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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKICHUM U CYIIHOCTH aireOpanvecKux
abcTpakiuii, cnoco0e OTpaKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX Ui afanTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopMynupoBath yTBep)KIAeHU. OCBOEHUE Kypca alnredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroOIMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasornto.  OOyueHue  anrebpe  mpeanojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITEJIbHOM ~ JIEATENIBHOCTH OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o011ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COJCPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIPAKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYyTUMH €ro JuHusMU. B Xome wu3ydeHuss y4eOHOro Kypca o0Oydaronumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  YHUBEPCAIBbHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTro Kypca «AnreOpa» SBISIETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOW s
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JAJIsi IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHSA O YUCIIE HAa YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH WM HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00IIero o0pa3oBaHusi y4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJICHUN peanpbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkke
JanbHEilee pa3BUTHE AJTOPUTMHUYECKOIO MBIIUIEHHS, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJICHUE HaBBIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL OIMCAHUS M UCCIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u odmectBe. M3ydueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yuyeOHOMYy IJlaHy B 7-9 Kjaccax u3ydaercs Y4eOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henemnio), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezeto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBbI 3amucu
npobeit k apyroi. IloHATne palMOHANBHOIO 4YHCIA, 3alUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKClIaMH. Pemenne 3apad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OIpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpENEICHMs], 3aIUCh O0sbIINX uncen. [IponeHTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U JpOOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM uucie 1mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKeHUs

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
(dopmyiel. Beruucienus no gpopmynam. [IpeoOpazoBanue OyKBEHHbBIX BbIPaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, MpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHUS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. CteneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyNbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBujia MpeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHeHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema JIByX
JMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkiun. CpoiictBa Qpynkumid. Jluneitnas yunkuus, e€ rpadux. I'paduk GyHKun
y = [x|. I'paduueckoe pelneHne THHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb W3 uncia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeTHIeCKuX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BAHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIYUCIICHUAM. [[efiCTBUTEIIBHBIC YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeneM U €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHblii  TpEXuneH, pas3loKEHWE KBAJAPATHOIO TpEXWIEHA HaA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3zoBaHUeE.

YpaBHEHUs 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpAaBHEHHM C JABYyMsS IIepeMEeHHbIMHU. lIpumepnl pemieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHI
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynaxkumn. YUrenne cpoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIMMA, OTPAKAIOIINUX PEATLHBIE TPOIECCHI.



@DyYHKIIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHH y = x2, y = x3, y = \x, y=|x|. I'padugeckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

PannonansHble yKMCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEMUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBHUTENIBHBIX YHCEN, apU(PMETUUYECKHE JEUCTBHS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K JTUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETheW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHHEHHOEe, a Jpyroe — BTOopoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanparHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, kKoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaA0OJIBI.

I'padukn pyaximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATENbHOCTH M
Mporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(pMeTHIeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4IEHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON NpodeccHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAaeKTOPUH 00pa30BaHUsI U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKuM Kak cdepbl UelIOBEYECKOM
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 310POBbS M
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedieKkcruu, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI [JIsi OKPYXKAIOWIEH Cpenbl, OCO3HAHHEM
IJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMbIe pEHIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBCHHBIE MPU3HAKA MATEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEICICHUs]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKay, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oO0IIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBIABICHHS  3aKOHOMEPHOCTEH M
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HaubOoONee MOAXOMANMA C yIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIONb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coO0iM;

CaMOCTOATENLHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECca, a TaKXKE BBIIBUTATH
IPENOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCJIOBHUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BbIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiICHUS HHPOPMAUU € WLTIOCTPUPOBATH
peliaemMple 3aJladyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTH, WHOOPMAIMU TIO0 KPUTEPHUSIM, MPEITI0KECHHBIM
YUUTEJIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaEMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMATh W HWCIOJb30BaTh  IPEUMyIleCTBA  KOMAHJIHOM M
UHAMBUIYAJIbHON paboThl MpU PEIICHUU YYEOHBIX MAaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTbh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyHmnoBbIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPU PEIICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUUYUHBI JOCTIKCHUS WM HEIOCTHKCHUS 11EJIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PallMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTh pa3HOOOpa3HbIE
CHOoCcOObI U MPUEMBI BBIUMCIECHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpKAILUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBAThH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHM
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE ACUCTBUSA CO CTENEHSAMHM C HATypaJbHBIMHU
IIOKAa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETHPOBATH
pe3ynbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonp30BaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMKHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CJaraéMsiXx,
npUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHKsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3a]a
U3 MAaTEeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10KA3aTEIsAMHU LIS
npeoOpa3oBaHUs BRIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoAa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI TP PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLIMXCS PEIICHHEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JHWHEWHOIO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI € IBYMs IEPEMEHHBIMU, B TOM
quciie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YPaBHEHUE WIH CHUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJbl, 3AlMCHIBATh YACIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduky TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (QYHKIMH W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHS W aHalW3a WHOOpMAaIH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB PEaIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh NEeUCTBUTEIIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[TpumensTh mOHATHE apU(PMETHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbBIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPEOoOpa30BaHMs PANMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUM U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHHEM TpadUuecKuX MpecTaBlIeHn (YCTaHaBINBAaTh, UMEET
JU ypaBHEHUE WM CHCTEMa YpaBHEHUHW pEIICHUS, €CIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBIICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHHUIA,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPALUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYEHMsI), OMPEACNATh 3HauYeHHE (YHKIUU TIO0 3HAYCHUIO
aprymMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNU 10 €€ rpaduky.

Crpoutsb rpaduku 31eMEeHTapHBIX (YHKIMA BUAA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmucHIBaTh CBOICTBA UHCIOBOIA
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TIOIYyYUT CIICAYIOIIHE
MPEIMETHBIC PE3YyJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIILHBIC M HPPAITMOHAIBHBIC YHCIIA.

BBITTONTHATE  apupMETHISCKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppAMOHATBHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pPE3yjbTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YpPAaBHEHUW C ABYMS NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpAaTHbIC HEPABEHCTBA, H300pakaTh
pPEIICHUE HEPABECHCTB HA YHUCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aUCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUN KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKH TpapUKUA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacno3naBaTh KBaJpaTHuHyl0 QYHKIUIO 110 (GopMyIie, MPUBOJIUTE MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HBIX CIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpPMYyNI N-ro 4jieHa
apu(PpMETUYECKON U TreOMETPUUECKONU MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4Yj€Hbl MOCJEI0BATEIbHOCTH TOYKAMU HA KOOPJIWHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCJIOBBIMH TIOCIICIOBATEIIBHOCTSIMHU, B TOM
YHUCJIe 33141 U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KaNIBKYJIATOPa, MU(PPOBHIX
TEXHOJIOTHUH).



1

2
3
4
5

TEMATUYECKOE IINTAHUPOBAHUE
7 KIIACC
HanMeHOBaHMe Pa3IesioB H TeM

Ne i/
NporpamMMbl

Ywucna u BeuKcieHus. PalnonanbHelie
qucja

Anrebpanyeckue BbIpaXKEHUS
VYpaBHEHUS U HEPAaBEHCTBA
Koopaunats! u rpaduku. OyHKumun
[ToBTOpEeHME M 000OIIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

25

27
20
24

102

KonTposabHubie
padoThI

— e

IIpakTn4yeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/3T9611 VNP

https://m.eds00.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY 10F
https://m.edsoo.ru/HIOISN9VV
https://m.edsoo.ru/XBWB68AXB




8 KUIACC

Ne i/

10

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

Uucna u Beruucienus. KBaaparusie
KOpPHHU

Uucna u Berurcnenus. CTeneHs ¢
EJIBIM TTOKa3aTesIeM
AnreGpanyeckue BhIpaxeHHsI.
KBanparsslii TpéXuieH
AnreGpanyeckue BbIpaxKeHHsI.
Anrebpanueckas 1poOb

YpaBHEHHNs 1 HEPABEHCTBA.
KBanparusie ypaBHeHUs

YPaBHeHI/IH 1 HECpABCHCTBA. Cucremsl

yYpaBHEHUU

YpaBHEHUS U HEPABEHCTBA.
Hepasencra

®yHK1r. OCHOBHBIE TOHATHS
Oynkuuu. Yncnosle GyHKIUN

[ToBTOpenue u 0600IIeHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

15

15

15

13

12

102

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

https://m.edsoo.ru/ORMAGNHCK

https://m.edsoo.ru/Q7A3CXOIL

https://m.edso0.ru/GB7K30KCG

https://m.edsoo.ru/Y683RP1V9

https://m.edsoo.ru/UDKT3SXO0OP

https://m.edsoo.ru/1COHSLYTW

https://m.edso00.ru/SDGS 10004

https://m.edso00.ru/30QTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT




9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

Uucna u Berunciienus. JlelicTBUTENbHEBIC
qucia

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHU I

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
DyHKIUMU
YucnoBble IOCIEA0BATEIILHOCTH

[ToBTOpenue, o6odIIEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoauuecTBO 4acoB

Bcero

14

14

16
16
15

18

102

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JuiekTpoHHbIE (HU(POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/E9QJ7QNTB

https://m.edsoo.ru/LLGLQKIU2

https://m.edsoo.ru/UTNAJAKLP

https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120]

https://m.edsoo.ru/YMZ3IOUNQ







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne
o/ Tema ypoka
1 [TonsiTHe panoOHATBHOTO YHCIIA
) Apudmernueckue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU
3 Apudmerrdeckue I1UCTBUS C
palMOHAIbHBIMU YU CIIAMU
4 Apudmerndeckue I1eHCTBUS C
palMoOHAIbHBIMU YU CIaAMHU
5 Apudmernueckue IeHCTBUS C
palMOHAIBHBIMU YHCIIAMU
6 Apudmerndeckue 1eHCTBUS €
palMOHAIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsaouuBaHue
palMOHAIBHBIX YHCEI
g CpaBHeHue, ynops/1041MBaHue
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynops0unBaHue
palMOHAIBHBIX YUCEI
10 CreneHsb ¢ HaTypaJIbHBIM
MIOKa3aTeseM
1 CreneHb ¢ HATypaTbHBIM

moxKasarcJjicM

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/JJISPOLJ5SP

https://m.edsoo.ru/5YQ5110PH

https://m.edsoo.ru/VBKUYA1I3

https://m.edsoo0.ru/RKKGCDWDX

https://m.edsoo.ru/6J97WH7B0

https://m.edsoo0.ru/XOBICPKYU

https://m.edsoo.ru/QSHC4XNN1

https://m.edsoo.ru/ZXX160XM6

https://m.edsoo.ru/68SKNGFY 1

https://m.edsoo.ru/INAP6MXKP

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




12

13

14

15

16

17

18

19

20

21

22

CrerneHb ¢ HaTypaJIbHBIM
[I0Ka3aTeieM

Crernenb ¢ HaTypaJIbHBIM
MoKasaresiem

CrerneHsb ¢ HaTypaJIbHBIM
HOKa3aTeeM

PernieHne 0OCHOBHBIX 33724 Ha
IpoOu, IPOLIEHTHI U3 peabHON
NPaKTHKH

PernieHne 0OCHOBHBIX 33724 Ha
JpOoOH, MTPOLICHTHI U3 PEATbHOM
HPaKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 peaIbHOMN
MPaKTUKU

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

IIpr3Haku AEnMMOCTH,
Pa3JIOKEHUST HA MHOKHUTEIIH
HaTypaJbHBIX YHCEI
[Ipu3Haku nenuMocTu,
Pa3JIO)KEHUS HA MHOKHUTEIIN
HaTypaJbHBIX YHCET

PeanbHbIC 3aBUCUMOCTH.
[Ipsimas u oOpaTHas
MPONOPLIMOHATBHOCTH

PeannpHbIE 3aBUCUMOCTH.

https://m.edsoo.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3ES

https://m.edsoo.ru/XRAUSPIXC

https://m.edsoo.ru/88A9SXJOC

https://m.edsoo.ru/ZK6CAOTTS

https://m.eds00.ru/XJOO68PRV

https://m.edsoo.ru/ZRZR56B42

https://m.edsoo.ru/M9B2YO6EH

https://m.edsoo.ru/QMEKSFB3K

https://m.edsoo.ru/ZGBIDNS4T

https://m.edsoo.ru/7P7GGF7FW




23

24

25

26
27
28

29

30

31

32

33

[Tpsimast u oOpaTHas
MPOMOPIMOHAIBHOCTH

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPOMOPLUOHATIBHOCTH

PeannHabIe 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATBHOCTH

KonTtponpsHast pabora o Teme
"PanmonanpHble yucna'

bykBeHHbIE BbIpaXeHUs
Dopmysl

Dopmyiibl

ITepemennsie. Jlonyctumele
3HAYEHUS IEPEMEHHBIX

[IpeobpazoBanmne OyKBEHHBIX
BBIPAXEHUH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MOT00HBIX
cllaraeMbIxX

[IpeobpazoBanne OyKBEHHBIX
BBIPAXEHUH, pacKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX
ClTaraeMbIX

[IpeobpazoBanue OyKBEHHBIX
BBIpa)KEHUH, PACKPBITHE CKOOOK
U TIpUBEJIEHUE MOA00HBIX
claraeMbIX

[IpeoOpazoBanne OYKBEHHBIX

https://m.edsoo.ru/SDPNI9TZ6X

https://m.edsoo.ru/TQHPVAWHS

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo.ru/6UVOUYGHZ
https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37

https://m.edsoo.ru/U1S48TT7P

https://m.edsoo.ru/SAWKACS5UI

https://m.edsoo.ru/NMFL9ZXGT

https://m.edsoo.ru/MT7LIHJTI

https://m.edsoo.ru/2PS60L.2MX




34

35

36

37
38

39

40

41

42

43

44

45

46

47

BBIPAXECHHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MTOA00HBIX
craraeMbIX

CBoiicTBa CTENEHH C
HaTypaJbHBIM TIOKa3aTeeM

CBoiicTBa CTENEHH C
HaTypaJIbHEIM I10Ka3aTelIeM

CBoiicTBa CTEIEHH C
HATypaJIbHEIM [10Ka3aTelIeM

MHuorouseHsl
MHuorouseHsl

Cl10)KeHHe, BEIYMTaHUE,
YMHOXEHHE MHOTOYJICHOB

CnosxeHue, BEIYUTAHUE,
YMHOXXEHHE MHOTOYJIEHOB

CnosxeHue, BEIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB

CrnoxeHne, BEIYUTAHUE,
YMHO>KEHHE MHOTOUJIEHOB

DopMynbl COKpAIEHHOTO
YMHOXCHHA

DopMynbl COKpAIEHHOTO
YMHOXCHHA

DopMyIbl COKpALIEHHOTO
YMHOKEHHUS

DopMmyJibl COKPAILIEHHOTO
YMHOXEHHUS

DopMyIIbl COKpALIEHHOTO

https://m.edsoo.ru/NWOPGZD5X

https://m.edsoo.ru/FHTO0O6IK9

https://m.edsoo.ru/B6428 B6HE

https://m.edsoo.ru/SBYRPH63Q
https://m.edsoo0.ru/TX5A1BYOP

https://m.edso00.ru/SQUZRWDNE

https://m.edsoo.ru/V1EABSLKS

https://m.edsoo.ru/9SIVSVCCR

https://m.eds00.ru/SMVOVWOOX

https://m.edsoo.ru/NO4UJ 1909

https://m.edsoo.ru/HO43N45XG

https://m.edsoo.ru/M65HAZI9K

https://m.edsoo.ru/GKZX20Z60

https://m.edso00.ru/I0VSJ490G




48

49

50

51

52

53

54

55

56

57

58

59

YMHOXCHHA

PasnoxxeHne MHOTO4WIEHOB Ha
MHOKATEIIN

PasnoxxeHne MHOTOYWIEHOB Ha
MHOXHUTCIIN

PaznoxxeHrne MHOTOYJIEHOB Ha
MHOXUTCIN

PasnoxxeHne MHOrO4IEHOB Ha
MHOUATEIIN

KonTtponpsHast pabora o Teme
"AnreOpanyeckue BoIpaxeHus"

YpaBHeHue, mpaBuiia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN

JIuneliHOEe ypaBHEHHE C OAHOU
[IEPEMEHHOM, pelIeHue
JIMHEUHBIX YPaBHEHUN
JIuHeitHoe ypaBHEHUE C OJHOMU
IIEPEMEHHOM, pelIeHne
JIMHEUHBIX YPAaBHEHUN
JIuHeitHoe ypaBHEHUE C OJTHOM
IIEPEMEHHOM, pelIeHNe
JIMHENHBIX YPAaBHEHUN
Pewrenue 3ana4d ¢ noMOLIBIO
yYpaBHEHUN

Pemenue 3aga4 ¢ moMOIIBIO

YpaBHEHUN

Penrenue 3amad ¢ mOMOIIBIO

https://m.edsoo.ru/SNDJBUQPC

https://m.edsoo.ru/IFZ9ZMWBF

https://m.edsoo.ru/VHOYO83S6

https://m.edsoo.ru/OW7BZH4R7

https://m.edsoo.ru/BDDEVS4EK

https://m.edsoo.ru/GRH9GP2KI

https://m.edsoo.ru/J9IAC3MES

https://m.edsoo.ru/0QRSEM6NP

https://m.edsoo0.ru/D6O9WXRO9D

https://m.edso0o.ru/PQ795X9GS

https://m.edsoo.ru/NAYY0Z53U

https://m.edsoo.ru/A2Y4UUQVN




60

61

62

63

64

65

66

67
68
69
70
71

72

73

ypaBHEHUH

Pemrenue 3aga4d ¢ moMoIIbIO
ypaBHEHU M

JInHeitHOEe ypaBHEHUE C IBYMS
NEPEMEHHBIMH U €T0 Ipaduk

JIuHeitHoe ypaBHEHUE C IBYMsI
MEPEMEHHBIMH U €ro rpaduk

Cucrema ByX JIMHEHHBIX
YpaBHEHUI ¢ IByMs
nepeMEHHBIMH

Cucrema ByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI
NIepEMEHHBIMA

Cucrema IByX JIMHEHMHBIX
YpaBHEHUU C JIBYMSI
MIEPEMEHHBIMU

Cucrema AByX JTMHEHHBIX
YpaBHEHUH C IByMs
NIEPEMEHHBIMU

Pemenue cucrem ypaBHEHUI
Pemenne cucrem ypaBHEHUN
Pemenue cucrem ypaBHEHUI
Pemenne cucrem ypaBHEHHN
Pemenue cucrem ypaBHEHUI

KonTponbhas pabota no teme
"JIuHeitHble ypaBHEHUS"

Koopaunara Touku Ha mpsiMoi

N T = S S

https://m.edsoo.ru/N9YLIHCLZ

https://m.edsoo.ru/W14LGR2MY

https://m.edsoo.ru/L8TETI2C6

https://m.edsoo.ru/QTD7JFP1J

https://m.edsoo.ru/OAGIEXGNA

https://m.edsoo.ru/HPXUV46S1

https://m.edsoo.ru/OUPINYNVT

https://m.edsoo.ru/3ATIIIWTX
https://m.edsoo.ru/4RXQ705DK
https://m.edsoo.ru/K46JM2756
https://m.edsoo.ru/B9E2ZSFE2
https://m.edsoo.ru/SJOXABKOI

https://m.edsoo.ru/SUUBMW2MW

https://m.edsoo.ru/J66IRK3NT




74
75

76

77

78

79

80

81

82

83

84

85
86
87
88
89
90
91

YucnoBble NPOMEKYTKH
Hucnossle IPOMEKYTKU

Paccrosnue Mexny nByms
TOYKaMU KOOPJAMHATHOU IIPSAMOM

Paccrosnue mexnay n1BymMs
TOYKAMU KOOPJAMHATHOU MPSAMOi

[IpssmoyronbHas cucrema
KOOPJMHAT Ha IJIOCKOCTH

[IpsiMmoyronbHas cucteMa
KOOPJIMHAT Ha MJIOCKOCTH
[Tpumeps! rpadukoB, 3a1laHHBIX
dbopmynamu

[Tpumeps! rpadukoB, 3a7aHHBIX
bopmynamu

[Tpumeps! rpadukoB, 3a1TaHHBIX
bopmynamu

Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN

Utenue rpadukoB peaibHBIX
3aBUCHUMOCTEN

[onsarue pyHkuun
I'paduk pyHkunu
CgoiicTBa (pyHKIMH
CaoiicTBa QyHKIMI
Jluneitnast pyHkuus
Jlunetinas GyHKIUSA

[TocTpoenue rpaduka TuHEHHON

S G G W G O G Sy

https://m.edsoo.ru/SSFASVYRF
https://m.edsoo.ru/MAHAVI11]J

https://m.edso0o0.ru/9QZUGCUFD

https://m.edsoo.ru/PV132Y944

https://m.edsoo.ru/CO30ERB50

https://m.eds00.ru/NCF8JGC5X

https://m.edso0.ru/OPJQUG389

https://m.edsoo.ru/LOC2FIZXO

https://m.edsoo.ru/QBNSNXORE

https://m.edsoo.ru/DXYUCRJOB

https://m.edsoo.ru/6K9KNZOTV

https://m.edsoo.ru/07DAT7MB42
https://m.edsoo.ru/TZMJKTS3T
https://m.edsoo.ru/5JISWIIWRK
https://m.edsoo.ru/XZFOX71IC
https://m.edsoo.ru/C3FTZAUXY
https://m.eds0o.ru/CSINSCITT
https://m.edsoo.ru/ALDEVUW7L




92

93
94

95

96

97

98

99

100

101

102

byHKIUHA

[Moctpoenne rpaduka TuHEHHON
byHKIUA

I'padux pynkuum y =[x|

I'padux bynkmmm y =[x|
KontponbHast pabora o Teme
"KoopauHatsl u rpaduKu.
Oynkuun" / Beepoccuiickas
npoBepoyHas paboTta

Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas npoBepoyHas
pabora

[ToBTOpEHHE OCHOBHBIX IMOHATHI
¥ METOJIOB Kypca 7 Kiacca,
00001IeHnEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHITHI
¥ METOJIOB Kypca 7 Kiacca,
00001IeHNe 3HAHUI
IToBTOpEHNE OCHOBHBIX OHATHI
¥ METOJIOB Kypca 7 Kiacca,
000011IeHe 3HAHU I
IToBTOpEHNME OCHOBHBIX MOHSATUIA
Y METOJIOB Kypca 7 Kiiacca,
000011IeHNEe 3HAHWI

[ToBTOpEHNE OCHOBHBIX MOHSATHI
Y METOJIOB Kypca 7 Kiiacca,
000011IeH1Ee 3HAHWI

IToBTOpEHNE OCHOBHBIX OHATHI

https://m.edsoo.ru/AG8V2CCL2

https://m.edsoo.ru/U2B6L.BB43
https://m.edsoo.ru/L17LHIBMI]

https://m.edso00.ru/057QIJMNO5

https://m.edsoo.ru/UJPPNSA43

https://m.edsoo.ru/69MBVGGTM

https://m.edsoo.ru/VM6BWRAO1

https://m.edso00.ru/05O01XLYKM

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCLI18ED

https://m.edsoo.ru/VFV8G92XL




U METOJIOB Kypca 7 Kjacca,
000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



8 KUIACC

Ne
n/n

10

11

12

Tema ypoka

KBagpaTHbiii KOpeHb U3 UKciia

[TonsiTHE 00 HPpANMOHATEHOM
qrcie

I[eCHTI/I‘lHBIe HpI/I6JII/I)KeHI/I$I
HppalMOHAJIBHBIX YK CCII

JecsiTuunble MpUOIMKEHNS
UPPALMOHAIBHBIX YUCEI

JlericTBUTENBHBIC YHCTIA

CpaBHeHuE 1EHCTBUTENBHBIX
qrcen

CpaBHEHHE TEUCTBUTEIBHBIX
qucen

Apudmerndeckuil KBaapaTHbIHI
KOPEHb

VYpaBHeHue Bua X* = a
CaolicTBa apupMeTUIECKUX
KBaJPaTHBIX KOpPHEN
CgoiicTBa apudMeTHUeCKuX
KBaJIpaTHBIX KOpHEN
[IpeoOpazoBaHme YNCTOBBIX
BBIPAXKEHHUI, COJIEPHKALIUX
KBaJlpaTHbIE KOPHU

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe Hu(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/3PYSJ3U86

https://m.edsoo0.ru/TO1FCTPEP

https://m.edso0.ru/PSDUTXXKO

https://m.edsoo.ru/U7480B1Y5

https://m.edsoo.ru/79TXEY8FV

https://m.edsoo.ru/JSVGSLR7S

https://m.edsoo.ru/01 XPS5E2H

https://m.edsoo.ru/VAEN1S6V1

https://m.edsoo.ru/3JYROJY XS

https://m.edsoo.ru/6PF3GHKFE

https://m.edsoo.ru/ZWRT952Y4

https://m.edsoo.ru/6301JGP3Z




13

14

15

16

17

18

19

20

21

22

23

[IpeoOpaszoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALTUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU

CTeneHb ¢ IEIbIM IT0Ka3aTelIieM

CranpapTHas 3anKCh YHUCIIA.
Pa3zmepsl 00beKTOB
OKpYXaromero Mupa (ot
AJIEMEHTApHBIX YaCTHIL JI0
KOCMHUYECKHX 00BEKTOB),
JUINTEJIBHOCTD IPOLIECCOB B
OKpY’KarolleM MUpe

CBolicTBa CTENEHH C LETIBIM
IoKa3aTejieM

CBoliCTBa CTEIICHU C OCIIbIM
IIoKa3aTcjieM

CBOMNCTBA CTEIEHH C IIEIBIM
MOKa3aTejieM

CBoOICTBa CTEIICHU C O CJIBIM
IIoKa3aTcjiemM

CBoOICTBa CTEIICHU C O CJIBIM
IIOKa3aTcjieM

KBagpaTHbiii TpEXUieH

https://m.edsoo.ru/SVPTOXEBR

https://m.edsoo.ru/151VDLKUY

https://m.edsoo.ru/JT3RAMNER

https://m.edsoo.ru/SEJEHTO11

https://m.edsoo.ru/SLR8SF4V6

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

https://m.eds00.ru/2950Y2QME

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MJMHAI34E

https://m.edsoo.ru/ WIOBFQW90
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30

31

32
33
34

35

36

37

KBagpaTHbiii TpExwieH

Paznoxenue kBapaTHOro
TpEéXuiieHa HA MHOXKHUTEIN
Paznoxenune kBagpaTHOro

TpEXUJIEHA HA MHOKUTEIIN

KonTponbhas pabota no remam
"KBagparubie kopHu. CTeneHu.
KBanpaThsiii Tpexusnen"

Anrebpanueckas 1poOb

JonycTuMble 3HaUEHUS
NIEPEMEHHBIX, BXOISIINX B
anreOpanyecKre BEIPaKECHUS

JlonycTumble 3HAYCHUS
NEPEMEHHBIX, BXOJSIINX B
anredpanvyeckue BhIpaKeHUs
OcCHOBHOE CBOMCTBO
anreOpanyeckoi 1podu
Cokpaiienue apooei
Coxpaiienue apooeit
Cokparenue apooei
CrnoxeHue, BBIYUTaHHE,
YMHOXXEHUE U JCTICHHE
anredpandeckux apooeit
CrnoxeHue, BBIYUTaHHE,
YMHOXXEHUE U JeJICHUE
anreOpanyeckux Apooeit
CrnoxeHune, BRIYUTAHHUE,
YMHOXXEHUE U JeTICHUE

https://m.edsoo.ru/PM9Q3ZUAL

https://m.edsoo.ru/OR3MUMSW 1

https://m.edsoo.ru/SOBG3CP5E

https://m.edso00.ru/O36XRGIQS5

https://m.edsoo.ru/0BCM3MZ4J

https://m.edsoo.ru/A2ALJCKNS5

https://m.edsoo.ru/YMIS4PJ3A

https://m.edsoo.ru/XNOZ18EQC

https://m.edsoo.ru/JSL20LYZ8
https://m.edsoo.ru/P5SCIFH6V?2
https://m.edsoo.ru/3RF22K1BA

https://m.edsoo.ru/T2YC5BOUR

https://m.edsoo.ru/Y4RT87TS5

https://m.edsoo.ru/NQK42IH3C
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48

49
50

anreOpanvecKux apooei

CnoxeHue, BEIYUTAHUE,
YMHOXXEHUE U JCTICHHUE
anreOpanvecKux apooei

[IpeobpazoBanue BeIpaXeHUH,
coJepKaliX aredOpandecKue
npodu

[Ipeobpa3zoBanue BhIpaXeHUH,
coJieprKalIuX ainredpanyeckue
npobu

[TpeoOpa3oBaHue BbIpAXKEHUH,
coJiepKalux anredpandyeckue
npobu

KonrponbHas pabora no reme
"AnreOpanyeckas JpoOp"
KBagparnoe ypaBHeHue
Henonnoe kBagpaTHOE
ypaBHEHHE

Henonnoe kBanpatHoe
ypaBHEHUE

dopmyna KOpHEW KBapaTHOTO
ypaBHEHUS

®dopMyna KOpHEH KBapaTHOTO
YpaBHEHHUS

dopmyna KOpHEW KBaIpaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

https://m.edso0o.ru/QI91ZWRGI1

https://m.edsoo.ru/YVNZKPK65

https://m.edsoo.ru/LPFWMK7TJ

https://m.edsoo.ru/VE1H89120

https://m.edsoo.ru/4B6QF1CK3

https://m.eds00.ru/W3XOESWYD

https://m.edsoo.ru/A1N38VEFM

https://m.edso0.ru/GBI9Y63AN

https://m.edsoo.ru/P20QUYN33

https://m.edsoo.ru/9M2AEEGA7

https://m.edsoo.ru/EAQWY8GAS

https://m.edsoo.ru/7ISRUOFTGX
https://m.edsoo.ru/J266VKENC




51

52

53

54

55

56
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59

60

Peuienue ypaBHeHuHi,
CBOJSIINXCS K KBaIPATHBIM

Peuienue ypaBHeHuMi,
CBOJSIIUXCS K KBaJPaTHBIM

[Ipocreiimmue apoOHO-
palMOHAIIBHBIE YPaBHEHUS

[Tpocreiimue apodHO-
paluoOHaIbHbIE YPAaBHEHUS

Penienne TekcToBBIX 3a/1a4 C
HOMOIIBIO KBaJJPAaTHBIX
YpaBHEHUN

Pemrenue TeKCTOBBIX 3a7a4 ¢
MTOMOIIBIO KBaJPaTHBIX
yYpaBHEHUU

KonTponbHas pabora no teme
"KBanpatHbsle ypaBHeHuUs"

JIuneliHOe ypaBHEHHE C IBYMS
HepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCIIAX

JIuneliHOe ypaBHEHME C 1BYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUU
B LIEJIBIX YUCIIAX

JIuneliHOe ypaBHEHME C 1BYMs
NepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPaBHEHUM
B LIEJIBIX YUCJIAX

https://m.eds00.ru/Z52VU6686

https://m.edsoo.ru/R1GOOVKTG

https://m.edsoo.ru/UI1FNJAZF8

https://m.edsoo.ru/DOANX92R9

https://m.edsoo.ru/N1TRKZ377

https://m.edsoo.ru/GPSZ60P01

https://m.edsoo.ru/YCK7879MO

https://m.edsoo.ru/1D6P24TGY

https://m.edsoo.ru/G8VSI61KI

https://m.edsoo0.ru/JJGVSLWVD
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67

68

69

Pemenne cucrem nByx
JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

Pemenue cuctem nByx
JIMHEWHBIX YPaBHEHUH C JBYMS
MepPEeMEHHBIMU

Pewenne cucreM nByx
JMHENHBIX YPABHEHUH C ABYMsI
HepEeMEHHBIMU

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU

['paduueckas MHTEpIIpeTALUSI
YpaBHEHUS C AByMs
IIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

I'padmueckas uHTEpHIpETALIUSL
YpaBHEHUS C JByMs
MIEPEMEHHBIMHU U CUCTEM
JIMHENHBIX YPABHEHUH C IBYMsI
IEpEMEHHBIMU

Peuienne TeKCTOBBIX 3a11a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI

Penrenye TeKCTOBBIX 3a7a4 C

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

https://m.edsoo.ru/EGINO9VKR

https://m.edsoo.ru/XSG1574KE

https://m.edsoo.ru/HA 1C66PPE

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RT59

https://m.edsoo.ru/FB2QES3KH

https://m.edsoo.ru/VPI4HATGO

https://m.edsoo.ru/1TXPT3M9G
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IIOMOIIBIO CUCTEM ypaBHCHPIP'I

Pemrenne TEKCTOBBIX 3a/1a4 C
MIOMOUIBIO CUCTEM YPaBHEHUM

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

YuciioBbie HEPABEHCTBA U UX
CBOMCTBA

HepasenctBo ¢ onHOM
MepEeMEHHOMN

JInneliHbIe HEPABEHCTBA C
OJHOM MEPEMEHHON U HX
pemenue

JluHeiiHbIe HEpAaBEHCTBA C
OJHOM MIEPEMEHHOU U UX
pelieHue

JInHeHbIE HEPaBEHCTBA C
OJHOM MEPEMEHHOU U UX
pelenue

CHcTeMBbl JTUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIIEHUE
CucteMsl THHEHHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOM U MX PEIICHHE

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOMN
MEPEMEHHOM U UX PEIICHUE

N3obpakenue pereHus

https://m.edsoo.ru/ABQITT507

https://m.edsoo.ru/CB9YSBJILS

https://m.edsoo.ru/MBZB&81JYX

https://m.edsoo.ru/WOWYFQHGH

https://m.edsoo.ru/PHEWS5XUM9

https://m.edsoo.ru/IKM353RIF

https://m.edsoo.ru/2VKLV2LYT

https://m.edsoo.ru/GUYIZ69NL

https://m.edsoo0.ru/RYNKI1DQG]

https://m.edsoo.ru/JVXV93HQ7

https://m.edsoo.ru/78XFCWWQO0
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86
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88
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91
92
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94

JIMHEMHOIO0 HEPABEHCTBA U UX
CHUCTEM Ha YMCIIOBOM IIPAMOMN

N3o0pakeHue pereHus
JUHEHHOTO HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM MPSAMOU

KonTtponbHas pabora o Temam
"HepasenctBa. CucteMbl
ypaBHeHUH"

[NonsTne pyHKunM

O0nacth onpeaeneHus u

MHOKECTBO 3HAUYCHHI Cl)YHKI_[I/II/I

Crioco0b1 3a1aHust PyHKIUI

['paduk pynkunu

CaotlicTBa QyHKINH, UX
oTtoOpakeHue Ha rpaduke
YreHne u NOCTPOCHUE
rpadukoB QpyHKUINN

[Tpumeps! rpadukoB GyHKIUH,
OTpaKaIOIINX peasibHbIe
IPOLIECCHI

DyYHKIMU, ONMCHIBAIOIINE
OpsSAMYI0 U 00paTHYIO
IPONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX IrpaduKu
['unepbomna

l'unepbona

I'padux byakmmm y = x>
OyHkmn y =x2, y = X3, y = VX,

S W G Y

https://m.edsoo.ru/M40O8RIB6H

https://m.edsoo.ru/AFAASWUYI

https://m.edsoo.ru/M7USFIZBE

https://m.edsoo.ru/NY794719T

https://m.edsoo.ru/7C3YSFGCJ
https://m.edsoo.ru/6KS990P8E

https://m.edsoo.ru/LO1DK1GZH

https://m.edsoo.ru/6NW13Y2J0

https://m.edsoo.ru/H721 A60PX

https://m.edsoo.ru/M2ZYHHYMI1

https://m.edsoo.ru/AODPRUL72
https://m.edsoo.ru/T13T3AC5W
https://m.edsoo.ru/K9Z1L.Q2X7Z8
https://m.edsoo.ru/ZTL9L5SEU7
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102

y = [x|; rpaduueckoe penieHue
YpPaBHEHUU U CUCTEM
yYpaBHEHUI

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B KYpCOB 7 U
8 KjaccoB, 0000IIeHNE 3HAHMI /
Bcepoccuiickas npoBepoyHas
pabora

HToroBast KOHTpOJIbHAS paboTa
/ Beepoccuiickas mpoBepoOYHast
pabora

IToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 K1accoB, 0000IIEHNE 3HAHUMI

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJOB KYpPCOB 7 1
8 Ki1accoB, 00001IeHNE 3HAHUI

[ToBTOpEHME OCHOBHBIX
MIOHATHI U METOJOB KYpCOB 7 1
8 kiaccos, 00001IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpCOB 7 H
8 KJ1accoB, 0000IICHIE 3HAHMMI

[ToBTOpEHUE OCHOBHBIX
MOHSATUI U METOJIOB KypCOB 7 U
8 KaccoB, 0000IIIEHNE 3HAHUMI

[ToBTOpEHKHE OCHOBHBIX
MOHATHI U METOJ0B KYpPCOB 7 1

https://m.edsoo.ru/FECQ5PBHS5

https://m.edso00.ru/GQY736KN4

https://m.edsoo.ru/MN4HSJHJF

https://m.eds0o0.ru/9GEQ8DER9

https://m.edsoo.ru/ W38DAPFWK

https://m.edsoo.ru/PMPINWV 1R

https://m.edsoo.ru/NKYBOQIPEQ

https://m.edsoo.ru/EV544RI5Q




8 Ki1accoB, 000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

Ne
n/n

Tema ypoka

PanmonananHbIE YKCIIa,
HMppaIMOHAJILHBIE YHCIA,
KOHEYHBIE U OECKOHEYHBIE
NECATUYHBIC TPOOH

MHO0XeCTBO NEHCTBUTEILHBIX
Yyycel; 1eHCTBUTEIbHBIE YHCIIa
Kak 0ECKOHEYHBIE JIECITUYHBIE
npodu

B3anMHO o1HO3Ha4HOE
COOTBETCTBUE MEXKIY
MHOXECTBOM JIEUCTBUTEIBHBIX
YHUCeJl U MHOXKECTBOM TOYEK
KOOPAMHATHOU IIPSAMOM

CpaBHeHHE IEUCTBUTEIBHBIX
qrcen, apupMeTHIECKIe
JIEUCTBUSA C IEUCTBUTEIbHBIMU
YUCIaMu

[TpubmmkénHOe 3HaUEHNE
BEJIMYUHBI, TOYHOCTH
NpUOIMKEHUS

Okpyrienue yucen
OxpyrieHue uncen

[Ipukunka u orieHka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
U3yYEeHUS

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ XMSH0621G

https://m.edsoo.ru/BQOLSTKWEF

https://m.edsoo.ru/POMI6 YFSQ

https://m.edsoo.ru/6SP37YSD2

https://m.edsoo.ru/WKUW3QKEX

https://m.edsoo.ru/ET3D57CST
https://m.edsoo.ru/BWZVTB5DJ
https://m.edsoo.ru/WVOO01A6KD




10

11

12
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14
15

16

17

18

19

20

PE3YIBTATOB BBIYMCIICHHI

IIpukunka u oueHka
PE3yJIbTaTOB BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemienne
YPaBHEHUU, CBOJSIIMXCS K
JINHENHBIM

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHUM, CBOJSIIMXCS K
JINHEHBIM

KBanpaTtHoe ypaBHeHue.
Pemenue ypaBHeHui,
CBOJAIIUXCS K KBaJPAaTHBIM
KBanpatHoe ypaBHeHuUeE.
Pewrenne ypaBHeHui,
CBOJAIIMXCS K KBaJPAaTHBIM
bukBanpaTHbie ypaBHEHUS
buxBanpaTHble ypaBHEHUS
[Ipumepsl penieHuss ypaBHEHUN
TpeThel U 4YETBEPTON CTEIEHEN
Pa3IOKEHUEM HA MHOKUTEIIN
[Ipumeps! penieHuss ypaBHEHUN
TpEThEN U YETBEPTON CTENEHEN
Pa3IoKEHUEM Ha MHOKHUTEIN
Pemenue 1po6HO-paiMoHaIBHBIX
ypaBHEHUH

Pemenne npoOGHO-paliiOHANIbHBIX
YpaBHEHUH

Penrenue TeKCTOBBIX 3a1a4

https://m.edsoo.ru/1IPAVMMRI1G

https://m.edsoo.ru/DK66HRF7A

https://m.edsoo.ru/OIMX0Q3X10

https://m.edsoo.ru/MPKRBOOMI

https://m.edsoo.ru/TO9FNICR99

https://m.edsoo.ru/QXCIFFE10
https://m.edsoo.ru/XF60OO7BCU

https://m.edsoo.ru/YHNY70IEX

https://m.edsoo.ru/8BGTEX748

https://m.edsoo.ru/GZ3EJ6MRZ

https://m.edsoo.ru/TH2TLTBFQ

https://m.edsoo.ru/HCIMPNWRI
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23

24

25

26

27

28

29

30

a.]'[l"e6paI/ILI€CKI/IM METOJA0M

Pemienue TeKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

Pemrenue TekCTOBBIX 3a7a4
anredpanvyeckuM MeTO10M

KontponbHas paboTa mo teme
"YpaBHeHUs C OJTHOU
nepeMeHHon"

YpaBHeHHE ¢ ABYyMSI
MEPEMEHHBIMH U €ro Tpaduk

YpaBHEHHE ¢ IByMS
MEPEMEHHBIMH U €T0 rpaduk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pellIeHUe

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pEILICeHUE
Cucrema IByX JIMHEHHBIX
ypaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ peLICHUE
CucremMa IByX JTMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pellIeHue
Pemenue cucrem aByx
YpaBHEHUH, OJHO U3 KOTOPBIX

JINHETHOE, a IPyroe — BTOPOU

CTCIICHU

https://m.edsoo.ru/Z47DS5UJB

https://m.edsoo.ru/3A6DPJJ38

https://m.edsoo.ru/ATISID5STM

https://m.edsoo.ru/JHZMQ4PTA

https://m.edsoo.ru/1GZTOLNSD

https://m.edsoo.rt/ XENMBOTFG

https://m.edso0o.ru/O4Z0ZGKLQ

https://m.edsoo.ru/63N1UYVBI

https://m.edsoo.ru/LRW651EWM

https://m.edsoo.ru/ZSSID5DZM
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38

39

40

41

Pemenue cucrem aByx
YPAaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

Pemenue cucrem aByx
YPaBHEHUM, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEeHU

Pewenne cucrem aByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEeHU

I'padmueckas uHTEpIIpeTaLIUs
CUCTEMBbI YpaBHEHUM C JBYMS
IIEPEMEHHBIMU

Pemrenuie TeKCTOBBIX 3a1a4
anredpanvyeckuM crnocooom
Pemnrenue TekCTOBBIX 3a7a4
anredpanvdeckuM crnocoOom
KonrtponbHas pabora no Teme
"CucreMbl ypaBHEHUI"
YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

UucnoBble HEPABEHCTBA U UX
CBOWCTBA

JInHeliHbIE HEPABEHCTBA C OTHOU

IIEPEMEHHOM U UX pELICHUE

JIuHeiiHbIe HEPABEHCTBA C OJHOM

https://m.edsoo.ru/P1SQ3EIMQ

https://m.edsoo.ru/LYSALKMN?2

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV

https://m.edsoo.ru/SJESFU1QU

https://m.edsoo.ru/TWWGN4KRZ

https://m.edsoo0.ru/K8§C2FKRRQ

https://m.edsoo.ru/POYOWW28A

https://m.edsoo.ru/R35XAWXDW

https://m.edsoo.ru/HUSOTS57HD

https://m.edsoo.ru/79GGPFENE
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46
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50
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MIEPEMEHHON U UX pelIeHHe

JInHeliHbIE HEPABEHCTBA C OJTHOU
[IEPEMEHHON U UX pelleHne

CucreMbl TMHENHBIX HEPABEHCTB
C OJTHOM IIEPEMEHHOM U UX
peleHue

CucTteMbl TMHEUHBIX HEPABCHCTB
C OJTHOM IIEPEMEHHOM U UX
perieHue

CucTteMbl TMHEUHBIX HEPABCHCTB
C OJIHOM IEPEMEHHOM U UX
peniecHue

KBaZ[paTHI:IC HCPABCHCTBA U UX
perieHue

KBaHpaTHI)IC HCPABCHCTBA U UX
pereHne

KBanparHbie HEpaBeHCTBA M UX
pereHue

KBaHpaTHI)IC HCPABCHCTBA U UX
perieHue

KBaHpaTHLIe HEPABCHCTBA U UX
perieHne

I'paduueckas MHTEpIIpEeTAIIS
HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs
MIepEeMEHHBIMU

I'paduueckas MHTEpIIpETAIUS
HEPaBEHCTB U CHCTEM

https://m.edsoo.ru/CP52RS87K

https://m.edsoo.ru/W8377RGLW

https://m.edsoo.ru/3IA8D2SP9

https://m.edsoo.ru/ROTSPDELY

https://m.edsoo.ru/4FGR6IKIR

https://m.edsoo.ru/INLE13GIW

https://m.edsoo.ru/RK25YELSG

https://m.edsoo.ru/PIF9OWEFM33

https://m.edsoo.ru/0S9TR40K3

https://m.edsoo.ru/WOYDI87ZW

https://m.edsoo.ru/GAC11NSNL
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59

60

61

62

HEPaBCHCTB C ABYMA
MEPCMCHHBIMU

KonTponbhas pabota no teme

"HepaBencrna"

KBagpatuunas GyHkius, eé

rpaduK U CBOIMCTBA

KBanpartuunas ¢pynkius, eé

rpaduk 1 cBOMCTBA

KBanpartuunas ¢pynkius, eé

rpaduk u cBOMCTBA

[Tapaboia, KOOpAMHATEI
BEPIINHBI TapaloIIbl, OCh
CUMMETPUU N1apaboJIb

[Tapabona, KOOpIMHATHI
BEPIIHHBI TapadoJIbl, OCh
CUMMETPUU NapaboJIbl

[Tapabona, KoOOpIMHATHI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPHUHU NapadoJibl

[Tapabona, KOOpIMHATHI
BEPLIMHBI TapaloIbl, OCh
CUMMETpPHUHU TapadoIbl

[TapaGomna, KoopIuHATHI
BEPIIHUHBI MapaboJIbl, OCh
CUMMETpPHUHU TapadoIbl
[TapaGomna, KoopIuHATHI

BEpIINHBI TapadoJIIbl, OCh
CUMMETPHUH T1apaboIIbl

https://m.edsoo.ru/OK35FY66P

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/P3BSGXZI14

https://m.edsoo.ru/YTHEWPX?28

https://m.edsoo.ru/DFOT899AF

https://m.edsoo.ru/OFISW5K Q3

https://m.edsoo.ru/L7TN6W 1704

https://m.edsoo.ru/KQINUK8O4

https://m.edsoo.ru/PMX9EGOI4
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75

I'paduku dynkomii: y = kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduku dynkomii: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x]
I'padpuku Gynkmuii: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x|
I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X]
I'paduku pynkuumit: y =kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[X|
I'paduku Gynkmuii: y = kx, y =
kx + b, y=k/x, y=x3, y=vx, y=[x|
KonrtponbHast pabota no Teme
"OyHKIMN"

[TonsATHEe yncnoBOU
10CJIe10BaTeIbHOCTH

3aaHue 1ocae10BaTeIbHOCTH
peKyppeHTHON HopMyIIOi U
dhopmymoit n-ro wieHa
Apudmernueckas u
reoMeTpuyecKkas mporpeccun
Apudmernueckas u
reOMEeTpHUUECKasi IPOrpeccuu
@opMyIbI N-Io 4jeHa
apudmeTnyeckoil u
F€OMETPUYECKON MTPOTrPECCUH,

CYMMBI IICPBBIX N1 YJICHOB

®opmyJIbl N-TO YWICHa

https://m.edsoo.ru/QOGB9DSBM

https://m.edsoo.ru/DCKOEAVOT

https://m.edsoo.ru/6 1HH6Y77L

https://m.edsoo.ru/FQHWP793N

https://m.edsoo.ru/3UFDYKQAR

https://m.edsoo.ru/OF8BHX6HC

https://m.edsoo.ru/SVEDGZ5XI1

https://m.edsoo.ru/GZQK36ZHN

https://m.edsoo.rt/ESWSZOMYQ

https://m.edsoo.ru/METF6IDAC

https://m.edsoo.ru/S1LIPB1LF

https://m.edsoo.ru/YQ4MB6EA9

https://m.edsoo.ru/1GIHMMCE8X
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78
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apupMETHIECKON U
Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJIEHOB

@®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUUYECKON POrPeCcCUid,
CYMMBI TIEPBBIX N YICHOB

®opMyJIbl N-To YieHa
apudmeTnyeckoit u
reOMETPUYECKON POrpeccuid,
CYMMBI TIEPBBIX N YJICHOB

@opMyIIbI N-IO 4jIeHa
apu(pMeTHUECKON 1
F€OMETPUYECKOU ITPOrPECCUN,
CYMMBI [IEPBBIX N YIECHOB

N3o0pakeHue 4ieHOB
apudmeTnyeckoil u
T€OMETPUYECKON ITPOrPECCUt
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

N3obpakeHune 4ieHOB
apupMeTHIeCKOn 1
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOpJAUHATHON
IIJIOCKOCTH

JIuHenHbIil 1
SKCMOHEHIMAJIbHBINA POCT

Cl1oHbI€ TPOLEHTHI

https://m.edsoo.ru/V6FB5SSHWJ

https://m.edsoo.ru/GOLOEOQVM

https://m.edsoo.ru/ST6SBEWFD

https://m.edsoo.ru/2Q28MKE1Y

https://m.edsoo.ru/K10ZY2J0A

https://m.edsoo.ru/ZTYQAOSMP

https://m.edsoo.ru/T1BTUUIN9
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90

CrnoxHEBIC IMPOLCHTLI

KonrponsHas pabora o teme
"UucnoBwle
OCJIEN0BATEILHOCTH"

[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
3anuck, CpaBHEHUE, ICUCTBUS C
JNEHCTBUTENBLHBIMU YUCIIAMH,
YHCIIOBas MpsMas

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUH.
[IpoueHTsl, OTHOLIEHNS,
MPONOPIUHU

[ToBTOpenue, o6o0IIEeHNE U
CHCTEMaTHU3allusl 3HAHUH.
Oxkpyrnenue, npuobImKeHue,
OIleHKa

[ToBTOpenue, 06o0IIEeHNE U
CHCTEeMaTH3allus 3HaHU.
Pemnrenuie TekCTOBBIX 3a7a4
apumeTryecKkuM crnocodom

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHWMH.
Pemnrenue TeKCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHue, 06001IeHNE 1
CHUCTEMAaTHU3alMs 3HAHUH.
Penrenue TeKCTOBBIX 3a1a4
aprupMETHYECKUM CTIOCOOOM

https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo.ru/B7XTGB8CZ

https://m.edsoo.ru/BN7HUCQKO

https://m.edsoo.ru/G5JZXNIT]J

https://m.edsoo.ru/QSHOIDECN

https://m.edsoo.ru/FPN5SH8882

https://m.edsoo.ru/SDKM9VKEU

https://m.edsoo.ru/NHA1GHDUA
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93

94
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96

97

[ToBTOpEeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHU.
[IpeoOpa3zoBanue
areOpanvyecKuX BhIPAXKEHU,
JOMYCTHMBIE 3HAYCHHUS

[ToBTOpeHuE, 0000IIEHNE U
CHCTEeMaTH3allus 3HAaHUH.
[IpeoOpaszoBanue
anredpanvecKuX BhIPAXKEHU,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3alus 3HaHUM.
[IpeoOpaszoBanue
anreOpanvecKnx BhIPAXKEHUH,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpEeHuEe, 06001IeHNE 1
cucTeMaTu3anus 3HaHH.
[TpeobpazoBanue
anredpanvyecKuX BhIpaKEHUH,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpeHUEe, 06001IEHNE 1
cHCTEMaTH3aInsI 3HAaHUH.
@yHKIUN: TOCTPOEHHUE,
CBOMCTBA N3YYEHHBIX (PYHKIIHUH
[ToBTOpeHUEe, 06001IEHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
@yHKIUN: TOCTPOEHHUE,
CBOMCTBA M3yYEHHBIX (PYHKITUN

[ToBTOpEeHUE, 0600IIEHNE 1

https://m.edsoo.ru/3VPFKI2QS

https://m.edsoo.ru/2M3XQKP2H

https://m.edsoo.ru/WWIRIP1 XL

https://m.edsoo.ru/IUXIIMO9C

https://m.edsoo.ru/ML2RTZA7H

https://m.edsoo.ru/32J8M2ZWR

https://m.edsoo.ru/735D8X6WY




cHUCTEMaTH3aIs 3HaHHM.
@yHKIUU: TIOCTPOCHHUE,
CBOWCTBA M3YYCHHBIX (PYHKIIHIA
[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HAHHH.

98 1 https://m.edsoo.ru/6H§HXX0Z3
OYHKIHMH: TOCTPOCHHE,

CBOMCTBA N3YYEHHBIX (PYHKIMM

[ToBTOpEeHME, 0000IIEHNE 1

CHCTEMATH3aLMs 3HAHWHA.
99 1 https://m.edsoo.ru/ WNTU78GWK

I'paduueckoe perreHue

ypaBHeHI/Iﬁ H UX CUCTEM

[ToBTOpeHUE, 0600IICHNE 1

cHCTEMaTH3aIus 3HAHUH.
100 1 https://m.edsoo.ru/65GS2YW62

I'paduueckoe penienue

YpaBHEHUH U UX CUCTEM

101 Hrorosast konTpobHAs paboTa 1 1 https://m.edsoo.ru/UXA4QSFSO
O06o001IeHNEe U CHCTEMATH3ALIHS

102 H\,l . 1 https://m.edsoo.ru/M5SBR20HEQ
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 6 0






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

Yucina 1 BEIUUCIIEHUS

BI)IHOJ'IHSITB, coyucTras YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMHA YU CJIIaMH

HaxomuTe ~ 3HayeHWsT  YHUCIOBBIX  BBIPAXKCHMH, IIPUMEHATD
pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX

Bpra)I(eHHﬁ, (6071(5]0); (x:111150.¢ OOBIKHOBEHHEBIE U JCCATHUYHBIC ,Z[pO6I/I

[lepexomute oOT onHOW (OpMBI 3amuUCH 4YHCEN K JAPYroi
(npeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B [ECATUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITHYHYIO JIPOOB)

CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA

OxpyrmsTh uncia

BbINONMHATE NPUKHUIKY U OLIGHKY pe3ysibTaTa BBIYMCIEHUH, OIEHKY

3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nEWCTBUSA €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKA3aTCIISIMU

HpI/IMeHHTB INPpU3HAKHU [AOCIIUMOCTH, PAaA3JIOKCHHUEC HA MHOXUTCIN

HaTypAJIbHBIX YHACEI

Pemlate  mpakTHUKO-OPMEHTHPOBAaHHBIE  3aJayd, CBA3AHHBIE C
OTHOLLIEHUEM BEIINYMH, MIPONOPLIUOHAIBHOCTBIO BEIINYUH,
MPOLICHTaMH, HHTEPIPETUPOBATh pPE3yJAbTaTbl pEIIEHUs 3aaad ¢
Y4€TOM OTPaHUYEHMH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX

00BEKTOB
Anrebpanyeckue BbIpaXKEHUS

Hcnons3oBaTh  anr e6pa1/1qec1<y10 TCPMHUHOJIOTUIO U  CHUMBOJIUKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana



22

23

24

2.5

2.6

2.7

3.1

3.2

33

3.4

3.5

3.6

4.1

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX

SHAYCHUAX MMCPCMCHHBIX

BremoaaaTh npeo6pa30BaHH;1 OCJIOTO BBIPpAXCHUA B MHOI'OYICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOYJICH, NPUMEHATh (OpMyJabl KBaapaTra CyMMBI M KBajpara

Pa3HOCTH

OcCyIecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKU OOILIEr0 MHOMHTES, TPYINITUPOBKU CIaraeMbIX,

MpUMeHEeHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OWICHOB JIA PCIICHUA PA3JIUYHBIX

3aa4 U3 MaT€éMaTuKu, CMCKHBIX ITPEAMCTOB, U3 peaJII)HOfI IMPAaKTUKKN

Hcnons3o0BaTh CBOWCTBA CTENEHEH C HaTypaJIbHbIMU T10Ka3aTCJIAMU

TUTSL TPE0OPa30BAHUS BRIPAKESHUH
VYpaBHEHHUsI U HEpABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.

[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduveckue METOABl TPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

[TonGupath npuMepsl ap YUCe, ABISIOMUXCS PEIIEHUEM JTHHEHHOT0

YpaBHCHUA C ABYMS IEPEMCHHBIMHA

CTpouth B KOOPIAUHATHON TUIOCKOCTH TpayK JMHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH; TOJIb3YSCh TpadUKOM, MPUBOIUTH TPUMEPHI
peuieHus: ypaBHEHUS

Pemiate cuctemsl ByX JUHEHHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU,
B TOM YHCJIE€ TpaPUIECKU

CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJIOBHIO 3aJa4d, HHTEPIIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3aJ[a4¥ MMOJTyYeHHBIN pe3yabTatT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCJIOBBIC ITPOMEKYTKH Ha aﬂre6pa1/mec1<0M SA3BIKE



4.2

4.3

4.4

4.5

4.6

8 KJIACC

Kox
NpoBepPsSIEMOro
pe3yabTara

1

1.1

1.2

1.3

2.1

2.2

OTtMeyaTh B KOOpI[PIH&THOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpJAMHATaM

Crpourts rpaduku nuHeHbIX QyHknuid. CTpouts Tpaduk GyHKIUU Y
= x|

OnuceiBaTh C MOMOIIBI0 (YHKIIUH HM3BECTHBIC 3aBUCHUMOCTH MEXITY
BEITMYMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHE, IIEHY, KOJIUYECTBO,

CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

[lonumars rpaduueckuii crmnoco0 MpeICTaBICHUs U aHaIM3a
uHpOpMAlUY, H3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3

rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucna v BRIYUCICHUS

Hcnonp30BaTh  HayalbHbIE  NPEACTABIECHUS O  MHOYKECTBE
JNEHUCTBUTEIBHBIX YHUCEN JJI CPABHEHUs, OKPYIJVICHUS W BBIYHUCIICHUH,
n300pakaTh JEHCTBUTENbHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psIMON

[IpumensaTh noHsATHE apuU(METUYECKOTO0  KBAJpaTHOTO  KOPHS,
HaXO/JWUTh KBaJpaTHble KOPHHU, MHCIONB3Ys IpH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIOJHATH MpeoOpa3oBaHUs BBIPAXKEHUH, COJEPKaAIINX

KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOWCTBA KOPHEH

Hcnonp3oBarte 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
JECATUYHBIX Ipo0eit u creneHed uncna 10

Anrebpanyeckue BbIpaXKEHUS

[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTelleM, BBIOIHATh
Mpeo0pa3oBaHUs BBIPAKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem

BrinonHsTh TOXACCTBCHHBIC Hp606pa30BaHI/IH panrOHAJIBbHBIX

BBIDQ)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH |



2.3

24

3.1

3.2

33

3.4

4.1

4.2

9 KIIACC

Kon
NpoBepPsieMoro

anre0pandecKuMu JIpo0sMu
PackianeiBaTe KBagpaTHBIN TPEXWICH HA MHOXKHUTEIIN

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUH ISl PEIIEHUs PAa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEPABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C IByMs

NEPpECMCHHBIMU

[IpoBoauTh mpocTEWIINE HCCIEIOBAaHUS YpPAaBHEHUI U  CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomute OT cnoBecHOM  (opmMymUpOBKM 3amauyd K €€
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4Hu HOJ'Iy‘lCHHBIﬁ pe3yjibTart

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CUMBOJHWYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAUCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENeisaTh CBOWCTBA (HYHKIIMH
o eé rpaduky

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

, Yy =x% y = X?, y = [X|, onuchIBaTh CBOMCTBA YMCIOBON (DYHKUIUU MO €€
rpaduKy

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pPa30BaHUA



pe3yjabTara
1

1.1

1.2

1.3

1.4

2.1

22

2.3

24

2.5

2.6

2.7

Yyciia ¥ BLIYUCICHUA

CpaBHI/IBaTB U YIIOpAAOYMBATH palMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/IC I[CP'ICTBI/IH C pallMUOHAJIbHBIMH YUCJIAMH,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBIIIOJIHATE BBIYUCICHUA C

HppanioOHaJIbHBIMHU YU CJIaMHU

HaXOI[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH ITOKa3aTCIAMU H KOpHCfI,

BBIYHUCIIATH 3HAYCHU A YUCIIOBBIX BBIpa)KeHI/Iﬁ

OprrJ'IHTB HeﬁCTBHTeHBHBIG qurciia, BBIIIOJHATE HPUKUIAKY PE3yJIibTaTa

BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN
YpaBHEHHUs 1 HEpABEHCTBA

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIMECS K HUM, IPOCTENIIINE TPOOHO-PAllMOHAJIbHBIE YPABHEHMUSI

Pemate cucreMbl 1ByX JMHEHHBIX YPABHEHUM C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIECTCS

JIMHEUHBIM

Pemath TeKCTOBBIE 3afadyM aIreOpandecKuM CrocoOOM € MOMOIIBIO
COCTABJICHUS] ypPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs
[IEPEMEHHBIMU

[IpoBomuTh mpoOCTEWIIME MCCIEIOBAHUS YPAaBHEHUH M CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TIpaduyecKux
MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU

CUCTEMa ypaBHEHUH PEIICHUs], €CITH UMEET, TO CKOJIBKO)

Pemrate  nMHEWHBIE  HEpAaBEHCTBA, KBaJpaTHbIC  HEPAaBEHCTBA,
M300pakaTh peIIeHUEe HEPABEHCTB HA YHMCIIOBOW MPSIMOM, 3alMChIBATh
pEIICHUE C TIOMOIIBIO CHMBOJIOB

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH HpﬂMOﬁ, 3alMUCbIBaTh pPCHICHUC C

IIOMOIIBIO CMMBOJIOB

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a7a4
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4.1

4.2

4.3

4.4

OyHKIUU

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢bynukuuit Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA
[Toka3piBaTh CXEMAaTUYECKU PACIOJIOKEHHE Ha KOOPJIMHATHOMN
IJIOCKOCTH TpadukoB GyHKUMA Buaa y = VX, y = |X| U omuchIBaTh

cBoicTBa (DYHKITUI

Crpoutb M M300paxaTbh CXeMaTH4YeCKU TIpadUKud KBAaJPaTUYHBIX
(GyHKLIMH, ONUCBHIBaTH CBOWCTBA KBAJPAaTHUHBIX (YHKUMHA IO HX
rpaduxam

Pacnio3HaBath KBaJIpaTuuHyro (QYHKIMIO 1O (opMmyiie, HIPUBOAUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUN M3 peaJbHOW KU3HH, (PU3MKH,
reoMeTpUu

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOrPECCUU TpU
pa3HbIX cII0co0ax 3aaHus

BEIMONMHATE BBIYMCIIEHUSI C HUCIOJNB30BaHUEM (QOPMYNI n-TO UJICHA
apu(pMeTHYECKOW U TeOMEeTPUYECKON NMPOrpeccHii, CyMMBbI MEPBBIX N
YJIEHOB

N300pakaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIMHATHOM
IJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaayud H3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYIATOPA, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa

1.1

1.2

1.3
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1.5
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2.5

2.6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

Yucia U BEIUMCIIEHUA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
npobeit k apyroi. IloHsTHE panMOHANBHOTO YHWCIA, 3alHCh, CPABHEHHE,

YHOpAAOUYUBAHUC pAllMOHATIBHBIX YU CCII

Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU 4KciaamMu. Pemenue 3anau u3

peasibHOI MPAKTUKK HA YaCTH, HA JPOOH

CreneHr ¢ HaTypaJbHbIM IIOKa3aTCJICM: OIIPCACICHUC, npeo6pa3013aHHe

BBIPAXCHHUI Ha OCHOBE OIpEeNICHUs, 3aIIUCh OOJIBIIUX YUCEN

[TporneHTHI, 3aMKMCh MPOIEHTOB B BHJE ApOOUM W APOOH B BHJIE IPOIICHTOB.

Tpu OCHOBHBIE 33/1a4M HA POLEHTHI, pELICHUE 3374 U3 PEAIbHON IPAKTUKHU

HpI/IMeHeHI/Ie IIPpHU3HAKOB JACIIMMOCTH, Pa3JI0KCHUC Ha MHOXUTCIIN

HATYpaJIbHBIX YUCCII

Peanbnubie 3aBUCHUMOCTH, B TOM YHUCJIC npsaMast n o6paTHa;1

POTIOPIMOHATIBHOCTH
Anrebpanyeckue BbIpaKeHHs

IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble

SHA4YCHUS IICPEMCHHBIX

[IpencraBieHre 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (OPMYIIBL

Beruucnenus no gpopmynam

Hp606p330BaHI/Ie 6yKBeHHBIX B]':;Ipa)KeHI/II\/’I, TOXACCTBCHHO paBHBIC

BBIPAXKEHUS
CBoliCTBa CTEMEHH C HATYpAbHBIM MOKAa3aTEIEM

O)IHO‘-IJ'IGHBI 1 MHOrouaeHsl. CTelleHb MHOTOYJICHA. CJ'IO)KGHI/IG, BBIYUTAHUC,

YMHOKCHHUEC MHOTOYICHOB

(I)OpMYJ'ILI COKpaH_[éHHOFO YMHOXCHUSA: KBaApPaT CyMMBI U KBaJpaT Pa3HOCTH.

dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEIN

YpaBHeHus
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8 KUIACC

Kon
1

1.1

1.2

1.3

VYpaBHeHHE, KOpPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCUJIBHOCTb YPaBHEHUU

JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO

YpaBHEHHUS, PELICHUE JIMHEHHBIX YPaBHEHH

CocraBneHue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4H. Pemenne TekCTOBBIX 3aJ1a4d C

IIOMOILBIO YPABHEHU I
JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk

Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
CHCTEM ypaBHEHUH crOcOOOM IOJCTaHOBKHU. IIpuMepsl pemeHus: TeKCTOBBIX

3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU
Koopnaunats! u rpaduku. @yHkuun
Koopaunara Touku Ha nIpsAMOK

YucnoBele NpoMexyTKu. PaccTosHue Mexny JByMs TOUKaMH KOOPAMHATHOMN
IPSAMOM

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca U opaMHaTa
TOYKH Ha KOOPAMHATHOM IJIOCKOCTH

[Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX

3aBUCUMOCTEN

[Tonstue pynkuuu. I'paduk ¢pynxuu. CroiicTBa GpyHKUINN

Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|

['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX

ypaBHEHUU

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUMCIIEHUS

KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.

I[CCHTI/I‘-IHLIC HpI/I6HI/I)KeHI/I$I HppaluOHAIIbHBIX YUCCIT

CpoiicTBa apuMeTHUECKUX KBaAPATHBIX KOPHEHM M WX MPUMEHEHHE K
npeoOpa30BaHMIO YHCIIOBBIX BBIPAXKEHUW W BBIYHCICHUSIM. J[eCTBUTEIHHBIC

qucia

CreneHs ¢ LIEJIBLIM MOKa3aTelIeM M €€ CBOMCTRA. CTaHI[apTHaSI 3aIlliuCh Yuciia
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9 KIIACC

Anrebpanyeckue BbIpaXKEHUS

KBanpatnslii TpéxuiieH, pa3ioxkeHue KBaApaTHOro TpEXUWIeHa Ha MHOXKHUTEIU
Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
Crnosxenue, BBIYUTaHUE, YMHOXKEHHUE, JIeJICHHE alre0pandeckux apooeit
PanmonanbsHble BoIpaskeHUs U UX IpeoOpazoBaHue

YpaBHEHHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaJpaTHOTO YpaBHEHHUS.

Teopema Buera
Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM
[Ipocreiimume qpoOHO-pallMOHAIbHBIE YPaBHEHUS

I'paduueckas uHTEpHpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMH U CHUCTEM
JIMHEHHBIX YPaBHEHMU C IBYMs nepeMeHHbIMH. [IpuMepsl pelieHust cucreM

HEJIMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU

Pemrenne TekcTOBBIX 337124 alreOpandeckuM crocodom

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaeHcTBO ¢ 01HOM ITEpEMEHHON

PaBHOCUIIBHOCTH HEPABEHCTB

JInHeliHbIe HEPABEHCTBA C OJTHON IEPEMEHHOU

CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON

OyHKIUU

Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHHs U MHOXKECTBO 3HAYCHHH
¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA

I'paduk pynkumu. YreHue cBONCTB GyHKIUH 110 €€ rpaduxy
[Ipumeps! rpadukoB GyHKIHM, OTpaXxarouX peaabHble IPOLECCH

OYHKIIMY, OMHUCHIBAIOIINE TMPAMYIH0O W OOpaTHYIO MPOMOPIMOHAITBLHBIE

3aBHUCHUMOCTH, X TpaduKu
OyHKIUU y =x7 y = X7
Oynknuu y = [x, y = |x]|

I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucia U BLIUMCIIEHUSA

PaL[I/IOHaJIBHBIe 4yuciia, HppaldOHAJIBLHBIC YHCJIA, KOHCYHBIC U OECKOHEUYHBIE

H JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXYy MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EHCTBUTENBHBIX
qrces
1.3 ApudmeTndeckne IeHCTBHUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
W3mepenusi, npuOIMKeHus, OLEeHKU. Pa3mepsl 00bEKTOB OKpYIKAIOIIET0 MHUPA,
L4 JUINTEJILHOCTh MPOLECCOB B OKpyxkaromeMm wmupe. ITpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. [Ipukunka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUN, CBOAAIIMXCS K TMHEHHBIM
2.3 KBanparHoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCS K KBaJPaTHBIM
04 bukBanpatHoe ypaBHeHHe. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
' 4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenne npo6GHO-paliOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C JBYMS IIEPEMEHHBIMU
59 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOU CTEIIEHH
2.10 I'paduueckas MHTEpIIpEeTAIMs CUCTEMbI YPaBHEHHI ¢ ABYMs IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB € OJTHOW ITEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
516 ['paduueckass MHTEpHpeTalnys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMs

NEPEMECHHBIMU
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4.5

DyHKIUU

KBanparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThI

BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl
I'paduxu Gynxmii y=kx, y=kx+b 1 UX CBOHCTBa
I'paduxu QyHKmMit y=k/x, y = x° 1 UX CBOWCTBA
I'paduxu QyHKIMIA , 1 X CBOICTBA

YucoBble IOCIIEA0BATEIBHOCTH

Onpez[eneHI/Ie U CIIOCOOBI 3aJaHusl 4YUCJIOBBIX HOCH@HOB&TCHBHOCTCﬁ. 3a,Z[aHI/I€

MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioii n-ro djaeHa

Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeETHUECKOH

mporpeccuu, CyMMbI II€PBLIX 11 YWICHOB

['eometpuueckass mporpeccusi. QPopMmMynsl n-TO WiI€HA T'E€OMETPUYECKON

IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YWICHOB

N300paxeHne 4YIEHOB apUPMETHUYECKON M TIeOMETPUYECKOM Iporpeccuit

TOYKaMH Ha KOOpI[PIH&THOﬁ IUIOCKOCTH. JINHEHHBIN 1 BKCHOHCHHI/IaHLHHﬁ POCT

Cro’xHbI€ MPOLIEHTHI



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlEepallM¥ HaJ MHOXXECTBAMH; YMCHHUE OIIEpUPOBATH IOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe mpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL MOHATHUAMMA: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas IpoOb, CTaHIAPTHBINA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHME BBINOJHATH JCHCTBUS C 4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apudMeTUYECKU KBaJpaTHBIH KOPEHb, MHOTOWICH, aJireOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlle €IWHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1O (Qopmymnam,
peoOpa3oBaHus IENbIX, JAPOOHO-pAllMOHANBHBIX BBIPAKEHUH U
BBIP@KEHHUI C KOPHSAMH, Pa3JI0OKEHUE MHOTIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHONb30BaHHWEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTa CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C



OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUs pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEKYTKH
BO3pacTaHusi, YOBIBaHWS, HAWOOJbIIEC W HAUMEHBIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBAThH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAs (YHKIMS, KBaJpaTuuHas ()yHKIH,
oOpaTHas TPONOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/a4 U3 JIPYTUX
y4eOHBIX TPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune ONCprUpoOBaTh IIOHATUSAMMU. I10CJICAOBATCIIbHOCTD,
apupmeTnyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA MOCIEA0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX TUIOB (B TOM 4YMCII€ Ha MPOLEHTHI,
O WM 4YacTH, JBUXKEHHE, paldoTy, LIEHy TOBApOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMEeMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MeaunaHa, OMCCEeKTpUca U BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,



10

11

12

13

14

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB (UTYD U (aKTOB

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHECHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromemM MHUpe

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHHBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIEeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOLICHHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITUCAHUTIO

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA CHUCTEMaA
KOOpAHHAT, KOOpPJAUHAThI TOYKHU, BCKTOD, CymMmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB,
YMCHHUC HUCIHOJB30BATH BCKTOPBI MU KOOPAWHATHI I MPEACTABIICHHA
JaHHBIX W PCIICHHUA 3adad4, B TOM YHCIIC U3 JPYrux y‘-IC6HLIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee W HaMMEHbIee 3HAUCHMs, pa3Max YHUCIOBOTO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH 151 Hp606pa3OBBIBaTL
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nHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh TMOHATUSIMHU: CIy4YalHBIA OMNBIT (CIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYaWHBIX COOBITUHA B OIBITaX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITUSIMU; YMEHHUE pEIlIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO Mepedopa W C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHUS; YMEHHE OIICHUBAaTh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBIIAIOIIMECS  PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panmonaneupie uucna. ApudMeTHyeckue OIepaluu ¢  PaldoHAIbHBIMU
' YUCIaMHU

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 AnreOpandyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ wnenbiM nokaszaresieM. CTENEHb C PALMOHAIBHBIM ITOKA3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHoroueHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHH. HevictBus c
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

i1 Llenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. yYpaBHEHUU

3s [lenbie 1 npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEA0BATEIHLHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IPOIICHTOB
DyHKIMHU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
orpezesieHus © MHOKeCTBO 3HaueHui Qpynkuuu. Hymu ¢ynxuuu. [Ipomexytku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U

MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha

IIPOMEXKYTKE

KoopauHatsl Ha IPSIMOU U IIIIOCKOCTH
KoopaunarHas npsmas

JlexapToBbI KOOPINHATBI HA TUNIOCKOCTH
I'eomerpus

['eomerpuueckue GUTYpHI 1 UX CBOICTBA
TpeyronpHuk

MHOroyrojapHUKH

OKpy’>KHOCTb U KpyT

M3MepeHne reoMeTpu4eCcKiX BEJIUYNH
BekTopsl Ha IIIOCKOCTH

BepoATHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepositHoCcTh

KomOunaTtopuka

MHoskecTBa

I'padbr



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIl ypOBEeHb: yUeOHUK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Maremaruka. Anreopa: 9-i kinacc: 6a30BbIi ypoBeHb: yueOHUK; 15- u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Junaktuyeckue Matepuaibl 1o anrebpe 7-9 kmaccel, razera "MaTtemaTuka B

mKoJe"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

Yuau.py, MS Word, MS PowerPoint
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