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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHa 00ECIEUNBAET U3YUCHHUE IPYTUX AUCIHUIUIAH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
MPOAOJKEHUsI 00pa30BaHus M B MIOBCEAHEBHON JKM3HM. Pa3BuTHe y 00ydarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOXKICHUH M CYIIHOCTH anreOpamyecKux
abcTpakimii, cnoco0e OTpaKeHHs] MaTeMaTUYECKOM HAYKOW SIBIEHUN U MPOLIECCOB
B TpUpOAEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICIMPOBAHHS B HAYyYHOM
MO3HAHWU M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHHUSI
M Ka4eCTB MBIIIJICHNUS, HEOOXOIUMBIX IS aJanTallid B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3ydyenuwe anreOpbl obOecrieunBaeT pa3BUTHE YMEHHUS HaOIIOAATh,
CpaBHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOM JICUCTBUSI W BBIBOJBI,
dopmynupoBats yrBepxkAcHUI. OCBOCHUE Kypca anreOpsl 00ecreynBacT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaloMmMXCsi: OHHM HCIIOJNB3YIOT JeAyKTHBHBIE U
WMHIYKTUBHBIE pacCyXJeHUs, 00001IeHne U KOHKPETH3AINIO, a0CTparupoBaHue |
aHasornto.  OOydeHue  anreOpe  mpexanosiaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITETIbHOW ~ J1€ATENbHOCTH OOy4YalolUXcs, I[OITOMY CaMOCTOSITEIBbHOE
pelleHue 3aa4 SBJSETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crpykrype mnporpaMmMbl ydeOHOro Kkypca «AmnreOpa» i OCHOBHOI'O
o0miero oOpa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucaa M BBIYUCIEHU», «AJredpanyeckue BbIpaXKEeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxknas u3 3Tux copepx aTeabHO-METOANUYECKUX
JVMHUNA pa3BUBAETCs HA MPOTSKEHUM TPEX JIET U3yUEHUsS Kypca, B3aUMOJECHCTBYS €
ApPyTUMHU €ro JUHUAMU. B Xone wu3ydeHus ydeOHOro Kypca OOy4arouIumcs
HOPUXOJUTCS JIOTHUYECKU PacCy’KIaTh, UCHOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TUM B mporpammy y4eOHOro Kypca «Auredpa» BKIIOYECHBI
HEKOTOPbIE OCHOBBI JIOTUKH, IPEACTAaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTH4YeCKOro 00pa3oBaHUS M CIIOCOOCTBYIONIHE OBJIAJICHUIO OOYYaOITUMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHdeckoro s3bika. Conep)kaTrenbHOH |
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUSA» CIYKUT OCHOBOM IS
JalbHEHIIeT0 U3Y4YeHHUs] MaTeMaTUK{, CIIOCOOCTBYET Pa3BUTHUIO Y OOydarOLIUXCA
JIOTUYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHUS TOJIB30BATHCS AITOPUTMAMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMUMBIX IS TIOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
CBSI3aHO C PAllMOHATIBHBIMU U HPPALMOHAIBHBIMYU YHCIaMH, (HOPMHUPOBAHUEM



IPEACTABICHUA O JACHUCTBUTEIBHOM YHCIJE. 3aBEPIICHHE OCBOCHMS YHMCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa30BaHUIO.

CopepxaHue ABYX aireOpanyecKux JUHUN —«Anreopandyeckue BhIPaXKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y OOYyHaArOUIUXCS
MaTeMaTUYeCKOro amnmaparta, HeOoOXOAMMOro JUisl PEIICHMs 3aJad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHMsi y4eOHBI MaTepuall TpYNIHUPYETCS BOKPYT
palMOHANIbHBIX BhIpaXXKeHUH. Asredpa JeMOHCTPUPYET 3HAUEHHE MAaTEMaTHKH Kak
A3bIKa JUIS TIOCTPOCHHMSI MAaTeMaTUYeCKUX MOJeNIel, OINMUCAaHUs MPOLECCOB U
ABJIGHUNA peajdpHOro Mupa. B 3agaunm oOydeHuss anreOpe BXOAST Takke
JanbHellllee pa3BUTHE ANTOPUTMUYECKOTO MBIIUIEHUS, HEO0O0XOJAMMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(POPMATUKHU, W OBJAJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxJeHuid. [Ipeobpa3oBaHue CUMBOJIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxanue (GyHKIMOHANBHO-TpaQUUECKON JTMHUN HAIEJICHO Ha MOJy4eHHE
oOy4JaromMUMHCS 3HAHUNW O (PYHKIMSAX KaK Ba)KHEWIIEH MaTEeMaTHYECKOW MOJEH
JUTSL ONTUCAHUSL U MCCIIEIOBAaHUSI pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u obmiectBe. M3yueHue martepualia CrOCOOCTBYET Pa3BUTHIO y OOyYarolIuxcs
YMEHHSI UCIIOJIb30BaTh Pa3IMYHbIE BhIPA3UTENIbHBIE CPEICTBA S3bIKa MATEMATUKH —
CJIOBECHBIE, CHMBOJHMYECKHE, TIpapuyecKkue, BHOCUT BKJIAaA B (opMupoBaHHe
IpEeJICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yue6HOMY T1aHy B7-9 Kitaccax uzy4aeTcsi yueOHBIM Kypc

«Anredpay, KOTOPBIA BKIIOYAET CIEIYIOUIUE OCHOBHBIE PA3ENbl COICPKAHUS:
«Yucna # BBIUHUCICHUS», «ANTeOpanyeckue BBIPAXKEHUSN», «YPaBHCHHS U
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenue yuebHOro kypca «Anredpa» orpoautcs 408 gacos: B 7 kinacce—
136 ydaca (4 yaca B Henento), B 8 kiacce — 136 vaca (4 yaca B Heeno), B 9 kiacce
— 136 yaca (4 yaca B HezelIO).



COAEPKXAHUE OBYUEHUA
7 KITIACC

Yuciia v BIYUCICHUS

JpoO6u OOBIKHOBEHHbIE M AECSATHYHBIE, MEPEeXoi OT OJAHOM (OpPMBI 3amuCcH
npobeit k gpyroil. IloHaTHe palnMOHANBHOTO 4YHCJa, 3aluCh, CpaBHEHME,
yIOpSIOYMBAHUE  PAIMOHAIBHBIX  4ucell. ApudmeTuyeckue ACHUCTBUS C
palMoOHANIBHBIMK YuciiaMu. PenieHue 3agay U3 peaibHOM MPAKTUKA HA YacTH, HA
poou.

Crenenb C HaTypalbHBIM [IOKa3aTejieM: OIpeJeeHne, Mnpeoodpa3oBaHue
BBIPOKCHUN HAa OCHOBE OMPEACIICHUS, 3aMUCh OONbIINX Yuces. [IporeHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU W JAPOOU B BUE MPOIECHTOB. TpH OCHOBHBIE 33a/laud HA
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHHEe TNPU3HAKOB  JICIMMOCTH, Ppa3JI0KEHHE HAa  MHOXHUTEIHU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBHCMMOCTH, B TOM 4Hcle TmpsMmas u  oOpaTHas
IPONOPLIMOHATIBLHOCTH.

AJuireOpanyecKkue BbIpasKeHHsI

[lepeMeHHbIE, YNCTOBOE 3HAUEHUE BBIPAXKEHUS C MEepeMeHHO. JlomycTumblie
3HA4YEHUS NepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmyibl. Beruucnenus no ¢popmyrnam. [IpeoOpazoBanre OYKBEHHBIX BbIpOXKECHU,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMs, TpaBWIa TNPeoOpa3oBaHUS CyMM H
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MPUBEJCHUS MOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM OKA3aTEJIEM.

OpnHowieHbl U MHOroujeHbl. CteneHb MHOrowieHa. CloKeHHe, BBIYMTaHUE,
YMHOX€HUE MHOroujeHoB. DopMylibl COKpPAIIEHHOIO YMHOXKEHHMs: KBaJpaT
CyMMBbl M KBaApaT pa3HocTu. Dopmynia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUsI U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHS, NpaBWIa TMPeoOpa3oBaHUs ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pEIICHUE JHHEHHBIX ypaBHeHH. CocTaBlieHHE YpaBHEHHI IO
YCJIOBHIO 3a7auu. PerneHrne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema nByX
JIMHEMHBIX YpPaBHEHUW C JIByMS NEPEMEHHbIMU. PelleHue cucteMm ypaBHEHUU
crocoOOM MOACTaHOBKU. [IpuMmepnl pelieHHsi TEKCTOBBIX 3ajlad C IMOMOUIBIO
CHCTEM YpABHEHUM.

DOyHKIUN



Koopaunara Touku Ha npssMon. YncimoBble MpoMeKyTKH. PaccTossHne Mexnmy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpssmoyronibHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u opauHaTa
TOUYKHM Ha KOOPAMHATHOM MIocKoCTH. [Ipumepsl rpadgukoB, 3a1aHHbIX (HOpMYyIaMu.
Urenne rpaduxoB peanbHbix 3aBucumocteil. Ilonstue ¢ynknuu. ['paduk
¢ynkuuu. CpoiictBa Gpynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. I'padux Gynkumun
y = |x|. I'paduueckoe pemnieHue NMHEHHBIX YpaBHEHUW M CHCTEM JIMHEWHBIX
YPAaBHECHUM.

8 KJIACC

Yuciia v BIYUCICHUS

KBampatheiii kopenb u3 uyucna. [loHstue 00 wuppanuoOHATLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUS UPPAIIMOHAIBHBIX yuced. CBoMcTBa apuPpMEeTUUECKUX
KBaIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPEeoOPa30BaAHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€MCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MokaszaTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alUCh YMCIIA.

AJire0panyvecKne BbIpasKeHUs

KBanpathsiil TpEXWiieH, pa3noKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOXKHUTEH.

Anrebpanueckass 1poOb. OCHOBHOE CBOWCTBO alreOpanveckoil ApoOwu.
CnoxxeHue, BBIYMTAHHME, YMHOXKEHHME, JeJIeHHe anreOpandyeckux JpoOe.
PanronanbHble BEIpaXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpartnoe ypaBHeHue, popmyia KOpHEH KBaapaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHHUM, CBOISIIIUXCS K JIMHEMHBIM UM KBaJPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPABHEHUS.

I'paduueckas uHTEpHpeTalvs ypaBHEHU C JBYMS MEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YpPaBHEHUN C JByMsA I€peMEHHbIMHU. [IpumMepnl penieHus cucrem
HEJIMHENHBIX YPABHEHUN C IBYMS EPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 aNreOpanvdeckKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHJIBHOCTP HEpPaBEHCTB. JIMHEHMHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUN

[Tonsitne ¢ynkmuu. OOMacTh oOmNpeneneHUs W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus (yHKITHA.

I'padux dynkuu. Yrenne cBorcTB QyHKIMHU 110 €€ rpaduky. [Ipumepsr
rpaduKoB GYHKIHA, OTPAXKAIOIINX PeaTbHbIE TPOIECCHI.



OyHKINK, OINMHUCHIBAIOIIMEG TPIMYI0O W OOpaTHYI MPOMOPIMOHATBHBIC
3aBHCHMOCTH, uX rpaduke. OyHKuuE Y = X2, y = X3, y = Vx, y=|x|. Tpaduaeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciia v BIYMCICHUS

PanyionanbHble uncna, uppaloHaIbHBIE YKClia, KOHEUHbIE U OECKOHEUHbIC
JecATUYHbIE ApoOU. MHOXECTBO JNEUCTBUTEIbHBIX YUCEI, JEHCTBUTEIIBHBIC YHCTIA
KaKk OECKOHEUHbIE JecATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPAMHATHOW MPSIMOM.

CpaBHeHUE JICHUCTBUTENBHBIX YHCEN, apuUMETHUYECKUE JCHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIETO MHUpPA, JIUTEIBHOCTh TPOILIECCOB B
OKpYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEIMYHMHBI, TOYHOCTH MpuOIkeHus. OKpyrieHue
yuces. [Ipukuka v oleHkKa pe3yabTaToB BHIUYMCICHU.

YpaBHeHUs U HEPABeHCTBA

JIuneitHoe ypaBHeHUE. PelnieHne ypaBHeHUN, CBOASIIUXCA K TUHEHHBIM.

KBangpaTHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOISAIINXCS K KBAIPATHBIM.

bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUW TPEThEU U YETBEPTOU
CTEINEHEW pa3IoKEHUEM Ha MHOXKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHHU. PeleHue TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpPEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUH C JBYMs NIEPEMEHHBIMU. PelieHue cucteM AByX ypaBHCHUM,
OIHO U3 KOTOPBIX JHHEHHOEe, a Jpyroe — BTopod cteneHu. I 'padudeckas
UHTEpIpPETALUsI CHCTEMbl YPABHEHUN C ABYMS IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a4 anreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJAHOM IMEpeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM mepeMeHHOU. KBaapaTHble HEpPABEHCTBA.
I'paduueckass wHTEpmperanus HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMU.

DOyHKIUN

KBagpartnunas ¢hynkuwms, e€ rpaduk u cBoiictsa. [lapabona, koopauHaTHI
BEpUIMHBI TapadoJibl, 0OCb CAMMETPHUU MapadOJIbI.

I'paduxu byukumii: y = kx, y = kx + b, y = kix, y = X3, y=x, y = |X| u ux
CBOMCTBA.

YucaoBble MOCI€10BATEIbHOCTH M MPOrPeccuu



[lonsiTHE 4YKMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHHUE IIOCIEN0BATEIbHOCTH
PEKYppPEHTHOI popMynoi u Gopmysoi N-ro uieHa.

Apudpmernyeckas U reoMmerpuueckas nporpeccur. Popmynsl N-ro 4jaeHa
apu(PpMETHUYECKON U FE€OMETPUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHrne YI€HOB apU(PMETUUYECKOH M TeOMETPUYECKOM Mporpeccui
TOYKAMHU HAa KOOPAMHATHOMW IIJIOCKOCTH. JIMHEWHBIN M 3KCIIOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMDBI
YYEBHOI'O KYPCA <«AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIEPE3YJbBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS MTPOrpaMMBbl YICOHOTO Kypca
«Anrebpa» XapakTepHU3yrOTCs:

1) naTpuoTHYECKOEe BOCIIMTAHHUE:

NPOSBIICHHEM HMHTEpeca K TPONUIOMY W  HACTOSIIEMY POCCHUHCKOU
MaTEMaTUKHA, IIEHHOCTHBIM  OTHOIIEHHMEM K  JOCTHXKEHHUSIM  POCCUUCKHUX
MaTEMaTUKOB U POCCUICKONW MaTeMaTHYECKOM IIKOJbI, K HCIOJIb30BAHUIO ITHX
JTOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaaaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00sI3aHHOCTEHN Tpa)KIaHUHA U pealn3aluu ero
npaB, TNPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBIEHUH, MPOUEAYp TPaX)TaHCKOTO OOIIeCTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHIO dTHUYECKUX MPOOJIEM, CBI3aHHBIX
C TMpPaKTUYECKUM TMPUMEHEHHEM JOCTHKEHUW HayKd, OCO3HAHHEM Ba)XKHOCTHU
MOPaJTbHO-3TUYECKUX IPUHIIUIIOB B I€SITEIbHOCTH YUYEHOTO;

3) TpyA0BOE BOCTIMTAHME:

YCTAaHOBKOW Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHUH MPaKTUYECKUX 3ajad
MaTeMaTUYeCKON HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha TMPOTSHDKEHUH BCEH KU3HU IS YCIENTHOM MpodecCHOHATBHOM
JESTENHPHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MMOCTPOCHUEM WHIWBUIYATbHOU TPAEKTOPUHU 0Opa30BaHMS M KU3HEHHBIX TUIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOe BOCTIMTAHHUE:

CIIOCOOHOCTPIO K  OMOIIMOHATLHOMY H  OCTETHYECKOMY  BOCIHPHUSTHIO
MaTeMaTHIeCKUX OOBEKTOB, 3a7ad, PEUICHUH, PaCCYXIACHUH, YMEHHUIO BHJICThH
MaTeMaTHIeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

OpHUEHTAIlME B JEATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY Hay4HBIX
MIPEICTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAHMEM MATEMATHUYECKOW HAyKM Kak c(epbl YelIOBEYECKOU
NEATEIbHOCTH, JTAllOB €€ PAa3BUTHUS W 3HAYMMOCTH IS PA3BUTHS LMBUJIU3ALUH,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKA M MAaTEMAaTUYECKOW KYJIbTYpOW KaK CpPEICTBOM
MIO3HAHUS MHPA, OBJAJCHUEM IMPOCTEHIIMMU HAaBbIKAMHM HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

6) ¢usuueckoe BocnuTaHUE, (POPpMHUPOBAHHE KYJLTYPbI 310POBbSI W
IMOLMOHAJIBHOIO0 0JIArONOJIyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMATHYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbS,  BEJEHMSI  370pOBOro  oOpa3za KuU3HM  (3I0pOBOE  TUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM M OTAbIXa, peEryjspHas Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKcHH, NPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOrN4YecKoe BOCTIMTAHME:

OpUEHTAIIMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHWM ISl PEIEHUs 3a7ad
B 00JJACTH COXPaHHOCTHU OKPYKAIOIIeH Cpelbl, IUIAHUPOBAHHS TOCTYNKOB H
OLIEHKH HMX BO3MOXHBIX MOCIEICTBUI ISl OKPY’KAIOIIEH Cpeabl, OCO3ZHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX peIIeHHUS;

8) amanTanMsi K M3MEHSIIOIMIMMCS YCJIOBHAM CONMAJIBHOW M NMPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEWUCTBUSIM B YCIOBHUSX HEONPEAECIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIIBHOCTh, B TOM YHCIIE
YMEHHE YUYUThCA y APYTHUX JIOJEH, MpUOOpeTaTb B COBMECTHOM NE€ATEIHLHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIINU U3 OIbITA APYTUX;

HEOOXOMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIIE
bopMynHpoBaTH HI€U, IOHATHS, TUIIOTE3bl 00 00BEKTaX U SBICHUAX, B TOM UYHUCIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIUTHI COOCTBEHHBIX 3HAHWA W
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BbI30B, TpEOYIOUIMIl KOHTpMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JEUCTBHs, (OpPMYyIHMpOBaTh M OIEHWBATH PHUCKU U

MOCIEACTBUSA, POPMHUPOBATH OTIBIT.
METAIIPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeiCTBUSA

Ba3oBble JJoruuecKkue JelcTBUA:



BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHUYECKUX
OOBEKTOB, TMOHSATHH, OTHOIIEHUH MEXIYy MOHATUAMHU, (POPMYITHPOBATH
OTpe/ieNieHUs]  TMOHSITH, YCTAaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccu(uKanuy, OCHOBAaHUA JUIsl OOOOILIEHUS U CpPaBHEHMS, KPUTEPUU
POBOJIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (POpPMYIHpOBaTE U  MPeoOpa3oOBBIBATh  CYXKIACHHS:
yTBEpAUTENbHBIE W OTPULIATEbHBIC, CIUHUYHBIC, YacTHBIE W OOIIHe,
YCIIOBHBIE;

BBISIBIIAITH ~ MaTEeMaTHYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
npoTuBopeurss B (dakTax, MAaHHBIX, HAOTIOACHHUSAX W YTBEPKICHUSX,
npeiaraTh ~ KPUTEPUH AN BBISIBICHHS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYUN;

JieNiaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUCHHUH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhbCTBA MAaTEMAaTHYECKUX yYTBEPKICHUH (TIPSAMBIC U OT
NPOTHBHOIO), MPOBOIAUTH CAMOCTOSITEIIBHO HECJIOXHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4ecKuX (HakToB, BBICTpaMBATh ApPTYMEHTAIMIO, MPHUBOIUTH
IpUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpATh CIOCOO pelieHuss y4eOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIIeHUs, BHIOMpaTh Haubosee TMOAXOASAINIHNN ¢ y4E€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejlbCcKkue AeiCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCJIEA0BATENLCKUM HHCTPYMEHT MO3HAHUS,
dbopMyITHUpOBaTh BOIMPOCH], (PUKCUPYIOIMIKE MPOTUBOPEYHE, MPOOIEMY,
CaMOCTOSITETIbHO YCTAaHaBIMBATh KMCKOMOE U JaHHOEe, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY TIUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HCCIAEAOBAaHHUE IO  YCTAaHOBJICHUIO
OCOOCGHHOCTEM MaTeMaTHYEeCKOro OOBEKTa, 3aBHCUMOCTCH OOBEKTOB
MEXTy COOOM;

CaMOCTOATEIHLHO (POPMYIHPOBATH 000OIIEHHSI M BBIBOJBI 10 pe3ybTaTaM
POBEIEHHOTO HAOJIOJEHUS, HMCCIEOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0O00OIIECHU;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TIPOIECCa, a TAKXKE BBIJBUTATH
MIPEIITOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmueii:

BbIIABJIATE HCOOCTATOYHOCTH H U30BITOYHOCTH I/IH(i)OpMa]_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJIA pCIICHUA 3ada4u,



BbIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh (QopMy MpeACTaBICHHs HH(pOpMAUUMU U WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JIuarpaMMaMH, HHOM TpaduKod U UX
KOMOMHAITUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALUMU IO KPUTEPHSIM, NPEITI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEPCAJIbHbIC YYeOHbIC 1eHCTBHA:

BOCIIpUHMMATh H  (QOPMYJIHPOBATH CYXKJACHHS B COOTBETCTBHH C
YCIIOBUSMHM M TICJIIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIIbTAT;

B X0JI¢ 00CYKJCHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaEMOM TEMBI,
POOJIEMBI, pelacMoM 3a/1a4M, BHICKA3bIBaTh MJICH, HAIICIICHHBIC HAa TIOMCK
pEIICHMS, COIOCTABIATh CBOM CYXKICHHUS C CYXICHHSAMHU JAPYTHX
YYAaCTHUKOB JHMaJIora, OOHApY)KHWBaTh pa3jiMude M CXOACTBO TO3HUIUH, B
KOppeKTHOU hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,
NPEJICTaBIATh  pPE3yJdbTaThl  PCIICHWS  3aJa4d,  SKCICPHMCHTA,
UCCJIEIOBAaHUsA,  MPOEKTa,  CaMOCTOSITEIbHO  BBIOMpaTh  Qopmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEN ayTMTOPUU;
NOHMMAaTh W HCMOJB30BAaTh  MPEUMYIIECTBA  KOMAaHIHOW U
UHANBUAYaTbHON paOOTHI TP pelIEHUU yUeOHbIX MATEMAaTUUECKHUX 3a/1a4;
NPUHUMATH 11€JIb COBMECTHOU NIEATEIbHOCTH, INIAHUPOBATh OpraHU3aluI0
COBMECTHOW palOThl, paclpeAeyiarTh BUIb pPabOT, JOTrOBapHBAThCS,
00CyXIaTh TPOIIECC U PEe3yIbTaT pabOThI, 0000IaTh MHEHUS HECKOJIBKHUX
JIFOJIEH;

y4acTBOBaTh B TPYyNHIOBBIX ¢dopmax padboTel (0OCYXIeHHS, OOMEH
MHEHUSIMH, MO3TOBBI€ IITYPMBbI U JIPYTHE), BBHIOIHITH CBOIOYACTHPAOOTHI
U KOOPAMHHUPOBATH CBOM JEHCTBUA C JPYTUMU UWICHAMU KOMAaHJIbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIMIMN TPOIYKT MO KPUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHUBepcaJbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranuzanms:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, QJITOPUTM PEIICHMs 3aJayu (WA €ro
4acTh), BHIOUpATh CHOCOO pEHIeHHs C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(POPMAIIUH.

CaMOKOHTpO.Hb, 3MOHI/IOHaJIBHbII7[ HHTCJJICKT.



e BIAJETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTpOJIA Mpouecca u
pe3yipTaTa peueHns MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAECTb TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IIPH PpELICHHUU
3a1a4d, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OLITMOOK, BHISBICHHBIX TPYAHOCTEH;

e OLEHMBATh COOTBETCTBHE PE3YyJbTaTa AEATEIBHOCTH IMOCTABICHHOW LIEIUN
YCIIOBUSAM, OOBSICHATH NMPUYUHBI JTOCTUKEHUS WU HEJOCTHXKEHHUS IIEJIH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOydenuss B 7 KkJjacce OOydYaroUIuics TOJYYUT CIEIyIONINe
PEIMETHBIE PE3YIbTATHI:

Yuciia v BIYUCTCHUS

BeinonHsATh, coueras yCTHbIE U THUCBMEHHBIE NPHUEMBI, apupMeTHUUECKUE
JNEUCTBUS C PallMOHAIBHBIMU YHCIIAMH.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAXKEHUM, MPUMEHSTh pPa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYUCICHUS 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COIEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoanTh OT oAHOW (DOPMBI 3amuCH YHCEN K Jpyroil (mpeoOpa3oBHIBATH
JIECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBaATh U yHOPAIOYUBATH PAllMOHAIBHBIE YUCJIA.

OKpyrasaTh yucia.

BBINOTHATE TPUKHUIKY U OLIEHKY PE3YyJIbTaTa BHIYMCICHUMN, OLICHKY 3HAYECHUHN
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATH AEHUCTBHUS CO CTENEHAMHU C HATypaJbHBIMU
MOKa3aTeNIsIMU.

[IpuMeHATh IPU3HAKH AEIUMOCTH, Pa3JI0KEHHE HA MHOKUTEIU HATYpalTbHbIX
YUCEJL.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJayd, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPLUOHAIBHOCTHIO BEIUYMH, MPOLEHTAMU, HHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OrPaHUYCHUH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredOpanyeckue BbIpaKeHHUS

Hcnonp3oBaTh anredpandeckyro TEpPMHUHOIOTHIO B CHMBOJIUKY, TPUMEHSITh
e€ B mpoliecce 0CBOEHUS y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHusi OyKBEHHBIX BbIPAKEHUW NP 3aJaHHBIX 3HAUEHUSX
MIEPEMEHHBIX.

BoinonHsaTe  mpeoOpa3oBaHMsl — LEJIOTO  BBIPAXEHUST B MHOTOWICH
MIPUBEJICHHEM MTOJ00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.



BBINONHAT yMHOXKEHHWE OJHOWIEHA HAa MHOTOWIEH M MHOTOYIECHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

Ocy1ecTBiIATh Pa3aoKEHUE MHOTOWIECHOB HA MHOXHUTEIW C ITOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOILEro MHOKHUTENS, TPYNIUPOBKHU CIaraeMblX,TPUMEHEHUS
dbopMys COKpAIIEHHOTO YMHOXKEHUS.

[IpumeHsaTh npeoOpa3oBaHKsi MHOTOWICHOB JJIsi PEUICHUS Pa3IMYHbIX 3a/1a4
U3 MAaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEM C HATypaJdbHBIMU IOKA3aTEIsAIMU I
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHeiHble ypaBHEHUSI C OJHOW IMEPEMEHHOM, NMpPUMEHss] MpaBHIia
nepexoqa OT UCXOAHOTO YPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCJIO KOPHEM YpPaBHEHMUSI.

[IpumensTh rpaduuecKrue METOIbI MPU PEIICHUN JIUHEHHBIX YPABHECHUN U UX
CUCTEM.

[lonOupaTes mnpuMepsl Map YHUCEN, SBISIOUUXCS pEHIeHUEM JIMHEWHOTO
ypaBHEHUS C IByMs TIEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIUHEHHOro ypaBHEHHS C
JIBYMsI TEPEMEHHBIMU, MOJB3YyACh TpaduKOM, TPUBOJUTH TPUMEPHI PEIICHUS
YpaBHEHUSI.

Pemiath cucteMsl IBYX JIMHEHHBIX YPaBHEHUN C IBYMsSI IEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocraBiAiTh W pemiaTh JHHEHHOE YpPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUU IO YCIOBUIO 3aJ]a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJIbTaT.

DOyHKIUA

N3o00paxaTh Ha KOOPIMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIE IPOMEXKYTKHU Ha
anredpandecKkoM S3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33aJaHHBIM KOOpJMHATAM,
CTpouTh Tpaduku TMHEHHBIX QyHKIUN. CTpouTh rpaduk PyHKINHN y = [X|.

OnuceiBaTh C MOMONIBIO (YHKIHMA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, pPACCTOSIHUE, I€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM paboThI.

HaxonuTe 3HaueHne QpyHKIMK MO 3HAYCHUIO €€ apryMeHTa.

[TorumaTe Tpaduyeckuii coco0 TPENCTaBICHUS W aHamu3a WHOOpMAaIH,
W3BJICKATh U MHTEPIIPETUPOBATH HHMOPMAITHIO U3 TPadUKOB PEATbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.



K koHmy oOyuenuss B 8 kiacce oOydarouuics NOJYYUT CIEIYIOLIUE
MPEIMETHBIE PE3YIbTATHI:

Yucia v BBIYMCICHUSA

Hcnonb3oBaTh HavdalIbHBIE MNPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
qyuces IS CpaBHEHUS, OKPYTJICHUs] U BBIYMCIICHUHN, N300paxaTh JCHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpuMeHsTh TOHSATHE apU(METUYECKOrO0 KBAJPATHOIO KOPHS, HAXOAUTh
KBaJ[paTHbIE KOPHHU, HUCIOIB3YSd MPU HEOOXOAUMOCTH KaJbKYJATOP, BHITIOJHSTH
npeoOpa3oBaHusl BBIpAKEHUM, COACPXKAIIMX KBAJAPATHBIE KOPHH, HCIOIB3YS
CBOWCTBA KOPHEMN.

Hcnonw3oBaTh 3anmucy OONBIIMX W MaJbIX YUCET C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panveckue BbIpasKeHUs

[IprMeHAT, TOHSATHE CTENEHWM C 1EIbIM  TOKa3aTesieM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BrINOTHATH TOXKIECTBEHHBIC PEOOPa30BaAHUS PAIlMOHATBHBIX BBIPAKEHUN HA
OCHOBE TIPaBUJI JCHCTBUM HAJl MHOTOWICHAMHU U aJIreOpandecKUMM JAPOOSIMH.

PackianpiBaTh KBaIpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensTs npeoOpazoBaHus BEIPAKEHUN JJIs PELISHUs pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHelHbIE, KBaJIpaTHBIE YpaBHEHUS M PALMOHAIBHBIE YpPaBHEHMUS,
CBOZSILIMECS K HUM, CUCTEMBI ABYX YPABHEHHI C IBYMS IEPEMECHHBIMH.

[IpoBOaUTH MPOCTEUIINE UCCICAOBAHUS YPABHEHUN M CUCTEM YPAaBHCHUM, B
TOM YHUCJIE C MPUMEHEHUEM I'paQUUeCcKuX MpeACcTaBlIeHU (yCTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa ypPaBHEHUW PEUICHUs, €CIU HUMEET, TO CKOJbKO, U
nmpouee).

[TepexonuTh OT clIOBECHOM (POPMYTUPOBKH 3a/1auu K €€ aredOpandeckomn
MOJEIM C IIOMOUIBIKO COCTABJIEHUS YPAaBHEHHUs WIM CHCTEMbl YPaBHEHUH,

VMHTEPIPETUPOBATHBCOOTBETCTBUMCKOHTEKCTOM3a,1auUII0yYEHHBIMPE3YIIbTAT.

[IprMeHsATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKH,

pelaTh JIMHENHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpaduUecKyl0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUN

[lornmaTe ¥ HWCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMPENEIATh 3HAUCHUE (PYHKIMU TO 3HAYCHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.

CrpouTth rpaduku 3j1eMeHTapHbIX (YHKIHUI BUA!



y=k/x,y=x2,y=x3,y=|x|, y=VX,0MHCHIBATHCBOACTBAYNCIOBOH (yHKIHH 11O &
rpaduky.

K xoniy oOyuenuss B9 kiacce O0OYyYarONIMIICS MOMYYUT CIAETYIOUINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia v BIYUCICHUS

CpaBHUBATH U YIOPSIOYMBATH PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YHUCTIA.

BoinmonHATe  apupMeTHUEecKHe JEWCTBUS C palUMOHAIBHBIMM  YHCIAMU,
couetass YCTHbIE U THCbMEHHbIE MPHUEMBL, BBINOJHATH BBIUKUCICHUS C
UppalMOHAIBHBIMUA YUCITAMH.

HaxonuTe 3HaveHuss cTeneHedl C UenbIMU [OKa3aTelsIMU U KOpHEH,
BBIUUCIISITh 3HAUYEHUS YUCIIOBBIX BBIPAXKEHUN.

OKpyrasiTh JAEUCTBUTENbHBIE YHUCIA, BBINOJHATh NPUKUAKY pe3ysbTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUs U HEPAaBEeHCTBA

Pemate nuHeiiHble W KBaJpaTHbIC ypaBHEHMs, YpaBHEHUs, CBOISIIUECS K
HUM, TIpOCTeHIINe IPOOHO-pAIMOHATBHBIE YPaBHEHUS.

PemaTte cucteMbl OBYX JIMHEWHBIX ypaBHEHUH C JIByMsI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPHIX OHO YpaBHEHUE HE SBJISETCS JTUHEHHBIM.

PemaTe TekcTOBBIE 3ajaud anreOpanyeckuM CIOCOOOM C  IMOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOANTE MpoOCTEHIINE UCCIEIOBAHUS YPAaBHEHHUI U CUCTEM YpaBHEHHIl, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpaduuecKux mpeacTaBieHuil (ycTaHaBIUBATh, UMEET
Y YpaBHEHUE WIM CHCTEMAa YPABHEHUM DEIICHUS, €CIU HMEET, TO CKOJBbKO, U
nmpouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, H300pakaTh
pelieHrne HEPABEHCTB HA YHMCJIOBOM MpPSAMOM, 3alHChIBAaTh PEMIEHUE C MOMOILIBIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JUMHEWHBIX  HEPABEHCTB, CHCTEMBbI  HEPABEHCTB,
BKJIIOYAIOININE KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEUICHHE CHCTEMBI
HEPaBEHCTB HAa YKMCIIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOUIBI0 CUMBOJIOB.

Hcnosib30BaTh HEPABEHCTBA MIPU PEILIEHUH Pa3IUYHbIX 3a7a4.

DOyHKIUN

Pacno3naBate (yHKIMM W3y4eHHBIX BUJOB. Iloka3pIBaTh cXeMaTHUECKU

pacrooKeHHe Ha KOOPAMHATHOHN TIOCKOCTH rpadukoB GpyHKImiA Bua: y=KX, y
=kx+b,y=k/x,y=ax2+bx+c,y=x3,y=Vx,y=|x|,B 3aBHCHMOCTH OT 3HAYCHHiI
K02 (PUIMEHTOB, OMUCHIBATH CBOMCTBA (hYHKIIUH.

CrpouTth n300paxarb cXxeMaTU4eCKU rpaduKy KBaJpaTUYHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAJAPATUUHBIX (DYHKIUHN 110 UX rpadukam.



Pacnio3HaBaTh KBaJpaTUyHyO (PYHKIUIO MO (opMylie, NPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucaoBble NOCIE10BATEIBLHOCTH M MPOrpeccuu

Pacrio3HaBaTh apuPMETHUECKYI0O U TE€OMETPUYECKYI0 MPOrPECCUH TMpHU
pa3HBIX Crlocobax 3aaaHusl.

BbINONIHATE  BBIYMCIEHHMSI € HUCHOJIb30BaHMEM (GOpMyJd n-TO  4jeHa
apu(pMETHIYECKON U T€OMETPUUYECKON IPOrPECCHI, CYMMBbI MEPBBIX N YJICHOB.

N300paxkaTh wiI€HBl MOCIENOBATEIBHOCTH TOYKAMHM HAa KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMH I1OCJIENOBATEIBHOCTAIMU, B TOM
quCclie 3a/1a4d U3 PealbHOM KM3HU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHMUE

7 KIIACC
N HaumenoBanu | KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | epa3menos u (mudposbie)
n/ Bcer Kontpoabusl | IIpakTuyecku
TeM o0pa3oBaTeibHbIE
n 0 e padoThlI e padoTbl
NMPOrpaMMbI pecypchbl
Yucna u
bu6mmorteka [IOK
BBIYMCIICHUSI.
1 33 1 https://m.edsoo.ru/7f415b9
PanuonanbHbIie 0
qrcia B
bu6mmoreka [JOK
Anreb
2 rebpareck 36 1 https://m.edsoo.ru/7f415b9
€ BBIPKCHHUS 0
VDaBHCHIS I bubmmoreka [JOK
3 P 27 1 hitps://m.eds00.ru/7f415b9
HEPaBEHCTBA 0
Koopaunats! n bubnuoreka [JOK
4 rpaduKy. 32 1 https://m.edsoo.ru/7f415b9
Oynknun 0
HoBToDEHME 1 bu6mmoreka [JOK
5 P 8 1 https://m.edsoo.ru/7f415b9
00001IeHNE 0
OBIEE
KOJIMYECTBO 136 5 0
YACOB I10
I[TPOT'PAMME
8 KJIACC
N HanmenoBann | KosmmuecTBo 4acos DJIeKTPOHHBbIE
" | e pasmeaoB u (mudposbie)
n/ Beer | Konrpoubnnl | Ilpakrnuecku
TeM oOpa3oBare/ibHbIE
I 0 e padoThl e padoThl
NPOrpaMMbI pecypchbl
Yucna u
bu6mmoreka [JOK
BBIYMCIICHUSI.
1 20 https://m.edsoo.ru/7f417af
KBagpatHsie 3
KOpHH -
Uucna u bu6mmoreka [JOK
2 BBIYHCIICHUSI. 9 https://m.edsoo.ru/7f417af
CreneHs ¢ 8
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LIEJIBIM
IIOKa3aTeeM
Anrebpanvecku
& BEIDAKCHIS bu6mmorexa [{OK
3 P o 7 https://m.edsoo.ru/7f417af
KBanpaThbIit 8
TPEXUIECH B
Anrebpanvecku
J— bu6mmoreka [{OK
4 P ’ 20 https://m.edsoo.ru/7f417af
Anrebpanuecka 8
st 1poOb -
YpaBHeHus u
HeDABCHCTE bubmmoreka [{OK
5 p ’ 20 https://m.edsoo.ru/7f417af
KBanpathsie 3
ypaBHEHUS =
YpaBHeHus u
HeDABCHCTE bu6moreka [IOK
6 p ' 17 https://m.edsoo.ru/7f417af
CucreMel 3
YpaBHEHHI =
YpaBHEeHUA U bubnuorexa [IOK
7 HEpaBEHCTBA. 16 https://m.edsoo.ru/7f417af
Hepasencrsa 8
D yHKITUH. bu6moreka [IOK
8 OCHOBHEIE 7 https://m.edsoo.ru/7f417af
MOHATHS 8
DyHKITUH. bu6mmoreka [JOK
9 Yucnosble 12 https://m.edsoo.ru/7f417af
GyHKIMH 8
HoBTODeHME I bu6mmoreka [JOK
10 p 8 https://m.edsoo.ru/7f417af
0000111EeH1E 8
OBIIEE
KOJIMYECTBO 136
YACOB I10

I[TPOTPAMME
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9 KVIACC

KoauuyecTBo yacoB DJIEeKTPOHHBbIE
Ne | HaummeHoBaHnue
(uudposbie)
n/ | pasjiesos u Bcer | Konrpoasn | IIpakruuec
o0pa3oBare/ibHbIE
n TeM 0 ble padoThl KHe padoThl
pecypchbl
NMPOrpaMMbI
Yucna u
bu6mmoreka [{OK
BBIYMCIICHUSI.
1 . 9 https://m.edsoo.ru/7f419
JleicTBUTENBHBIE
dog
qrca
VYpaBHeHus u
HEPaBEHCTBA. bubnuorexa [JOK
2 VYpaBHeHUs ¢ 14 1 https://m.edso0.ru/7f419
OJTHOU dos
MepPEMEHHOU
YpaBHeHud u
HeDABCHCTBA bu6moreka [IOK
3 p ) 14 1 https://m.edsoo.ru/7f419
Cucremsl
. dog
ypaBHEHUI
YpaBHeHus u bubnuoreka [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrna dog
bu6mmorexal [OK
5 OyHKIAN 16 1 https://m.edsoo0.ru/7f419
dos
YucnoBbie bu6mmoreka [JOK
6 OCJIEJOBATEIBHO 15 1 https://m.edsoo.ru/7f419
CTH dog
[ToBTOpEHME,
oGoGmenHe bubmuoreka [JOK
7 ’ 52 1 https://m.edsoo.ru/7f419
CUCTeMaTH3aIs
o dos
3HAHHUH
OBUIEE
KOJIMYECTBO
136 6 0
YACOBIIO
ITPOI'PAMME
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