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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3YUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOaUMO ISl
MIPOAODKEHUsI 00pa30BaHUs U B MMOBCETHEBHON KU3HU. Pa3BuTHE y 00y4aronmxcs
HAYYHBIX TIPEJCTABICHUHA O TMPOUCXOKICHHUH W CYIIHOCTH alredpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIIEHUM U MPOIIECCOB
B TpUpOJEC U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJCIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHSI, HEOOXOUMBIX JIJISl aJaNTallid B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI0IATh,
CpaBHHBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUSI W BBIBOJIBI,
dopmynupoBaTh yrBepxKAcHUI. OCBOECHHE Kypca anreOpbl 00eCTIeUnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCs: OHHM HCIONB3YIOT JeAYKTUBHBIE |
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe W KOHKPETU3aln0, a0CTparupoBaHue M
aHamornto.  OOydeHume  anreOpe  mpenmojiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITETIbHOM ~ J1€ATENbHOCTH OOYyYaloIUXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a1a4 ABJSETCs peanu3aluei JesTeIbHOCTHOrO MPUHIUIA 00ydeHHs.

B ctpykType nporpammsl yaeOHOro Kypca «Asredpay AJjis OCHOBHOT'O OOIIETO
00pa30BaHNs OCHOBHOE MECTO 3aHMMAIOT COJEpPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3TUX coaepKaTeabHO-METOIUYECKUX
JVMHUNA pa3BUBAaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyrUMHU €ro JUHUAMU. B Xome wu3ydeHus yueOHOro Kypca 00ydaromuMmcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3u ¢ aTMM B mporpaMMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zeniax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIOCOOCTBYIOIIUE OBIAJCHUIO 00YYarOIIUMHUCS
OCHOB  YHUBEPCAJIBHOIO MaTeMaTHueckoro s3bika. ConepikaTelbHONM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUs] MAaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYyYaroIIHUXcCs
JIOTHYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMaMHU, a
TaKXKe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUS O YMCIIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
CBSI3aHO C PAIlMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



IIPEACTABIECHNUN O AEHCTBUTEIIBHOM YUCJE. 3aBEPLUICHNE OCBOEHUS YUCIOBOW JIMHUH
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHHUIO.

CopeprxaHue JByX anreOpandeckux JUHUN — « AnreOpandyecKkue BbIpaKeHUs»
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOyUYaIOIIMXCS
MaTeMaTUYecKOro ammnapara, HeOOXOAMMOTo ISl PEIleHHs] 3ajJad MaTeMaTUKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero o0pa3oBaHMsl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallOHAIBHBIX
BBIpKEHUN. AnreOpa JAEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKU KakK s3bIKa IS
INOCTPOCHHSI MaTEeMaTUYECKUX MOJIeJeil, OMHCaHUs TMPOLIECCOB U  SBJICHUMU
peanbHOro Mupa. B 3anaun oOydenus anreOpe BXOAST TakKe ajbHEeIIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOUMOT'0, B YACTHOCTH, JJIsl OCBOEHUS Kypca
UHPOpPMATUKK, M  OBJAJICHHE  HAaBbIKAMHU  JACAYKTUBHBIX  paCCy>KJICHUU.
[IpeoGpa3zoBanrue CUMBOJBHBIX (DOPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanve GyHKIIMOHAIBHO-Tpa(pUUeCKO JMHUM HALIEJICHO Ha MOJIy4YeHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIeH MaTeMaThyecKoW MoJIenu
JUTSL OTTMCAHUS U CCIIEIOBAaHUSI Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUH B MPUPOJIE U
oOmrecTBe. M3yueHue marepuana cnocoOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
UCIIOJIb30BaTh pa3UYHbIe BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMAaTHKUA —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpMHUpPOBAHUE
IpEeJICTaBICHUH O POJIM MaTEMAaTUKH B Pa3BUTUU IIUBUIIU3ALIUU U KYIbTYPHI.

CornacHo yueOHOMY IUIaHy B /-9 Kiaccax u3ydaercs Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIOYAET CIIEIYIONIME OCHOBHBIE pa3/elibl COJEPIKaHUS:
«Yucrna ¥ BBIUKUCICHUSA», «ANreOpanyecKkue BBIpAKEHUS», «YPaBHEHHS U
HEpaBEHCTBa», «DYHKITUN.

Ha n3yuenne yue6Horo kypca « Anredpa» orsoautcs 306 gacoB: B 7 Kiacce —
102 yaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 yaca B Henesro), B 9 Kitacce
— 102 gaca (3 yaca B HEJIEIIIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia v BbIYUCTCHUS

Jpobu OOBIKHOBEHHBIE U NI€CATUYHBIE, MEPEXO] OT OJHOM (OpMBI 3aNucCU
npoOeit k apyroil. I[loHaTHe panuMOHAIBHOIO 4YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSIOYMBAHUE  pPAMOHANIBHBIX YuceNl. ApudMeTHUYeCKHe JIeUCTBUS ¢
palMoOHANBHBIMK YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4YacTH, Ha
TpoOHu.

CreneHb C HaTypaJbHBIM TIOKa3zaTeJeM: ompeaereHue, npeoOpa3oBaHue
BBIPOXKCHUN HAa OCHOBE OMPEENICHHUS, 3aNuch 0oybinX uncen. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3a7a4l Ha
MPOIIEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON MPAKTUKH.

[IpyuMmeHeHne TPU3HAKOB  JIEIUMOCTH, PA3J0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOparHas
MPONOPIIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHUsI

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOU. JlomycTumMbie
3Ha4YeHUS nepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEKly BEIMUMHAMU B BHJIE
dopmyinbl. Beruncienus no popmynam. [IpeodbpazoBanne OYKBEHHBIX BbIpOXXEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMsI, TpaBWJIa MpPeoOpa3oBaHUs CyMM U
IPOM3BEICHHI, MPaBUIIa PACKPHITUS CKOOOK Y MPUBECHUS MOJO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOrowIeHa. CloKeHue, BhIYUTAaHUE,
YMHOKEHUE MHOTOUJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS : KBAJIpaT CyMMBI
U KBajpat pazHoctu. Popmyiia pa3HOCTU KBaJpaToB. Pa3iioxkeHre MHOTOWIEHOB HA
MHOKUTENH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, MpaBuUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
yYpaBHEHUS, pEUICHUE JIMHEHUHBIX ypaBHEHUN. COCTaBI€EHUE YPAaBHEHUM MO YCIOBUIO
3agauyu. Pemenne TeKCTOBBIX 3a7a4 C MOMOIIBK YPaBHEHUM.

JIuneliHoe ypaBHEHHUE C IByMs MEpEMEHHbIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPaBHEHUW C JBYMS NEPEMEHHBIMU. PelIeHHe CHUCTEM ypaBHEHUU
crocoOoM MmoJcTaHOBKH. [IpruMepsl perieHrs TeKCTOBBIX 3a/1a4 C TOMOIIbIO CUCTEM
YPaBHEHHM.



DyHKUUH

Koopaunara Toukn Ha npsiMoi. UucinoBele MpoMexXyTKU. PaccTosiHue Mexay
JIBYMsI TOYKaMU KOOPAWHATHOM MPAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKHM Ha KOOpAMHATHOH 1iockocTu. [IpumMepsl rpadukoB, 3aJaHHBIX (popMyTIaMu.
UYrenue rpaduxoB peanbHbIX 3aBucuMocte. [lonarue pynkuuu. I'padux QyHkum.
CpoiictBa (ynkumii. Jluneitnas Qyukuus, e€ rpadguk. I'paduk dynkuun y = |x|.
I'paduueckoe penieHre TMHEHHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHMIA.

8 KJIACC

Yucia v BbIYUCTCHUS

KBampatheiii kopeHb u3 uyucia. [loHarue 00 wuppanvoHAILHOM YHCIIE.
JlecaTuunble TPUOIMKEHUS] UppallMOHATIbHBIX uncesl. CBOMCTBA apu(METHIECKUX
KBaIPAaTHBIX KOPHEW U UX NMPUMEHEHUE K NMPeoOpa30BaHUIO YUCIOBBIX BBIPAKCHHUIN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

CrteneHb C 1ENbIM MoKa3zaTesaeM U €€ cBoiicTBa. CTaHaapTHAs 3alKUCh YUCIIa.

AJiredpanvecKne BbIpasKeHU s

KBanparthslil TpéXusieH, pa3ioxKEeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpanueckass npodb. OCHOBHOE CBOHCTBO anredOpanydeckoil apoowu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHHME, JCJIeHHE anreOpanvyeckux JIpoOei.
PanronanbHbie BRIpAXKEHUS U UX MPe0Opa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, opmyia KOpHEH KBapaTHOTO ypaBHEeHuUs. Teopema
Buera. Pemienue ypaBHEHHM, CBOOSIIUXCS K JIMHEWHBIM H  KBAaJApPaTHBIM.
[IpocTeiimme qpoOHO-paMOHATBHBIC YPAaBHEHHUS.

I'paduueckas nHTEpHpeTanys ypaBHEHHI C JBYyMs MEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPaBHEHUN C JBYMsI NepeMeHHbIMHU. [IpuMepsl penieHus cucTeM
HEJIMHENUHBIX YPABHEHUH C IBYMS EPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 aNreOpandeckKuM CIIoCOOOM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHON EPEMEHHOM.

DyHKIUMN

[Tonsitue pynkmuu. O61acTh onpeIeICHUS K MHOKECTBO 3HAUCHUN (DYHKITUH.
CriocoOsb1 3amanust QyHKITUAN.

I'padux pyaxmmm. Utenune cBoiicTB pyHkiuu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKINN, OTPAKAIONTUX PEATHHBIC MPOIIECCHI.



OyHKIKMK, OINMUCHIBAIOIIME TNPSIMYI0O W OOpaTHYIO IPOIOPIHUOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pelIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciia v BbIYUCTCHUS

PanyionanbHble yncna, UPpallMOHAIBHBIC YWCIIA, KOHEYHbIE U OCCKOHEYHBIC
JecATUYHbIE TpoOou. MHOXKECTBO JEeHCTBUTEIBHBIX YUCEN, JEUCTBUTEIBHBIC YUCTIA
KaKk OECKOHEYHBbIE JeCSATUYHbIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JICICTBUTENBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JEeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMU.

Pa3Mepbl 00OBEKTOB OKpYXKAIOIIETO MHpPa, IUTEIBHOCTh MPOIIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NpuOImKeHus. OKpyrieHue
yucen. [Ipukuika v olleHKa pe3yIbTaTOB BHIUYMCICHUIA.

YpaBHeHUsI U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBangpaTHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOJSAIINUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPEThEW M YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PellieHrne CUCTEeM JBYX YPaBHECHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHW. ['paduueckas
UHTEpIpPETALUs CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 33/1a4 anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
['paduueckass wHTEepmpeTanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMH.

DyHKIUN

KBagpatnunas ¢ynkus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAHHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MApPaOOJIbI.

Ipaduxu Gpyrxmmii: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U IIPOrPecCUm
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[lonsiTHE YKUCIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATCIBHOCTU
pPEKYppPEHTHOH (popMynol u Gopmysoil N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. PopMynbl N-rO YiieHa
apu(PpMETUUECKON U T€OMETPUYECKON MPOTrPECCUi, CyMMbI IIEPBBIX N YJIECHOB.

N300pakeHne WIEHOB apU(PMETUYECKOH M TIE€OMETPUUYECKON Mporpeccui
TOYKAMU HAa KOOPAUHATHOW IUIOCKOCTU. JIMHEHHBIM M DKCIOHEHIIUAIbHBIN POCT.
CiioKHBIE IPOLIEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSA MpOrpaMMbl  Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) maTpuoTnYecKoe BOCIIMTAHUE:

OpOsIBIIGHHEM HMHTEpeca K TPOUUIOMY U  HACTOSIIEMY POCCHICKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MaTEMaTUKOB U POCCUHCKON MaTeMaTHYEeCKOM MIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaaaHCKOe H TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHE:

YCTAaHOBKOM HAa aKTUBHOE YYacTUE B PEIICHUU NPAKTUYECKUX 3a7a4
MaTE€MAaTHYE€CKON HaIpaBICEHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKU3HU I YCHENTHON mpodeccroHaIbHON
JESTEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHUEM MHANBUIYATIbHON TPACKTOPUH 00pPa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHHE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY U  3CTETHMYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, PACCYXIACHHUH, YMEHHIO BHJIEThH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT 0 TMO3HAHUSI:

OpUEHTAIlMEl B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJbI U
oOmecTBa, TMOHMMAaHMEM MAaTEMaTUYeCKOW HAyKH Kak cdepbl YelIoBeYeCKOu
NEATEeNIbHOCTH, ATAloOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PAa3BUTHUSI LUBUIM3AILUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEHIIUMU HABBIKAMH HCCJIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢u3uueckoe BocnuTaHUE, (POPMHUPOBAHHE KYJIBTYPbI 3/10POBbSI H
3MOLMOHAJIBHOIO 0JIArOMOJIYYHs:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTUYECKUE 3HAHUA B HHTEpeEcax CBOEro
3I0pOBbSl, BENEHUs  300poBoro  oOpa3a JKHM3HM  (340pOBOE  IHTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHM M OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKoro e IpaBa APyroro 4yejaoBeKa;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

OpUEeHTaluel Ha TPUMEHEHNEe MaTeMaTHUYeCKUX 3HAaHUH JJIs pelIeHHs 3a7a4 B
00JIaCTH COXPAaHHOCTH OKpY Karoulel cpejibl, MIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM I OKpYKaloUed cpeibl, 0CO3HAHUEM TIJ100aJIbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U IMyTeH UX peIIeHHUS;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHAIBHOW W NMPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA Yy APYTUX JIOAeH, MpUOOpeTaTb B COBMECTHOW JEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTUX;

HEOOXOAMMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(GopMyIupoOBaTh UAEH, MOHATHUS, TUIOTE3bI 00 0OBEKTAX U SABJICHUSIX, B TOM UHUCIIE
paHee HEHU3BECTHBIX, OCO3HaBaTh Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOUIUI KOHTpMEpP, KOPPEKTHPOBATH
NPUHUMAEMble PELICHUS U JAEUCTBUA, (OPMYIUPOBATH U OLEHUBATh PUCKU U
nocjiencTBus, OPMUPOBATH OIIBIT.

METAINIPEMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

e BBISIBIITH M XapaKTEPHU30BaTh CYIICCTBEHHBIEC MPU3HAKK MAaTEMaTHUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHUN MEXIY HOHITHAMH, (OPMYIHPOBATH
ONpEJICJICHUs]  MOHSTHH, YCTAaHABIMWBATH  CYIICCTBEHHBIM  MPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS i1 OOOOIIEHHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATH W  NPEOOPA3OBBIBATh  CYXKICHHUS:
yTBEPJAUTEIbHBICE W OTPHUIATEIbHBIC, €IMHUYHBIC, YacCTHBIE U OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MaTr€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
MPOTUBOpPEYMsT B (paKkTax, JAHHBIX, HAOJIONEHUSIX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;
JIeNaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTHUBHBIX YMO3aKJIIOUEHUW, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
pa30upaTh JOKa3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTEeIbCTBA
MaTEeMaTU4YeCKUX (aKTOB, BBICTPAUBATH APTYMEHTAILIMIO, TMPUBOJUTH
IpUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 perieHus yuyeOHOW 3aJauM (CpaBHHUBATh HECKOJIBKO
BapMAHTOB pelIeHHs, BbBIOMpaTh Haubosee MOAXOAAIIMN ¢ y4€ToMm
CaMOCTOSITEIIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKHE AE€HCTBUS .

UCIIOJIb30BaTh BOMPOCHI KAK MCCIEN0BATEIbCKUIM WHCTPYMEHT IMO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUUEe, MpodieMy,
CaMOCTOSAITEJIbHO ~yCTAHABIIMBATh KMCKOMOE M JIaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHKE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKIAYy COOO0M;
CaMOCTOATEIHHO (POpMYyIHpPOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIOJEHUS, UCCIEIOBaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATh
MPEATOIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh M M3OBITOYHOCTH WH(OpMaIuu, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh WU HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpEICTaBICHUS;

BbIOMpaTh QopMy TMpeACTaBIeHUS HWHPOpMAMM € WILIFOCTPUPOBATH
pelraemMbie 3aJadyd CXeMaMH, JIuarpaMMaM#, WHOW TpaduKod U HX
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPUSM, MPEIIOKECHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiICTBUS:

BOCIIPUHHUMATH U (POPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U 1eJIsIMU OOILIeHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
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B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBATH MOJIYyYEHHBIN pe3ysbTarT;

B X0JIe 00CYXJEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXK/1a€MOM TEMBI,
poO0JIeMBbl, pelIaeMoil 3a/1auu, BHICKA3bIBaTh UAEH, HALICJICHHbIE HAa TTOUCK
pElIeHMs, COIMOCTaBIATh CBOM CYXKIEHHUS C CYXKACHUSIMU JPYruX
YYaCTHUKOB JMAJIOra, OOHAapYXUBaTh pa3IMyUE€ U CXOJICTBO IMO3ULIHMN, B
KOppEKTHOU (hopme hopMyIHpoBaTh Pa3HOTIACUS, CBOU BO3PAKEHHUS;
OpEJICTaBIsATh  pe3yJbTaThl  pPEIICHUs  3aJayd,  OJKCIIEPUMEHTa,
UCCJIeIOBaHUs, POEKTa, CAMOCTOSITENIbHO BBIOUPATh (POPMAT BHICTYIUICHUS
¢ yu€TOM 3aja4 Mpe3eHTalUU U OCOOEHHOCTEH ayIuTOpUU;

NOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U UHANBUIYAIbHON
paboThl MpHU pelIeHnH y4eOHbIX MAaTEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOM JEATENbHOCTH, MIIaHUPOBATh OPraHU3aIHI0
COBMECTHOW paloThl, paclpeaensiarTb BHUAbl paldOT, JA0rOBapUBATHCH,
00CyXJ1aTh TPOIIECC U Pe3yJIbTaT pabOThl, 0000ATh MHEHHS] HECKOJIbKHUX
JIIO/IEH;

y4yacTBOBaTh B TpynmnoBbiX (opmax paboTel (oOcyxkaeHus, OOMEeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOJIHATH CBOIO YaCTh pabOThI
U KOOPAMHMPOBATb CBOM JEHCTBUA C JAPYrMMHU UIEHaMHU KOMAaH[BI,
OLIEHHMBAaTh KadyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
c(OpMyJTUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PerynsiTuBHbIEe YHHBepcaJibHbIe YueOHbIe JelcTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOUpaATh CIOCOO pelieHuss C y4€TOM HMMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ yuéTOM HOBOM MH(pOpMAITUH.

CﬂMOKOHTpOHB, AMOIMOHAJIbHBIN NHTEJIJIEKT:

BJIQJIETh CITIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIA MIpoIiecca U pe3yibTaTa
peLIeHUsI MaTEMATUYECKON 3a/1a4H;

IIPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [P PELICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaAWJIEHHBIX OLIUOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA AESITEIbHOCTH OCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHSTh MPUUYMHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS LIEJIH,
HAXOJUTh OITHOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATbBI
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K koHmy oOydenuss B 7/ KJjacce OOYYalOIIHMICS MOMYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonusATh, coueras YCTHbIE U NMHChbMEHHbBIE NPUEMBI, apuPMeTUUYECKUE
JENUCTBUS C PAIMOHAIBHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
criocoObl M MPUEMBI BHIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuth OoT oHON (OPMBI 3alKUCH YKCEN K Apyrou (mpeoOdpa3oBHIBATH
JECATUYHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B ICCITUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUUHYIO JPOOB).

CpaBHUBATH U YNOPSAIOYMBATH PAlMOHAIIBHBIC YHCTIA.

OKpyrisTh yucna.

BhINOTHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHHH, OIEHKY 3HAYCHUM
YUCJIOBBIX BBIpa)KEHUU. BBIMOIHATE ACHCTBHUS CO CTENEHSMH C HATypaJbHBIMH
MOKa3aTeIISIMHU.

[IpuMeHsTh TPU3HAKU JIETUMOCTH, PA3JIOKEHNE Ha MHOKHUTEIIU HaTypaIbHbBIX
quCel.

Pemath npakTHKO-OPMEHTHUPOBAHHBIE 3aJayd, CBSI3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPLUUOHAIBHOCTHIO BEJIIMYMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pEUICHUs 3a7a4 ¢ Yy4ETOM OTPAHMYEHHI, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AJuireOpanyeckue BbIpasKeHUsI

Hcnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B TIPOIIECCE OCBOCHHS yUeOHOT0 MaTepuarna.

Haxonute 3HaueHust OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrimonHaTh mpeobpa3oBaHus 1EIOT0 BHIPAKEHHUS B MHOTOWICH MTPUBEICHUEM
MOIOOHBIX CJIara€MbIX, PACKPBITHUEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHA Ha MHOTOWIEH W MHOIO4WIeHa Ha
MHOTOYJICH, TPUMEHSATH (HOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOWIEHOB HA MHOMUTEIHU C IOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIETO MHOXKHUTEIS, TPYTIITUPOBKH CIAraeMbIX, IPUMEHEHUS
dbopMyIT COKpaEHHOTO YMHOKEHHUSI.

[IpuMensTh nMpeoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUS PAa3IUYHbIX 3a7ad
13 MaTEMAaTHKHU, CMEKHBIX PEIMETOB, U3 PEabHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHENM C HATypaJdbHBIMM NIOKA3aTEIAMU IS
npeoOpa3oBaHUs BHIPAKCHUH.

YpaBHeHU 1 HEPABEHCTBA
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Pemate nuMHENHBIE YpaBHEHHs C OJHOW IIEPEMEHHOM, NPUMEHsA [paBUIIa
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. lIpoBepsTs, sBusercs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SABIAIONIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHHUS C IBYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOMN TJIOCKOCTU Ipa@UK JTUHEHHOTO YPAaBHEHHUS C IBYMS
NepEeMEHHBIMHU, MOJIb3YSICh TPaUKOM, IPUBOJAUTH IPUMEPDHI PEIICHUS YPAaBHEHUS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisTh M peliaTth JHUHEWHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
YPaBHEHHUH I10 YCJIOBUIO 3a7]a4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a7]a4¥ [OJyYEHHBIN pe3yJIbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATH YUCIOBBIC MPOMEXKYTKH Ha
anreOpanyecKoM si3bIKE.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKHU IO 3aJaHHBIM KOOpJWHATAM,
CTpOUTh rpaduku TuHEUHBIX GyHKIUH. CTpouTh rpaduk GyHKIUHN Y = [X|.

OnuceiBaTh C TOMOIIBIO (YHKIHMI M3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHUE, II€HAa, KOJHWYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIHLHOCTH, BPEMsi, 00BEM pabOTHI.

HaxoauTe 3Hauenne QyHKIMK 110 3HAYEHUIO €€ apryMeHTa.

[Tornmats rpaduueckuii crocoO® TpeACTaBICHUS W aHanMW3a WHOOpPMAaIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHMIO U3 TPa(hUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydenus B 8 kJjacce OOyYarOIIMICS TOJYYHT CICAYIOIIUE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYHUCICHUS

Hcnonp30BaTh HadaJIbHBIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
qyCell JUIsl CPAaBHEHUS, OKPYTJICHUS M BBIYUCICHUH, M300pakaTh eHCTBUTEIbHEIC
YUCJla TOYKAMU Ha KOOPAUHATHOU NIPSMOM.

[TpumensaTs TOHATHE apU(METHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHU, UCIOJIb3YysSd MPU HEOOXOJAMMOCTH KAJIbKYJSITOpP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEPXKALIUX KBaJpaTHbIE KOPHHU, HCIONIb3YS
CBOWCTBA KOPHEM.

Hcnonp30BaTh 3anmucu OONBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npoOeii u crenieHeit uucna 10.
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AJaredpandeckune BbIpaKeHHs

[IpuMeHAT, TOHATHE CTENEHW C IeJIBIM  TI0Ka3aTejeM, BBHITIOIHATH
npeoOpa3zoBaHus BEIPAXKEHUM, COAEPKALUX CTENIEHU C LEIbIM ITOKA3aTEIEM.

BBITIOJTHATH TOXKAECTBEHHBIC MPE0OPa30BaHMS PAlMOHAIBHBIX BRIPAKCHUN HA
OCHOBE MPaBUJI JACHCTBUI Hal MHOTOWICHAMH U alTeOpandyecKuMU APOOSMHU.

PacxiianbiBaTh KBapaTHBIM TPEXWIEH HA MHOYKUTEIIH.

[TpumensATs MpeoOpa3oBaHMsl BEIPAKCHUN TS PEUICHUS Pa3IMIHbIX 33]1a4 U3
MaTeMaTHUKH, CMEKHBIX ITPEAMETOB, U3 peaIbHOU MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate JMHElWHBIC, KBaJpaTHbIC YpPaBHEHUS W PAIMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHCHHH C JIByMs IEPEMEHHBIMHU.

[TpoBOaUTE TIpOCTEHIIINE UCCACAOBAHUS YPAaBHCHUN U CUCTEM YpaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpadUueCKUX MPEICTaBICHUH (yCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CHCTeMa YpPaBHCHUW PEIICHHS, €CIIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexoanTs OT ciioBeCHOM (HOPMYITMPOBKH 3aauu K €€ anredpandeckon

MOJCIH C TIOMOIIBIO COCTaBIICHHS YPaBHEHHS WU CHCTEMbl YpaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3aJ1a4d MOJTYYCHHBIH pe3yIbTarT.

[IprMeHsTH CBONCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH, PEIlaTh
JVHEHbIe HEPABEHCTBA C OJHON NIEPEMEHHON U UX CUCTEMBI, 1aBaTh TpaUuecKyro
WLTIOCTPAIIMIO MHOXECTBA PEIICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTe ¥ HMCMOIB30BaTh (PYHKIIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIIUU IO 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA QYHKIIUU 110 €€ rpaduKy.

CrtpouTth rpaduku dJIeMEHTapHBIX (DYHKITUN BHIA:

y=k/x, y=X2,y=x3,y = [X|, y = VX, OlHCBHIBATH CBOICTBA YHCIOBOI (yHKINH
o e€ rpaduKy.

K xonmy oOyuenus B 9 Kjacce o0Oyd4aromuics TMOJTYyYUT CICAYIONINE
MPEIMETHBIE PE3yJIbTATHI:

Yucua 1 BbIYHUCICHUS

CpaBHUBATH U YIOPSAIOUYUBATH PAIMOHATBHBIC U UPPAITMOHAIBHBIC YHCIIA.

BeimonHaTh apudMeTndeckne qeHCTBUS C palliOHATBHBIMHA YHCIIAMH, COUETas
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBITIOIHSATH BBIYUCICHHUS C HPPAIMOHATbHBIMU
YHCIIAMH.

HaxoauTe 3Ha4eHUs CTETICHEH C TIeJIBIMU MOKA3aTeISIMU U KOPHEH, BEIYUCIISATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OkpyrasTh JEUCTBUTENBHBIE YHCHIA, BBIMOIHATH TPUKHIKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.
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YpaBHeHUs U HEPABEHCTBA

Pemrats nuHeliHbIE ¥ KBagpaTHbIE YPABHEHUS, YPABHEHM S, CBOJISIIIIUECS K HUM,
npocTerme ApoOHO-pallMOHAIbHBIE YPABHEHHS.

Pemrate cuctemsl NByX JIMHEMHBIX YpaBHEHUW C JBYMs INEPEMEHHBIMH U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemate TekcToBble 3amauu  ajreOpandeckuM CIocoOOM ¢  TOMOIIbIO
COCTaBJIEHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUH C JBYMS IEPEMEHHBIMHU.

IIpoBOaUTE IIpOCTENUIINE HUCCIIENOBAHNUS YPABHEHUW U CUCTEM ypaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux NpecTaBIeHUN (yCTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEILICHMS, €CIIM MMEET, TO CKOJIbKO, W
npouee).

PemaTte nuHelHblE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb
pelIeHne HEPABEHCTB Ha YMCJIOBOM NPSIMOM, 3alMCHIBATh PELIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuctembl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YMCJIOBOM MPSAMO, 3aMUCHIBATH PELICHHUE C IOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILICHUU Pa3IUYHBIX 3a4a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3y4eHHBIX BHJOB. [loka3piBaTh CXeMaTHYECKH

pacroiokeHre Ha KOOPAMHATHOMN TIOCKOCTH rpadukoB GpyHKIMH Brga: Y = kX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y =x3, y = \x, y = |X|, B 3aBHCHMOCTH OT 3HAUYCHHUIA
K02()PHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (YYHKITHIA.

Crpouth M H300pakaTh CXeMaTHYeCKH IpadHMKd KBAaJAPATUYHBIX (DYHKITHH,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMI MO UX Tpaduxam.

PacrioznaBaTh KBajpaTHYHYyI0 (QYHKIHIO IO (HOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpAaTUYHBIX QYHKIIUNA U3 peaTbHON KU3HU, GUZHKHU, TEOMETPHH.

YucaoBblie MOCJI€10BATEILHOCTH H POrpeccuu

PacrioznaBaTh apupMeTHUECKYI0 U TEOMETPUYECKYIO MPOTPECCUU TIPU PA3HBIX
crioco0ax 3aaHusl.

BbIMONHATS  BBIYHMCICHHSI C UCIHOJIB30BaHWMEM (GopMyln N-ro  dYiieHa
apuPMETHIECKON 1 TEOMETPUUECKON MPOTPECCUI, CyMMBI TTEPBBIX N YJICHOB.

N300pakath YiIeHBI MOCIEIOBATEILHOCTH TOYKAMH HAa KOOPAMHATHOU
MJIOCKOCTH.

Pematps 3amgaum, CBsA3aHHBIC C YMCIOBBIMH IOCJIEIOBATEIBHOCTIMHU, B TOM
qHCIIe 3a/1a4M U3 PEATbHOMN KU3HU (C MCIONH30BAHUEM KAIBKYJSATOPA, TU(POBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBO 4acos
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoThbI
1 Yucna u BeUKUCICHUs. ParnoHanbpHbIe o5 1 bu6mmoreka [IOK
qpcIia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpAXCHIA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHHS U HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 Koopawsatet u rpadpmii. Pymkumm 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne i 060bmerne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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8 KJIACC

KoJsnyecTBo 4acos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoThbI
bubmmoreka [IOK
1 Uucna u Beruncnenus. KpagpatHeie KOpHU 15 httos://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHus. CTENeHs ¢ [eJIbIM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEeHHUSL. 5 1 bubnnorexa [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnnorexa [JOK
Anrebpanveckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 DyHKiH. OCHOBHEIE IOHSTHS ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 Dynkumn. Hucnossie pyniuun o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne n 0bobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 5

17



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

9 KJIACC

KoJsnyecTBo 4acos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI
1 Yucna v BerunciieHus. JeicTBUTENbHBIE 9 bubnuotexa [JOK
qyucia https://m.edsoo0.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHHS C 14 1 bubnuotexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edsoo0.ru/7f419d08
VYpaBHeHus v HepaBeHCTBA. CHCTEMBI bubnuorexa [JOK
3 Ny 14 1
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bub6mmoreka [JOK
> OyHkwH 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucoBele MOCIEA0BATEILHOCTH 15 1 htts://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 6
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Anre6pa, 9 kinacc/ Mepansak A.T'., Tlononckuii B.b., Slxkup M.C.; noa
penakuueit [Tononsckoro B.E., O61mecTBo ¢ orpaHU4eHHON
oTBeTCTBEHHOCTHIO M3naTensckuii neHtp «BEHTAHA-TPA®y;

AKLII/IOHepHOG O6H.I€CTBO «H3pareabcTBO «HpOCBeHleHI/IC»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6nmmoreka [JOK
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