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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX TUCHUILIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYECKON HAyKOU SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsS HaOJI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaeHUsA. OCBOCHHUE Kypca alreOpbl 00eCreuynBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM ~ JIEATEIPHOCTH OOYYalOMIMXCs, IOITOMY CaMOCTOSTEIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Asredpay M1 OCHOBHOTO OOIIETOo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEeIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCICHUS», «AJTreOpanyeckre BBIPAKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JpYyrUMU ero JuHusMd. B xome wu3ydeHus y4deOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKIIaTh, HCIOJIB30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIUMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATbHEHIIET0 M3yYEeHUs] MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYUYarOIIMXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpOKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTHUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAST TakxKe NajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOJUMOTO, B YACTHOCTH, AJI1 OCBOEHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HaBbIKAMM  JICAYKTUBHBIX  PacCyXKICHUMH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HaHUK O (PYHKIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MAaTEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYACT CIEAYIOLIME OCHOBHBIE Pa3fesibl COJCpPKaAHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B Hegento).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yHOOpSAIOYMBAHUE  pAlMOHANBHBIX uuceld. ApudMeTHYeCKue JIeUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U JpoOU B BHJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvecKue BbIPaKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, IMpaBWiIa NOpeoOpa3oBaHUsS CYMM H
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXXEHHE MHOTOYJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIIO KOPHEHU JIMHEWHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUU C JBYMs II€peMEHHbIMU. PemeHue cucreM ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['paduk pynkuuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JHecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AuredpanvyecKue BbIPpaKEeHUA

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOXKUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopMyiia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JAByMsl NE€peMEHHbIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMSI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpeesieHrs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3a1anus PyHKIIUI.

I'padux ¢yskummu. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.

OyHKIMKM, OMUCHIBAIONIME TIPSAMYI0 M OOpaTHYH MPONOPLHUOHAIIbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHUM.



9 KIIACC

Yuciaa v BIYMCICHUA

PanronanpHble yMClia, UppallMOHATIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbBIC
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCTIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYEeCKue JEHUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpA, AJUTEIBHOCTh IPOILECCOB B
OKPY’KaIOLIEM MHpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl pemieHnsi ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem 1ByX ypaBHEHUM,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBampaTHele HepaBeHCTBA.
['padprueckas wHTEpHperanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byskmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = x| u ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM TMOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHOM (opmysioit u popMysioi N-ro ueHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro ujieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.



N300paxeHne 4IeHOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN IpaXkJIaHUHA U PEAU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTUS LMBHIM3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkCuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIECH Cpe/ibl, 0OCO3HAHUEM TJI00aTbHOIO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO ESITEIHbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh WEH, TIOHITHS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] W JeUCTBUS, (GOPMYJIHMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIISITh U XapaKTEPHU30BaTh CYIISCTBEHHBIC MPU3HAKA MAaTEMaTHICCKHUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W MPeoOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JieNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaWBaTh AapTryMEHTALMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIICHUS, BHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO TMO3UIINIO0, MHEHUE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIIEHUS U BBIBOBI M0 pe3ysibTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiICHUS HWHGDOpMAUUMU U WLIIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYk AaeMOU TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOM opme PopMyIupOBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh ¥ UCIIOJIb30BaTh MPENMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHIECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoOBbIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IIPU PELICHUU 3a]]a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHIKEHUS WJIM HEJOCTHUKEHUS IIeNH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHsTh, co4yeTass YCTHbIE M NHChbMEHHBIE NPUEMBI, apuPMeTHUEeCcKue
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuTh OoT 0oaHON (HOPMBI 3aMKMCH YuCed K ApyroM (mpeoOpa3oBbIBAThH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUM, OIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUI. BBIMONHATE AEHCTBHUS CO CTENEHSMHU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHMM, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHusi OYKBEHHBIX BBIpAXEHUW NPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrIMOMHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSThH (hOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IuYHBIX 3a7a4
U3 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOI0 YPAaBHEHHs K PaBHOCWIIBHOMY eMy. IIpoBepsTh, sBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpPaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMALUIO U3 TPaUKOB peabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHbIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpumMeHATP NOHATHE CTENEHH C LEIbIM MOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BbIMONHATE TOXAECTBEHHBIE MMPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN HA
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPABHEHUS WJIM CHCTEMBl YPaBHEHHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJIYYEHHBIN PE3yIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTKOCTPALAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpouts rpaduku daeMeHTapHBIX QYHKIUNA BUJIA:

y=k/X,y =x2,y =x3,y = ||, y = VX, OIICBIBaTH CBOHCTBA YHCIOBOM (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSAIOUUBATH PAIMOHAIIBHBIE U UPPALMOHATIbHBIE YUCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

Haxoauts 3HaueHMS CTENEHEN C LIEJIBIMU MTOKA3aTEIIMU U KOPHEH, BBIYUCIISATh
3HAUYEHUS] YUCIIOBBIX BHIPAKECHU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerIne APOOHO-PAlMOHAIIBHBIE YPABHEHHS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHMsI I CUCTEMBI JIBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMHU.

[IpoBoUTh MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemare nvHeliHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3IMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHy0 (PyHKIHIO 10 (GopmyJsie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHST C  MCHOJB30BaHMEM (opMys N-ro  4jeHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE 3a/l1a4u U3 PEeabHOM >KM3HU (C MCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 5 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 2 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 2 https://m.edso00.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 2
OOPAMHATH! H rpadukit. DyHKiHH https://m.edso00.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 9 0

I[TPOT'PAMME
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Ne Tema Komnuuectso | [Ipeamernoe coneprxanue ( B XapakTepucrka
JacoB coorBercTBuH ¢ OPII ccpliika) NEeATEIbHOCTHU Jlata npoBenenus
00y4Jaromuxcst
3 | Ilnan | dakrryecku
IToBTOpEeHHE N3y4eHHOTO0 B 6 Kiacce (3 yaca)
1 Beenenue B anreopy. 1 JpoOu 0OBIKHOBEHHBIE U IECSTUYHEIE, Bbruucnsats 3HaYCHUS
IloBTOpPEHME nepexo oT OJHOH (hopMBbI 3anucu Apodeit BBIPAKEHUN,
JeiicTBus ¢ OOBIKHOBEHHBIMU K apyroii. JleficTBUA ¢ pallMOHaIbHBIMU coepKalux
npooOsmu. Haxoxmenue yyciaamMyu. YpaBHEHHUs. TEKCTOBBIE 3a4a4U . HaTypaJbHBbIE,
IOpoOu OT YKcia U Yuciia 1mo 1eJble,
ero podu MIOJIOKHUTEJIbHBIC U
2 JeiicTBust ¢ paniOHATFHBIMA 1 OTpHUILIATEIbHBIE
yrciamu. Pemenne 4ucla,
ypaBHenuil. [Iponopuuu. OOBIKHOBEHHBIC U
3 Bxoonasa nposepounas 1 JeCATHIHBIC APOOH,
paooma Nel BBIINOJIHATD
npeoOpa3oBaHus
YHCEN U BBIPAKEHUH.
Perrate 3agaun
pa3HbIMH CIIOCO0AMH,
CpaBHUBATH,
BBIOHPATH CITIOCOOBI
pelIeHuns 3a1a4u.
I'maBa Ymucna v BBIYUCTICHHSA. 12
1 PaumnoHajbHbIC YHCIa
4 ITonsiTHE palmoHaIBLHOTO 1 Iloustue CucremMaTu3upoBaTh U
qucia panroHaIBHOTO YHCIIA. o0oramars 3HaHHUA
5 Apudmernueckue AEHCTBUSA C 1 Apudmernyeckue 00 OOBIKHOBEHHBIX U
palMOHAJIbHBIMU YHCIIAMM. JEUCTBHS JMECATUYHBIX APOOSX.
6 CpaBHeHHe, yops109nBaHue 1 C palMOHAIbHBIMU CpaBnuBaTh U
palMOHATILHBIX YHCel grcinamMu. CpaBHEHHE, YIOPAIOYUBATE IpoOH,
7 Pemenne ocHOBHEBIX 3a7a4 Ha 1 yrnopsaoiruBaHue HPGOGPaSOBBIBaH
IpOOH, TIPOIICHTHI U3 panroOHAIILHBIX YHUCEI.
peanbHON MPaKTHKU Crenenpb




[Ipu3Haku nenuMocTy,
Pa3JI0KCHNA Ha MHOXKUTECIIN
HaTypaJbHBIX YHCEI

PeanbHbBIe 3aBUCHMOCTH.
[psamas u oOpaTHast
MPOTOPITMOHATIEHOCTH

10

BykBeHHbIE BBIpa)KEHUS.
Ilepemennsie. JlomycTuMeie
3HAa4UYCHUA NCPEMCHHBIX

11

BykBeHHBIE BBIpaKEHMUSL.
[lepemennsie. JlomycTumeble
3Ha4YeHHs MTEPEMEHHBIX

12

DopMyibl

13

[IpeobpaszoBanue OyKBEHHBIX
BBIPKCHHA, PACKPBITHE
CKOOOK U TIpUBEJICHHE
IMOTOOHBIX ClIara€MBbIX

14

[IpeoOpazoBanue OyKBEHHBIX
BBIPKCHHIA, PACKPBITHE
CKOOOK U TIpUBEJICHHE
MOTOOHBIX ClIara€MBbIX

15

Kontponbnas padota Ne2 mo
TeMe «BbIpaxeHns 1 ux
peoOpa3oBaHUM

C HaTypaJbHBIM
ITOKa3aTeNeM.
Pemennie ocHOBHBIX
3aJ1a4 Ha IpooH,
MIPOLIEHTBI
U3 peaIbHOU
MIPAKTHKH.
[IpusHaku neauMocTH,
Pa3IOoKECHHUS
Ha MHOXXUTCIIN
HaTypaJbHbIX YHCEI. . byKBEHHbIE
BbIpakeHus. [lepeMeHHbIe.
HomyctruMble 3HaYEHUS
repeMeHHbIX. DOpMyJIBL.

pY HEOOXOAUMOCTH
NeCATUYHBIEC TPOOH B
OOBIKHOBCHHBIC,
OOBIKHOBCHHBIC B
JIeCATUIHBIC, B
JaCTHOCTH B
0ECKOHEUYHYIO
JIECSITUYHYIO APOOB.

[IpumensTe
pa3HO00pa3HbIC
CIIOCOOBI 1 TIPUEMBI
BBIYHCIICHNS 3HAYECHUI
JIPOOHBIX BHIPAKCHHH,
COJICPIKAIIINX
OOBIKHOBEHHBIC U
JeCATUYHBIC IPOOH:
3aMEHSATH TIPU
HEOOXOOIUMOCTH
JECATUYHYO JpOOh
OOBIKHOBEHHOMU U
OOBIKHOBEHHYO
JIECITUYHOM,
MIPUBOIUTH
BhIpaxkeHHe K (hopMe,
Haubosee y1o0HOM Ist
BBIYUCJICHUH,
peoOpa3oBbIBATH
JIPOOHBIE BBIPAXKEHUS
Ha YMHOXXEHUE H
JIETIEHUE TECITUIHBIX
Ipo0eii K IeHCTBUAM C
LIEJTBIMH
yucaamu. [loanmaTs
CMBICTI 3aITUCH
OOJIBIIIMX YUCET C
MTOMOIIILIO0




JECSITUYHBIX IpoOei u
crenenei yuciaa 10,
NPUMEHSThH X
B pPeaJbHBIX CUTYaIUIX.
[TpuMeHsTh NpU3HAKKU
JIETAMOCTH,
pas3nokeHus Ha
MHOHTENH
HaTypaJIbHBIX YHACEIN.
Pemrats 3agaun Ha
4acTH, MPOLEHTHI,
MIPOTIOPITUH,

Ha HaXOXKJIEeHHE Apoodun
(mporienTa) ot
BEJTMYMHBI U
BEJIMYWHBI IO € Tpoou
(nporieHTy), 1podu
(porieHTa),
KOTOPBIN COCTaBIISIET
OJTHA BETMYHMHA OT
JIpyroi.
[IpuBoauTh, pa3zdbupars,
OIIEHWBATh Pa3JINIHbIC
pelieHus,
3alKiCH peLIeHUI
TEKCTOBBIX 33/1a4.
PacnoznaBate u
OOBSACHSTH, OTIHPASICh
Ha OnpezAesieHus,
MPSIMO
MIPOTIOPIIMOHANBHBIE U
o0paTHO
MPONOPLUOHAIBHBIE
3aBHCUMOCTH MEXIY
BEIIMYMHAMU;
MPUBOIUTH IPUMEPHI
3TUX 3aBUCHMOCTEH U3
pealbHOTO MHUpa, U3




JOpYyTUX y4eOHBIX
npeaMeToB. Pemats
PaKTUKO-
OpUEHTUPOBAHHBIC
3a/1a4yu Ha ApoOu,
MPOIEHTHI, MPSMYIO U
o0OpaTHy0
MPONOPLHUOHANEHOCTH,
MIPOTIOPITUH
OsBnanerb
anredpandeckoi
TEPMUHOJIOTHEN U
CHUMBOJIHKOH,
IIPUMEHSATE €€ B
MpOIIECCe OCBOCHUS
y4eOHOTO MaTeprana.
Haxonuthb 3HaueHus
OYKBEHHBIX BBIpKECHHI
TIPH 33JIAHHBIX
3HAYCHUSIX OYKB;
BBITIOJTHSATh
BBIYMCIICHHS 110

hopmymam.

I'naBa JIuHeiiHOe YpaBHeHHeE ¢
1 OJIHO¥ mepeMeHHOi
YpaBHeHUE ¢ 0OJHOM
16 MEPEMEHHOW, KOPEHb
YpaBHEHHS.
17 [IpaBuna npeobpazoBanHus
YpaBHEHHH, pABHOCHILHOCTh
YpaBHEHHSI.
18 JIuneiiHoe ypaBHEHHUE C

OJTHOM IepeMEeHHOU

VYpaBHEHNE, KOPEHb YpaBHEHU, IpaBUIIa
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHU.

JIuneliHOE ypaBHEHHUE C OTHOU
MIEPEMEHHOM, YHCII0 KOpPHEH TMHEHHOTO
YpaBHEHUS, PEIICHNE JTNHEHHBIX
ypaBHeHul. CocTaBleHNE YpaBHEHHI IO
YCIJIOBHIO 33jjaui. PemieHne TeKCTOBBIX
3a/1a4 C IOMOUIbI YPaBHEHHM.

Pemarsp ypaBHEHUS
Buaa ax = b pu
Pa3IMYHBIX 3HAYCHUIX
aub, aTaxxe
HECJIOKHBIE YPaBHEHUS,
CBOJISITITHECS K HUM.
Hcnons3oBath ammapar
YpaBHEHUH s
peIIeHUs TeKCTOBBIX
3a/1ad,
UHTEPIPETUPOBATH
pesyabTat. Pemate




MIPAKTHKO-
OpHEHTHPOBAHHBIE
3aJlauu, B
TOM YHUCJIC HAa IPOOH U
Ha IPOIICHTHI.

19 Pemenne 3agaq ¢ moMomnipo 1
YPaBHEHUM.
20 Pemrenue 3agau ¢ moMoIsio 1
YpaBHEHUM.
21 Pemenue 3agay ¢ moMo1Iso 1
YPAaBHEHUI.
22 Kontponbhas padota Ne3 o 1
teme JIuneliHoe ypaBHEHHE C
OJIHOM IEpEMEHHOU
KoopauHatsl u rpaduku. 16
I'maBa @
YHKIMU
2
23 Koopaunnara Touku Ha 1 Koopaunara Touku Ha NpsIMOH. Nzobpaxars Ha
npsmoil. Uucnoseie YuciioBble NPOMEKYTKH. KOOPAUHATHOM HpSIMOU
MIPOMEKYTKHU. Paccrosinne meskay AByMsl TOUKAMH TOYKU,
24 PaccrosiHue mexny aBymst 1 KOOPAUHATHOM COOTBETCTBYIOILIHE
TOYKaMHU KOOPJANHATHOMN npsamoid. [IpamoyrosbHas 3aJJaHHBIM
npsiMoit CHCTeMAa KOOPAMHAT KOOpJIMHATaM, JIy4H,
25 [IpsmoyronbHas cucrema 1 Ha miockocTu. Ilpumepsl rpadukos, OTpE3KH,
KOOPAMHAT Ha MIIOCKOCTH 3agaHHbIX (popmyaamu. UteHue WHTEPBAIBL;
26 ITpumepsl rpauKoOB, 1 rpapuxoB 3aIMCBIBATH UX Ha
3aaHHbBIX (bopMynaMI/] P€aJdbHbIX 3aBHCHMOCTEH. anre6panquKOM A3BIKE.
27 Yrenue rpauKOB peabHbIX 1 IMonsaTne pynkuuu. I'padpuxk pyaxumnu. OtMedats B
3aBUCUMOCTEI CaoiicTBa pyHKIMIA. KOOPAUHATHOMN
28 [onsiTie GyHKIHMH 1 Jluneiinas ¢pynkuus. [locrpoenue IUIOCKOCTH TOYKH TI0
29 I'paduk byHKIHK 1 rpaguka JuHeiHoi GyHKuHH. 3a/1aHHBIM
30 [padux QpyHKUMK 1 I'padux pyHkuuu y = | x | KOOpJIMHATaM; CTPOUTD
31 CaoiicTBa QyHKIMIH 1 IPaQUKH HECTOKHBIX




32 [psamas 1
HPOIIOPINOHATBHOCTD U €€
rpadux
33 Jluneiinas GyHKUMs 1
34 Jluneiinas GyHKUMs 1
35 [Toctpoenue rpadrika 1
JIMHEHHON QYHKITHH
36 [octpoenue rpaduka 1
JTMHEHHON QYHKIMH
37 I'paduk pyHKIHK Y = | X | 1
38 KonTponbras padora Ne4 mo 1

TeMe «DyHKIUN

3aBHCHUMOCTEH,
3aJaHHBIX (popMyIaMu,
B TOM YHCIIE C
MOMOIIBIO ITU(POBBIX
nmabopaTopuid.
IIpuMeHsTh, U3y4aTh
NpEeUMYIIECTBA,
WHTEPIPETUPOBATD
rpadgudecKuii criocoo
NpeACTaBICHUS U
aHa/IM3a
pa3HooOpazHoit
KU3HEHHOU
UHQOPMAITUH.
OcBauBaTh MOHATHE
(hyHKITMH, OBITaIEBATh
(GYHKIMOHANTBHON
TEPMUHOJIOTHEHN.
Pacno3naBats
JTMHEHHYIO QYHKIUIO Y
= kx + b, onuceiBats eé
CBOICTBA B
3aBUCUMOCTH OT
3HAYECHHUU
k03¢ dunmentos K u b.
Crpourts rpaduku
nvHeHHOH QyHKIHY,
GyHKIUU Y = | X |.
Hcnone3zoBath
UQPPOBBIE pECYPCHI
JUTSL IOCTPOCHHUSI
rpapukoB GyHKUUH 1
W3yUYEHHS UX CBOUCTB.
IIpuBoauTHL MpUMEPHI
JIMHEVHBIX
3aBHCHMOCTEN B
peabHbIX IpoLeccax U
SBIICHUSAX




AJreopandyeckue
BbIpAKeHHSI

T'1aBa

44

CreneHb 1 eé CBOHCTBA

11

39

CreneHs ¢ HaTypaJIbHBIM
[I0Ka3aTeneM

40

CTeneHs ¢ HaTypaJbHbBIM
IIOKa3aTCJICM

41

CBolicTBa CTENEHH C
HaTypaJIbHBIM [TOKa3aTENIEeM:
YMHOXCHHE U JICJICHUC
cTerneHen

42

CBoiicTBa CTEICHH C
HaTypaJIbHbIM OKa3aTeIeM:
YMHOXKCHHE U JICJICHUE
cTerneHen

43

CBolicTBa CTEICHH C
HaTypaJIbHBIM MTOKa3aTeNIeM:
BO3BEJIEHHE B CTENEHD
MIPOU3BEJICHUS M CTENICHH

44

CBoiicTBa CTENIECHH C
HaTypaJbHBIM TIOKa3aTeIeM:
BO3BEJIEHHE B CTENEHD
MIPOU3BEJICHUS M CTETICHH

45

OIHOYJIEH U €r0
CTaHJIapTHBIN BU]I

46

VYMHOXEHHE OJHOUIEHOB.
Bo3Benenue ogHouneHa B
CTEIEHD

47

VYMHOXEHHE OJHOUYIIEHOB.
Bo3Benenue oqHousieHa B
CTENEHb

48

DyHKIMU Y =X2 U Yy =X 1
uX rpauKu

49

KontponbHas padota No5 o
Teme «CTerneHb ¢
HATYpaJIbHBIM [1OKA3aTeJIeM)

CremneHb ¢ HaTypaJIbHBIM
[Tokazarenem [IpeobpazoBanue
ByKBEHHBIX BBIPAKECHU,
pacKphITHE CKOOOK 1

IMPUBEACHUC 1'[0):[06HI)IX cJlaraCMbIX.

CBOICTBa CTCIICHU
C HaTypaJbHBIM TIOKa3aTeIeM.
Mmuorouiensl. CnoxeHue,
BBIYHMTAHHC, YMHO)KCHI/IC
MHOTO4WIEHOB. @OpMYIIbI
COKpAIIEHHOTO YMHOKEHUSI.
Paznoxxenrue MHOTOYJICHOB
Ha MHOXXUTCIIN

[IpuBOIUTH YKMCIIOBBIE
1 OYKBEHHBIC IPUMEPBI
CTETNIeHH
C HaTypaJbHBIM
MoKa3aTelieM, 00bSCHSS
3HAQUYCHUSI OCHOBAHUS
CTETICHH U TI0Ka3aTemst
CTETIeHH, HAXOTUTh
3HAYEHUA CTETIIEHEN
Buza a" (a — moboe
paMoHaNIbHOE YUCIIO, N
— HaTypaJIbHOE YHCIIO)
OsBnanerb
anredpandeckoit
TEPMUHOJIOTHUEN U
CUMBOJIUKOMH,
IIPUMEHSTH €€ B
MPOIIECCEe OCBOCHUS
y4eOHOro MaTepHaia.
Haxonuts 3HaueHus
OYKBEHHBIX BHIpAKCHHUN
MIPH 33JIaHHBIX
3HAYCHUSIX OYKB;
BBITIOJTHSITH
BBIUHCJICHHS 110
dhopmyam.
Brinonusate
peoOpa3oBaHus
[IETIOTO BRIPAKCHUS
B MHOTOYJICH
MIPUBEICHUEM
MMOJOOHEBIX CIaraeMbIX,
PAaCKpBITHEM CKOOOK.
Brinonusate
YMHOXKECHHE OJHOUWICHA




I'naBa MHoro4,eHbl 18
4
50 MHOTrO4IEHBI U €ro 1
CTaHJIapTHBIN BUJL
51 ClioxeHue, BEIYUTAHUE 1
MHOTOWIEHOB
52 Ciio)xeHne, BEIYUTAHNE 1
MHOT'OYJIEHOB
53 Cro)keHre, BEIYMTaHHE 1
MHOTOWIEHOB
54 VYMHOKEHHE OJHOYIEHA Ha 1
MHOTOYICH
55 VYMHOKEHHE OMHOYIEHA Ha 1
MHOTOWIEH
56 VYMHOKEHHE OJHOYIEHA Ha 1
MHOTOYJIEH
57 Pasznokenne MHOTOUYICHOB Ha 1
MHOKHTEIIN: BEIHECEHUE
00I11er0 MHOKHMTEA 3a
CKOOKH
58 Pa3noxxenre MHOrOWIEHOB Ha 1
MHOKHTEIIN: BEIHECEHUE
00I11er0 MHOKHUTEA 3a
CKOOKH
59 Paznoxxenre MHOrOWIEHOB Ha 1
MHOKHTEIIN: BEIHECEHUE
00I11er0 MHOKHUTESA 3a
CKOOKU
60 Kontponsnas padota Ne5 mo 1
TeMe «MHOTOYJICHBI
61 YMHOXeHNSI MHOTOYJICHOB 1
62 VMHOKEHHS MHOTOUJIEHOB 1
63 VYMHOKEHHS MHOTOYJIEHOB 1
64 Paznoxenne MHOTOWIEHOB Ha 1

MHOXUTEJIU: CIIOCO0
TPYIIHAPOBKU

Ha MHOTOWIEH U
MHOT'OWJICHA Ha
MHOTOYJICH, TIPUMEHSTh
(opMyIbI KBagpaTa
CYMMBI U KBaJpara
Pa3sHOCTH.
Ocy1iecTBISTh
paznoxkeHue
MHOT'OYJICHOB Ha
MHOKHUTENN
IIyTEM BBIHECEHMSI 32
CKOOKH 00111eT0
MHOXHTEJS,
npuMeHeHUs GopMyIIbI
Pa3sHOCTH KBaJpaToB,
dhopmyn
COKpAILIEHHOTO
YMHOXEHHMS.
[Ipumenste
mpeoOpa3oBaHue
MHOTOUJICHOB JIJIs
peleHus
Pa3NMYHBIX 337124 U3
MaTeMaTHKH, CMEKHBIX
MPEIMETOB,

U3 peaNbHON MPaKTHKH.
3HAKOMHUTHCS C
HACTOPUEN pa3BUTHS
MaTEeMaTHKH




65

Pasnoxenne MHOTOWIEHOB HA
MHOKHUTEIH: CIIOCO0
TPYIIHPOBKH

66

Pasnoxenre MHOTOWIEHOB HA
MHOKHUTEIH: CIIOCO0
CPYIIHPOBKH

67

Kontponbhas padota Ne6 mo
teme «IIpoussenenue
MHOTOUJICHOB

T'naBa

DopMVJIbl COKPANIEHHOIO
VYMHOKEHHUS

15

68

DOopMyIIBI COKPALLEHHOTO
YMHOXEHHS: KBaApaT CyMMBI
Y KBaJpaT pa3HOCTH

69

DOopMyIIBI COKPALLEHHOTO
YMHOJKCHHMS: KBaApaT CyMMBI
Y KBaJpaT pa3HOCTH

70

PasnoxeHnne MHOrOWIECHa Ha
MHOJKUTEIN C IIOMOIIBIO
(hopmyn KBagpaTa CyMMBI U
KBaJpaTa pasHOCTU

71

Pasnoxenne MHOrO4IeHa Ha
MHOKHUTEIH C TIOMOIIBIO
(hopMy KBasIpaTa CyMMBI U
KBaJIpaTa pasHOCTH

72

DOpMyIIBI COKPALLEHHOTO
YMHOXCHUA: YMHOXCHUEC
Pa3HOCTHU ABYX BBIPAYKEHUI
Ha UX CyMMY

73

@OopMyIIBl COKPALLIEHHOTO
YMHOXKCHHUSI: YMHOXECHHUE
Pa3HOCTHU ABYX BBIPAYKEHUI
Ha UX CyMMY

74

Paznoyxenue MHOTOUIEHA HA
MHO>KHTEIH C IOMOILBIO
(hopMyIIBI pa3HOCTH

KBaJpaToB




75

Paznoxxenue MHOTOWIECHA HA
MHOKHTEIN C IIOMOIIIHIO
(hopMyJIBl pa3HOCTH
KBaJpaToB

76

IIpeobpazoBanme 1eI0ro
BBIpKEHHSI B MHOTOWICH

77

[IpeoGpa3oBanue 1EIOTO
BBIPAXKCHUSI B MHOTOWICH

78

[IpeobpazoBanue menoro
BBIPAKCHUSI B MHOTOWICH

79

IIpumeHeHue pasnuuHbIX
CHOCO0O0B JIJIs pa3IoKEHUS Ha
MHOKUTENN

80

IIpuMeHeHue pa3nuYHbIX
CHOCO0O0B JIJIs pa3IoKEHUS Ha
MHOXUTCIIN

81

[IpuMeHeHue pa3nuYHbIX
CIIO0COOOB JIJIs1 Pa3yIoKEeHHs Ha
MHOXUTCIIN

82

KontponbHas pabota Ne§ 1o
teme «IIpeoOpazoBanue
1I€JIBIX BBIPAKEHUIN

I'naBa

ypaBHeHHﬂ H HEPABCHCTBA

14

83

CHCcTEMBI THHENHBIX
ypaBHEHUH

84

JIuneiiHoe ypaBHEHUE C
JBYMs IEPEMEHHBIMU H €r0

rpaduk

85

JIuneiiHoe ypaBHEHUE C
JABYMA IIEPEMCHHBIMHA U €T0

rpaduk

86

Cucrembl ABYX JTUHEUHBIX
YpaBHEHUH C AByMS
IepeMEHHBIMHI

JluneiiHoe ypaBHEHUE C IBYMS

NepeMeHHBIMU 1 ero rpaduk. Cucrema
JIBYX JINHEHHBIX YPaBHEHUN C JBYyMS

NEPEMCHHBIMHA

ITonbupate npuMepbl
nap 4mced,
SABIISOLTIXCS
pelieHneM
JIMHEWHOTO YpaBHEHUS
C IBYMS IIEpEMEHHBIMHU.
Crpouts B
KOOPJMHATHOM
IUTOCKOCTH IpaduK
JIMHEHHOTO YPaBHEHHUS




87 CucTeMsl ABYX JTMHEHHBIX 1 C IByMs IEpEMEHHBIMU;
YpaBHEHUH C IByMs MOJIB3YSICH TPAPHUKOM,
NCPEMCHHBIMU MPUBOJUTH IIPUMEPHI
88 Crnioco0 noacTaHOBKU 1 pelIeHH s ypaBHEHMUSI.
89 Crioco0 mocTaHOBKU 1 Haxomuts pemenue
90 Crioco0 clioKeHus 1 CUCTEMBI JIBYX
91 Cr1oco0 CIToKEeHHs 1 JTWHENHBIX YPABHEHUH C
92 Pemenwue 3ama4 ¢ TOMOIIBIO 1 NByMsI IEPEMEHHBIMH.
CHCTEM YpaBHEHHHI CocTaBisTh U pewarb
93 Pemienue 3amad ¢ MoMOIIBIO 1 YPaBHEHUE WU
CHUCTEM ypaBHEHUH CUCTEMY
94 Pemrenue 3agau ¢ moMoIsio 1 YPABHEHHIA 110 yCIIOBHIO
CUCTEM YPaBHEHMI 3a7a4H,
95 Pemenue 3agay ¢ moMoIso 1 UHTEPIPETUPOBATE B
CHCTEM ypaBHEHHUH COOTBETCTBHH C
96 KonrponsHas padora Ne9 1o 1 KOHTEKCTOM 3a/1a 1l
Teme "CHCTEMbI YpaBHEHHUI C HOJTyICHHBIN
JBYMsI IE€peMEHHbIMU" pe3yiapTaT
IloBTOpEHHNE 6
97 Apudmernueckre JEHCTBUS C 1 IToBTOpEHNME OCHOBHBIX NIOHATHN BriOupats, mpuMeHsITh
paIMOHAIBHBIMU YUCIIAMHU 1 METOZIOB Kypca 7 kiacca, 00001eHue OIICHUBATh CIIOCOOBI
98 CreneHb ¢ HATYPAJIbHBIM 1 3HAHUU CpaBHEHUS YKCEll,
MoKa3areneM BBIYMCIICHHH,
99 Pemenue 3agau ¢ HOMOIIBIO 1 npeoOpa3oBaHMit
YpaBHEHUH H CUCTEM BBIPaXKCHHIA,
ypaBHEHUI pEIICHUs] ypaBHEHHH.
100 DopMyIIbl COKPALLIEHHOTO 1 OcCymIeCTBISTH
YMHOKEHHUSI CaMOKOHTPOJIb
101 IIpomesrcymounasn 1 BBINOJIHAEMBIX
ammecmauua. Hmozosan JIEUCTBHUI 1
KOHmpoabhasn pavoma Ne9 CaMOIIPOBEPKY
102 Pemienue 3a1a4 Ha 1pooH, 1 pe3ynbrata
MIPOLICHTHI U3 PealbHON BBIYKCIICHUH,
MIPAKTHKU mpeoOpa3oBaHuii,
MIOCTPOCHHUH.

Pewate 3agaun u3
pealbHOW KHU3HH,




NPUMEHSTh
MaTeMaTHYeCKHe
3HAHUS VIS PEIICHUS
3a/1a4 U3 IPyTrUxX
IPEIMETOB.
Pewate TekcToBBIE
3a7a4M, CpaBHUBATb,
BBIOMPATH CIIOCOOBI
pelIeHus 33/1a91






















