SIBICHUH peajbHOTO Mupa. B 3amaum oOydeHus aiaredpe BXOAAT TaKKe
najbHeHIee pa3BUTHE AalrOPUTMUYECKOTO MBIIIICHUS, HEOOXOAWMOTO, B YacTHOCTH, JUIS
OCBOCHUS Kypca HH(OpPMATWKH, ¥ OBJIAJCHHE HAaBBIKAMH JISIYKTUBHBIX PACCYXKJICHUH.



[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEJIEHO Ha  IOJIydeHHE
00ydaronMMuUCcs 3HaHUH 0 QYHKIHSIX KaK BaKHEUIIEH MaTeMaTH4eCKOW MOJEIH ISl ONIHCAHHUS
U HCCIEA0BAaHUS Pa3sHOOOpa3HbIX MPOIIECCOB U SBJIIEHUM B Ipupoae U oduiectBe. M3yueHue
Marepuaga CIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS YMEHMsI HCIOJIb30BaTh pa3iUyvHbIE
BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MAaTEMaTHKH — CIIOBECHBIE, CHUMBOJHMYECKHE, rpadudeckue,
BHOCHT BKJIaJ B ((OPMHUPOBAHKE TPEICTABICHUI O POJIM MATEMATHKH B PAa3BUTHH [TUBHIIN3AIIH
1 KYJIBTYPBI.

CormacHo y4eOHOMY IuTaHy B 7-9 Kiaccax uM3ydaercss Y4eOHBIH Kypc «Anrebpay,
KOTOPBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3feibl cojepkaHus: «Uucia v BbIYUCICHUS,
«Anredpanyeckre BbIpaXXEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIMNY.

Ha u3yuenue yueGHOTro Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kinacce — 102 ygaca (3
yaca B Hezenmo), B 8§ kimacce — 102 ygaca (3 yaca B Henento), B 9 kimacce — 102 yaca (3 gaca B
HEJIEITIO).



COJEP/KAHUE OBYUEHMUA
7 KJIIACC

Yucia ¥ BbIYHMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEeX0oa OT OAHON (opMbl 3amucu Jpoleil K
npyroii. IloHsaTHe panMoOHaIBLHOTO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUNBAHUE PALlMOHAIBHBIX
grcen. ApudMeTHUecKue IEHCTBHUS ¢ paluOHATBHBIMU YuclaMu. Pemenne 3agad U3 peanbHOM
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HATypaJIbHBIM IIOKa3aTelleM: OINpeeNieHre, MpeoOpa3oBaHUe BBHIPAKEHUN Ha
OCHOBE OTpeJieNIeHus], 3auch O0onbIuX yuceln. [IpoenTsl, 3amucy NpoLEeHTOB B BUJIE APOOU U
Ipobu B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3ajjaud Ha MPOLIEHTHI, PEIICHUE 33734 U3 peaibHOU
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB ASTUMOCTH, PA3JI0KEHUE HA MHOKHUTENN HATYPaJIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

AJiredpanyecKkue BbIpaKeHUs

[lepemenHble, YMCIOBOE 3HAYEHHE BBIPAKEHUS C NMEpeMeHHOU. JlomycTUMble 3HAaYEHHS
nepeMeHHbIX. llpencraBieHne 3aBUCUMOCTH MEXKIY BEJIWYMHAMH B BUAE (HOPMYIIBI.
Boruncnenus no ¢gopmynam. [IpeoOGpasoBanre OyKBEHHBIX BBIPRKEHUMH, TOXKIECTBEHHO PaBHBIE
BBIPAKEHUS, MpaBWIa MpeoOpa3oBaHUsl CyMM U MPOU3BEICHUM, MpaBUiia PACKPHITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMblX.

CBoOliCTBa CTENIEHU C HATypaJIbHBIM IIOKA3aTEIIEM.

OpnHousnensl 1 MHOTOWIeHbl. CreneHb MHOTowiIeHa. CioXeHue, BBIYMTaHUE, YMHOXKEHUE
MHOTOuwIeHOB. DOpMysbl COKPALIEHHOTO YMHOKEHMsI: KBaJgpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. PaznokeHne MHOrOUIEHOB HA MHOXKHUTEIH.

YpaBHeHNs] M HEPAaBEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHH.

JluHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO KOpHEW JIMHEHHOTO ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHME YpaBHEHMH IO YCIOBHIO 3a1auyu. PeiieHue
TEKCTOBBIX 33Jau C IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs IEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JUHEHHBIX
ypaBHEHUH € JByMs IepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CHocoOOM IMOACTaHOBKH.
ITpuMeps! pelieHus TEKCTOBBIX 33aJau C MOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKUMU

Koopaunata Touku Ha mnpsiMoil. YUucnoBble NpoMexyTku. PaccrosiHue Mexay IByMs
TOYKAMHU KOOPJMHATHOU MPAMOIA.

[IpsimoyronbHast cucrema koopaunar, ocu OX um Oy. AGcuucca W opIuHAaTa TOYKU Ha
KOOpAMHATHOM IuiockocTH. [Ipumepsl rpadukoB, 3aiaHHBIX Gopmynamu. UrteHue rpadukos
peanbHbIX 3aBUcuMoOcTell. [lonstue ¢ynkuuu. I'padux ¢ynkuuu. CpoiicTBa (yHKUHUI.
JIuneitnas ¢ynkuus, e€ rpaduk. ['paduk ¢pynkuuu y = |x|. I'paduueckoe perieHne IMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.



8 KIIACC

Yucoa v BbIYUCTIEHUS

KBamparsbeiii kopeHb u3 uucna. [loHstne 00 uppanuoHambHOM uwmcie. JlecaTUdHbIe
NpUOIMKEHHUS UPPAIMOHATIBHBIX 4rced. CBOMCTBa apu(METHUECKUX KBAaJPATHBIX KOPHEH M HX
IIPUMEHEHHE K IPeoOpa30BaHUIO YKCJIOBBIX BBIPAKEHUN W BblYMCIEHUSAM. JlelicTBUTENbHbBIE
qucia.

Crenens ¢ LebIM NOKa3aTesieM U e€ cBoiicTBa. CtaHgapTHas 3alllCh YUCIIA.

Auredpanyeckue BbIpaKeHUs

KBanpartublii  TpéXuiieH, pas3lokKEHHE KBAaAPATHOTO TpEXWIEHA HA MHOXKHUTEIH.

AnreOpandeckass npo6b. OCHOBHOE CBOMCTBO anredOpanueckoir apoou. CroxxeHue,
BBIUMTAHUE, YMHOKEHUE, JIeJIeHne anreOpanueckux ApoOeil. PanmoHanbHble BhIpaXXEHUS U MX
npeoOpa3zoBaHue.

YpaBHeHus1 U HepaBeHCTBA

KBanpatHoe ypaBHeHue, (Qopmyna KOpHEW KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHI, CBOAAIIMXCS K JIMHEHHBIM M KBajpaTHbIM. [Ipocteiimine apoGHO-
palyoHaIbHbIe ypaBHEHUSI.

I'padmueckas mHTEeprpeTanysi ypaBHEHUN C ABYMsI MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPAaBHEHUN C JABYMs INEpeMEHHbIMH. [IpuMmepsl pelIeHHs CHCTeM HEIMHEWHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CroCOOOM.

UucnoBble HEpaBEHCTBA W HMX CcBoiMcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. CHcTeMbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DYyHKIHUU

[Tonsarue ¢ynkuu. OOGIaCTh ONMpeAeIeHUs U MHOKECTBO 3HaueHUW (GyHKIuH. CriocoObI
3aanusi QyHKITUH.

I'padux dyaxkumm. Yrtenue cpoiictB PyHkumm mo e€ rpaduky. [Ipumepsr rpadukon
(GYHKIHHA, OTpaXKaloUIMX peaabHbIe MTPOLECCHI.

OyHKIMY, OMUCHIBAIOIIKE MPSAMYIO U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCHUMOCTH, UX
rpaduxu. Oyskmmu y = x>,y =X,y = VX, y=|x|. I'paduueckoe perrenne ypaBHEHUN U CUCTEM
YpaBHEHHI.

9 KJIACC

Yucia v BBIYUCIEHUS

PanvionanbHbICe ynciIa, UPPALMOHAILHBIC YMCIIA, KOHEYHbIC U OSCKOHEUYHBIC JIECATUYHBIC
npobu. MHOXECTBO JIeHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIE 4YHCIa Kak OeCKOHEYHbIE
JIecsITUYHBIe  OpoOu. B3aumMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOMXKECTBOM
JEACTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apupMeTHUecKue AEUCTBUSA C JCHCTBUTENHHBIMU
YHCIIaMH.

Pa3mepbl 00BEKTOB OKpYXKAIOLIErO0 MHpPA, UTMTEIHHOCTH MPOIIECCOB B OKPYXKAIOIMIEM
MHpE.

[Tpubmmk€HHOE 3HAUYEHWE BEIUYHMHBI, TOYHOCTh NpuOmmKeHus. OKpyrJIeHHe YHCEN.
[Ipukuaka v oLieHKa pe3yabTaTOB BEIYUCICHUN.



YpaBHeHusi 1 HepaBeHCTBA

JIuneiiHoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIUXCS K IMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJMIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl penieHuss ypaBHEHUN TPETbed M YETBEPTOU CTENECHEHR
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  npoOHO-pallMOHANBHBIX  ypaBHEHWH.  PemieHwe  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C JIBYMS MEpPEeMEHHBIMU M ero rpaduk. PemieHwe cucreM OBYX JHMHEHHBIX
YPaBHEHUN C JABYMs IE€PEMEHHBIMM. PelieHue cuctemM JBYyX YpPaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOE, a Jpyroe — BTOpoi creneHH. | padudeckass mHTEpHIpeTalusi CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3374 areOpandecKiM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOM IEepeMEHHOM. PemeHue cucTeM JIMHENHBIX
HEpaBeHCTB ¢ OJHOM mnepemeHHO#. KBanpartHble HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPAaBEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEpEMEHHBIMH.

DYyHKUMU

KBanparuunas ¢yukius, e€ rpaduk u coiictBa. IlapabGona, KOOpauHATHI BEpPUIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskmmit: y = kx, y = kx + b,y = k/x, y = X%, y=Vx, y = |X| i ux cBoiicrBa.

YuciioBble MOCIEA0BATEILHOCTH M IIPOrPecCUH

[ToHsiTHE YKMCIIOBOM MOCIEAOBATEILHOCTH. 3aIaHUE MOCIEI0OBATEILHOCTH PEKYPPEHTHOM
dhopmyroit u popMysoi N-TO YIeHa.

Apugpmerndyeckass U reomerpuueckas — nporpeccur.  @Dopmynel  N-To  wieHa
aprupMETHUECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne wieHOB apudMETHUUECKOW U T€OMETPHUYECKON MpOrpeccuid TOYKaMy Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHS TIPOTpaMMbl y4eOHOTO Kypca «Asrebpay»
XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPOLUIJIOMY M HACTOSIIIEMY POCCHUHUCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTMKEHHUSM POCCUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCTIOIh30BAHUIO ITHX JOCTHXKCHHUH B IPYTMX HayKaX U MPUKIATHBIX
chepax;

2) rpa’kIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaM3alli €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECCKUM MPUMEHEHHUEM JIOCTIKCHUM
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHWH TMPAKTUUECKHX 3aJlad MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH, 0CO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTo 00pa30BaHUs Ha MPOTHKECHUHM BCEH
KU3HU JJIs1 YCHEIHON NMpo¢deCCHOHaIbHON AESITETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYAIbHOW TpaeKTOpUH O0Opa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTnYecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W 3CTETHUYECKOMY BOCHIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHHH, pacCyKIeH!I, YMEHUIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOr'O TIO3HAHMSI:

OpUEHTAIMel B JESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YEJIOBEKa, MPUPOAbI U 0OIIecTBa, MOHUMAaHHEM
MaTeMaTHYeCKOW HayKu Kak c@epbl 4YeIOBEUeCKOW JesITebHOCTH, JTanoB €€ pa3BUTUA U
3HAYUMOCTH JJISl Pa3BUTHUS [IUBUIIM3ALIUU, OBJIAICHUEM SI3bIKOM MAaTeMAaTUKH U MaTeMaTHYECKON
KYIbTYpOH KaK CpEeICTBOM IIO3HAHHWsS MHpa, OBJQJCHHEM MPOCTEHIIMMU HaBBIKAMHU
HCCIIeIOBATENIbCKON ASITETbHOCTH;

6) ¢usuueckoe BocnuTanue, (GopMHpoOBaHHE  KYJIbLTYPbl  3/I0POBb U
AMOLMOHAJIBHOT0 (JIArONOJIy4usi:

TOTOBHOCTBbIO MPUMEHATh MaTEeMaTHYeCKHe 3HAaHUS B HMHTEpecax CBOErO 370POBbs,
BEJICHUS 3[J0POBOTO 00pasa >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusndeckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0JIOTHYeCKOe BOCIUTAHHE:

OpUEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUU U pelleHus 3aaad B o0nacTu
COXPaHHOCTH OKPYXKAIOIIEeW cpeapl, IUIAHUPOBAHUS MOCTYNKOB M OIEHKA HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKpPYKaIoIIeH Ccpebl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa DKOJIOTHUECKUX
mpo0IeM U MyTel X peuieHus;



8) amanTanus K N3MEeHSIOIMUMCS YCJTOBHSIM COLHATbHOI U MPUPOJIHON Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEONIPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO AEATEIBHOCTb, B TOM YHCIIE YMEHHUE YUUTHCA y APYIUX
mroziei, mpuoOpeTaTh B COBMECTHOM NIESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETECHIUH U3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (D)OPMUPOBAHUM HOBBIX 3HAHHH, B TOM 4HCJe (GOpMYIHpPOBATh HICH,
MOHATHS, TUIIOTE3bl 00 OOBEKTaX M SIBJICHUSIX, B TOM YUCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCHPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATh IMPUHUMAEMblE PEILIECHUS U
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble JeCcTBUSA

ba3oBble Jjoruyeckue aeicTBus:

® BBISBIIATh M XapaKTEPH30BaTh CYMIECTBEHHBIC MPHU3HAKA MATEMATHYCCKUX OOBEKTOB,
MOHATHM, OTHOIICHHH MEKIY MOHATHAMH, (DOPMYIHpPOBATH OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHS JJIs 0000IICHHUS
Y CPaBHCHMSI, KpUTSPUH TIPOBOJIUMOTO aHAIN3a;

® BOCIPHHUMATH, (DOPMYIUPOBATh W MPEOOPA30BHIBATE CYXKICHHS: yYTBEPAUTCIBHBIC W
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUHs B (paKTax,
NAHHBIX, HAOJIOACHUAX W YTBEPKACHUSAX, MpeliaraTh KPUTEPUH HJS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUU;

e pa3bupaTh J0Ka3aTeJbCTBA MAaTEMaTHYECKHX yTBEPXKIEHUM (TmpsMble H  OT
MIPOTHUBHOTO), MIPOBOJUTD CaMOCTOSITEJIBHO HECJIOKHbIE JI0Ka3aTelbCTBa
MaTeMaTH4eCcKUX (DaKTOB, BBICTPAMBATh ApPryMEHTAIMIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cnoco0 pemieHus yueOHOM 3afauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIONpaTh Harboliee MOIXOSAIMINMA ¢ y4ETOM CaMOCTOSATENbHO BbIJCIEHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarenbckne AeiicTBUA:

® CIOJNB30BaTh  BOMPOCHI  KAaK  HUCCIEJOBATEIbCKUN  MHCTPYMEHT  IO3HAHUS,
(dbopMynupoBaTth BOIIPOCHI, bukcupyromme POTUBOpPEUHE, pobiiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OopMHpOBaTH THUIOTEY,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE,

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIIEPUMEHT,
HEOOJBIIIOE HCCIEOBAHUE IO YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

® caMOCTOATeNbHO (opmynupoBaTh O0OOIIEHHS M  BBIBOABI MO  pe3ylbTaTam
MPOBEIEHHOTO HAOIIOCHUS, UCCIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTh MOJTYUYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



IMPOTHO3UPOBATH BO3MOKHOC pa3BUTUC IMMPOLECCCA, 4 TAKIKC BBIABUT'ATH ITPCATIOJJIOKCHUA
O €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAINH, JAHHBIX, HEOOXOIUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMPATh, aHAIM3HPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpATh (hOpMY MpecTaBIeHUS HHPOPMAIIUK U HIUTIOCTPUPOBATH PEIIaeMbIe 3a1a4H
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHAIUAMU;

OILICHUBATh HAAEKHOCTh HH(OPMAIHH TIO KPUTEPHSM, TPEIATIOKECHHBIM YUYUTEIIEM HITH
c(OPMYIMPOBAHHBIM CAMOCTOSITEIHHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJILHBIC y‘{eﬁﬂble JaeicTBUS:

BOCIIPHHUMATH U (OPMYITHPOBATH CYXJICHHUS B COOTBETCTBHH C YCIIOBHSIMH H ICIISIMH
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B YCTHBIX W
MMCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS TI0 X0y PEIICHHS 33J]aui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 00CYKJIEHHS 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOW TEMBI, TPOOIEMEI,
pelraeMoi  3ajmavd, BBICKA3bIBATh WJCH, HAICJICHHBICE HA IIOWCK pEIIeHUS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXJICHHUSIMH JIDYTHX YYaCTHUKOB JHAJIOTa,
oOHapyXUBaTh pa3IMUMe U CXOACTBO MO3HIINH, B KOPPEKTHOH (hopme HOpMyTHpOBaThH
pa3HoTIacusi, CBOM BO3PaKEHIS,

MIPEJICTaBIATh PE3yIbTAaThl PELIEHUS 3aaud, SKCIEPUMEHTA, UCCIIEJOBAHUS, MTPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4ETOM 3a/Jad IMpe3eHTAluu U
0COOEHHOCTEH ayJTUTOPUH,

MOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAaHIHONW W WHIUBUAYyaJbHOM pabOThI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUECKHX 3aay4;

MIPUHUMATD 11eJIb COBMECTHOM AEATEeIbHOCTH, IJIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, [OroBapUBATHCA, OOCYXAATh IMpOLECC HU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (00CykIeHHS, OOMEH MHEHHUSIMH,
MO3TOBbI€ IITYPMbI U APYTU€), BBINOJHATH CBOIO 4YacThb pabOThl M KOOPAMHHUPOBATH
CBOM JICUCTBHUSA C APYrUMU WJI€HAMHU KOMaH[Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJa B
0Ol MPOAYKT MO KPUTEPUAM, CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHMBepcaJibHbIe YueOHbIe elicTBUS
Camoopranuszanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJIrOPUTM pELICHHs 3ajaud (MJIM €ro 4acTh),
BbIOMpATh CMOCOO pelIeHUus € YYETOM UMEIOLIUXCS PECypCcOB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YyYETOM
HOBOH MH(OpPMAIUH.

CaMOKOHTPO.TIb, IMOLNOHAJIbHBIA HHTEJUIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITPOoHEeCCa U Pe3ylibTaTa PCIICHUA
MaTeMaTHUYECKOM 3aga4u,
OpeABUACTE TPYAHOCTHU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUH 3ala4u, BHOCUTb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBEC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABICHHOM LICJIA U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTIKCHHUS WM HEJOCTIDKEHHUS IIeNd, HaXOJUTh OIIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xoHmy oOyuenuss B 7 KJjacce OOy4arOmIUICS TOJYYUT CIEAYIOIIME IPEIMETHbIC
pE3yNbTaThI:

Yucia ¥ BbIYHMCICHUS

BbinoniHATh, couerass yCTHbIE W NHCbMEHHbIE MPUEMBI, apu(METHUYECKHE ACUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHs YHCIIOBBIX BBIPAXKEHHH, NPUMEHATh Pa3zHOOOpaszHble CHOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHMH JPOOHBIX BBIPAKEHUN, COJIEp)KAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.

[lepexonuTe OT oaHOM (popMBbI 3amucu uucen K Apyroil (mpeoOpazoBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAI0UYMBATh pallOHATIbHBIE YHCITA.

OKpyrasTh yncna.

BbINoNHATE NPUKKUIKY U OLEHKY pe3y/ibTaTa BBIYUCICHUN, OLEHKY 3HAUEHUH YHCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTENIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHATh NMPU3HAKU JIENMMOCTH, PA3JI0KCHHE HAa MHOXKHTEIM HATYPAJIbHBIX YHCEIL

PemaTte NpakTMKO-OPUEHTUPOBAHHBIC 3a1a4Yd, CBA3aHHBIC C OTHOILICHHEM BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYHH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAaThl PEHICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMsS y4eOHOTO MaTepuaa.

Haxonuth 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAUEHUX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BhIPaKEHUSI B MHOTOYIEH IPUBEACHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHA HAa MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcyniecTBiIATh pa3iIoKEHUE MHOTOWIEHOB HAa MHOXKMTEIU C INOMOLIBIO BBIHECEHHS 3a
CKOOKH OOLIero MHOKUTENs, TPYNIHUPOBKH ClaraeMblX, IPUMEHEHHUs (HOopMysT COKpaléHHOIro
YMHO>KEHUS.

[IpumeHnsaTh npeoOpa3oBaHUsI MHOTOWICHOB [UIS pEIIEHUS pa3IUYHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN TPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIIMU /ISl IpeoOpa3oBaHus
BBIPaKCHUU.

YpaBHeHHS H HEPAaBEHCTBA

Pemarp nuHElHbIE ypaBHEHHs C OJHON NEPEMEHHOM, NMPUMEHSSA IpaBWJIa Iepexoia OT
UCXOJHOTO YpPaBHEHHUs K pPAaBHOCHIBHOMY eMy. lIpoBepsTh, SBIS€TCS JIM 4YHUCIO KOPHEM
YpaBHEHMSI.

[TpumensTh rpaduecKue METO bl IPU PELICHUU TMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupath npuMepsl ap YKCE, SBJISIOUINXCS PEIICeHUEM JIMHEWHOTO YPaBHEHHS C ABYMS
IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHS C JBYMS
MepPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHMIl C JByMS NE€PEMEHHBIMH, B TOM YHCIIE
rpapryYEeCKH.

CocraBiaTh M peuiaTh JUHEHHOE ypaBHEHUE WJIM CHCTEMY JIMHEHHBIX ypaBHEHHUI IO
YCIIOBUIO 33/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJyYEHHBIH
pe3yibTar.

DYyHKUMU

N300paxkaTh Ha KOOPAMHATHON MpPSAMOW TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM
KOOpJAWMHATaM, Jy4HM, OTpPE3KH, HHTEepBajibl, 3allUChIBaThb YHUCJIOBbIE IPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOpPJMHATHOHM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUHN y = |X|.

OnuceiBaTh € TOMOIIbIO (QYHKUMNH HW3BECTHBIE 3aBUCUMOCTH MEXIY BeJIWYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, I[€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxonuts 3HaueHne GyHKIMY 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPEeACTABICHUS W aHaIW3a WHPOPMAIIMH, W3BJIEKATh U
MHTEPIPETUPOBATH HHGOPMAIINIO U3 TpaUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K konmy oOydyeHuss B 8 kJjacce 0Oy4aroniuics TOJYYUT CICAYIOIINE MPEAMETHBIC
pe3yabTaThl:

Yucia 1 BbIYUCIICHUS

Hcnonp30BaTh HadalbHBIE IMPEACTABICHUS O MHOMKECTBE IEHCTBUTEIBHBIX YWCEN IS
CPaBHEHMsI, OKpPYIJIEHUS M BBIUYMCIEHUH, M300pa)kaTb JICHCTBUTENBbHBIE 4YHCIA TOYKAMM Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsATh NOHATHE apU(PMETHUECKOTO KBAJAPAaTHOTO KOPHSA, HAXOAUTh KBaJpaTHbIE
KOPHH, MCII0JIBb3Ys IIPH HEOOXOAUMOCTH KaJIbKYJISITOP, BBINOIHATE IPe00pa30BaHus BbIPAKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJIBIIMX M MalblX YHMCENI C IOMOIIBIO JECATHUYHBIX ApoOeil u
creneHel yucna 10.

Anredpanyeckue BbIPpasKeHUs

[IpuMeHATh MOHATHE CTENEHM C LEJbIM I0Ka3aTeJeM, BBINOJHATH IpeoOpa3oBaHus
BBIPAKEHUH, COACPIKALLUX CTEIIEHU C LIEIbIM [IOKa3aTEIIEM.

BBINONHATE TOXJECTBEHHBbIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeHCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIIN.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUN I pelIeHMs pa3iMyHbBIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHS H HEPABEHCTBA

Pemats nuHelHbIE, KBapATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUS, CBOASAILLUECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMMU.

IIpoBoauTh NMpoCTENIINE NCCIEN0BAaHNS YPABHEHNUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEeM TrpaduyecKux TMpeAcTaBiIeHUu (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHHUE WIIH
CHCTEMA YPaBHEHUH PEILIECHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauTe OT CIOBECHOW (OPMYIUPOBKH 3aJaud K €€ anreOpandeckoil MoJenu C
IIOMOIIBIO COCTaBJICHMUSI YPABHEHMsSI WM CHCTEMbl ypPaBHEHUMN, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLIEHKH, peliaTh JUHEWHbIE
HEpaBEHCTBA C OJHOM IEPEMEHHOM W MX CHUCTEMBI, J1aBaTh I'Pa(PUUECKYI0 WIUIIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUMU

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUs), OINpPENeNATh 3HaueHHWEe (QYHKIUHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 351eMeHTapHbIX QYHKIMHI BUIA:

y=k/x, y=x% y=x% y=|x|, y = Vx, onuceBaTh CBOHCTBA UHCIOBON (DYHKIHMH MO €&
rpauky.

K konmy oOydeHuss B 9 kJjacce OOy4aroONIUiCsA TOJYYUT CIEAYIOIIUE TPEAMETHBIC
pe3yabTaThl:

Yucia v BbIYUCTCHUS

CpaBHUBaTh 1 yIOPSA0YMBATh PAllMOHATILHBIE M HPPALIMOHATILHBIE YHCIIA.

BoinonHsaTe apudmMernyeckue 1eHCTBUS ¢ palllOHATBLHBIMU YUCIIaMHU, COYETasl YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHSTH BEIYUCICHUS C MPPALIMOHATILHBIMH YHCIIAMU.

Haxoauth 3HaueHus cTeneHei ¢ 1esIbIMU MOKa3aTeasIMU U KOpHEH, BBIYUCISATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh JEWCTBUTENBHBIE YUCIIA, BBINOJHATh NPHUKUAKY pe3yibTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHNsl M HEPABEHCTBA

Pemate nuHelHble M KBaJgpaTHbIE YpPaBHEHUS, YPAaBHEHMs, CBOJILIMECS K HHM,
npocTeiire JpoOHO-pallMOHAIbHbBIE YPAaBHEHMSL.

Pemare cuctembl IBYX JMHEHHBIX YPaBHEHUH € ByMs IEPEMEHHBIMU M CHUCTEMBI JIByX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJISIETCS JIMHEHHBIM.

Pemate TekcToBBle 3ajauM  anredOpanyeckMM CHocoOOM ¢ IOMOIIbIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoanTh mpocTeiiiye uccaeroBaHus YpaBHEHUN M CUCTEM YpaBHEHHI, B TOM 4HCIE C
IpUMEHEHHEeM TIpaduyecKux MpeAcTaBlIeHUN (yCTaHaBIUBaTb, HMEET JIM YpaBHEHHE WU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nMHeliHbIE HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, H300pa)kaTh pellleHHE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIbIO0 CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM MpPSMOii,
3aIUCBIBATH PEIIEHUE C HIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH Pa3IMYHBIX 3a1a4.

DOyHKUMU

Pacnio3HaBath (yHKIMU U3y4eHHBIX BUI0B. [10Ka3bIBaTh CXeMaTHUYECKU PACIOJIOKEHHE Ha

KOOPIMHATHOM TI0cKoCTH rpadukoB Gynkiuit Buma: Y = kx, y = kx + b, y = k/x, y = ax? + bx +

c,y=x y = Vx, y = |X|, B 3aBuCHMOCTH OT 3Ha4YeHHI KO3(D(DHUIIMEHTOB, OTUCHIBATH CBOWCTBA

GbyHKIUH.



Ctpouth U M300pakaTh CXEeMAaTUYECKU TPapUKH KBAJIPATUUYHBIX (YHKIUI, OMHCHIBATH
CBOMCTBA KBaAPaTUYHBIX (DYHKIUN MO UX TpapHKaMm.

PacnoznaBate  KBaapaTuuHylo  (QYHKIHMIO 10  (opmyine, TPUBOJUTH  HPUMEPHI
KBaJpaTHYHBIX QYHKIUI U3 peaTbHON KU3HHU, PU3UKH, TEOMETPHH.

YuciioBble MOCI€10BATEIbHOCTH M IPOrPeccuu

PacnioznaBathk apupMeTHUECKyI0 U F€OMETPUUECKYIO IPOIPECCUU IIPU Pa3HbIX criocobax
3aJaHusl.

BbINONIHATE BBIUMCIIEHUS C MCIOJIb30BaHUEM (POPMYN N-ro 4wieHa apudmeTuyeckoil u
F€OMETPHUYECKON MPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTp 4IeHBI MOCIEA0BATEIFHOCTH TOUKaMU Ha KOOPAWHATHOM IIOCKOCTH.

Pemats 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIEA0BATEIBHOCTMY, B TOM YHCIIE 33/1a41
W3 peabHOM XM3HU (C UCTIOJIb30BAaHUEM KaJbKYIISITOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
1 Yucna v BerurciieHus. ParinoHanbHbIe o5 1 bubmmoreka [JOK
yucla https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 27 1
AJIrCOPAHICCKHE BIPDKCHHA https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 1
3 YPaBHCHILA 1 HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH! H rpaduki. PyHKIH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 0bobmenne 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 102 5 0



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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM ugposbie
Ne n/m pasi Konrpoabnbie | IIpakTnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 q .K 1
rcia v BeluucieHus. KBagpaTaele KOpHH 5} https://m.edsoo.ru/7f417af8
9 Yucna u Berunciennsa. CTEneHs ¢ IeIbIM 5 bubmmoreka [JOK
MOKa3areaemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHUSI. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BEIPKCHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBaA. KBajpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHHS https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHus U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bubnuoreka [IOK
8 O . 5
YHKUHH. OCHOBHBIC IOHATHS https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
9 ) 4 9
YHKUHH. HCTIOBbIC QYHKIHH https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
10 I1 600 6 1
OBTOPCHHE 1 GBODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 5 0



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB H TeM nuuppoBbIe
Ne n/m P Konrpoabsnbie | IIpakrnueckue (ucbp )
NMporpaMmbI Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
1 Uucna u BeruncneHus. [[elicTBUTENbHbIE 9 bubnuoteka [IOK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoteka [IOK
OJIHOM IepEeMEHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bubmmoreka [JOK
4 v .H 16 1
paBHEHHS M HepaBeHCTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419408
bu6mmoreka [JOK
5 O 16 1
IR https://m.edsoo.ru/7f419d08
6 YuciioBeIe MOCIEN0BATEIBHOCTH 15 1 Et?[i?/?@ﬁi?)(ﬁ?/sﬂl 9408
[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3 AU bu6mmoreka [JOK
7 . 18 1
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 102 6 0



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