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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO JJis
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE pacCyKJIeHusi, 0000IIeHe U KOHKPETU3AINIo, a0CTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJEp)KaTEIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ A3TUM B TporpaMMy Yy4eOHOTO Kypca «Aredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «Aunrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHON
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLICHUE OCBOEHUS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTHYECKUX MOJIEIEH, OIHMCAHMUS TNPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIN3ALNUN U KYJIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).

Bocnumamenwvnulit nomenyuan npeomema «Anzedpa) peannusyeTcs depes:

v 1mo0yxaeHre 00ydJaronmxcs CoOII0IaTh Ha YPOKE OOILEIPHHATEIE
HOPMBI TIOBEJICHMS, TIPABHJIa OOIIEHUS CO CTapIIUMU (TIeAarornaeCKuMu
pabOTHUKAMM) U CBEPCTHUKAMU (00yUYaIOIIUMICS ), IPUHITUTIBI YIeOHOU
JTUCITUTIIMHBI U CaMOOpTaHU3aIii. MeToabl U IPHEMBI: 00CYKICHUE TIPABHUIT
OOIIIEHHS CO CTApIIUMHU (YUYUTEISIMH) U CBEPCTHUKAMU(IITKOJILHUKAMH ),
MPUHIINATIEI Y9€OHOW TUCIIUTUIMHBI U CAMOOPTaHU3AIINN;

v mpuBieYEHHE BHUMAHHS 00YUYAIOIIMXCS K IIEHHOCTHOMY acCIleKTy
M3y4aeMbIX Ha YPOKax MPEIMETOB, IBIICHUH, COOBITHI uepes3: oOpaieHne
BHHUMAaHWS HA HDABCTBEHHBIC aCTICKThI HAYYHBIX OTKPBITHI, KOTOPHIC



M3Yy4aloTCs B IaHHBIM MOMEHT Ha YPOKE; Ha MPEACTaBUTENCH YUCHBIX,
CBSI3aHHBIX C U3y4a€MbIMU B JIAHHBI MOMEHT TE€MaMH, Ha TOT BKJIaJ, KOTOPBIA
OHM BHECJIM B Pa3BUTHE HAIlIE CTpaHbl U MUPA, HA IOCTOWHBIE TIOJIpaKaHUs
MPUMEPDI UX KU3HHU, HA MOTUBBI UX MTOCTYNKOB. METO/Ibl ¥ PUEMBI:
opraHu3anys padoThl C IOJYy4aeMOM Ha YPOKE COIIMAIBHO - 3HAYUMOMN
uHpOopMaIue, THUITMUPOBAHUE €€ 00CYKICHUS, BRICKA3bIBAHUS
OOYYarOIIMMUCST CBOETO MHEHHS, BRIPAOOTKH CBOETO OTHOIICHHUS,

v HUCIIOJIb30BaHUE BOCIMTATEIBHBIX BOZMOKHOCTEN COIEPIKAHMS
y4eOHOoro npeamera st GOpMHUPOBaHUS Y O0OYHAIOIINXCS POCCUMUCKUX
TPaJAUIIMOHHBIX TyXOBHOHPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH.
MeTtoasl ¥ pUEMBIL: IEMOHCTPALIUS AETSAM IIPUMEPA OTBETCTBEHHOTO,
rpakIaHCKOTO MOBEACHUS, TPOSIBIICHUSI YEIIOBEKOJIIO0US U
T00pOCEepPACYHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIMIUX TEKCTOB ISl UTCHMUS,
3a/1a4 JIsl peleHus1, TpoOJEMHBIX CUTyallui Jisl OOCYXKJEHUS B KJIacCe);

v\ BKIIIOYEHHE B YPOK UTPOBBIX MIPOIIEAYDP, KOTOPHIE TIOMOIatOT
MOJJIep>KaTh MOTHUBAIINIO O0YYAIOIINXCSI K TIOJYYSHHUIO 3HaHUN, HATaXKUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHUH B KJIaCCE, IOMOTAIOT
YCTaHOBJICHHIO T00pOKEIaTeIIbHON aTMOC(EPHI BO BpEMS YPOKa;

v\ NpuMeHEHHE Ha YPOKE HHTEPAKTHBHBIX (hOpM paboThI,
CTUMYJIMPYIOIIMX MO3HABATEIHLHYI0 MOTHUBAIUIO 00yYarOITUXCSI.

v\ IpUMEHEHHE IPYIIOBOM paboThl MK PabOThI B IIapax, KOTOPLIE
CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMaHIHOW Pa0OThI U B3aUMOJICUCTBHUIO C
JIPYTUMU 00YHArOIITUMHUCH.

v BBIOOp M HCIIOJIB30BAHUE HA YPOKAX METOJOB, METOIUK, TEXHOJIOTHIA,
OKa3bIBAIOIINX BOCIIUTATEILHOE BO3/IEUCTBUE HA TUYHOCTh B COOTBETCTBUU C
BOCITUTATEIHLHBIM HUJI€AJIOM, IIETIBIO U 33/1a4aMU BOCIIUTAHUS,

v\ UHMIMUPOBAHHUE U IOAJEPIKKA UCCIEIOBATENLCKOM AEATEILHOCTH
IIKOJLHUKOB B (POpME BKIIFOUCHUS B YPOK PA3IMUHBIX UCCIIEIOBATEIHCKUX
3aJIaHUM W 3aJ1a4, YTO JJa€T BO3MOKHOCTh 00yYaIoImMUMCs IPUOOPECTH HABBIKU
CaMOCTOSATEILHOTO PEIICHUS TEOPETHUECKOU MPOOIEMBbI, TEHEPUPOBAHUS U
odopmieHUs1 COOCTBEHHBIX TUIIOTE3, YBAXKUTEIHLHOTO OTHOIICHHS K TYKUM
ujesM, TyOJIMYHOTO BBHICTYTUICHHSI, apTYMEHTUPOBAHUS U OTCTAUBAHUS CBOEH
TOYKH 3pEHUsI. METObI U IPUEMBI: peau3aivs HHAUBUIYaTbHBIX U
IPYNIOBBIX UCCIEN0BATENHCKUX MPOECKTOB.

v yCTaHOBJIEHHME YBaKUTEIbHBIX, IOBEPUTEIBHBIX, HEHOPMAaTbHBIX
OTHOUIEHUH MEXy YUUTEIEM U YYEHUKaMH, CO3/IaHUE Ha ypOKax
HYMOITMOHAIEHO-KOM(OPTHON CPEJIbI;



v opranusanus medcrBa MOTHBUPOBAHHBIX M OPYANPOBAHHBIX YUAIIUXCSI
HaJl UX HEYCIEBAIOIIUMU OJHOKIACCHUKAMH, JAOIIET0 IIKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIN OIBIT COTPYAHUYECTBA U B3AMMHOM ITOMOIIIY.

COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

JpoOu OOBIKHOBEHHBIE M JECSITHYHBIE, IEPEXOA OT OJHOW (OPMBI 3aIUCH
npobeit k apyroil. IloHsATue pauMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  pPALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIamMu. Pelienue 3agad U3 peaibHOW NMPaKTUKWA HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpelesieHne, MpeoOpa3oBaHKe
BBIPQXCHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuchk
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLUEHTOB. TpU OCHOBHBIC 33aJjauM Ha
IPOLICHTHI, pEUIEHUE 33]]a4 U3 PEATIbHON MPAKTUKU.

[IpumMeHeHue MNpU3HAKOB JETUMOCTH, PAa3joKE€HHE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IPONOPILIMOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

[IlepemMeHHBIE, YNCITIOBOE 3HAYECHHUE BBIPAKEHUS C MIEPEMEHHOM. JlommycTrMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEK/ly BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPRXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PABUIIA PACKPBITHSI CKOOOK U MPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeJIEM.

OpHouwieHsl U MHOTOUWIEHBI. CTeneHb MHOTOWIeHa. ClioXKeHue, BHIYUTAHMUE,
YMHOKEHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXKEHUS: KBaapar
CyMMbl W KBaapaT pa3zHocTH. Dopmyna pa3HOCTH KBaJpaToB. PasznoxeHue
MHOTOYWICHOB Ha MHOXHUTEJH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUH.

JIuHeHOE ypaBHEHHWE C OJHOM IEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YpPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHUU. CoOCTaBlIE€HHWE YpPABHEHHU MO
YCIIOBHIO 3a7a4M. PelieHre TeKCTOBBIX 3a71a4 C MOMOILBI YPABHEHMIA.



JluneiitHoe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C JABYyMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MOACTaHOBKU. [lpuMepsl perneHus TEKCTOBBIX 3aJad C TOMOIIBIO
CUCTEM YPAaBHECHH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpaduxoB peanbHbix 3aBucumocTeil. [lonstue ¢ynkuuu. [paduk
¢bynkuuu. CoiicTBa pyHkumii. JInnelinas pynkuus, e€ rpaduk. ['padux GyHkumn
y = |X|. I'padmyeckoe perieHue ITUHEWHBIX YPABHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsTHEe 00 HMppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEoOpa30BaHUIO YHCIOBBIX BbIPAXKEHUIN
Y BBIUKCJIEHUSIM. JIeCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHHs

KBagpaTHbiii  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO airedOpanueckoil apoowu.
CnoxeHue, BbIYUTAHHE, YMHOXXEHUE, [€JIEHHE alreOpandeckux ApoOeH.
ParmonanbpHbie BEIpaKEHUS U UX MpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs EPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs I€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvaecKuM CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIMHA



[Tonsitue Qynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
bynkuun. CnocoObl 3a1aHust PyHKIUH.

I'paduk dynknuu. Utenwe cBorcTB (GyHKIUU 1Mo €€ rpaduky. IIpumeps
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAILHEIC
3aBHCHMOCTH, uX rpaduxi. Oyuxuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KVIACC

Yuciaa v BIYMCICHUA

PaunonanbpHble 4yMcia, UppalloOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JAecITUYHbIE ApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [[pukuaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemeHne ypaBHEHH M, CBOASAIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHune TEKCTOBBIX 3ajiay
aNredpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOU. PelieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU.

DOyHKIUU



KBanpatnunas ¢yskius, e€ rpaguk u coiictBa. [lapabGona, koopauHaThI
BEPIINHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPaAOOJIBI.

I'padukn byrxrmit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |X| , u ux
CBOMCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJlaHUE TI0CJIEIOBATEIIBHOCTH
PEKyppEeHTHOH (popMyIoit u GopMyIoi N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(pMETUYECKOM M TEOMETPUYECKON Mporpeccui
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBIN POCT.
CI1oXHBIE IPOLIEHTBI.



IHJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS IIPOrpaMMbl yueOHOro Kypca «Anredpay
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IPOLJIOMY M HAaCTOSIIEMY POCCUHCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIIEHHEM K JIOCTHKEHUSAM POCCUMCKUX MaTEMATUKOB U POCCUNCKON
MaTE€MaTUYECKON IIKOJbI, K UCMOJB30BAHUIO 3THX JOCTHXKEHHM B JPYrMX HayKax W
MPUKIAAHBIX cepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEH TpakJaHMHA M peau3allid €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SIBI€HUW, MPOLEAYp TPaKJAHCKOro oOOmIecTBa (HampuMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MPOOJEM, CBA3AHHBIX C
IIPaKTUYECKUM [PUMEHEHHEM JIOCTH)KCHUH HayKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX IIPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4yacTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaT€MaTHYECKOIro
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HM MJIA YCHEMHON MpodecCuoHaIbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM WHAUBUIYATLHOM TPAaeKTOPUU OOpa30BaHUs W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  SMOILMOHAILHOMY M 3CTETHMYECKOMY  BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJad, pEIICHUN, pacCyKICHHH, YMEHHIO BHUJAETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOMABI U
oOmiecTBa, MOHUMAHUEM MAaTEMaTHUYECKOM HAyKd Kak cdepbl 4YeloBeYecKon
NESATEIbHOCTH, JTalloB €€ pPAa3sBUTHA M 3HAYMMOCTH Ul Pa3BUTHs LIMBWIN3ALNM,
OBJIAJICHUEM S3BIKOM MaTeMaTUKA W MaTEMaTUYECKOM KYyJBTYpPOH KakK CPEICTBOM
MO3HAaHWS MHpA, OBJAJACHUEM NPOCTEHIIMMU HaBBbIKAMHU HCCJEN0BATEIBCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBaAHHE KYJIbTYPblI 310POBbS U
3MOLMOHAJIBHOTO 0J1ATONOJYYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAaHUS B HMHTEpEcax CBOETO
3I0pOBbSl,  BEIEHUS  310poBOro  oOpa3a  JKM3HM  (30pOBOE  IUTaHMUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHA M  OTAbIXA, peryjsipHas (¢uznyeckas
AKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3koj10TMYECcKOEe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTU4EeCKUX 3HAHWUW JUIsl pelIeHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXAIOLIEH Cpebl, INIAHUPOBAHUS MTOCTYIIKOB U OLIEHKH HX
BO3MOYKHBIX TOCIEICTBUNA ISl OKPY’KaIOIIEH Cpeibl, OCO3HAHHUEM TIJI00AIBHOIO
XapakTepa 3KOJOTMYECKHUX IMpoOJIeM U IyTel UX peleHus;

8) apanTanmmsi K M3MEHSIIOIMMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOJHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHE YUUThCS Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIE
3HAHMS, HABBIKM Y KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHUWA, B TOM YHCIIE
(bopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBJCHUSX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIe
pemeHuss U JACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PHUCKA M TMOCIEICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHUSA

ba3oBble Jiornueckue aeiicTBUA:

¢ BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKKM MaTeMaTHYCCKUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy MOHITHAMHU, (HOPMYyITUPOBAThH
ompeneNeHusl  TMOHSATWUW,  YCTAaHABIWMBAaTh  CYHIECTBEHHBIM  TMPHU3HAK
Kiaccu(pukanyuu, OCHOBAaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPHUTEPUU
IPOBOJUMOTO aHAJIN3A;

e BOCIIPUHUMATh,  (OPMYJIHMpPOBATH U  MPeoOpa3oBBIBaTh  CY>KICHUS:
YTBEPAWTEIbHBIE W OTpPHUIlATEIbHBIC, CJAWHWYHBIE, YacCTHbIE U 0OIue,
YCIIOBHBIC;



¢ BBISIBJISITh MATEMATHYECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTHBOPEYUS B
(akTax, TaHHBIX, HAOIIOIEHUAX U YTBEPKIACHUIX, IPeIaraTh KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

e ICNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

e pa30upaTh JOKAa3aTENbCTBA MAaTEMAaTHYECKHX YTBEPXKACHUU (TpsSMbIE W OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCcKuX (akToB, BBICTpaUBaTh AapryMEHTAIUMIO, TPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

¢ BBIOMpATh CIOCOO pemieHus ydeOHOW 3aaauu  (CpaBHHMBATh HECKOJBKO
BApPUAHTOB pEIlICHMs, BbIOUpATh HauOoJee MNOAXOAANMN C  y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

¢ IICTIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKANA WHCTPYMEHT IIO3HAHMS,
(opMynHpOBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOpPEUHE, MpOOIEMY,
CaMOCTOSATENIbHO yCTAHABJIMBATh HCKOMOE U JaHHOe, (QOpMUPOBATh
TMIIOTE3Y, ApTYMEHTHPOBATh CBOKO NO3ULINIO0, MHEHHE;

e IPOBOJAUTH II0  CAMOCTOSITEJIBHO  COCTaBJICHHOMY IUIAHY  HECIJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE MO0 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;

e CAMOCTOSITEILHO (HOPMYIHpPOBaThH OOOOIIEHHUS W BBIBOJBI IO pe3ysbTaTaM
NpOBEAEHHOIO HAOIOJEHUS, WCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

¢ IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLECCa, a TaKXe BbIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

¢ BBISIBJISITh  HEJAOCTATOYHOCTh U M3OBITOYHOCTH HWH(MOpMAIMHU, JIaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHUs 3a1a4H;

e BBIOUMpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATDH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

« BEIOUpaTh (hopMy MpeACcTaBICHUS HHGOPMAINH U WILTIOCTPUPOBATH pElllacMbIe
3aJlauyu CXeMaMHu, uarpaMmmMamMu, HHOU rpaukoi 1 MX KOMOWHAIIUSMY,

¢ OLICHUBAaTh HAAEKHOCTh WH(MOpPMAIMU TIO KPUTEPUAM, MPEAJIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

 BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBUSIMH H
LEeJSIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pelIeHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyYEHHbIN PE3yJIbTaT;



eB X0J€ 00CYXJIEHHs 3aJaBaTh BOMPOCHI MO CYLIECTBY OOCYXKIaeMOW TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJIEW, HAICJICHHBIE HA TOHUCK
pELIeHUs], COTIOCTABIISATh CBOM CYXKJEHUS C CYKACHUSIMU JPYTUX Y4aCTHUKOB
auanora, OOHAapy>XKMBaTh pa3iMuMe M CXOJCTBO TO3UIUN, B KOPPEKTHOMU
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e IPEJICTABIIATh PE3YJIbTAThl PEIIEHUS 3aJa4yM, SKCIEPUMEHTA, UCCIEIOBAHMS,
MPOEKTa, CAMOCTOSITETILHO BBHIOMPATh (POpMAT BBICTYIICHHUS C yY4ETOM 3a/1a4y
pe3eHTAIllMU U OCOOEHHOCTEH ayAUTOPHUH;

¢ IOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW U WHIWBUIYATbHOU
pabOTHI IPH PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

e IPUHUMATh 1I€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPraHU3aIUIo
COBMECTHON paloThl, pacnpeaensitb BHIBI padOT, JI0roBapUBaThCH,
oOCyXIaTh MpoILecC U pe3yJbTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOJICH;

e Y4aCTBOBATh B IpynmnoBbIX (popmax padoThl (00CYXIeHHS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYpPMbl M JIPyTU€), BBINOJIHATH CBOIO 4YacThb paldOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMH YI€HAMU KOMaH/bI, OLICHUBAThH
KayecTBO CBOEr0 BKJIaga B  OOHIMM  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOSTEIbHO COCTaBJIATh IUIaH, aJTOPUTM pelIeHUs 3afaud (WM €ero
4acTh), BBIOMpATh CHOCOO peIieHHus ¢ y4ETOM HMMEIOIIMXCS PEeCcypcoB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTb M  KOPPEKTUPOBATh
BApUAHTHI pEeIEHUH ¢ YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, IMOLIMOHAJILHBIN HHTEJJICKT:

e BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTaTa
peLIeHUs] MaTEMaTUYECKOM 3aauH;

e IPEJIBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NpPHU PEIICHUM 337ayH,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHUBAaTh COOTBETCTBHE pE3YyJIbTaTa JEATEIbHOCTH IOCTABICHHOW LEINA H
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHMSI WA HEIOCTHXKCHHS IIEJIH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenus B 7 KkJjacce OOydYaIOMMACS TONYIUT CIEAYIOIINC
MPEMETHBIC PE3yJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BoinonHsaTh, coyeTas YCTHbIE M INHUCbMEHHBbIE MPUEMBI, apuUPMETUUYECKUE
JIEHUCTBUSA C PAIIMOHATLHBIMU YHCIIAMH.

Haxonmuth 3HaY€HWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbBIC
CrOCOOBI M TPHUEMBI BBIYUCIICHUS 3HAUYCHUN JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[lepexoauTs OT omHOW (QOpPMBI 3amucH 4Yucesl K Apyrou (mpeoOpa3oBHIBATH
JECATUIHYIO IPpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyTIsTh YUCIA.

BbINONMHATE NPUKUAKY W OLEHKY pe3ysibTaTa BBIYUCICHHUM, OIEHKY 3HAaY€HUM
YUCJIOBBIX BBIPAKCHWHA. BBITOMHATE JEUCTBUS CO CTENCHSIMH C HATYpPaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHATh MPU3HAKK JIETUMOCTH, Pa3I0KEHHE HAa MHOXXHUTEIU HATypajbHBIX
YUCEel.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 3a/auyd, CBSI3aHHBIE C OTHOIICHHUEM
BEIIMYWH, TMPOTMOPIMOHAIBHOCTRIO BEIIMYWH, TMPOICHTAMHU, WHTEPIPETHPOBATH
pe3yNbTaThl PEIICHMs 3a7a4 ¢ Y4ETOM OTpPaHWUYCHHUH, CBSA3AHHBIX CO CBOWCTBAMH
paccMaTprUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUSs

Hcrnonp30Bath anreOpandecKyro TEPMUHOIOTHIO U CHMBOJIMKY, TIPUMEHSITH €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepHala.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPAKCHUNM TMpU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrimonasaTh peobpa3oBaHus MEJIOT0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOT00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBITONMHATE yMHOKEHHWE OJHOYWICHA HAa MHOTOYICH W MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXKHUTEIA C TOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIET0 MHOXXHTEIISA, TPYIITUPOBKH CJIAraeMbIX, TPUMEHEHUS
hopMyJ1 COKpAIIEHHOTO YMHOKEHHUS.

[TpuMeHATh TpeoOpa30BaHUsI MHOTOUYJICHOB JIJISl PEIICHUS PAa3IMYHBIX 3a7a4d U3
MaTEeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEHW ¢ HATYpPaIbHBIMH TIOKA3aTENSIMH IS
npeoOpa3zoBaHuUs BHIPAKEHHM.



YpaBHeHMs U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHMS C OAHOW IIEPEMEHHOM, INPUMEHSS IIPaBHIIA
nepexoaa OT HCXOJHOIO YPaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTs, sBisgeTcs Jn
YHUCIJIO KOPHEM YPAaBHEHHSI.

[IpumeHsATh rpaduuecKkue METOIbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[lonGupats mnpuMepbl Map 4YHCEN, SBISIONUXCS PEUICHHEM JIMHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CtpouTh B KOOPIAMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C ABYMs
MEPEMEHHBIMHU, MOJIb3YACh TPa(UKOM, TPUBOJUTH MPUMEPHI PEIICHUS YPABHEHHS.

Pemats cucTemMbl IByX JIMHEMHBIX YPABHEHHWU C ABYMs IIEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocraBimATh M pemarb JIMHEWHOE YpPaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHMU 110 YCJIOBUIO 3aJa4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
341444 MOJyYECHHBIN pE3yJIbTar.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 3a/aHHBIM
KOOpAUHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3alIMChIBATh YUCIIOBBIC IPOMEKYTKU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJIHWHATaM,
CTpOoUTh rpaduku TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh € TOMOMIbIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJINYMHAMU: CKOPOCTb, BPEMs, pACCTOSAHHUE, I1[€HA, KOJMYECTBO, CTOUMOCTD,
MPOU3BOAUTENIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod TpPEACTaBICHUS W aHajdu3a HHPOpPMAIIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIMIO U3 TpadUKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xoniy oOyuenus B 8 kJacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MIPEAMETHBIE PE3YIBTATHI:

Yucuaa 1 BbIYUCICHUSA

Hcnonp30BaTh HavaJbHBIE NPEACTABICHHS O MHOXKECTBE JACHCTBUTEIIBHBIX
quceN JJI CpaBHEHUSs, OKPYIJIEHUS U BbIUMCIEHUHM, M300pakaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh MOHSATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIIONBb3YSd NpPU HEOOXOIMMOCTH KaJIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAKEHHM, COAEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30oBaTh 3amucy OOJIBIIMX W MAaJIBIX YHCEN C TOMOIIBIO JECITHYHBIX
npobeit u creneHeit uncna 10.

AJireOpandecKue BbIPaKeHUSA

[IpyuMeHATh MOHSATHE CTENEHHM C LEJIbIM  [OKAa3aTeleM,  BBIIOIHATH
peoOpa3oBaHUsl BEIPAXKEHUH, COIEPKAILMX CTEIICHHU C LIEJIBIM [TOKAa3aTeIeM.

BBITTOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAlMOHAIBHBIX BBIPAKCHUN HA
OCHOBE MIPaBWJI JEUCTBUI HAJl MHOTOYWIECHAMH U aJITeOpandecKUMM APOOSMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaThy mpeoOpa3oBaHUs BBIPAXKEHUUN I PEHICHHs Pa3IMYHBIX 3a/lay U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMSI U HEPABEHCTBA

Pemiats nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPAaBHEHUS,
CBOJISILIMECS K HUM, CHCTEMBI IByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOaUTH TpOCTEHIINE HUCCIEAOBAHUSA YPABHEHHN M CHCTEM YpPAaBHEHUM, B
TOM YHCJIe C TPUMEHEHUEM I'paUUYECKUX NpeICTaBICHUN (yCTaHABINBATh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTs OT cioBecHOM GOPMYIMPOBKH 3a7aud K €€ aireOpandeckoit
MOJEIM C TOMOIIBID COCTABJICHUA YPABHEHHUS WJIM CHCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPaBHEHUS, OLICHKU, peliaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI, AaBaTh rpa)MuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUUH

[ToHumaTe ¥ HMCHOJIB30BATh (PYHKIIMOHAJIBHBIC TMOHATHS M SI3bIK (TEPMUHBI,
CUMBOJINUECKUE OOO3HAUYCHUS), OMpEAesaTh 3HAuYCHHE (PYHKIUU TO 3HAYEHUIO
apryMeHTa, ONpeAesATh CBOMCTBA (PYHKIIUU IO €€ rpaduKy.

Ctpouts rpaduku dJ1eMEeHTapHBIX (YHKIIUIA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, omucbIBaTh CBOIICTBA YHCIOBOH (ByHKIMH
1o e€ rpaduky.

K xonimy oOyuenus B 9 kiyacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCTCHUS

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIIBHBIC U UPPALlMOHATIBHBIE YHCIIA.

Breimonuare apudmerndeckue AeHCTBUS ¢ pallMOHAIBLHBIMUA YHMCIIAMH, COYETast
YCTHbIE M THUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C UPPALMOHATBHBIMHU
YU CIIAMHU.

Haxonute 3HaueHUs CTENEHEN C LEJIBIMU MOKA3ATENSIMA U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA.



OKpyrasiTe JIEUCTBUTENbHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE U KBaJApaTHBIC YPABHEHUS, YPABHEHMS, CBOISAIIMUECS K HUM,
MpOCTEUIINE APOOHO-PAIMOHAIIBHBIE YPABHEHMUS.

Pemare cucTeMbl NBYX JIMHEHHBIX YPaBHEHUM C JBYMsSI NEPEMEHHBIMHA U
CUCTEMBI IBYX YPAaBHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISACTCS JIMHEUHBIM.

Pemarp TeKkCTOBBIE 3aaud  anreOpanyeckuM CIOCOOOM €  IOMOIIBIO
COCTABJICHMsI YPaBHEHHUS UJIM CUCTEMBI IByX YPAaBHEHHH C JBYMS IEPEMEHHBIMU.

[IpoBOoaUTE IPOCTEMIINE HUCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMH, B
TOM YHCJIE C IPUMEHEHHEM T'papuuecKuX NnpeacTaBieHuil (yCTaHaBINBaTh, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPAaBHEHUN PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemarp nuHeElHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaThb
pelIeHNe HEPaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCHIBATH PELICHUE C IOMOILIBIO
CHUMBOJIOB.

Pemars cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paXkaTh PEILICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOU
IIPSIMOM, 3aIIUCHIBATh PELLICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 331a4.

DOYyHKIUU

Pacno3naBate (QyHKIMU H3y4yeHHbIX BUIOB. Iloka3biBaTh CXeMaTHYECKU

pAacIioIoOKEHUE Ha KOOPJMHATHOW TIOCKOCTH rpadukoB GyHkuuid Buma: y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHUI
K02 PUITMEHTOB, OMUCHIBATH CBONUCTBA (DYHKIIHIA.

Ctpouth W H300paXaTh CXEMaTHYECKH TpapuKyd KBagpaTHUUHBIX (YHKIIHM,
OMKCHIBATh CBOMCTBA KBAJPATHYHBIX (PYHKITUH 10 KX Tpadukam.

Pacno3naBaTh kBajpaTuuHyr0 (PyHKIMIO 1O (popMyse, TPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaTbHOM XU3HU, (U3UKH, TEOMETPHUH.

Yucaosble N0OCJI€10BATEILHOCTH U IPOrPecCcun

Pacno3naBaTh apudmMeTHUECKYI0 U TEOMETPUYECKYIO TPOTPECCUM TIPU Pa3HBIX
coco0ax 3aJaHusl.

BeIMoONMHATE  BBIUMCICGHHUS € HUCHOJb30BaHUEM (GopMysa N-TO  4eHa
apu(pMETUIECKON ¥ TEOMETPUIECKON MPOTPECCUi, CYMMBI TIEPBBIX N UJICHOB.

N300pakaTh 4WieHb TOCIEAOBATEIIBHOCTA TOYKAMH Ha KOOPJAMHATHOU
IJIOCKOCTH.



Pemrars 3aauu, CBsI3aHHBIE C YMCIOBBIMU ITOCIEA0BATEIBHOCTAMH, B TOM YUCIIE
3aJayd U3 pPEaNbHOW JKM3HM (C HCIOJNB30BAHHEM KalbKyJIATOpa, IHU(PPOBBIX

TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanme KoanuectBo
DJIeKTpOHHbIe (LM (POBHIe)
Ne n/m pa3jaesioB U TeM 9aCOB
o0pa3oBaTejibHbIE PeCypChI
NPOrpaMMsbI Bcero
1 Yucna v BBIYUCICHUS. o5 bubnnoreka IIOK
PanmonansHbIE Yncia https://m.edsoo.ru/7f415b90
) Anrebpanueckue 97 bubnuoreka [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bubmuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpadguku. 24 bubnuorexa [IOK
OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME U 6 bubmuoreka [JOK
00oO01IeHne https://m.eds00.ru/7f415b90
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8 KVIACC

HaumenoBanue KoaunuecTBo
dueKkTpoHHbIE (LU (POBbHIE)
Ne ni/n pa3esioB U TeM 4yacoB
o0pa3oBaTejibHbIE PeCypChl
NMPOrpaMMbl Bcero
1 Uwucaa 1 BEIYUCICHUS. 15 bubmuorexa [JOK
KBagparusie kopHu https://m.edsoo.ru/7f417af8
Yucna ¥ BEIMACICHUS.
2 CrerneHs ¢ 1eJIbIM 7 bubmorexa LOK
H https://m.edsoo.ru/7f417af8
[oKa3aTejieM
Anrebpanyeckue
3 BEIpakeHUA. KBagpaTHBIN 5 bubmorexa LOK
p ' P https://m.edsoo.ru/7f417af8
TpEXUIICH
Anrebpanyeckue
4 BBIpAKEHUSI 15 bubmorexa LOK
p ’ https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
YpaBHeHus u
5 HepaBeHcTBa. KBaaparHnnie 15 bubnnorexa LIOK
p ' AP https://m.edsoo.ru/7f417af8
ypaBHECHUS
YpaBHEHUS U
6 H: aBeHcTBa. CHCTEMEI 13 bubmmorexa [IOK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUU
VYpaBHeHus u
7 HEpaBEHCTBA 12 brbmmorexa LTOK
p ' https://m.edsoo.ru/7f417af8
Hepasencrpa
3 @ynkuuu. OCHOBHbBIE 5 bubnuoreka [JOK
TTOHSITUS https://m.edsoo.ru/7f417af8
9 Oynkuuu. YucnoBbie 9 bu6nuoreka [IOK
byHKIIIN https://m.edsoo.ru/7f417af8
10 [ToBTOpenue n 6 bu6muoreka [JOK
00001IeHE https://m.edsoo.ru/7f417af8
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9 KVIACC

Kosn4yecTBo
Ne HaumeHoBaHue pa3jiesioB u 4ACOB duekTpoHHbIE (LU (pPOBHIE)
n/n TeM MPOrpaMMBbl oOpa3oBaTe/ibHbIE pecypchbl
Bcero
1 Yucna 1 BEIYUCICHHUS. 9 bubmuorexa [JOK
JleicTBUTENbHBIE YUCTIA https://m.edso00.ru/7f419d08
VYpaBHEHUS 1 HEPABEHCTBA.
2 YpaBHEHHUS ¢ OAHOU 14 bubmmorexa [JOK
p . A https://m.edsoo.ru/7f419d08
MepeMeHHOMI
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 bubnuotexa [HOK
Cucrembl ypaBHEHUI https://m.eds0o.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 bubnmnoreka HOK
HepasencrBa https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
> Oymxun 16 https://m.edso00.ru/7f419d08
5 YucnoBbie 15 bubmuorexa [{OK
OCIEN0BATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IEeHNE, 18 bu6nuoreka [JOK
CHCTEMATHU3AINS 3HAHUI https://m.edso0.ru/7f419d08
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