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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykrype mporpaMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUNA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromIuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE W JAECATHYHBIE, MEPEX0J OT OJHOM (OpPMBbI 3alUCU
npobeit k npyrou. [loHsThe panMoOHANIBHOTO 4YHCA, 3aluCh, CpPaBHEHHUE,
yIOpSAIOYMBAHUE  pallMOHAIBHBIX  uHceln. ApudMeruueckue  JEUCTBUS  C
palMOHAIBHBIMUA 4HClIaMu. PellieHue 3agad U3 peajbHOM MPAKTUKUM HA 4acTH, Ha
TpoOHu.

CreneHb ¢ HaTypalbHBIM IOKa3aTelieM: OIpejaesieHne, mpeodpa3zoBaHue
BBIPOKCHUH HAa OCHOBE OMpPEACIICHUS, 3alMUCh OOJbIIKUX 4ucend. [IponeHTsl, 3amuck
IPOILICHTOB B BHJE APOOM U JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIC 3ajlauyd Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne  NPU3HAKOB  JEIMMOCTH,  pa3l0KEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBucMMoOCTH, B TOM  4YHCle Impsmas W oOpaTHas
PONOPIIMOHATIBHOCTH.

AJireOpanvecKme BbIpasKeHHU s

[lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MEepeMEeHHOW. JlomycTumble
3Ha4YEeHUsI NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BUJIE
¢dopmyinbl. Beruncnenus no ¢opmynam. [IpeobpazoBanue OYKBEHHBIX BBIpAKECHHH,
TOXKJIECTBEHHO  paBHBIE BBIPAXKEHUS, TMpaBuUja MOpeoOpa3oBaHUs CYMM U
IPOM3BEICHHM, MPaBUIIa PACKPBITUSL CKOOOK M MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowreHsl 1 MHOrowieHsl. CtTeneHb MHorouseHa. ClOKeHHE, BbIUUTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOpMyIIibl COKpAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBbI U
KBaApar pazHocTu. PopMmysna pa3HOCTU KBaAparoB. Pa3inokeHre MHOrOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEeHb YpaBHEHHS, TMpaBuUjia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOTO
YpaBHEHHUSI, pellIeHUE JUHEHHbIX ypaBHeHUN. CoCTaBlIeHUE YPABHEHUN MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C MTIOMOLIBI0 YPABHEHUMN.

JIuneliHoe ypaBHEHHE C JBYMs MepeMeHHbIMH M ero rpaduk. Cucrema JIByX
JIMHEMHBIX YpPaBHEHUM C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
criocoOoM mnoJicTaHOBKU. [IpuMepbl penieHrs TEKCTOBBIX 3aj/lad ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.



DyHKUUH

Koopaunata Toukn Ha mpsmoil. UnciioBbIE NMPOMEXYTKH. PaccTositHue Mexnmy
JIBYMsI TOUKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHasg cucteMa koopauHaT, ocu OX m Oy. AbGcuucca u opauHata
TOYKM HAa KOOPAMHATHOM TuIOCKOCTH. Ilpumepsl rpadukoB, 3agaHHbIX (OpMyTIaMU.
Urenue rpagukoB peanbHbIX 3aBucuMoctell. [lonstue pynkuuu. ['paduk pyHkuuu.
CpoiictBa Qyukiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dynkumm y = |[X|.
['padrueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yuciia ¥ BBIYUCTCHUSA

KBampatueiii kopenbr u3 uwucna. [loHstue o0 wuppanvoHaILHOM 4YHUCIE.
JlecaTuuHble TIPUONIDKEHUST UppalmoHadbHbIX uncesl. CBoiicTBa apudmeTnyeckux
KBa/IPATHBIX KOPHEH U WX MIPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN U
BBIUHCJIEHUSIM. J|eliCTBUTENBHBIE YHCIIA.

Crenens ¢ ueabIM NOKazaTesneM u €€ cBoiictBa. CTaHIapTHas 3alMCh YUCTA.

AnreGpanyeckue BeIpaxeHus AJiredpandecKkue BbIpaKeHUsl

KBanpathbiil Tp€XUuiieH, pa3noKeHUE KBaAPATHOTO TPEXUJICHA HA MHOKUTEIH.

Anrebpanueckass J1pod6b. (OCHOBHOE CBOWMCTBO anrebpanyueckoil ApoOwu.
CnoxxeHue, BBIYUTaHHE, YMHOXEHHUE, JICJIEHHE  alreOpandyeckux  ApooOeil.
PanronanbHbie BRIpaKEHHS 1 KX ITpeoOpa3oBaHue.

VYpaBHEHMS U HEPABEHCTBA Y PAaBHEHHMS U HEPABEHCTBA

KBagpatHnoe ypaBHeHue, ¢popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHHM, CBOJAIIMXCA K JIMHEHHBIM H  KBAJPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

['paduueckass mHTEpIIpeTallusl ypaBHEHU C JIByMsI MEPEMEHHBIMH U CHUCTEM
JIMHEWHBIX YPAaBHEHHUM C JBYMsI MEpEeMEHHbIMU. [Ipumepsl penieHus cucrem
HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM CriocOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJHOM INEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne dynkmmu. O6IaCTh ONPENENCHUs W MHOKECTBO 3HAYCHUN (DYHKITUH.
CrocoOsb1 3amanus QyHKIIHMA.

I'padpux ¢yskmuu. Urenune cBoiicTB ¢yHkumu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONMUX peaTbHbIE MPOIECCHI.



@OyHKIMK, ONUCHIBAIOIIME TPSIMYIO W OOpaTHYI MPOMOPIMOHATbHBIC
saucuMoctH, nx rpaduxn. ®yskmun y = X2, y = x3, y = VX, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciia ¥ BIYUCTCHUSA

PanvionanbHble ymucia, UppallMOHANbHBIC YHUCIIA, KOHEYHBbIE W OECKOHEUHBIE
JecATUYHbIE IpoOou. MHOXKECTBO JCHCTBUTENBHBIX YWCEN, JNEHUCTBUTEIbHBIC YHCIIa
KaK OCCKOHEUHBIE JIeCATUYHBIE NpoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKE€CTBOM JICMCTBUTENBHBIX YUCEN U KOOPJIMHATHOMN MPSAMOIA.

CpaBHeHue  JCHUCTBUTENBHBIX  4YHCEN, apuMETHUYECKUe  JEUCTBHUS  C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3zMepsl 0OBEKTOB OKpYXAIOIIEr0 MHpPA, JJIUTEILHOCTh TMPOIECCOB B
OKPYKaIoIIEM MUPE.

[TpubmmxEHHOE 3HAUYCHHE BEIWYWHBI, TOYHOCTHh MNpuOIMKeHus. OKpyrieHue
yucen. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUM.

YpaBHEHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHrue ypaBHEHUH, CBOSIIIUXCS K JTUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOISIIIUXCS K KBaJpaTHBIM.
bukBagpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUW TPETbEM W YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ OByMs MEpEMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHEHUU C JBYMsS MEPEMEHHBIMU. PelieHue CUCTEM JIBYX YpPaBHCHUMU,
OJIHO W3 KOTOpPHIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. I 'padudeckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3a1a4 aareOpandeckuM CriocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IniepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wmHTEpHpeTansi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoictBa. [lapabona, KoOpIuHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITHI.

I'paduxu Gyrkmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMCTBA.



HucnoBble  MOCIEIOBAaTEABHOCT  YMCJI0BBIE  MOCIEI0BATEJIBHOCTH U
nporpeccuu

[loHsiTHE 4YUCIOBOM IOCIECNOBATEIBHOCTU. 3aJaHUE IOCIEHOBATECIBHOCTU
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro uieHa.

Apudmernyeckas u reomeTpuyeckas mnporpeccur. DopMmynbl N-ro 4YieHa
apu(pMETHIECKON U FEOMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHne 4ineHOB apu(METHUUECKOW U T'e€OMETPUYECKON mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJBHBIM POCT.
Ci10HBIE IPOLICHTBHI.

IIVIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IIPOrpaMMbl YUeOHOTO Kypca «Anredpay
XapaKkTepPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECa K MPOLIJIOMY U HACTOSIIIEMY POCCUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUHCKOM
MaTE€MaTHYECKON MIKOJbI, K UCIIOJIB30BAHUIO 3THX JTOCTUKEHUI B JAPYTHX HayKax U
NPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHWMHA W peaju3allid ero
IpaB, IPEICTABICHUEM O MATEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TIUYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOro oOOIIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MPOOIEeM, CBA3AHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JOCTH)KEHUH HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B A€SATEIBHOCTH YUYEHOIO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE€ YyYacTHE B PEUICHUU NPAKTUYECKUX 3aaad
MaTeMaTU4eCKOM HAMpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MAaTHYECKOTO
oOpa3oBaHWs HA MPOTSHDKCHWHM BCEW JKU3HU JUIA YCIENIHOW MPOQeCcCHOHATEHON
NEATeIbHOCTA W PAa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHAMBUIYAJTBLHON TPACKTOPUH OOpa30BaHUS W >KM3HEHHBIX TUIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOE BOCIIUTAHUE:



CHOCOOHOCTBIO K  SMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPHITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajay, pEIICHUH, pacCyXICHUH, yMEHUIO BUJIETb
MaTeMaTUYeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMUSL:

OpUEHTAIlMe B JACATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKa, MPUPOABI U
oOliecTBa, TMOHUMAaHUEM MAaTEMATHUYECKOW HayKd Kak cdepbl 4YeIoBeUYeCKOU
NEATeNIbHOCTH, 3TanoB €€ Pa3BUTHS M 3HAYMMOCTH JJIsi Pa3BUTUSI LUBUIM3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHKH M MaTEeMaTHUYeCKOW KyJIbTypOoH KakK CpeICTBOM
MO3HAHHWS MHPA, OBJIAJACHUEM NPOCTCUIIMMH HaBBIKAMU HCCJIEIOBATEIBCKOM
NeSATeNbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHUpOBaHHE KYJbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIAT OOy YHsI:

TOTOBHOCTHIO TPUMEHATh MAaTeMaTUYECKUE 3HaHMS B MHTEpPEcax CBOEro
3I0pOBbS,  BEJIEHUsA  30poBOro  oOpaza  Xu3HU  (3J0pOBOE  MHUTaHUE,
cOaTaHCUPOBAHHBIM PEXHUM 3aHATHW M OTAbIXa, peryjsipHas (Quznueckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA peIeKCUM, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA NMIPUMEHEHHE MATEeMaTUYECKUX 3HAHWUM Uil pelIeHus 3a7ay B
00JIaCTH COXPaHHOCTH OKPYXKAIOLIEH Cpebl, INTAHUPOBAHMS TOCTYIIKOB M OIIEHKU MX
BO3MOXXHBIX TIOCHEACTBUN MJIsi OKpYXarolled Cpelbl, OCO3HAHUEM TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) amantanms K M3MEHSIOIIMMCS YCJOBHUSAM COLUAJIBHOW W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIOBUAX HEOINPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU 4Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IPUOOpETaTh B COBMECTHOM JEATEILHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynHpoBaTH WU, TIOHATHS, THIOTE3bl 00 O0BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee  HEW3BECTHBIX, OCO3HaBaTh  Je(PUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTyallMl0 KakK BbI30B, TPeOYIOIIHN KOHTPMEp, KOPPEKTUPOBATH MNPHUHUMAEMbIC
pemieHusT W JAeUCTBHUS, (POpMyIHUpOBaTH M OICHWBATH PHUCKH W TIOCIEICTBUSA,
(bopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUSA

ba3oBble JIornuyecKkune I[CﬁCTBHHZ

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHHM MEXAY MOHATUIMH, (OPMYyIUPOBATH
ONMpeJeNieHus]  TMOHATUH,  yCTaHABIMBATh  CYLIECTBEHHBIM  MpU3HAK
KjJaccu(UKali, OCHOBaHUS JJisi OOOOILIEHHS U CpPaBHEHHUS, KPUTEPHUU
IPOBOJIUMOTO aHAJIN3A;

BOCIPUHHMMATh,  (QOPMyIHpOBaTH U  MpeoOpa3oOBbIBATh  CYXKICHHUS:
yTBEpJUTEIbHbIE W OTpUIATENIbHbIE, €IWHUYHbIC, YacTHble U OO0uIMe,
YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTUBOPEUUS
B (akTax, JaHHbIX, HAOJIONCHUSIX U YTBEPXKICHUSX, Mpeiaratb KpUTEpUH
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTh BBIBOJBI C UCIOJb30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHH (TIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENILHO HECIOXKHBIE J10KAa3aTENbCTBA
MaTeMaTU4ecKuX (akToOB, BbICTpauBaThb AapryMEHTAlLMIO, IPUBOJUTH
IpUMepbl U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCyKICHMS;
BBIOMpATh CIOCOO pelieHus y4yeOHOM 3ajaud (CpaBHUBAaTh HECKOJIBKO
BapMAaHTOB pEILIEHUs, BbIOMpPATh Haubojee NOAXOASAMUNA C YYETOM
CaMOCTOSITEIILHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieoBarebLCKue TeCTBUSA .

UCTIOJIh30BaTh BOIPOCH KaK HCCIIENOBATCIICKUNA WHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (UKCUPYIONIHE TMPOTUBOpPEUYHE, MPoOIeMy,
CaMOCTOSITETIHO ~ YCTaHABIMBAaTH HCKOMOE H JaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

NPOBOAUTH IO CAaMOCTOSTEIBLHO COCTAaBICHHOMY IUIAHY HECJIOXHBIH
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIEIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTA, 3aBUCHMOCTEH 00BEKTOB MEKIY COOOM;
CaMOCTOATENHHO (POopMyIHpoBaTh 00OOIIEHUS W BBIBOABI MO PE3yJIbTaTaMm
POBEIEHHOTO HAONIOACHUS, WCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmaumeii:



BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(pOpMAIMH, JaHHbIX,
HEO0OXOIUMBIX JJIsl PEIICHUS 3aauH;

BbIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATH
MH(}OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPEICTaBICHUS;

BbIOMpaTh GopMy mOpeacTaBieHUS HHPOPMALMM W  WLIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMM, JAMarpaMMmMaMu, HWHOH Tpadukoil u ux
KOMOWHAIIHSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPUSM, MNPEIT0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHHMATh ¥ ()OPMYITUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMH H
IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)XKaTh CBOKO TOYKY 3PEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHCHHS IO XOJy PEIICHHUS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIH pPE3ysIbTaT;

B X0Jic 0OCYXXJICHHsI 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
poOJIeMBI, pellaeMoi 3aJlayd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha ITOWCK
PEIICHMS, COTIOCTABIISATh CBOU CYXJICHHSI C CYKJICHUSIMH JPYTUX YIaCTHUKOB
auainora, OOHapy)XMBaTh pa3IMUUe M CXOJCTBO TO3UIMH, B KOPPEKTHOH
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIISATh PE3YNbTAThl PEIICHUS 3a]]a4l, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hOopMaT BBHICTYIUJICHHS C YUETOM 3ajaad
Ipe3eHTAIMU U 0COOCHHOCTEN ayIUTOPHH;

MOHMMATh W HCMOJB30BaTh MPEUMYIECTBA KOMAaHIHON W MHIUBUAYAJIHHOM
paboOTHI NP PEIICHUH YICOHBIX MAaTEMATHYECKUX 33/]1a4;

NPUHUMATh I€JIb COBMECTHOM JAESTENIbHOCTH, IJIAHUPOBATH OPraHHU3aIUIO
COBMECTHOWM paboOThl, pacmpenensTh BHABI paldOT, JOTrOBapUBAThCH,
o0CcyXaaTh MPOIECC U pe3ysbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHUX
JIIO/IEH;

y4acTBOBAaTh B TPYMIOBBIX ¢opMax paboTel (0OCyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YaCTh PaOOTHI U
KOOPJMHUPOBATH CBOM JICUCTBUSI C IPYTUMHU WICHAMH KOMAaHJbI, OIICHUBATh
KayecTBO CBOETO BKJIaga B  OONMM MPOAYKT MO  KPUTEPUSM,
c(hOpMyITHMPOBAaHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryjJsiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IUJIaH, AJTOPUTM PEIICHUS 3aJayu (WId €ero
4acTh), BBIOMpATh CMOCOO peHIeHHs ¢ Y4ETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUPOBaTh H  KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOM MH(POPMAIUU.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIAJACTh CIIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJISL Mpoliecca U pe3ybTarTa
pELICHUsI MAaTEMATUYECKOW 3a]1a4U;

e TPEABHUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUM 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIICHHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSICHATh NPUYMHBI JOCTWKECHUS WU HEJOCTHXKEHUS IIeNH,
HAXOJIUTh OIIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenuss B 7 Kjacce OOydYaromuicsl TMOJYYUT CIETYIONINE
PEIMETHBIE PE3YbTATHI:

Yuciia ¥ BBIYUCTCHUSA

BoimonHsATh, codeTass yCTHbIE M NHCBMEHHBIE NPUEMBI, apu(PMETHUECKHE
NEUCTBUA C pallMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3HaueHWs] YHCIOBBIX BBIPAKCHHUH, NPUMEHSATH Pa3HOOOpa3HbIE
criocoObl ¥ TPUEMBI BBIYUCIICHUSI 3HAYEHUM APOOHBIX BBIPAKECHUH, COIEpIKaIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTs OT omHON (OpPMBI 3amuCH 4yuced K Jpyroil (mpeoOpa3oBBIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

CpaBHUBAThH U YIOPSAJOUYMBATH PALlMOHAJIBLHBIE YUCIIA.

OKpyraarh yucia.

BpIOHATE OPUKUIKY YW OLIEHKY PE3YJIbTAaTa BBIYMCICHUHN, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHUU. BBINONHATE AEHCTBUA CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeSIMU.

[IpuMeHsATh TPU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HaTypajbHbBIX
YUCEJL.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1a4d, CBS3aHHBICE C OTHOLICHUEM
BEJIMYMH, MPOIMOPUUOHAIBHOCTBIO BEJIMYMH, IPOLUEHTAMHU, HHTEPIPETUPOBATH
pe3yJIbTaTbl PEUICHHS 3a7ad ¢ Y4ETOM OIPAaHWYEHHM, CBSI3AHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUA

Hcnonp3oBaTh anredOpanvyecKkyro TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTh €€ B
MPOIIECCE OCBOEHUS YUYEOHOr0 MaTepuana.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAXKEHUI TMpU 3aJaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.



BeimosHATh mpeoOpa3oBaHusl MMETOTO BHIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOTO0HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBIOTHAT YMHOXKEHHE OJHOWICHA HAa MHOTOWICH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIIecTBIATh PA3N0KEHHE MHOTOWICHOB Ha MHOXHUTEIH C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIETO MHOXKHTEJIS, TPYIITUPOBKU CIIaraeMbIX, TPUMEHEHUS
dbopMys COKpAIEHHOTO YMHOXEHUS.

[TpumeHsATs TpeoOpa3oBaHuss MHOTOWICHOB ISl PEIICHUS a3 IMYHBIX 33/1a4d U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

Hcrnonp30oBaTh CBOWCTBA CTENEHEH C HATYpaJbHBIMH TOKAa3aTeIsAMU IS
npeoOpa3oBaHus BEIPAKECHUI.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate nuHEHHbIC ypaBHEHUS C OJHOW TIEPEMCHHOW, NPHUMEHSS IpaBHia
Iepexo/ia OT UCXOTHOTO YPaBHEHUS K PABHOCHILHOMY eMy. [IpoBepsTh, ABISETCS U
YKCJIO KOPHEM YPaBHEHUS.

[TpumeHATs Tpaduueckre METOABI MPH PEIICHUH JIMHEHHBIX YPaBHCHUH M HX
CHUCTEM.

[TonOupaTh mpuUMepsl TAp YHCEN, SBJSIONIUXCS PEHICHUEM JIMHEHHOTO
YpaBHECHHMS C IByMsI [IEPEMCHHBIMHU.

Ctpouth B KOOPJIMHATHOM IJIOCKOCTH TpadUK JUHEHHOTO ypaBHEHUS C JBYMS
NEepPEeMEHHBIMHU, MOJIb3YSICh TPadUKOM, IPUBOAUTH MPUMEPHI PEUICHUSI YPaBHEHUS.

Pemath cucteMbl ABYX JIMHEWHBIX YpaBHEHUH C JIByMsI IEPEMEHHBIMU, B TOM
quclie rpaguuecku.

CocTaBisiTh W pemath JUHEHHOE YpPAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHI TIO YCIIOBHUIO 3aJa4M, HHTEPIPETUPOBATH B COOTBETCTBHUHU C KOHTEKCTOM
3aJlayy TIOJyYCHHBIN pPe3yIbTar.

DOyHKUUHA

N300paxaTh Ha KOOPJAWHATHOW MPSMOM TOUYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATAM, JIY9H, OTPE3KH, MHTEPBAJIbI, 3aMMCHIBATh YMCJIOBBIC MPOMEKYTKHA Ha
anredpandecKkoM S3bIKE.

OtmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHM TO 3aJaHHBIM KOOpPJIWHATAM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QPyHKIMHN Y = [X|.

OnuceiBaTh € TOMOIIBIO (PYHKIUH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BETMYMHAMU: CKOPOCThb, BpEMs, pAaCcCTOSHWE, II€HA, KOJWUYECTBO, CTOMMOCTb,
MIPOU3BOIUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIHH MO 3HAYECHUIO €€ apTryMEeHTa.

[Torumate rpadudeckuii crmoco® TpeNCTaBICHUS W aHaidu3a HWHQPOPMAIIHH,
M3BJICKATh ¥ UHTEPIPETUPOBATH MHGOPMAIHIO U3 TPA(UKOB PEATBHBIX MPOIECCOB U
3aBUCHMOCTEM.



K xoniy oOyuenuss B 8 Kiacce oOydaromuicss TMOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

Hcnonb3oBaTh HayajdbHbIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
qyucesa JJIsi CpaBHEHUS, OKPYTJICHUS W BBIYMCICHHM, M300pa)kaTh JCHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpuMeHsaTh TOHATHE AapUPMETUYECKOTO KBAJAPaTHOTO KOPHS, HAaXOAUTh
KBaJpaTHbIE KOPHH, WCHOJIb3ys TpPU HEOOXOJUMOCTH KAJIBKYJISTOP, BBINOTHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpXKAIIUX KBAJApPATHbIE KOPHU, HUCHOIB3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MAJIBIX YHCEI C TOMOIIBIO JIECITUYHBIX
npo0eii u creneHelt yucna 10.

AJireOpanyecKue BbIpasKeHHU s

[IpuMeHsAT, TMOHATHE CTENEHW C  IeJbIM  [OKa3aTesieM,  BBINOIHATH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BhINIOTHATE TOXIECTBEHHBIE TTPe0oOpa30oBaHUs PAIMOHAIBHBIX BBIPAKCHUM Ha
OCHOBE TIPaBUJI JCHCTBUI HaJl MHOTOWICHAMHU U aJireOpandecKUMM APOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEH.

[IpumensaTh TIpeoOpa3oBaHUs BBIPAKCHHUU JIsI PEIICHHS PAa3IUYHBIX 33/1ad U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHelHbIE, KBaJgpaTHbIE YpPaBHEHUS W palUOHAIbHbIE YpaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IByMsI IEPEMEHHBIMH.

[IpoBoguTh mpocCTEMIIME HUCCIECNOBAHUA YPABHEHHUM W CHCTEM YpAaBHEHHH, B
TOM YHCIIE C IPUMEHEHNEM rpaduYecKuX MpeACTaBlIeHU (yCTaHABINBATh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUN PELIECHHUS, €CIIH UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexomuth OT ciOBecHOW G(OPMYIMPOBKH 3adaun K e€ anreOpandeckoun
MOJENH C TOMOUIBI0 COCTaBJICHHS YpPaBHEHUS WM CUCTEMbl ypaBHEHUHU,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN Pe3yybTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsl CPABHEHUS, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOM M MX CHCTEMBI, J1aBaTh IPapUICCKYIO
WJUTIOCTPALMIO MHOYKECTBA PEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lornmaTe ¥ HCMOIB30BaTh (DYHKIMOHATHHBIC TOHSATUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMSI), ONPEACNSITh 3HAaueHHWE (YHKIMU MO 3HAYEHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINU 10 € rpaduKy.

Ctpoutsb rpaduku dIeMeHTapHBIX QYHKIIUN BHJIA:

y = k/X,y = %2,y = X3,y = |X|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBOH DYHKIIHH
o e€ rpaduxy.



K xoniy oOyuenuss B 9 wiacce oOydaromuicss TMOTYYUT CIETYIOLINE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia ¥ BLIYUCTICHUS

CpaBHHBATH U YNOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

Boinonusate apudmeTndeckue ASHCTBUS ¢ pallMOHAIBHBIMU YHCIIAMH, COYETAst
YCTHBIE W THCHBMEHHBIE MPUEMBI, BBIMNOJHATH BBIYUCIEHHUS C UPPALMOHAIbHBIMU
YUCIIaMHU.

Haxonuth 3HaueHUs CTENEHEHN C LEJIBIMU MOKA3aTeIIMU U KOPHEHN, BBIUYUCIIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyraath JACHCTBUTENbHBIE YHCJA, BBINOIHATH MPUKUAKY pPeE3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS M HEPABEHCTBA

Pemiate nuHeHbIE U KBaJIpaTHbIE YPABHEHUS, YPABHEHUS, CBOJSAIINECS K HUM,
npocTeime 1poOHO-pallMOHANIBHBIC YPAaBHECHHUS.

Pemate cucteMbl ABYX JIMHEWHBIX YpPaBHEHUW C JBYMs TMEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBIIACTCS TUHEHHBIM.

Pemate TekcTOBBIE 3ajadyM  anreOpanuecKuM CIOCOOOM €  TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUMU C IBYMS MEPEMEHHBIMHU.

[IpoBOaUTE TpOCTEHIIINE MCCIEAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHHH, B
TOM YHCIIE C IPUMEHEHUEM rpaduUYecKuX MpeACcTaBlIeHn (yCTaHABIUBATh, UMEET JIU
yYpaBHEHHE WJIM CUCTEMA YPABHEHHM pelIeHusI, €CITU UMEET, TO CKOJIBKO, U IpoUee).

Pemats nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxkaTh
pelIeHne HEpPaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alUCHIBATh PEUIEHHWE C TOMOILBIO
CHUMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOMN
IPsIMOM, 3aMUCHIBaTh PELIEHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUMA

PacrioznaBath (yHKIMM W3y4YeHHBIX BUIOB. [loKa3piBaTh CXEMaTHYECKU

pacIoioXeHne Ha KOOPIWHATHOW TUIOCKOCTH TpadukoB GyHKIWH Buma: y = KX, y =
kx + b, y = kix,y = ax2 + bx + ¢, y = x3, y = VX, ¥ = [X|, B 3aBECHMOCTH OT 3HaYCHMi
K02 (PUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpoutrh M W300pakaTh CXEMaTUYECKH TpaduKu KBAAPATUYHBIX (PYHKITHH,
OTMHCHIBATH CBOWCTBA KBAJPATHUHBIX (DYHKIMI 10 UX Tpadukam.

PacriozHaBaTh KBampaTH4YHyr (GYHKIHUIO 1O (GOpMyse, MPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUN U3 peaIbHOU KU3HU, PUZUKHU, TEOMETPUH.



YucioBble 10CJI€10BATEJIbHOCTH U NMPOTrPeccuu
PacniozHaBaTh apu(pMETHYECKYIO U T€OMETPUUECKYIO MPOrPECCUU MPU Pa3HBIX

crioco0ax 3aaHus.
BeimoHATE

BBIYHCIICHUA C

HUCIIOJIB30BAHUECM

hopmym

N-ro YJICHAa

apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YIEHOB.

N3o0paxath
TUTOCKOCTH.

YJICHBI

IIOCJICA0BAaTCIBbHOCTH

TOYKaMHu Ha

KOOPAMHATHOM

Pematsp 3aJga4du, CBA3aHHBIC C YHCJIIOBBIMU ITIOCIICAOBATCIIBHOCTAMU, B TOM YHCJIC

3alayd U3 pealbHOM JKU3HU (C HCMONb30BAHUEM KaJbKYJISATOPa, UU(POBBIX
TEXHOJIOTHH).
TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC
No HaumenoBanu | KosumuecTBo yacos DJIEKTPOHHbIE
" | e pa3menos u (undpoBbIe)
n/ Becer | Kourpoabunl | Ilpakruyecku
TeM o0pa3oBaTe/ibHbIC
n 0 e padoThlI e padoThI
MPOrpaMMblI pecypchl
Yucna u
bu6moreka [IOK
BBIYUCJICHUA.
1 25 1 https://m.edsoo.ru/7f415b
Parmonanbubie 90
yucna T
AnreBpanuecin bu6moreka [IOK
2 27 1 https://m.edsoo.ru/7f415b
€ BBIPKCHHUS
90
v bu6mmoreka [IOK
paBHEHUS U
3 20 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA
90
Koopaunats! u bu6mmoreka [IOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIMHU 90
bubmuoreka [JOK
IToBTOpEHUE 1
5 6 1 https://m.edsoo.ru/7f415b
00001IeHNE
90
OBILIEE
KOJIMYECTBO
YACOB I10 102 > 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
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8 KUIIACC

N HaumenoBan | KosmuecTBo 4yacoB DJIeKTPOHHBbIE
" | Me pa3uesioB U (undpoBbIe)
n/ Bcer | Kontpoibn IIpakTHYeck
TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padboTsbl
NMPOrpaMmblI pecypcsl
Yucna u
S — bu6mmoreka [IOK
1 ' 15 https://m.edsoo.ru/7f417
KBagpartusie
afg
KOpPHHU
Yucna u
BBIYHCIICHUSL. bubmmoreka [{OK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417
EeJIBIM af8
moKasaresemM
Anrebpandeck
ne bu6mmoreka [IOK
3 BBIPAKEHUSI. 5 1 https://m.edsoo.ru/7f417
KBanpatublii af8
TPEXUIIECH
Anrebpandeck
ue bu6moreka [IOK
4 BBIPKCHUSI. 15 1 https://m.edsoo.ru/7f417
AnreGpanyeck af8
ast IpoOb
YpaBHeHusa u
HeDABCHCTE bubmuorexa [JOK
5 P ) 15 1 https://m.edsoo.ru/7f417
KBanpaTtueie
afg
ypaBHEHUS
YpaBHeHus U
HeDABCHCTEL bubmuoreka [JOK
6 3 ' 13 https://m.edso0.ru/7f417
Cucremsl
y af8
ypaBHEHUH
VYpaBHeHUs U bubnuoreka [IOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
Hepasencrsa afg
DyHKIMH. bubnuorexa [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417
MOHSTUS af8
DyHKINH. bubnuorexa [IOK
9 Yucnossie 9 https://m.edsoo.ru/7f417
GbyHKITII af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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bubmuoreka [IOK
IToBTOpEHUE N
10 6 1 https://m.edsoo.ru/7f417
00001IeHNe
afg
OBILEE
KOJIMYECTBO
102 5) 0
YACOB IIO
I[TPOTPAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne | HaummenoBanmue
(uu¢posrbie)
n/ | PpasesioB U TeM Bcer | Konrtpoabn | IIpakruyec
o0pa3oBartejibHbIE
1 NMporpaMmMbl [V} bie padoThI KHe padoThl
pecypchl
Yucna u
bu6moreka [IOK
BBIYHCIICHUSI.
1 y 9 https://m.edsoo.ru/7f41
JlelicTBUTENbHBIE 9dos
qucna
YpaBHeHud u
HEpaBEHCTBA. bubnuoreka [IOK
2 YpaBHEHHS C 14 1 https://m.edsoo.ru/7f41
OJTHOM 9d08
MepeMEeHHO N
YpaBHeHud u
bu6mmoreka [JOK
HEpaBEHCTBA.
3 C 14 1 https://m.edsoo.ru/7f41
HCTEMBI ) 9d08
ypaBHEHUI
VYpaBHeHuUs 1 bubnunoreka [JOK
4 HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBenctBa 9d08
bubmuoreka [[OK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoselie bu6mmoreka [JOK
6 MOCJIeIOBATETLHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHNME,
oGobeHHe bubmuoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CUCTeMAaTH3aIIHs
. 9d08
3HAHUH



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f419d08
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OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 6 0

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET



