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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTE€CTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuarommxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCIHCTBYS €
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasieiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y O0yYaromuxcs
JIOTUYECKOI0 MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BaThCS aIrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
*U3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUMN — « AJIreOpandecKkre BhIPaKEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxKe
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obuiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroOIIHUXCA
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BBHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 ygaca B Henento), B 8 kimacce — 102 ygaca (3 ygaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gpyroil. IloHsiTMe panMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
TpoOH.

CreneHb C HaTypallbHBIM IIOKa3aTeJeM: OIpelaesieHue, MpeoOpa3oBaHue
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHbIX YNCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmybl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CtenieHb MHOrowieHa. Ciio)KeHue, BbIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIsbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUsS YpaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cucrtema IByX
JMHEWHBIX YPAaBHEHHMU C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npssMoil. YncnoBble TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMEeTUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSAJreOpandyeckue BbIpaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbeHble BEIpayKEHUS U UX TIpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucnioBble HEPABEHCTBA U MX CBOWCTBA. HepaBEHCTBO ¢ OHOWM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAUCHUM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ¢ynkuun. Yrenue cpoiictB (yHkuuu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JIEUCTBUTEIIBHBIX YUCEII U KOOPAUHATHOU IPSAMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiabTaToB BEIUYMCICHUH.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHHM, CBOASIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JI0KEHUEM HAa MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U MX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUU TapaboJIbL.

Ipaduxu dyuxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEIbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJIbTAThl OCBOCHHS TPOrpaMMBbl y4eOHOT0O Kypca «Anredpay
XapaKTepU3yrTCSA:

1) naTrpuoTHyYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LIECHHOCTHBIM OTHOILIIEHUEM K JOCTHKECHUAM POCCUMCKAX MAaTEMATUKOB U POCCUMCKOM
MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHUH B APYTUX HayKax H
MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3alhHd €ro
paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKIAHCKOrO oOOIIecTBa (HampuMmep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTHKEHUW HAyKHh, OCO3HAHHUEM BaXHOCTH
MOPAJIbHO-3TUYECKUX MPUHLUIIOB B A€ATEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacCTHE B PENIEHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAaMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEM MKU3HMU MJIA YCNEIHON NpodecCHOHaIbHOU
NEATeIbHOCTY YW Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHANBUIYATbHON TPAaeKTOPUU OOpa30BaHUS W >KM3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIMTAHKE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  ACTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIeHUH, pacCyKIECHUW, YMEHHUIO BHJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMed B JEATEIBHOCTM Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YE€IOBEKa, MPUPOMABI U
oOlecTBa, IMOHMMAaHMEM MAaTEMaTUYeCKOM HAayKH Kak c(epbl YenoBeuecKou
NEATEIbHOCTHU, 3TanoB €€ pPa3BUTUS U 3HAYMMOCTH [IJIsi PAa3BUTHS LIMBUIIU3AINH,
OBJIAJICHUEM SI3bIKOM MATEMaTUKH M MATEMAaTHUYECKOM KYJIbTypOW KakK CpeICTBOM
NO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMH HCCIEAOBATEIBCKOM
NEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (GopmMHupoBaHHMEe KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIArOMOJIy YU :

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B MHTEpPECAX CBOETO
3II0POBBsS,  BEACHHUS  3J0pOBOro  obOpaza  Ku3HM  (3I0pOBOE  THUTaHHE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTb), C(DOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpHUEHTAIIMEN HA NMPUMEHECHUE MATEMAaTUYECKUX 3HAHUM Ui PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TIOCJICACTBUM JII OKPYJKAIOIIEH Cpeapl, OCO3HAHHEM TIJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) amanranuss K M3MEHAKINMMCH YCJIOBHSAAIM COLHUAJIBHOW W NPHUPOTHON
cpeasbl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO JEITEIbHOCTh, B TOM YHCIE
YMEHHE YUUTHCS Y JPYTUX JIIO/CH, TPHOoOpEeTaTh B COBMECTHOM JIEITEIIBHOCTH HOBBIC
3HAHMS, HABBIKA U KOMIIETCHIINY U3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B (DOPMHUpPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
hopMyJIMpOBaTh HUJICH, TTOHSATHS, THIIOTE3bl 00 00BEKTAX W SBJICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMITETEHTHOCTEW, TUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAECMbIC
penieHuss U JAeHCTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH U TIOCIICICTBUS,
(hopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

e BBIBISITH M XapaKT€PU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMATHYECKUX
OOBEKTOB, TMOHATHA, OTHOIIEHUH MEXIy HOHATHAMHU, (DOPMYyITUpPOBaATh
omnpeneneHusl  MOHSATUM,  yCTaHABIMBAaTh  CYLIECTBEHHbIM  IMPHU3HAK
KJaccu(uKanuu, OCHOBaHUS i OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIOPUHHMMATH, (QOPMYIUPOBATH M  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTpULATENIbHbIE, €IWHUYHBIE, YacTHblE MU 0OIIueE,
YCIIOBHBIE;



BBISIBJISITh MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUUS
B (aKTax, JIaHHbIX, HAOMIOJCHUSIX U YTBEPXKIACHUSIX, NPEAaraTb KpUTEPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

7ieNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

pa30OupaTh J0Ka3aTelIbcTBA MAaTEMATHUYECKUX YTBEPXKICHUM (NIPSIMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIE J0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (DaKTOB, BBICTpaWBaTh aApPTyMEHTAIMIO, TMPUBOAMTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMA € YYETOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

HCITOJTB30BaTh BOIPOCHI KaK HCCIIENOBATEIBCKHA HHCTPYMEHT TO3HAHUSA,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHE, MNpodIeMy,
CaMOCTOSTENIbHO yCTaHABJIMBAaTH HCKOMOE U JaHHOe, (QOopMUPOBATh
TUIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UINIO0, MHCHHE,

MPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTABJIICHHOMY IUIaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENILHO (POPMYJIMPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MPOBEAEHHOTO HAONOICHUS, HCCIEIOBaHUs, OILEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUTATH
MIPENTOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh W M30BITOYHOCTh HMH(POpPMALIUU, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHUS 3a]a4H;

BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATb M HUHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHGOpPMAMM W WLIIOCTPUPOBATh
peliaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOW Trpa@ukod u HX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMHMOPMAIMM IO KPUTEPUAM, MPEATIOKEHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

BOCIIpUHUMATDL U (I)OpMy.TII/IpOBaTL CYXXICHUSA B COOTBETCTBUM C YCIIOBUAMMH U
nesiMu O6HleHI/I$I, sSACHO, TOYHO, I'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHUA B



YCTHBIX M NHCBMEHHBIX TEKCTaX, [1aBaThb IOSCHEHUS IO XOAY pELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN pPE3yNbTaT;

e B X0/ OOCYXXJEHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pELIEHHUs, COMIOCTABIATh CBOU CYKAEHUS C CYKJICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHAapy>XKMBaTh pa3iMuMe M CXOJCTBO MO3UIUN, B KOPPEKTHOMN
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TMPEACTABIATH PE3YJIbTATHl PELICHUS 33Ja4l, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
MPOEKTa, CAMOCTOSITETILHO BHIOMpATh (OpMAT BBICTYIICHHS C YUETOM 3a]ad
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPHUH;

e TMOHMMATh W HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHIWBUAYaJIbHOU
paboTHI NP pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

e TIPUHUMATH IEJIb COBMECTHOW JE€ATEIBbHOCTH, IUIAHHUPOBATH OPraHU3alUIO
COBMECTHOM paboThl, pacmpeaeysiTh BUIbI pabOT, J0TOBapHUBATHCS,
oOCyXIaTh MpOILEcC U pe3yJbTaT paboThl, 0000IIATh MHEHUS HECKOJIBKHX
JIIOJICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCyxkaeHus, OoOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTUE), BBIIOJIHATH CBOIO YaCTh pabOTHI U
KOOPAUHUPOBATh CBOU JIEUCTBUS C IPYTMMH YICHAMU KOMAaHJIbl, OIIEHUBATh
KayecTBO CBOEro BKJIaga B  OOUIMM  MPOAYKT MO  KPUTEPUSIM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITENIBHO COCTAaBJIATH IUIAH, AJTOPUTM DELICHHs 3aJaud (WM €ro
4acTh), BBIOMpATh CHOCOO peIieHHus ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTb M  KOPPEKTUPOBATh
BApUAHTHI pEeIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3yibTaTa
pelIeHns] MaTEMaTUYECKOM 3aauH;

e TMPEABUIETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTh MPH PEUICHUM 3a7auH,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTaTa JAESITEIBHOCTU MOCTABICHHOW LENH U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHKEHUS WM HEJOCTHKEHHS LIEJH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K koHuy oOyuenus B 7 Kkjacce OOydyalomMACs TMOJYYUT CIEAYIOIINE
pEeIMETHbIC PE3YJIbTAThI:

Yuciia 1 BbIYMCTICHUS

BoimonusATe, codeTas YCTHBIE W THCHMEHHbBIE MPHUEMBI, apUPMETHUECKHE
JEUCTBUA C PAIlMOHATILHBIMU YHCIIAMHU.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIe
crocoObl ¥ TPHUEMBI BBIYMCICHUS 3HAYEHUU JIPOOHBIX BBIPAKEHUM, COAEpIKAIIUX
OOBIKHOBEHHBIE H JICCITUYHBIE TPOOH.

[lepexonute OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APYyroi (mpeoOpa3oBBIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTHU
B 0ECKOHEUYHYIO JCCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSI0YMBATh PALIMOHAIBHBIE YHCIIA.

OKpyrIJIsITh 4nCHa.

BBINONHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCIICHHM, OLEHKY 3HAY€HUU
YHUCJIOBBIX BBIPAKCHHUN. BBINONHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
IIOKAa3aTeIIMH.

[IpuMeHATh MPU3HAKK JIETUMOCTH, PA3JI0KEHHE HAa MHOXKHMTENIN HaTypajbHBIX
YHCEel.

Pemate NpakTHKO-OPUEHTUPOBAHHBIE 3a/layd, CBS3aHHbIE C OTHOILLEHUEM
BEJIMYUH, MPONOPUMOHAIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHMs 3a7a4 C y4E€TOM OTPaHWYEHHUH, CBS3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B
IPOLIECCe OCBOCHUS Y4eOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUW MpU 33JaHHBIX 3HAYECHHSIX
MEePEMEHHBIX.

BoInonHsaTh npeodpa3oBaHus 1EJI0r0 BbIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOIO0HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOrOWIEHa Ha
MHOT'OWIEH, MPUMEHATh (POPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IOMOIIbIO
BBIHECEHUSI 32 CKOOKH OOIIEr0 MHOXKHUTEJIS, TPYINIUPOBKH ClIaraeéMbIX, IPUMEHEHHUS
(bopMyJ1 COKPAILIEHHOTO YMHOKEHUSI.

[IpumensTh TpeoOpa3oBaHKs MHOTOUJICHOB JJI PELICHUS Pa3IUYHbIX 33]a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HaTypalbHBIMM TOKA3aTENsIMU IS
npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHHs U HEPABEHCTBA



Pemare nuHENHBIE ypaBHEHUS C OJHOW IMEPEMEHHOM, NPUMEHsA IpaBuUia
nepexo/ia OT UCXOAHOTO YPAaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABiseTcs
YHUCJIO KOPHEM YPaBHEHHS.

[IpuMeHATh rpaduuecKkue METOIbl MPU PEIIECHUU JIMHEHHBIX YPAaBHEHHN U UX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOTO
YPAaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IIOCKOCTH TpadUK JTUHEHHOTO YPAaBHEHHS C JIBYMS
MePEMEHHBIMH, TTOJIB3YSICh TPa(PUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucTeMbl IBYX JIMHEMHBIX YPABHEHHU C ABYMs NEPEMEHHBIMH, B TOM
qucie rpapuiecKu.

CocTaBiITh W pemarh JUHEWHOE YPaBHCHUE WIM CHCTEMY JIMHEHHBIX
YPaBHEHH IO YCIOBHIO 3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
341444 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3a/IaHHBIM
KOOpJIMHATaM, JTy4H, OTPE3KH, UHTEPBAJbl, 3aMKUChIBATh YUCIOBBIE MMPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTA TOYKHM IO 3aJaHHBIM KOOpJHWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TOMOIIBIO  (YHKIUNA M3BECTHBIC 3aBHCHMOCTH  MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSAHHUE, II€HA, KOJHMYECTBO, CTOUMOCTD,
MPOU3BOAUTEIIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuth 3HaueHne QPyHKITUU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduyeckuil crocod TpPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPaUKOB PEATHHBIX MTPOILIECCOB U
3aBUCHUMOCTEMN.

K xoniy oOyuenus B 8 kJacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MPEAMETHBIE PE3YIbTATHI:

Yucia v BIYUCICHUSA

Hcnonb30BaTh HaydalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
qucesn JJIsi CpaBHEHUSI, OKPYTJICHUS] U BBIYMCIICHUH, U300pa’kaTh JACHCTBUTEIHHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM MIPSMOM.

[IpumeHATh TOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHM, HCIOJIb3Ysl MPU HEOOXOJAMMOCTH KaJbKYJSTOP, BBITOJHATH
npeoOpa3oBaHusl BBIPAKEHHUM, COAEpXkKalMX KBaJApaTHbIE KOPHHU, HCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30oBaTh 3amucu OOJIBIIMX W MAaJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.



AJuireOpandecKkue BbIPaKEeHUSA

[IpyuMeHATh TMOHATHE CTENEHW C  LEJIbIM  [OKAa3aTeleM,  BBIIOIHATh
peoOpa3zoBaHusl BEIPAXKEHUHN, COIEPIKAILUX CTEIEHH C LIEJIBIM IMOKa3aTelIeM.

BBITTOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAllMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HAJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHnsaThs npeoOpa3oBaHus BBIPAXKEHUUN I PEIICHHS Pa3IMYHBbIX 3a/1ad U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeEVHBIE, KBaJpaTHbIE YPABHEHUS W pPalMOHAIbHBIE YpPAaBHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHUMW, B
TOM YHCJIe C TPUMEHEHUEM I'paUUYECKUX NpeICcTaBICHUN (yCTaHABINBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMA YPaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT ciOBECHOM (OPMYIHPOBKH 3adaud K e€ anreOpandeckon
MOJEIM C TOMOIIBID COCTABJICHUA YPABHEHHUS WJIM CHCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4U MOJYYEHHBIA PE3yJIbTAaT.

[IprMeHITh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH, PEIIAThH
JUHCWHBIC HEPABEHCTBA C OJTHON NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh TPaPUUICCKYIO
WJUTIOCTPALIMI0 MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[TonumaTe ¥ HMCHOJIB30BAaTh (PYHKIIMOHAJIBHBIC TMOHATUS M SI3bIK (TEPMUHBI,
CUMBOJINUECKHE OOO3HAUCHUS), OMNpEAesaTh 3HAuUCHHE (DPYHKIHUU 1O 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIUMHU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIICBIBaTb CBOHCTBA YHCIOBOH (DYHKIIHH
1o e€ rpaduky.

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

Yucia v BIYUCICHUSA

CpaBHMBATH U yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Beimonuare apudmerndyeckue AeHCTBUS ¢ pallMOHAIBLHBIMUA YHMCIIAMH, COYeTas
YCTHbIE M THUCHBMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHUS C HppalOHAIbHBIMU
YU CJIAMHU.

Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIUUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAKECHHI.

OKpyrJisiTh  ICMCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUHCJICHUW, OLICHKY YMCIJIOBBIX BBIPAKEHUU.

YpaBHeHHs U HEPABEHCTBA



Pemate nuHeHbIE U KBaJApAaTHBIC YPABHEHUS, YPABHEHMS, CBOISAILUECS K HUM,
npocTeiime ApoOHO-palMOHAIbHbIE YPABHEHUS.

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

Pemarp TekcTOBBIE 3aJauM  anreOpaMyeckuM CIOCOOOM C  MOMOILBIO
COCTABJICHMSI YPaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUHU C ABYMS IEPEMEHHBIMH.

[IpoBOANTE IPOCTEHINNE HMCCIEIOBAaHUS YPAaBHEHUM M CHUCTEM YpPAaBHEHMI, B
TOM YHKCJIE C MPUMEHEHUEM TpaduiIecKuX MpeACTaBICHUH (YCTaHABINBATD, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJBKO, U MPOYEE).

Pemarp nuHeENMHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaThb
pelIeHNEe HEPaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATH PELICHUE C IOMOILIBIO
CHUMBOJIOB.

Pemrats cucTteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIUCHIBATh PEILICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOYyHKIUU

Pacno3naBaTh (QyHKUMHM H3y4eHHbIX BUAOB. [loka3blBaTh CcXeMaTHYECKU

pAacIoJIoKEHUE HA KOOPIAMHATHOW TUIOCKOCTH TpadukoB GyHKIMI Buga: y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHiI
K02 (PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W H300paXaTh CXEMaTHUYECKH TpauKyd KBagpaTHUHBIX (YHKIIUM,
OTMCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBaTh kBajpaTuuHyro (QyHKUIMIO 1O (opMyre, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUNA U3 peaibHOMN KU3HU, PU3UKUA, TEOMETPHUH.

Yucaosble M0OCJI€I0BATEILHOCTH U IPOrPeccun

PacnioznaBaTh apuMeTHUecKyr0 U T€OMETPUUECKYIO TIPOTPECCUH TIPU Pa3HBIX
coco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHHMS €  UCNOJb30BaHWeM  GopMmyd N-TO  4ieHa
apu(PpMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh WieHb TOCIEAOBATEIIBHOCTA TOYKAMH Ha KOOPJAWHATHOU
IIJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATEIBHOCTIMHM, B TOM YHUCIIE
3alayd U3 peaJbHOM JKM3HU (C HCMOJIb30BAHUEM KaJbKYyJATOpa, LHUQPPOBBIX
TEXHOJIOTHUH).






