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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMAaHHUTApHOTI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O NPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecTieynBaeT pa3BUTHE YMEHHS HAOII0aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBLIBaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$I: OHM HCIOJIB3YIOT JIOCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJaromuxcs, TMOITOMY CaMOCTOSITENIbHOE pelIeHWe 3afad  SBISIeTCS — pealu3aruen
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO 0OILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOHUecKre JMHUHN: «Yucma u
BBIUUCIICHUS», «AJreOpandecKkue BBIPAKCHU», «YPaBHEHHS W HEPAaBEHCTBaA», «DyHKIHNY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXAaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYEeCKOTO
si3pika. ConiepKaTebHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxkanne nuHHM «YWcna W BBIYUCICHHS» CIY)KUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYCHHsS] MaTEeMaTUKH, CIIOCOOCTBYET PA3BHTHIO y OOYYAFOIIUXCS JIOTMYECKOTO MBIIIJICHUS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MMOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIEC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMUpOBaHHEM IPEICTABICHUA O NCHCTBUTEIIFHOM YHUCIIC. 3aBEPIICHUE OCBOCHHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanve JBYX aireOpanyecKuX JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4YecKOro ammapara, HeoOXOJUMOTO Ui pEIIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
y4eOHBIN ~ MaTepuan TpPYNNHPYETCs  BOKPYr  pAallMOHAIBHBIX  BBIpaXEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTeMaTHKH KaK S3bIKa JUIS OCTPOCHUSI MaTeMaTHYECKUX MOJeseH,
OTIMCaHUS TPOIIECCOB U SIBICHUH peabHOTro MUpa. B 3amaum oOydeHus anredpe BXOAAT TaKKe
najbHeHIee pPa3BUTHE aJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, M OBJAJCHUE HaBBIKAMH JICAYKTUBHBIX DPAaCCYKICHUIL.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HaHUH 0 QYHKIUAX KaK BaXHEHIIeH MaTeMaTHYeCKOW MOJICH JJIsi OTUCAHUS
U HCCIEN0BAaHUS Pa3HOOOpa3HBIX INPOIIECCOB M SBJICHUI B mpupoje u obmiectse. M3ydyeHue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJIaJ B ()OPMHPOBAHKE MIPEJCTABICHUIA O POJIA MaTEMATUKU B Pa3BUTHU IUBUIM3AINAN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIM Kypc «Anrebpay,
KOTOPBI BKIJIIOYAET CIEAYIOLINE OCHOBHBIE pa3lenbl colepykaHus: «Yuciaa U BBIUKCICHUSD,
«Anredpanyeckre BbIpaXeHUs», «YpaBHEHUS U HEPABEHCTBA», «DyHKIIUI.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: 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).

YUYET PABOUYEM ITIPOTPAMMBI BOCITUTAHUS

Peanuzanus BocnuTaTeNbHOrO MOTEHLHMANa airedpsl (YpOuHOH NEATENbHOCTH, ayJUTOPHBIX
3aHATUN B paMKax MaKCUMAJIbHO JOMYCTUMOMN y4eOHOM HArpy3Ku) MpeaycMaTpruBacT:
J MaKCHMaJIbHOE MCII0JIb30BaHKWE BOCIHUTATEIbHBIX BO3MOXKHOCTEN COJIEpKaHUsl y4eOHOTOo
Kypca Ui (QOpMHpOBaHUS y OOydYaloOlIUXCS POCCHMCKUX TPaJUIUOHHBIX JTyXOBHO-
HPABCTBEHHBIX M COLHUOKYJIBTYPHBIX LIEHHOCTEW, POCCHUICKOrO HMCTOPUYECKOTO CO3HAHMS Ha
OCHOBE UCTOPUYECKOTO ITPOCBEIIECHHUS;
. moAOOp COOTBETCTBYIOIIETO COJIEpXaHUS YpPOKOB, 3a/laHui, BCIIOMOTATEJIbHBIX
MaTepHuasoB, MPOOJIEMHBIX CUTYAITU ISl 00CYKICHUI;
. YU€T LIEJIEBBIX OPUEHTHUPOB PE3YyJIbTATOB BOCIIMTAHUS B ONPEIEICHUU BOCIHMTATENIBHBIX
3a/1a4 ypOKOB, 3aHATHI;
. BKJIIOUEHUE YYUTEISIMH B KOHCIIEKTHI (TEXHOJIOTMYECKHE KapThl) YPOKOB TEMATHUKH B
COOTBETCTBUU C KAJIEHAAPHBIM IIJIAHOM BOCIIUTATENHHON pabOTHI;
. BBIOOP METOJIOB, METOIMK, TEXHOJIOT Ui, 0Ka3bIBAIOIIUX BOCIIUTATEIBHOE BO3/ICHCTBIE HA
JUYHOCTb B COOTBETCTBMM C BOCIWTATEIbHBIM HJEAJIOM, LEJIbI0 MU 3aJa4yaMU BOCIUTAHUS,
LI€JIEBBIMUA OPUEHTUPAMHU PE3YJIbTATOB BOCIUTAHMS;
. pealn3aluio MPUOPUTETA BOCIIUTAHUS B y4eOHOM 1eATENbHOCTH;
. MIpUBJICYEHUE BHUMAHUS OOy4JaroNIMXcs K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax
MpPEeIMETOB, SBIEHUH U COOBITUN, HHULIUMPOBAHUE OOCYXKJCHUN, BBICKA3bIBAHHI CBOETO
MHEHUS, BBIPAOOTKHA CBOETO JIMYHOCTHOTO OTHOUIEHHS K HM3y4aeMbIM COOBITHSM, SIBICHUSM,
JULaM;
o IPUMEHEHHE HWHTEPaKTHBHBIX (GOpM  ydyeOHOHl  paboThl - HHTEIUIEKTYaJbHBIX,
CTUMYJIUPYIOIIUX IIO3HABAaTEJIIbHYI0 MOTHBALIMIO, WIPOBBIX METOJUK, AMCKYCCHH, NarOLIUX
BO3MO’KHOCTb MPHOOPECTH OTBIT BEJICHNUSI KOHCTPYKTUBHOTO JHMAJIOra;
o IIPUMEHEHHE TPYNIOBOM paboThl, KOTOpast yYUT CTPOUTH OTHOLIEHUS U JIeHCTBOBATh B
KOMaHJie, CocoOCTBYET pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS;
e  no0yxJIeHHe OO0ydarouuxcs coOJr0laTh HOPMBI TOBEICHHUS, MpaBUia OOIIEHUS CO
CBEpCTHHUKAMHM U TMEJarorn4eckuMu pabOTHHKAMH, COOTBETCTBYIOLIME YKJIaay IIKOJIBI,
YCTaHOBJICHHE U MOJIEPKKY J0OpokKenaTeabHol atMmochepsl;



®  OpraHu3alMi0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX M 3PYIAUPOBAHHBIX OOYUAIOIIUXCS HAJ
HEYCIIEBAIIMMU OJIHOKIIACCHUKAMH, B TOM 4HCIE C OCOOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAIOMIETO OOYYAIOUMIUMCS COIMAIBHO 3HAYMMBIA OIBIT COTPYTHUYECTBA U
B3aMMHOM ITOMOIITH;

®  UHUIMUPOBAHWE W TIOJUICPKKY MCCIEAOBATEILCKON JEATCIIBHOCTH OOydJaromuxcs,
IUIAHUPOBAHUE W BBINOJHEHUE WHAWUBUIYAIbHBIX W TPYNIIOBBIX MPOEKTOB BOCIUTATEIBHOU
HANpPaBJIECHHOCTH.

1.COAEPKAHUE YYEBHOT' O KYPCA «AJI'EBPA»
7 KJIIACC

Yuciia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHbBIC, NEPEX0] OT OAHOM (opMbl 3amucu ApolOed K
npyroii. I[loHsATHE palMOHAIIBHOIO YKMCIIA, 3alMCh, CPABHEHHE, YIIOPSAOYUBAHUE PALMOHAIBHBIX
yrcen. ApudmMernyeckue AEHCTBUA C palliOHaIbHBIMU 4KciIaMu. Pemienue 3aqad u3 peanbHON
MPaKTUKHU HA YaCTH, HA JPOOH.

CreneHp ¢ HaTypaJbHBIM IMOKa3aTelieM: ONpelesieHue, npeoOpa3oBaHHe BBIPAXKEHUN Ha
OCHOBE OTpe/ieNieHus], 3anich O0onbuX ynceln. [IporeHTsl, 3anich NPOLEHTOB B BUIE IPOOH U
npobu B BUJE MPOLEHTOB. TpU OCHOBHBIE 331a4ll Ha MPOLIEHTHI, PEIlIeHUE 3a/1ad U3 peabHOM
MIPaKTUKH.

[IpuMeHeHne Npru3HAKOB JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATYPAJIbHBIX YUCET.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[TepemenHble, YMCIOBOE 3HAYEHUE BBIPAKEHUSI ¢ MEpPeMEHHOW. JlomycTUMble 3HAYEHUS
nepeMeHHbIX. [IpeicTaBieHne 3aBUCUMOCTH MEXKIY BeJIWYMHAMH B BHAE (QOPMYIIbL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanue OyKBEeHHBIX BBIPA)KEHUI, TOKIECTBEHHO PaBHbIC
BBIPAKEHUS, MIpaBWa MpeoOpa3oBaHusl CyMM M MPOU3BEICHUH, MpaBHiia PACKPBITUA CKOOOK U
MPUBEACHUSA MTOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYpaJIbHBIM MOKAa3aTEJIEM.

OpnHouneHnbl 1 MHOrowieHsl. CteneHb MHOrouwieHa. Clio)keHHe, BbIYMTaHUE, YMHOKEHUE
MHOTO4JI€HOB. POpPMYIIbl COKPAIlEHHOTO YMHOKEHHUsSI: KBaJIpaT CyMMbl U KBaJpaT Pa3HOCTH.
®opmyia pa3HOCTU KBaapaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs 1 HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHHUS, MpaBHiia MPeoOpa3oBaHUs ypaBHEHHs, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YMUCIO0 KOPHEW JIMHEWHOIrO YypaBHEHWS,
pellleHne JMHEWHBIX ypaBHEHMI. CocCTaBlI€HHME ypaBHEHUN IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33]1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JIBYMsI IEpeMEHHbIMH M ero rpapuk. Cuctema JByX JMHEHHBIX
ypaBHEHUH ¢ JByMs INepeMeHHbIMH. PelneHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Toukn Ha mnpsmol. YuciioBble NPOMEXYTKH. PaccrosiHue Mexay IByMs
TOYKAMU KOOPAMHATHOU MPSAMOM.



[IpsmoyronbpHast cucrema koopauHat, ocu OX m Oy. Abcmucca U opauHaTa TOYKH Ha
KoopauHATHOM T1uiockoctH. [Ipumeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumuu. I'padpuk Pyakmun. CpoiictBa  (QyHKIMIA.
Jluneitnas ¢ynkuws, e€ rpapuk. ['papux Gynkuuu y = |X|. ['paduueckoe pelieHne THMHEHHBIX
YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPAaBHCHUM.

8 KJIACC

Yucsa 1 BIYUCTEHUS

Ksagparueiii xopenb u3 uucina. [lonarue o0 wuppanvoHanbHOM uwucie. JlecsTudHbie
MPUOIKCHHST UPPAMOHATLHBIX uncenn. CBoiicTBa apu(PMETHYECKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHE K TMPeoOpa30BAHMIO YHMCIIOBBIX BBIPAKEHUM M BBIYUCICHUAM. JleWCTBUTEIbHbBIC
YHuCIa.

Crenens c 1eNIbIM TIOKa3aresieM U e€ cBoicTBa. CTaH apTHas 3alUCh YHUCIIA.

Auiredpanyeckue BbIpaskeHUs!

KBanpatublii TpExwieH, pa3iokKeHHe KBaIpaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnrebOpandeckas apoOb. OcCHOBHOE CBOWCTBO anrebpamdeckod mpobu. CroxeHue,
BBIYMTAHUE, YMHOXEHHUE, JIEJICHUE alreOpandeckux aApooOei. PammoHanbHble BRIpOKEHUS U WX
npeoOpa3oBaHHUE.

YpaBHeHUsS] M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHel KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JUHEWHBIM H KBajapaTHbIM. [Ipocrteitmue apoOHO-
paloHaIbHbIe ypaBHEHUSI.

I'pacdmueckas uHTEpHpeTanns ypaBHEHUN C ABYMs NMEPEMEHHBIMU M CHCTEM JIMHEWHBIX
ypaBHEHUH C AByMs IepeMeHHbIMH. [IpuMepsl perieHus CHUCTEM HEJIWHEWHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HepaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHelHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrembl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OOnacTh onpeneieHus 1 MHOXKECTBO 3HaueHu# (yHkuu. CrocoObl
3aaHus QyHKIIHA.

I'paduk dynkuuu. Yrtenwe cBoiicTB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHHA, OTpaXKaIOUINX peaabHbIe MPOIECCHI.

OYHKIMH, ONMUCHIBAIOININE MPSAMYI0 M OOpPaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=|x|. Tpaduueckoe pemenne ypaBHEHUH U CHCTEM
YpaBHEHUM.

9 KIIACC

Yuciaa v BbIYUCTIEHUS

PanmonanbHble yncna, upparioHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHbIE JEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YMCIAa Kak OeCKOHEYHbIe
JIecSITUYHBIE  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JNEACTBUTEIBbHBIX YUCET U KOOPAUHATHOM ITPSMOM.



CpaBHEHHE JEWCTBUTENBHBIX YHUCElN, apu(MeTHYECKHe ICHCTBHS C ACHCTBUTEIBHBIMU
YUCJIAMM.

Pazmepsl OOBEKTOB OKPYKAIOLIETO MHpPaA, IIUTEIBHOCTH IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[MpubnmxEéHHoe 3HAYCHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyrieHue 4Yuced.
IIpukuaka v OLlEHKa pe3yabTaTOB BBIYMCIICHUI.

YpaBHeHusi 1 HepaBeHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOJALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUM TpeTbed M YETBEPTOU CTENEHEHN
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemienne  apoOHO-panMOHANBHBIX  ypaBHEHHMM.  PermeHue  TEKCTOBBIX  3aja4y
anreOpandeckuM METOJIOM.

VYpaBHeHHE C JByMsI NEPEMEHHBIMU U ero rpa¢uk. PemieHue cucrteM ABYX JIMHEHHBIX
YpaBHEHUH ¢ JByMsI NepeMeHHbIMU. PerneHue cucteM ABYX YpaBHEHUH, OJTHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoil cTeneHu. I'paduueckas MHTEpIpETalus CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJHOW NEpPEMEHHOMN. PemeHue cucTeM JIMHEMHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnolie HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

D yHKUUHA

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJibl, 0Cb CHMMETPHH TTapaboIIbL.

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

YucaoBblie MOCTEI0BATEILHOCTH U POrPecCHH

IlonsATHE YMCIIOBOM NOCIENOBATEIBHOCTH. 3aJaHUE IMOCIENOBATEIbHOCTH PEKYPPEHTHOU
dhopmysoit 1 popMyIoi N-TO YIIeHa.

Apugpmernueckas M reomerpudeckas — mporpeccuu.  @Dopmynsl  N-ro 4ieHa
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrPECCHii, CyMMBbI IIEPBBIX N YJIECHOB.

N306paxeHue 4ieHOB apU(PMETUUYECKOM M TeOMETPUYECKOH IPOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEMHBIN U SKCIIOHEHIIMAJIBHBIN pocT. CI0KHBIE IPOLIEHTHI.

2.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «AJITEBPA»
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTAThl OCBOCHHS IPOTpaMMbl Y4eOHOro Kypca «Asredpa»
XapaKTEePU3YOTCSL:

1) naTpuoTHYeCcKOE BOCIINTAHHE:

IIPOSIBIICHUEM HMHTEpeca K TMPOLIJIOMY M HAacTOSALIEMY POCCUHCKON MaTeMAaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHJKEHUSIM POCCUHCKHX MaTEMAaTHUKOB M POCCHUHCKOMN
MaTEMaTHYECKON IIKOJIBI, K UCIIOJIB30BAHMIO ITHUX JOCTH)KEHUH B JPYTUX HAYKaX M MPUKIIATHBIX
chepax;

2) rpaxaaHcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE!



FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald €ro Ipas,
MPEJICTAaBICHHEM O MAaTeMaTUYEeCKHX OCHOBAaX (YHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEyp TPaKIAHCKOTO oOmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/ICHHIO STHUYECKUX MNpPOOJieM, CBA3aHHBIX C MPAKTHYECKHM MPUMEHEHHEM JOCTHKCHUH
HAayKH, OCO3HAHHUEM BaAXKHOCTH MOPAJIbHO-3TUYCCKUX ITPUHIHUIIOB B ACATCIIbHOCTU y‘IéHOFO;

3) TpyAoBOe BOCIMTAHKE:

YCTaHOBKOﬁ Ha aKTHBHOC YYaCTUC B PCHICHHU IMPAKTHYCCKHUX 3aJday MaTeMaTU4ECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMaTHYECKOTO 0Opa30BaHUs Ha MPOTHKEHUU BCEH
KU3HU JJIs1 YCICITHON TPO(ECCHOHATBHON JICATEIPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM HWHIMBHUAYAJIbHON TpaekTopuu oOpa3oBaHUs H
JKU3HCHHBIX ITJIAaHOB C y‘IéTOM JIMYHBIX UHTCPECOB U O6HI€CTB€HHI)IX HOTp€6HOCTCI\/JI;

4) acTeTHYecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K DMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJIEHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTAIIMEeH B NIEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX MPEACTABJICHHIN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA UYCJIOBEKA, IMPUPOAbBI H O6HI€CTBa, IIOHUMAaHHUEM
MaTeMaTHYeCKOW HayKH Kak cdephl YeOBEUECKOW MEATebHOCTH, JTanoB €€ pa3BUTHSI U
SHAYUMOCTHU JJId pa3BUTHA HUBUJIM3AllUN, OBJIAACHUEM SA3BIKOM MaTEMAaTUKU U MaTeMaTHYECKOU
Ky.]'IBTypOI\/'I KaKk Cp€aACTBOM TIIO3HAHUA MHPaQ, OBJIAICHHUEM HpOCTeI\/'IIHI/IMI/I HaBBbIKaMU
HCCIIEIOBATENIbCKON AESITETbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OpPMHPOBAHUE  KYJIbTYPbl  310POBb M
IMOLMOHAJIBHOT0 (JIaronoJay4us:

TFOTOBHOCTBbIO MPHUMEHATH MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryispHas ¢Qusnueckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTo K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0JI0OrHYecKoe BOCIIMTAHHE:

OpHEHTAIlell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpY)KaIoIllel cpeabl, IUIAHUPOBAHMSI MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpYXKaIoUIe cpelbl, OCO3HaHHEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHX
mpo0JieM U MyTeil uX peuieHus;

8) ajanTanus K MI3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSX HEOMPEICNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEeSTeNbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y APYTUX
T0Jiel, mpuoOpeTaTh B COBMECTHOW JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4Yucie (OPMYIHPOBATH UACH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBJICHMSIX, B TOM UHCJIE PaHEee HEU3BECTHBIX, 0CO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIONIMII KOHTpPMEp, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUs W
JercTBUS, POPMYITHPOBATEH M OIIEHUBATH PUCKH U TIOCTEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI



Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Jornueckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYILECTBEHHbIE NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHSATHAMH, (OPMYITUPOBATH ONPEACICHUS TOHSITHIA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCH(UKALIMU, OCHOBAHUSA JUIsi 0000ImIeHUs
U CPaBHEHMSI, KPUTEPUU IIPOBOIMMOTIO aHaIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATh U NPeoOpa30OBbIBaTh CYKICHUS: YTBEPAUTENIbHbBIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh  JOKa3aTeJbCTBA MATEMaTHUECKUX  YTBEpXKJIEHUN (mpsMble U OT
MIPOTHUBHOTO), MIPOBOJIUTH CaMOCTOSITEJIBHO ~ HECJIOKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTH4ecKuX (PaKTOB, BBICTPAUBATh ApPryMEHTAIUIO, MPHUBOIUTH HPUMEPHl H
KOHTpHpUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYXKICHNUS;

BBIOMpATh CHoco0 pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIETIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe NeCTBUA

WCIIOJIb30BaTh  BONPOCHI  KaK  HMCCJCIOBATCIIbCKMA ~ MHCTPYMEHT  ITO3HAHUSA,
dhopmyaupoBaTh BOIIPOCHI, buKcupyromnme MIPOTHBOPEYHE, npobemy,
CaMOCTOSITCIIFHO  YCTaHABJIMBATh HMCKOMOE M JIlaHHOe, (OPMHpOBATh THIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE;

MPOBOJUTH II0 CAMOCTOSITCIIBHO COCTABJICHHOMY ILJIaHY HECJOXKHBIM SKCIECPHUMEHT,
HEOOJIBIIIOE HCCIICJOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTrO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

CaMOCTOSITCIIBHO ~ (pOPMYJIMPOBaTh OOOOMIEHHS H  BBIBOJABI 110  pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOCHHMS, UCCIICIOBAHMS, OIICHUBATH JOCTOBEPHOCTh MOJYYECHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA,

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, & TAKIKE BBIJIBUTATh HPEIOI0KCHUS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmeii:

BBISBJISITh HEIOCTaTOYHOCTh M M30BITOYHOCTh MH(MOPMAIMM, AAHHBIX, HEOOXOAUMBIX
IUIsl PeLIeHUs 3a1a4H;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3NUYHbIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpaTh (hopMy IpeacTaBiIeHus HHGOPMAIUK U WILTIOCTPUPOBATh pelllaeMble 3a/1a4n
cXeMaMH, AuarpaMmMamu, MHOHM rpadukoil 1 ux KOMOMHALUAMU;

OLICHUBATh HAAEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:



® BOCIPUHUMATH U (POPMYIUPOBATH CYXJACHHS B COOTBETCTBHH C YCIOBHSMH U IEISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PEIICHHs 33a]a4i, KOMMEHTHPOBATh
IIOJTY4ECHHBIN pe3yNbTart;

e B X0/l OOCYKJICHHsI 3371aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMOM TeMbI, IPOOIEMBI,
pemraeMoi  3amadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOWCK PEIICHHS,
COTOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
O0OHapyXHBaTh PA3IMUNE U CXOJICTBO MO3MIIHH, B KOPPEKTHOH (hopme popmymupoBaTh
pa3Horacusi, CBOM BO3PaKEHUS;

® IIPEJCTaBIATH PE3YJIbTATHl PEIICHUS 3aJla4M, SKCIICPUMEHTA, UCCIICIOBAHUS, MPOCKTA,
CaMOCTOSITEJIBHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3aja4 MPEe3CHTAIMH U
0COOEHHOCTEH ayIuTOpUH;

® [IOHUMaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWNBUAYAJILHOU pabOTHI
MIPH PENICHUH Y4eOHBIX MaTeMaTUICCKHX 3a7a4;

® [IPUHUMAThH IeJIb COBMECTHOU JCSITEILHOCTH, INIAHUPOBATH OPraHU3aIlUI0 COBMECTHOM
paboThl, pacmpenensTh BUIb padOT, JOTOBApPHBATHCA, OOCYXIATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

® y4yacTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHUS, OOMEH MHEHHSIMHU,
MO3TOBBIE IITYPMBI M JPYrUE), BBIIOJHATH CBOI YacTh PaOOTBI M KOOPIUHUPOBATH
CBOM JICHCTBHUS C JPYrUMHU WICHAMH KOMAaH/IbI, OIICHUBATh KA4ECTBO CBOETrO BKJIAJa B
OOITHI MPOJIYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO JICHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

® CaMOCTOATEIbHO COCTaBIATH IUIaH, AJITOPUTM pEIIeHUs 3anadyd (WM €ro 4YacTb),
BBIOMpATh CIOCOO perieHusT C y4€TOM HWMEIOIMMUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBaTh U KOPPEKTHUPOBATh BApHAHTHI PEHICHUH C y4ETOM
HOBOM HHpOpMaLIUU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e BIIAJIETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJISI MIpoLiecca U pe3yibTaTta pelieHus
MaTeMaTH4eCcKOM 3aauu;

® MpeABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIECHHBIX OLIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OIIEHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIHHOCTU MOCTABICHHOMN LIETTH U YCIOBUSM,
OOBSACHATh TMPUYMUHBI JOCTHKCHUS WM HEIAOCTHXKEHUS IeNU, HAXOAWTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonHmy oOydenus B 7 KJjacce oOyJaromMiics TOTYYHT CIEAYIONME IPEAMETHBIC
pe3yJIbTaThI:

Yuciaa v BbIYMCTIEHUS

BrImonHATh, coderass YCTHBIE W TMHCHMEHHBIE MPHUEMBI, apuPMeTHUECKHue IEHCTBUS C
palMOHAIBHBIMU YUCIIAMU.



HaxonuTh 3HaueHUs] YUCIOBBIX BBIPAKEHUH, NMPUMEHSTH pPa3sHOOOpa3HBIE CIOCOOBI U
OpuEMBl  BBIYMCIICHUS 3HAUCHHH JPOOHBIX BBIPAKECHHUN, COAEPIKAIIMX OOBIKHOBEHHBIE U
JEeCATUYHBIE TPOOH.

[lepexoauts OT onHOU (hOPMBI 3amKcK YUCEN K Apyroil (mpeoOpazoBBIBATH JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITHYHYIO IPOOB ).

CpaBHUBATh U YIOPSAJ0UYMBATH PALIMOHAIbHBIE YUCIIA.

Oxpyriarh yuca.

BbINOJHATE NPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIpaKEHUH. BBINONHATE NEMCTBUS CO CTENIEHSIMHU C HaTypaJlbHBIMU IT0Ka3aTEsIMU.

[IpuMeHsTh PU3HAKY JEIUMOCTH, Pa3IokKeHNEe Ha MHOKUTEIHN HAaTypaJlbHbIX YHCEI.

Pemarth mnpakTHKO-OPHMEHTHPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIUYMH,
MIPOMOPLIMOHAIIBHOCTHIO BEJMYNH, TPOLEHTAMH, HHTEPIPETUPOBATh PE3YJAbTAThl PELICHUS 3314
C y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM paccMaTpUBaeMbIX OOBEKTOB.

Aaredpanyeckue BbIpakeHHs

Hcnonb3oBath anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSATH €€ B Mpoliecce
OCBOEHHS y4eOHOTr0 MaTepuara.

Haxonuts 3HaueHns OyKBEHHBIX BbIPOKEHUN IIPU 3aJJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHATe mpeobpazoBaHus LENOT0 BhIPAXKEHHUS] B MHOTOWIEH MPHUBEAEHUEM IOJI00HBIX
ClIaraeéMbIX, pacCKpbITHEM CKOOOK.

BbInonHATE yMHOKEHHE OJIHOWJI€HA Ha MHOTOWIEH W MHOIO4YIeHa Ha MHOTOYIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymecTBIATh pa3noKEeHUE MHOTOWICHOB HA MHOMKHTEIM C IOMOIIBI) BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKH ClIaraéMbIX, IpUMEHEeHUs (HopMysl COKpalEHHOTo
YMHOKCHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYIEHOB Ul pEIIEHHs pa3IMuYHBIX 33434 M3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NTPAKTUKH.

Hcnonbs3oBaTh CBONCTBA CTENEHEN C HATYpalbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHElHBbIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IIPUMEHss MpaBUia Iepexona OT
UCXOJHOTO ypaBHEHUS K PaBHOCWIBHOMY eMmy. lIpoBepsTh, sBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduyeckre METOAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath npuMepbl ap Yucell, SIBJISIOLUXCS pelleHueM JUHEHHOTO YPaBHEHUS C IBYMsI
IIEPEMEHHBIMHU.

CtpouTh B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOrO YpaBHEHHUs C JBYMS
IIepEMEHHBIMH, NOJIb3YACh T'PaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemarps cucreMbl ABYX JIMHEHHBIX YpaBHEHWH C JBYMS INIE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKy.

CocraBiTh M pemaTh JUHEMHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YPaBHEHHUH IO
YCIOBHUIO 3aJlauM, HWHTEPIPETHPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3aladyM IOJY4YEHHBIN
pe3yabTar.

DyHKUUH



N3o0paxxaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAMHATaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alUChIBaTh YHCJIOBBIE IPOMEXYTKH Ha
aNreOpanvdeckoM SI3bIKE.

Otmedars B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku TuHEHHBIX pyHKIWMi. CTpouTs rpaduk GyHkuuu y = |x|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJAUTEIBHOCTb, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHne (pyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[NonnmaTh rpaduveckuii crocod MpeACTaBICHUS M aHAINW3a MHPOPMALUH, WU3BJICKATh U
MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpaUKOB peaibHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyenuss B 8 kiacce oOydarImMIiCS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Yuciia v BbIYMCICHUS

Hcnonb3oBaTh HauanbHbIE MPEICTaBICHHUS O MHOXECTBE ACWCTBUTEIBHBIX 4YMCEN IS
CpPaBHEHHMsSI, OKPYIJICHHUS M BBIYMCIEHUH, HM300pa)kaTh AEUCTBUTENbHBIE YMCIA TOYKAMHU Ha
KOOPAMHATHOU MIPSAMOM.

[IpumeHsTh NOHATHE apU(PMETHYECKOTo KBAJAPATHOTO KOPHS, HAXOIUTh KBaJApaTHbIE
KOPHH, UCIIOJIb3YS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBIIOIHATH MpeoOpa3oBaHusl BbIpaKEHUH,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3ys CBOWCTBA KOPHEH.

Hcnonp3oBath 3amucu OOJBITUX W MaJbIX YHCET C MOMOIIBIO JCCATUYHBIX JPoOeH u
creneHel yucna 10.

AnredOpanyeckue BbIpaskKeHU s

[IpuMeHSTh MOHSATHE CTENEHH C LEJIbIM IoKa3aTelleM, BBIMOJHITH MPeoOpa3oBaHUs
BBIPAKEHUH, COAepKAIIUX CTENEHH C LIEJIbIM MOKa3aTeJIEM.

BbINoNHATE TOXAECTBEHHBIE MPE0Opa3oBaHUs pPallMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBMJI JCHCTBUI HAaJl MHOTOWICHAMU U alreOpandecKuMu JpoOsiMH.

PacknaapiBaTh KBaipaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensaTs mnpeoOpa3oBaHUs BBIPAKEHUNM JJS  pEHICHHUS pa3JIMYHBbIX 3a1ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTHKU.

YpaBHeHUs1 M HEPABEHCTBA

Pemats nuHeliHble, KBaApaTHbIC YPAaBHEHUS U PallMOHAIIbHBIC YPAaBHEHUS, CBOJAIIUECS K
HUM, CHCTEMBI JIBYyX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoauTH MpOCTEHIIINEe UCCIETOBAHMS YPABHEHUN U CUCTEM YpaBHEHHUM, B TOM YHUCIE C
MPUMEHEHHEM TpaUyuecKux MpeacTaBieHuil (yCTaHaBIMBaTh, MMEET JIM YpPaBHEHHE WIIU
CHCTEeMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexonuTe OT cioBecHOW (OPMYIHUPOBKM 3a7auyu K €€ anredpanvyeckoil MojAeIu ¢
MOMOIIBI0 COCTaBJICHUSA YPaBHEHMS WJIM CHCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4Ml TIOJYy4ECHHBIN pPe3yNbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIATh JINHEHHBIE
HEpaBEHCTBA C OJHOM MEpEeMEHHONM M HMX CHCTEeMBl, JaBaTh TIpaUUecKyl HILTIOCTpALIIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonuMaTh ¥  HCIOJNB30BaTh  (PYHKIMOHAIBHBIE TOHATUS M SI3bIK  (TEPMHUHBI,
CHUMBOJIMUECKHE O0003HAUEHUs), OINpeNeNATh 3HaueHHe (QYHKIMHM [0 3HAUYEHHUIO apryMeHTa,
OTIpeNieNATh CBOMCTBA (PYHKIMHU 1O €€ rpaduKy.



CtpouTts rpaduku 3JIeMEeHTapHBIX QYHKIUH BHIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, onuchIBaTh CBOWCTBA UHCIOBOI (DYHKIMHA MO e&
rpaduKy.

K xonmy oOyueHuss B 9 kJacce OOydaroUIMiics TOJYYUT CIEAYIOIIUE HpPEIMETHBIC
pE3yIbTaThI:

Yuciia ¥ BbIYMCICHUS

CpaBHUBaTh U YHOPSAI0UNBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIEC YHCIA.

Bemonsare apudmMernueckue ASHCTBUS C pallMOHAIFHBIMU YHCIAMHU, COYETasi YCTHBIE U
MIMCbMEHHbBIE TPUEMBI, BBIIIOJIHATH BBIUMUCIEHUSI C UPPALMOHATIBLHBIMU YHCIAMHU.

Haxonuth 3HaueHus CTENEeHeN ¢ LEeNbIMU MT0Ka3aTelsIMU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHUH.

Oxpyrnarh J1eHCTBUTENbHBIE YHCIIA, BBIMOJHATH NPUKUAKY pe3yJibTaTa BBIYHUCICHHM,
OIIEHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHusi U HepaBeHCTBA

Pemars nuHeilHble M KBaJpaTHbIE YpPaBHEHUS, YPaBHEHMs, CBOJSIIMECS K HHM,
npocTeime JpoOHO-pallMOHAIbHBIE YPAaBHEHHUS.

Pemath cuctembl IByX JIMHEHHBIX YpaBHEHHM C JBYMsI MEPEMEHHBIMU M CHUCTEMBI ABYX
YpaBHEHHUM, B KOTOPBIX OJJTHO YPaBHEHUE HE SIBJISETCS JIMHEUHBIM.

Pemate TekcTroBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYyX YPaBHEHUH C IBYyMSI IEPEMEHHBIMH.

[IpoBoauTHE MpOCTENIINE HCCAEAOBAHUS YPABHEHUM M CHCTEM ypaBHEHUH, B TOM YHCIIE C
IpPUMEHEHHEM TIpadUUecKux MpeiCcTaBlIeHUi (yCTaHaBIMBATh, MUMEET JM YPaBHEHUE WIU
cucTeMa YpaBHEHUI peleHts, €ClIi UMEET, TO CKOJIBKO, U IIPOYee).

Pemate snMHeiHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paxkaTb peEIICHUE
HEPaBEHCTB HA YHCJIOBOM MPSIMOM, 3aMIUCBIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIONINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM HPAMOI,
3aIMCBIBATH PEIIEHUE C IOMOIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA IPU PELIEHUN PA3IMYHBIX 3a/]1a4.

D yHKUUHA

Pacrnio3HaBate (GyHKIMM U3y4eHHBIX BUJIOB. [loKka3bpIBaTh CXeMAaTHYECKU PACIIOJIOKEHUE Ha

KOOPIMHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
c,y=x3,y=1X Yy = [X|, B 3aBuCHMOCTH OT 3HaueHHiT KO3(hHIHEHTOB, OMUCHIBATE CBOMCTBA

(b yHKIHIA.

Crpouth U H300pa)kaTh CXeMaTHYECKH TI'pauKu KBaJApaTHUUHBIX (YHKIIHH, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHI MO UX rpaduKam.

Pacno3naBare  kBagpathuyHyro (QyHKOM0 10  Qopmyie, NPUBOAUTH  MPUMEPHI
KBaJIPaTUYHBIX QYHKIUI U3 pealbHOM KU3HU, GU3UKU, FEOMETPUH.

YucaoBblie MOCTEI0BATEIbLHOCTH H IPOrPECCHH

Pacnio3HaBate apu(MeTHUECKyt0 U TeOMETPUYECKYI0 MPOTPECCUU MPH pa3HBIX CIIOCOOaX
3aJJaHuUS.

BbINONHATE BBIYMCICHHUS C MCIOJIB30BaHHEM (OpPMYN N-rO wieHa apu(pMeTH4ecKodl u
rE€OMETPUYECKON IIPOTPECCUM, CyMMBI IEPBBIX N YJIEHOB.

N3006pakaTh WwieHbl OCIeI0BAaTEIbHOCTH TOYKAMH Ha KOOPIMHATHON TJIOCKOCTH.



Pemrats 3amaun, CBA3aHHBIE C YUCIIOBBIMHU IOCIENOBATEIBHOCTAMU, B TOM YHUCIE 331a4U
U3 peaJbHOM KU3HU (C HCIIOJIb30BAHUEM KaJIBbKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Kontpoabnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe 12 bubmmoreka [IOK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 42 2
AJIreOpANHECKHIC BLPAKCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
22 2
3 ¥PABHEHIS H HEPABEHCTBA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 13 1
OOPAHMHATI H rpaguicH. OyHiuHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 13 1
OBTOPEHHE I 0DODIEHHE https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 6 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

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 4 .K 1 1
ncia v BerauciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 4 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 16 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 18 5 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 10 1 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bubmuoreka [JOK
8 o . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 o 4 6
yHKUH. THCIOBbIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 9 2
OBTOpEHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0



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 KUIIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) NPorpamMmbl Bcero Konrpoaniibie | Ipaxtirieckne o0pa3oBaTe/ibHbIE
patoThI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 10 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuotexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 11
paBHeHUs U HepaBeHCTBa. HepaBeHcTBa htts://m.edso0.ru/7f419d08
bu6moreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 4 17 2
HCTOBHIC TOCICAOBATEIHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT 21 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

4ATIPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJBHONM MMPOTPAMMBI 110 YYEBHOMY

KYPCY «AJITEBPA»
7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BbinonHATh, couyeTas YCTHbIE W INHUCbMEHHBIE NPHUEMBI, apUPMETHUYECKHE
' JEMCTBUS C pallMOHAJIbHBIMU YHCIIAMU
Haxomuth 3HaueHUs YUCIOBBIX BBIPAKEHUN, NPUMEHSATh pazHOOOpa3HbIE
1.2 crocoObl M TpUEMBI BBIUMCICHHUS 3HAYEHHH JApPOOHBIX BBIPAKEHUH,
coJIepXKariux OOBIKHOBEHHBIC U JIECATUYIHBIEC IPOOH
[lepexonuTe OT ofHON (OPMBI 3amucU 4Hcen K Apyroil (mpeoOpa3oBbIBATH
1.3 JECSITUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTaaTh yncaa
BBINONMHATE NPUKUAKY U OLIEHKY pe3yibTaTa BBIYUCICHUHN, OLIEHKY 3HAaUeHUH
1.6 YUCIOBBIX  BbIp@XEHHUH. BBIMONHATE  AEHCTBUS CO  CTENEHAMU C
HaTypaJbHBIMH [10Ka3aTeIAMU
17 [IpuMeHATh NpU3HAKU JETUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIN HATypalbHbIX
' qucen
Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBSI3aHHBbIE C OTHOIICHUEM
T BEJIMYMH, IPONOPIMOHAIBHOCTHIO BEIUYHH, [IPOLIEHTAMH, UHTEPIPETUPOBATh
' pe3yinbTaThl pELIeHHs 3aJad ¢ Y4ETOM OrpaHMYEHHH, CBSI3aHHBIX CO
CBOMCTBaMH paccMaTpUBaEMbIX OOBEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBathk anrebpanyeckyro TEpMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
' B IIpOIiecce OCBOCHUS yueOHOro MaTepuaa
25 Haxonuth 3HaueHHs OyKBEHHBIX BBIPOKEHMH IpPH 3aJaHHBIX 3HAYEHUAX
' IIEPEMEHHBIX
2.3 BoImonHATh mpeoOpa3oBaHus 1EIOT0 BHIPAXKEHUS B MHOTOUJIEH PUBEICHUEM




MOJ0OHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK

BremonaaTs YMHOKCHHUEC OJHOYICHA HA MHOTOYJICH KW MHOIOYJICHAa Ha

24 MHOTOYJIEH, IPUMEHATH (OPMYJIBI KBaJ[paTa CyMMBI U KBa/IpaTa pasHOCTH
OcymiecTBIATh Pa3/I0KEHUE MHOTOWIEHOB HA MHOXKUTEIM C IIOMOIIbIO
25 BBIHECEHMsI 3a CKOOKM OOIIEro MHOXMTENS, TIPYNIHPOBKU CIAraeMslx,
npuMeHeHHs GOPMYIT COKPAIEHHOTO YMHOXKECHHS
26 [TpumensTh peoOpa30BaHUsI MHOTOWICHOB JJIsl PEHICHUS Pa3iIMYHBIX 337124
' 13 MaTeMaTHKH, CMEXKHBIX IPEIMETOB, U3 PEalIbHOM MPaKTUKU
57 Hcnonb30BaTh CBOWCTBA CTEMEHEM C HATypaJbHBIMU TOKA3aTEIsIMH IS
' npeoOpa3oBaHMsl BBIPAKEHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nMHENHBIE ypaBHEHMS C OJHOM NEPEMEHHOW, MPUMEHsS IpaBuia
3.1 nepexosia OT HCXOJHOTO YpaBHEHMsI K paBHOCUIbHOMY eMy. I[IpoBepsTs,
SBIISIETCS JIM YUCIIO KOPHEM YpaBHEHHMS
3.9 [IpumensTs rpaduyeckue METOAbI MPH PEIICHUH JTUHEHHBIX YpaBHEHUM U UX
' CUCTEM
33 [lonbupare npuMepbl Nap 4YHCEN, SIBJIAIOLIUXCS PEIIEHUEM JIMHEHHOTo
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHOU MJIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHUS C JBYMS
3.4 MEPEMEHHBIMHU; TOJB3YsACh TpaduKoM, TPUBOAWTH TPUMEPHI PEIICHUS
YpaBHEHUS
35 Pematp cucremsl IByX JIMHEWHBIX YPABHEHHH € IBYMs IIEPEMEHHBIMU, B TOM
' yucie rpadhuyecku
CocraBiTh W pelarbh JIMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPAaBHEHUI IO YCJIOBHUIO 3aJadd, WHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4yl MOJYy4CHHBIN PEe3yibTaT
4 Koopnunats! u rpaduku. OyHKIIMN
N306paxaTh Ha KOOPIAMHATHON MPSIMON TOYKH, COOTBETCTBYIOILUE 33 JaHHBIM
4.1 KOOpJIMHATaM, Jy4H, OTpPE3KH, WHTEPBAJbl, 3alUCBIBATH  YHCIOBBIE
MIPOMEXYTKH Ha alreOpandeckoM si3bIKe
4.2 Otmedats B KOOPAMHATHOM INIOCKOCTH TOUKH IO 3alaHHBIM KOOpIMHATaM
4.3 Crpouts rpaduku tuHeiHbIX pyHkuuil. CTpouts rpaduk GyHKImu y = [X|
A4 OnwuceiBaTh € TMOMOIIbIO (YHKIMHA M3BECTHBIE 3aBHCUMOCTH MEXIY

BCIIMYNHAMU: CKOPOCTH, BPEMA, PACCTOSIHUC, LICHY, KOJIMYECTBO, CTOUMOCTD,




IIPOU3BOIUTENBHOCTD, BpeMs, 00bEM pabOThI

4.5 HaxonuTh 3HaueHue pyHKIMU 10 3HAYCHUIO €€ apryMeHTa
[Nonnmats rpaduveckuii crnocod NpeACTaBICHUS M aHalu3a WH(GOpPMAINH,
4.6 U3BJICKaTh M MHTEPIPETUPOBATh HH(POpMAIMIO M3 TPApUKOB PEATbHBIX
MPOLECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYMCICHUS
Hcnonb3oBaTh HavalbHbIE MPEICTaBICHHUS O MHOKECTBE JAEHCTBUTEIbHBIX
1.1 yhceNnl JUIs CpaBHEHUS, OKpPYIJIEHMsT M BBIYUCIECHUN, HU300paxarhb
JEHUCTBUTEIIbHBIE YHCIIA TOYKAaMU HAa KOOPJINHATHOM IPSIMOU
[IpumensTs mnoHsATHE apU(PMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIHUTh
12 KBaJpaTHble KOPHH, UCHONB3Yysl IpU HEOOXOAUMOCTU  KaJbKYIATOD,
' BBITOJIHATE IPe0oOpa30BaHus BBIPAKEHUH, COAEPIKAINX KBAJApaTHbIE KOPHH,
HCMOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp3oBatk 3anucu OONBIINX M MalbIX YUCEN C MOMOIIBIO JECATUYHBIX
' npoOeit u creneHel yucia 10
2 Anrebpandeckue BhIpaXKEHUs
21 [IpuMeHsATH MOHATHE CTENEHM C LEeJIbIM I10Ka3aTelieM, BbINOIHATh
' npeoOpa30BaHus BBIPAKEHUH, COAEPIKAIINX CTEIIEHHU C LIEIbIM IIOKa3aTeneM
BbINONHATE TOXKAECTBEHHbIE MPe0Opa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUMN
2.2 Ha OCHOBE MpaBWJl JACUCTBUM HaJ MHOIOWIEHAMHU U anreOpandyecKuMu
JIpOOSIMHU
2.3 PackmnaapiBaTh KBaZpaTHbIN TPEXUIEH HA MHOKUTEIN
24 [TpumensTh peoOpa30BaHuUs BhIPAKEHUH /IS peIlIeHUs] Pa3JInYHbIX 33a1a4 U3
' MaTEMaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJIbHOU IPAKTUKU
3 VYpaBHEHMS ¥ HEPAaBEHCTBA
31 Pemarps nuHEiHbIE, KBaJpaTHbIE YpaBHEHUS M PALMOHAIBHBIE YPAaBHEHUS,
' CBOJSILMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
3.2 [IpoBoauTh mpoCTENIINE UCCIENOBAHNS YPAaBHEHUN U CUCTEM YpaBHEHHUN, B




TOM 4YHCJI€ C MPUMEHEHHEM TrpadUiecKux MpeacTaBlIeHUH (yCTaHABIMBATD,
MMEET JM yYpaBHCHUE WM CUCTEMa YPAaBHCHUMN pELICHUs, €CIIM UMEET, TO

CKOJIbKO, U TIpOYEe)

[lepexoauTh OT CIOBECHON (GOPMYTUPOBKH 33aqaull K e€ anreOpamdecKoit

MOJECJIA C IIOMOIIBIO COCTABJICHHs YPAaBHEHMS WM CUCTEMBbl YpaBHEHMH,

33 UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJY4EHHbIN
pe3yibTar
[IpuMeHsATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB [UIsI CpPaBHEHMS, OILIEHKH,
34 pelaTh JUHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh
' rpauyuecKyro WILTIOCTPALMIO MHOKECTBA PEIIEHUII HEpaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIIUA
[lonumath ¥ HCMONB30BaTh (PYHKIMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
4.1 CUMBOJINYECKHE O0003HA4YeHMsI), OMNpeAeNsiTh 3HaueHHe (QYHKIUH IO
3HAYEHUIO apTyMEeHTa, ONpeAEATh CBOMCcTBa PyHKIMHU 1O €€ rpaduKy
Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUA:
y=k/x
4.2 y
, Y =X2, ¥y = X3 y = [x|, omuChIBaTh CBOWCTBA YUCIOBOUN (PYHKITHH 110 €€ rpaduKy
9 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpPoBePSIEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 Uucna v BEIYMCIEHUS
1.1 CpaBHMBATh U yIOPSAAOYUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHCIIA
Boimonuate apudmernueckue ACWCTBHS C palliOHAIbHBIMU YHCIAMH,
1.2 coyeTasl YCTHbIE U THCbMEHHBbIE NPHUEMBI, BBITOIHATh BBIYMCICHHUS C
HUppaLMOHAJIBHBIMU YHCIIAMU
1.3 Haxomuth 3HadeHMs] cTelmeHEd C LEIbIMH I0Ka3aTels MU M KOpHEH,




BBIYHCJIATH 3HAUYCHUS YHUCJIIOBBIX Bblpa)KeHI/If/'I

1.4

OprrHSITB HCﬁCTBHTCJ’IBHbIC qucia, BBIIOJHATH HNPUKUIAKY PpE3yJibTaTa

BBIYUCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHUS U HEPABEHCTBA

2.1

Pemare nuneiinbie u KBaApaTHBIC YpPaBHCHUSA, YPAaBHCHHUS, CBOIAAIIUCCA K

HUM, IPOCTENUIINE IPOOHO-pAIMOHATIbHbBIEC YPABHEHUS

2.2

Pemrate cucrembl JByX JIMHEWHBIX YPaBHEHUM C ABYMs IIEPEMEHHBIMH U
CUCTEMBI JIBYX YypPaBHEHHMH, B KOTOPBIX OJIHO YpaBHEHUE HE SBIIAECTCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3ajaud  alreOpanyuecKM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUA YpaBHCHUA WKW CUCTEMBI [OBYX ypaBHeHI/If/'I C IBYMA

NEPEMECHHBIMHA

24

[IpoBoauTh IpOCTENIINE NCCIAEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMH, B
TOM 4YHCIIE C TNPUMEHEHHEM TIpaHUuecKux MpeacTaBiIeHU (Hampumep,
YCTaHABJIMBATh, UMEET JIM YPAaBHEHHE WJIM CHCTEMA YPABHEHUN pEIICHUS,

€CJI UMEET, TO CKOJIBKO)

2.5

Pemats nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPAaBEHCTBA, M300pa)karhb
pellleHHe HEpaBeHCTB Ha YHWCJIOBOM MpPSMOH, 3amUChIBATh pEIIEHUE C

IIOMOIIIBKO CHMBOJIOB

2.6

Pemate CHCTCMBbI JIMHEHHBIX HECPaBCHCTB, CHCTCMBI HEPABCHCTB,
BKIIIOYAKOIIKWE KBAaApPaTHOC HEPABCHCTBO, I/1306pa)KaTB PEICHUE CHUCTEMBI
HEPaAaBCHCTB Ha YHCIOBOM HpHMOfI, 3alliMChiBaTh PCHICHUE C IIOMOIIBIO

CHMBOIJIOB

2.7

HMcnonn3oBarh HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3aJ1a4

OyHKIMU

3.1

Pacro3HaBath (DYHKIIMHM H3y4E€HHBIX BHIOB. IIOKa3bIBaTh CXEMATHYECKH
pAacrojioKeHHe Ha KOOPAMHATHOM IUIOCKOCTH TrpapukoB (YHKIMHA BHA:
y=kx, y=kx+b, y=k/x, y=ax2+bx+C, B 3aBUCHMOCTH OT 3HAYCHHI

K03(pULIMEHTOB, OMUCHIBATh CBOICTBA (DYyHKIIUI

3.2

Iloka3piBaTh CXEMaTHYECKU PpacCIoJIOKCHUEC Ha KOOpHHHaTHOﬁ IIIIOCKOCTH

rpadukoB QyHKIMHA Buga Y = VX, Y = |X| ¥ OMCHIBaTh CBOMCTBA (QDYHKIIHIA

3.3

Ctpouth 1 M300paxaTb CXeMaTHUECKH I'paUKu KBaJpaTUUHBIX (YHKIHUH,




OTMCBIBATh CBOWCTBA KBAIPATUYHBIX (PYHKIUH 10 UX rpadukam

Pacnio3naBate KBaapaTHUHYIO QYHKIUIO IO GOpMyJie, TPUBOIUTH IPUMEPHI

>4 KBaJIPaTUYHBIX QYHKIUI U3 peaqbHON )KU3HU, PU3UKH, TEOMETPHH
4 ApudpmeTrueckas ¥ reOMeTprUYecKas Mporpeccuu
i1 Pacnio3naBate apuMeTHUECKyI0 M TEOMETPUYECKYI0 NPOTPECCHU TPH
. Pa3HBIX crioco0ax 3aaaHus
BEIMONHATE BBIYMCIEHUS C HCIOJB30BaHMEM (opMyn N-ro  4ieHa
4.2 apumMeTnyecKkoil M TeOMETPUYECKON Mporpeccuid, CyMMbI MEPBBIX N
YJIEHOB
43 N300paxkaTe uieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
. MIJIOCKOCTH
Pematp 3amaum, cBA3aHHbIE C YHCIOBBIMU IOCJEI0BATEIbHOCTSAMHU, B TOM
4.4 yHclie 3aJauyd U3 peaJbHOM JKM3HHM (C HCIOJIb30BAaHHEM KallbKYISITOpA,

U (POBBIX TEXHOJIOTHIN)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
JpoOu OObIKHOBEHHBIE U AECATUYHBIC, MEPEXOa OT OJIHOU (hopMbI 3amucu
1.1 npobeit k apyroil. IlonsThe panpoHanbHOrO 4YKCIA, 3alUCh, CPaBHEHHE,
YIOPSAOYMBAHUE PAITMOHATIBHBIX YHCE
12 Apudmernueckue AEUCTBUS ¢ pallMOHAIBHBIMHU YucliaMu. Perienue 3agad u3
' peanbHOM MPAaKTUKK HA YacTH, HAa JPOoOH
r CreneHp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleieHue, MnpeoOdpa3oBaHue
' BBIP2KEHUI Ha OCHOBE ONpEAETICHUS, 3aiCh OOJIBIITNX YHCET
14 [Ipo1eHTsI, 3anKch MPOLEHTOB B BUJIE ApOOH U ApoOU B BHIE MPOIEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MPOLICHTHI, PEIICHUE 3a/1a4 U3 PEalbHOM MPaKTUKU
15 [IpuMeHeHre NpPU3HAKOB  JIETUMOCTH, PAa3JOKEHHE Ha  MHOXKUTEIU
' HaTypaJbHbIX YUCEI
16 PeanpHple  3aBHCHMMOCTH, B TOM 4HClIe TpsMas W oOparHas

IpONMOPIHUOHAIIBHOCTHU




AnreOpanyecKkue BBIPaXKSHUS

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C NEPEMEHHOM. JlomycTuMble

21 3HAUEHUS IEPEMEHHBIX

25 [IpencraBnenre 3aBUCUMOCTH MEXIYy BeIHMUYMHAMH B BHIE (HOPMYIHL.
' Beruucnenus o hopmynam

23 [IpeoOpa3oBanne  OYKBEHHBIX  BBIP@XCHHH, TOXIECTBEHHO  paBHbBIE
' BBIPKEHUS

24 CBoiicTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM

25 Onnounensl 1 MHOTOWwIeHBL. CteneHb MHOrowieHa. ClOXXeHHe, BHIYUTAHHE,
' YMHO>K€HHE MHOTOYJICHOB

26 @opMyITBl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CYMMBI M KBaJpaT pa3HOCTH.
' dopmysia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH

3 YpaBHEeHUS

31 VYpaBHEHHe, KOpPEHb YypaBHEHHs, IpaBHia MpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCHUJIBHOCTh YPaBHEHH

3.9 JluHeitHOe ypaBHEHME C OJHOM NEPEMEHHOW, YMCIO KOPHEW JMHEHHOIO
' YpaBHEHMS, PEIICHNUE JIMHEHHBIX YPaBHEHUH

33 CocTaBieHHe ypaBHEHUM O YCIOBUIO 3a7a4yd. PelieHre TeKCTOBBIX 3a/1ay C
' MOMOIIbIO YPABHEHHI

3.4 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMU U €ro Tpaduk

CucreMa nByX JIMHEHMHBIX YypaBHEHUU C ABYMS MEpEeMEHHbIMH. Perienue
3.5 CUCTEM ypaBHEHHiIl CrocOOOM MOACTaHOBKH. [Ipumepsl pelieHus TeKCTOBBIX
3a/1a4 ¢ MOMOIIBIO0 CUCTEM YpPaBHEHUI

4 Koopaunats! u rpapuku. OyHxiuu

4.1 KoopaunaTa Touku Ha npsMoit

42 YucnoBble TPOMEXYTKU. PaccTossHre Mexay IBYMs TOUYKaMH KOOPAWHATHOU
. NpAMOM

43 [IpsmoyronpHas cuctema koopauHaT, ocu OX u Oy. Abciucca u opauHaTa
' TOYKH Ha KOOPJMHATHOMN TIOCKOCTH

a4 [Ipumepsr rpadukoB, 3amaHHBIX (Qopmynamu. UTeHue rpauKOB peanbHBIX
. 3aBUCUMOCTEN

4.5 [onsitue pynkuuu. I'paduk ¢pynkun. CoiicTBa GyHKINN

4.6 Jluneitnas Qynkuus, e€ rpaduk. ['padux pynkuun y = [X|




I'padmyeckoe penieHHe NIWHEWHBIX YpaBHEHWH W CHCTEM JIUHEHHBIX

4.7 .
ypaBHEHUM
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS
T KBanpatuslii kopeb u3 uucna. lloHstue 00 uUppanUOHAIBLHOM YHCIIE.
' JlecsiTuuHbIe TPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CaoiicTBa apupMeTUUECKNX KBAJPATHBIX KOPHEH W WX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YMCIIOBBIX BBIPAXXEHUM U BBIUMUCICHUSM. JeHCTBUTENbHBIE
qucna
1.3 CreneHsb C 1ebIM NMokasaTeseM 1 €€ cBoiicTBa. CTaHaapTHas 3alKch Yucia
2 AnreOpandecKkuie BRIPaXKSHHS
2.1 KBanpatublil Tp€xuseH, pa3oKeHUe KBaJpaTHOTO TPEXUWIEHA Ha MHOKUTENN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alre0pandecKkoi 1poou
2.3 CrnoxeHue, BRIYUTaHNUE, YMHOKCHHE, JICJICHHE allTeOpandecKux Apooeit
2.4 PanmionanbHbpIe BRIpKEHUS U UX TIPe0Opa3oBaHne
3 VYpaBHEHHs 1 HEPABCHCTBA
31 KBampatnoe ypaBHeHue, ¢GopMmylna KOpHEHl KBaJIpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaAPATHBIM
3.3 [IpocTeitmme 1poOHO-paIMOHATIEHBIC YPAaBHEHUS
I'padmyeckas uHTEepIpeTanus ypaBHEHHUH ¢ IBYMSI IEPEMEHHBIMH M CHCTEM
3.4 JUHEHHBIX yYpaBHEHHH ¢ JByMs HepeMeHHbIMH. [IpuMepsl perienus cucrem
HEJTMHEWHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3a1au aNreOpanvdeckuM crnocodbom
3.6 YucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HO TEpEMEHHON
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JInHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHON
4 OyHKIIMH




41 [onsitne ¢ynkuuu. OOnacTe ONpEAENCHHUs W MHOXKECTBO 3HAYECHUH
' ¢ynkuuu. CriocoOsl 3aganns QyHKIUH
4.2 I'padux Gpynkun. Urenue cBoiicTB hyHKIMU 1O e€ rpaduky
4.3 [Tpumeps! rpadukoB HyHKIUH, OTPAKAIOMUX PEATBHBIE TPOIECCHI
W OYHKIMK, OMHCHIBAIONIME TMPSMYI0O M OOpaTHYI0 MPOMOPIHUOHATBHBIC
' 3aBHCHUMOCTH, UX I'paduKu
4.5 OyHKIMU Yy =X?, Y = X3
4.6 Oyakmun Yy = X, Y = |x|
4.7 I'padmueckoe pemieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
11 ParionanbHble yncna, WppalMoHabHBIE YWCIA, KOHEYHblE M OECKOHEYHbIE
' JIECATUIHBIC PpoOH
MHo0k€ecTBO AEWCTBUTEIBHBIX YNCEI, IEHCTBUTENIbHbIE YHCIa KaKk OECKOHEUHbIE
12 JecsITUUHbIe Apoou. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]Y MHOKECTBOM
' JIEWCTBUTENBHBIX YMCEIT U KOOPJAUHATHOU NpsiMoid. CpaBHEHUE IEWCTBUTEIbHBIX
qucel
1.3 ApubdmMeTnueckue TeUCTBUS C JCHCTBUTEILHBIMU YHCIIAMH
N3mepenusi, npubmmkenus, oleHKu. Pa3mMepsl 00BEKTOB OKPYKAIOIIET0 MHUPA,
L4 JUINTEIBHOCTh MPOIIECCOB B OKpyxkawmeM wmupe. [IpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. [Ipukuaka u oleHka
PE3yNbTaTOB BHIUMCICHHUN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 VYpaBHEHHUS C OJJTHOI IEpEMEHHON
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEeHNM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Pernienue ypaBHEeHUM, CBOIAIINXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHHs ypaBHEHMM TpETbe U
. YeTBEPTOU CTENEHEN Pa3JI0KEHUEM HA MHOKHUTEIN
2.5 Pemienue 1poOGHO-palIMOHAIBHBIX YPAaBHEHHH
2.6 Cucremsbl ypaBHEHUI




2.7

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU H €ro Tpaduk

2.8 Pewrenue cucrem IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

29 Pemenue cucreM IByX ypaBHEHHM, OJHO U3 KOTOPBIX JIMHEWHOE, a JIPyroe —
' BTOPOMU CTEIICHH

2.10 I'paduueckas mHTEpIIpETAIIUS CUCTEMBI YpaBHEHUH C IBYMS TIEPEMEHHBIMH

211 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CrocoooM

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OJJHOW MTEPEMEHHOMN

2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM

2.15 KBanpaTHbsle HepaBeHCTBa

216 I'padmueckas uHTEepmperanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
' nepeMeHHBIMHU
3 OyHKIIUN

31 KBanpatnunas ¢ynkuus, e€ rpadpuxk u cBoictBa. [lapaboisia, KoOpAHWHATHI
' BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN NapadOoJIbl

3.2 I'paduku pyrxiwmit y=kx, y=kx+b u ux cBoiictBa

3.3 I'paduxu Gyukmit y=K/X, y = X® 1 ux cBoicrea

3.4 I'paduku Gyskumii , u ux cBOMCTBA
4 YucnoBble Mocae10BaTENbHOCTH

i1 Omnpenenenre U crocoObl 3aJaHUs YUCIOBBIX IOCIIEA0BATEIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIbHOCTH PEKYPPEHTHOM hopMyroit u popmyioil N-ro uieHa

4 Apugpmernueckas mnporpeccus. Popmynasl N-ro  uwieHa apUpMeTHYECKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX N YJIEHOB

43 I'eomerpuueckas mnporpeccusi. Popmynbl N-ro  4ieHa TI'€OMETPUYECKOM
' IIPOrPECCUH, CYMMBbI IIEPBBIX N YJIEHOB

v N300paxxeHue wieHOB apU(PMETHUECKOM U TIeOMETpPUYECKOM Iporpeccuii
' TOUKaMH Ha KOOPAMHATHOH MI0CKOCTH. JIMHEHHBINH 1 SKCIOHEHIMAIbHBINA POCT

4.5 CnoxHbl€ MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D IO MATEMATUKE TPEBOBAHHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHON OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOT'O 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBarh NOHATHSIMHU: MHOKECTBO, ITOJAMHOXKECTBO, OIEPALUN
HaJ, MHO)XECTBaMHU; YMEHHE OIEpUpOBaTh MOHATUSAMHU: Tpad, CBI3HBIN
rpad, nepeBo, NMKJI, NPUMEHATh HUX MpPU pEUICHUH 3a/]ay; yMEHHUE
WCI0JIb30BaTh TIpauuecKkoe TMpeACTaBICHUE MHOXECTB [UIsl ONHMCAaHUS
peaIbHBIX MPOIECCOB U SBJIEHUHN, IPU PELICHUH 3a7a4 U3 JIPYTuX y4eOHBIX

MpEAMETOB

YMeHne omnepupoBaTh TOHATHAMH: OTPEIACICHHE, aKCHuoMa, TeopeMma,
JI0OKa3aTelIbCTBO,  yYMEHHWE  pAclo3HaBaTh  WCTUHHBIE U JIO)KHBIC
BBICKA3bIBaHUS, MPUBOAUTH TPUMEPHl M  KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUU

YMeHue omnepupoBaTh MOHSATUSIMHM: HATypallbHOE YHCIO, IPOCTOE U
COCTAaBHOE YHCIIO, IETMMOCTh HaTypaJlbHBIX UUCEN, MPU3HAKH JAETUMOCTH,
[eJI0e YHUCII0, MOJIyJIb YHUCIIa, OOBIKHOBEHHAs JIpO0Ob U JeCATUYHAs APOOb,
CTaHJAPTHBIA BUJ YHUCIA, PAlMOHAIBHOE YHUCIO, UPPAlMOHATIBHOE YUCIIO,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb; YMEHHUE BBIMOJHATH JIEHCTBUS C
YHCllaMi, CPAaBHUBATh M YIOPSIOYMBATh YMCIIA, MPEJICTABISATh YHCIA Ha
KOOPJMHATHON NPSAMOM, OKPYIJISITh YWCIIA; YMEHHUE JeiaTh MPUKHUIKY U

OLCHKY pE3yJibTaTa BBIYHCIICHUI

YMeHue onepupoBaTh IMOHATUAMHU: CTENEHb C LEJNbIM II0Ka3aTeleM,
apu(pMeTHYeCKUl KBaJpaTHbIH KOpEHb, MHOIOWIEH, anredpanyeckas
IpoOb, TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOH cTemneHu OoJblue
€IMHUIIBI; YMEHHME BBINOJHATH pacy€rsl 1o (opmynaM, npeoOpa3oBaHUs
LEJNBIX, JPOOHO-pAllMOHATBHBIX BBIPAKEHUH M BBIPAXEHUH C KOPHSMH,
pa3noXKeHUEe MHOTOWIEHA HA MHOXHTEIHN, B TOM YUCIIE C UCIOJIb30BAaHUEM

(I)OpMYJ'I Pa3HOCTH KBAAPATOB U KBaJApaTa CYMMBbI U Pa3HOCTU

YmMmenue ONCpUPOBATh MOHATHUAMU: UYHUCIOBOC PABCHCTBO, YPAaBHCHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C HepeMCHHOﬁ;

YMCHHEC  pCLIaTh JIMHENHBIE U KBaApaTHBIC  YpaBHCHHA, 1OPO OHO-




palMOHAIbHBIE YPABHEHUS C OJTHOM NIEPEMEHHOM, CUCTEMBI JIBYX JINHEUHBIX
YpaBHEHUH, JTMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
palOHAIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHUCJE IIPH
peuieHun 3axad U3 IpYrux HNpeAMETOB M IPAKTUYECKUX 3a]a4; YMEHHE
UCIIO0JIb30BAaTh KOOPAMHATHYIO HMPSAMYI0O M KOOPAMHATHYIO IIOCKOCTH JUIS

M300pakKeHUsl pelIeHn ypaBHEHUMN, HEPABEHCTB U CUCTEM

YMeHune omnepupoBaTh HOHATHAMH: (QYHKIHS, Tpapuk (QYHKIHH, HYIH
(YHKIMM, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHUS,
yObIBaHUs, HauOosblllee M HaUMEHblllee 3HAYeHHUS (YHKIUH; yMEHUue
OTepUpOBaTh TMOHATUSAMU: MpsAMas HPONOPLUHOHATIBHOCTh, JIMHEHHAas
bynkuus, KBampaTudHas (QyHKOMsS, oOpaTHas MPONOPIHUOHATBHOCTD,
napabouia, runepbosa; yMeHue CTpouTh rpaduku QyHKUIUN, UCHIOIB30BATh
rpaduKkd I ONpEACSICHUs] CBOWCTB MPOIECCOB W 3aBUCHMOCTEH, ISt
pelieHus 3agad M3 APYruX Y4eOHbIX MPEAMETOB M peajbHOW >KU3HH;

yMEHHUE BBIpaXaTh GOpMYyJIaMH 3aBUCUMOCTH MEKy BETMUYUHAMU

YMeHnue onepupoBaTh MOHATHAMU: MOCIEI0BATEILHOCTD, apudMeTnyeckas
U TeoMeTpUYecKass MPOrpecCMd; YMEHUE HCIOJIb30BaTh CBOMCTBA
rocyeoBaTeIbHOCTEH, GOpPMYJIbl CyMMbl UM OOIIETO 4iI€Ha MPH PEIIeHUN
3aa4, B TOM YHUCIE 3a7ad U3 JOPYrUX Y4eOHBIX NMPEAMETOB M pPeajbHOM

KHN3HHU

YMeHue pemiath 3a/1a4 pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHL, TOJIU U
4yacTu, JBIKEHHUE, padoTy, LIEHYy TOBAPOB U CTOMMOCThH MOKYIOK U YCIYT,
HAJIOTH, 3aJaud U3 o00JacTh YHpaBlIeHUS JHYHBIMH U CEMEHHBIMU
(mHaHCaMM); YMEHHE COCTaBIISATh BBIPAXKEHUS, YpaBHEHHs, HEPABEHCTBA U
CUCTeMBbl IO YCJIOBHIO 3aJayd, HCCIENOBaTh IOJIYYEHHOE peIICHUE U

OLCHUBATH HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE30K, IpsAMasi, JIyd,
JOMaHas, YroJl, MHOTOYTOJIbHUK, TpPEYroJbHUK, pPABHOOEIAPEHHbIH U
PABHOCTOPOHHHI TPEYroJIbHUKH, MPSMOYTOJIbHBIA TPEYroJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJIbHUK,
napaujienorpaMM, — poMO,  NpsMOYrOJbHMK,  KBajpaT,  Tpamerus;
OKPY)KHOCTb, KpYTI, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢urypamu; yMeHue periarh 3a/a4d, B TOM YUCIIE U3 TIOBCEHEBHON KU3HHU,
Ha HaxO0XICHHE IeOMETPUYECKHX BEIMYHMH C NPUMEHEHUEM H3YyYEHHBIX

CBOMCTB ¢uryp u pakroB
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YMeHue omnepupoBaTh IOHATUSMH: PaBEHCTBO (UTYp, paBEHCTBO
TPEYrOJIbHUKOB; IapaJUICIbHOCTh U NEPIEHIUKYISIPHOCTD IPSAMBIX, YIroOJl
MEXy TPSIMBIMH, TIEPIIEHANKYISAP, HAKIOHHAs, TPOSKIHs, mogooue Gpuryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPHUS OTHOCHTEIBHO TOYKH U MPSIMOIA;
YMEHHUE pAaclo3HaBaTh paBEHCTBO, CHMMETPUIO W moxobue ¢uryp,

NapaJJIEIbHOCTD U MEPIIEHINKYISIPHOCTD NMPAMBIX B OKPYKaIOLIEM MHUpE

11

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, Yroi (BEeIUYMHA
yria, CHHYC U KOCUHYC YIJla TPEYyroJibHUKa), IJIOLIa/1b; YMEHUE OLIEHUBATh
pa3Mepsl MpeAMETOB UM OOBEKTOB B OKpPYXAIOLIEM MHpE; YMEHHE
MPUMEHATh (POPMYJIbI NEpPUMETpa U IUIOUIAJAX MHOTOYTOJIbHUKOB, JTHMHBI
OKpPY)KHOCTM W IUlomlaad  Kpyra, oObemMa  IpSIMOYTOJIbHOTO
napajuleNienumnena; yYMEHHE MPUMEHSITh NpU3HAKA  PaBEHCTBA
TPEYrOJbHUKOB, TEOpEMYy O CyMME YIJIOB TpEYroJibHUKA, TEOopeMy
[Mudaropa, TpUuroHoMeTpUYECKHUE COOTHOIIEHUS AJIi BBIYUCIIEHUS JUIMH,

pacCTOSIHUM, TIIOIIAAeH
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YMenne  u300pakarb  IUIOCkHMe  (GUTypel W HUX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (GUTYpHl OT PYKH, C TOMOMIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY WJIM CHMBOJBHOMY

OITMCaHHIO
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YMeHue omnepupoBaTh MOHATHSAMH: MPSAMOYTOJbHas cUCTEMa KOOPAWHAT;
KOOpPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpa Ha
YHCIIO, CKalIpHOE IMPOM3BEIEHHUE BEKTOPOB; YMEHHE HCIO0JIb30BATh
BEKTOPBl U KOOPJMHATHI ISl MPEACTABICHUS JAHHBIX U pPEIICHUs 33/ay, B

TOM YHUCJI€ U3 IPYTUX Y4EOHBIX MPEIMETOB U peabHOM KU3HU
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YMeHue onepupoBaTh MOHSATUSMU: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaONMUIBI, cpelHee  apuMeTHUecKoe, MeauaHa, HauOojbllee U
HauMEHbIIIee 3HAUEHUs, pa3Max YHCIOBOro Habopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATH U MPE0Opa30BbIBaTH MHGOPMAIIUIO, TPECTABICHHYIO B
TabNMUIaX U Ha JUarpaMmax, OTPaKaroIlyld CBOMCTBA M XapaKTEPUCTUKHU
pealbHBIX MPOLIECCOB M SBJICHUH; YMEHHE pPAaclo3HaBAaThb H3MEHYMBBIC

BCJIIMYMHBI B OKPYXKArOIEM MHUPE
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YMeHue omnepupoBaTh IMOHATUAMHU: CIOy4allHBIH ONBIT  (CIydailHBIN
OKCIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (PJIEMEHTApHBIA  HCXOJ)
CIIy4aifHOTO OIIBITa, CIy4ailHOEe COOBITHE, BEPOSATHOCTH COOBITHS; yMEHHE

HaxoauThb BEPOATHOCTHU CJIy‘Iaf/'IHBIX COOBITHI B OIIBITax C




PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMUA CO6BITI/ISIMI/I; YMCHHC pClIATh 3ada4un
MCTOJAOM OpPraHU30BAHHOI'O Hepe60pa U C HUCIOJIB30BAHUCM IIpaBuUJIa
YMHOKCHHUA; YMCHHC OLCHHMBATL BCPOATHOCTU PCAIbHBIX COOBITHH H
ﬂBHeHI/Iﬁ, IMOHUMAThb POJib MPAKTHYCCKHU AOCTOBCPHLIX W MAJIOBCPOATHBIX
coOBITHII B OKpyXaromeM MHPEC U B KHU3HH, 3HAKOMCTBO C IIOHATHUCM
HC3aBUCHUMbIX CO6BITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCEI M €ro

POJIBIO B MACCOBLBIX SABJICHUAX
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YMenue BbIOMpaTh NOAXOASIINNA W3YUYEHHBIN METOJ IJs pelleHus 3a1ayu,
MIPUBOJUTH NPHUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE H
JKU3HHU, DPACIIO3HABATh IPOSBICHHE 3aKOHOB MATEMaTUKH B MCKYCCTBE,
ONIMCBHIBATh OT/ENbHBIC BBIJAIOLINECS PE3YJIbTaThbl, MOJIY4YEHHBIE B XOJIE
pa3BUTUSA MaTE€MaTUKHU KaK HayKH, MPHUBOJIUTH MPHUMEPHl MAaTEMaTHYECKUX

OTKPBITHM U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPHU

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IPOBEPSAEMbIX HA
OI' 10O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BEIYUCICHUS

1.1 Harypanbuble u nesnsie uncna. [Ipu3Haku 1eMMOCTH ETBIX YHuCes

1o OOBIKHOBEHHBIEC M AECATHYHBIC APOOH, MPOLEHTHI, OCCKOHEUHBIE MEPHUOINYECKHE
- Ipoou

1.3 PanmonanbHbIe uncna. ApupMeTHUecKHe ONepaiy ¢ paluoOHAIEHBIME YHACIAMH

14 JleficTBuTeNnpHBIE uMCTa. ApuU(METHYECKHE Onepanud ¢ JACHCTBUTEIBHBIMH
- YHUCIIaMU

15 [TpubnuxEHHbIE BBIUUCICHUS, NpaBUJIa OKPYIJIEHUS, MpPUKHUIKA M OLIEHKa
. pe3yibTaTa BRIYMCICHUN
2 AnreOpandecKkue BbIPaXKEHHS

2.1 BbykBeHHBIE BbIpaykeHUs! (BBIPAKEHUS C IEPEMEHHBIMH )

95 Crenenp c¢ wnenbiM mokazaresnieM. CTemeHbp € PaLUMOHAIBHBIM IIOKa3aTelieM.

CBoOJiCTBa CTENIEHU




2.3

MHuorousieHsl

24 Anrebpandeckas 1poOb

95 ApupmeTruecknii KOpeHb HaTYpaJIbHOU cTereHu. JlefcTBus ¢ apuMeTHIeCKUMU
. KOPHSIMHU HATypaJIbHOW CTETICHU
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Henbie u npoOHO-parioHaNbHBIE ypaBHEHHs. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHUH

39 Lemnbie u apoOHO-panuoOHaNbHBIE HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemenue TeKCTOBBIX 3a71a4
4 UYmcoBble MOCIeI0BaTeIbHOCTH

4.1 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN

4.2 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
5 DyHKIIUN

OyHKwsA, cmocooOsl 3ananust GyHkuu. ['paduk Gyakuun. O6macTe onpeaeneHus u

- MHOeCTBO 3HaueHni GyHkuu. Hymu ¢pyakimu. [IpoMexyTku 3HaKOMOCTOSTHCTBA.

o [IpoMexxyTk MOHOTOHHOCTH (QYHKIUU. MakCUMymMbl U MHUHUMYMBI (YHKIUU.
Haubonpiiee n HaumeHblliee 3Ha4eHHE (PYHKIIUU Ha IPOMEKYTKE

6 Koopaunatsl Ha npsAMOil U MIIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlexkapTOBbI KOOPAUHATHI HA TIOCKOCTH
7 I'eomeTpust

7.1 I'eomerpuueckue GUrypsl 1 ux CBOMCTBa

7.2 TpeyronpHuk

7.3 MHOTOYTrOJIbHUKU

7.4 OKpyXHOCTb U KpyT

7.5 W3mepeHne reoMeTpuyecKiX BeIMYUH

7.6 BekTopel Ha IIIOCKOCTH
8 BeposTHOCTS U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA




8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa

8.5 I'padsr




