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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUST 00pa30BaHUs U B TIOBCEAHEBHOM KU3HM.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpaKEHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TPUPOJEC M OOLIECTBE, POJIM MATEMaTHYECKOTO MOJCITUPOBAHUS B HAaYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4ECTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HAOI0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTU MBIIIJICHUA, CIHOCOOHOCTH APTYMCHTHUPOBAHHO 00OCHOBEBIBAThL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YIOT OCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXAEHUs, 0000IIeHNe W KOHKPETH3alnio, adCTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIHLHOW JIESTEIBHOCTH
oOyJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3ahad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel ydeOHOro Kypca «AnreOpa» jii OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNTreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYHKIUWY.
Kaxxmas U3 3THX copepkaTelIbHO-METOMUECKIX JIMHUI pa3BUBACTCS HA TPOTSHKCHUH TPEX JIeT
W3yUYEeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus ydeOHOTo Kypca
00yJaroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 3THM B IIporpaMMy y4eOHOTO Kypca «Airedpay BKIFOUEHBI HEKOTOPHIE OCHOBEI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs W
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3bika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sSBISETCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOM JUIsl JalIbHEHIIETO
W3yUYCHHs] MaTEeMaTUKU, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TMOJIb30BAThCS AITOPUTMAMH, & TAK)Ke MPUOOPETECHHIO MPAKTHYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIs MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCJIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAJIBHBIMH U MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandyeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTH4YecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NpeAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00Iero 00pa3oBaHuUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCs  BOKPYT  pAallMOHANBHBIX  BBIpAXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUS TPOIIECCOB U SBICHUH pealbHOTO MUpa. B 3amaum oOydeHus aiaredpe BXOAAT TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POpPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHM.



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

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIIEJIOBAHUS Pa3HOOOpa3HBIX IMPOIIECCOB M SBJICHUN B mpupoie M oOmectBe. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJl B (DOPMHpOBAHHUE TIPEICTABICHUNA O POJIM MAaTEMATHKH B Pa3BUTHU ITUBWIH3AINH
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yueGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, MEPEX0J] OT OJHON (OpPMBI 3amucu Apodeit K
npyroi. IloHsATHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUeCKue EHCTBUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM MOKa3aTeleM: OIpeelieHUe, NpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX ynceln. [IpoeHTsl, 3anKch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4d HAa MPOLIEHTHI, PEIIEHUE 3a/lad U3 pealbHOM
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 00paTHast MPONOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBblE 3HA4YEeHMS
nepeMeHHbIX. [IpeicTaBieHue 3aBUCUMOCTH MEXIYy BeJIWYMHAMH B  BHAE (QOPMYIIBL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIpA)KEHUS, MpaBWa MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBHiia PaCKPbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENIEHU C HATYPAIBHBIM I10KA3aTEIIEM.

OpnHouneHnbl 1 MHOrowieHsl. CteneHp MHOrouwieHa. Clo)keHHe, BbIYUTAaHUE, YMHOKEHUE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMS: KBaJapaT CyMMBbl W KBaJapaT pPa3HOCTH.
®opmyia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHUS, MpaBuiia MpeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHUE C JABYMs MepeMEHHBIMH U ero rpadpuk. Cucrema AByX JIMHEHHBIX
ypaBHEHUN ¢ JByMs TNEpPEeMEHHBIMH. PellleHne cucteMm ypaBHEHHI CHOCOOOM IMOJICTaHOBKHU.
[IpuMepsl perieHust TEKCTOBBIX 3a7a4 € TOMOILbIO CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunnata Touku Ha mnpsimoil. UucnoBble mpoMmexyTku. PaccTosHue Mexnay ABYyMs
TOYKAMHU KOOPJMHATHOU MPSAMOIA.

[IpsimoyronbHast cucrtema koopauHat, ocu OX u Oy. Abcuucca M opauMHaTa TOYKHM Ha
KoOpAMHATHOM TmuockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbX 3aBucumocTei. [lonstue ¢ynkuun. I'padux Pynknun. CpoiicTBa  (QyHKIMIA.
Juneitnas ¢ynkuus, e€ rpapuk. I'padux dynkumn y = [X|. I'padudeckoe pelieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KJIACC

Yucsa 1 BIYUCIECHUS

KBamparubeiii kopeHb u3 umucna. [lonstue 00 uppanuoHanbHOM uyucie. [lecsaTuuHbIe
MPUOIKCHHST UPPAMOHATLHBIX uncenn. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K MPeoOpa30BAHMIO YHCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTENIbHbBIC
qucia.

Crenens ¢ 11e7bIM [T0Ka3aresieM U e€ cBoiicTBa. CTaHgapTHas 3alKcCh YUCIIa.

AJiredpanyeckue BbIpaskeHUs!

KBanpatHblil TpE€XusieH, pa3ioKeHUe KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpanveckas apoob. OcCHOBHOE CBOWCTBO anrebpamdeckod npobu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JIEJICHUE alreOpanyeckux ApooOeil. PannoHanbHbIe BBIPAKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHNs U HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JWHEWHBIM H KBajapaTHbIM. [Ipocrteimue apoOHO-
palMoHaIbHBIC YpaBHEHUS.

I'padudeckass mHTEpIpEeTaNs YPAaBHEHUI C JABYMS TEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI TIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OOnacTh onpeneieHus 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrocoObl
3aaHusl QyHKITUH.

I'padux dyaxkumm. Yrtenue cpoiictB PyHkumm mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, OTpaXKaroX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxy. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. [padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanmonanbHble yKcna, upparioHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHBIE JECATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHUCEN, ACUCTBUTEIbHBIC YMCIAa Kak OeCKOHEYHbIE
JIecsITUYHbIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEMCTBUTEIIBHBIX YUCE U KOOPAUHATHOM MPSAMOM.

CpaBHeHHE JEHCTBUTENBHBIX 4YHCEN, apupMeTHUeCKue NEHCTBUS C ACHCTBUTEIBHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.



[MpubnmxEéHHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NPHUOMIKEHHs. OKpyrjIeHHe YHCel.
IIpuknaka v OLlEHKa pe3yabTaTOB BHIYMCIICHUM.

YpaBHeHUsI 1 HEPABEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TpPETbe M YETBEPTOU CTENECHEHN
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemenue  npoOHO-palMOHANBHBIX  yYpaBHCHWU.  PemieHWe  TEKCTOBBIX  3amad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS MEpPEeMEHHBIMH U ero rpauk. PemeHune cucteM ABYX JTHHEWHBIX
YPAaBHEHUN C JByMs NEpEMEHHBIMH. PellleHHe cHCTeM JBYX YPAaBHEHUMH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOil cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPaBEHCTB C OJHOM IEepeMEHHOW. PemieHue cucreM JHMHEMHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnolie HepaBeHcTBa. ['paduueckas uHTEpmperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

LORIIN1700

Ksagparnunas ¢ynkmus, e€ rpadpuk um cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, 0Cb CHMMETPHUH TTapaboIIbL.

[padukn Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , i ux cBoiicTBa.

YucsioBble NMOCJ€10BATEILHOCTH U MPOTPecCUH

[ToHsiTHE YMCIOBOI MOCIIENOBATEIBHOCTH. 3a/IaHUE MOCIIEI0OBATEIILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO YIeHa.

ApubmMernueckass M TeoMeTpuueckas  nporpeccur.  DopMynabl  N-TO  WiICHA
apu(METHYECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4jieHOB apu(PMETHYECKOWM W TEOMETPHUYECKOW IPOTpeccCHuil TOYKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMATBHBIN POCT. CII0KHBIEC MPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX U MPUKITATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaXITAHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEIICHWU MPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYE€CKOTO 00Opa30BaHUs Ha MPOTSHKEHUN BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIBHONH TpaeKTOpUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHI, YMEHHUIO BUJETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl 4eloBEYEeCKOW MesITeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpOBaHMe  KYJBTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perymspHas Qusnyeckas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HAaBBIKA peQIIEKCUU,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIeH Cpenpl, IJIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX
MOCJICJICTBUHM ISl OKpYKaIoIIel cpefbl, 0CO3HaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSX HEONPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU W3
OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (pOpMYyIHpOBATh HICH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAlLMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIEC pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble joruyeckue aeiicTBus:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHI, OTHONICHHH MEXKIY MOHATHAMH, (DOPMYIHPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JIJI 0000IIeHNUs
Y CPaBHCHMSI, KPUTEPHUH TTPOBOJAMMOTO aHAIIN3A;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKICHMSIX, Npe/iaraTh KPUTEPUU [UIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3bupaTh J0OKa3aTeJbCTBA MAaTEMaTHUYECKUX  YTBEPXKIEHUN (mpsiMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITENILHO HECJIOKHbBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, HPHUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BOMPOCHI KAk  HMCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HaHMS,
(dhopMynupoBaTh BOTIPOCHI, bukcupytomue POTUBOpEYHE, npobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE U JaHHOe, (opMHpOBaTh THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE UCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOOM;

® caMOCTOATENbHO (OpMynupoBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJOB U 0000IIEHN;



IMPOTHO3UPOBATH BO3MOKHOC PA3BUTUC NPOLCCCA, 4 TAKIKC BbIABUT'AaThb IMPCAINNOJIOKCHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, JAHHBIX, HEOOXOAUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM IPEIICTABICHHS,

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA:

BOCIIPHHUMATH U (POPMYJTHUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U IEISAMU
OOIIeHus], SICHO, TOYHO, T'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHUS 10 X0y PEIICHHS 33]a9i, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOU TEMBI, IPOOIIEMHBI,
pelnraeMoi  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOMCK  PEIICHHS,
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacCTHMKOB JMAjora,
0OHApY)KMBATh Pa3JINUME M CXOJCTBO MO3UIINI, B KOPPEKTHON (opMe PopMyInpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3ybTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIeA0BAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEHMYILECTBA KOMAHIHOW M MHAMBHIYaIbHOU pPabOTHI
MIPH pelIeHUH y4eOHbIX MaTeMaTHUECKUX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATh OPraHU3AINI0 COBMECTHON
paboThl, pacmpenensTh BHUABI pabOT, OOTOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIPYyNNoOBBIX ¢opMax paboTel (0OCyxIeHus, OOMEH MHEHHUSIMHU,
MO3TOBbI€ HITYPMBbI M APYrHE€), BBINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICHUCTBUSA C APYrUMH YJIE€HAMH KOMAaH/Ibl, OLIEHUBATh KAYECTBO CBOErO BKJIAJa B
oOLIUI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJTOPUTM pEUIeHHs 3ajaud (WM €ro 4acTb),
BBIOMpATh CMOCOO pemIeHuss ¢ y4ETOM HMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BapHUaHThl PELIEHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh crocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IPOLCCCa U PE3yJibTaTa PCIICHUA
MaTeMaTHUYEeCKOM 3aga4u,



® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTh
KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOMN LICJIA U YCIOBUSM,
OOBSACHATh MPUYMHBI JOCTHIKEHUS WM HEAOCTHI)KEHHUS LEIH, HaXOJWUTh OIIHUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TIOJYYUT CIEAYIOIIUE NPEIMETHBIC
pe3yIbTaThl:

Yucia v BbIYMCICHUS

BbinonHATh, couerass yCTHbIE W NUCbMEHHbIE MPHUEMBI, apUPMETHUECKUE JEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIIOBBIX BBIPRKEHUH, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHHS 3HAYEHUH JPOOHBIX BBIPAKEHUH, COJEp)KaIIMX OOBIKHOBEHHbIE U
NeCSITUYHBIE TPOOH.

[lepexonuTh OT oAHON (POpMBI 3amUCH YMCEN K JpYyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BBINIOJIHATE NPUKHUIKY M OLICHKY PE3y/bTaTa BBIYMCICHUW, OLEHKY 3HAYCHUM YHMCIIOBBIX
BBIPAKECHUH. BBINTOIHATE NEUCTBYS CO CTENIECHAMH C HATYPaJIbHBIMU ITOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIHN HaTypaJIbHBIX YHCEIL.

Pemarte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aa4M, CBS3aHHBIE C OTHOIICHHEM BEIINYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYHH, ITPOLIEHTAMH, MHTEPIIPETUPOBATH PE3yJIbTaThl PELICHUs 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1IEJI0r0 BbIPaKEHUS] B MHOTOWIEH IPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BBINOJIHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa HAa MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKHU claraeMbIX, IpUMeHeHUs (HopMysl COKpaléHHOTo
YMHOKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB JUId pEIIeHUS pPa3IUYHBIX 3a7ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonb3oBaTh CBONHCTBA CTENEHEN C HATypalbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.



YpaBHeHuUsI 1 HEPABEHCTBA

Pemate nmHeElHBIE ypaBHEHHUsI ¢ OJHOM IMEPEMEHHOM, NMPUMEHSS NpaBWJIa MEpEexona OT
HCXOJHOTO ypaBHEHUS K DPABHOCUIBHOMY eMy. IIpoBepsTh, SBJISETCS JU YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JINHEHHBIX YPABHEHUH U UX CUCTEM.

[TonOGupath mpUMepBI ap YMCEll, SIBISIONINXCS PEIICHUEM JTHHEWHOTO YPaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JMHEWHOTO YypPaBHEHUS C JBYMs
NePEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocraBiaTh M pemiath JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Jayd TMOJyYEHHBIN
pe3ynbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIUHATaM, Jy4d, OTpPE3KH, WHTEpBajbl, 3alUChIBATh YHCIOBBIE MPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduku muHeRHbIX QyHKUKN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUI HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMHU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€Ha, KOJHMYECTBO, CTOMMOCTb, MPOU3BOAMUTEILHOCTh, BPEMS,
00BbEM paboTHI.

Haxonuts 3HaueHue (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS U aHadu3a WHQPOpPMAaIUW, WU3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIINIO U3 TpaUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy obOyuenus B 8 kjacce oOydaromuiics NOJYYUT CIIEAYIONIUME IPEAMETHBIC
pe3ynbTaThl:

Yucsia 1 BBIYUCICHUSA

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUSI, OKPYIJICHHS M BBIYMCICHUHN, HM300pakaTh JACUCTBUTENbHBIC YHCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOIUMOCTHU KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIPAKEHUH,
coJiepXalluxX KBaJpaTHbIe KOPHU, UCII0JIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHMCET C MOMOUIBI0 AECATUYHBIX NIpoOei u
creneHel yucna 10.

AuredpanyecKkue BbIPaKeHH

[IpuMeHsATh TMOHATHE CTENEHW C LENbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COAECPIKAINX CTENIEHU C LIETBbIM IT0Ka3aTEIEM.

BbINONHATE TOXJECTBEHHBIE NMPEOOpa30BaHMs PAILMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
MIPaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMHM JpoOsMu.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s  pEUIeHHs pa3IMyHbIX 3a1ad M3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.



YpaBHeHuUsI 1 HEPABEHCTBA

Pemarp nuHelHble, KBaApAaTHbIE YPAaBHEHUS U PALlMOHAJIbHBIE YPABHEHUS, CBOJAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOaUTHE MPOCTENIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IIPUMEHEHUEM TpapUuecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHWE WU
CUCTEMAa YPaBHEHUH pEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U Ipoyee).

[lepexoauTs OT cIOBECHOW (OPMYIUPOBKH 3amadn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBIO COCTABJICHUSI YPABHEHMsS WJIM CHCTEMbl ypaBHEHUH, WHTEPIPETUPOBaThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIY4EHHbIN pe3ynbTar.

[IpyuMeHSTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHON MEpPEeMEHHON W HX CHCTEMbI, JaBaTh I'paUUYECKyl0 HIUIIOCTPAIUIO
MHO>KECTBA PELLICHNI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lonumatb W  UCHONB30BaTh  (PYHKIMOHAJIBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYCHUS), ONPENENITh 3HauYeHHWE (PYHKIMU [0 3HAUYCHUIO apTyMEHTa,
OTIPEIeNIATh CBOMCTBA PYHKIIMU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, onmcbBaTh CBOMCTBA UHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydeHuss B 9 kJacce oOydarOIMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pe3yIbTaThl:

Yucsia 1 BBIYUCTCHHUSA

CpaBHUBATh U yNOPAIOYNBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BeimonsaTe apudmMernueckue AEHCTBUS C palMiOHAIBHBIMU YHMCIAMHU, COYETasi YCTHBIE U
IIACBMEHHBIC ITPUEMBI, BBITIOJIHATH BBIYNCICHHS ¢ UPPALIMOHATIBHBIMU YHCIIAMU.

Haxonuts 3Ha4Y€HUs CTENEHEW ¢ LENIBIMH MOKA3aTENsIMU U KOPHEH, BBIYMCIIATH 3HAYCHHUS
YHCJIOBBIX BBIPAKCHHUMN.

OKpyryATh [EHCTBUTENIBHBIE 4YMCIIA, BBINOJIHATH NPUKHUIKY Ppe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPAXKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarte nuHEHBIE M KBaJpaTHBIC YPAaBHEHUs, YPABHECHMS, CBOISIIMECS K HHM,
npocTeiie JpoOHO-pallMOHaIbHbIE YPABHEHMSL.

Pematp cuctemspl IByX JIMHEHHBIX YPaBHEHMU C JBYMsI IIEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE ABJIAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHUS WIM CUCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoauTh NMpoOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHCIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeicTaBleHuil (ycTaHaBIMBAaTh, HUMEET JHM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPoYee).

Pemate nuHeiiHble HepaBEHCTBA, KBaJpaTHblE HEPaBEHCTBA, M300paxkaTh peIICHUE
HEPABEHCTB Ha YMCIOBOW MPSIMOM, 3allUCHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarte cucTeMBl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIHOYANOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOI MpPsMO,
3aMHChIBAaTh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.



DyHKUUHA
PacrioznaBate (hyHKIMH H3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMATHUECKU PACIIONIOKCHHIE Ha

KOOPJIMHATHOM IJIOCKOCTH TpadukoB GyHKuui Buna: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C, Yy =x3,y=1X Yy = [X|, B 3aBUCHMOCTH OT 3HaueHH KO>(PPHUIUEHTOB, OMACHIBATH CBOACTBA

GbyHKIUH.

Ctpouth W HM300pakaTh CXEMAaTHYECKU TPaPUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPATHYHBIX (DYHKIHUN N0 UX TpapHrKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOHI0O 10  Qopmyine, TPUBOAUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKHU, TEOMETPHUU.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrPeccuu

PacnioznaBath apupMeTHUECKyI0 U T€OMETPUUECKYIO NMPOTPECCUM MPHU Pa3HBIX Crocodax
3aJlaHusl.

BbINONHATE BBIUKCIEHHS] C UCHOJb30BaHHEM (OpMYya N-ro 4wieHa apuPMEeTHYecKOd U
F€OMETPUYECKON MPOTrPECCUI, CYMMBI ITEPBBIX N YICHOB.

N300paxkaTh 4iaeHbl NOCIeI0BATENBHOCTH TOUKAMHU Ha KOOPIUHATHOM TIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIIOBBIMH TOCJEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4yH
W3 peabHOM XU3HU (C UCTIOIb30BAaHUEM KaJTbKYIISTOPA, TU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabuble | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCieHUs. ParnonanbpHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN I HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ucina u BeraucieHus. KaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpanveckue BBIPAKEHUS. 5 1 bubmuorexa [JOK
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 h Epgﬁ:ﬁiﬁiilru [7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.eds0o.ru/7£419d08
bu6mmoreka [IOK
5 O 16 1
YHIHAH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIIEA0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI V151 YYEHUKA

* Anre6pa, 7 kiace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»
* Anre6pa, 8 kimace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxmmonepHoe obmectBo «M3natensctBo «IIpocBemieHue
* Anre6pa, 9 xiacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBerienue

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
yaeOHnku 1o anredpe 7-9 kimaccol Komsirua FO.M. 20221

KWM mno anrebpe k yueOnuky Komsruna FO.M. 2022r

[Tocobue ms moaroroBku ydamuxes Kk OI'D mox pemakiuent SAmenko 1.B. 2023r
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



