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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIs€TCSs OAHMM M3 ONOPHBIX KypCOB OCHOBHOIO OOIIEro oOpa3oBaHHUs: OHA
o0ecrieyrBaeT U3y4eHUE JPYTUX AUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOCHHME HEOOXOIMMO IS TPOMOJKCHHS OOpa3oBaHUS W AJI IOBCEIHEBHOMN
KHU3HU. PazBsutne y O6yanOHIHXCH HAYy4YHBIX HpCI[CTaBJIeHI/Iﬁ O IPOUCXOXKICHUU U
CYIIHOCTHU alreOpandyeckux adCTpakIHii, ClIOCO0e OTPaKEHUSI MaTEMAaTHIECKOM HAyKOU SIBJICHUI
U TIPOIIECCOB B TPUPO/EC W OOIIECTBE, POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAyYHOTO MHPOBO33PEHUS U KadeCTB
MBILUICHHUSI, HEOOXOAMMBIX Ui aJanTaldd B cOBpeMeHHOM IudpoBoM obmiectBe. M3yuenue
anreOpbl oOecreunBaeT pa3BUTHE YMEHUsS HAaOJI0aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTU MBIIUIEHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEHCTBUS, BBIBOIBI, (OPMYITHpPOBaTh yTBepkaeHus. OcBoeHHE Kypca anreOpbl 00ecreuyuBacT
Pa3sBUTHUC JIOTUYCCKOIO  MBIIIJICHUSA 06yan0H1chs1: OHU HCHOJIB3YIOT JCAYKTUBHBLIC U
WHIYKTHBHBIE PACCYXIEHUs, 0000IMIEHNE W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe TmpeanonaraeT 3HAUYATETBHBIH OOBEM CaMOCTOSTENHHOM NEATEIBHOCTH
oOyyaroniuxcsi, TMO3TOMY CaMOCTOSITEIbHOE  pEIIeHHe 3a/ad OOydalolUMUCS SBISETCS
peanuzaiuei qesTeIbHOCTHOTO MPUHIINUIIA 00YUYEeHHUS.

B cTpykrype nporpammsl yueOHOro Kypca «Anredpay yriyOn€HHOro U3y4eHHs] OCHOBHOE

MECTO 3aHMMAIOT  COJEpKATEIIbHO-METONMYECKHe JIMHUM: «Yucma W BBIYHMCICHUSY,
«Anrebpanueckue BBIDAKCHHUS», «YpAaBHEHMS U HEPaBEHCTBAy,
«Dynkuuny». Kaxgas wu3 3TUX comep)KaTeNbHO-METOIWYECKUX JIMHUN pa3BUBaeTCs Ha
OPOTSDKEHUU TPEX JIeT M3Y4YEeHHsI Kypca, B3aUMOJCHCTBYS C IPYrMMH €ro JUHUSAMH. B xome
U3yUYeHHs Kypca 00y4aromuMcs MPUXOIUTCS JOTMYECKU pacCy’kKaaTh, UCIONb30BaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpa» BKIIIOYEHBI
HCKOTOPBIC OCHOBLI JIOTUKH, MPCACTABICHHBIC BO BCCX OCHOBHBIX PA3[ACIaxX MAaTCMaTU4YCCKOI'O
o0pa3oBaHMsI M CIHOCOOCTBYIOUIME OBJAJACHHUIO OOYyYarolIMMUCA OCHOB YHHBEPCAJIbLHOTO
MaTeMaTH4ecKoro si3bika. CofepkaTenbHOM W CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca
«AnreOpay ABISETCS €T0 UHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «UWciaa W BBIYHCICHUS) CIY)KUT OCHOBOH ISl JallbHEHIIETO
U3yUYCHHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BHTHIO y OOYYAIONIMXCS JIOTHYECKOTO MBIILICHHS,
(OPMHPOBAaHUIO YMEHHS TOJb30BAThCS AJITOPUTMAMH, a TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HaBBIKOB, HGOGXOI[I/IMLIX JJISL HOBCCHHGBHOﬁ )ku3HU. Pa3BUTHE IIOHATHUS O 4YHCIE Ha YPOBHC
OCHOBHOTO 00IIIero 00pa3oBaHHs CBS3aHO



C palMOHAIBHBIMH W  HMPPALMOHAJIBHBIMH  YUCIaMH, (OpPMUpOBAaHMEM MpPEACTABICHUH O
JIEUCTBUTEIILHOM  4YHCJIe. 3aBEepUIEHHWE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CPEIHEMY
001eMy 00pa3oBaHHUIO.

ConepkaHue JBYX alreOpanuecKux JTHHHA — «AJreOpandecKue BBIPAKCHUS» U

«YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHMIO y OOYHYAIOUIMXCS MaTeMaTHYEeCKOIo
anmapara, HeoOXOJUMOTo JJIsl PeUIeHUs 3a/lad MaTeMaTHKH, CMEXHBIX MPEIMETOB M OKpYXKarolein
peansHOCTH. Ha ypoBHE OCHOBHOTO 001IeT0 00pa3oBaHus y4eOHBIN MaTepuall TPYIIHPYETCsl BOKPYT
palMOHANBHBIX BBIpAKEHHWHA. AJredpa AEMOHCTPHpPYET 3HAau€HHE MAaTeMaTHKU KaK S3bIKa s
MOCTPOCHUST MaTeMaTHYECKUX MOETIeH, ONMMCaHHs POIIECCOB M SBJICHUI peabHOro Mupa. B 3amaun
oOyueHusi aireOpe BXOIIT TaKke JalbHEWIee pa3BUTHE aAJITOPUTMHUYECKOTO  MBIILUICHUS,
HEOoOXOJMMOTrO, B YAaCTHOCTH, IJS OCBOEHHUSA Kypca HH(POPMATUKH, W OBJIAJCHHE HaBBIKAMU
JNENyKTUBHBIX paccyxkaeHuil. [IpeoOpasoBaHne CUMBOIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpakeHUs!, CIOCOOHOCTEH K MaTeMaTu4eCKOMY TBOPYECTBY.

Conepxanne (QyHKIIMOHATLHO-TpaUUSCKOW JTUHUHM HAIEJICHO Ha TMOMydYeHUE OOYYarOIIMMHUCS
3HAHUM O (YHKIUAX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJACNU Uil OMUCAHUSA W MCCIICTOBAHUS
Pa3HOOOpa3HBIX MPOIIECCOB U SBJICHUN B IpHponae U obmiecTBe. M3yuenne Marepuana crocoOCTBYeET
pa3BUTHIO y OOYyYaloOUIMXCS yYMEHHUS HCIIONb30BaTh pa3lIMYHbIC BbIPA3UTEIbHBIE CPENCTBA S3bIKA
MaTeMaTUKU — CJIOBECHOTO, CUMBOJIUYECKOTro, TIpaduyeckoro, BHOCHUT BKJIaA B (opMHUpOBaHUE
MPEICTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU ITUBUIIM3AIMH U KYJIbTYPBHI.

VYrnyOnéHHbil Kypc anredpbl XapakTepu3yeTcs U3yYeHHEM JIOTIONHUTENLHOTO TEOPEeTHUECKOro
anmapara ¥ CBS3aHHBIX C HUM METOJIOB PEIICHHS 33/1ad. Anredpa sSBIIETCS S3bIKOM ISl OMHCaHUS
O00BEKTOB ¥ 3aKOHOMEPHOCTEW, CIY)KUT OCHOBOW MaTeMaTHYeCKOro MmozenupoBanus. Ilpu stom
caMH OOBEKTHl MaTeMaTHYECKMX YMO3AKIIOUCHWH W TPHUHATHIE B anredpe TpaBWiIa WX
KOHCTPYHUPOBAHHUS CHOCOOCTBYIOT (POPMHUPOBAHMIO YMEHHMII OOOCHOBBIBATh M JIOKA3bIBaTh CYXICHUS,
pPa3BHUBAIOT MATeMaTHYECKYI0 WHTYUIHUIO, KPaTKO W HAMIATHO PACKPHIBAIOT MEXAaHM3M JIOTHYECKHUX
MOCTPOEHUI W ydaT WX NpUMEHeHuo. Tem caMbiM anrebpa 3aHMMaeT OJHO U3 BEAYIIMX MECT B
(bopMHPOBaHUH HAYYHO-TEOPETUYECKOTO MBIIUIEHUS 00yUYarOIUXCSl.

CornacHo yueOHOMy maHy B 7-9 kiaccax mu3ydaeTcsi y4eOHBIM Kypc «AnreGpa», KOTOpbIi
BKJIIOYAeT  CIEAYIOUIME  OCHOBHBIE  paszlensl  coiepkaHus:  «Yucia u  BBIUKCICHUSY,
«Anre0panyeckue BbIPOKEHUS», «YpaBHEHHS W HEPaBEHCTBay,

«DyHKIUNY.

Ha u3yuyenue yuebHoro kypca «Anredpa» orBoautcs 408 wacoB: B 7 kiacce — 136 yacos (4
yaca B Hezenm), B 8 kiacce — 136 ygacoB (4 ywaca B Heneno), B 9 kiacce — 136 gacoB (4 yaca B
HEJIEIIO).



COAEPKXAHUE OBYYEHMUA

7 KIIACC

YucJia 1 BBIYUCTICHUA

Pannonanbupie uncna. CpaBHeHHE, YNOPSJIOYMBAHUE U apUPMETHUECKHEe JACHCTBUS C
panroHaNbHBIMM YKcaaMu. YucnoBas npsimasi, MOLYJIb YHCIIA.

Crenenb C HaTypaJbHBIM T[OKa3aTelieM M €€ CBOMCTBA. 3amuch 4YHCIa B JACCATUYHOU
MTO3ULIMOHHON CUCTEME CUUCIICHUSI.

Pemennie TekcTOBBIX 3amad apudmernyeckuMm crnocoOoM. PemieHue 3amay U3 peasnbHOM
MIPAKTUKU Ha YacTH, HA ApoOU, HA MPOLIEHTHI, IPUMEHEHHE OTHOIICHUNH W MPONOPUUI MpU pELIeHUN
3aJa4, peuieHre 3a/1ad Ha JBIKEHUE, paboTy, MOKYIIKH, HAJIOTH.

JenmumocTs 1ienbix uncen. CBOWCTBA ACITUMOCTH.

[IpocTthie u cocTaBHbIe uncia. YETHbIC W HEYETHBIE uncia. [Ipu3Haku nenumoctu Ha 2, 4, 8, 5,
3,6,9, 10, 11. [IpuzHaku OeIMMOCTH CyMMbl U HPOU3BEACHUS LEIbIX YUCET IPU PELICHUU 3a7ad C
MPAKTUYECKUM COAECPIKAHUEM.

HauGonpimmii oOmuii nenutens W HaWMMEHbIIee oOIlee KpaTHOE [BYX YHCEN.

B3anmuo npocteie uncia. Anroputm EBkinja.
Jlenenue ¢ octatkoM. ApudmMeTndeckre ornepariy HaJl OCTaTKaMH.

AJsredpanyecKue BbIPaKeHUS

BelpaxkeHne ¢ nepeMeHHbIMH. 3HAY€HUE BBIPAXKEHUS C IEPEMEHHBIMU.
ITpencraBiaeHne 3aBUCMMOCTH MEX/1y BETMUMHAMHU B BUE (HOPMYJIBL.

ToxnectBo. ToxkaecTBEHHbIE MPEOOpa3OBaHUsl aNreOpanyecKux BBIPAKEHUI.
JloKa3aresnbCTBO TOXKAECTB.

Opnounensl. OnHOUWIEH cTaHAAPTHOTO BUJA. CTENEHb OJHOWICHA.

MHuorowiensl. MHOrowneH crangaptHoro Bujaa. CreneHb MHorouseHa. ClokeHue, BBIYUTaHUE,
YMHOXXEHHME M JeJeHne MHoroujaeHoB. [IpeoOpa3oBaHue 1esnoro BbIpakeHHs B MHorowieH. KopHu
MHOT'OUJICHA.

@opMyIIbl COKpAIIEHHOTO YMHOXKEHHMS: KBaJApaT CyMMbl M KBaJpaT pa3HOCTH JIByX BBIPAKCHUH,
KyO CyMMBI ¥ Ky0 pa3HOCTH JBYX BBIPDOKCHHM, Pa3HOCTh KBAJPATOB JIBYX BBIPKEHHH, POU3BEICHNE
Pa3HOCTH U CYMMBI JIByX BBIP@XXEHH, CyMMa U pa3HOCTb KyOOB /IBYX BBIPAyKEHHII.

PaznokeHne MHOrOwIeHa Ha MHOXHUTETH. BblHeceHHe 00mero MHOXHTENS 32 CKOOKH.
Meroa rpynnupoBKH.

YpaBHeHUS U HEPAaBEHCTBA

VYpaBHeHue ¢ ongHoM mnepeMeHHOW. KopeHp ypaBHeHus. CBOHCTBa ypaBHEHHUH C OIHOU
IepeMeHHON. PaBHOCUIIBHOCTH YpaBHEHHMH. YPAaBHEHUE KaK MaTeMaTU4ecKas MOJIEIb pEeallbHON
CUTYaLlUH.

JIuneliHOe ypaBHEHHE C OIHOM IepeMeHHOM. UMCiIo KOpHEN JMHEHHOro ypaBHeHuUs. Pemienue
TEKCTOBBIX 3aJad C MOMOILIbIK JIMHEHWHBIX YypaBHEHUW. JIMHEWHOE ypaBHEHHWE, COIEpXkallee 3HaK
MOJTYJIS.



VYpaBHeHHe ¢ JBYMs NepeMeHHbIMH. ['paduk JMHEHHOro ypaBHEHHs C JAByMs MEPEMEHHBIMU.
CucteMbl JIMHEHHBIX ypaBHEHHMH C JIByMs NEpeMEHHbIMH. [paduueckuil METo] peleHHs CHUCTEMBbI
JMHEWHBIX yYpaBHEHMH C JByMs NEpeMEHHbIMH. PelieHue cucTeM JTUHEWHBIX YpaBHEHHH C JIByMs
MIEPEMEHHBIMH METOJIOM TOACTAHOBKHM U METOJIOM CloKeHUs. Cuctema JBYX JIMHEHHBIX YPaBHEHUH C
JIByMsI IEPEMEHHBIMH KaK MOJIEJIb PEAJIbHOM CUTYallNN.

DYyHKIHUHA

Koopnunara touku Ha mpsMoil. UncnoBbie MPOMEXYTKU. PaccTosiHue MeXAy ABYMS TOUYKAMHU
KOOPAVHATHOU IIPSIMOIA.

[IpsmoyronpHas cucTema KOOPJIUHAT. Abcnucca u opAMHATa TOYKHA Ha
KOOPIMHATHOH IIockocTH. [Ipumepsr rpadukoB, 3agaHHbIX hopmynamu. UteHne rpadukoB peambHbIX
3aBUCUMOCTEHN.

OyHKIHMOHATbHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonsatue ¢yHknun. @DyHKIUS Kak
MaTeMaTu4eckas MoJieNib peajabHoro npouecca. O0nacTe onpeaeneHus U o0IacTh 3HAYCHUH (PyHKIIUU.
CrniocoOb1 3amanus ¢yskiun. [paduk Gynkuuu. [ToHATHS MakcCUMyMa U MHUHUMYyMa, BO3pacTaHUs U
yOBIBaHUS HA MIPUMEPaX peaTbHBIX 3aBUCHMOCTEH.

Jluneiinas pyukmus, e€ cpoiicta. ['paduk nunelinon pynkuuu. ['paduk GyHkmm

vy = |x|. Kycouno-3aganasie QpyHKINN.

8 KUIIACC

Yucaa v BIYMCICHUS

KBanpatHeie kopHH. ApudMeTHYeCKHid KBaJpaTHBIH KOpeHb W ero cBoicTBa. [loHsTHE
UppallMOHANIBHOTO uuncna. JlelicTBus ¢ wuppauuMoHaidbHBIMM yuciaamMu. CBOMCTBAa JIEHWCTBHM C
UppalMOHAIBHBIMY yiciiaMu. CpaBHEHHE NPPALMOHAIBHBIX YHCEI.

[IpencraBieHus 0 pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXECTBa HATypajbHbIX, LENbIX,
paloHaIbHBIX, NEHCTBUTENbHBIX Yces. CpaBHeHHE yKcesl. YUCII0BbIe MPOMEXKYTKH.

HeiictBus ¢ octarkamu. Octarku creneHei. [IpuMeHeHne oCTaTKOB K PEIIEHUI0 YpaBHEHUH B
LEJIbIX YHMCIIaX U TEKCTOBBIX 3a/1au.

Pazmepsr 00BEKTOB OKpY’KaroIllero MHpa, JUINTENIHOCTh IpOILIECCOB B
okpy>katomieM mupe. CTaHAapTHBIN BUJ YUCTIa.

Anreﬁpauqecmle BBIPAKCHHUSA

AnreOpanueckas aApoOb. JlomycTHMble 3Ha4eHUs MEPEMEHHBIX B JIPOOHO- palMOHAIBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpanyeckoil apobu. CiokeHue, BbIYUTAHUE, YMHOXKEHUE U
neneHue anredpanyeckux ApoOeil. Beinenenue nenoi yactu anrebpanyeckoit 1poou.

ParnmonanbHbIe BeIpakeHUs. ToX/1eCTBEHHBIE MPEO0OPa30BaHNUS PAMOHATBHBIX BBIPAKCHUH.



JlomycTUMble 3HAueHHs] TIEPEMEHHBIX B  BBIPAKCHUAX, COJIEpXKAIIUX apUPMETHYECKHUE
KBaJ[paTHbIe KOpHU. TOXXJIECTBEHHBIE MPeoOpa30BaHUsl BBIPAXKEHUH, coaepX amux apu(MeTrudeckue
KBaJApaTHBIC KOPHHU.

Crenenp ¢ 1enbIM MokaszareneMm M e€ cBoiictBa. [IpeoOpa3oBaHue BbIpakKeHUH, COAEpPKAIIMX
CTEIEHHU.

YpaBHeHUs U HEPaBeHCTBA

KBanparnoe ypaBHenue. @Dopmyna KopHeH  KBaapaTHOro ypaBHeHMs. Konuuectso
JICUCTBUTEIIBHBIX KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. VYpaBHEHHs, CBOOUMBIE K
JUHENHBIM YpaBHEHMSIM WIM K KBaJpaTHbIM ypaBHeHUsM. KBaapaTHoe ypaBHEHHE C IapaMeTpOM.
Perienne TeKCTOBBIX 3a/1a4 C IOMOILBIO KBaIPaTHBIX YPaBHEHU.

JpoOHo-paninoHaibHbIe ypaBHEHUs. Pemienune apoOHO-pallMOHAIBHBIX ypaBHEHHH. Pemienue
TEKCTOBBIX 3aJjad C IOMOIIbI0 JIPOOHO-pallMOHANBHBIX YypaBHEHUH. I'paduueckas HMHTEpIpeTanus
YPaBHEHHUH C AByMsl IEPEMEHHBIMHU.

Yucnosble HepaBeHCTBA. CBOMCTBA YHUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ mepemennoi. Ctporue u HecTporue HepaBeHCTBA. CIIOKEHHE U YMHOXECHHUE
YHUCJIOBBIX HEpaBeHCTB. OLleHMBaHUE 3HAYEHUs BbIpaKeHUs. J{0Ka3aTenbCTBO HEPABEHCTB.

[ToHsiTHE O pelIeHNMM HEPABEHCTBA C OJHOM NMEPEMEHHOW. MHOXKECTBO pEIIEHHII HEPaBEHCTBA.
PaBHOCHIIBHBIE HEpABEHCTBA.

JIuHeitHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHON U MHOXKECTBA €ro pelleHui. Pemenue TMHERHbIX
HEPABEHCTB C OAHOM mepeMeHHOW. CHCTEMBI M COBOKYNHOCTH JIMHEHHBIX HEPABEHCTB C OJHOU
IEpeMEHHOM. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO JINHENHBIX HEPABEHCTB C OHOM MEPEMEHHOM.

DYyHKIHUU

OO6nacTh onpeeeHnsl 1 MHOXECTBO 3HaueHur GyHKImu. CriocoObl 3amanus GyHkuuid. [padux
¢byukuuu. Ytenue cBoilctB (yHkiuu no e€ rpaduxy. Ilpumepsl rpadukoB QyHKIUM, OTpa)karolux
peasbHbIE TPOIIECCHI.

JIuneitnast ¢ynkuua. DyHKIMM, OMUCHIBAIOIIME TNPSAMYI0O M OOpaTHYIO IPOMOPIHMOHAIBHBIC
3aBUCUMOCTH, UX IrpauKu.

— 2 — 42 —3 — .
Oyskuyu y = ax’, y = x° + b, y =x’, y =|x[, ¥ = u ux cpoiicraa. Kycouno-

,y:
X

3aJlaHHbIe (DYHKIIUH.

9 KJIACC

Yuc/i1a ¥ BBIYMCICHUSA
Kopens n-ii crenenu u ero cpoiictBa. CTENEHb ¢ pallMOHAJIBHBIM I0Ka3aTeIeM U €€ CBONCTBA.



AJireOpanvecKue BbIPAKEHMSI
ToxnecTBeHHble NpeoOpa3oBaHMs  BBIPAKEHWH, COAEpXKAlMX KOpeHb #-H  CTENEHH.
ToxiecTBEHHbIE TPE0OPa30BaHUS BBIPAKECHH, COIEPIKAIINX CTENEHb C PAallMOHAIbHBIM [TOKA3aTeIeM.
KBagparueiii Tpéxuned. Kopau kBagparHOro TpéxuwicHa. PasioxkeHue KBaIpaTHOro TpEX4iieHa
HAa JINHEHHBIE MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

bukBanparueie ypaBHeHus. [IpuMeps! mpUMeHEHHH METOAOB PaBHOCWIBHBIX MPeoOpa3oBaHuUi,
3aMeHBI IEPEMEHHOM, TpaprueCcKoro MEeToa MPH PEIICHUN YPaBHEHUH 3-i 1 4-i1 cTeneHen.

Pemenne nqpoOHO-palinoHAIbHBIX YPaBHEHHH.

Pemenne cuctem ypaBHEHHMH C JByMs IN€pEeMEHHBIMHM. PemieHue mnpocTedmmx CHCTEM
HEJIMHEWHBIX YpaBHEHHUW C JBYMs TNepeMEHHBIMH. [paduueckuii METON PEIICHHs CHCTEMBI
HEJIMHEWHBIX YpaBHEHUHN C IByMs IepeMeHHbIMH. CucTema JByX HEJIMHEHHBIX YPABHEHHH C JIByMs
IIEPEMEHHBIMH KaK MOJEJIb PEAIbHOM CUTYallNH.

Yucnossle HepaBeHCTBA. Pemenue MmHenHbIX HEpaBEHCTB. [J0Kka3aTebcTBO HEPABEHCTB.

KBagparHele HepaBeHCTBA C OJHOM IIepeMeHHOW. PemeHne KBaJpaTHBIX HEPABEHCTB
rpadpuueckUM METOJOM U METOJOM HHTEepBajloOB. MeTol MHTEpBajIoOB JUIsl PaLMOHAJIBHBIX
HepaBeHCTB. [IpocTeninie HepaBeHCTBA C IapaMETPOM.

Pemrenne TeKCTOBBIX 3aaa4 ¢ MOMOIIbBIO HEPABEHCTB, CUCTEM HCPABCHCTB.

HepasenctBo ¢ n1Byms nepeMeHHbIMU. PerieHrie HepaBeHCTBA ¢ ABYMs epeMeHHbIMU. CHCTEMBI
HEPAaBEHCTB C JIByMsl MepeMeHHbIMHU. ['paduueckuii MeTos pelieHuss CHUCTEM HEPaBEHCTB C JIByMs
MEePEeMEHHBIMH.

DyHKUNHU

Oynkuus. CpoiictBa (QyHKIMHA: Hyau (YHKLIHH, IPOMEXYTKH 3HAKOIMOCTOSHCTBA (DYyHKIMH,
IPOMEXYTKHM BO3pacTaHusi U yObIBaHMs (YHKLUWH, YETHbIE M HEYETHble (YHKUMHU, HauOojbllee U
HaMMEHbIIIee 3HaYeHUs (DYHKIINU.

KBanparnunas ¢pynkuus u e€ cpoiictpa. Mcnonb3oBaHue CBONCTB KBaJpaTUYHON (YHKLIMH JUIS
pemenus 3anad. [loctpoenne rpaduka kBagparnanoi ¢yHkimu. [lomoxxenue rpaduka KBaapaTuaHON
(yHkuuu B 3aBucuMOCTH OT €€ Kodpduunentos. I'papukn Gpyukumii y =ax’, y = a(x —m)’ uy =
a(x —m)’ +n. [loctpoenue rpadukoB GyHKIHMN C TOMOIIBIO TPEOOPA3OBAHUM.

JpoOHo-nuneitHas ¢ynkuus. MccnenoBanue ¢yHkumi. OyHKIus y =

x"C HaTypaJbHBIM IIOKA3aTCJIEM 1 U ee Fpa(l)I/IK.

YucJioBble MmoCJaea0oBaTCJIbHOCTH A IIPOIrpeccuu

[ToHsATHE YMCIIOBOW TMOCIeI0BaTeNbHOCTH. KOHeuHble W OeCKOHEYHBIE TOCIEeI0BATEILHOCTH.
OrpannueHHas MOCJIEI0BATEIHLHOCTD. MOHOTOHHO BO3pacTaroIas (yOnIBaroras)
nocinenoBareibHOCTh.  CrocoObl  3a/laHusl  MOCIIEAOBATEIbHOCTH: ONHMCATENIbHBIA, TAaOMUYHBINA, C
MIOMOIIBIO (POPMYJTBI 71-TO YICHA, PEKYPPEHTHBIH.



Apudmernueckass u reomerpuueckas mnporpeccur. CBoilcTBa UJICHOB apH(PMETHUYECKOH U
reoMeTpudeckor mporpeccuil. DopMynbl  n-ro  WieHa apuMEeTHYeCKO W TeOMETPUYCCKOU
nporpeccuil. @opMyIbl CyMMBI NEPBBIX 77 WIEHOB apu(PMETUYECKON U T€OMETPUUYECKON MPOrPEeCCH.
3aaumn Ha MPOIEHTHI, 0AHKOBCKHE BKJIAbI, KPEIUTHI.

[IpencraBieHrie O CXOAMMOCTH TOCIEAOBAaTENIbHOCTH, O CYMMHPOBAaHHUM OECKOHEUHO
yOBIBaIOIIEH F€OMETPHUECKOM MPOTPECCUH.

MeTton maremarnueckoit mHAYKIUM. lIpocreiimne npumepsl.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

1)marpuornyeckoe BOCIIUTAHHE:

MPOSIBJIEHWEM HWHTEpeca K MPOIUIOMY U HACTOSIIIEMY POCCHUUCKOM MaTE€MaTHUKH, LIEHHOCTHBIM
OTHOIICHUEM K AOCTHXKCHHAM pOCCHfICKPIX MaT€MaTHUKOB U pOCCHfICKOfI MaTeMaTHYeCKON IIKOJIBI, K
HUCIIOJIB30BAHHUIO 5TUX ,Z[OCTI/I)KCHI/II\/'I B JPYI'UX HAyKaX W NPUKIIAIHBbIX c@epax;

2) IpPpakaIaHCKOE€ 1 1YXOBHO-HPAaBCTBCHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaXIaHWHA ¥ peaju3aldd ero Ipas,
NPEACTaBICHUEM O MaTeMaTH4YeCKHMX OCHOBaX (YHKLUMOHHUPOBAHHS Pa3IMYHBIX CTPYKTYD, SBICHHH,
IpoLeayp TPa)kKAaHCKOro oOmiecTBa (HarmpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
ATUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM OCTHKECHUH HAayKH, OCO3HAHUEM
BaXKHOCTH MOPAJIbHO-ITHYECKUX MTPUHIUIIOB B ICATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B pELICHUM TMPaKTHYECKUX 3a/ad MaTeMaTHYeCKON
HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOTr0 00pa30BaHMs Ha MPOTSKEHUU BCEH XKU3HU
JUISL yCTICIIHON MPO(EeCCHOHAIBHON JEATEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUHN, OCO3HAHHBIM
BBIOOPOM M TTOCTPOEHHEM HHAWBUAYATbHOM TPAeKTOpHM OOpa30BaHUS M JKU3HCHHBIX IUIAHOB C
Y4€TOM JIMYHBIX UHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCIIUTAHHE:
CHOCO6HOCTBIO K 3MOHI/IOHaJ'II>HOMy nu BCTCTI/I‘ICCKOMy BOCHpI/IﬂTI/IIO MarTeMaTHYCCKUX O6’beKTOB,
3a1a4, pemeHHﬁ, paCCY)KﬂCHHﬁ, YMCHI/II-O BUACTH MATCMAaTHUYCCKUC BaKOHOMepHOCTI/I B I/ICKYCCTBC;

5) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHEHTAIlMel B JEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX IpEICTaBICHUN 00
OCHOBHBIX  3aKOHOMEPHOCTSIX Pa3BUTHSA YEJOBEKa, TPUPOABI W  OO0IIecTBa, MOHUMaHHEM
MaTeMaTHYeCKOW HAyKH Kak cepbl YeIOBEUECKOM

ACATCIIbHOCTHU, DTAIIOB e€ Pa3BUTHA U 3HAYUMOCTH IJId PAa3BUTUA LHUBUIIN3allUU, OBJIAJICHUCM SI3bIKOM
MaTeMaTUKH U MaTeMaTH4YeCKOM Ky.]'IBTypOﬁ KaK Cp€aACTBOM IO3HAHUA MHpPA, OBJIAJCHUCM HABbBIKAMU
I/ICCJ'IGZ[OBaTeJ'IBCKOI\/JI JCATCIIBHOCTH,

6) puznueckoe Bocnuranue, GopMUPOBaHUE KYJIbTYPbI 310POBbA U

IMOIIHOHAJIBHOI'O 6J1aFOHOJIy‘II/IH:
TOTOBHOCTBIO NPHUMCHATHL MATCMAaTH4YCCKHUC 3HAHMS B HHTECPECAaxX CBOCTO 3O0POBbs, BCACHMS
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3710poBOro oOpas3a JKM3HU (310pOBO€ NHUTAaHUE, COATaHCUPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
peryisipHasi pu3nueckas akTUBHOCTB), C(hOPMUPOBAHHOCTHIO HaBbIKA pediekcuu, MPpU3HAHUEM CBOETO
[paBa Ha OIIMOKY M TAKOTO K€ IpaBa JPyroro 4enoBeKa;

7) K0JIOTrHYeCKoe BOCIIUTAHHE:

OpUEHTAIe Ha TNPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWUW M7 pemieHus 3ajad B 00JacTu
COXPaHHOCTH OKpYXarollei cpeibl, IIIaHUPOBAHUS OCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MOCIIEACTBHMA
JUTSL OKpY Karollel Cpelbl, 0CO3HaHUEM TII0OATBFHOTO XapaKTepa IKOJIOTHUECKUX MpoOiaeM U MmyTed ux
pelIeHus;

8) ajanTanus K MI3MEHAIOIIUMCS YCJIOBUAM COLUAJIBHOM U MPUPOAHOI Cpeabl:
TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSX HEOINPEAECIEHHOCTH, IIOBBIILICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y IPYTHUX JIFOJEH,
npuoOpeTaTh B COBMECTHOM JICSITEIIBHOCTH HOBBIE 3HAHUSI, HABBIKM ¥ KOMIIETEHIIUU U3 OIBITA APYTHX;
HEOOXOAMMOCTRIO B (DOPMHUPOBAHUY HOBBIX 3HAHHM, ()OPMYITHPOBATH UICH, TIOHATHUS, TUIIOTE3BI
00 00BeKTax W SIBICHHSIX, B TOM YHCIIC PaHEE HE M3BECTHBIX, OCO3HABaTh NE(PHUIIUTHI COOCTBEHHBIX
3HAHWUW U KOMIIETEHTHOCTEW, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIIHI KOHTPMEP, KOPPEKTUPOBATh IPUHIUMAEMbIE PELICHHs U JeHCTBHS, POPMYIUpPOBaTh
Y OLICHUBAaTh PUCKU U TIOCIEACTBHSI, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJ/IBTATbBI

B pesynbrare 0cBOeHHSI IPOTPaMMBI 110 MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMUs
y oOydaromerocsi OyayT CGhOpPMHpPOBAHBI METANPEIMETHBIE PE3YJAbTaThl, XapaKTePU3YIOIIHUECs
OBJIAJICHUEM YHUBEPCATLHBIMH MO03HaBaTEILHBIMU NCHCTBUSAMH, VHUBEPCATLHBIMA
KOMMYHUKAaTHBHBIMH JCHCTBUSIMHI U YHUBEPCATHHBIMH PETYISITUBHBIMU JCHCTBUSIMH.

ITo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE HeCTBUS

ba3oBble Jorndeckue aeicTBHUA:

BBIABIIATE U XapaKTEPHU30BATh CYIICCTBECHHBIC IMPU3HAKHM MAaTCMAaTHYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOILICHUH MCKOAY IIOHATHUAMU, (I)OpMYJ'II/IpOBaTB OIIpCACIICHUA HOHHTHfI, yCTaHaBJIMBATh
CymeCTBeHHLIﬁ IMpU3HaAK KHaCCI/I(I)I/IKaLII/II/I, OCHOBAaHHUA IJIA O606H.I€HI/I$I U CPAaBHCHUA, KPUTCpUU
MMPOBOJAUMOTI'O aHAJIN3A,

BOCIPUHUMATh, (GOpMYIHpOBaTh U NpeoOpa3oBbIBaTh CYKICHHS: yTBEpAMTEIbHBIE U
OTpHLIATENIbHbIC, €JMHUYHbIEC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBIBIISAITH Mare€MaTH4eCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpeYMs B  (akTax,
JIaHHBIX, HaOIIOACHUAX u YTBEPKICHUSIX, npeiararb KPUTEPUN JUIsl BBISIBICHUS
3aKOHOMEPHOCTEU U NPOTUBOPEUUIL;

JieNIaTh  BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M MHIYKTUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIIOYEHHUH 110 aHAJIOTUU;

pa3ouparh JI0Ka3aTeNLCTBA MareMaTH4eCKHX YTBEPIKIACHHIMA (IpsiMbIe H OT
MPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIFHO JIOKA3aTelIbCTBA MaTeMaTHUECKUX (DAKTOB, BBHICTPAaUBATh
apryMeHTaIlMI0, TPUBOAUTH NPHUMEPhl M KOHTPIPUMEPHI, MPUMEHATH METOJ MaTeMaTU4YeCKON
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpaTh crmoco0 penieHus y4eOHOUM 3amauM (CpaBHUBAaTh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HanOOoJIee MOIXOMANINI ¢ YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBarejbcKkue 1eCTBUA:

HCIIOJIB30BAaTh BOIIPOCHI KakK HCCIICOBATEILCKUM HHCTPYMCHT [IIO3HAHMU, q)OpMy.TII/IpOBaTB
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BOIPOCHI, (UKCUPYIOIIUE MPOTUBOPEYHE, MPOOIEMY, CaAMOCTOSATEIBHO YCTaHABIMBATH HCKOMOE U
naHHoe, (POpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE;

MPOBOJIUTh IO CAMOCTOSITEIFHO COCTABICHHOMY TIUIaHy OKCIEPUMEHT, HCCIEIOBaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTu4ecKoro 00bheKTa, 3aBUCIMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSITENILHO  (hOPMYJIHPOBATh OOOOIICHUS M BBIBOABI IO pe3yabTaTaM MPOBEIAEHHOTO
HaOJIIONIEHNUs, UCCIICAOBAHMS, YKCIIEPUMEHTA, OIEHUBATH JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB 1 0000IICHMIA;

IIPOrHO3UPOBATH BO3MOXKHOC PAa3BUTUC IIPOLECCA, a TAKKEC BBIJIBUI'aTh IMPCAIIOIOXKCHUA O €T0
Pa3BHUTHH B HOBLIX YCJIOBUAX.

Pabora ¢ undgopmaumei:

BBISIBJIATH HEOOCTAaTOYHOCTD nu H30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBbIX,
H€06XO,Z[I/IMBIX JJId pCHICHUS 3ada4U,
BBI6I/IpaTB, AHAJIM3UPOBATD, CUCTCMATHU3HUPOBATDH u HHTCPHPCTUPOBATH

MH(POPMAIIMIO Pa3IMYHBIX BHJIOB U ()OPM MPECTABICHHS;

BbIOMpaTh (opMy MpeAcTaBieHUS HHPOPMALMM W WUIIOCTPUPOBATh pElIaeMble 3ajauu
CXeMaMHu, TuarpaMMaMu, HHOU IpapuKoil 1 UX KOMOMHAIMSIMH;

OLICHUBAThb HaJEXHOCTh I/IH(bOpMaI_[I/II/I 110  KpUTCPHIM, MMPEII0)KCHHBIM
nimn C(l)OpMy.TII/IpOBaHHBIM CaMOCTOATCIIBbHO.

KoMMmyHHKaTHBHbIE YHUBeEpPCaJibHble yuyeOHbIe JelCTBHSA:

BOCIIpUHUMATL U (I)OPMy.TII/IpOBaTB CYyXKACHHUA B COOTBCTCTBUHU C YCIIOBUAMH U LECISAMU
06H_ICHI/ISI, SICHO, TOYHO, 'PAaMOTHO BBLIPAXKATh CBOKO TOYKY 3PCHHA B YCTHBIX W INMCbMCHHBIX TCKCTAX,
JAaBaTh IMOSAACHCHUS IO XO4Y pCIICHUSA 3a/la4i, KOMMCHTHUPOBATH

TIOJTYYCHHBIN PE3yJIbTaT;

B XO/l€ OOCYXIEHHUs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aa4u, BbICKA3bIBaTb HWACHU, HAILICJIICHHBIC Ha TIIOHMCK PCHICHUA, COIOCTABIATH CBOU
CyXKICHHUA C CYXICHHAMHU [PYIrux YYaCTHHUKOB JuUaliora, 06Hapy)KI/IBaTB pasinuue U CXOoACTBO
MO3UIHH, B KOPPEKTHOU (hopMe (GOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHHUS;

OPEICTaBIATh Pe3yJdbTaThbl pPEIICHUs 3a/Jadd, OKCIEPHUMEHTa, WCCIENO0BaHUsA, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad NMPE3EHTAllMd U 0COOEHHOCTEH
ayJUTOPHH,

NOHUMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUIYaJbHOM pabOThl IpHU
pEeIICHUN yqe6H},1x MAaTeMaTuiuCCKUX 3aja4, IM[IOpUHUMATb ULECJIb COBMECTHOU JACATCIIBHOCTH,
IUTAHUPOBATh OPTaHHW3AIMI0 COBMECTHOH pPAa0OTHI, pachpelesiaTh BHIBI padoT, JTOTOBapHUBATHCS,
00CyX/1aTh MPOIIECC U pe3ysbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKHX JIIO/ICH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCYXKIaeHUs, OOMEH MHEHHUH,

«MO3TOBBIE IITYPMBD» U UHBIC); BBIIOJHITH CBOIO YaCTh PabOThl U KOOPAMHHPOBATH CBOM JIEHCTBUS C
JIPYTUMU WIEHAMHU KOMAaHJIbI, OIEHWBATh Ka4eCTBO pe3yJbTara U Ka4eCTBO CBOETO BKJIaja B OOIIUM
pe3yibTaT o KpUTepusiM, chopMyITHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBUS.

PeryJIHTI/IBHbIe YHUBEPCAJIbHbIC yqeﬁnble HeﬁCTBHH

CamMoopranusanusi:

BBISIBIIATH HpO6J'ICMI>I IJid PCIICHUA B )XU3HCHHBIX U y‘le6HHX CUTyalusiaX, OpUCHTUPOBATLECSA B
Pa3IMYHBIX MOIX0/IaX MPUHATHUS PEIICHUH (MHIWBHIyaIbHOE, TPYIIIIOBOC);

CaMOCTOATCIIBHO COCTABJIATH IJIaH, aJITOPUTM PCHICHUA 3adadd (I/IJ'II/I €ro IlaCTb), BBI6I/IpaTB
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CHOCO0 pelIeHus: ¢ yuéToM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJIb:

BJIaACTh criocodamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IMponecca H pPEe3ylibTara PpCHICHUA
MaTeMaTU4eCcKOM 3aa4u, CAMOMOTHBALIUU U PePIICKCHH;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3HHUKHYTH IIpU PCIICHHUU 3aJa4u, BHOCUTH
KOPPEKTHUBbLI B ACATCIIBHOCTH Ha OCHOBC HOBBIX O6CTO$[T€J'II)CTB, Hafl]leHHI:IX OHH/I6OK, BBISIBJICHHBIX
TPYAHOCTEW;

OLICHUBATh COOTBETCTBHE pe3yibTara JEATEIIbHOCTH IIOCTaBIEHHONW 1LEIM U yCIOBHSM,
OOBSICHATh HMPUYMHBI JOCTHKEHHS] WJIM HENOCTHKEHMs LeIH, HaXOOUTh OLIMOKY, N1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

3MOHHOHaHBHbIﬁ HHTEJ/IJICKT:
BbIpaXXaTb 5MOIHMU TIpU  U3YUYCHUU  MATCMATUYCCKUX O0OBEKTOB | (I)aKTOB, JaBaTb
SMOIIMOHAJIBHYIO OLCHKY PCIICHUA 3aa4YU.

NPEAMETHBIE PE3YJIBTATHI

K xoniry oOyueHus B 7 kjacce 0OyJaroIIUiACs MOMYYUT CICAYIONINE TPEAMETHBIC Pe3yIbTaThl:

Yucjaa ¥ BLIYUCICHUA

PaHI/IOHaHBHbIe qucliia.

[TepexomuTh OT OHOM (DOPMBI 3aIMCH YHCEIT K IPYroi (MpeoOpa3oBhIBaTh ACCATUYHYIO JpoOb B
06LIKHOB6HHYIO, 06LIKHOBCHHYIO B JCCATUYHYIO, B YaCTHOCTHU B 6CCKOH6‘{HYIO ACCATUYIHYIO ,[[p06b).

HMcrnonb30BaThe MOHATUS MHOXKECTBA HaTypaJIbHBIX YUCCII, MHOXKCCTBA LCJIbIX YUCCJI, MHOKCCTBA
paI_II/IOHaJIbHBIX YHUCel HpI/I pGIJ_IeHI/II/I 3ajaa4, HpOBCI[eHI/II/I paCCY)KI[eHI/Iﬁ 1 J10Ka3aTcJIbCTB.

[lonumMaTe W OOBACHATH CMBICI TO3UIIMOHHOW 3alUCH HATypaJbHOTO YHCIIA.
CpaBHHUBATH U YIIOPSIIOYMBATH pallMOHAIBHBIC YHCIIA.

BoinonHsATh, coueTas yYCTHbIE M NUCbMEHHbIE NPUEMBI, apUPMETHUECKHe JeHCTBUS C
palMoOHANIbHBIMM YHUCIIAMM, HCIIOJIb30BaThb CBOMCTBA YHCEJ M TMpaBuja JIEWCTBHUM, NPUEMBI
palMOHAIbHBIX BEIYMCIICHUM.

BrimonaaTs HCI;’ICTBHSI CO CTCIICHAMMU C HAaTypaJIbHbIMU IMOKa3aTCIIAMH.

HaxoauTe 3Haue€HMsI YMCIOBBIX BBIPAKEHUHM, COACPKALIUX PALMOHAIBHBIE YUCIIA U CTEIEHU C
HATypaJibHBIM TIOKa3aTejieM, NPUMEHATh pa3HOOOpa3Hble CIOCOOBI W MPUEMBI  BBIYUCIICHUS,
COCTaBJIATh M OLICHUBATh YKCIIOBBIE BBIPAKECHUS IPU PEHICHUM NPAKTUYECKUX 3a/1ad U 3a7ad U3
JPYTUX y4eOHBIX IPEIMETOB.

OkpymisiTh 4HUCla C 33aJaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY NPaKTUYECKOW CHUTYyallHH,
BBIIIOJIHATH NPUKUAKY U OLIEHKY Pe3yibTaTa BIUMCICHUH, OLIEHKY 3HAYEHUI YHCIIOBBIX BBIPAXKEHUH, B
TOM YHCJIE IPYU PELICHUU IPAKTUYECKHX 3a/1a4.

Pemare TekcTOBbIE 3amaud apu(METHYECKUM CHOCOOOM, HCIONB30BaTh TaOMUIBI, CXEMBI,
YEPTEXKHU, APYTUE CPEACTBA IPEACTABICHHS JaHHBIX MPU PEIIEHUH 3a/1a4.

Pemate  NpaKkTUKO-OPUEHTUPOBAHHBIE  3ala4M, CBA3AaHHBIE C OTHOLICHUEM  BEJIMYHUH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLEHTAMM, WHTEPIPETUPOBATH PE3yJbTaThl PEUICHUS 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

JlenumocThb.
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JlokaspIBaTh W IPUMEHSATD MPU PEIICHHUH 3a/1a4 MPU3HAKHU JCIUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku JETMMOCTH CYMMBI U TIPOU3BEACHHUS IIEJIBIX YHCE.
PacknanpiBaTh Ha MHOKUTENU HATypaJibHbIE YUCIIA.
CBoOOMHO oOmepUpOBaTh MOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIO, B3aWMHO MPOCTHIC
quca.
Haxoauts HanGomnpiuii 00ImMiA AeTUTEIh U HAMMEHbBIIIee 0011ee KPaTHOE YHUCEe U UCTIONh30BaTh UX MIPH
peleHuy 3a1a4d, IPUMEHITh anroputM EBkiuaa.
OnepupoBarh MOHATUEM OCTaTKa MO MOAYJIIO, IPUMEHATh CBOWCTBA CPABHEHMI 110 MOIYJIIO.

Aﬂreﬁpauqecmle BBIPAKCHHUSA
Bpra)KeHI/ISI C ICPEMCHHBIMMU.
Hcnonp3oBarh anre6panquKy}0 TCPMUHOJIOTHIO W CHMBOJIMKY, IIPHMCHATH e B mpouecce
OCBOCHMUA yqe6H0r0 MarcpuaJia.
Haxonutb 3HaA4YCHUA 6YKBCHHLIX BLIpa)KeHI/II‘/'I pu 3aJaHHBbIX SHA4YCHUAX
NEPEMCHHBIX.
Hcnonp3oBarh IOHSATHE TOXIACCTBA, BBIIIOJHATE TOXACCTBCHHBIC Hp606paBOBaHI/IH Bpr@.)KGHHfI,
J0Ka3bIBaTh TOXIACCTBA.

MHoOro4jieHsl.

BreimonasaTe mipeoOpa3zoBaHUs IIEJIOTO BBIPAKECHHS] B MHOTOWICH TPUBEICHUEM TOA00HBIX
cJIaraeMbIX, PaCKphITHEM CKOOOK.

BremmonasaTe  gedicTBUS  (CIIOKEHHWE, BBIYMTAHWE, YMHOXKEGHHE) C OJHOWICHAMH W C
MHOTOYJIEHAMH, IPUMEHSATH (POPMYIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT U KyO CyMMBbI, KBaapaT u
KyO pa3HOCTH, Pa3HOCTh KBAJpaTroB, CyMMa U Pa3HOCTh KyOOB), B TOM 4YHCJE MAJSl YIPOIICHHS
BBIUMCIICHHI.

Ocy1iecTBIATh pa3IoKEeHUe MHOTOWJICHOB Ha MHOKUTENM C MOMOIIBIO BBIHECEHHS 32 CKOOKH
00LIEr0 MHOKUTEISL, IPYHIIMPOBKHU CJIaraeMbIX, IPUMEHSS (POPMYIIbI COKPAILIEHHOTO YMHOXKEHHUSL.

HpI/IMeHHTI) npeo6pa3013aHI/Is[ MHOT'O4JICHOB JJIA peICHUA Pa3IUYHBIX 3aga4 U3
MAaTEMaTHuK1, CMCKHBIX IMTPCIAMCTOB, U3 peaanoﬁ IMPaKTHUKH.

Hcnons3oBars CBOMCTBa CTEIleHEN C HaTypaJIbHbIMU MOKa3aTeIAMU JUIA
npeoOpa3oBaHUs BBIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHSAs NpaBWiIa Iepexofa OT
MCXOJHOTO YPAaBHEHUS K PABHOCHIBLHOMY eMy. [IpoBepATh, SABISETCS JIM YACIO KOPHEM YPaBHEHHUS.

[TonOupare mpumepsl map 4uCell, SBJIAIOLIMXCS PEIICHUEM JUHEWHOIO ypaBHEHHs C JBYMs
IIEPEMEHHBIMH.

Crpoutb B KOOPAMHATHOMN IUIOCKOCTH IpaMK JMHEHHOTO ypaBHEHMs C ABYMs IEpPEMEHHBIMU,
HOJb3YACHh IPahUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHUS.

Pemate cucTteMbl ABYX JIMHEHHBIX YPaBHEHHHW C JByMs IIEPEMEHHBIMH, B TOM YHUCIE
rpadguyeckn.COCTaBISATh W pEIIaTh JUHEWHOE ypaBHEHHWE WIIM CHUCTEMY JIMHEHHBIX ypaBHEHHU IIO
YCIJIOBUIO 33]1a41, HHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3aJja4H IOJyYCHHBIN pe3yJIbTar.

DyHKUMHU
Koopaunats! u rpadukm.
N300paxaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpPAMHATAM,
Jy4H, OTPE3KH, HMHTEPBaJbl, 3alMChIBaTh YHCIOBBIE IMPOMEXKYTKH Ha AITreOpanvdecKoM s3bIKE.
OtmeuaTh B KOOPAMHATHON MJIOCKOCTH TOUKH 110 33aHHBIM KoopAuHaTaM. DyHKIH.
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CtpouTth rpadviky TMHEHHBIX QYHKITHH.

OnuceIBaTh C IIOMOIIBIO q)YHKI_[I/Iﬁ HN3BCCTHBIC 3aBUCHUMOCTHU MCKAY BCINYNHAMMU!

CKOPOCTB, BPEMs, PAacCTOSHHE, IIeHA, KOJMYECTBO, CTOMMOCTB, IPOU3BOAMTEILHOCTD, BpEMs, 00BEM
paloTHI.

Haxomute 3HadeHue QyHKIUH MO 3HAYCHUIO €€ apryMeHTa.

[lonnMars rpaduyeckuil CrIocod TMpeAcTaBIeHHs W aHanu3a WH(pOpMalnuy, W3BIEKaTb M
MHTEPIPETHPOBATh HH(OPMALIHIO U3 TPAPHUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBath CBOHCTBa (YHKUMI A7 aHanu3a TpauKOB peabHBIX 3aBUCHUMOCTEH (HYJIH
(GyHKUIMY, TPOMEXYTKH 3HAKOIOCTOSHCTBA (DYHKLMH, MPOMEKYTKH BO3pAaCTaHUs M yOBIBaHUS
¢byHKIMN, HauOOoIbIIee M HAUMEHbIIIee 3HaUCHUS (PYyHKIINHN).

Hcnonb3oBath rpaduku UIsT HMCCIEIOBAaHUS TPOIECCOB M 3aBUCHUMOCTEH, MPH pEIICHUH
3aj1a4 U3 JPYTruX y4eOHBIX MPEIMETOB U PEATbHON KHU3HH.

K koniy oOyueHus B 8 kjacce 00OyJaromIHiACs MOTYYUT CICAYIONINE TIPEAMETHBIE Pe3y/IbTaThl:

YucJia 1 BBIYHCTICHUA

HppanuoHaibHble Yyucia.

[TonnMaTe ¥ KCMONB30BaTh MPEICTABICHUS] O PACHIMPEHUN YHUCIOBBIX MHOXKECTB.

CB0OOITHO OMEpPHPOBaTh TOHATHAMU: KBAJPATHBIM KOPEHb, apU()METHUECKUN KBaJPATHBINA
KOpeHb, HppalOHAJIbHOE 4YHUCIO, HaXOAWTh, OLEHUBAaTh KBaJApaTHbIE KOPHHU, MCIONb3YS MpH
HEOOXOJMMOCTH KaJIbKYJISATOP, BBINOJHATH MpeoOpa3oBaHMs BBIPAKEHUHN, COJEpPXKAIIUX KBaJpaTHbIE
KOPHH, UCITOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh HayalbHbIE MPEACTABICHHUS O MHOXECTBE JCWCTBUTENbHBIX UYHMCEN IS
CpPaBHEHHUS, OKPYIVICHMs M BBIUYUCICHUH, H300pa)xkarh [EHCTBUTENbHbIE YHCIAa TOYKAMU Ha
KOOPJIMHATHOW MPSMO.

Hcrnonp30Bath 3amucy OOJIBIIMX M MaJbIX YHCET C IIOMOIIIBIO ACCATUYHBIX I[pO6€I>i U CTEIeHEeH
quciia 10, 3alMUCBbIBATb W OKPYIJIATH YHCIIOBBIC 3HAUCHUSA PCAJIbHBIX BCIWYHUH C HUCIIOJB30BAHHUEM
Pa3HBIX CUCTEM H3MepeHHﬁ.

I[eJ'II/IMOCTB.CBO6OI[HO OIICPHUPOBATL IOHATHUECM OCTAaTkKa IO MOAYJIKO, IPHUMCHATH CBOMCTBaA
CpaBHeHI/Iﬁ 1o MOAYJII0, HAXOAUTH OCTATKU CYMMBI U MIPOU3BCACHUS 10 JAHHOMY MOIYJIIO.

AJireOpanvecKue BbIPAKEHMSI

JpoOHO-palMoHaIbHBIE BRIPAKCHUS.

Haxomuts JIOITyCTAMBIE 3HAYCHUS TIEPEMEHHBIX B JIpOOHO-paAIIMOHATIEHBIX
BbIPAKCHHUAX.

[IpuMeHATh OCHOBHOE CBOMCTBO PAIIMOHAILHON APOOH.

BreimonHsITh IMPUBCACHUC aﬂre6paI/I‘leCKI/IX ,Z[pO6€I>i K O6H_[eMy 3HaMCHAaTCIIIO,
CJIOKCHUC, YMHOKCHUC, NCITICHUC aﬂre6pqueCKI/1x ,up06el71.
BremonaaTs TOXIACCTBCHHBIC Hp606pa3OBaHI/I$I panuoHaJIbHBIX BBIp&)KGHPIfI.

[TpumensTh npeoOpa3oBaHus BbIpaKEHUI JUIs  pelleHus  Pa3iuYHbIX  33/]ad
U3 MaTeMaTUKU, CMEKHBIX MTPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Cremnenu.

HpI/IMeHHTL IIOHATHUC CTCICHU C IICJIbIM II0Ka3aTCjICM, BBIIIOJIHATH npeo6paaoBaHI/m BBIpa)KCHI/II\/'I,
coacpiKalux CTCIICHU C LCIIbIM IMOKAa3aTCJICM.

HppannoHaJIbHBIE BEIPAKEHUS.
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Haxogute ponmycTUMble 3HA4eHHs MEPEMEHHBIX B BBIPAXKEHUSAX, COAEPXKAIIMX apudMeTHYecKue
KBaJIpaTHbIE KOPHHU.
BrimonssATe mpeoOpazoBaHus UPPAIMOHATBHBIX BEIPAKEHUH, HCIIONB3Ys CBOMCTBA KOpPHEH.

YpaBHeHUS U HEPABEHCTBA

Pemarp kBaspaTHble ypaBHEHUS.

Pemats 1poOHO-panioHaNbHbIE YPABHEHHS.

Pemarp nuHeliHbIE ypaBHEHUS C IIapaMeTPaMM, HECJIOKHBIE CUCTEMbI JINHEHHBIX YPaBHEHUH C
napaMeTpamu.

[IpoBomuTe WCClIEOBaHUS YPaBHEHHMM M CHCTEM YpPaBHEHMH, B TOM 4HCIE C
IIPUMEHEHHEM TIpadUuecKuX NpeAcTaBiIeHUN (yCTaHABIMBaTb, UMEET JIM YpaBHEHHE WU CHUCTEMA
YpaBHEHHH pELIeHHUs, €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

[lepexonuth OT coBeCHOI (pOpMYIHPOBKH 3a7a4uM K €€ anreOpandyeckoidl MOAEIN C HOMOIIbIO
COCTaBJICHUS! YpaBHEHUS WM CHUCTEMbl ypaBHEHUMN, MHTEPIPETUPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3a]1aul TIOJTYUYEHHBIN pe3yJbTar.

[TpyuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJIi CpaBHEHMs, OLEHKH, pelaTh JMHEHHbIE
HEPABEHCTBA C OJIHOM MEPEeMEHHOM M MX CHUCTEMBI, JaBaTh rpaQUuecKyro WUTIOCTPALMI0 MHOKECTBA
pelieHnii HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DYyHKIUU
[Tonumate U uCTONB30BaTh (DYHKIMOHAIBHBIE TOHATUS M S3bIK (TEPMHHBI, CHMBOJIHYECKHUE

0003Ha4YCHUs), ONpENeNsATh 3HauyeHHWe (YHKIUH TO 3HAYCHHIO apryMEHTa, ONpEICNATh CBOWCTBA

byHKIHH 110 €€ TpaduKy.
Crpouts rpaguku QpyHKIMIR
OITUCHIBATh

£
V= 1’2,}’= x3’}1= ﬁ’y: ;j:}r: |x|

cBOICTBa uncioBor (QyHKIuHU 10 €€ rpaduky.K koHmy oOydeHuss B 9 kjacce oOydarouuics MOIydUuT
CJIEIyIOILIUE TPEIMETHBIE PE3YIIBTaThI:

Yucjaa ¥ BLIYUCIECHUA

CBoOonmHO OTIEpHUPOBATH TIOHSTHSIMUA: KOpPEHb n-it CTETICHH, CTETNIEHb C
pallnOHAJIbHBIM IIOKa3aTciicM, HaxXOoOUThb KOPCHb n-u CTCIICHU, CTCIICHb C pallMOHAJIbHBIM
MIOKa3aTelieM, HCIIONb3ysl IPU HEOOXOIUMOCTHU KaJIbKYJISATODP, IPUMEHSATh CBOMCTBA KOPHS #-i CTETICHH,
CTCIICHU C pallMOHAJIbHBIM ITOKAa3aTCJICM.

I/ICHOJIB3OBEITB IIOHATUC MHOXKXCCTBa I[ef/'ICTBI/ITeJ'IBHBIX YHUCCII HpI/I peH_IeHI/II/I 3aja4, HpOBeI[eHI/II/I
paccyXAeHUN U TOKAa3aTEIbCTB.

CpaBHI/IBaTB U YIIOpAOd0uYUBaTb HeﬁCTBHTeHLHBIe qucia, OKPYITIATH HeﬁCTBHTGHBHLIC quciJia,
BBIIIOJIHATH IPUKUJKY pe3yJIbTaTa BBIYUCICHUN, OLICHKY YHCIOBBIX BEIPAKEHUMN.

AJiredpanyecKue BbIPaKeHHUS

CB0oOOAHO OmepUpoBaTh MOHITHEM KBAJIPAaTHOTO TPEXUICHA, HAXOAUTh KOPHU KBaJIpaTHOTO
TpEXWICHA.

PacknanpiBaTe KBagpaTHbI TPEXWIECH HA JIMHENHBIE MHOKUTEIIH.

YpaBHeHUS U HEpPaBeHCTBA

Pemate nuHeiiHBIE W KBaJgpaTHbIC YpaBHEHHWs, ypPaBHEHHs, CBOISIIMECS K HUM, JPOOHO-
panHoOHaJIbHBIE YPaBHEHUS.

Pemars HecoKHBIE KBaJIpaTHBIC YPABHCHH:A C IIaPaMCTPOM.

Pemate nuHeliHbIE HEpAaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, MCIOJIL30BaTh METOJ] WHTEPBAJIOB,
n300paxkaTh pelIeHWEe HEpPaBEeHCTB Ha YHMCIOBOW MPSMOM, 3alMChIBaTh PEUIEHHE C TOMOIIBIO
CHUMBOJIOB.
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Pemarts cuctemsl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C AByMA INCPCMCHHBIMH MU CHUCTCMBI JIBYX
ypaBHeHHfI, B KOTOPBIX OIHO YPAaBHCHUC HEC ABJISICTCA JIMHEMHBIM.

Pemiate HeCOXHbBIE CUCTEMbl HEIMHEHMHBIX ypaBHEHUH C mapameTpoMm. [IpuMeHsTh MeTombl

PaBHOCHIIBHBIX MpeoOpa3oBaHMi, 3aMeHbl IEPEeMEHHOH,
rpau4IecKoro MeTo/1a Mpyu PEIIeHUN ypaBHEHUH 3-i 1 4-i1 cTereHex.

Pemate cuctembl JTMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEPAaBEHCTBO, HM300pakaTh pEIIEHUE CHCTEMbl HEPAaBEHCTB HA YHCIOBOW MPSMOM, 3alHCHIBAThH
pELIEHNE C IOMOIIBI0 CUMBOJIOB.

Pemats ypaBHEeHHs, HEpAaBEHCTBA M UX CHUCTEMBI, B TOM YHCJIE C OTPAaHUYCHHUSIMHU, HAlpUMep, B
LEJbIX YUCIIaX.

[IpoBomuTh WcCclieOBaHUS YpaBHEHM W CHUCTEM YypaBHEHM, B TOM 4YHUCJIE C
MpUMEHEHHEeM TpadUyYecKux MpeAcTaBlIeHU (yCTaHABIWBaTh, UMEET JIM ypaBHEHHE WJIH CHUCTEMa
ypaBHEHUH PEIICHHS], €CJIM UMEET, TO CKOJIBKO, U TIPOYEe).

Pemare TekcTOBBIC 3a/aun anreOpanuecKhM CIIOCOOOM C MOMOIIBIO COCTABICHUS YPaBHCHHIA,
HEPaBEHCTB, UX CHCTEM.

Hcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA M WX CHUCTEMbl JJII COCTABJICHHUS MaTeMaTHYECKOM
MOJIEJIM peajbHOM CUTYalluH WK MPUKJIAJAHOMN 3a[auu, HHTEPIPETUPOBATh MOTYUYEHHbIE PE3YIbTaThl B
3aJJaHHOM KOHTEKCTE.

YucaoBele MOCIEI0BATEILHOCTH U nporpeccumn

CB0OOTHO OMEpHPOBaTh TMOHATUAMHU: 3aBUCHUMOCTh, (PyHKIMS, Tpapuk QYHKIUH, OpsMas
MPONOPIMOHATFHOCTD, JIMHEHHAst (yHKIUSA, 00paTHAs MPOMOPIHUOHAIBHOCTD, Mapaboia, Tunepoona,
KyCOYHO-3aJJaHHas PyHKLHUS.

UccnenoBare ¢yHKIMO 10 €€ TpaduKy, yCTaHaBIMBaTh CBOWCTBa (yHKIMI: 00IacTh
OIpeJIeJIEHUs,, MHOKECTBO 3HAYEHUH, HyIU (YHKLUH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHWs M YyObIBaHUS, YETHOCTb M HEUYETHOCTb, HAMOOJIbIICE W HAUMEHbIIEe 3HAYCHMS,
ACHMIITOTHI.

Pacno3HaBath KBajpaTuuHylo (yHKIMIO 1O (opmyre, MPUBOAWUTH MPUMEPHI KBaJpaTHUHBIX
byHKIMI U3 peabHON KU3HU, PU3UKU, TEOMETPHH.

Omnpenenste ToOJOKEHHE TpaduKa KBaIpaTHUHOW (YHKIMHM B 3aBHUCUMOCTH OT &
K03((UIIUEHTOB.

Crpouts rpapuk KBaJpaTHUHON (PyHKIIMU, OMHMCHIBATh CBOMCTBA KBAJIPAaTUYHON (PYHKLIUU MO €€
rpaduxy.

Hcnonp30BaTh CBOMCTBA KBAaAPATHUHON (PYHKIMU AJIs1 PEILIEHUS 3a/1a4.

Ha mpumepe kBagparnuHoit GyHKIIMK CTPOUTH rpaduk GyHKImu y =af(kx + b) + ¢

C MOMOILIBIO ITpeoOpa3oBaHuil rpaduka GyHKIUN y=£(x).
WnmocTpupoBaTh ¢ MOMOIIBIO TpaguKa peasbHYyl0 3aBUCUMOCTh MIIM MPOLECC

M0 UX XapaKTePUCTHKAM.

ApudmMernyeckass U reoMeTpuUYeCKasi MPOrpeccuu

CBO60,Z[HO OIICPpHUPOBATHL NOHATUAMU: IMOCIICIOBATCIILHOCTD, apI/I(bMeTI/I‘-ICCKaH U reoMCTpUuICCKas
IIPOTPECCHUMN.

3aIlaBaTI) MMOCJICA0BATCIILHOCTU Pa3HbIMU crocobamu: OIMUCaTCJIbHBIM, TaGJII/IIIHI)IM, C IIOMOIIBIO
(bopMyIIbl 1-TO YJIeHa, PEKYPPEHTHBIM.

BoInonHATh BBIYHMCIEHUS C MCHONb30BaHUEM (GOpMYNT #-rO 4ieHa apudMeTudeckon Hu
reOMETPUYECKON MPOrpecCrii, CyMMBI MIEPBBIX /1 YICHOB.

I/I3o6pa>1<aTb YIICHBI IIOCJIICAOBATCIIBHOCTH TOYKAaMHM Ha KOOp,HHHaTHOﬁ IIJIOCKOCTH.
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Pematy 3amaum, CBA3aHHBIE C YUCIOBBIMHU IOCIEIOBAaTEIbHOCTSIMM, B TOM 4YHCIE 3a/aud U3
peasibHOM KM3HHU (C UCIIOIBb30BaHUEM KaJbKYJIATOPA, UPPOBBIX TEXHOIOTHUH).

Pacrio3naBaTh W TPUBOIUTH MPHUMEPHI KOHEUHBIX W OECKOHEUHBIX IMOCIIEI0BATEIHHOCTEH,
OI'PaHUYEHHBIX MOCJIEI0BATEIBLHOCTEM, MOHOTOHHO BO3pacTaroIux (yObIBaronX)
OCJIEN0BATCILHOCTEN.

Nwmets OpeacTaBJICHUE O CXOOAMMOCTHU IIOCICAOBATCIBHOCTH, YMCTb HaXOAUTh CYyMMY
0eCKOHEUHO yOBbIBAIOLIECH reOMeTpUUECKOM MPOTrPeCCHH.

[IpuMeHATh MEeTOI MaTEMaTHYECKOM MHIYKIIUH TPH PEIICHUH 3a/1a4.
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TEMATUYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ha3Banue pasnena Konmnuectso OcCHOBHBIE BUIBI AESATEIBHOCTH
OcHOBHOE conepkaHue
(Temnl) Kypca 4acoB 00yJaromuxcs

Yucna 51 11 PanmonansHele yncna. CucremMaru3npoBaTh U 00Oramarb 3HaHUs
BBIYUCIICHUSA: CpaBHeHue, ynopsii04MBaHNe 00 OOBIKHOBEHHBIX M JIECSITUYHBIX IPOOSX.
paloHaIbHbIE YHCTa U apuMeTHIeCcKre JeHCTBUA CpaBHUBATh U yNOPSIIOUMBATH IpOOH,
(moBTOpEHUE) C palMOHAIbHBIMU YUCIAMHU. peoOpa3oBbIBas IPU HEOOXOAMMOCTH

Yucnosas npsiMasi, MOTYJIb YHCIIA.
[TporeHTHI, 3a1TUCh MPOIICHTOB

B BUJIE ApoOH U IpoOU B BHUJIE
IPOIIEHTOB. Tpy OCHOBHBIC 3a/1a4H
Ha TPOIEHTHI.

Pemienne TekcTOBBIX 3aa4
apu(pMETHICCKUM

cnocoOom. Pemienue 3amaq

U3 peajbHOM MPAKTUKU Ha

9acTH, APOOH, IIPOIICHTHI,
IIPUMEHEHUE OTHOLLICHUN U
IPONIOPLUHI

MIpH pelieHuH 3aad. PeanbHbie
3aBUCUMOCTH; PEIICHUE 3a/1a4

Ha JIBUKEHHE, pa00Ty, MOKYIIKH,
HaJIOTH

NeCSITUYHBIE IPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCITUYHBIE,

B YACTHOCTH, B OCCKOHEUHYIO JICCATUYHYIO
JPOOBb.

[IpumensTh pazHOOOpa3HbIE CIIOCOOBI U
PUEMBI BEIYUCIICHUS 3HAUSHUH TPOOHBIX
BBIpAXKCHUH, COIepKANTUX OOBIKHOBESHHBIC
U JICCATUYIHBIC TPOOH: 3aMCHSTh

IpU HEOOXOAMMOCTHU JECITUIHYIO APOOh
O0OBIKHOBEHHON U OOBIKHOBEHHYO
JECATUIHOM, MPUBOIUTH BHIPAKCHHE

K popme, Hanboee ynoOHOM

JUTSL BBIYMCIICHUH, TIpeoOpa3OBbIBATh
JIpOOHBIEC BRIPAKCHHS HA YMHOXKCHUC U
JIeJICHUE JECATUYHBIX Apo0eit

K JIEHCTBHIM C I[E€JIBIMU YHCIIAMHU.
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Pemmarpb 3agaun Ha 4acTu, IPOLIEHTHI,
MPOMOPLIMY, HA HAXOXKJICHUE IPOOHU
(IpolieHTa) OT BEJIMYUHBI U BETUYUHBI
1o e€ apoou (IIPOLIEHTY), APOOH
(TIpo1ieHTa), KOTOPBIM COCTABISAET OHA
BEJINYMHA OT Apyrou. [IpuBoauts,
paz0uparb, OLIEHUBATh PA3IMYHbIE
peLIeHHUs], 3aIIUCH PELIEHU TEKCTOBBIX
3aJay.

Hcnonb3oBaTh TaOMUIIBI, CXEMBI, YEPTEHKH,
JPyTUe CPEICTBA MIPEICTABIECHUS JAaHHBIX
MIPU PEIICHUY 3a/1a4U.

Pacnio3naBath v OOBSICHATH, ONMUPASICh

Ha OTPEJICIICHHUS], IPSIMO
MPOIIOPIIMOHATIEHEBIE 1 0OPATHO
MPONOPLIHUOHANIBHBIE 3aBUCUMOCTU MEXKTY
BEJIMYMHAMM; TTPUBOUTH IPUMEPHI 3TUX
3aBUCHUMOCTEHN U3 peaIbHOTO MUPA,

U3 IPYTUX YICOHBIX MPEIMETOB.

Pemate nmpakTHUKO-OpUEHTUPOBAHHBIE
3aJlaud, Ha TPUMEHEHUE APOOeid,
MIPOLICHTOB, TIPSIMOM U 0OpaTHOM
IPONOPLUHOHAIBHOCTEH, IPOIIOPLUN

AnreOpandeckue
BBIPAKEHUS:
BBIPKEHUS C
MEePEeMEHHBIMU

BripakeHue ¢ nepeMeHHbIMHU.
3HauCHHE BBIPAKEHUS

¢ nepemeHHbIMU. [IpencraBnenue
3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJI€ (POPMYIIBIL.
Boruucnenus no popmynam

OBnaneTs anredpandecKou
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHATH €€ B IIPOLIECCE OCBOCHUSA
y4eOHOro Marepuaia.

Haxonuts 3Ha4€HNS BBIpAKECHUN

C IIEPEMEHHBIMU TIPH 33IaHHBIX 3HAYCHUSIX
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IIEPEMEHHBIX; BBIIOJIHITH BBIUUCICHUS
o ¢hopmynam, J0IMyCTUMbIC 3HAYCHUS
IIEPEMEHHBIX

YpaBHEHHS U CUCTEMBI 10 YpaBHEHHE C OTHOW EPEMEHHOM. Pewiars JIMHEHHOE ypaBHEHUE C OHOMN
YPaBHEHMU: JTUHEHHbIE Kopenb ypaBHenus. ColicTBa IIEPEMEHHOMN, TPUMEHSIS ITPAaBUIIA
YpaBHEHUS YPaBHEHUM C OJTHOW MEPEMEHHOM. repexoia OT UCXOJHOTO YPABHEHUS
PaBHOCHUIIBHOCTH YpaBHEHUH. K PaBHOCUJILHOMY eMy Oosee
VYpaBHEHHE KaK MaTeMaTH4yeCcKas npocrtoro Buaa. [IposepsTs, ABnsercs
MOJIEJIb PEAJIbHOM CUTYallUH. JI1 KOHKPETHOE YHCIIO KOPHEM
JInHenHoe ypaBHEHHE C OJTHOU YpaBHEHHS.
nepemMeHHou. Yucno kopHen OrnpenensiTe YuCcia0 KOpHEN JTUHEUHOTO
JMHEWHOTO ypaBHEHUS. PemeHne YPAaBHEHUSL.
TEKCTOBBIX 33/1a4 C IIOMOILBIO Pewiars 1MHEHHOE ypaBHEHHUE,
JIMHENHBIX ypaBHEHUH. JInHEeHOE cozepIKalliee 3HaK MOZYJIS.
YPaBHEHHE, COAEPKAILIEE 3HAK CocraBisTh U peniarb ypaBHEHHE
MOJYJIsL I10 YCJIIOBHUIO 3a/1a4U, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 334U
MIOJTYYEHHBIN PE3YJIbTaT
Uucna v BRIYUCIEHUS: 6 CreneHb ¢ HATYypAIbHBIM [IpuBOANTE YMCIOBBIE U OYKBEHHBIC

CTCIICHL C HATypaJIbHbIM
IIOKa3aTciIcM

nokKazareJjieM U €€ CBOMCTBA.
3anuce uncia B 1€CITUYHOU
HO3UIIMOHHON CUCTEME CUUCIICHUS

IMPHUMCEPLI CTCIICHU C HATYPaJIbHbBIM
IIOKa3aTcJICM, OOBSICHSIS 3HAUCHUS
OCHOBAaHU:A CTCIICHHU M IIOKA3aTCJIsA
CTCIICHU, HAXOAUTHh 3HAYCHUA CTeNEHEU

Buja a’’ (a — moboe panroHaIbHOE
YUCJI0, 7 — HATypaJIbHOE YUCIIO).
[ToHMMAaTh CMBICH 3aITUCH OOJIBIINX YUCENT
C TMIOMOIIBIO JECATUYHBIX ApoOeh n
creneHeil uncna 10, npuMeHsTh uX

B pEaJIbHBIX CUTYyaLUsIX
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Anrebpanyeckue
BBIPAKCHHSI: MHOTOUJICHBI

23

Onnounensl. OMHOUICH
cranaaptHoro Buaa. CreneHb
oaHo4JIeHa. MHOTOYJICHBI.
MHorouJieH CTaHIapTHOTO BHU/IA.
Crenenns muorowicHa. CioxeHue,
BBIYUTAHUE, YMHOXKCHHUE U JCIICHUE
MHoOrowIieHoB. [IpeoOpazoBanue
11€JI0T0 BBIPAXKEHUS B MHOTOUJICH.
Kopau MHOTOWIIEHA.

ToxnectBo. ToxxnecTBeHHEBIE
npeoOpa3oBaHus alreOpandecKux
BbIpaXCHUH. Jl0Ka3aTenbCTBO
TOXJIECTB

OBnazeTh anredpandecKou
TEPMHUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro Marepuarna.

[TpuBOIUTH OTHOYJIEH U MHOTOWICH
K CTaHJIapTHOMY BU]TY.

OnpenensiTe CTENEHU OJHOYJICHA U
MHOTOYJICHA.

BBITIOTHATh YMHOKEHHE OJTHOYJICHA
Ha MHOTOYJICH.

BrITIONTHATH clio’KeHne, BEIUUTAHUE,

YMHOKCHHUC N JCJTICHNC MHOT'OYJICHOB.

HaxonuTh KOpHU MHOTOYIEHA.
DopMyIMpPOBATH ONIPEIETIEHUE
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AnreOpandeckue
BBIpKEHUA: POpMYITbI
COKPAILIEHHOIO YMHOXEHUSA

14

DopmyJIbl COKPALLIEHHOIO
YMHOXEHUS: KBaIpaT CyMMBI U
KBaJpar pPa3HOCTH JIBYX
BBIPa)KCHUH, KBaIpaT CyMMBI
HECKOJIbKUX BBIPAKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPa)KCHUM, PA3HOCTH KBAIPaTOB
JIByX BBIPAKEHUM, IPOU3BEACHUE

Pa3HOCTH U CYMMBI JIByX
BBIPOKEHUH, CYMMa U Pa3HOCTh
KyOOB JIByX BBIPa)KEHUII.
Paznoxxenue MHOTOUICHA

Ha MHOXXHATENU. BeiHecenue
00I11er0 MHOYKHUTEJIS 32 CKOOKH.
MeTtoj rpynmupoBKH

OBnaneTs anredpandeckou
TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSATH €€ B IIPOLIECCE OCBOCHUSA
y4eOHOro Marepuara.

BBINOIHATE TOXKIECCTBEHHBIC
peoOpa3oBaHUs IEIOTO BEIPAKESHHUS
B MHOTOYJICH IIPUBEJCHUEM TOJO0HBIX
CJlaraeMbIX, PaCKphITUEM CKOOOK,

C UCTOJb30BaHuEM (popmyn
COKpALIEHHOTO YMHOXECHHUSL.
OcCy1IecTBIATh Pa3IOKEHNE MHOTOYJIEHOB
HA MHOXUTEIH MTyTEM BBIHECCHHUS

3a CKOOKH OOIIETO MHOKUTES, METOIOM
IpyNIHUPOBKHU, IPUMEHEHUS! (HOPMYIIbl
COKPALLIEHHOIO YMHOXXEHHS.

[IpumensTh npeoOpa3zoBaHue
MHOTOYJICHOB JUIsl PELICHUs pa3INuHbIX
3aJa4 U3 MaTeMaTHKU, CMEKHBIX
MIPEAMETOB, U3 PEAIBHON ITPAKTUKH.
3HaKOMUTBHCA C UCTOPUEH pa3BUTHUS
MaTeMaTHKH
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@OyHKITUU: KOOPJAUHATHI U
rpaduku. OyHKIUU

17

KoopauHara Touku Ha IpsAMOM.
Hucnossle npoMexxyTKU. PaccTosiHre
MEXy ABYMSI TOUKAMHU
KOOPAWHATHOM MPSIMOMU.
[IpssmoyronbHas cucrema
KoopauHaT. AOciucca u opJiMHaTa
TOYKHM HA KOOPAMHATHOU
wiockocTH. [Ipumeps! rpaduxos,
3aJlaHHBIX opMysIamu.

Urenue rpadukoB peasibHbIX
3aBUCUMOCTEHN.

OYHKITMOHATHHBIC 3aBUCUMOCTH
MeXy BennarnHaMmu. [loHsTre
bynkiun. OyHKIUS Kak
MaTeMaTHuecKasi MOJieb peajbHOrO
nporiecca. O0nacTh onpeneneHus u
o0nacTh 3HaU€HUN (PyHKLIHH.
CrnocoOsb1 3aianus GyHkuu. ['paduk
byHKITIH

N300paxars Ha KOOPIAUHATHON MpsSMOU
TOYKH, COOTBETCTBYIOIIINE
3aJaHHBIMKOOP/IMHATAM, JTy4YH, OTPE3KH,
MHTEPBAJIbL; 3aMMCHIBATh UX HA
anreOpanyecKoM S3bIKe.

OTmeuaTh B KOOPAMHATHON TIOCKOCTH
TOYKH T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH
rpad UKy HECTIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OPMYJIaMHU, B TOM YHUCIIE

C TIOMOIIIBIO ITU(PPOBBIX JTa0OPATOPHUIA.
[IpumeHsTh, U3y4arh MPEUMYIIECTBRA,
MHTEPHPETUPOBATh rpaduueCcKuii crnocoo
IpeJICTaBIICHUs U aHaJIM3a pa3HO00pa3HOU
KU3HEHHOU WHOOPMAIIHH.

OcBauBars moHsITHE (QYHKITNN, OBJIA/IEBAThH
(GYHKITMOHAIBHON TEPMHUHOJIOTHEH.
Haxonuts obnacte onpeseneHus: u o0nacTb
3HaYeHUN YHKITUH.

Hcrionp30BaTh pa3auyHbIe CIIOCOOBI 3aJaHuUs
byHKIHM.

Hcnonws3oBarh cBoMCTBA (DyHKITUH

JUTS aHaI3a TpaduKOB PeaTbHBIX
3aBUCUMOCTEH (HyIU QyHKIINH,

IPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIUH,
MIPOMEXKYTKH BO3pACTaHUS U yOBIBAHUS
(GyHKIIMU, HAaMOOJbIlIEe U HAUMEHbIIIEe
3HaYeHUs! HYHKIIUHN)
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OyHKIMU: JIMHEHAs
byHKITUS

YpaBHEHHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JIMHEWHBIX YPABHEHUMN

16

14

Jluneiinasa QyHkus, €€ CBOMCTBA.
I'paduk muHEHHON QyHKINH.
I'padpuk pynkumu y = | x |.
Kycouno-3amannbie pyHKITUN

YpaBHEHHE C AByMS
nepeMeHHbIMU. [ paduk TuHEeHHOTO
ypaBHEHUS C ABYMSI IIEPEMEHHBIMHU.

CucTeMbl JIMHENHBIX YPaBHEHUIN
C ABYMsI IEPEMEHHBIMU.
I'paduueckuii MeTo pelIeHus
CHUCTEMBI JJMHEUHBIX YPABHECHUM
C ABYMsI IEpEMEHHBIMHU. Pemienue
CHUCTEM JIMHEVUHBIX YPABHCHUN

C ABYMs IIEPEMEHHBIMUA METOJIOM
ITOJICTAaHOBKHU U METOIOM
cnoxenus. Cucrema aByx
JIMHEWHBIX YPABHEHUU C IBYMsI
MIEPEMEHHBIMU KAK MOJIEIIb
pearbHOM CUTYallUuH

PacnioznaBarh nuHelHy10 QyHKIIHUIO

y = kx + b, onuceIBaTh €€ CBOICTBA

B 3aBUCUMOCTH OT 3HAYEHU U

K03 GUIIUEHTOB k U D.

CrpouTts rpaduku TMHEHHON QYHKITUH,
GyHKIMU y = | X |, KyCOYHO-3aJaHHOU
(GyHKLIHH.

Wcnonb3oBarh u@poBbIE pecypChl

JUTS IOCTPOEHUS TpauKOB PyHKIIHUI U
W3Y4YEHHUs UX CBOWCTB.

[IpuBOAUTH TTPUMEPHI TUHEUHBIX
3aBHCUMOCTEH B peajibHBIX IpoIeccax u
SIBIICHUSX

CrpouTh B KOOPAMHATHOM INIOCKOCTH
rpaduK TMHEHHOTO ypaBHEHUS C ABYMS
[IEPEMEHHBIMH; T10JIb3YSCh

rpaduKOM, TPUBOAUTH PUMEPHI PEIICHHUS
YpaBHEHUS.

Haxonute pemenne cucTemsl 1ByX
JIMHEMHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU.

CocraBisaTe 1 pemaTb CUCTEMY JBYX
JIMHENHBIX YPABHEHUH I10 YCIIOBUIO
3a/1a4¥, UHTEPIIPETUPOBATh

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4u
ITOJIyYEHHBIN PE3YJIBTAT
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Yucna v BBIYUCICHUS:
ACIIMMOCTD

10

J1eauMOCTb LIENIBIX YHCEN.
CaoiictBa nenumoctd. [Ipocteie

Y COCTaBHbIC uncia. YETHbIE

Y Heu€THbIe uncina. [Ipusnaku
nenuMmoctu Ha 2,4, 8,5,3,6,9, 10,
11. ITpu3Haku 1eTMMOCTH CyMMBI U
IIPOU3BEICHUS LEIBIX YUCET

npu perieHuu 3aaad. Hanbonpmmii
oOIIMiA 1eTUTeNb U HAUMEHbBIIIEe
oO11ee KpaTHOE JIBYX YMCE.
B3auMHO npocTteie uncina.
Auroput™m EBkinna. [lenenue

¢ octatkoM. CpaBHEHUS IIEBIX
YuCeJl IO MOJIYJIIFO HATYPaJbHOIO
yucia

[IpuMeHATH CBOMCTBA JEIIMMOCTH.
[IpuBOINTE TPUMEPHI U PACTIO3HABATH
MPOCTHIC U COCTABHBIE YUCTIA, YETHBIC U
HEUYETHBIC YMCIIa.

Jloka3pIBaTh U MIPUMEHSTh PU3HAKH
nenuMmoctu Ha 2, 4, 8,5,3,6,9, 10, 11,
NPU3HAKU JCITUMOCTH CYMMBI U
MPOM3BEICHUS LIEIIBIX YUCEIL.

HaxoauTth HanOoNbIINHN OO JeIUTEIID
¥ HauMEHbIIee 00I1ee KPaTHOE JIBYyX
YHCell.

Pemiare npakTUKO-OpHUEHTUPOBAHHBIE
3aJ1a4M, UCTIONB3YsI HAMOOIBIIHNKN 001U
JIEIUTENb, HAaUMEHbIIIee 00111ee KpaTHOE
JIByX YHCEIL.

Pacnio3HaBarh B3aMMHO MPOCTHIE YUCTIA.
[Ipumensats anroputm EBknuaa.
DopMyIUPOBATH ONPEACIICHUS IEIIMMOCTH
HAaIIEJIO, YHCEJI, CPABHUMBIX 110 TaHHOMY
MOJYJTIO.

BrInonHSTh AelIeHNe ¢ 0CTaTKOM
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[ToBTOpEeHue, 000061ICHUE,
cucTeMaTHh3alus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136

[ToBTOpEHME OCHOBHBIX MTOHSATHIH
U METOJIOB Kypca 7 Kiacca,
0000111eHE 3HAHUI

BriOupats, mpuMeHsITh OLICHUBATh
CroCOObI CpaBHEHUS YHCEII, BHIYUCIICHUN,
TOXKJIECTBEHHBIX MPEOOPa30BAHMIA
anreOpanyecKux BhIPAKECHUH, PEIICHUS
YPAaBHEHUM U CUCTEM YPaBHEHHM, 3aJaHUS
byHKIUH, aHAIM3a U TIOCTPOEHUS UX
rpaduKoB.

Hcnonb3oBarh QPyHKIIMOHAIBHO-
rpadudeckue mpencTaBIeHus

JUTSL pEIIeHUS 3a/1a4.

Ocy1iecTBIATh CAMOKOHTPOJIb
BBINOJIHSIEMBIX JEUCTBUN U CAMOIPOBEPKY
pe3yJibTara BeIUYMCIECHUM, TIpeo0pa3oBaHu,
nocrpoeHun. Pemars 3agaun u3 peasbHON
KU3HU, IPUMEHATh MAaTeMaTU4YECKUE
3HAHUS

JUTSL pEIIeHUS 3a/1a4 U3 IPYTUX MPEAMETOB.
Petiate TekCTOBBIE 3a7a4U, CPABHUBATD,
BBIOMPATH CIIOCOOBI pELICHUs 3a/1a4u
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8 KUIIACC

Ha3Banwue paznena Konmnuectso OcCHOBHBIE BUABI JEATENBHOCTH
OcHOBHOE cozepKaHue
(Tembl) Kypca 4acoB 00y4aroInxcst
YpaBHEHUS 1 HEPABEHCTBA: 20 YucnoBble HEPABEHCTBA. @opMyJIMPOBATH CBOWCTBA YUCIOBBIX

HCPAaBCHCTBA

CBolicTBa YMCJIOBBIX HEPABEHCTB.
Jloka3arenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ NEpEMEHHON.
Crporue u HECTpOrue
HepaBeHCTBa. CIIOKEHHE U
YMHOXEHHUE YHUCIIOBBIX
HEPABEHCTB.

OueHnBaHNE 3HAYECHUS
BBIPAKEHUS.

[ToHsiTHE O pEllIEeHNH HEPABEHCTBA
C OHOM MEPEMEHHOM. MHOXECTBO
pElLIeHU HEPABEHCTBA.
PaBHOCHIIBHBIE

HepaBeHcTBa. HepaBeHCTBO-
CJIEJICTBHE.

HucnoBble NPOMEXKYTKU. JIMHEHHOE
HEPABEHCTBO C OJJHOU MEPEMEHHOMN
Y MHOKECTBO €r0 PEIICHUM.
Pemienve MMHENHBIX HEPABEHCTB

C OIHOU MEPEMEHHOM.

CucTembl INHEMHBIX HEPABEHCTB
C OIHOU MepeMeHHOM. Pemenne
TEKCTOBBIX 33/1a4 C MOMOIIBIO

HEPaBEHCTB, WLIIOCTPUPOBATh UX
Ha KOOPJAMHATHOM IPSAMOM, TOKa3bIBATh
anreOpanyvecKy.

OneHuBaTh 3HAYCHUS BBIPAKECHUS,
UCIIONb3Yysl HEPABEHCTBA.

[IprMeEHATH CBOKCTBA HEPABEHCTB B XO/E
penieHus 3a1ad.

OHpeI[eJ'IHTI) PaBHOCHIIBHBIC HCPABCHCTBA.

[IpuBOANTE IPUMEPHI PELICHUI
HEPABEHCTB.

Pewrars 1MHElHbBIE HEPABEHCTBA C OJTHOU
MIEPEMEHHON, CUCTEMBI JINHENHBIX
HEPaBEHCTB, U300paXkaTh pellIeHre

Ha YMCJIOBOW MPSAMOM, IOKA3bIBATh
HEpPABEHCTBA.

Pemiars TeKCTOBBIE 33/1a4M € IOMOILBIO
JIMHEWHBIX HEPABEHCTB C OJTHOMU
IIEPEMEHHOM.

HccenmenoBaTe TMHENHOE HEPABEHCTBO
C OTHOM MEPEMEHHOU

C ITapaMeTPOM.
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JIMHEWHBIX HEPABEHCTB C OJTHOMN
MIEPEMEHHOM

3HAKOMUTBCA C UCTOPUEH Pa3BUTHS
anreOpsl

Yucna v BEIYUCIIEHUS
KBaJpaTHbI KOPEHb

17

KBanparnsie kopHH.
ApudmMernueckuii KBaJipaTHbIN
KOPEHb U ero cBoiicTia. [lonsTue
UPpAIMOHATBHOTO YHCIIA.
JlericTBus

UppaIMOHATbHBIMU YUCIAMHU.
CaoiicTBa A€CTBUI €
MPPalHOHAIBHBIMHA YHCIIAMU.
CpaBHeHHME HppaALMOHATBHBIX
yucesl. MHOXeCTBO
JNEUCTBUTENBHBIX YHCEIL.
IIpencraBienus 0 paclIMpeHUsIX
YHCIIOBBIX MHOYKECTB.
JlommycTrmble 3HAYCHUS
MIEPEMEHHBIX B BBIPAKEHUSX,
COZIEpIKAIIUX apUPMETHIECKUE
KBaJ[paTHHIC KOPHHU.
Toxx1eCTBEHHbIE TPEOOpPa30BaAHUS
BBIPAKEHUH, CONIEPHKALUX
apupMeTHIECKHIE KBAJPaTHbIC
KOpHU

@opMyIMpOBATH ONIPEACIICHUE
KBaJPATHOTO KOPHS U3 YHCIIA,
apu(PpMETUIECKOTO KBAAPATHOTO KOPHSI.
[IpuMeHATE onepanuio U3BICYCHUS
KBaJPATHOTO KOPHS M3 YHCIIA, UCIIOIb3YS
IPU HEOOXOUMOCTH KaJIbKYJISATOP.
OueHnBaTh KBaJIpaTHBIE KOPHU LIEJIBIMUA
YHUCIaMU U JIECATUYHBIMU APOOSMHU.
CpaBHHBATH U yHIOPSA0YMBATh
palOHAJIbHBIE U NPPalMOHAIbHBIE YUCIIA,
3alMCaHHbIE C TOMOIIBIO KBAJAPATHBIX
KOPHEW.

BrinonHaTh onepanuu ¢
VpPpALMOHATBHBIMU YUCIAMU.

ViccrenoBaTh YPaBHEHHE X2 = ¢, HAXOIHT
TOYHBIE U MPUOIMKEHHBIE 3HAYEHUS
KOpHe# nipu a > 0.

HccnenoBars CBOMCTBA KBAIPATHBIX
KOPHEM, MIPOBOAS YUCIIOBBIE
DKCIIEPUMEHTHI C UCIIOJIB30BAaHUEM
KaJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3bpIBaTh CBOMCTBA apU(PMETHUECKUX
KBAJIPAaTHBIX KOPHEH; IPUMEHSATD UX
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JUTSL IPe0Opa30BaHUs BBIPAKEHUH.
BrInonHATh MpeoOpa3oBaHUsl BBIPAKEHUH,
COJZIEpIKAIMX KBaJAPATHBIC KOPHU.
Bripaxxars nepemeHHbIe U3 (HOPMYIL.
BpancnsaTe 3HaYEHUS BBIPAXKEHHU,
COZIEpIKAIIMX KBaJApPaTHbIE KOPHH,
UCIIOJIBb3YS IPU HEOOXOAMMOCTH
KAJIBKYJISTOP.

Hcnonb30Barh B X0A€ pEUICHUS 3a7a4
AIIEMEHTAPHBIE IPENCTABIECHUSA,
CBSI3aHHBIC C TPUOTHKEHHBIMU
3HAUECHUSIMU BEJIMYMH.

3HAKOMUTBCA C UCTOPUEN PA3BUTHS
MaTE€MAaTUKU

YpaBHEHUS 1 HEPABEHCTBA:
KBaJ[paTHHIE YPaBHEHUS

17

KBangparHoe ypaBHeHue. @opmyna
KOPHEW KBAJIPAaTHOTO YPaBHEHMSI.
KonnuecTBo A€CTBUTENBHBIX
KOPHEW KBAJIPaTHOTO YPaBHEHMUS.
Teopema Buera.

YpaBHEHUS, CBOOUMBIE

K JINHEMHBIM YPaBHEHUSAM

WM K KBaJpaTHbIM YPABHEHHUSIM.
KBanparnoe ypaBHeHne

¢ mapameTtpom. Pemenue
KBaJPATHBIX YPAaBHEHUN

Pacnio3naBarb ypaBHEHUS ¢ OTHOU
IIEPEMEHHON, KBaJIpaTHbIE YPaBHEHMUSI.
OnpenensaTs paBHOCWIbHBIC YPABHEHUS.
[IpumeHATH CBOWCTBA YPABHEHUM C OJTHOU
IIEPEMEHHOM.

3anucbiBaTh (HOPMYITy KOpHEH
KBaJPAaTHOIO YPaBHEHMUs; peIIaTh
KBaJPATHBIC YPABHEHHUSI — ITOJHBIE U
HEITOJIHBIE.

OnpenensaTs KOJINYECTBO AEUCTBUTENBHBIX
KOPHEM KBAIPaTHOTO YPAaBHEHUS.
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¢ mapameTrpamu. Pemenue
KBaJPATHBIX YPaBHEHUN,
CoZIepKaluX 3HAK MOMYJISL.
YpaBHEHHE KaK MaTeMaTuyecKas
MOJIEJIb PEAIBHOW CUTYaLlUH.
Pemienne TekCTOBBIX 3a1a4

C IIOMOIIBIO KBAJAPATHBIX
YpaBHEHUI

Habinronars 1 aHanu3upoBaTh CBS3b
MEXAY KOPHSIMH U KO3 puiieHTamu
KBaJPAaTHOTO YPaBHEHMUSI.
dopmynupoBarb Teopemy Buera, a Takxke
o0paTHyI0 TeOpeMy, IPUMEHSTh 3TH
TEOPEMBI JIJI PELUICHUS 3a/1a4.
[IpoBOAMTH MPOCTEHIIINE UCCIENOBAHUS
KBaJPaTHBIX YPaBHEHUH.

Pemath TeKCTOBBIE 3aa4H.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSA
MaTeMaTUKU

Anrebpanyeckue
BBIPAKEHUSA: IPOOHO-
parroHaIbHBIC BBIPAKCHHSI

17

PanmonansHbIe BRIpaXeHUS.
ToxnecTBeHHbIe MpeoOpa3zoBaHUS
paIoHaIbHBIX BBIPAKEHUH.
AnreOpaunydeckas 1po0b.
JlonmycTrmple 3HaAYCHUS
NEPEMEHHBIX B APOOHO-
PaIMOHATILHBIX BBIPAKEHUSIX.
OCHOBHOE CBOMCTBO
anreOpanyecKko ApooH.
CnoxxeHue, BEIYUTAHHUE,
YMHO)KEHUE U JIeJICHHUE
anreOpandecKkux JpooOei.
Bo3Benenue anredpanyeckoit
JpoOHU B CTENIEHb

3anuchIBaTh aNredpandecKkue BHIPAKEHUS.
HaxomuTh nomycTuMblie 3HAYCHUS
MIEPEMEHHBIX B APOOHO-pAIIMOHATBEHBIX
BBIPKCHUSIX.

BBITIONTHATH YHCIOBBIC TTOICTAHOBKY H
BBIUUCIISATH 3HAYCHUE IPOOH, B TOM YHUCIIE
C MIOMOIIBIO KAJIbKYJISATOPA.
dopmynupoBaTh OCHOBHOE CBONCTBO
anredpanyeckor ApoOH U MPUMEHSTh €T0
JUTs ipeoOpa3oBanusi 1poOei.

BhITIONHATH TOX/IECTBEHHBIC
npeoOpa3oBaHus paluOHAIBHBIX
BBIPAKCHUU.

BoInonHATh efcTBUS ¢ anredpanyecKuMu
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npoosmu. [IpumensaTs npeoOpa3zoBaHus
BBIPXEHU JUIs PEILICHUs 3aau.
Bripaxkats nepemeHHble U3 GopMyI
(puznueckux, reOMETpUIYECKHUX,
OIMCBIBAIOLINX OBITOBBIE CUTYAIHH)

YpaBHEHUS U HEPABEHCTBA: 19 JpobHO-paninoHalibHbIE Pacrio3naBarb 1poOHO-palilioOHaIbHbIE
TpOOHO-PAIMOHATHHBIE ypaBHeHus. Pemenue 1poOHO- ypaBHEHUSI.
YPaBHEHUS pPalMOHAIIBHBIX YPABHEHUH, Pemarb 1poOHO-paliOHaIbHbIE
CBOJSIIIMXCS K TUHEWHBIM WIIHA K ypaBHEHMS, CBOJISIIMNECS K JIMHEHHBIM WU
KBaJPATHBIM YPaBHEHUSIM. K KBaJIPaTHbIM YPaBHEHUSIM, UCIIOJIb30BaTh
Petienrie npoOHO-paliMOHATIBHBIX METOJ| 3AMEHBI IEPEMEHHOM.
YPaBHEHUU METOHAOM 3aMEHbI Pemarp TexcTOBBIE 3a/1a4U
nepeMeHHoO!. Pemenne TekcToBhIX anredpanyeckuM crocoOOM: NEPEXOAUTh
3a/1a4 C TOMOILbIO APOOHO- OT CJIOBECHOU (POPMYIUPOBKHU yCIOBUS
palMOHAIBHBIX YPAaBHEHU. 3aJla4yd K aJire0panyecKoil MOJENIH IMyTEM
I'paduyeckas unrepnperarus COCTaBJICHHS YpPaBHEHUS; peIllaTh
YPaBHEHMH C IByMs IEPEMEHHBIMH | COCTaBJIEHHOE YPaBHEHHUE,
MHTEPHPETUPOBATH PE3YJIbTAT.
Hcnonws3oBarh rpaduueckyo
MHTEPIPETALNIO YPABHEHUI C IBYMSI
NepeMEHHBIMU
OyHKIMHU 15 Ob6nactp onpenieseHus: u Hcnonp3oBarh PyHKIIMOHATEHYIO

MHOKECTBO 3HaYCHUH (YHKITUH.
CrniocoOsI 3a1aHust GyHKITUM.
['paduk dynkuuu. YreHue cBONCTB

TEPMUHOJIOTHUIO U CUMBOITUKY.
Haxonutb o6sacte onpeaeineHus u
MHOKE€CTBO 3HAYCHUH (PYHKIIUH.
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byukumu no e€ rpaduky. [pumepst
rpa@uKoB QPyHKIIHI, OTpaKaIOIIHUX
peasbHbIE MPOLIECCHI.

®OyHKINH, OTIUCHIBAIOIINE MPSIMYIO
¥ 00paTHyI0 MPONOPUUOHATbHBIE
3aBUCUMOCTH, UX TPAPUKH.

Oynximun y = x4,y =x°, y=+ x,
k

y=_ U UX CBOMCTBA
X

Boeraucists 3HaueHust PyHKIHHN, 3aTaHHBIX
dbopmynamu (Ipu HEOOXOAUMOCTH
MCIIOJIb30BATh KaJIbKYJIATOP); COCTABIATH
TaOJIUIIBI 3HAYCHUH (PYHKITHH.

OnuceIBaTh CBOWCTBA (PYHKIIMHM HA OCHOBE
e€ rpaduyecKoro MpeCTaBICHUSI.
Haxonuthb ¢ nomoupto rpaduka QyHKIMU
3HAYEHHUE OAHOM U3 PacCMaTpPUBAEMBIX
BEJIMYMH I10 3HAYECHUIO IPYTOM.
Hccnenosats npuMepsl rpaduKoB,
OTPaKAIOIIUX peAbHBIE MPOLIECCHI U
sByieHus. [IpuBoAUTE IpUMEpPHI MPOLIECCOB
U SIBJICHUM C 3aJJaHHBIMU CBOMCTBAMH.
Bripakars hopmynnoit 3aBUCUMOCTh
MEXTy BETUYMHAMU.

OnuchiBaTh XapakTep W3MEHEHHUs OHOM
BEJINYMHBI B 3aBUCHUMOCTH oT
W3MEHEHUS IPYTOM.

Pacrio3HaBarh BUAbI U3y4aeMbIX (YHKIIHII.

Crpouts rpaduku QyHKIUi y = x>, y = X,
k

y=Jx, r=—.
X

Hcnonp3oBarh (QyHKITMOHATHEHO-
rpaduyueckue npecTaBIeHus

JUISL pEIICHUs] U UCCIIE0BAaHUsl ypaBHEHUHN
Y CUCTEM YPAaBHEHUM.
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[TpumensTs undpoBbIe pecypehl
JUTSl IOCTPOEHUS TPaQUKOB U
HCCIIEIOBAaHUS CBOMCTB (DYHKITUH

Anrebpandeckue
BBIPKCHUS: CTCTICHH

14

CremneHsb ¢ EIbIM NOKA3aTeNEM U
€€ CBOMCTBA.

CranmapTHbli BUI yncia. Pazmepsl
00BEKTOB OKPYXkAIOIIEro MUpa,
JUTUTENBHOCTD MPOLECCOB

B OKPY>KaroIlIEM MUPE

DopMyIHUPOBATH ONPEICIICHUE CTETICHU
C LI€JIBIM TTOKa3aTEeIeM.
DopmMyIUpOBATH, 3aMKCHIBATH

B CUMBOJIMYECKOM (hopMe U
WJUTIOCTPUPOBATh MPUMEPAMH CBOMCTBA
CTEIICHU C LIEJIbIM [OKa3aTeJIEM.
[IpuMeHATH CBOMCTBA CTENEHN

TSl TpeoOpa3oBaHus BBIPAXKEHUH,
COZIEpaIMUX CTEIEHH C LEJIbIM
TOKa3aTeJIeM.

BBINOIHATE ACUCTBUS C YUCIIAMM,
3allUCAaHHBIMH B CTAHIAPTHOM BUJIE
(YMHOX€EHUE, JeJeHue, BO3BEICHUE

B CTCTICHB ).

[Tony4dars npeacTaBiI€HUE O 3HAUUMOCTH
JIEUCTBUTENBHBIX YHACEN B MMPAKTUYECKON
JIeSITeJIbHOCTH YeJIOBEKa.
AHanM3UpOBaTh U JI€JIaTh BHIBOIBI

O TOYHOCTHU TIPUOIMKEHHUS
MPPAlMOHATBHOIO YHCIIA IPU PEIIEHUN
3ajad4.

OKpyrsiTh UppallMOHANIbHBIC YUCIIA,
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BBINIOJIHATH IPUKUAKY pE3yJibTaTa
BBIUMCJICHUH, OLICHKY 3HAYEHUW YUCIIOBBIX
BBIPAKCHU

Hucna v BEIYUCIEHUS: 7 Jlemenue ¢ 0CTaTKoM. DopMyIHUPOBATH ONPEACIICHUS IEITUMOCTH
JEJIMMOCTh CpaBHEHHUS LIETBIX YHCET HAIIEJI0, YHCEI, CPABHUMBIX 110 JAHHOMY
110 MOZYJIIO HaTypaJIbHOTO YHCIIA. MOZYJIIO.
CBolicTBa CpaBHEHMI IO MOAYIIIO. BBINOIHATE €7€HNE ¢ OCTATKOM.
OcTtarku CymMMBbl U ITPOU3BENCHUS Jloka3pIBaTh M IPUMEHATH CBOMCTBA
10 TAHHOMY MOJYJIEO CPaBHEHMMU 110 MOZAYIIIO.
HaxomuThk ocTatku CyMMBI U
IIPOU3BENCHUS 110 JAHHOMY MOJYJIIO
[ToBTOpEeHue, 00001IEHNE, 10 [ToBTOpEHNE OCHOBHBIX MOHATUI U | BpIOMpaTh, NPUMEHSTH OLIEHUBATH

cucTeMaTHh3alus 3HaHUH

METOZIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHIe 3HAaHUH

CIOCOOBI CpaBHEHUS YHCEII, BHIYUCIICHUH,
TOXKJIECTBEHHBIX MPE0OPa30BaAHMIA
BBIPAXXCHUH, PEIICHUS YPABHEHUU U
CHUCTEM ypaBHEHUI, HEPABEHCTB,
MOCTPOEHHUSI TpauKOB.

Ocy1iecTBIsATh CAMOKOHTPOIb
BBINOJIHSEMBIX JEUCTBUA U CAMOIIPOBEPKY
pe3ybpTara BhIYUCIICHUM,
npeoOpa3oBaHUM, TOCTPOCHUM.

Pewrars 3a1auum U3 peasbHOU KU3HU,
MIPUMEHATh MaTEMATUYECKUE 3HAHUS

JJI1 peIICHUS 3aaa4 U3 JIPpYyTux MpcaMcTOB.

Pemate TekcTOBEIE 3aJa4u, CpaBHUBATD,
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BBIOMPATH CIIOCOOBI PEIICHUs 3a/1a4H.
Hcnonb3oBarh PyHKIIMOHATBHO-
rpadguyeckue npeacTaBIeHUs

JUISL PELICHUS 3a/1a4

OBULIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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9 KUIIACC

HYJIU (PYHKIUH, TIPOMEXYTKH
3HAKOIMIOCTOSTHCTBA (DYHKITHH,
IPOMEXYTKH BO3pACTaHUsS U
yObIBaHUS (PyHKIIMH, YETHBIE U
Heu€THbIE QYHKIIMU, HAUOOJbIIIEE U
HanMEHbIlIee 3HaYeHUs (QYHKIUH.
[TocTpoenue rpapukoB GyHKIUN
C TIOMOTIIBIO TTPeoOpa3OBaHUM.
KBagparubiii TpéxuiieH. Kopau
KBaJpaTHOIO TPEXUIICHA.
Paznoxxenue kBagparHoro
TpEXWICHA HA JIMHENHBIE
MHOKUTEIH.

KBaaparuunas GpyHkims u eé
cBoiicTBa. [lapabGona, KoOpaMHATHI
BEPIIMHBI TapadoIIbl, OCh
CUMMETpPHUU Napaldobl.
[Toctpoenue rpaduxa
KBaJpaTUYHON (YHKIIUH.
[Tonoxenue rpaduka
KBaJIpaTUYHON (QYyHKIIUU

Hassanue paszgeina Konmnuectso OcCHOBHBIE BUABI JEATENBHOCTH
OcHOBHOE cozepKaHue
(Tembl) Kypca 4acoB 00y4aroInxcst
OyHKIMU 25 ®Oyukius. CoiicTBa QyHKINN: OnuckIBaTh MOHATHE «DYHKIUSY.

[IpuMeHsTH CBOMCTBA QYHKIIMMI: HYJIU

GYHKITUY, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA

byHKIMH, TPOMEXYTKHA BO3pACTaHUS U
yObIBaHMs PyHKIINHU, YETHBIC U HEUETHBIC
GbyHKIIMY, HanOOoJIbIIee U HAUMEHbIIIEEe
3Ha4YeHUs (QYHKITHH.

PacniozHaBarb KBaJipaTHBIN TPEXUIEH,
yCTaHABJIMBATh BO3MOXKHOCTD €ro
pa3ioKeHUs Ha MHOXKHUTEIH,
pacKiIabIBaTh Ha JIMHEHHBIE MHOKHUTEIN
KBaJIPATHBIN TPEXUIIEH C
HEOTPHIATEIbHBIM JUCKPUMHUHAHTOM.
Pacmio3naBath kBapaTHuHy O (DYHKIIUIO
o ¢hopmyse.

[TpuBOIUTE IPUMEPHI KBAAPATUIHBIX
3aBUCHMOCTEN U3 PEAIbHOM JKU3HU,
(bU3HUKH, TEOMETPUH.

BoisBisTe 1 0000111aTh 0COOEHHOCTH
rpaduka

KBaIpaTUYHON (QYyHKIIUU

y=ax*+ bx + c.
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B 3aBUCHUMOCTH OT €€

ko3 dunientoB. Mcnonb3oBanue
CBOMCTB KBaJIpaTUIHON (PYHKIIUH
JUISL peLIEHUs 3a]1a4.

CreneHHble QYHKIMH

C HaTypaJIbHbIMH MOKa3aTEISIMH,

uX rpauku 1 CBOMCTBA.

I'papuku pynxuuit: y=~ x, y<3 x,
y=Ix]

OmnpenensiTe KOOPAUHATHI BEPITAHBI
napadoJibl, OCh CHMMETPHUH NapadoJIbI.
Crpoutb rpadmku KBapaTUYHBIX
byHKIUH, 3aaHHBIX (popMynamMu Bua
y = ax’,

y=ax’+q,y=(x+by+c,
y=ax*+bx +c.

BrimonHaTh moctpoenue rpadukoB
(GyHKIMI ¢ TOMOIIBIO TPeoOpa3oBaHU
BUJIA:

Sx) = fx) + a; fx)7 flx + a); fix) —
kfx), flx) = Al x ), fx) = | Ax) |-
Pacrio3naBathb creneHHble QYHKIHH

C HaTypaJIbHBIMU TTOKA3aTeIsIMHU, CTPOUTD
rpaduky cTeneHHbIX (QyHKIIHIA

C ToKazaressamMu 2 u 3.

Hcnonb3oBarh cBOKCTBA IPpaUKOB
CTETICHHBIX (D)YHKIIUN C HATYPATbHBIMU
MOKAa3aTe MU TP PEIICHUH 3a]1ad.
Crpoutb rpadukn Qynkuit y =~/ x,
y=Hx, y=|x|.

AHaJII/I3I/IpOBaTL U IIPUMCHATDH CBOMCTBA

W3YYCHHBIX (DYHKITUH I UX TIOCTPOCHUS,

B TOM YHUCJIE C MMOMOILBIO [IU(PPOBBIX
pecypcoB
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YpaBHEHUS 1 HEPABEHCTBA:
KBaJIpaTHbIC HEPABEHCTBA

15

[IonaTHE O peleHnn HepaBeHCTBA
C OHOW IepeMEHHOM. MHOXECTBO
pELLIEHUN HEPABEHCTBA.
KBagparHble HEpaBEHCTBA C OTHOU
nepeMeHHoU. Perienne HepaBeHCTB
rpapuecKkuM METOJIOM B METOIOM
uHTepBanoB. HepaBeHcTBa,

cozep Kanme 3HaK MOIYJIS.
Cucrembl HEPABEHCTB C OJHOMN
MIEpEMEHHOU. Pelienne TeKCTOBBIX
3a/1a4 C IOMOILBIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

HepasencTso ¢ n1Byms
IepeMeHHbIMU. Pemenne
HEPABEHCTBA C ABYMsI
nepemMeHHbIMU. ['paduyeckuii
METOJI PELIECHUS CUCTEM
HEPABEHCTB C ABYMs
nepeMeHHbIMA. CHUCTEMBI
HEPABEHCTB C ABYyMs [IEPEMEHHBIMU

Yurarh, 3aMUCHIBATh, IOHUMATh,
HHTEPIIPETUPOBATH HEPABEHCTBA;
UCIIOJIb30BATh CHMBOJIMKY U
TEPMUHOJIOTHIO.

BrinonaHsATh npeoOpa3oBaHusl HEPABEHCTB,
UCIIOJIb30BAaTh JUIsl MPeoOpa30OBaHMUs
CBOMCTBA YMCIIOBBIX HEPABEHCTB.
Pacno3naBarh KBaJipaTHbIE HEPABEHCTBA
C OTHOM MEPEMEHHOM.

Pemrare kBagpaTHOE HEPABEHCTBO
rpauuecKuM METOJIOM U METOIOM
MHTEPBAJIOB.

Pemates kBajpaTHBIC HEPABEHCTBA,
UCIOJIBb3YS Tpaduueckue mpeiCcTaBIeHuUs.
Pelate HepaBeHCTBA, COJEpPKAIIUE 3HAK
MOJLYJIS.

N3o0paxars perieHue HepaBeHCTBa

C OJTHOW MEPEMEHHOM U CHCTEMBI
HEPABEHCTB HA KOOPAWUHATHOU MPSIMOU,
3aMUCHIBATh PEIICHUE C TTOMOIIbIO
CUMBOJIOB.

OcBauBaTh U TPUMEHSITH HEPABEHCTBA
[IPU PEIICHUU Pa3JIMYHbIX 33/a4, B TOM
YHCJIe MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacno3naBarh HEpaBEHCTBO C JBYMSI
MEPEMEHHBIMU.
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[IpumeHsTh rpaguuecKuii METOJT PELLICHHUS
CUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU

YpaBHEHUS U HEPABEHCTBA:
YPaBHEHUSI, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpaTHbie ypaBHEHUS.
[Ipumepsl NPUMEHEHN METOIOB
PaBHOCUJIBHBIX NPe0Opa30BaHUM,
3aMEHbI IEPEMEHHON,
rpaduueCcKoro MeToaa Mpu
pEeLIeHNN YpaBHEHUN 3-U U 4-1i
CTEIICHEN.

Pemienrie npoOHO-paliMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.
Pemenne cucrem ypaBHeHUN

C ABYyMS IEPEMEHHBIMU.
Pemenue npocrenmumx cucteM
HEJIMHEWHBIX YPABHEHUHN C IByMS
nepeMeHHbIMU. ['paduuecknii
METOJI PEUIEHUS CUCTEMBI
HEJINHENHBIX YPAaBHEHUU C IBYMsI
nepeMeHHbIMH. CrucTeMa JIByxX
HEJIMHENHBIX YPABHEHUN

C ABYyMs IEPEMEHHBIMU KaK MOJIEIIb
pEANTbHOM CUTYaLINH.

Cucrema HETMHEMHBIX YpaBHEHUHN
C IapaMeTpoM.

Pemmars OukBagpaTHbIC YpaBHEHUS.
[IpuMeHsTh METO/IBI PABHOCHIIBHBIX
npeoOpa3oBaHUid, 3aMEHbI IEPEMEHHOM!,
rpaduueckoro MeTojia Mpu pelIeHUH
ypaBHEHU 3-i U 4-1 CTENEeHE.
Pemate 1poOHO-palimoHaIbHbIE
YpaBHEHHS U HEPABEHCTBA.
Pacno3naBarh JTUHEWHBIC YpPAaBHEHUS
C ABYMsI IEPEMEHHBIMU.

Crpoutsb rpaduku ypaBHEHUH, B TOM
YHUCJIe UCTIOJIb3Ys LIU(PPOBBIE PECYPCHI.
Pemare npocrenme cucTeMsl IBYyX
HEJIMHEMHBIX YPABHEHUU C IBYMsI
MEPEMEHHBIMU.

[IpuBOIUTH IrpaduuecKyro
MHTEPIPETALNIO PELIEHUS] YPAaBHEHUS
C ABYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHHH C IBYMSI IEPEMEHHBIMU.
Pemate TekcTOBBIE 3a1a4n
anredpandecKuM CrioCoOOM.
HccnenoBarh CUCTEMBI HEIMHEWHBIX
YPAaBHEHHUM C TapaMETPOM.
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[Ipocrelimme HEpaBEHCTBA C ABYMS
NEPEMEHHBIMHU U UX CUCTEMBI

Pemrare nmpocrelimme HepaBeHCTBA
C ABYMsI IEPEMEHHBIMU U UX CUCTEMBI

Yuciosrie
IIOCJIEI0BATEILHOCTHU
Y IPOTPECCUU

25

[TonsiTvEe yncIOBOM
nocjeaoBaresbHOCTU. KoHeuHble u
OECKOHEUHbIE
MOCJIEI0BATEIBHOCTH.
OrpannueHHast
NIOCJIEIOBATEIbHOCTh. MOHOTOHHO
BO3pacraromias (yobiBaromias)
MOCJeI0BaTeIbHOCTh. CIIOCOOBI
3a1aHusl MIOCIEN0BATEIbHOCTH:
OIHMCATCIIbHBIN, TAOMYHBIN,

C IOMOUIbIO (DOPMYIIBI #-TO YIICHA,
PEKYPPEHTHBIN.

Apudmernueckas u
reoMeTpuiecKas Mporpeccumu.
CBoiicTBa 4JIECHOB
apu(pMETHIECKON U
TEOMETPUYECKON IIPOTPECCHM.
DopmyIbl 1-T0 YIEHA
apu(pMETHIECKON U
Tr€OMETPUYECKON IPOTPECCHM.
DopMyIibl CyMMBI MIEPBBIX N
YJICHOB apu(METUYECKOM U
TEOMETPUYECKOM ITPOTPECCHI.

OcBanBaTh U IPUMCHATH UHIACKCHBIC
0003Ha4YEHMsI, CTPOUTH PEUECBBIC
BBICKA3bIBAHUSI C UCTIOIH30BAHUEM
TEPMUHOJIOTUH, CBSI3aHHOH C MOHITHEM
MOCJIEIOBATEIBHOCTH.

Omnpenensars BUIbI TOCIE0BATEIBHOCTEH:
OrpaHUYEHHAs! MOCIEeI0BAaTEIbHOCTD,
MOHOTOHHO BO3pacTaroiast (yObIBaro1asi)
HOCJIEI0BATEIbHOCTD.

AHanu3upoBaTh GOPMYITy 7-TO YIeHA
MOCIIEZIOBATEIbHOCTH HIIM PEKYPPEHTHYIO
bopMyITy ¥ BBIYUCISTH YJICHBI
MOCJIeIOBATEIbHOCTEH, 3a/IaHHBIX STUMU
dbopmynamu.

YcranaBnvMBaTh 3aKOHOMEPHOCTD

B IIOCTPOEHUH MOCIIEI0BATEIbHOCTH,
€CJIM BBIMKCAHBI MIEPBbIE HECKOIBKO

€€ YJICHOB.

Pacnio3naBarh apupmMeTHUECKyIO U
Te€OMETPUYECKYIO TPOTPECCUH TTPH PA3HBIX
crioco0ax 3a7aHusl.

Pemarp 3a1auu ¢ MCIOIB30BaHUEM
dbopmyin n-ro uieHa apuMeTHIeCKOn
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3ajaun Ha MPOLEHTHI, OAHKOBCKHE
BKJIQ/Ibl U KPEJUTHI.
[IpencraBnenne 0 CXOIUMOCTH
MOCIIEA0BATEIIbHOCTH,

0 CyMMHUPOBaHUU OECKOHEYHO
yOBIBaIOIIEH T€OMETPUIECKON
IIPOTPECCHUM.

MeTton MaTeMaTH4eCKOU
uHaykuuu. [Ipocrenmme npumepsl

Y TEOMETPHUYECKOU MPOrPECCUN, CyMMBI
IIEPBBIX 71 YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIbHOCTH
TOYKaMH Ha KOOPAUHATHOU

TJIOCKOCTH.

PaccmarpuBaTh npuMepbl NPOLECCOB U
SBJICHUN U3 PEAIIbHOM KU3HH,
WUTFOCTPUPYIOLIUE U3MEHEHNE

B apu(pMeTUYECKON

IIPOrPECCUH, B TEOMETPUUECKON
MIPOTPECCUU; NU300paKaTh
COOTBETCTBYIOLIME

3aBUCUMOCTH IrpauyeCcKH.

Pemiare 3a1aun Ha POLIEHTHI, OAHKOBCKHE
BKJIAJIbl U KPETUTOBAHUE.

[IpencraBnath OECKOHEUHBIE
nepuonYeckre Apodu B BUJE
OOBIKHOBEHHBIX.

3HAKOMUTHCA C TOHSATUEM CXOJIMMOCTHU
IIOCJIEI0OBATEIbHOCTH, HAXOIUTh CyMMY
OECKOHEYHO yOBbIBAIOILIEH FEOMETPUYECKOM
IIPOrPECCUN.

[IpumeHsATh METOT MaTEMaTHYECKON
WHAYKIHH.

3HAKOMUTBCA C UCTOPUEH Pa3BUTHS
MaTeMaTUKU
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Anrebpanueckue
BBIPKCHUS: CTETICHb
C panrOHAIbHBIM
HoKazareseM

12

Kopens n-it crenenu. CoiicTBa
KOpH# n-i crenenu. CTeneHb

C palMOHaIbHBIM MTOKa3aTeIeM

Y €€ CBOMCTBA.

Toxx1eCTBEHHBIE MTPE0OPa30BaAHUS
BBIpAKEHUH, COZIEpKALIUX KOPEHb
n-u cTeneHu. TOXIECTBEHHbBIE
npeoOpa3oBaHus BBIPAXKEHUH,
COJIEPIKAILIUX CTENEHb

C pallMOHAJIbHBIM MTOKa3aTeaeM

DopMyIIHpOBATH OMPEACIICHUS] KOPHS

n-¥ CTENEHU U CTETICHU C PallMOHATbHBIM
MOKa3aTeJIeM.

[IpuMeHsTH onepaIuio

W3BJICUCHUS KOPHS -1 CTEIECHH,
WCIIONB3YS MPU HEOOXOIUMOCTH
KaJIBKYJISITOP.

BrluncnaTh 3HaU€HUE CTENIEHH

C pallMOHAIBHBIM TTOKA3aTEIIEM.
OueHnBaTh 3HAYEHUE KOPHS 1- CTENEHU,
3HAQYEHUE CTETICHU C PalMOHAIbLHBIM
MOKa3aTesieM IEIbIMH YUCIIaMH U
JECATUYHBIMU JIPOOSIMH.

CpaBHUBATh U yIOPSA0YUBATH
palMoHaJIbHbIC U UppallMOHATbHbIE YHCIIA,
3aMMCaHHbIE C TTIOMOILBIO KOPHS -1
CTEIEHU, CTETICHU C PALIMOHATBHBIM
MOKa3areseM.

BBIMOTHATH TOXIE€CTBEHHBIC
peoOpa3oBaHUs BBIPAKEHHUS,
COJZIEPIKAIIETO KOPEHD N-U CTENICHH,
CTEIEHb C PAIIMOHAIBHBIM MOKA3aTeIeM.
3HAKOMUTBCS C UCTOPUEHN Pa3BUTHUS
MaTeMaTUKU

[ToBTOpeHue, o600IICHNE,
cCUCTeMaTHU3alMs 3HaHUHN

34

Uucna u BeruucieHus (3amnuch,
CpaBHEHUE, IEUCTBUS

OnepupoBaTh NOHSATUEM YHUCIOBOTO
MHOXECTBA.
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C ICUCTBUTEIIPHBIMU YUCITAMH,
YHUCJIOBAs MPSMast; IPOICHTHI,
OTHOIIICHUS, TIPOTIOPITHH;
OKpYTJICHUE, MPUOITIKEHNE,
OIICHKA)

AKTyalu3upoBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICHCTBHS, CBS3aHHBIE

C YMCJIAMH: HATyPaJIbHOE YHCIIO, IPOCTOE
Y COCTAaBHOE YMCIIO, ICIIMMOCTh
HaTypaJIbHbIX YUCEN, IPU3HAKU
JIEIIMMOCTH, LIEJIO€ YUCII0, MOJYJIb YHCIIA,
OOBIKHOBEHHAS U JIeCATUYHAs IpOOb,
CTaHJIaPTHBIN BUJ YUCIIA,
apu(PpMETUIECKUN KBAAPATHBIN KOPEHbD.
BrInoaHsATh 1elCTBUS, CPAaBHUBAThH U
YIOPSIA0YMBATh YUCJIA, IPEICTABISAThH
YUCJIa HA KOOPAUHATHOW MPSIMOU,
OKPYIJIATh YKUCJIA; BBIIOIHATH TPUKUIKY
Y OLICHKY pe3yJibTara BbIYMCICHUM.
Pemare npaktuueckue 3aaaqu,
COZIEpIKAIIME MTPOLECHTHI, JI0JH,

YaCTH, BRIPAXKAIOIINE 3aBUCUMOCTH:
CKOPOCTb — BPEMSI — PACCTOSTHUE,

[IEHAa — KOJINYECTBO — CTOUMOCTb,

00BEM pabOTHI — BpeMsI —
MPOU3BOAUTEIBLHOCTD TPY/IA.

Pazbupats peasibHbIC KU3HEHHbBIE
cuTyanuu, GopMyIupoBaTh UX HA SI3bIKE
MaTeMaTUKH, HAaXOIUTh PEILICHHUE,
MIPUMEHSISI MAaTEMaTUYECKUH amapar,
MHTEPIIPETUPOBATH PE3YIbTAT
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TexkcToBbIe 3a/1auu (pelIeHUE
TEKCTOBBIX 3aJ1a4 apu(HPMETHIECKUM
1 anreOpanyecKuM CIioco0aMm )

Pewrars TekcTOBBIE 33124
apu(MEeTHUYECKUM CIIOCOOOM; U3BJIEKATh
HE0OXOIMMbIE JaHHbBIC, TPE/ICTABIICHHBIC
B BepOaibHOM, TpapraecKkoM u
TaOJIUYHOM BHJIE.

Pemmarb TeKCTOBBIE 3371a4M C TOMOIIBIO
BBE/ICHUS IEPEMEHHBIX, COCTABIIATh
ypaBHEHHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHHUU U HEPABEHCTB MO YCIOBHUIO
3a/1a4u

AnreOpanveckue BhIPOKCHHUS
(mpeoOpazoBaHue anreOpanyecKux
BBIPAKEHUH, JOMYCTUMBIE
3HAYECHUS)

OnepupoBaTh MOHITUSIMHU:

CTEIEHb C IIeJIBIM MTOKa3aTeseM,
apu(pMETHUECKUI KBaAPATHBIN KOPEHBD,
MHOTOWIEH, aJiredpandeckas 1poob,
TOXKIECTBO.

BBINOIHATE OCHOBHBIE JIEVCTBHUSL:
BBITIOJTHATH pacdeThl o Gpopmyrnam,
npeoOpa3oBbIBATh IIEIIbIE, IPOOHO-
paIMoOHAIbHBIC BBIPAKEHUS

U BBIPOKEHUS C KOPHSIMH,
peaTu30BbIBaTh PA3IOKEHHE
MHOTOYJICHA HA MHOXKHUTEJIH,

B TOM YHCJI€ C MCTOIb30BaHUEM (HOPMYJT
pa3HOCTH  KBaJparoB, CyYMMbl U
pa3HOCTH KyOOB, KBajpara CyMMBI H
Pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOJIUTh
JIOMTYCTHMBbIE 3HAUEHUS TIEPEMEHHBIX

JUTsl TPOOHO-PAIMOHATFHBIX BRIPAKCHUM,
KOpHEM.

MopenupoBarh ¢ TOMOIIBIO (OPMYIT
peabHBIC MPOIIECCHI U SBIICHUS

®yHKIMY (IOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (YHKIIHIA;
rpaduueckoe pernieHne ypaBHeHU!
U UX CUCTEM)

OnepupoBaTh NOHATUAMU: (HYHKLUA,
rpadux GyHKUUU, HYTH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXYTKH BO3pPACTaHUS, TPOMEKYTKU
yObIBaHUs, HAUOOJbIIEE U HAMMEHbBIIIEE
3HaYeHUs (YHKIIUU.

AHanu3upoBaTh, CPaBHUBATD,
00CyKJ1aTh CBOMCTBA (PYHKIUH, CTPOUTH
uX rpaduku.

OmneprpoBaTh NOHATUAMU: IIPsIMAst
IPONOPIMOHAIIBHOCTD, OOpaTHas
POMOPIIMOHATEHOCT, TNHEHHAS
byHKIMSA, KBagpaTHdHas QyHKIUs,
napabosa, runepooa.

Hcnons30Barh rpaduku A7 ONpeIeIeHHs
CBOWCTB, IPOLIECCOB U 3aBUCUMOCTEH,
JUISL pellieHus 3aa4d U3 APYyrux y4eOHbIX
MPEIMETOB U PEAIIBHOM )KU3HU;
MOJIEJIUPOBATH C TOMOIIbIO TpapUKOB
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peabHbIE ITPOLIECCHI U SBJICHHUS.
Boipaxkats (popmynamu 3aBUCUMOCTH
MEXAy BEIMYMHAMU, MOJECIUPOBATh
peabHbIE TPOLECCHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne Tema vooKa KosinvecTBo 4acoB B3aumoneiicTeue ¢ JJIeKTPOHHbBIE HU(POBbIE
n/n yp Bcero KP | IIP | mporpaMmoii BOCIMTAHUSA o0pa3oBaTe/ibHbIE pecypchl
1 [loHsiTHE palOHATIBHOIO YKCTIa 1
) Apudmernueckne 1eHCTBHS € 1 becena «Poxnenne
palMOHAIbHBIMU YHCIAMU OyKBEHHOH CHMBOJIMKU»
3 Apudmernueckue 1eHcTBUS € 1
paloHaIbHBIMU YHCIAMU
4 ApudmeTrrueckue 1eHCTBUS C 1
palMOHAIbHBIMU YHCIAMU
5 Apudmernueckue 1eHCTBUS € 1
paloHaJIbHBIMU YHCIAMU
6 ApudmeTrnueckue TeHCTBUS C 1
palOHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsA0uUBaHNe 1
palOHaJIbHBIX YUCE
] CpaBHeHue, ynopsa04uBaHue 1
palOHAIbHBIX YUCEI
9 CpaBHeHue, yHopsA0UUBaHNE 1 1
PaLMOHAIBHBIX YUCEI
butnmuoreka [IOK
10 CreneHb ¢ HaTypaJIbHbIM I10Ka3aTeIeM 1 https://m.edsoo.ru/7f421 1de
bubmoreka IIOK
11 Crenens ¢ HaTypaJIbHBIM [10Ka3aTeNEM 1 https://m.edsoo.ru/7f421382
bubnmuorexa [JOK
12 CreneHb ¢ HaTypaJIbHbIM ITOKa3aTeIeM 1 3anauu k [{Hto Yuurens https://m.e dsgo W/7f421540
bubmoreka [JOK
13 CreneHs ¢ HaTypaJIbHBIM I10Ka3aTENEM 1 https://m.edsoo.ru/7f42 1 8be
14 CreneHp ¢ HaTypaJIbHBIM MTOKa3aTeleM 1
15 Pemenue oCHOBHBIX 337124 Ha IpooOH, 1
MIPOLIEHTHI U3 peaIbHON MPAKTUKU
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Pelrienre oCHOBHBIX 337124 Ha ,Z[p06I/I,

16 o
TTPOIICHTHI U3 PEATHHOHN MPAKTUKH
17 Pemennie 0oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
13 Permenrie 0CHOBHBIX 3a/1a4 Ha APOOH,
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKU
19 [Ipu3Haku AeTUMOCTH, pa3ioKeHUs Ha
MHOYKUTEJIA HATYPAITBHBIX YHCETT
20 [Tpu3Haku AETUMOCTH, Pa3IoKEeHUS Ha
MHO>KUTEJIM HATYPAJIBHBIX YHCETT
1 Peanbnble 3aBucumoctu. Ipsmas u
oOparHasi IPONOPIUOHATLHOCTH
2 Peanbubie 3aBucumoctu. [psmas u
oOparHasi IpONOPIUOHAIBEHOCTH
23 Peanbubie 3aBucumoctu. Ipsamas u
oOpaTHasi IPOMOPIHOHAILHOCTH
24 Peanbubie 3aBucumoctu. [Ipsamas u
o0OparHas IpONOPIUOHAIEHOCTH
75 KontponwsHas pabora o teme
"PannonanbHble yncna”
BykBeHHBIC BRIpaOKEHUS. 3apOXKICHUE
26 anreOpbl B Heipax apuMeTHKH. AJl- bubnuoreka LIOK
Xopesmu. Poxxnenne OykBeHHON https://m.edsoo.ru/7f41feec
CUMBOJITUKHU.
UuncnoBoe 3HaYeHHE OYKBEHHOTO
27 BbIpakeHus. [lepemennsle. JlomycTumelie
3HAYCHUS TEPEMEHHBIX
28 DopmyIibl
29 Dopmyiibl
[IpeoOpazoBanue OyKBEHHBIX
30 BI)I:I) amI;HI/H?I acK zm/le CKOOOK U bubmmorexa [JOK
P » PacKp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOAOOHBIX CIIaraeMbIX
31 [TpeoOpazoBanne OYKBEHHBIX bubmuotreka [IOK
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BBIpA)KEHUH, pacKpbITHE CKOOOK U
MIpHUBe/IEHUE MOA00OHBIX CIaraeMbIxX

https://m.edsoo.ru/7141{d70

[IpeobpazoBanne OyKBEHHBIX

32 BBIPA)KEHUH, paCKpBhITHE CKOOOK U
MpHUBe/ICHUE MOAOOHBIX CIaraeMbIX
[IpeobpazoBanne OyKBEHHBIX
33 BBIpA)KEHUH, paCKpBITHE CKOOOK H
MpHUBEICHUE MOAOOHBIX CIaraeMbIX
34 CBoiicTBa CTETNIEHU C HATypaJIbHBIM bubmuoreka [JOK
MoKa3aTesieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETIEHU C HATYyPAIbHBIM bubnunoreka LIOK
roKa3aTesieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETNIEHU C HATypaJIbHBIM o5315 B MATEMATHKE bubaunoreka [IOK
1oKazareyieM https://m.edsoo.ru/7f4218be
bubmoreka [JOK
37 Mrorouere! https://m.edsoo.ru/7f42276¢
bubaunoreka [IOK
38 Muzorosiebr https:/m.edsoo.ru/7£422930
39 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHE bubnuorexa [IOK
MHOTOYWICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHE bu6moreka [IOK
MHOTOYICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BBIYUTaHUE, YMHOKCHHE bubmuoreka [IOK
MHOTO4WICHOB https://m.edsoo.ru/7f422fca
WHTerpupoBaHHbBIN YPOK
42 CrnoxeHue, BBIUUTaHUE, YMHOXKECHHE anreOpel U UCTOPHH, bubmuotexa IIOK
MHOTOYJICHOB MOCBSIIEHHBIN J[HIO https://m.edsoo.ru/7f423182
HapoaHoro EnuHcTBa
43 @opMyIIbl COKPAIIEHHOTO YMHOKECHHSL. bubmuotexa LIOK
KBajpaT cyMMBI U KBaIpaT Pa3HOCTH https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPALIEHHOTO YMHOKEHHUS bubnuoreka LJOK
KBaapar cyMMBI U KBaJIpaT pa3HOCTH https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubnuoreka [JOK
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KBajpaT cyMMBI U KBaIpaT pa3HOCTH

https://m.edsoo.ru/71424c12

46 DopMyIBI COKPAIIEHHOTO YMHOXKECHUS bubmorexa [IOK
PMY patl Y ) https://m.edsoo.ru/74241d2
47 DopMyITBl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
PMY. P y https://m.edsoo.ru/7f4251d0
PaznoxxeHre MHOTOWICHOB Ha
48 MHOXHTENU. BeiHecenne oo1iero bubmorexa LHOK
) m https://m.edsoo.ru/7f423312
MHOKHUTEJIS 32 CKOOKH
PaznoxeHne MHOrOWIEHOB Ha
49 MHOXHUTeN BeiHEceHune o01ero bubmmorexa [IOK
https://m.edsoo.ru/7f4237fe
MHOKHUTEJIS 32 CKOOKH
50 PaznoxxeHne MHOrO4JICHOB Ha bubmuoreka IJOK
MHOXHTENU. CIIoco0 rpynmupoBKH https://m.edsoo.ru/7t4239de
51 PaznoxxeHne MHOrO4JI€HOB Ha bu6moreka [JOK
MHOxHTEIH Crtocod rpynnupoBKU https://m.edsoo.ru/7f4239de
Paznoxxenne MHOrOWIEHOB Ha
52 MHOXHUTEJIU ¢ MPUMEHEHUEM HECKOIbKUX
croco0oB
Paznoxxenre MHOTOWIEHOB Ha
53 MHOXXHTEIIN ¢ TPUMEHEHUEM HECKOIBKUX
croco0oB
54 KontponpHas pabora o teme
"AnreOpanyeckue BbIpaxKeHus"
55 VYpaBHeH#He, IpaBuiia Mpeodpa3oBaHUs becena «Maremarnueckuit
ypaBHEHUs, PABHOCHUILHOCTh YPABHEHHI KaJICH IO CKOTI
JIuHeitHOE ypaBHEHHE C OTHOMN
56 IIEPEMEHHOM, peLIEHUE JIMHENHBIX
YpaBHEHUN
JIuHeiitHOE ypaBHEHHUE C OTHOM
57 e eMeHHo}I;Ip CILICHUE HI/iIHefIHLIX bubmorera [TOK
P oM. P https://m.edsoo.ru/7f420482
ypaBHECHUU
58 JIuneitHOE ypaBHEHHUE C OTHOMN

[IEPEMEHHOM, peLIEHUE JIMHEMHBIX
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YpaBHEHUH

59 Pewenue 3anay ¢ nomMo1b0 ypaBHEHU I «Maremaryka 1o Bubmiorexa IIOK
BOCTOYHOMY KaJICHJIAPIO» https://m.edsoo.ru/7t42064e
60 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHHM bubmorexa HOK
https://m.edsoo0.ru/7f420806
61 Perenne 3aau ¢ moMoIIbI0 ypaBHEHUN bubmorexa HOK
https://m.edsoo.ru/7t4209a0
62 Pemenue 3aaq ¢ momMomp0 ypaBHEHHM bubmorexa HOK
https://m.edsoo.ru/7f420e6e
63 JIuHeiiHOE ypaBHEHHUE C IByMs bubnuoreka LIOK
TIepEMEHHBIMU U €T0 rpaduk https://m.edsoo.ru/7t427¢32
64 JIuneitHOE ypaBHEHUE C IByMS bubauoreka [IOK
MIEPEMEHHBIMH U €ro rpapuk https://m.edsoo.ru/7f427e8a
65 Cucrema IByX TUHEHHBIX YPaBHEHUH C bubnuorexa LIOK
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7{42836¢
66 Cucrema IByX JTMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMH
67 Cucrema 1ByX JTMHEWHBIX ypaBHEHUH C
JIBYMsI IEPEMEHHBIMU
68 Cucrema IByX JTMHEWHBIX ypaBHEHUH C
JIBYMsI IEPEMEHHBIMH
69 Pemenue cuctem ypaBHeHM bubmorexa [JOK
https://m.edsoo.ru/7f4284de
70 Pemienue cucrem ypaBHeHUM bubmoreia LHOK
https://m.edsoo.ru/7f42865a
71 Pemenue cuctem ypaBHeHH bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
72 Pemenue cuctem ypaBHEHMM
73 Penienue cuctem ypaBHEHMM
74 KonrtponpHas pabora o reme bubmuotrexa LIOK
"Jlunelinpie ypaBHeHHs" https://m.edsoo.ru/7f421044
75 Koopnunara Touku Ha npsiMmoi. ocu Ox 1 bubaunoreka [JOK
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Oy. Abcurcca ¥ opAMHATa TOYKH Ha
KOOPJIMHATHOM IJIOCKOCTH

https://m.edsoo.ru/7{f41de76

76 YucnoBble IPOMEXYTKU bubmorexa [TOK
https://m.edsoo.ru/7{41d{f2
77 UuciioBble IPOMEKYTKU
73 Paccrostaue MY JIBYMS TOUKAMH
KOOPJIMHATHOM NPsSMOit
79 Paccrosinue MY JBYMs TOUKAMH
KOOPAMHATHOM MpsIMOH
R0 [IpsimoyronbpHas cucreMa KOopJAuHaT Ha bubmuotrexa LIOK
TJI0CKOCTH https://m.edsoo.ru/7f41el6e
’1 [IpsmoyronpHas cucteMa KOOpJuHAT Ha bubmuotexa [IOK
MIJI0CKOCTH https://m.edsoo.ru/7f41e42a
82 [Ipumeps! rpadukoB, 3aJaHHBIX bubnuorexa LIOK
dhopmynamu https://m.edsoo.ru/7t41e8a8
33 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7t41ed80
’4 [Tpumeps! rpadukoB, 3aJaHHBIX
dopmynamu
35 ITpumeps! rpadukoB, 3ajaHHBIX
dbopmynamu
36 Urenue rpauKoB peaabHbIX bubmuotexa IIOK
3aBUCHUMOCTEN https://m.edsoo.ru/7f41ea24
R7 Yrenue rpa(bvaKOB peasbHBIX
3aBHCUMOCTEH
bubmuoreka IIOK
88 Honsmue Qs https://m.edsgo.ru/7f4 1ef06
89 I'paduk pyHKIUH
. . bubmuotrexa LIOK
20 CroiicTsa pyniimii https://m.edsouo.ru/7f41 {078
91 CaoiicTBa QpyHKUIUN bubmmorexa [IOK

https://m.edsoo.ru/7f41f1fe
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bu6moreka [IOK

02 Jlmseiinas Gymnxims ! https://m.edsoo.ru/7f427282
. bubmoreka [IOK
03 Jlnseiinas Gynxips ! https://m.edsoo.ru/7f427412
94 [Toctpoenue rpaduka IuHEHHOMN 1 bubmuotrexa LIOK
GbyHKIMH https://m.edsoo.ru/7f426d1e
95 [Toctpoenue rpaduka IMHEHHON 1 bubmuoreka [JOK
byHKIIN https://m.edsoo.ru/7f429¢c6¢c
96 Wrorosas koHTposbHas padora (BIIP) 1
_ bubmuoreka IJOK
o7 Tpaduic Gymxuuu y =|x ! https://m.edsoo.ru/7t429132
_ bu6moreka [JOK
o8 Ipaduic ymximn y =|x ! https://m.edsoo.ru/7f42a0e0
99 KontponpHas pabora o teme 1 bubnuorexa LIOK
"Koopnunatsl u rpapuku. Oynkuun" https://m.edsoo.ru/7t41£50a
100 | ieroon xypea T Knawea. oGoGucne | Bubmotera LIOK
HOB VP ’ - https://m.edsoo.ru/7f42a27a
3HAHUH
101 | eroson xypea T knawea. oGoGucne | Bubmotera LIOK
OB XY ’ https://m.edsoo.ru/7f42a27a
3HAHUH
102 | ieroon xypea T Knawea. oGoGucne | Bufimiorexa LIOK
AOB KYP ’ - https://m.edsoo.ru/7f42a900
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOT'PAMME
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