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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa ABISETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OoHa o0ecreunBaeT M3y4YCHHE APYTUX AWUCIUIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO /ISl MPOAODKEHHUST 00pa30BaHUs U B
NOBCEIHEBHOW KU3HU. Pa3Bute y oOydalomuxcs HayyHbBIX NPEJCTaBICHUH O
MPOUCXOKJIEHUU U CYIIHOCTH airedpandeckux aOCTpakiuil, crnoco0e OTpaxeHUs
MaTEeMaTHYEeCKOM HayKoW SIBIEHMH M TPOLECCOB B MpUpoJe U OOIIECTBE, POJU
MaTeMaTUYeCKOr0 MOJEIMPOBAHUSA B HAYYHOM IO3HAHWU M B MPAKTHKE CIIOCOOCTBYET
(GOopMUPOBAaHUIO HAYYHOTO MHPOBO33PEHHSI M KAYECTB MBINUICHUS, HEOOXOAMMBIX IS
ajanTaliid B COBpeMEHHOM HudpoBoM olimiecTBe. M3ydeHue anreOpbl oOecreunBacT
pa3BUTHE YMEHHUs HaOJI0JaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTA MBINUICHNS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOH
NEUCTBUS U BBIBOJBL, (QopmynupoBath yTBepxkaAeHUs. OcBoeHHE Kypca aireopbl
oOecreynBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYalolmMXCsA: OHU HCIOIb3YIOT
JNeNyKTUBHBIE W HMHIAYKTHBHBIE pAcCyXACHHUSA, O00OIIeHHEe © KOHKPETH3AIHIO,
abcTtparupoBanue U aHajoruto. O0ydeHne anredpe mpeArnoaraeT 3HAYUTEIbHBIN 00bEM
CaMOCTOSITEJIbHOM JIEATEIbHOCTH O0YYaroIIKXCcsl, TO3TOMY CaMOCTOSITEIIbHOE peIIeHue
3a/1a4 SBJISIETCS peaju3alnuen e TebHOCTHOrO MPUHIUIIA O0yUEHHUS.

B crpykType mporpaMmbl yuyeOHOro Kypca «AmnreOpa» Ajii OCHOBHOIO OOILEro
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUUYECKHE JIMHUU:
«Ywncna 1 BEIYUCICHUD), « ANreOpandecKkne BRIPKEHUS, « Y paBHEHHS 1 HEPABEHCTBAY,
«Dynkmuny. Kaxkmgas m3 3TUX coaepKaTeIbHO-METOINYECKUX JIMHHUA pa3BHBACTCS Ha
NPOTSHKEHUU TPEX JIET U3YUYEHUsl Kypca, B3aUMOJCHCTBYs ¢ APYTMMH €ro JIMHUSIMH. B
X0JIe M3y4eHHUs: yd4eOHOro Kypca oOydyaroUuIMMcsl HNPUXOIUTCS JIOTUYECKH PacCyKIaTb,
MCIIONTb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBS3M C 3THM B mporpammy
y4eOHOTO Kypca « Anredpa» BKIIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKHU, MIPE/ICTaBJICHHBIE BO
BCEX OCHOBHBIX pa3lelax MaTeMaTHYecKOro o0Opa3oBaHUs U CHOCOOCTBYIOIINE
OBJIAJICHUIO OOYy4YalIMMHUCS OCHOB YHHBEPCAJIbHOIO MaTEMAaTHYECKOI'O  SI3bIKA.
ConepxaTebHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUEOHOTO Kypca «ANredpa» sBIsSICTCS
€ro MHTEIPUPOBAHHBINA XapaKTep.

Conepxanue nuHuUd «Yucia U BBIYMCICHUS) CIY>KUT OCHOBOW NJisi TalbHEUIIIErO
U3Y4YEHHUS] MaTeMaTHKH, CIHOCOOCTBYET pa3BUTUIO y OOyYaromIMXCsS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHsI TOJIb30BAThCS ~ AITOPUTMAMM, a  TaKkKe
MPHOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX Ui TOBCEAHEBHOHM >KHU3HH.
Pa3BuTHe MOHATHUS O 4YHCIIE HA YpPOBHE OCHOBHOI'O OOIEro OOpa30BaHMs CBSI3AHO C
pallMOHAILHBIMU ¥ UPPAIMOHANBHBIMU YHClaMUu, (GOPMUPOBAHUEM NPEJCTaBICHUN O
JEMCTBUTEIHHOM YHCIIE. 3aBepLICHHE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO K CpEeTHEMY
o01IemMy 00pa3oBaHHUIO.

Copnepxanue NBYyX ainreOpanyeckux JTUHUN — «AnreOpandecKkue BBIPAKEHUS» U
«YpaBHEHHsI ¥ HEPaBEHCTBa» CHOCOOCTBYyeT (opmupoBaHuio y 0Oydaromuxcs



MaTeMaTH4eCKoro arnmapara, He00X0AUMMOro JJIsl pelIeHHs 3a/1a4 MaTeMaTHKU, CMEKHBIX
NPEeIMETOB U TPAKTUKO-OPHEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO 0O0IEro
oOpa3oBaHus y4eOHBI MaTepHwal TPYNIUPYETCS BOKPYT PAIlMOHATIBHBIX BBIPAKCHHA.
Anrebpa JEMOHCTpUpPYET 3HAu€HUE MaTeMaTHKH Kak s3blKa JJIs  MOCTPOCHMS
MaTE€MaTHYECKUX MOJEJIEH, ONIMCAaHUs IIPOLIECCOB U SIBJICHUN peaJIbHOro Mupa. B 3agaun
oOydeHus anredpe BXOAIT TakKe JabHEHIIee Pa3sBUTHE alTOPUTMUIECKOTO MBIIIUICHUS,
HEOOXOAMMOIo, B 4YacTHOCTH, JUIi OCBOGHMS Kypca HH(POPMATHKH, M OBJIaJIEHUE
HaBBIKAMHM  JEAYKTUBHBIX paccyxiaeHuil. IIpeoOpazoBanne CHUMBOJNBHBIX (hopM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

ConepxxaHue (QPyHKUHMOHATBHO-TpAaUUECKON JIMHUM HALEJIEHO Ha MOJIydyeHHe
oOydarouMMucs 3HAaHUM O (YHKIMSIX Kak Ba)kKHEHIIeH MaTreMaTHYecKOi MoJenu Juisd
OTMCAaHUSI M WCCIEIAOBAHUS PAa3HOOOPA3HBIX MPOIECCOB U SIBICHUH B MPHPOJIE H
obmectBe. M3ydeHne marepuana CHOCOOCTBYET Pa3BUTUIO Y OOYYArOUIUXCS YMEHHS
UCIOJIb30BaTh PA3JIMYHbIE BBHIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTHKU — CIIOBECHBIE,
CHUMBOJIMYECKHE, TpaduuecKre, BHOCUT BKJIAJ B (POPMHUPOBAHHE MPEACTABICHUIN O posn
MaTeMAaTUKH B Pa3BUTHH IUBUJIM3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3yyaeTcs yd4eOHbIH Kypce «Anredpay,
KOTOpBI BKJIIOYAET CIEIYIOLIME OCHOBHBIE pas3delibl cojepkaHusd: «Yucna wu
BBIUMCIICHUS», «ANTeOpandeckue BBIpAXKCHHS», «YPaBHEHHS U HEPaBEHCTBaY,
«DYHKIINY.

Ha n3ydenne yueOHoro xypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102
yaca (3 gaca B Hefieno), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kinacce — 102 gaca
(3 yaca B HeJeIO).



COIJEPXAHME OBYYEHUA
7 KIIACC

Yuciia ¥ BBIYHCICHUSA

Jpo6u 0OBIKHOBEHHBIE U JECATHYHBIE, IEPEX0]T OT OAHON (HOpMBI 3amucH Ipodeit K
npyroi. IloHsiTue panMOHANBHOIO 4YHCIA, 3allUCh, CPAaBHEHUE, YIMOPSIAOYMBAHUE
palMoHANbHBIX 4YHcel. ApupMeTHUecKue ACHCTBUS C PALMOHAIBHBIMU YHCIAMH.
Pemienue 3ana4 u3 peanbHOM MPaKTUKKU HA YaCTH, HA JPOOH.

Crenenb ¢ HaTypalbHBIM I[IOKa3aTelieM: OIpeJesieHue, mpeodpazoBaHUE
BBIPQXKCHUN Ha OCHOBE ONpeAeNeHMs, 3amnuch OoibliuX yucen. [IpoueHTsl, 3amuch
NPOIEHTOB B BHUAE IpoOM M ApoOM B BHIE NPOIEHTOB. IpHU OCHOBHBIE 3aJadd Ha
IIPOLICHTBI, PEIICHHE 33/1a4 U3 PEAIbHOW ITPAKTUKH.

[IpruMmeHenne NpU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIM HATypPaIbHBIX
YuUCel.

PeanbHbie 3aBUCUMOCTH, B TOM YHKCJIE NpsMas U oOpaTHasi NPONOPLUUOHATIBHOCTH.

AnreOpanyeckue BbIpasKeHHsI

IlepemenHble, 4YMCIOBOE 3HAYEHUE BBIPAXKEHHsS C IepeMeHHOHM. JlomycTtumsle
3HaueHUsl INepeMeHHbIX. [IpencraBiieHHe 3aBUCMMOCTHM MEXKJy BEJIMYMHAMM B BUIE
¢Gopmyinbl. Bpruucnenus mo ¢opmynaMm. IlpeoOpazoBaHne OyKBEHHBIX BBIpAKEHUH,
TOKIECTBEHHO PaBHBIE BBIPAKEHHs, MpaBUiia MPeoOpa3oBaHusl CyMM M MPOU3BENCHUI,
MpaBujia pacKpbITUs CKOOOK U MPUBEIECHUS MTOJOOHBIX ClIaraeéMbIX.

CBoJicTBa CTENEHNU C HATYPAJIBHBIM MOKA3aTEIEM.

Opnounensl u MHorowieHbl. CreneHb MHorowieHa. Cllo)KeHHE, BBIYUTAHUE,
YMHOXXEHUE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHMS: KBAaJApaT CyMMbI U
KBaapar pasHoctu. Dopmylia pasHOCTH KBaAparoB. PasiokeHHe MHOTOWIECHOB Ha
MHOUTEIH.

YpaBHEHUS M HEPABEHCTBA

VpaBHeHHEe, KOpeHb YpaBHEHMs, NpaBwia MpeoOpa3oBaHHUs  ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHHM.

JInneliHOe ypaBHEHHE ¢ OQHOU EPEMEHHOM, YUCII0 KOPHEW JIMHEWHOI'O0 YPaBHEHMS,
pellleHue JMHENHBbIX ypaBHEeHHU. (COCTaBJ€HHME YpPaBHEHUM IO YCJIOBUIO 3aJayu.
Peliennie TEKCTOBBIX 3a7a4 C IIOMOIIBIO YPAaBHEHUM.

JluneliHoe ypaBHEHHE C JBYMs MEpeMEeHHbIMH U ero rpaduk. Cuctema ABYX
JUHENHBIX YpaBHEHUN C JBYMs IIEpeMEHHbIMU. PerieHne cucteM ypaBHEHHUH criocoboM
N0/ICTaHOBKHU. [Ipumepsl permeHuss TEKCTOBBIX 33/1a4 € IOMOILBIO CUCTEM YPAaBHEHMIA.

DOyHKUNHA

Koopaunata Toukm Ha npsamoin. UwucimoBble npomexyTku. PaccrosHue mexmy
JBYMS TOUKAMH KOOPIUHATHOM MPSAMOIA.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcrucca U opiuHaTa TOYKU
Ha KOOpJAMHATHOM muiockocTH. llpumeps! rpadukoB, 3anaHHbIX (popmynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTed. Ilonartue ¢ynkumu. I'padux Gynkunu. CpoiicTBa



byukuuit. Jlunerinas ¢ynkuus, e€ rpaduk. I'padux ¢ynkuumu y = [X|. I'paduueckoe
pELIEHNE TMHENHBIX YPABHEHUM U CUCTEM JINHEVHBIX YPABHEHUM.
8 KUIIACC

Yucaa v BIYMCICHUS

KBaapatusiit kopenb u3 uucna. [lonarue o6 uppannoHanbHOM uucie. Jlecatnynbie
OpUOIMKeHUsT UppallMOHANbHBIX yucen. CBOHCTBA apu(PMETHUECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHCIIOBBIX BBHIPAKECHUH W BBHIYHUCICHUSM.
JlerCTBUTENIbHBIC YHCIIA.

CreneHb C 1ETbIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAsS 3allMCh YKCIIA.

AnreOpanueckue BoIpakeH!s] AJredpanyeckue BbIpaKeHust

KBagpaTHblil TpEXUIIeH, pa3lioKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpandeckas a1po0b. OCHOBHOE CBOMCTBO anreOpaumdeckoi apodu. CroxxeHue,
BbIUMTAHHUE, YMHOKEHHE, JIeJICHUE aaredpandeckux apoOei. PanoHanbHble BhIpaXKEHUS
U UX IpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBA Y PABHEHHMS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpHEM KBaJIpaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHM, CBOAAIIMXCA K JIMHEHHBIM M KBajgpaTHbIM. lIpocreiimme
JIpOOHO-paIlMOHANIbHBIC YPaBHEHUSI.

['paduueckass uHTEpHpeTannsi ypaBHEHUH C JABYyMs IE€PEMEHHBIMM M CHUCTEM
JIMHEHHBIX YPABHEHUH C JBYMs IIEpEMEHHBIMU. [IpuMepsl peleHnst CUCTEM HEJIMHEUHBIX
YPaBHEHHUI C IBYMsI IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 3a71a4 allreOpandyecKuM CIIoCOOOM.

HucnoBble HEpPAaBEHCTBA M WX CBOWCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUIBHOCTH HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA ¢ OAHOM mepeMeHHOM. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOU NTEPEMEHHOM.

OyHkyn OyHKIHA

[lonstue Qynkumu. OO6MacTh ompeneiaeHus U MHOXKECTBO 3HAYCHHH (PYHKIIHU.
CrniocoOsI 3a1anus (PyHKITHH.

I'padux pynkuuu. Yrenue cBoiicTB Ppynkumu no e€ rpaduky. [Ipumeps! rpagukon
(YHKIHIA, OTpa’kKaIOIINX PeaTbHbBIE MPOLIECCHI.

OyHKIIUY, ONUCHIBAIOIIME TPSIMYH0 U OOpaTHYKO  IPOMOPLHOHAIbHbBIE
3aBrcuMoctd, nx rpaduxu. @yukmpm Y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe
pelICHUE YPaBHEHUM U CUCTEM YPaBHEHUMU.

9 KUIIACC

Yucjaa v BBIYUCTIEHUS

PanmonanpHple uMcna, uppanMoHAJIbHBIC YHCIIA, KOHEYHbIE M OCCKOHEUYHBIE
JEeCATUYHBIE ApoOu. MHOXKECTBO NEWCTBUTEIBHBIX YHCEN, EHCTBUTEIbHBIC YHCIA KaK
OCCKOHEUYHBIE JECATHYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO>KE€CTBOM JICMCTBUTENIBHBIX YUCEJT U KOOPAUHATHOM MPSIMOIA.



CpaBHeHHEe  JCHCTBUTENBHBIX  uucel,  apudmermyeckue  JEHUCTBUS  C
JEUCTBUTEIILHBIMU YHCIIAMH.

Pa3smepsl  OOBEKTOB  OKPY’KAIOIIETO MHUpPA, JJIUTEIBHOCTh IMPOLIECCOB B
OKpY>KaroleM MHUpE.

[TpuOmmxkéHHOEe 3HAa4YeHHWE BEIMYMHBI, TOYHOCTh NpuOImkeHus. OKpyrieHue
yucen. [Ipuknaka v oneHKa pe3ynbTaTOB BEIYUCICHUMN.

YpaBHeHHs] 1 HEPABEHCTBA

JInnelniHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOAAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOASIIMXCS K KBaJpPaTHBIM.
bukBaagpatHoe ypaBHeHue. [IpuMepbl pelieHus ypaBHEHUW TPETbEd U YETBEPTOU
CTENEHEW pa3yIoKEHUEM Ha MHOKUTEIH.

Pemenune npoOHO-palMOHANbHBIX ypaBHEHUH. PellleHne TEKCTOBBIX 3a1ay
anreOpanyeckuM METOJO0M.

VYpaBHeHHE C JByMs IE€peMEHHbIMH U ero rpaduk. Pemenue cucrem IByX
JIMHEWHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHM, OJTHO
U3 KOTOPBIX JMHEHHOe, a Jpyroe — BTOpoil cremeHu. ['paduueckas umHTEprnperanus
CHUCTEMBI YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33714 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM INepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mepemeHHol. KBaapaTHble HepaBeHCTBa. ['paduueckas
WHTEpIIpETALMsl HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS IEPEMECHHBIMHU.

Oy OyHKUNHA

KBagpatnunas @ynkuus, e€ rpapuxk u cBoictBa. [lapabona, koopauHaThI
BEPIIKHBI TapadoIIbl, 0Cb CHMMETPHUH MapaldoIbI.

Ipaduxn dynxmmit: y = kx, y = kx + b,y = k/x, y = x3, y = VX, y = x| , u nx
CBONCTBA.

Yucnossle nocaea0BaTebHOCTY YHCI0BbIE NMOCIe10BATEIbHOCTH M IIPOIPecCUn

[loHsAiTHE YMCIOBOM  MOCJIENOBATEIIBHOCTU. 3aJaHue  IOCJEN0BaTEIbHOCTH
peKyppeHTHO# dhopmyioit 1 GopMyJIoi N-To YjieHa.

Apudmernyeckass u TeoMeTpudeckas mnporpeccuu. Dopmynsl N-TO  4iIeHa
apu(pMETHIECKON U TEOMETPUUECKON MTPOTPECCUiA, CyMMBI IEPBBIX N UJICHOB.

N3obpaxkeHue uneHOB apu(PMETHIECKON U FeOMETPUIECKON MPOTrpeccuili TOUKaMHu
Ha KOOPJIWHATHOM IUIOCKOCTU. JIMHEWHBIH M HKCIOHEHIHAIbHBIA pocT. CloXKHBIE
IIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHS IMPOTpaMMbl y4eOHOro Kypca «AinreOpa»
XapaKTepU3yIOTCs:

1) naTpuoTHYeCKOE BOCIIUTAHHE:

IPOSIBJIEHUEM HMHTEpeca K IMPOLLJIOMY M HACTOSILIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOUIEHUEM K JIOCTHXKEHUSM POCCUHCKUX MAaT€MAaTHKOB M POCCUICKOU
MaTEMaTUYECKON MIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTH)KEHUW B JAPYIMX HayKax M
MPUKIIAIHBIX cdepax;

2) rpaxIaHCKOe H JYXOBHO-HPAaBCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO 00S3aHHOCTEH IpaKJaHMHA U peau3allii ero Mpas,
MpeACTaBICHUEM O MAaTeMAaTHYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUSA  Pa3IUUYHBIX
CTPYKTYD, SIBIICHUH, MPOIEAYpP IPAXKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OIIPOCHI),
TOTOBHOCTBHIO K OOCYXIEHUIO H3THUUYECKUX TIPOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHHEM JIOCTH)KEHUN HAayKH, OCO3HAaHUEM BaXXKHOCTH MOPaJIbHO-3TUUYECKHUX
MPUHLMUIIOB B IEATEILHOCTU YUEHOTO;

3) Tpy0BO€ BOCIMTAHHE:

YCTAaHOBKOM HA AaKTUBHOE y4YacTHE B PEIICHUUW TMPAKTUYECKUX  3a1ad
MaT€MaTUYE€CKON  HAIpPaBJIE€HHOCTH, OCO3HAHMEM  BAXXHOCTM  MaTEMaTUYECKOro
oOpazoBaHus Ha TPOTSHKEHUM BCEH JKU3HU IS YCHEmHON mnpodeccuoHaIbHON
NESTEIBHOCTA W Pa3BUTHEM HEOOXOJUMBIX YMEHUW, OCO3HAHHBIM BBIOOPDOM U
OCTPOCHUEM WHAMBUAYAJIbHOW TPAECKTOPUM OOpa30BaHMS M KU3HEHHBIX IUJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTnYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLIMOHAJIbHOMY M JCTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTHYEeCKUX OOBEKTOB, 3a/lay, pEIICHWH, pacCyXIACHUH, YyMEHUIO BUJIECTh
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHEHTAIUEN B IESITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHbIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIOBEKa, TMPUPOJILI U OOIIECTBa,
NOHMMaHHEeM MaTeMaTHUeCKOW HayKd Kak cepbl 4eTOBEUYECKOM NeATeIbHOCTH, ITAroB
e€ pa3BUTUS W 3HAYUMOCTH [UIsl pa3BUTUS LUBWIM3ALUU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTHYECKOW KyJbTYpOHM Kak CpeJCTBOM IIO3HAHUSA MHUDA,
OBJIaJICHUEM NPOCTEHIIIMMH HaBbIKAMH UCCIIEA0BATENBCKON AESITEIbHOCTH;

6) ¢usnueckoe BocnMTaHUE, (opMUpOBaHHE KYJAbTYPHI 3A0POBbA U
3MOIMOHAJIBHOTO0 0J1ATONOJIYYHS:

TOTOBHOCTHIO MIPUMEHATh MaTEMaTUYECKHE 3HAHUSI B MHTEPECaX CBOETO 3/I0POBbS,
BEJIEHUSI 37I0pOBOr0 00pa3za KU3HU (3A0POBOE NUTAHHE, COATAHCUPOBAHHBIN PEKUM
3aHATHI ¥ OTIBIXA, PETyJsApHas Ppu3ndeckas akTUBHOCTE), CHOPMUPOBAHHOCTHIO HABBIKA



pedrnekcuu, NMPU3HAHWEM CBOETO TpaBa Ha OIMIMOKY M TaKOro e mpaBa APYyroro
YeJI0BEKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHUE:

OpUEHTalMeld Ha MPUMEHEHHE MaTeMAaTUYeCKMX 3HAHWW IS pelIeHus 3aaad B
00JacTH COXPaHHOCTU OKPYXKAIOIICH Cpe/bl, TUIAHWPOBAHUS MOCTYNMKOB M OICHKH HX
BO3MOXXHBIX TOCIEJICTBUM ISl OKPY’KAIOIIEW Cpeabl, OCO3HAHWEM TJI00AIbHOTO
XapakTepa HKOJIOTHUYECKUX MPOOIeM U MyTel UX peleHus;

8) ajanTanus K U3MEHAIOMUMCS YCJIOBUSAM COIUAJILHON U MPUPOJAHOM Cpebl:

TOTOBHOCTHIO K JICWCTBUSM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO ACSTeIbHOCTh, B TOM 4YHCIIE yMEHUE
YUUTBCSl Y JOPYTUX JHOJEeH, mpuoOpeTaTh B COBMECTHOM NEATEITbHOCTH HOBBIC 3HAHMS,
HABBIKM ¥ KOMIIETEHIIMH U3 OMBITA IPYTUX;

HEO0OXOIUMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM 4YHClie (HOPMYIHPOBATH
UJIeH, TIOHATHUSA, TUTIOTE3bl 00 O0BEKTaX M SBICHHUSIX, B TOM UYHUCJE paHee HEU3BECTHBIX,
OCO3HaBaTh JEHUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyalMIO0 KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS
U AeiicTBUsI, POPMYTUPOBATH U OLICHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/ibHbIE YHMBePCAJIbHbIE y4eOHbIE NelCTBUS

Ba3oBble Joruueckue geicTBUA:

®BLISBIISTh M XapaKTEpU30BaTh CYIIECTBEHHbIE TMPU3HAKK MaTeMaTHUYECKHX
OOBEKTOB, TOHATUN, OTHOLICHUH MEXAy TMOHATUSAMHU, (POPMYIHPOBATH
OTIpeICTICHUS MOHATHUH, yCTaHaBIUBATh CYIIIECTBEHHBIH IPHU3HAK
KiIaccu(uKaly, OCHOBaHHUS Ui OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
POBOIMMOTO aHAJIM3a;

® BOCIIPUHUMATh, (HOPMYJIUPOBATH U IPEOOPA30BHIBATD CYKJICHUS: YTBEPAUTEIbHbBIC
U OTpHILIATENbHbIC, MHUYHbIE, YACTHbIE U OOIIHE, YCIOBHBIE;

®BBISIBIISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOPEUYHUS B
dakTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPXKICHUSX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

ejieflaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUIA IO aHAJIOTUH;

epa3bupaTh JIOKa3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (TpsSMbIE U OT
IPOTUBHOTO), MPOBOAMTH CAMOCTOSATEIBHO HECJOXHbBIE JI0OKa3aTesIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BEICTpAUBATh apTyMEHTAIHIO, PUBOINTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;



®BRIOMpPATH CcrIOCcO0 permieHus: yueOHo 3a1a4u (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOASIUNA C Y4YETOM CaMOCTOSTENbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare1bCKue 1eHCTBUA !

®JICTIONF30BATh BOMPOCHI KAaK HCCIENOBATECIHCKUH HMHCTPYMEHT ITO3HAHMUS,
¢dopMynupoBaTh  BONPOCH, (UKCHpyOIIME MPOTUBOpEUHe, MpodiIeMy,
CaMOCTOSATEIBHO YCTAHABJIMBATH MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIHIO, MHEHHE;

® [IPOBOJIUTH 110 CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE TI0 YCTAaHOBICHUIO 0COOCHHOCTEH MaTeMaTHIeCKOTO
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;

®CaMOCTOATENbHO (popMynIHMpoBaTh 000OIIEHUS W BBIBOABI IO pe3ysbTaTaMm
NpOBEACHHOTO HAONIOJCHMS, HCCICNOBaHMs, OIEHUBATh JOCTOBEPHOCTD
HOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHNUH;

®IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TpoIecca, a TakKe BbBIBUTATh
IPEIOJIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanmeii:

®BBISBIITh  HEJOCTATOYHOCTh M W30BITOYHOCTh  WHGOpPMAINH, JIaHHBIX,
HEOOXOAMMBIX ISl PELICHUS 3a/1a4H;

®BRIOMpPATh,  AHAJIM3UPOBATH,  CHCTEMATH3UPOBATh W  HHTEPIPETUPOBATH
WHGOPMAIIMIO PAa3IMYHBIX BUAOB U OPM MPEICTABICHHUS;

®BRIOMpPaTh (GOpMYy MpencTaBiIeHUs MHOOPMALUU U WIUTIOCTPUPOBATH pelIaeMble
3aJa49d CXeMaMHu, TuarpaMMaMu, HTHOU TpaduKoi 1 MX KOMOMHAITUSIMUY;

®OLICHUBATh HAAEKHOCTh MHPOPMALMU [0 KPUTEPHSIM, MPEATIOKEHHBIM YUUTEIEM
Wi chOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHnKaTUBHBIE YHHBEPCAJbHbIE YYeOHbIE 1eHCTBUS:

®BOCTIPUHUMATH U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCJIOBUSMHU H
HEeNsIMA OOIEHUSs, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XO/AY pElICHUs 3ajauu,
KOMMEHTHPOBATH MOJTyUYEeHHBIN Pe3ybTaT;

B xoJe OOCYXIEeHMs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJsieMbl, pemiaeMol 3aJayd, BBICKA3bIBaTh MJICH, HAICJIEHHBIE Ha IIOUCK
peIIeHus, COMOCTABIATh CBOM CYXICHHS C CYXACHUSMHU APYTUX YYaCTHUKOB
Jyanora, 0OHapy>KMBaTh pa3ivuue U CXOACTBO MO3ULIUH, B KOPPEKTHON (opMme
¢dbopMyIupOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

®TIPE/ICTABIISATh PE3yNbTAThl PEHICHUs 3aJadyd, OKCIEPUMEHTa, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 3ajad
NPE3CHTAMU U OCOOCHHOCTE! ayIuTOPHH;

®TIOHMMAaTh M WCIOJH30BaTh NPEUMYIIECCTBA KOMAHTHOW W WHIUBUIAYATbHON
paboThI MPU peIlIEHUU YUECOHBIX MAaTEMAaTUYECKUX 3a]1aY;



eTIpUHUMATh 1€Jb COBMECTHOM JEATeNbHOCTH, IUIAHUPOBAaTh OPTraHU3aLHUIO
COBMECTHOW paboThl, paclpenensiTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3yJIbTaT pabOoThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJIEH;
®y4yacTBOBaTh B TIPYNNOBHIX (opmax paboTbl (0OCyxkneHus, oOMEH MHEHHSIMHU,
MO3TOBbIE€ INTypMbI ¥ JpYyTWE), BBIIOJHATH CBOIO YacTh paboOTBl U
KOOPJIMHUPOBATh CBOU JCHCTBUS C JPYTMMH YICHAMHU KOMaH[IbI, OIICHUBATh
KayeCcTBO  CBOEro  BKJaJa B  OOmIMA  TOPOAYKT 1O  KPUTEPHUSM,
copMyITUPOBAaHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.
PerynsiTuBHbIe yHUBepcaJbHbIe YUeOHbIe 1eiicCTBUSA
Camoopranuszanus:
® CaMOCTOSATEIBHO COCTABIIAThH IUIAH, aITOPUTM pEUICHHS 3a7adu (MM €ro 4acTh),
BBIOMpATh CHOCOO pelieHusl ¢ y4€TOM HMEIONIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BApUAHTHl PEIICHUH C
y4ETOM HOBOM MH(pOpMAITHH.
CaMOKOHTPOJ1b, SMOIIHOHAJILHBII HHTEJLIEKT:
®BIIAJICTh CIIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJS TpoIecca W pe3yibrara
pEIICHHs] MATEeMAaTUYECKOM 3a7a4u;
®TIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MpPH pEHICHWW 3ajaudu,
BHOCHTH KOPPEKTHUBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalIeHHBIX OLIMOOK, BBISBJICHHBIX TPYAHOCTEH;
®OIICHUBATh COOTBETCTBHE pE3yJbTaTa EATCIHHOCTH TIOCTABICHHON IENMW W
YCIOBUSIM, OOBSCHATh MPUYUHBI JIOCTHKEHUS WIM HEIOCTHXKEHUS IIelu,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1iy oOyuenus B 7 kjiacce 00y4aromuics NOIyYUT CIEAYIOIUE NTPEIMETHbIE
pe3yabTaThI:

Yuciaa 1 BBIYUCIEHUS

BhInonHATh, coyeTas yCTHbIE M TUCbMEHHbIE IPUEMBIL, apu(METHUECKUE TEeHCTBUS
C palMOHAJIbHBIMU YUCIIAMHU.

Haxonute 3Ha4eHHS YHCIOBBIX BBIPAKCHUN, MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI
Y IpUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BhIpAXKEHUH, COJEpKAUIMX OOBIKHOBEHHbBIE U
JecSITUYHbIE APOOH.

[lepexomuTh OT OOHOW (OpPMBI 3amUCH 4YHMCENl K JApyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U yNIOPSI0UYMBATH PAllMOHATIBHBIC YHCIA.

OKpyryTh yncna.



BpInoNHATE NPUKUAKY U OLIEHKY pe3yjbTaTa BBIYMCICHHM, OLEHKY 3HA4YCHUU
YUCJIOBBIX BBIPAKECHUU. DBBINONHATE JNEUCTBUS CO CTENEHSIMU C HATypajlbHBIMH
IMOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK AEIMMOCTH, PAa3J0KEHHE Ha MHOXHUTENIN HaTypalbHBIX
YuUCel.

PemaTte npakTHKO-OpUEHTUPOBAHHBIE 3a7]a4UH, CB3aHHBIC C OTHOIIEHUEM BEJIMYHH,
IPONOPUMOHATBHOCTBIO  BEJIWYMH, NPOLIEHTAMH, WHTEPIPETUPOBATh  PE3YJIbTAThI
pelieHus 3a1a4 ¢ y4ETOM OTPAHUYEHUN, CBSI3aHHBIX CO CBOWCTBAMHM PacCMATPUBAEMBIX
00BEKTOB.

AnreOpanyvecKkue BbIpasKeHHs!

Hcnonb3oBaTh anreOpanvyeckyto TEPMUHOJIOTHIO M CHUMBOJIUKY, NMPUMEHSTH €€ B
polLiecce OCBOECHUS y4eOHOro MaTepuasa.

Haxonute 3HaueHuss OyKBEHHBIX BBIPAXKEHUM TMpU 33JaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

Brinonusate mpeoOpa3oBaHUsl 1LIEJIOTO BBIPAXKEHHS] B MHOTOYJIEH IPUBEICHUEM
N0I00HBIX CJIaraeéMbIX, PACKPHITHEM CKOOOK.

BrINONHATE YMHOXEHNE OJHOYJIEHA HA MHOTOYJIEH U MHOTIOYJIEHA HA MHOTOYJIEH,
IPUMEHSTH (OPMYJIBI KBaJIpaTa CYMMBI U KBapaTa Pa3HOCTH.

OcyniecTBiIsATh pa3aoKeHNE MHOTOYJICHOB HA MHOYKUTEIN C IOMOIIbIO BEIHECEHUS
3a CKOOKM OOIIEro MHOMKHUTENS, TPYIIUPOBKU ClAraeéMbiX, MPUMEHEHUS (QopMyl
COKPAILLEHHOI'O YMHOXKECHUS.

[IpumensaTs npeoOpa3oBaHUsl MHOTOYIEHOB [JIsi PELICHUs pPa3jiUYHbIX 3373y U3
MaTE€MAaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypajJbHBIMM IIOKA3aTEJSIMUA IS
peoOpa3oBaHus BbIPAKEHUH.

YpaBHeHHUs] U HEPABEHCTBA

PemaTe nuHeHbIE ypaBHEHUS C OAHOW IEPEMEHHOM, IIPUMEHSSI IIPABUIIA TIEPEXO01A
OT MCXOJHOTO YPaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATh, ABISETCA JHM YHCIIO
KOpPHEM YPAaBHEHHS.

[TpumensaTey rpaduyeckue METOIbl TPH PEIICHUU JIMHEHHBIX YpaBHEHUN U MX
CHUCTEM.

[TopOupaThs mpuMepsI Map YKcell, IBISIOUUXCS pelIeHUEeM JINHEHHOTO YPaBHEHUS C
JIBYMSI IIEPEMEHHBIMU.

CtpouTh B KOOPJWHATHOW IIJIOCKOCTU TpaUK JUHEHHOTO YpaBHEHUS C ABYMS
MIEPEMEHHBIMHU, TTOJIH3YSACh IPadUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHECHHU .

Pemats cuctemMbl ABYX JIMHEHWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBiaTh U peuiaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCIOBUIO 3aJa4yM, HHTEPIPETUPOBaTH B COOTBETCTBUU C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN PE3YJIIbTAT.

DOyHKUNHA



N300paxath Ha KOOPIMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, HMHTEpBaJbl, 3alMCHIBATh YHUCIIOBBIE IPOMEXYTKH Ha
anreOpanyecKkoM s3bIKE.

Ormedarb B KOOpAMHATHOW IUIOCKOCTM TOYKH IO 3aJaHHBIM KOOPJHMHATaM,
CTPOUTH IpaduKu TMHEUHBIX QyHKIHA. CTpouTh rpadux GyHkumu Yy = [x|.

OnuceiBaTh ¢ MOMOIBIO (QYHKUUN W3BECTHBIE 3aBUCUMOCTH MEXIY BEIUYMHAMMU:
CKOPOCTb, BpEMs, PAacCTOSIHME, LI€HA, KOJWYECTBO, CTOMMOCTb, IIPOU3BOJUTENBHOCTS,
BpeMmsi, 00bEM paboThI.

Haxonute 3HaueHue GyHKIUU 10 3HAUYEHUIO €€ apryMeHTa.

[lonumate rpaduueckuil crnoco0 MNpeAcTaBiIeHUs W aHauu3a HHpoOpManuy,
U3BJIEKaTh U HHTEPHPETUPOBATH MH(OPMALUIO U3 Tpa@HUKOB peasbHBbIX IMPOLIECCOB U
3aBUCHUMOCTEM.

K xoH1y oOyuenus B 8 kiiacce o0y4aromuicss MOIyYUT CIEAYIOLIUE NIPEIMETHbIE
pe3yJIbTaThI:

Yucaa 1 BIYUCICHUS

Hcnonp30BaTh HayanbHBIE MPEICTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YUCET
JUIi CPaBHEHHUS, OKPYIJIEHHWS M BBIYMCICHUH, M300pakaThb JEHCTBUTENbHBIE YHUCIIA
TOYKaMH Ha KOOPAUHATHOMN IPSIMOM.

[IpumensaTy moOHSATHE apU(METUUYECKOTO  KBAaJIpPaTHOIO  KOPHS, HaxOJUTh
KBaJIpaTHble KOPHHU, HCHOJb3ys TMpPU HEOOXOAMMOCTH KaJbKYJSATOP, BBINOIHSTH
npeoOpa3oBaHMs BBIPAKEHUN, COAEPKAIMX KBaJpaTHbIE KOPHH, HCIIOJb3YysS CBOWCTBA
KOpHEM.

Hcnonp3oBaTh 3anucu OOJBIIMX U MAJIBIX YUCEJ ¢ TOMOILBIO AECATUYHBIX Jpo0eit
u crenenen yucna 10.

AJaredpandeckue BbIpaKeHUs

[IpyMeHATh MOHATHE CTENEHU C LENbIM IIOKa3aTeseM, BBIIOIHATh IPE00pa3oBaHus
BBIPAKEHUH, COJIEP/KALUX CTENEHU C LIEJIBIM IT0KA3aTEIIEM.

BbINONHATE  TOXKAECTBEHHbIE IPeoOpa3oBaHUsl PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI JEHCTBUIA HaJ MHOTOWIEHAMU U aIre0pandecKuMH JpOOsIMH.

PacknanpiBaTh KBaJpaTHbIN TPEXUIICH HA MHOKUTEIIH.

[IpumeHsATs npeoOpa3oBaHUS BBIPAKEHUN MJI PEIICHHs pa3IMYHBIX 3a1ad W3
MaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHOU NIPAKTUKH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YpPaBHEHUS M paALUOHAIBHBIE YpPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMsl IEPEMEHHBIMHU.

[IpoBOIUTE NPOCTEHIINE UCCIENOBAHUS YPABHEHHUH M CHCTEM YpPaBHEHHH, B TOM
qyucie ¢ TNPUMEHEHHEM TrpauuecKux MNpeACTaBIeHUH (yCTaHABIMBATh, HMEET JIU
ypaBHEHHE WJIM CUCTEMA YpaBHEHUH pELIeHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

[lepexouTh OT CI0BECHOM POPMYIMPOBKHU 33aui K €€ anreOpanyeckoi MOAesu ¢
IIOMOIIBIO COCTaBJICHNS YpPAaBHEHMsI WIM CUCTEMBbl ypaBHEHMI, WHTEPIPETHUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33]1a4M ITOJIyYEHHBIN PE3yJIbTar.



[IpumeHsATh CBOWCTBA YHCIOBBIX HEPABEHCTB [UJIsl CPaBHEHHUS, OIEHKH, pelaTh
JVHEIHBIE HEPABEHCTBA C OJHOW MEPEeMEHHOW W MX CHUCTEMBI, JaBaTh TPadUUYECKYIO
WJLTIOCTPALIAI0 MHOKECTBA PEIICHN HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMH

[TorumaTe M WCHONB30BaTh (YHKIMOHAIBHBIE TIOHSATHS W S3BIK (TEPMUHBI,
CHMBOJIMYECKHE O00O03HAUYECHUs), OMNpEeACNsITh 3HAadeHUE (PYHKUUU TI0 3HAUYCHUIO
aprymMeHTa, onpeessTh CBOMCTBA PYHKIMHU 110 €€ rpaduKy.

CtpouTth rpaguku 3JeMEeHTapHbIX QYHKIUI BUA:

y = k/x,y =x2,y = x3)y = [X|, y = VX, OIiCHIBAaTb CBOHCTBA YNCIOBOI (hYHKIH TI0
e€ rpaduxy.

K koHiy oOyuenus B 9 ki1acce 00y4arOmIHiics MOMYYUT CIACAYIONINE TPEIMETHBIC
pe3yiabTaThl:

Yucaa 1 BBIYMCICHUS

CpaBHUBaTh U yHOPSAJOYNBATH PAIIMOHATBHBIC U UPPAIMOHAIILHBIE YKCIIA.

BeimonHATh  apudmMeTnyeckue IEHCTBUS C pPAMOHAIBHBIMUA YHCIIAMH, COYETas
YCTHbIE W THCHbMEHHbIE NPUEMBI, BBIMOJIHATH BBIUHUCIEHUS C HPPALMOHATBHBIMU
YUCIIAMH.

HaxonuTe 3Ha4YeHUs CTEIECHEW C ICNBIMH TMOKA3aTeISIMH U KOPHEH, BBIYHCIISATH
3HAYCHUS YUCIIOBBIX BBIPKCHUM.

OkpyrasiTh  EUCTBUTEIBHBIE  YKCTA, BBIMOJHATH NPUKUAKY  pe3yibTaTa
BBIYHCIICHUH, OIIEHKY YHCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS] M HEPABEHCTBA

PemaTe nuHeliHble W KBaJpaTHbIE ypaBHEHUS, YPAaBHEHMsI, CBOJSIIMECS K HUM,
pocTelime 1poOHO-paMOHATBHBIC YPABHEHUSI.

PemaTh cucTembl IByX JIMHEHHBIX YPAaBHCHHH C ByMS NEPEMCHHBIMU U CUCTEMBI
JIBYX YpPaBHEHHI, B KOTOPHIX OJIHO YPAaBHEHUE HE SIBIISICTCS JINHEWHBIM.

Pematp TekcTOBBIE 3a7aun aNreOpanvdeckuM CIOCOOOM C MOMOIIBIO COCTABIICHUS
YpaBHEHUS WJIA CUCTEMBI JIByX YPaBHCHHM C JBYMS TIGPEMCHHBIMHU.

[IpoBonuTh mpoCTEiIMe MCCIeIOBaHUSl YPABHEHUN U CHCTEM ypaBHEHUIA, B TOM
yuclie C TpUMEHEHHWeM TrpadudYecKuX MpeAcTaBlieHnd (yCTaHaBIMBaTh, WMEET JIU
ypaBHEHHE WJIM CUCTEMa YPaBHEHUH PEIICHUS, €CITH UMEET, TO CKOJIBKO, U TIpovee).

PemaTh nuHeliHble HEpaBEHCTBA, KBaJipaTHbIe HEPABEHCTBA, U300pakaTh pelleHue
HEPABEHCTB Ha YMCJIOBOU MPSIMOMA, 3aMKCHIBATH PEIIEHUE C TIOMOIIHIO CUMBOJIOB.

Pemate cucTeMbl JTMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAOIIHEC
KBaJIpaTHOE€ HEPABEHCTBO, M300pa)kaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
IPSIMOM, 3aIMHUCHIBAThH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 33]1a4.

DOyHKUNHA

PacrioznaBath  (yHKIMHM HM3y4YeHHBIX BUJOB. [loka3biBaTh CXEMaTHYECKH
pacIoioKeHHE Ha KOOPMHATHOM TIOCKOCTH rpadukoB GyHKIMiA Buga: Y = KX, y = kx +
b,y =k/x,y=ax2 + bx + ¢,y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3HaYCHHIi
K02(ppUIIHMEHTOB, ONTUCHIBATH CBOMCTBA (DYyHKITHA.



Crpouth u wu300pakaTh cXeMaTHYeCKH TIpaduKu KBAJAPaTHUUHBIX (DYHKLUH,
ONKCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIMH 110 UX rpapuKaM.

Pacno3naBaTh KBaJIpaTW4HyI0 (GYHKIHIO 1O ¢GopMmyJie, HPUBOIAUTH MPUMEPHI
KBaJIpaTUYHbBIX (PYHKIMI U3 peasabHOU XKU3HU, (PU3UKHU, TEOMETPUH.

Yuci1oBbIe IOCAEA0BATEIBLHOCTH U NIPOTPEeCCHHU

Pacno3HaBaTh apu(pMETHUECKYI0 M T'€OMETPUYECKYIO IMPOIPEeCcCHH IPH Pa3HbIX
croco0ax 3a1aHusl.

BBINOTHATH BBIYMCIEHUS C UCIIOJIb30BaHUEM (OpMYJI N-To wieHa apudmeTndeckon
Y TEOMETPUYECKON IPOrPECCUM, CYMMBI ITEPBBIX N YJICHOB.

N300paxath 4ieHbl NOCIE10BATEIbHOCTH TOYKAMHU Ha KOOPAMHATHON IJIOCKOCTH.

Pemwats 3agaum, cBsi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTAMH, B TOM YHUCIE

3a/1ayy U3 PeaIbHOM JKMU3HU (C UCTIOJIb30BAHUEM KAJIbKYJISTOPA, IU(POBBIX TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesoB U TeM (uu¢posbIe)
Ne i/mn Konrpoasubie | Ilpakrnueckue
NMporpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Yucna v BBIYUCIICHUS. 25 1 bubmmoteka [JOK
PanmonanbHbie yuciia https://m.edsoo.ru/7f415b90
AreBnarecKie e 97 1 bu6mmoreka [JOK
APCOPAHABCIHE BHPBKCHIA https://m.edso0.ru/7f415b90
v 20 1 bubmoreka [IOK
PABHCHIL 1 Hepanerctsa https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
. D 24 1
Koopaunarel u rpaduxu. OyHKIUH https://m.edsoo.ru/7f415b90
bu6mmoreka LJOK
IT 6 1
OBTOpeHHE i 06obuene https://m.edso0.ru/7f415b90
OBHIIEE KOJIMYECTBO YACOB I1O 102 5 0
I[TPOIT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM Komrponssre  TIpakTmseckie (uudgposrbie)
NMPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 Uucna u BeiunciieHus. KBagparasie 15 bu6nmmoreka LIOK
KOpHHU https://m.edsoo.ru/7f417af8
5 Yucna u BeranciaeHus. CTeneHb ¢ 7 bu6nmunoteka LIOK
LIEJIBIM TTOKA3aTEIEM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BhIpaKeHUSI. 5 1 bubnuoreka [{JOK
KBaapatHsiii Tpéxunen https://m.edsoo.ru/7f417af8
4 AnreGpandecKkue BbIpaXKESHUS. 15 1 bubanoreka [JOK
Anrebpanveckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHEHHS U HEPABEHCTBA. bubmmoreka [JOK
5 15 1
KBanaparHble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHEHHS U HEPABEHCTBA. 13 bubmuoreka [JOK
CucTtembl ypaBHCHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHHS U HEPABEHCTBA. 12 1 bubnuoreka [JOK
Hepasenctaa https://m.edsoo.ru/7f417af8
8 Oynkuru. OCHOBHBIE IOHATHS 5 bubmmorexa TIOK
https://m.edsoo.ru/7f417af8
bu6mmnoteka LIOK
o Oynicupi. qucnosbie Gyuiin o https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIeHNE 6 1 bubmmorexa LIOK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

102




9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HanmenoBaHnue pa3ienoB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrpoabubie  Ilpakririeckue o0pa3oBaTe/IbHbIEC
padoTbI padoTbI
pecypchl
1 Yucna v BBIYUCICHUS. 9 bubmuoreka [IOK
Jle#icTBUTEIBHBIC YHCITA https://m.edso0.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. 14 1 bubmmoreka [JOK
YpaBHEHUS C OTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubmuoreka [IOK
Hepasencrsa https://m.edso0.ru/7f419d08
bu6nmuorexa IIOK
> Gyrkim 16 1 https://m.edsoo.ru/7f419d08
6 HUucnoBble MOCIE0BATENBHOCTH 15 1 bubmmoreia LIOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061ICHUE, 18 1 but6moreka [IOK
CUCTEMAaTU3allus 3HAaHUN https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJINMYECKOE OBECITIEYEHUE OBPA3OBATEJBLHOTO
IMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JUISA YYEHUKA

» Maremaruka. AnreOpa: 7-i kiacc: 6a30BbIi ypOBEHb: y4eOHUK, 7 Ki1acc/ MakapbIues
FO.H., Munatok H.I'., HemkoB K.W. u npyrue; nox pen. Tenskosckoro C.A.,
Axk1onepHoe o61ectBo «M3aarensctBo «IIpocBemienne»

» Marematuka. Anre6pa: 8-if kiacc: 6a30Bblil ypOBEHB: yueOHUK, 8 Kilacc/ Makapbiues
I0.H., Munatok H.I'., HemkoB K.W. u apyrue; nox pen. TenskoBckoro C.A.,
Ax1monepHoe o6mectBo «M3marensctBo «IIpocBemenner»

» Marematuka. Anre6pa: 9-it kimacc: 6a30Bblil ypOBEHB: yueOHUK, 9 kitacc/ Makapbiues
IO0.H., Munatok H.I'., Hemko K.W. u npyrue; nox pex. TensikoBckoro C.A.,

AxkuuonepHoe o6uectBo «M3narensctBo «IIpocBemnienue

METOJINUYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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