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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sABIS€TCA OJHMM U3 OINOPHBIX KYpCOB OCHOBHOIO OOIIETO
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOJOJKEHUsE 00pa30BaHus U B MOBCEIHEBHOM kU3HU. Pa3BuTne y o0ydarommxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUM M CYIIHOCTH aireOpandyecKkux
abcTpakimii, cnoco0e OTpaKeHHUs MaTEeMAaTUYECKON HAyKOU SBJIICHUN U MPOILIECCOB
B NpUpOJIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBaHUS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
U Ka4eCTB MBILUICHUS, HEOOXOIUMBIX ISl aJanTallMid B COBPEMEHHOM IIM(PPOBOM
obOmectBe. M3ydenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOMIOAaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHO OOOCHOBBIBATH CBOW JEHCTBUS U BBIBOJIBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca alredpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloUIMXCsi: OHM HCHOJB3YIOT JIEYKTUBHBIE U
UHAYKTUBHBIE pacCykaeHHs, 0000IIeHne U KOHKPETH3allul0, abcTparupoBaHue U
aHanoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSITETIbHOW ~ JIEATEIbBHOCTH  O0YYalolUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 SBIsAeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B crpykTtype mnporpammsl ydeOHOro Kypca «AinreOpa» [Uisi OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
JMHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «PyHkumm». Kaxnas H3 3THX COAEPKATEIBHO-METOINYECKUX
JIMHUI Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3yUEHUS Kypca, B3aUMOJECHCTBYS C
ApyTUMHU €ro JuHUsAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
OPUXOJHUTCS JIOTUYECKU PacCyX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3blK. B cBsI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Aisredpa» BKIHOUYECHbI
HEKOTOpBIE OCHOBBI JIOTMKH, IPEACTABIECHHBIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHUYECKOro 00pa30BaHUs U CIIOCOOCTBYIOLIUE OBJIAJACHHUIO O0yYaIOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMarthdyeckoro s3bika. ColepkaTreapHON U
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copnepxxanne nuHHKM «YHca M BBIUUCICHUS» CIIYKUT OCHOBOW s
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCs
JIOTHYECKOTO MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCS aIrOPUTMaMHU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsI TOBCEIHEBHOM
KU3HU. PazBuTHE MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBA3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMHU, (POPMUPOBAHHEM
MPEJCTABIECHUN O JIEMCTBUTEJIBHOM YHCJE. 3aBEPLICHUE OCBOCHHS YHUCIOBOU
JIMHUHM OTHECEHO K CpeslHeMY 0011emMy o0pa30BaHHIO.



Conepxanue JBYyX  anreOpaniueckux JIMHUHA —  «AjreOpanueckue
BBIPAKEHUA» U «YPAaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y
oOy4aromuxcs MaTeMaTHYecKoro ammnapara, HeOOXOAMMOro il pelleHHs 3ajad
MaTe€MaTUKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adad. Ha
YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUsl Y4YeOHbIH MaTepual TpYHNIUPYETCs
BOKPYI palMOHAJIBHBIX BBIpaXEHUH. Anredpa JAEMOHCTPUPYET 3HAUYCHHE
MaTeMaTUKH KaK sI3bIKa JJI1 MOCTPOEHUS MaTEMaTHYECKUX MOJENICH, OMHCAHMS
IPOLIECCOB U SIBJIGHUU peanbHOro mupa. B 3amaun oOyueHus anreOpe BXOIST
TaKk)Ke JajbHelllIee pa3BUTUE AJITOPUTMHYECKOTO MBIIIJIEHUS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJIAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHHsI, CHOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTRY.

Copnepxxanve  (QyHKUMOHATBHO-TpAaUYECKON  JIMHUM  HAlLEJIEHO  Ha
NojiyueHue  oOyyarouuMmuca 3HaHUM O  (QyHKIMSIX KAk  BaKHeHIei
MaTEMaTUYECKOM MOJeNHu JUisi ONUCAaHWUS U HCCIENOBaHUS PAa3HOOOPA3HBIX
IOpolecCOB W SIBIEHWA B nmpupojge u obmectBe. WM3yueHue wmartepuana
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHMsSI HCIIOJIb30BaTh pa3InyHbIC
BbIpA3UTENIbHBIE CPEACTBA S3bIKA MATEMAaTUKU — CIIOBECHBIE, CHMBOJIHMYECKHE,
rpaduyueckre, BHOCUT BKJIaJ B (OpPMUPOBAHHME TPEACTABICHUNH O PpOJIH
MAaTE€MAaTHKU B PA3BUTHUH LIUBUIIN3AIUU U KYJIbTYPBHIL.

CornacHo ydeOHOMY IIaHy B 7-9 Kiaccax u3ywaeTcsi Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «AnreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIUN.

Ha u3ydenue yue6HOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 ygaca (3 4gaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 ygaca (3 yaca B HEZIEO).

COJAEP XAHME OBYYEHUA

7 KJIACC

Yucia v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIC W JCCATUYHBIC, TIEPEXOA OT OJHOW (POPMBI 3ammucu
npobeit k apyrou. IloHsATHE palMOHAIBHOTO YHCIA, 3alUCh, CpaBHEHUE,
YOOPSIIOUYMBAHUE  paAlMOHANBHBIX  4ucell. ApudMETHYECKHe JCUCTBUS  C
palMOHAIHBIMM 4YKCJIaMU. PelieHue 3agad u3 peaibHOM MPAaKTUKH HAa 4acTH, Ha
TpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeJelieHue, Ipeodpa3oBaHue
BBIPQKCHU HAa OCHOBE ONpEJeIeHHUs, 3aMUCh OOIbIKX duces. [IporeHTsl, 3anuch



MPOIICHTOB B BUJE APOOU U JpoOH B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOLEHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHNE TNPU3HAKOB JIECIUMOCTH, pA3JI0XKEHHE HA MHOXKHUTEIN
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HCle TpsiMas W oOpaTHas
MIPONOPLUHAOHAIBHOCTH.

AJire0panydecKue BbIpasKeHHU s

[TepemeHHbIE, UMCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpeMEHHOM. [[onmycTumbie
3Ha4YeHUs nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BU/JIE
dbopmynsl. Beraucnenus no dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKESHHUM,
TOXXJICCTBEHHO paBHBIC BBIpOXEHUS, TNIpaBUja MpPeoOpa3oBaHUs CyMM U
IPOU3BEICHUM, MpaBUiIa PACKPHITHS CKOOOK U MPUBEACHUS MOJOOHBIX CIaracMbiX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM I1OKA3aTEIIEM.

OnHounenbl 1 MHOTOUIEHBl. CTeneHb MHOTOUJIEHA. Cll0KeHue, BBIYUTAHUE,
YMHOK€HUE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOYJIEHOB Ha MHOHUTEIH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHs, MpaBUiia MNPeoOpa3oBaHMs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHHE C OJIHOM NEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIrO
YPaBHEHHUs, pELICHWE JUHEWHbIX YypaBHEHUW. CoCTaBlI€HUE YpaBHEHUU IO
YCIJIOBHIO 3a7a4M. PenieHne TeKCTOBBIX 3a/1a4 C HOMOILBIO YPaBHEHUH.

JluneitHOe ypaBHEHUE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cuctema aByX
JIMHEWHBIX YpPaBHEHUW C JByMs I€pEeMEHHbIMHU. PelnieHue cucteM ypaBHEHHU
CIIocOoOOM TOJACTaHOBKHU. [IpuMepbl perieHus: TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM YpABHEHHUI.

DOyHKUUMA

Koopaunara toukm Ha mpsmoil. YucimoBsle mnpoMexyTku. PaccrosHue
MEXIY JBYMSI TOUYKAMU KOOPJIAUHATHOMU MPSAMOM.

[IpssMmoyronbHast cucteMa koopauHat, ocu Ox u Oy. Abcuucca U opAUHaTa
TOYKH Ha KOOPJAMHATHOM TuiockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMYTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkmuu. [padux
¢ynkiuu. CoiictBa dyHkuumid. Jluneitnas gynkmus, e€ rpadux. ['padux dyaxumn
y = |x|. Tpaduueckoe pemreHne TMHCHHBIX YPAaBHCHHH W CHUCTEM JIMHEHHBIX
YPaBHEHHM.

8 KJIACC

Yucsa 1 BIYUCICHUSA
KBagpatheiii kopenb u3 uucna. [loHatue 00 UpPpalOHATIBHOM YHUCIE.
JlecaTuunble TpUOJIMKEHHS] UppallMOHATIbHBIX yncell. CBoicTBa apu(hMETHUECKUX



KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUSAM. [[€CTBUTEIILHBIC YHUCIIA.

Crenens ¢ nenpIM noKaszaTeneM U e€ cporictBa. CTaHapTHAs 3alKUCh YHACIIA.

AJire0pandecKue BbIpasKeHH s

KBagpaTHplii  TpEXuieH, pas3ioKEHHE KBAAPATHOIO TpEXWIEHAa Ha
MHOXHUTEH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXEHHUE, JeJeHHE airedpanvyeckux JpoOei.
PanrionanbHbIe BRIpAXKEHUS U UX TIPeoOpa3OBaHUE.

YpaBHeHUS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyla KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEeHUN, CBOASIIMXCA K JIMHEHHBIM U KBaJpPaTHBIM.
[Ipocreiimue ApoOHO-paIIMOHATIbHBIE YPABHEHHUS.

I'paduueckas uHTEpHIpeTavs ypaBHEHUN C IBYMsI IEPEMEHHBIMU U CUCTEM
JUHEWHBIX ypaBHEHUU C JBYMsS TEepEeMEHHBIMH. I[IpUMepbl perieHus CHUCTeM
HEJIMHEWHBIX YPaBHEHUH C TBYMS MIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

YuciioBele HEPABEHCTBA M X CBOMCTBA. HepaBEeHCTBO ¢ OJIHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DyHKUUMA

[lonstue ¢ynkuuu. OO6nacTh oONpenesIeHUuss W MHOXKECTBO 3HaYeHUM
dbyakun. CriocoOb! 3a7aHus QYHKITAM.

I'paduk ynkmuu. Yrenue coiicTB GyHKIHMH 1o e€ rpaduky. [Ipumepsl
rpaduKoB (YHKIIHH, OTPAXKAIOIINX PeaIbHbIE MTPOIIECCHI.

OYHKIMY, OINHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI0 MPOMOPIMOHAIBHbBIE
3aBHCUMOCTH, uX rpadpuku. PyHkuun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIEHUE YPABHEHUN U CUCTEM YPABHCHUU.

9 KITIACC

Yucia 1 BBIYUCICHUSA

PannonanbHble ynciia, UppalMOHAIbHBIE YUCa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE TpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIIbHBIE YUCIA
Kak OECKOHEUYHBIC JCCATUYHBIC ApoOW. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHO>KECTBOM JEHUCTBUTEIBHBIX YACEN U KOOPAUHATHOU NPSMOU.

CpaBHEHHE [IEWCTBUTENBHBIX YHCEN, apupMETHYECKUe JEHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

Pa3Mepbl 0O0BEKTOB OKpYKArOLIEr0 MHUPA, JJIMTEIBHOCTH IPOIECCOB B
OKPYKaFOIIEM MUDE.

[Ipubnux€HHOE  3HAYEHWE  BEJIUYMHBI, TOYHOCTb  HPUOIMKEHUS.
Oxkpyrnenue uncen. [Ipukuaka u OueHKa pe3yIbTaTOB BEIYMCICHUM.



YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIUXCS K JTUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHU, CBOASIIIUXCS K KBAJIPATHBIM.
buxsanparHoe ypaBHeHue. [IpuMepsl perieHns ypaBHEHUN TPEThE U 4ETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHHMH. PeleHune TeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ AByMs NIEpEMEHHBIMH U ero rpaduk. PemeHue cucrem aByxX
JIMHEMHBIX YPAaBHEHUH C AByMs NIEPEMEHHBIMU. PellieHue cucTteM IByX YpaBHEHHUI,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil cremeHu. ['paduueckas
WHTEpIIpETalrs CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U X CBOMCTRBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOM IMEpeMEHHOW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TIiepeMeHHOW. KBaJapaTHele HEpaBEHCTBA.
I'paduyeckas wuHTEprpeTanuss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMH.

DOyHKUUHA

KBagpartnunas ¢yukuus, e€ rpadux u cpoiictBa. [lapaGona, koopauHaThI
BEPIIHUHBI Tapa0doJIbl, 0OCb CHMMETPUHU MapabOoJIbL.

Ipadukn pynxumit: y = kx, y=kx + b, y =k/x, y =x3, y=Vx, y = |x| , u nx
CBOWCTBA.

YucaoBble MOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCIOBON MOCIIENIOBATENBHOCTH. 3aJaHHUE IMOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyIiol u GOpMyIIoi n-To YjeHa.

Apudmernyeckas U reoMmerpudeckas mnporpeccuu. Dopmynsl n-ro wieHa
apupMETHIECCKON U TEOMETPUIECCKON TPOTrPECCHid, CYMMBI ITEPBHIX 71 WICHOB.

N3o0paxenne 4iaeHOB apU(METHUYECKON M TEOMETPUUECKOM IMpOrpeccHit
TOYKaMH Ha KOOPJAUHATHOM ITOCKOCTH. JIMHEHWHBIN M SKCIOHECHIMAIBHBIA POCT.
C1oxHbI€ TPOLICHTBHI.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI

YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE PpPe3yJabTaTbhl OCBOCHHMS MPOrpaMMbl y4eOHOro Kypca
«Anrebpay» XxapaKTepHU3yITCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpPECa K MNPOLLIOMY W HACTOSIIEMY POCCUHCKOMN
MATEMAaTHKHA, LIEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX



MAaTEMAaTUKOB U POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTUKEHUM B IPYTUX HayKax U NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEH I'pa’kKJaHUHA U pealn3aluu ero
npaB, NPEICTABIEHUEM O MATEMaTHYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBIECHUH, MPOILEAYyp IpakJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3ZAHHBIX
C MPAaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHMEM BAaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYaCTHE B PpEIICHHMM NPAKTHUYECKUX 3a]a4
MAaTE€MAaTUYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BAaXXHOCTH MATEMATUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM ISl yCNEIHOW NpodecCuOHATbHOM
JESATENBHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHANBUIYATBbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K HAMOIMOHAJBHOMY W ACTETHUYECKOMY BOCHPHUITHIO
MaTeMAaTUYeCKUX OOBEKTOB, 3aJay, pEIIeHUH, pPacCyKICHUH, YMEHHIO BUIETbH
MaTEMAaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpPHUEHTALIMEN B [JEATCIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpECTaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI YelIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTUYECKONM HayKd Kak cepbl UeloBEYECKOU
NEATEIIBHOCTH, JTAIllOB €€ Pa3BUTHUS U 3HAYMMOCTH [UIA Pa3BUTUSA LIMBUIU3ALMUM,
OBJIAJICHUEM SI3BIKOM MAaTE€MATHUKUA U MAaT€eMaTU4YECKON KYyJIbTYpPOH KakK CPEICTBOM
IIO3HAHWS MHpa, OBJAJCHUEM IPOCTEUIIMMHU HABBIKAMU HCCIIEI0BATEIBCKON
NEeATEIIbHOCTH;

6) ¢usnmueckoe BoOcnMTAHHWE, (POPMUPOBAHHME KYJIbTYPbI 3A0POBbS M
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKUE 3HAHUSA B MHTEPECAX CBOETO
3I0pOBbsSl, BEAEHHUS  3J0pOBOrO  00Opaza JKM3HM  (340pPOBOE  IHUTAHUE,
cOamaHCUpPOBaHHBIA pEXUM 3aHATHH W OTAbIXa, peryispHas Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBBIKA pE(QICKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKoro K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTALIMEN HA TPUMEHEHUE MATEMATUYECKUX 3HAHUM Ul pelIeHUs 3a1a4
B 00JacTH COXPaHHOCTH OKpYXaloIled cpeabl, MIaHUPOBaHHS IOCTYIIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXAIOIIEH Cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX IPOOJIEM U MyTeH UX PELICHMUS;



8) apanTanus K U3MEHSIOIIMMCH YCJAOBUAM COLMAJIBHOW U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIOBHUSX HEONMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOAeH, MpUOOpeTaTh B COBMECTHOM NESITEIHLHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOAUMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAeMbIe pEIICHUsS W JACHCTBUS, (POPMyITUpOBaTH M OLICHHBATh PUCKH H
nocJIeICTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyecKkue 1ecTBUA:

® BBUBIATH U XAPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHSITHH, OTHOIIEHUH MEXIY MOHSTUSIMH,
dbopMynHpoBaTh OMNpeAeseHUs MOHSATHH, YCTaHABIMBATh CYIIECTBEHHBIN
Npu3HaK Kiaccu(ukanuy, OCHOBAaHUA Ui OOOOUIEHUS M CpaBHEHUS,
KpUTEPUHU IPOBOJAUMOTIO aHAJIN3a;

e BOCIpUHUMATh,  (opmymupoBaTb U  NPeoOpPa3OBHIBATH
CYXKJICHMSI: YTBEpAUTEIbHbIE U OTPULATEIbHBIC, €AUHUYHBIE, YACTHBIE U
o01ue, yCiIoBHBIE,

® BBIIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeursi B (aKTaxX, aHHBIX, HAOMIOACHUSX W YTBEPKIACHUSIX,
npejyiaratb  KpUTE€pUU  JJISL  BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JlelaTb BBIBOABI C  HCHOJb30BAHUEM 3aKOHOB  JIOTHKH,
JNENYKTUBHBIX W HWHIYKTHUBHBIX YMO3aKJIIOUYEHUH, YMO3aKIIOYEHUN 10
aHaJIOTUH;

e pa30upaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIC
JI0Ka3aTeIhCTBA MATEeMATHYECKUX (PAKTOB, BBHICTPAMBATH aApPTyMEHTAIIHUIO,
NPUBOJIUTH TPHUMEPHl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHUS;

® BBIOMpATH CMOCOO pemieHuss y4eOHOW 3amauu  (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUS, BBIOUpATh HauOOJee MOAXOISIINN C
y4€TOM CaMOCTOSITENILHO BBIJIEICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:



®  WCIIOJIB30BaTh BOMPOCHI KAaK HMCCIICIOBATEIHCKANA WHCTPYMEHT
Mo3HaHUsA, (OpMyTUPOBATH BOMPOCHL, (DUKCUPYIOMKUE MPOTHBOPEUHE,
npoOieMy, CaMOCTOSATEIBHO YCTaHABIWBAaTh HWCKOMOE H JIaHHOE,
(GbopMHPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

® TPOBOJIUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIaHY
HECJIOXKHBIA AKCIIEPUMEHT, HEOOJIBIIOE MCCIICIOBAHUE 10 YCTAHOBIICHUIO
OCOOCHHOCTEM MaTEeMaTUYEeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXIy COOO0M;

®  CaMOCTOSITENbHO (opMynHpoBaTh OOOOIICHUS U BBIBOJABI IO
pe3ysbTaTaM MPOBEASHHOTO HAOMIONCHUS, WCCIICIOBAaHUS, OIICHUBATH
JIOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIBTATOB, BEIBOJOB M 0000IICHHUI;

® [IPOTHO3UMPOBATH BO3MOXKHOE pa3BHTHE TIPOIECCa, a TaKKE
BBIIBUTATh MPEATION0KCHHS O €0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

®  BBIABIATH HEAOCTATOYHOCTh W HM30BITOYHOCTH HH(OPMAIIHH,
JTAHHBIX, HCOOXOUMBIX JUISl PEIICHUS 3a/1a4H;

e  BBIOMPATH, aHAJIM3UPOBATH, CUCTEMaTU3UPOBATh U
UHTEPIPETUPOBATh ~ MHPOpPMAIIMIO  PA3NUYHBIX BHIAOB U ¢dopM
IIPE/ICTaBIICHUS;

e BwiOMparh  (QopMy  mpencraBieHus ~— UHPopMANMK @ H
WUTIOCTPUPOBATh pEIIaeMble 3aJadl CXEeMaMH, JIuarpaMMmami, HHOU
rpaduKoi U MX KOMOMHAIUSIMU;

e OIEHUBATh HAAS&KHOCTH HMH(OpPMAIMKM 1O  KPUTEPHUsIM,
MPEIJIOKEHHBIM YUUTEIEM I CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.
KommyHuKkaTHBHBIE YHUBepcadbHbIE YUeOHbIe 1eificTBUS:

®  BOCIPUHUMATH U POPMYIHUPOBATH CYKIEHHUS B COOTBETCTBHH C
YCIOBUSMH U LETSIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3a1a4i, KOMMEHTHUPOBATh MMOTYUYEHHBINA PE3YIIbTAT;

e B Xxole OOCYXIECHHs 3alaBaTh BOIPOCHI IO CYIIECTBY
o0cyX/1aeMoi TeMbl, TIPOOJIEMBI, PEIIaeMOi 3a/1auu, BBICKA3bIBATh HJICH,
HAIlCJICHHBIE HA TIOMCK PEIIEHHUs, COMOCTaBISATh CBOM CYXKJICHHUS C
CYXKIEHUSIMUA JPYTUX YYAaCTHHUKOB JHAAjora, OOHAPYXKXUBATh pa3iudhe U
CXOJCTBO TO3UIINNA, B KOPPEKTHOH (hopme GopmMymupoBaTh pa3HOTIIACHS,
CBOM BO3PAKCHHSI,;

® TMPEACTABIATH PE3yJbTAThl PEIICHUS 3a7a4H, SKCIEPUMEHTA,
UCCIEJOBAaHUsA,  MPOEKTa,  CaMOCTOSITEIbHO  BbIOMpaTh  opmar
BBICTYIIJICHUS C yUETOM 3a71a4 MPE3CHTAINHN U OCOOCHHOCTEH ayTMTOPUH;
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® T[IOHMMaThb W WCIOJIB30BaTh MPEUMYIECTBA KOMAHJIHOU U
WHJVMBUAYaIbHOW pal0OThl TpPU pEHIEHUH Y4YEeOHBIX MaTeMaTHYeCKUX
3a/1ay;

® [pPUHUMATh 1I€JIb COBMECTHOWU JEATEIbHOCTH, IJIAHUPOBATH
OpraHU3aIMi0 COBMECTHOM paboThl, pacmnpenensiTb BUIbI padoT,
JIOTOBApUBAThLCS, OOCYX AaTh MPOIECC M Pe3yiabTaT paboThl, 0000IIAThH
MHEHHS HECKOJIbKUX JIFOACH;

® y4YacTBOBaTh B TIpyNnoBbIX (opmax paboTbl (0OCyXIeHus,
00MEH MHEHUSMH, MO3TOBBIE IITYPMBI U JAPYTHE), BBHITIOIHATH CBOIO YacTh
paboThl U KOOPJIUHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMHU KOMaH/IbI,
OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUMH MPOJIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aHUMOACHCTBHUSI.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

®  CaMOCTOSITEJIHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUS 3a]a4u
(WM ero 4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HMEIOIIUXCS
pEeCypcoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MHGOPMAITIH.
CaMOKOHTPOJIb, IMOLIMOHAJIBHBII HHTEJIEKT:

®  BIAJETh ClIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIA TIpoliecca u
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

® [peABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH THIpH
pEIIeHUH 3a]]a4H, BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e  OIICHMBAThH COOTBETCTBHE pe3yibpTara JIESITSIIBHOCTHU
MIOCTABJICHHOMN I M YCJIOBHUSM, OOBSICHATH NMPUYMUHBI TOCTHKEHUS WU
HEIOCTHKCHHSI LCJIH, HaxXoJIUTh OIHOKYy, JTaBaTh OLICHKY

puOoOpPETEHHOMY OTIBITY.
MNPEJMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 7 KJjacce OOydYarOMIMIACS MONYYUT CICAYIOIINE
MPEIMETHBIE PE3YJIbTAThI:

Yucja 1 BLIYUCTIEHUS

BeimosiHATh, codeTass YCTHbIE M THChbMEHHBIE MPUEMBI, apudmeTudecKue
JEUCTBUS C pallMOHAJIBHBIMU YHCTIAMM.

HaxomuTh 3HaueHWsS YHUCIOBBIX BBIPOXCHUH, MPHUMEHATH Pa3HOOOpPa3HBIC
CIOCOOBI M MPUEMBI BBIUYMUCIICHUS 3HAYEHUM JNPOOHBIX BBIPAKEHUM, COJIEpKAIIMX
O0OBIKHOBEHHBIC U JIECATUYHBIC IPOOH.
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[lepexoanTh OT OJHON (HOPMBI 3aIIUCU YUCEN K APYroi (mpeoOpa3oBbIBaTh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YNIOPSAAOYMBATH PALlOHAJIBHBIC YUCIIA.

OKpyrIJsITh yncna.

BbIOMHATh TPUKUAKY U OIEHKY pe3yjbTaTa BBIYUCICHUN, OIICHKY
3HAYCHUW YHCJIOBBIX BBIPAKCHUN. DBBINOJHATE JNEUCTBUS CO CTENEHSIMH C
HaTypaJlbHBIMU MTOKA3aTEISIMH.

[IpuMeHATP  NpU3HAKU  JEIUMOCTH, Pa3JIOKEHUE HAa  MHOMKHUTEIU
HaTypaJbHbIX YUCEIL.

Pematb mpakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPIMOHATIBHOCTRIO BEJIMYMH, MPOLUECHTAMHU, HHTEPIPETUPOBATH
pe3yabTaThl pelIEHUs 3a7ad C y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPasKeHH s

Hcnonb3oBaTh anredpandyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOCHHs Y4eOHOro MaTtepuania.

HaxonuTh 3HaueHusi OYKBEHHBIX BBIPOKCHUN NPU 3aJaHHBIX 3HAYCHUSIX
NIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUS  LEJIOTO  BBIPAKEHHUS B~ MHOTOWIEH
PUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, TPUMEHITH (OPMYIIbI KBapaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXHUTEINW C IOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOMXMUTENS, TPYNINUPOBKH  CIAraeMbix,
npuMeHeHHs] GOpMYI COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaTh mpeoObpa3oBaHUsl MHOTOUICHOB JJIsl PEIICHUS Pa3IMYHbIX 3a/1a4
U3 MaTEMATUKH, CMEXKHBIX PEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATYPAJIbHBIMU IOKA3aTENAMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHElHBIE ypaBHEHUS C OJHOW IIEPEMEHHOW, NMPUMEHSS IpaBuUia
repexoia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepsTh, sBiseTCs
JI1 YUCJIO KOPHEM YpPaBHEHUSI.

[IpumMensTs rpadguyeckrie METOAblI MPU PEUICHUU JUHEWHBIX YpaBHEHUU U
UX CUCTEM.

[TonOupaThs TpuUMephl Tap YHCEN, SBISIONIMXCS PEIICHHUEM JIMHEWHOTO
YpaBHEHHUSI C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPIWHATHOW TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JByMsl TEPEMEHHBIMH, TMOJB3YSICh TI'padUKOM, MNPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.
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Pemrate cucremsl AByX JIMHEHMHBIX YpPAaBHEHHMM C ABYMS NEPEMEHHBIMU, B
TOM 4ucJje rpadUyECcKu.

CocTaBiATh M pelaTh JIMHEWHOE YPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHHH MO YCIOBHKO 3aJadyd, HWHTEPIOPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 MOJyYECHHBIN pe3yJIbTarT.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOILIUE
3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBaJbl, 3alMCHIBATh YHUCJIOBBIE
IPOMEXKYTKHU Ha anredpandyeckoM si3bIKe.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPJWHATAM,
CTpouTh rpaduku TUHEHHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUHU Y = |X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUHA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMY 110 3HAYEHUIO e€ apryMeHTa.

[TonumaTte rpaduyeckuil cnoco0 Mpe/CTaBICHUsI U aHalu3a WH(OpMaIuu,
U3BJIEKATh U UHTEPIPETHUPOBATH MHPOPMALIUIO U3 TPA(QUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHumy obOyuyenuss B 8 kuacce oOydaroluiicsi MOJYYUT CIEAYIOLIUE
[IPEIMETHBIE PE3YyJIbTATHhI:

Yucia 1 BHIYMCICHUA

Hcnosb30BaTh HAaYaJIbHBIE IIPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
quCes JIsl CPAaBHEHUS, OKPYTJIEHNS U BBIYUCIIEHUH, U300pakaTh 1E€HCTBUTENIbHBIC
YHCJIa TOYKAMA Ha KOOPJIMHATHOM MPSIMOM.

[IpuMeHATh TOHATHE apU(METUUYECKOrOo KBAJIPaTHOIO KOPHS, HAaXOIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ys MPU HEOOXOIUMOCTU KAJBKYJATOP, BBIMNOIHSTH
npeoOpa3oBaHUsl BbIPAKEHUH, COJAEp)KAIMX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEW.

Hcnonp30BaTh 3anucy OOJIBIINX M MaJIBIX YHMCEJI C NOMOIIBIO JECITHYHBIX
npobeit u creneneit unucia 10.

Auaredpanveckue BbIPaKeHHS

IIppuMeHATP NOHATHE CTENEHM C [EJbIM  II0KA3aTeJIeM, BBIIOJIHATH
peoOpa3oBaHuUs BEIPAXKEHHUM, COAEPKAIIUX CTENIEHHU C LENBIM [T0KA3aTEIEM.

BBINOJIHATE TOXKIAECTBEHHBIE NMPEOOPA30BaHUsl PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI JEHCTBUI HaJl MHOTOWICHAMH U alNreOpandecKuMH JIpo0siMu.

PacknaapiBaTh KBaApAaTHBIM TPEXWIEH HA MHOXKHUTEIH.

[IpumeHsATs npeoOpa3oBaHusl BBIPAXKEHUN NI PEILEHUs Pa3iuYHbIX 3a7ad
13 MAaTEMAaTHKHU, CMEKHBIX MPEIMETOB, U3 PEATIbHON IIPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemrats nMHENHBIE, KBaJApAaTHBIE YPABHEHUS W PALMOHAJIBHBIC YPABHEHWS,
CBOIAIIMECS K HAM, CUCTEMBI IByX YPAaBHEHHUN C IBYMsI IEPEMEHHBIMH.
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IIpoBoauTh MpoCTENIINME UCCIEN0OBAaHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHHEM TpaduiecKux npeacTaBieHui (ycTaHaBIUBATh, UMEET
1 ypaBHEHUE WM CHUCTEMA YpPaBHEHUM PEIICHUs, €CIU MUMEET, TO CKOJBbKO, U
npouee).

[lepexonuth OT clIOBeCHOU (HOPMYJIMPOBKHU 3ajaud K €€ anredpandeckoi
MOJIEIA C TOMOIIBK) COCTABJICHHUS YPAaBHEHUS WU CHUCTEMbl YpaBHECHUH,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pE3yJIbTAaT.

[IpyMeHATh CBOWCTBAa YHUCIOBBIX HEPABEHCTB [JII CPAaBHEHHUSA, OIICHKH,
peliath JMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHONW M MX CUCTEMBbI, /1aBaTh
rpaUyYecKyl0 WJUIIOCTPAllUI0 MHOXKECTBA pEIICHUH HEPaBEeHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUHA

[ToruMarte U UCIONB30BaTh (PYHKIIMOHAJIBHBIC TIOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYCHMS), OIpPEACATh 3HaueHHE (PYHKIUU 10 3HAYEHUIO
apryMeHTa, onpeessaTh CBoOMCTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduku dJIeMEHTAPHBIX (PYHKIINNA BUAA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OIHCHIBATb CBOMCTBA 4HCIOBOI
dbyakuu no e€ rpaduxy.

K konmy oOyuenuss B 9 Kjacce oOydammMiics MONYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

Yuca 1 BHIYMCICHUA

CpaBHUBATh U YIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BoimonHate  apudMeTrndeckue AEUCTBHS C palMOHAIBHBIMUA YHUCIAMHU,
coyeTas YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBINNOJHATh BBIYUCICHUS C
UPPalMOHAIIBHBIMU YHCIIAMHU.

HaxonuTe 3HaueHHs cCTeNeHEW C NEIbIMU IIOKa3aTesIMU W KOPHEW,
BBIYMCIISATh 3HAYEHHUSI YUCIIOBBIX BBIPAXKECHUU.

OKpyrJisiTh [1€MCTBUTEIBHBIE YHWCIIA, BBINOJHATh MPUKUAKY pe3yibTaTa
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBIE W KBaApaTHbIE YPaBHEHUS, YPAaBHEHHs, CBOASLIMECS K
HUM, pOCTeNIIEe JPOOHO-pallMOHAIbHBIE YPABHEHUSI.

Pemate cuctemMbl ABYyX JIMHEWHBIX YpPABHEHUW C JBYMSI IIEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEUHBIM.

Pemate TekcTOBBIE 3amaun  anreOpamyecKUM CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

[IpoBoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHUCJI€ C IPUMEHEHNEM rpadUueCKuX MpeCTaBICHUI (yCTaHABINBATh, UMEET
J ypaBHECHUE WJIM CHCTEMA YPABHEHUM DPELICHHUS, €CIU HUMEET, TO CKOJbKO, W
npoyee).
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PemaTte nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIeHrEe HEPAaBEHCTB HAa YMCIOBOM MPAMOM, 3aUCHIBATh PEIIEHUE C MOMOILIBIO
CUMBOJIOB.

Pemate cucTeMbl JTUHEHHBIX  HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEpaBEHCTB Ha YMCIIOBOM MPSIMOMA, 3alMCHIBATH PEIIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKUUHA

PacniozHaBath (yHKIMM W3Y4eHHBIX BHIOB. IlOKa3pIBaTh CXEeMaTUYECKH
pPacnoioKeHHe Ha KOOPJAMHATHOM MIOCKOCTH rpadukoB GpyHKIU Buaa: y = kx, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIMIA.

Crtpoutb U M300paXkaTh CXeMATUYECKH TpadUKU KBaJAPATUUYHBIX (YHKIHUH,
ONMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpaduxam.

PacnioznaBaTh KBagpaTuyHy0 QyHKIUIO MO0 (HopMyJie, MPUBOIUTH TPUMEPDI
KBaJIpaTUYHBIX (PYHKIUN U3 peanbHOU KU3HU, PUIUKH, TEOMETPUH.

YucaoBbie M0CJI€10BATEIHbHOCTH W MPOTrPeccuu

PacnioznaBath apudmeTHUECKYyI0 M TE€OMETPHUYECKYI0 NPOrpecCud Ipu
pa3HBIX cioco0ax 3a1aHusl.

BbINONHATE BBIYMCICHUS C HUCHOJB30BaHMEM (OpMyNn n-ro wieHa
apu(MeTnyecKol U TeOMETPUYECKON MPOrpeccuid, CyMMBbI IIEPBBIX N YJIEHOB.

N300paxkaTh wWIEHBl MOCIEIOBAaTEIbHOCTH TOYKAMM Ha KOOPIAMHATHOM
IUIOCKOCTH.

Pematp 3amaum, CBA3aHHBIE C YUCIIOBBIMH IIOCIIEOBATEIBHOCTAMH, B TOM
quCcIIe 3a/1a4d U3 peasIbHOM JKU3HU (C MCIOJB30BAaHUEM KaJIbKYJIATOpa, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM B Kontp IMpakrun | (uupposbie)
n/m IporpamMmmsbl U oapnbie yecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Yucna u BBIYMCJICHHUS. 75 1 0 bubmmoreka 1IOK
ParmmonanbHblie yncia https://m.edsoo.ru/7f415b90
bu6mmorexa 1{OK
AJIreOpaueCKe BLIPAKEHNIA 27 ! 0 https://m.edsoo.ru/7f415b90
bu6mmorexa 1{OK
YPaBHCHHs! H HCPABCHCTBA 20 ! 0 https://m.edsoo.ru/7f415b90
bu6mmoreka I{OK
Koopauwatst 1 rpauu. Cyniiuin 24 ! 0 https://m.edsoo.ru/7f415b90
bu6mmoreka 1{OK
Tostopenne u 0bo0menHe 6 ! 0 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 11O 102 5 0
I[TPOTPAMME
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8 KJIACC
KoauuecTBO Yacon DJIeKTPOHHBbIE
Ne HaumenoBanme pa3aeJoB U TeM Kountp Ipaxru | (uupposbie)
n/m nporpamMmsbl Bcero 0JIbHbIE YecKue o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypchl
Uucna n Beruncnenus. KpagpartHeie bubmmorexa
! KOPHH 15 0 0 IIOK
https://m.edsoo.ru/7f417af8
Ywncna u BeruucieHus. CTeneHb ¢ bubmaorexa
2 ’ 7 0 0 [HOK
HCIIBIM TIoKa3aTeIeM https://m.edsoo.ru/7f417af8
bubnnoreka
AnreOpandeckue BBIpaKCHUSI.
3 KBanpaTHbiii TpéxuiieH > I 0 HOK
https://m.edsoo.ru/7f417af8
bubnmoreka
AnreOpandeckue BBIpaKCHUSI.
4 AnrebOpandeckas 1po0b 15 I 0 HOK
https://m.edsoo.ru/7f417af8
YpaBHeHust u HEpaBEHCTBA. BubmuoTexa
> KBanpaTHbie ypaBHEeHUS 15 I 0 HOK
https://m.edsoo.ru/7f417af8
YpaBHeHus u HEpaBEHCTBA. BubmuoTexa
6 . 13 0 0 LHOK
Cucrems! ypaBHEHHA https://m.edsoo.ru/7f417af8
YpaBHeHus u HEpaBEHCTBA. Bubmzorexa
7 Hepagencrtpa 12 I 0 HOK
https://m.edsoo.ru/7f417af8
bubnuoreka
8 Oyukuuu. OCHOBHbBIE IOHATUS 5 0 0 LHOK
https://m.edsoo.ru/7f417af8
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bubnnoreka
9 Oynkuuu. Yucnaosble GyHKINN 9 [HOK
https://m.edsoo.ru/7f417af8
bubnnoreka
10 [ToBTOpenue u 00obIIEHNE 6 [HOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB TIIO 102

[TPOTPAMME
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9 KUIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanme a3leJiIoB H  TeM u@poBbie
Ne i/ pasi Kourpoububie | IlpakTHyeckue (1ipp )
NPorpamMmbl Bcero 5 5 o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
1 Uucna w BbruncieHud. JledcTBUTENbHBIE 9 0 0 bubnuorexa [{OK
quciia https://m.edsoo.ru/7f419d08
) VYpaBHEHUsS] U HEPABEHCTBA. YPaBHEHUS C 14 1 0 bubmuorexa 1IOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VpaBHeHuss u HepaBeHCTBA. CHCTEMBI 14 1 0 bubmuorexa 1IOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmorexa 1{OK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 https=//m. edsoo.ru/7419d08
bu6mmorexa 1{OK
> | Pynkunn 16 ! 0 hitps://m.edsoo.ru/7f419d08
bu6mmoreka 1JOK
6 YucaoBbIe OCIEI0BATEILHOCTHU 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHwUE, 000011eHuE, 13 1 0 bubnuorexka [{OK
cUcTeMAaTU3aIys 3SHaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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YUYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Anre6pa, 7 knacc/T.B. Hopodee, C. b. CyBopoBa, E. A.bynumoBuu u
npyrue, MznarensctBo "IIpocBemenue”

Anrebpa, 8 xnacc/ I'.B. [Jopodees, C. b. CyBopoBa, E. A.byHumoBu4 u
npyrue, U3narensctBo "lIpocsenienne”

Anrebpa, 9 knacc/. I'.B. Jopodees, C. b. Cyropona, E. A.bynumoBuy u
npyrue, WznarensctBo "lIpocBenienue”

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Anrebpa, nunaktuueckue matepuansl 7 kiacc/ Tkauea M. B., ®engoposa
H. E. u npyrue, Axuuonepnoe obmectBo "M3natenscTBo "[Ipocsenienue”

Anrebpa, nunaktuueckue matepuainsl 8 kinacce/ TkaueBa M. B., ®enoposa
H. E. u npyrue, Axuuonepnoe ob6mectBo "M3natenscTBo "[Ipocsenienue”

Anrebpa, nunakruueckue matepuainsl 9 kinacce/ TkaueBa M. B., ®enoposa
H. E. u npyrue, Axumonepnoe ob6mectBo "M3natensctBo "[Ipocsemnienue"

Anrebpa, nuaaktuueckue matepuansl 7 kiacc/ 3saBuu JI. U., Ky3nerosa

J. B., CysopoBa C. b, AxkmmonepHoe obmectBo "M3marenbcTBO
"IIpocBenienue"

Anrebpa, nunaktudyeckue matepuansl 8 kiacc/ XKoxos B. U., Makapbruen
IO. H., Mwunmox H. T, AxkmmonepHoe oOmectBo "M3marenbcTBO
"IIpocBenienue"

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI N PECYPCBI
CETU UHTEPHET
bubmuoreka [{OK https://m.edsoo.ru/7f415b690
bubmuoreka I{OK https://m.edsoo.ru/7f417af8
bubmoreka [OK https://m.edsoo.ru/7f419d08
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