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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SIBISIETCS OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
NPOIOJDKEHHUS 00pa30BaHMs U B TIOBCEAHEBHOM ku3HU. Pa3Butue y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MATEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B INpHpOJIe U OOIIeCTBE, POJIM MAaTEMaTHUYECKOTO MOJEIMPOBAHUS B HAyYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTaliyd B COBPEMEHHOM LU(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
dopMynupoBath yrBepkAeHHs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykType nporpaMMsl yaeOHOTO Kypca « Anredpay At OCHOBHOTO O0IIEeTo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxaas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACHUCTBYS €
JPYyTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3ierax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIOCOOCTBYIOIIME OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHEHIIEro U3y4eHUsT MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYaroIuxcs
JIOTMYECKOTO MBIIUICHHSI, (JOPMHUPOBAHUIO YMEHHSI TIOJIH30BATHCS aITOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PALMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM
NPEeICTaBICHUN O JeHCTBUTEIILHOM YHCIIe. 3aBepIIeHUEe OCBOCHHS YNCIOBOM TIMHUU



OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHIO.

Copnepkanue JByX aireOpanyecKux JIMHUM — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTUYEeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BBIpaXEHUIN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKU KakK S3bIKa s
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun 00ydyeHus anredpe BXOAAT TaKKe lajbHEHIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJENH
JUTS OTIMCAHUS ¥ MCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuaa cnocoOCTBYET pa3BUTHIO y OOYHAIOIIUXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
MPEJICTaBICHUI O POJIM MATEMATUKH B PA3BUTHUU [TUBUIIN3AIUHN U KYJIbTYPHI.

CornacHo yueOHOMYy TuIaHy B 7-9 Kkjaccax u3ydaercss y4eOHbIA Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpAXECHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMI.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECSTHYHBIC, TIEPEXO] OT OJHOW (OpMBI 3arucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHANBHBIX  4ucel. ApudmMeTndeckwe JeHCTBUS C
palMoOHaIbHBIMKU YKciaMu. PemieHne 3aga4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
TpoOH.

CrerneHb C HaTypaJlbHBIM I[IOKa3aTeJeM: OIpelelieHue, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpeIeNieHus, 3auch 00onbIux uncen. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIOKEHHUE Ha  MHOXXUTEIU
HaTypaJbHBIX YUCET.

PeanbHbpie  3aBUCMMOCTHM, B TOM 4YucCle TpsMas ©W  oOpaTrHas
IPONIOPLIHOHAIBHOCTH.

AJsiredOpanvyecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTY MEXY BEIIMYMHAMU B BUJE
bopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXJCCTBEHHO pAaBHbIE BBIPAXEHUS, TIpaBWia MpeoOpa3oBaHUs CyMM U
MIPOU3BEJICHUH, MIPAaBHUIIa PACKPBITHUSI CKOOOK U IPUBEJCHUS TTOJOOHBIX CIaraeMbIX.

CBoOiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJEM.

OpnHowiensl 1 MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloKeHue, BbIYUTAHUE,
YMHOKE€HHUE MHOTOUJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHre MHOTOWICHOB Ha
MHOKUTEU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUs, IMpaBWwiIa MNpeoOpa3oBaHUs YpaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelienre TeKCTOBBIX 3a71a4 € MOMOIIBI YPABHEHUM.

JIluneitHoe ypaBHEHUE C IByMs MepeMEHHbIMU U ero rpaduk. Cuctema JIByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
crocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncnoBele TPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocteil. [lonarue pynkumu. ['padux GpyHKun.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucia 1 BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apu(pMETUYECKHUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BBIPAXKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBazapatHbIil TpEXUIIEH, pa3IoKEHUE KBAAPATHOIO TPEXWIEHA HA MHOKUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CrnoxeHvue, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PanronanbHbIe BhIpaXXEHHUS U UX TPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMsl IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpAaBHEHHW C JAByMs IIepeMEeHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpEACNICHNs U MHOXKECTBO 3HAUCHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATIbHBIE MPOLECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.

9 KNIACC

Yucaa v BLIYUCJICHUSA
PannonanpHbIe YKCIa, UppAMOHATBHBIC YHCIIa, KOHEYHBIE U OCCKOHEUHBIC



JeCATUYHBIC APpoOr. MHOXKECTBO ACHUCTBUTENBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3zmepsl OOBEKTOB OKPYXKAIOMIETO MHPA, UIMTEIBHOCTH IIPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnuk€HHOEe 3HAYCHHUE BEIIMYMHBI, TOUHOCTh NpUOIKeHus:. OKpyTJeHHe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCS K KBaJIPAaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['paduyeckass uHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOoIIbl, 0Ch CAMMETPHH ITapadOJIb.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YucaoBblie M0CI€10BATEILHOCTH U NPOTPECCUH

[loHATHE YMCIIOBOM TMOCIEAOBATEIBHOCTU. 3a/laHUE TIOCJIEI0BATEIIbBHOCTH
peKyppeHTHO# dhopmMyoi u Gopmysoi N-ro wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. Popmysbl N-ro yjaeHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkenne uiaeHOB aprUMETHUYECKOH M TeOMETPUUYECKOM IMPOTrpecCHid
TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CoXHbIE NPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHMS TMPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIUTAHKE:

IPOSIBIICHMEM MHTEpeca K NPOUNUIOMY M HAacTOSIIEMY POCCHICKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

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

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJCHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0BOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B pEIIEHWU MPAKTUUYECKUX 3ajaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHOU TPACKTOPUH 00pPa30BaHUS U KM3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aja4, PEIICHUH, PaCCYyXIACHHUN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelI0BEYECKOi
JEATEIIBHOCTH, JTANOB €€ Pa3BUTUS W 3HAUMMOCTH JUISl PA3BUTHUS LMBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKA U MAaT€MaTUYECKOW KYJIbTYpOM KakK CpPEICTBOM
NO3HAHWS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMHU HAaBBIKAMH HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS M



IMOIMOHAJILHOIO 0JIaronoJyYns:

FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJIs pEeIICHUs 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXKHBIX TIOCJICJICTBUH JIJIS1 OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUs;

8) ajanTanus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO IE€ATEIBHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U

NOCJIEICTBUS, (POPMUPOBATH OIBIT.
METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBCHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATHH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATHUH, YCTAHABIMBATh CYIICCTBCHHBIM  MPH3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYKICHUS:
yYTBEpJIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIC JOKA3aTEIhCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPTYMEHTAILMIO, IPUBOIUTH
pUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUM WHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (HOpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
TIPEATOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBICHUS HHPOPMAUUU M WLIIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHU S, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYAaCTHHKOB JUanora, OOHapy>KMBaTh pa3jIiMuyve U CXOJCTBO IO3MIIMM, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW U MHANBUIYAJTIbHON
paboThI MpU pelIEHNH YYeOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUSL C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh Kaye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIecca U pe3ysibTaTa
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTh P PELICHUU 3a]]a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSACHATH NMPUYUHBI JOCTHUKEHUS WJIM HEJOCTHKEHUS IICIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 Kjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE



MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKUEC
JEUCTBUS C PAallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrIJIsTh Ynca.

BBINOTHATH TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HaYCHUI
YUCJIOBBIX BBIPAXKECHUW. BBINOIHATH ACHCTBHUS CO CTENEHSIMU C HATypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quCcenl.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpaKEHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrImonHITE MpeoOpa3oBaHus IIEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEACHUEM
MOIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BBINMOMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymIeCTBISATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXUTEIHU C TTOMOIIBIO
BBIHECEHUSI 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CIAraeMbIX, TPUMEHEHUS
bopMyIT COKpAImEHHOTO YMHOKEHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TMOKa3aTEIsIMU J1JIA
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHMS U HEpaBeHCTBA

Pemate nuHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, MPUMEHSS IpPaBUJIA



nepexoaa OT UCXOJHOIO YPAaBHEHMs K paBHOCWIBHOMY emy. IIpoBepsTh, siBasieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JTMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOM MIIOCKOCTHU rpayK JIUHEHHOTO YPaBHEHHUS C IBYMS
NePEeMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYYECHHBIN pe3yJIbTar.

DOyHKUIMHA

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIbHBIX
YuCel JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI M BBIYMCICHUH, U300paxaTh IEWCTBUTEIIbHbBIE
YHCJIAa TOYKAMHU HA KOOPJAMHATHOM MPAMOM.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBI0 JECATHYHBIX
npoOeit u creneneit yucna 10.

AnredOpandeckue BbIPAKEHUS



[IpyuMeHATh TOHSTHE CTENEHU C 1EJNbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIC MPE0Opa30BaHMS PAIMOHATBHBIX BEIPAKCHUN Ha
OCHOBE IMPaBUJI ACUCTBUI HaJ MHOTOYJICHAMH U alIreOpandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauyecKuX MpeCTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mpouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /1JIsl CPABHEHU S, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaMIeCKyIO
WJUTFOCTPAIIUI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaUYeHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, OrpeeNiaTh CBOMCTBa (PYHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X, y = X2,y =x3,y = |X|, y = VX, OICBIBaTH CBOHCTBA YHCIOBOM (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpeAMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHAIBHBIE YHCIIA.

BrimonHsITh apudMeTnueckue AHCTBUS C palliOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAIBLHBIMU
YUCJIaMHU.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUUCIIATH
3HAYEHUS] YUCIOBBIX BHIPAXKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yjbTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHElHbBIE U KBaApaTHbIE YPABHEHHUSI, YPABHEHHUS], CBOISAILINECS K HUM,



npocTeiiimre ApoOHO-pallMOHABHBIE YPABHEHUS.

Pemate cucremsl NBYX JMHEWHBIX YPAaBHEHUU C ABYMS INEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpaUuecKuX MpeACTaBleHUH (yCTaHaBIMBaTh, UMEET
JU YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NIPSMOM, 3aIIMCHIBATh PELIEHNE C IOMOIIBI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBath (yHKUMM HW3y4eHHBIX BHUIOB. [loKa3biBaThb CXEeMaTHUECKH

pacIojIoKEHHE Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB GpyHKuuii Buga: y = kX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K02 GULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMylie, TPUBOIUTE MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCCH U

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apu(PpMETHIECKON 1 TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIONBb30BAHUEM KaJbKYJIATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero Ko;npo.m,ﬂme Hpgucnmecxne 0BPA30BATEILHBIC
padoThI padoThI pecypesr
1 Yucna u BeiuKcieHus. PaliioHanbHbIe o5 1 bubnnorexa [{OK
qyucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 AJIredpantieckue BLIpakeHis 27 1 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 YPABHCHHUS! 1 HEPABEHCTBA 20 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopawunarst u rpadukn. Gynkimn 24 1 https://m.edso00.ru/7f415b90
bubnuoreka [IOK
> Tosropenne i 06odmenue 6 1 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOT'PAMME
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8 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypch
bub6nmmoreka [IOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna v Berunciienns. CTeneHb ¢ eJIbIM 7 bubnuoreka [{OK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaXeHHs. 5 1 bubmmoreka [JOK
KBanpatHblii TpEXUIeH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKie BEIPaKCHUS. 15 1 Bu6mmoteka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 Pyrxiuy. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
J PynKupy. TuCIOBHIC QyHKIH d https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
10 TosTopenne u 060dmenne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuorexa [JOK
quciIa https://m.edso00.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU NEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7£419d08
bubnunoreka LIOK
5 Pynkin 16 1 https://m.edso00.ru/7f419d08
bubnunoreka LIOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubmmnoreka HOK
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

7 KIIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbIE
JI:;_)H Tema ypoka Beero Kontposbusbie IIpakTuueckue i[:;jeﬂnﬂ gg}?;l;zizlfenbnme
padoThI padoThI pecypesr
1 [ToHsiTHE palMOHAIIBHOTO YUCIA 1
2 Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMH YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMH YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
palMOHAIBHBIMH YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
paIoHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynops/10ulBaHueE 1
paIMOHAJIbHBIX YUCE
8 CpaBHeHue, ynops10uMBaHue 1
paIMOHATbHBIX YHCE
9 CpaBHeHue, ynopsi04MBaHue 1
paIMOHATbHBIX YHCE
10 Crenens ¢ HaTypaIbHBIM 1 bubnmnoreka HOK
I0Ka3areyieM https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HATYpATbHBIM 1 bubnmnoreka [JOK
IOKa3aTesieM https://m.edso0.ru/7f421382
12 Crenens ¢ HaTypalIbHBIM 1 bu6muoreka [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f42154e
13 CreneHnsb ¢ HaTypaIbHBIM 1 bu6muoreka [JOK

IIOKa3aTcjICM

https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

CreneHnsb ¢ HaTypaIbHBIM

14
1oKa3aresem
Pemienue oCHOBHBIX 3a/1a4 Ha

15 JpoOU, IPOLIEHTHI U3 peaIbHOMN
IIPAKTUKH
Pemienue oCHOBHBIX 3a/1a4 Ha

16 IpoOu, IPOLIEHTHI U3 peabHON
IIPAKTUKH
Pemienue oCHOBHBIX 3a/1a4 Ha

17 Jpo0Ou, MPOLEHTHI U3 pealibHOMN
IIPAKTUKH
Pemienue oCHOBHBIX 3a/1a4 Ha

18 IpoOu, IPOLIEHTHI U3 peaTbHON
IIPAKTUKH

19 [Tpu3HaKHM NETUMOCTH, Pa3JIOKEHUS
Ha MHOXKUTEJIM HATYpPAJIbHBIX YUCEll

20 [Tpu3HaKK NeTUMOCTH, Pa3JI0KEHUS
Ha MHOXKHTEJIM HATYPAIBHBIX YHCEIl

21 Peanbnbie 3aBucumocTt. [psmas u
oOpaTHasi MPONOPLIMOHAILHOCTH

22 Peanbuble 3aBucumoctu. Ilpsmas u
oOpaTHas MPONOPLHUOHAIBHOCTH

23 Peanbnbie 3aBucumoctu. [psmas u
oOpaTHasi MPONOPILIMOHAIILHOCTH

24 Peanbnbie 3aBucumocTtu. [psmas u
oOpaTHast MPONOPIIHOHATIEHOCTH

o5 KonrtponsHas pabora no teme
"PanuronanbHsle yncia”

26 bykBeHHBIE BBIpa)KEHHUS bubmorexa [IOK

https://m.edsoo.ru/7f41feec
27 DopmyIisl
28 dopMybl



https://m.edsoo.ru/7f41feec

[Tepemennsie. Jlomyctumble

29 3HAYCHHSI TICPEMEHHBIX
IIpeo06 §
30 sopaemi, packpumie cxoGox BuGanorexa LIOK
P » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOAO0HBIX CllaraeMbIX
IIpeo06 §
p | Do b Bmorera 10K
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOAO0HBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPAXEHUI, paCKpbITUE CKOOOK U
MPUBEJICHNE MTOA00HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPAKEHUI, pacKpbITUE CKOOOK U
MPUBEJICHNE TTOJO0HBIX ClIaraeMbIX
34 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnnorexa [JOK
rokasaTeJieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAJIBHBIM Bbu6moteka [JOK
ImoKasaTelieM https://m.edso0.ru/7f42154e
36 CBoIiCcTBa CTETICHU C HATYPAIbHBIM bubnnorexa [JOK
nokaszaTreyieM https://m.edsoo.ru/7f4218be
bubnmorexa LIOK
37 Muorosnenbr https://m.edsoo.ru/7f42276e
bu6mmoteka IIOK
38 Muorounerbr https://m.edso0.ru/7f422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmmoteka IIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnunorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
a1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE but6mmorexa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa LIOK

MHOT'O4YJICHOB

https://m.edsoo0.ru/7f423182
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43 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edso0.ru/7f42432a
44 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLEHHOTO bu6mmoteka LJOK
YMHOXEHHUS https://m.edsoo.ru/7f4251d0
48 Paznoxxenre MHOrO4iIeHOB Ha bubmuoreka [IOK
MHOXUTEIN https://m.edso00.ru/7f423312
49 PaznokeHre MHOTO4YJICHOB Ha bubnuorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4iIeHOB Ha bubnuoreka [{OK
MHOXUTEIN https://m.edso0.ru/7f4239de
51 Pa3noxeHre MHOTOYJICHOB Ha
MHOXKHUTETN
59 KonTponbhas padbota no teme
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH
JInHeitHoe ypaBHEHHE C OJTHOU
54 MIEPEMEHHOM, pelIeHNne TUHEHHBIX
YpaBHEHUU
JIuneliHOE ypaBHEHHE C OTHOU
55 HepeMeHHSQDPGHCHHCHéLeﬁHHX bubmorexa HOK
I —— ’ https://m.edso00.ru/7f420482
JIuHeitHOe ypaBHEHHE C OJJHOU
56 IIEPEMEHHOM, pelIeHNE TMHEWHBIX

YpaBHEHUU



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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57 Pemenue 3a7a4 ¢ moMolIib0 1 bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoIIbI0 1 bubnunorexa LIOK
YPaBHEHUU https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIIbI0 1 bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoIIpbIO 1 bubnunorexa LIOK
YPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIluneliHoe ypaBHEHHE C IByMS 1 bubmmoreka [JOK
MePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JIuHenHoe ypaBHEHHE C IByMS 1 bubnnorexa [JOK
MIePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX 1 Bu6mmoteka [JOK
YPAaBHEHUH C JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX 1
ypaBHEHUH C IByMS IEpeMEHHBIMH
65 Cucrema 1ByX JTUHEHHBIX 1
YPaBHEHHH C ABYMs ITEPEMECHHBIMU
66 Cucrema IByX JIMHEHHBIX 1
ypaBHEHUH C IByMS IepeMEHHBIMH
67 Pemrenue cucreM ypaBHeHU 1 BH@?HOTGKa HOK
https://m.edsoo.ru/7f4284de
. bubmmoreka IIOK
68 Peruerue cierem ypasHeHHH . https://m.edsoo.ru/7f42865a
69 Pemenwue cucrem ypaBHEHUH 1 BH6J?HOTeKa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA 1
71 Pemrenne cucreM ypaBHeHUN 1
79 KonTponbhas pabota no teme 1 bubmuorexa [IOK
"JIuHeliHbIe ypaBHEHMS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit 1 Bubmzorexa LIOK

https://m.edsoo.ru/7f41de76
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bubnunoreka LIOK

“ HucnoBLIe IPOMEAYTKH https://m.edsoo.ru/7f41dff2
75 UYucnoBble TPOMEXYTKH
76 Paccrosinue MY ABYMSA TOUKAMH
KOOPAMHATHOH MPsIMOi
77 Paccrosiaue MENY ABYMS TOUKAMH
KOOPJIUHATHON MPSAMOI
78 [IpsiMoyronpHas cucteMa bubmmoreka [JOK
KOOpJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronbHas cucrema bubnuorexa [IOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubnnorexa [JOK
dbopMynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKkoB, 3aTaHHBIX bubmmoreka [JOK
dopmynamu https://m.edso00.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
83 Urenue rpaukoB peabHbIX bubmmnoreka HOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(i)EIKOB peanbHBIX
3aBUCUMOCTEH
8 Mowsmue gy Pipsim sdso0 741e106
86 I'padux pyHKIINHN
87 Cofictsa dyniuni ]r?tptlglpllr?feeé(siggﬁf41fo78
8 Croficna pymaui Ppsimedsoo ALt
89 Jlumeiinas dynxims Eggsﬁﬁr?w?:gszggﬁfﬁn&
90 Jlunelinas GyHKIUSA buGmnorexa LIOK

https://m.edsoo.ru/7f427412
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91

92

[Toctpoenune rpaduka TUHEHHON
byHKIMH
[TocTpoenue rpaduka TuHEHHON
byHKIIUHU

bu6nmoreka [IOK
https://m.edsoo.ru/7f426d1e

93

I'padux pynkunm y =[x|

94

I'padux pynkuum y =[x|

95

96

KonrponsHas pabora o teme
"Koopaunats! 1 rpaduky.
Oynkun" / Beepoccuiickas
npoBepovHas pabora

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccwuiickas mpoBepouHast
pabora

bu6nmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubnuoreka [IOK
https://m.edsoo.ru/7f429c6c¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHUE 3HAHUN

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

bubmmoteka IIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATHUI U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

bubmmoteka IIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATHUN U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

101

102

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METO/JIOB Kypca 7 Kiacca,
000011IeHIEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10

102

but6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

but6mmorexa [IOK
https://m.edsoo.ru/7f42a900
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[TPOT'PAMME




8 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
(]
Jr:{}-n Tema ypoka Beero Kourpoabnble IIpakTuyeckue fI[:yT'i‘eHI/Iﬂ gg}?;z?;l;feﬂbﬂme
padoThI padoThI pecype
1 KBaapaTHbIii KOpEeHb U3 YUCIa 1 BI/I@?HOTeKa LOK
https://m.edso0o.ru/7f42d452
2 [TonsiTHE 00 MPpAIMOHATEHOM 1 bubnnorexa [JOK
4yucCIIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
UPPAIMOHATILHBIX YHCE
4 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPALMOHATIBHBIX YHCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHEeHHE IEUCTBUTEIBHBIX 1
qucel
7 CpaBHeHUE 1eHCTBUTENBHBIX 1
quCell
8 ApudmeTnueckuii KBaapaTHbINA 1
KOPEHb
9 YpaBHeHue BUaa X*> = a 1
10 CaoiicTBa apr(pMETHIECKUX 1 bubnnoreka [JOK
KBaJIPaTHBIX KOPHEH https://m.edso00.ru/7f42d862
11 CaoiicTBa apuMeTUUECKUX 1 bubmuoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edso0o.ru/7f42d862
IT BaHHUE YUCJIOBBIX
12 Bbgggfcﬂi?;fﬁ,acozfepngznx 1 BH6J?HOTeKa HOK
KBaJPATHbIE KOpHI https://m.edso00.ru/7f42dd26
[Tpeobpa3zoBaHre YHCIOBBIX
13 Bblzan(IéHHﬁ, coJiepKaImnx 1 bubmiorexa LIOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[IpeobpazoBanue YUCIOBBIX

14 BBIPOKECHHM, COACPIKAIITUX 1 bubnnorexa LIOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIEC KOPHU
[Ipeo6
15 ke, conepwanx ) Bu6morexa LIOK
p » CONCPAKAIL https://m.edsoo.ru/7f42e262
KBaJIpaTHBIE KOPHU
bubnunoreka LIOK
16 CrereHs ¢ 1eNbIM ITOKa3aTeaeM 1 https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AJIEMEHTaPHBIX YACTHIL JI0 1 bubmmoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETILHOCTh MIPOIIECCOB B
OKPYKAIOIIEeM MUPE
18 CBolicTBa CTEIICHH C ICIIBIM 1 bubmuoreka [{OK
MOKa3aTeseM https://m.edso00.ru/7f435648
19 CBoiicTBa CTENEHU C 1IEJIBIM 1 bubmmoreka [JOK
IIOKa3aTeseM https://m.eds00.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM 1 bu6mmoteka IIOK
10Ka3areyiemMm https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHH C ICITBIM 1 bubnuoreka [{OK
10Ka3areyiemMm https://m.edso00.ru/7f43599a
22 CBolicTBa CTENIEHHU C LENIBIM 1 bubmmnoreka HOK
IIOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaThsiii TpéxuneH 1
24 KBanpaThslii TpéxuneH 1
o5 Paznoxenue kBagpaTHOTO 1 bubmuoreka [JOK
TpEXUJIEHA HA MHOKUTEIU https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBagpaTHOTO 1 bubmuorexa [IOK
TPEXWIEHA HA MHOXKHUTEIU https://m.edsoo.ru/7f42fd38
97 KonTponbHas pabora no temam 1 bu6muoreka [IOK

"KBanparubie kopHu. CTeneHu.

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KBanpaTnsiii Tpexunen"

bubnunoreka LIOK

28 Asrebpanieckas 1poor https://m.edso0.ru/7f430382
JlomycTrMbIe 3HAYCHHUS
29 MIEPEMEHHBIX, BXOJSIINX B
anreOpanvdecKue BhIPOKCHHUS
JlomycTrMble 3HAYCHHUS
30 MIEPEMEHHBIX, BXOJISIINX B
anreOpanvyecKue BhIPaKCHHUS
31 OCHOBHOE CBOICTBO bubmmoreka [JOK
anreOpanvdecKoi qpoou https://m.edso00.ru/7f4308e6
. bubnunoreka LIOK
32 Coxpamerne xpodeii https://m.edsoo.ru/7f430a8a
. bubmuoreka [{OK
33 Coxpamenue apoteii https://m.edsoo.ru/7f430f44
. bubnunoreka LIOK
34 Coxpamerne xpodeii https://m.edsoo.ru/7f430f44
5 | e e Busorea 0K
y A . https://m.edso0.ru/7f43128c
anreOpanyeckux Apooeit
CroxeHue, BEIYUTAHUE,
36 YMHOXEHUE U JICTICHUE bubmoreka HOK
N https://m.edso0.ru/7f4315¢c0
anreOpanyeckux Apooeit
g | e Bnsmorea 10K
M . N https://m.edsoo.ru/7f4318c2
anreOpanyeckux Apooeit
n | e e Bsmorea 0K
™ A N https://m.edsoo.ru/7f431a20
anreOpanyeckux Apooeit
[IpeoOpa3oBaHue BBIPAKECHHIA, BuGmiorexa LIOK
39 COJIepIKaIINX aNredpandecKue

Ipoou

https://m.edsoo.ru/7f43259c



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

[IpeobpazoBanue BoIpaxeHUH,

40 coJiepXKaliux aareopandecKkue bubmiorexa LIOK
https://m.edso00.ru/7f432736
npodu
I o
p | et pexeuh B 10K
ACpKaIl p https://m.edsoo.ru/7f432736
npobu
42 KonTtponbHast pabora o teme bubnuoreka [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE bubnnorexa [JOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmnorexa [IOK
https://m.edsoo.ru/7f42eela
16 dopmyna KOpHEW KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 ®dopmyna KOpHEel KBapaTHOTO bubmmoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyra KOpHEH KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bu6nmorexa LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmmoreka IIOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 Pewienne ypaBHEeHUH, CBOAAIIMXCSA bubnmnoreka HOK
K KBaJpaTHbIM https://m.eds00.ru/7f43c542
59 Pemenne ypaBHEeHUH, CBOASIIMXCS bubnunorexa LIOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue apoOHO- bubmuoreka [IOK
palMiOHAIBHBIEC YPABHEHHUS https://m.edso00.ru/7f4328c6
54 [Tpocreiimue apodHO- bubmuotexa [IOK

palrOHAJIbHbBIC YPABHCHU S

https://m.edsoo.ru/7f432b6e



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

55

56

Pemenne TEKCTOBBIX 3a/1a4 C
MOMOIIBIO KBaJPaTHBIX YpaBHEHUI

Penienne TekcTOBBIX 3a7a4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUI

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f75c

bubnunorexa LIOK
https://m.edsoo.ru/7f42f8f6

57

58

KonTtponpHast pabora o Teme
"KBanpatHbie ypaBHeHUS"

JIuHeitHoe ypaBHEHUE C IByMsI
NEpPEMEHHBIMH, €T0 Irpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJIBIX YUCIIaX

bub6nmoreka [IOK
https://m.edsoo.ru/7f4301f2

59

60

61

JInneliHOE ypaBHEHHE C IBYMS
HepEeMEHHBIMHU, €ro rpauk,
IIPUMEpHI PEILICHUsI YPaBHEHUH B
LEJIBIX YUCIIax

JInneliHOE ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpauk,
IIPUMEpBI PEILICHUsI YPAaBHEHUH B
LIEJIBIX YUCIIaX

Pewrenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

63

Pemenue cucrem 1ByX JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

Pewienne cucreM IByX JIMHEUHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

65

66

IIpuMepsl perieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

I'paduueckas uHTEpHIpEeTAIUSL
YpaBHEHHUS C ABYMS IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

Y CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

['padmyeckas uHTEpHIpETALUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU

bu6nmoreka [IOK

67 Y CUCTEM JIMHEHHBIX YPaBHEHUM C https://m.edso00.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU
68 Pemienne TeKCTOBBIX 3a/1a4 c
IIOMOILBIO CUCTEM YPABHEHUI
69 Pemienue TekcToBBIX 3a1a4 c
MOMOIUIbIO CUCTEM YpaBHEHUN
70 Pemenne TeKCTOBBIX 3a/1a4 c
IOMOILBIO CUCTEM YPABHEHUIN
71 qI/ICjIOBI:Ie HEPaBEHCTBA U UX
CBOMCTBa
79 qI/ICj'IOBBIC HEpaBEHCTBA U UX
CBOICTBa
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIuneiiHble HEpAaBEHCTBA C OQHOU bubmuorexa [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInnelinble HEpaBCHCTBA C OJIHOH
NIEPEMEHHOI U UX pelIeHne
77 CucreMbl TUHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOU IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEWHBIX HEPABEHCTB C bubnuoteka [JOK
OJHOI MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CI/ICT?MLI HHHeﬁHLEX HEPABEHCTB C
OJIHOM NEPEMEHHOM U MX PELIECHUE
N3obpakenue pereHus
80 J'II/IHG§HOFO HelfaBeHCTBa 178704 bubmaorexa LIOK

CHCTEM Ha YUCJIOBOM MPAMOU

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N3obpakenue pemeHus

81 JUHEHHOTO HEPaBEHCTBA U UX 1 Bubmorexa ITOK
o o https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMO
KonTtponbHas pabora mo Temam
82 "HepaBenctBa. CucreMbl 1
ypaBHeHUN"
bubnunoreka LIOK
83 Monsmue ynkim 1 https://m.edso0o0.ru/7f433c12
84 Ob6nacTh ornpeneneHus u 1 bubmmoreka [JOK
MHOECTBO 3HAYCHHI ()YHKIIMU https://m.edso0o.ru/7f433d84
85 Crioco0s1 3a1aHust PYHKIIUI 1
86 I'padux pynkumum 1
CpoiicTBa (yHKINU, HX
87 1
oTOOpakeHHE Ha rpaduke
Urenne 1 mocTpoeHue rpadukoB
88 . 1
GyHKIHHA
89 [Tpumepst rpadukoB QyHKIIHIA, 1
OTPAXKAIOIIUX PeaTbHBIC TIPOIECCHI
o
0 | Sl et e | Busorea 0K
PATHYIO HPOTOPIL https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpapuKu
91 lunepOona 1
bubmmoreka IIOK
92 Tunepbona 1 https://m.edso0o.ru/7f4343e2
bubnmorexa LIOK
— 2
93 T'pacpuic pymxinm y = x 1 https://m.edso0o.ru/7f434572
() :XZ, = X3, =V Y=
94 |x|}'111{“g:g§t¥ec1<oe);)emeﬂ¥de Y 1 bubmorexa IOK
’ N . https://m.edso0.ru/7f434d38
YpaBHEHUH U CHCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX ITOHATHI H Butmorexa LIOK
95 METO/I0B KypCOB 7 U 8 KJIaCCOB, 1

0000111eHNE 3HAHUH /

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

Bcepocculickas npoBepoyHas
pabora

HroroBast koHTpobHAs paboTa /

96 Bcepoccuiickast mpoBepovHas 1 bubmorexa LIOK
https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHKHE OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KIIaCCOB, 1
000011IeHrE 3HAHUI
| .
o | Lo e eemin | B LOK
A0B Kyp ! ’ https://m.edso0.ru/7f43736¢
000011IeH1E 3HAHUI
I .
o | Lo oo eemin | B LOK
A yp s ’ https://m.edsoo0.ru/7f437510
000011IeH1Ee 3HAHUI
I .
oo | ompemecomm i | B LOK
A yp N ’ https://m.edsoo.ru/7f4376b4
0000111eH1Ee 3HAHNI
I .
oy | oompeme cenomes o | B LOK
A yp s ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
I .
o | oompeme oo o | B LOK
A yp s ’ https://m.edsoo.ru/7f437858
000011IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
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9 KUIIACC

Ne
n/n

Tema ypoka

ParmonansHbIe Yncia,
WppalMOHAIILHBIC YUCIIa, KOHCUHBIC
1 OECKOHEYHBIC JECATUYHBIC TPOOH
MHO0XeCTBO NEHCTBUTEILHBIX

YHCell;, ACHCTBUTENLHBIC YHClIa KaK
OCCKOHEYHBIC JICCATHYHBIC IPOOH

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4yeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

BzanmMHO ogHO3HAYHOE
COOTBETCTBUE MEXITY MHOKECTBOM
JICHCTBUTEIIBHBIX YHCEI U
MHO’KE€CTBOM TOYEK KOOPJAMHATHOU
IpsAMON

CpaBHeHHE 1eHCTBUTENIBHBIX YHCEl,
apupmeTHyecKe JefcTBuUs C
JeHCTBUTENbHBIMU YUCIIaMU

o ~N o O

[Tpubmmxénnoe 3HaUeHNE
BEJTMYUHBI, TOYHOCTH MPUOIINKEHHS

OxkpyrneHue ymncen

OxkpyrneHue ymcen

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIUMCIICHU N

[Ipukuaka u oLieHKa pe3yJbTaTOB
BEIUHCIIEHUH

R

10

JInnelinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOASILUXCS K
JINHEHBIM

but6morex [JOK
https://m.edsoo.ru/7f43bf66

11

JInneliHoe ypaBHeHue. Pemenue



https://m.edsoo.ru/7f43bf66

YPaBHEHUN, CBOJSAIIMXCS K
JIMHEHHBIM

KBanparHoe ypaBHenue. Penienue

bu6nmoreka [IOK

12 YPaBHCHHH, CBOAAMXCA K https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
KBagparHoe ypaBHenue. Pemienue
13 ajlfeHI/Iﬁ c}lli SIIIAXCS K Bubmorexa ITOK
P > CBOMUH https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 Buksanparasie ypaBHEHUS bubnnorexa [JOK
P yp https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS buGnuorexa LIOK
AP yp https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHus ypaBHEHUN
16 TpeThel U 4eTBEPTON CcTENEHEH
pa3ioKEHUEM Ha MHOKUTEIH
[Ipumeps! penieHus ypaBHEHUN
17 TpeTher U 4YETBEPTOMN CTEIIEHEN
pa3ioKeHNUEM Ha MHOKUTEIH
18 Pemenue 1po6HO-paliMoOHaIbHBIX bubmmnoreka HOK
YpaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemenue npoOHO-paliioHaNIbHbBIX bubmmnoreka HOK
ypaBHEHUH https://m.edso00.ru/7f43c9b6
20 Pemnrenuie TeKCTOBBIX 3a7a4
anredpanvdeckiuM METOI0M
21 Pemennie TekCTOBBIX 33724
anredpanvyeckuM METOJI0M
29 Pemrenue TekCTOBEBIX 3a7a4
anredpandeckuM MEeTOA0M
23 KonTponbHas pabota mo Teme
"VYpaBHeHHsI ¢ O1HOM nlepeMeHHON"
24 VYpaBHeHUE ¢ IByMS IEPEMEHHBIMHU bubnmnorexa [JOK

u ero rpaduk

https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

25

26

27

28

29

30

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

CucreMa IByX JTMHEHHBIX
YpaBHEHUM € JBYMS IEPEMEHHBIMU
U €€ pelicHne

CucreMa IByX JIMHEHHBIX
YpaBHEHUM € JBYMS IEPEMEHHBIMU
U €€ pelicHne

Cucrema IByX JIMHEMHBIX
ypaBHEHUM C JBYMS IEPEMEHHBIMHU
U €€ perieHne

Cucrema IByX JIMHEMHBIX
yYpaBHEHUM C IBYMS IEPEMEHHBIMU
U €€ periecHne

Pemenue cucreM nByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JUHEUHOE, a
JIpPYroe — BTOPOH CTENEHU

bu6nmoreka [IOK
https://m.edso0.ru/7f43d0b4

bubmuoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM 1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JPyroe — BTOPOU CTENIEHU

bubmmoteka IIOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM 1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JPyroe — BTOPOU CTENIEHU

33

Pemenne cucreM 1ByX ypaBHEHH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JPyroe — BTOPOU CTENIEHU

34

I'padmueckas uHTEpIIpeTaLiys
CUCTEMBI YpaBHEHU C IByMs
MIepeMEHHBIMU

35

Perienue TeKcTOBBIX 3a/1a4
anredpanvyeckuM crnocoOom

36

Pemrenue TeKCTOBBIX 3a7a4



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

anreOpandecKuM crocoOom

KonrponsHas pabora o reme

37 n LAl
Cucremsl ypaBHEHUI
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 HucnoBble HEPABEHCTBA U UX bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmnoreka HOK
40 . .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHelinble HEPABEHCTBA C OJTHOU Bbu6moreka [JOK
41 . .
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU bubnnoreka [JOK
42 . .
MEPEMEHHOMN U UX pEIICHUE https://m.edsoo.ru/7f43af08
43 CucremMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILICHUE
45 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHHE
16 KBanpaTHble HEpaBEHCTBA U UX bubnmnoreka HOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubmmnoreka HOK
peuieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBaA U X
pelieHne
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHue
['paduueckas naTEpIpETALINSL
pag priperan but6mmoreka [IOK
51 HEPABEHCTB U CUCTEM HEPABEHCTB C

ABYMA ICPEMCHHBIMHA

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

I'paduueckas MHTEpIIpETAIIS

52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonrponsHas pabora o Teme
"HepaBenctna"
54 KBagparnunas gynkius, e€ rpadux bubnunoreka LIOK
U CBOICTBa https://m.edso0.ru/7f4396¢6
55 KBanparnunas ¢pyakus, e€¢ rpaduk bubnmnoreka HOK
H CBOICTBa https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk bubnnorexa [JOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
| madom e s Busmorea 101
P ’ P https://m.edsoo.ru/7f439eb4
napadoJIbI
o | o s Busmorea 101
P ’ P https://m.edsoo.ru/7f43a03a
napadoJIbI
o | o s Busmorea 101
P ’ B https://m.edsoo.ru/7f43alac
napaboIIbl
o | o e Busmorea 101
P ’ B https://m.edsoo.ru/7f43a31e
napaboIIbl
o | e s Busmorea 101
P ’ B https://m.edsoo.ru/7f43a526
napaboIIbl
[Tapa6omna, KOOpIMHATHI BEPIIUHBI
62 napaboibl, OCh CHMMETPUU
napaboJIbI
I'paduku pynkuumii: y = kx, y =kx +
63 3 oo _
b’ y:k/X, Y=X7, Y=VX, y_|X|
64 I'padukn dynkmmii: y = kx, y =kx +



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

b, y=k/x, y=x3, y=vx, y=[X|

I'paduxu Gynkmmit: y = kx, y =kx +

05 b, y=k/x, y=x°, y=vX, y=[X|
I'paduxu dynkomii: y = kx, y =kx +

66 5
b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu Gynkmmii: y = kx, y =kx +

67
b, y=k/x, y=x, y=vX, y=[X|
I'paduku dynkomii: y = kx, y =kx +

68 5
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTponbhas pabota no teme bubmmoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTve yncIoBOM bubmuoreka [{OK
OCIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6c¢c6

p | B 10K
PEKyppeHT PMY https://m.edsoo.ru/7f43ebda
dbopMyIoii N-ro uiaeHa

79 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyecKasi Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnmnoreka HOK
Tr€OMETPUYECKAs] IPOTPECCUU https://m.edsoo.ru/7f43f3b4
@opMyIsl N-TO YIeHa

74 apu(pMeTHIECKON 1 bubnmnoreka HOK
r€OMETPUYECKOUN IPOrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI IIEpBBIX N YJIEHOB
®opmyIiel N-To YieHa

75 apudmeTnyeckoil u bubmuoreka [IOK
reOMETPUYECKOUN IIPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@opMyIbl N-TO YIeHa

76 apupMeTHIeCcKOn 1 bu6muoreka [IOK

r€OMETPUYECKON ITPOTrPECCUH,
CYMMBI NIEPBBIX N YJIEHOB

https://m.edsoo0.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

77

78

@opMyiibl N-TO YIeHa
apupMETHIECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

®opmyIbl N-ro wieHa
apudmeTnuecKoit u
reOMETPUYECKON POrpeCCUid,
CYMMBI [IEPBBIX N YICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f72e

bub6nmoreka [IOK
https://m.edso00.ru/7f43f8a0

79

N300pakeHne 4ICHOB
apu(pMeTHUECKON U
r€OMETPUYECKON ITPOrPECCUI
TOYKAaMHU Ha KOOPAWHATHOMN
IJI0OCKOCTH

80

N300pakeHne 4IeHOB
apu(pMeTHUECKON U
Tr€OMETPUYECKON ITPOrPECCUI
TOYKAaMHU Ha KOOPAWHATHOMN
IJIOCKOCTH

81

JInHeWHBIN 1 SKCIIOHEHIIUAJIbHBIN
pocTt

82

CroxxHEIe IMPOLCHTHI

bubmmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

84

Cno’xHbIe MPOLIEHTHI

KonTponbnas pabota mo Teme
"YycIoBBIE IOCIEN0BATEILHOCTH"

bu6mmoteka IIOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka IIOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, 0600mEeHNE U
CUCTEeMaTH3alusl 3HAaHHA. 3aMuch,
CpaBHEHME, ACHCTBHUS C
NeHCTBUTENEHBIMH YUCIIAMH,
YuCIoOBas npsamas

86

[ToBTOpeHue, 06001IeHNE 1
cHCTEeMaTH3aINsI 3HAaHUH.



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[IponieHTBI, OTHOLIEHHUS, IPOIOPLIUU

[ToBTOpeHUEe, 0600IICHNE 1

87 CUCTEMATH3AalNs 3SHAHUN.
OxpyriieHue, npuOImKeHUe, OIeHKA
[ToBTOpeHUE, 0600IICHNE 1

88 cucTteMaTu3anus 3HaHuil. Pemenue bubnnorexa [{OK
TEKCTOBBIX 33/1a4 apu(METHYECKIM https://m.edsoo.ru/7f443b12
crocooom
IToBTOpEeHME, 0000IIEHNE 1

89 cucTeMaTu3alus 3HaHui. Pemenue bubmuoreka [IOK
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpEeHUE, 0600IICHNE 1

90 cucTeMaTu3alus 3HaHuil. Pemenue bubmuoreka [{OK
TEKCTOBBIX 33]1a4 apUPMETHICCKIM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpEeHUE, 0600IICHNE 1

91 cucTeMaTu3anus 3HaHHM. bubmuorexa [IOK
[TpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 06001mIeHNE 1

92 cHUCTeMaTH3aIvs 3HaHHUH. bubmuoreka [{OK
[Ipeobpa3zoBanue anredpandeckux https://m.edso0.ru/7f444364
BBIPKCHUH, TOMMYCTUMbBIC 3HAYCHHSI
[ToBTOpenue, 0600IIEHNE U

93 cucTeMaTu3anus 3HaHHM. bubmuorexa [IOK
[IpeobOpazoBanme anredbpanyecKux https://m.edso0.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI
[ToBTOpeHue, 06001IeHNE 1

94 cHUCTeMaTH3aIvs 3HaHUH. bubmuoreka [{OK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMYCTUMBIC 3HAYCHHS

95 [ToBTOpeHUE, 0000IIEHNE 1 bubmmoreka [JOK


https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

cucremaTtusanus 3Hanui. OyHkuuu:

MOCTPOEHHE, CBOMCTBA N3YUCHHBIX
byHKIUH

https://m.edsoo.ru/7f444c56

96

97

[ToBTOpeHUE, 0600IICHNE 1

cucrtemaTtusanus 3Hanuil. DyHkuumu:

IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMHA
[ToBTOpEeHuE, 0000IIEHNE U

cucremaTtusanus 3Hanui. OyHkuum:

MOCTPOEHHE, CBOMCTBA H3Y4YEHHBIX
byHKIUH

bubnunoreka LIOK
https://m.edsoo.ru/7f444f44

bubnuoreka [{OK
https://m.edsoo.ru/7f44516a

98

99

100

[ToBTOpEeHME, 0600IICHNE 1

CHUCTEMAaTHU3al i 3HAHWM. (DYHKI_II/II/IZ

IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIHHA

IToBTOpEeHME, 0000IIEHNE 1
CUCTEMATU3ALMS 3HAHHUM.
I'paduueckoe penieHre ypaBHeHUN
U UX CUCTEM

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAHUH.
I'padnueckoe pemienue ypaBHEHUI
U UX CUCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f4452¢e6

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

101

Wrorosas koHTpoJIbHAs paboTa

102

O000IIIEHNE U CUCTEMATHU3AIINS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUsl 0CHOBHOI
pesyabTaTa 00pa3oBaTe/IbHOM NPOIrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 Uucna u BBIYUCIECHUS
11 BbmonHsaTe, coderas  yCTHbIE M NHCbMEHHBIE  INPUEMBIL,
' apudMeTHuecKue NeicTBUA ¢ palliOHAIbHBIMU YHCIIaMHU
Haxogute  3Hau€HUs  4YMCIOBBIX  BBIP@KEGHHUH,  IPHUMEHATH
1.2 pa3Ho0Opa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN JPOOHBIX
BBIp@)KEHUI, cofiepxKalux OObIKHOBEHHbIE U JECATUYHbIE JpoOU
[Tepexogute oOT omHOM QopMbl 3amucu yMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO POOb)
14 CpaBHUBATH U YIIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OxpyrisaTh unucna
BBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCIEHHUH, OLICHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUHM. DBBINOIHATE JAEUCTBUSA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh NpU3HAKU AECIMMOCTH, DPA3JIOKEHHE HA MHOXKHUTEIN
' HATypaJIbHBIX YUCEl
Pemarp mnpakTHKO-OPHUEHTHPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHOHAIBHOCTBIO  BEIUYMH,
1.8 MPOLEHTAaMH, HHTEPIPETHUPOBATh PpE3YyNbTaThl pEIICHUs 3a1ad C
y4€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTpPUBAEMBbIX
00BEKTOB
2 AnrebpanuecKue BHIPAXKCHUS
21 Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,
' IPUMEHATH €€ B IIPOLIECCEe OCBOCHMsI yUeOHOro MaTepuana




Haxonute 3HayeHuss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYEHUSX [IEPEMEHHBIX
23 BeinonuATe npeoOpa3oBaHMsl LENOr0 BBIPAXKEHHS B MHOTIOWICH
' NPUBEJICHUEM MOJAO00HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BBINOTHATE YMHOKEHUE OJJHOYWIEHA HA MHOTOWIEH U MHOTO4JIEHA Ha
2.4 MHOI'OWJIEH, HPUMEHATh (OpMYyNbl KBaJpaTra CyMMbl U KBajpaTa
pazHoCTH
OcCylIecTBISATh  pa3jOKEHUE MHOTOWIEHOB HA MHOXUTEIH C
2.5 MOMOIIbIO BEIHECEHUS 32 CKOOKHM OOIIET0 MHOXUTEIS, TPYIIHUPOBKU
CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOXKECHHS
26 [TpumeHnsTh NpeoOpa3zoBaHUS MHOTOUJIEHOB JIJISl PEILIEHUS Pa3IMUHbIX
' 3aJla4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 peallbHON IPAKTUKHU
27 Hcnonbs30BaThk CBOMCTBA CTEIIEHEH C HATYpaJIbHBIMH ITOKa3aTEIsIMU
' JUIs IpeoOpa30BaHuUs BbIPAXKEHUN
3 VYpaBHEHUSI U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IpaBHJia IEPEXo/ia OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [TpumensaTs rpaduyeckue METOAbl NpPU PEIICHUH JHMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupate mnpumepbl Map YWUCEN, SBISIIOIIMXCA  pEIlIeHUEM
' JIMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; TOJIb3YSCh I'PpauKOM, IPUBOJAUTH TPUMEPHI
pellIeHus ypaBHEHUs
35 Pemate cucTteMbl ByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
' NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKu
CocraBisTh 1 penaTh JUHEMHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHIA IO YCIIOBHIO 3a/Ia4H, HMHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3yJabTaT
4 Koopaunate! u rpadguku. OyHKIINN
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTCPBAJBI, 3alMChIBATh

YU CJIOBBIC TPOMCIKYTKH HA aJII‘66paI/I‘-IeCKOM SA3BIKC




43 OTMmedaTh B KOOPJAMHATHOW TUIOCKOCTH TOYKH IO 33JaHHBIM
' KOOpJMHATaM
43 Crtpourts rpaduku JTuHEeHHBIX QyHKIMNA. CTpouTh rpaduk GpyHKINUN Y
' = [x|
OnuceiBaTh ¢ MOMOIILI0 (DYHKIIUN W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSIHHE, LIEHY, KOJHUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIIEHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHune GyHKIIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
4.6 uH(popMaIMK, HW3BJICKAaTh M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpaUKOB pealbHBIX MIPOIECCOB U 3aBHCHUMOCTEH
8 KUIIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie NpeMeTHbIE Pe3yILTATh 0CBOCHHS OCHOBHOI
pesyaBTATA o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
1 Uucna u BBIYUCIECHUS
Hcnonp30BaTh  HadajdbHBIC  TPEACTABICHUS O  MHOMKECTBE
11 JNENCTBUTENBHBIX YHCET ISl CPAaBHEHUS, OKPYTJICHUS U BHIYHCICHUH,
' HU300paxkaTh JEHCTBUTEIBHBIC YHCIIA TOYKAMH Ha KOOPJIWHATHOU
IpsAMOi
[IpumensTh TOHSATHE AapU(PMETUYECKOTO KBAJAPATHOTO KOPHA,
1o HaXOJWTh KBaJpaTHbIC KOPHHU, HCIONB3yS IPH HEOOXOTUMOCTH
' KaIbKYJSTOD, BBITIOTTHSATH npeoOpa3oBaHus BBIpQXEHUH,
CoJIeprKaNInX KBaJIpaTHBIC KOPHH, UCTIOIB3Ys CBOWCTBA KOPHEH
13 Hcnonp30BaTh 3amucy OONBIIMX M MaJbIX YHUCET C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaKeHHs
[TpuMeHSTh TIOHATHE CTENEHU C IEeJBIM TOKa3aTelIeM, BBITIONHATH
2.1 npeoOpa3oBaHus BBIPAXKEHUH, COAEPKAIIUX CTEHNEHU C LEIbIM
MoKa3areyieM
BbINONMHATE  TOXKAECTBEHHbIE MpeoOpa3oBaHUs  pallMOHAIBHBIX
2.2 BBIPQXKEHUI HA OCHOBE NPaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H
anreOpanvdecKuMHu IpoOsSIMH




2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

3.1

3.2

[TpumeHsTH TpeoOpa3oBaHusl BRIPAKEHHUH ISl PEIICHUS] Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpaBHCHHUA W palHlOHAJIBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C IBYyMA

NEPEMEHHBIMHU

[IpoBonuTh mpoCTEWIIE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
Mpe/ICTaBICHU (YCTaHABIUBATh, UMEET JIU YPaBHEHHE WM CHCTEMa

YPaBHEHUH pellIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[lepexonuTs OT ciOBeCHOW (GOPMYIHMpPOBKM 3amaud K €&
anreOpanyecKord MOJENU C MOMOIIBIO COCTABIICHHUS YPABHEHHS WIIH
CUCTEMBbl YpaBHEHHH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4y MOJYyYECHHBIN pe3yJIbTaT

3.4

4.1

[IpuMeHsATh CBOMCTBAa YHMCJIOBBIX HEPABEHCTB JUIsi CpPaBHEHUS,
OLICHKH, pellIaTh JUHEWHbIC HEPABEHCTBA C OJHOM EPEMEHHON U UX
CHCTEMBI, 1aBaTh rpauIECKyI0 WILUTFOCTPAIIMIO0 MHOYKECTBA PEIICHUN
HEpPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[TornMmaTh ¥ UCHONIB30BaTh (PYHKIMOHABHBIE TOHATHUA W S3BIK

(TepMHUHBI, CUMBOJMYECKHE O0O3HAYEHMsI), ONpPEAEATh 3HAUEHHE

(YHKLMU 110 3HAaYEHUIO apryMeHTa, ONpeAessTh CBOMCTBA (DYHKIIMU

o e€ rpaduky

4.2

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIUHI BHJIA:
y=k/x

k/x
, Y =X, Y = X3, ¥y = [X|, OMUCBIBAaTh CBOWCTBA YHCIOBOM (PYHKLUU MO €€

rpaduxy

9 KVIACC




Koxa

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM

NpoBepPsIEeMOro v
pesyabTaTa o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
1 Yucna u BBIYUCIEHUS
11 CpaBHUMBaATh U yNOPSAJOYMBATH PALMOHAIBHBIE U HpPpPAlMOHAJIbHbBIC
' qucIiIa
BrimonusaTe apudpmeTrueckue 1eHCTBUS ¢ palliOHAIbHBIMU YUCIIAMU,
1.2 coYeTasi yCTHbIE U MUCbMEHHBIE NMPUEMBI, BBIIIOJIHATD BHIYMCIEHUS C
UPPALMOHAIBHBIMU YU CIIAMH
13 HaxonuTe 3HaueHUs CTeNEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,
' BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKCHUN
14 OKpyrnaTh  JCHUCTBUTEIBHBIE  YHUCIA, BBINOJHATH  IPUKUIKY
' pe3ynbTaTa BEIYMCICHUN, OLICHKY YHCIOBBIX BBIPAKECHUMN
2 VYpaBHEHUs U HEPABEHCTBA
’1 Pemate nuHElHBIE W KBaJpaTHbICE YpPaBHEHUS, YpaBHEHMUS,
' CBOJIAIIMECS K HUM, NTpOCTeine [poOHO-paliMoHaIbHbIE YpaBHEHUS
Pemate cucTemsl IByX JTUHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemiate TekcToBBIE 3a/1auM alreOpandeckuM CIoCOOOM C MOMOILBIO
2.3 COCTaBJICHUS! YPaBHEHHsI WM CHCTEMBI ABYX YpPAaBHEHHUH C ABYMs
MEPEMEHHBIMU
IIpoBOoaUTE MIpPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
” ypaBHEHUN, B TOM 4YHCI€ C NOPUMEHEHHEM TpapUuUecKux
' MpeJICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIU YpaBHEHUE
WM CHCTEMA YPaBHEHHM pellIeHus], €ClI UMEET, TO CKOJIBKO)
Pemate nMHEWHBIE HEpPaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
2.5 n300paxxaTh pelIeHe HEPaBEHCTB Ha YHCIOBOM MPSMOIA, 3aIIUCHIBAThH
pelIeHUE C IIOMOLIBI0 CUMBOJIOB
PemaTte cucTemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB,
26 BKJIIOUAIOLIME KBAJIpaTHOE HEPABEHCTBO, H300pakaTh pelIeHHe

CHUCTCMbI HCPABCHCTB HaA YHCI0BOM HpﬂMOfI, 3alMUCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcnonbs30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4

3.1

OyHKIMU

PacriosnaBate  QyHKIMHM ~ W3y4eHHBIX  BuaoB.  IlokasbiBaTh
CXEMAaTHYeCKH pAacIlOJIOKEHHE Ha KOOPAMHATHOM  IUIOCKOCTH
rpapukoB QyHkimii Bunma: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIUCHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMHA

3.2

3.3

3.4

4.1

[Toka3pIBaTh CXEMATHYECKH pACIOJOKEHUE Ha KOOPAUHATHOM
IIOCKOCTH TpadukoB GyHKIMM Buga Y = VX, Y = [X| © onuckiBaTh
CBOICTBa PYyHKIIMIA

Ctpouth M u300paxaTb CXEMAaTHUYECKU TpaUKu KBaJAPATUUYHBIX
GyHKIMI, OMKMCHIBATH CBOWCTBAa KBAAPATUYHBIX (PYHKIHMHA MO HUX
rpadukam

Pacno3naBath KkBagpaTuuHylo (GYHKIUIO MO (Gopmyse, MPUBOIUTH
MpUMephl KBAaJIPpaTUYHBIX (PYHKIHMA U3 peanbHOW KU3HH, (UMKH,
TEOMETPHH

ApudmeTrndeckast U TeOMETpUUYECKasi TPOrPeCcCUu

Pacrio3naBath apu()METHYECKYI0O U TEOMETPHUYECKYIO IMPOrPecCHr

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BBINOMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpMys N-ro 4ieHa
apu(MeTHUECKONW U FeOMETPUUECKOM MPOrpeccHii, CyMMbI MEPBBIX N
YJIEHOB

N300pakaTb ~ wieHbl  TOCJIEOBAaTEIIbHOCTH  TOYKAMHU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pemats 3am1aun, cBsI3aHHBIE C YHUCIOBBIMU N1OCJIEIOBATEILHOCTSIMH, B

TOM YHCIC 3aJa4yu U3 pCaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Hucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JICCATHYHBIC, TIEPEX0] OT OJHON (OPMBI 3aIUCH
11 apoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPSAI0YMBAHNE PALMOHAIBHBIX YHCEI
19 Apudmernaeckue eWCTBUS C pallMOHATIBHBIME YUCIIaMu. Pemenne 3anayq u3
' peanbHON MPAaKTUKU HA YacTH, Ha IpodH
13 CreneHb C HaTypajdbHBIM IIOKa3aTelleM: ONIpeiesieHHe, NpeoOpa3oBaHUe
' BBIPQKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOU B BUJE MPOIEHTOB.
' Tpu ocHOBHBIE 3a/1a4y Ha NIPOLIEHTHI, PELICHHE 3a7jad U3 PEAIbHOM IPAKTUKHU
15 [IppuMeHeHHEe TNpPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YHCEIl
16 PeanbHble  3aBHMcMMOCTH, B TOM 4YMcie TMpsmMas M oOparHas
' MIPONOPLIHOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAUEHUS TIEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenus mo ¢popmynam
23 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 OpnHownensl 1 MHOrouIeHbl. CTeneHb MHOTOWIeHa. CloXKeHne, BHIYUTaHuUE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pasHocTH. DopMmyna pa3HOCTH KBaapaToB. PasnoxkeHne MHOrOWIEHOB Ha
MHOXKHUTEIN




3 YpaBHeHUS
31 VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBHia NpPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
3.9 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YUCIO KOpPHEW JMHEHMHOTO
' YPaBHEHUs, PEIICHNE JINHEWHBIX YPaBHEHUN
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 337auu. PerieHrne TEKCTOBBIX 3aau C
' IIOMOUIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs IepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojacTaHoBKH. [Ipumeps! penienns TeKCTOBbIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKuun
4.1 Koopaunara Touky Ha mpsmMon
42 Yucnossle IpoMexKyTKH. PaccTosiHue MKy ABYMS TOYKaMH KOOPAUHATHOU
' MpSAMOit
43 [TpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
' TOYKH Ha KOOPJAWHATHOM IJIIOCKOCTH
4 ITpumeps! rpadukoB, 3a1aHHbIX GopMmynamu. UreHne rpauKkoB pealbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'papuk pynxnuu. CoiicTBa QyHKIMHA
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkumm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
11 KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMppPAlMOHANIBHOM YHCIIE.
' JlecATUUHbIE TPUOINKEHUS UPPALMOHATIBHBIX YHCEIT
CroiicTBa apuMETHYECKUX KBAJPATHBIX KOpPHEH M HMX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN U BBIUYHCIICHUSIM.
JleiicTBUTENbHBIC YKCTIA
1.3 CreneHb ¢ 1HenbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa




2 AnrebpanuecKue BHIPAKCHHS

21 KBagparuelii  TpEXuieH, pa3lloKEHUE KBAaJpaTHONO TPEXWIEHA Ha
' MHOXKHUTEIHN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

2.3 CrnoxeHue, BRIUMTAHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

2.4 PanronansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHme, (opMyna KOpHEH KBagpaTHOTO YpaBHCHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaIPaTHBIM

3.3 [Ipocreiimme qpoO6HO-palliOHANILHBIE YPaBHEHUS

I'padmueckas nuHTEpHIpeTalns ypaBHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPABHEHU C ABYMs MEpeMEHHbIMU. [[prMepbl peleHns cuctem
HEJTMHEWHBIX YPAaBHEHUH C IBYMS IEpEMEHHBIMH

3.5 Perrenre TekCTOBBIX 3a7a4 anreOpanyeckuM Crocooom

3.6 UYncnoBbie HEPAaBEHCTBA U X CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJTHOM NEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIMH

i1 ITonartue @ynkuun. OOIacTb oONpeneneHuss M MHOXKECTBO 3HAUYEHUM
' ¢bysaxuu. CriocoObl 3aaHus PYHKIMHA

4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB YHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH

44 @OyHKIUYN, ONMUCHIBAIONINE TIPSIMYI0 W OOpaTHYIO TIPOMOPIHNOHAIHHEIC
' 3aBUCUMOCTH, UX I'pauKu

45 Oyukumu y =Xx2, y = X?

4.6 Oyukuuu y = [IX, Y = |x|

4.7 I'paduaeckoe perneHne ypaBHEHUH U CUCTEM YPaBHCHHMA

9 KIIACC




Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1 Yucna v BBIYKCICHUS
11 ParonansHble 4Mcna, MppanMoOHATBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCTUYHBIE JPOOU
MHOXECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
19 OecKOHEUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAMHATHOM IPSAMOM.
CpaBHeHuE 1EHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckne IeHCTBHS C ACHCTBUTEIHLHBIMHI YUCIAMH
N3mepenus, npuOImxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 JUINTEIBLHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOIKkenHus. Okpyrienue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 VYpaBHEeHUs ¢ OAHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHH, CBOIAIIMXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHss ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-paliMOHATBHBIX YpaBHEHUH
2.6 CucreMsbl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTODPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTEIIEHU
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHHBIX HEPABEHCTB C OJHOW MMEPEMEHHOU
2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM
2.15 KBanpaTHble HEpaBEeHCTBA
216 I'paduueckas mHTEpHpeTalns HEPABEHCTB U CUCTEM HEPAaBEHCTB C ABYMS

MNEPEMCHHBIMU




DyHKIMHU

Ksagpatnunas ¢ynkuus, e€ rpaduk um cpoiictBa. [lapabona, KOOpAMHATHI

3 BEPILKHBI MTapaboIibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHKIMI , 1 KX CBOKMCTBA
4 UYucnoBsle NOCIEA0BATENBHOCTH

i1 Omnpenenenue U crocoObl 3a/1aHusl YUCIOBBIX MOCIIEA0BaTENbHOCTEHN. 3aqaHue
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM hopmynoit u ¢popmymoii N-To ujaeHa

45 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuQMeTHuecKoin
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

43 I'eomerprueckass mporpeccuss. @Popmyinbl N-TO  4ieHAa TIE€OMETPUUYECKOU
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

14 H3o0paxenne uiaeHOB apU(PMETHUYECKOH U TEOMETPUUYECKON Mporpeccuii
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CnoxxHbI€ POLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXXECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHIMHU:
rpad, CBA3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpaHuuecKoe Ipe/CTaBICHHUE
MHOJKECTB JUIsI OIKCAHUSl pealibHBIX IPOLIECCOB U SIBICHUH, MpuU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH NPUMEPBl U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATUSIMHU: HATYpAJIbHOE YMCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YHCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYEeCKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOPSIOYMBATh YHWCJIA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISITh YHUCIA; YMEHUE JenaTb MPUKUIKY U OLICHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUI KBaIpaTHbIN KOPeHb, MHOTOUJIEH, areOpanyeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéThl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXEHUN U
BBIPAXEHUI C KOPHSAMH, Pa3/IoKEHUE MHOIOWIEHA Ha MHOXKUTEIH, B
TOM 4YHCIE C MCIOJb30BaHHMEM (OPMyN pPA3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI U pa3HOCTH

YMenue ONCpUpOBATh MMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHHUC




C OJHOW IEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHBIC U KBAaIPATHBIC YPABHCHMUS,
JIPOOHO-PAIMOHANBHEIC YPaBHEHUSI C OJIHON MEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3aJa4; yMEHUE MHCIIONb30BaTh KOOPJUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISI MU300pakKeHUs pelleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarth NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE M HAWMEHbIIEE 3HAYCHHS
byHKIHIH; YMEHHE  OINEpUPOBATH  TOHATHSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpadukm  GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, A peLIeHUs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TeOMETpUYEecKass MPOrpeccuu;  yMEHHeE
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpu PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘-Ie6HLIX NpeaMETOB U peam,Hoﬁ JKHN3HHU

YMeHue pemars 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
IO W 4YacTH, JABIDKEHHE, paboTy, IIeHy TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7a4X U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
UCCJIEIOBATh MOJYUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIOMOJ00HOCTh

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHune onepupoBarh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsMas,
IyY, JIOMaHas, yroi, MHOT'OYT'OJIbHUK, TPEYrOIbHIUK,
paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,

IPSMOYTOJIbHBIM TpEyrojbHUK, MeIuaHa, OHUCCeKTpuca W BBICOTA




10

11

12

13

TPEYrOJbHUKA,  YETBIPEXYTOJIBHUK,  HapajulejorpamM,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pelIaTh 3a/1adyd, B TOM YHUCIIEe U3 MOBCETHEBHOU JKHU3HM, Ha
HaXO0X/1E€HNE F€OMETPUUECKUX BEJIMYHUH C IPUMEHEHUEM U3YUYEHHBIX

cBoMcTB (huryp u pakToB

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIeIbHOCTh U MEPICHIUKYISIPHOCTD MPSIMBIX,
YroJl MEXIy MPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOHAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIbHO TOYKH U TPSIMOW; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mHapaulelbHOCTh U

NEPHNCHAUKYJIAPHOCTD IIPAMBIX B OKPY’KarOIIEM MHUPE

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCCTOSHHUE, Yol
(BeMMyMHA yIJia, CHHYC U KOCHHYC yIJla TPEYroJIbHHMKA), IUIOIIA/Ib;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopeMy [ludaropa, TpUTrOHOMETPUYECKHUE COOTHOMICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, i (ONENEY

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
MIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTIO

YMeHue ONnepupoBaTh TMOHATUAMHU: MPAMOYroJibHad CHCTCMaA
KOoOpJuHAT, KOOpJAMWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaTh BCKTOPbI W KOOPAWHATHI JJIA
MNPEACTAaBJIICHUA JAHHBIX W PCIICHHUA 3a/la4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU
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VYMeHHe OmepupoBaTh IOHATHSIMHU: CTOJIOMKOBBIE M KpPYTOBBIE
qUarpaMMbl, TaOJHMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,

HauOoJibIlIee U HAaMMEHBIIIEE 3HAYCHUSI, pa3Max YUCIOBOro Habopa;




YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
MHPOPMaLIMIO, NPEACTaBICHHYI0 B TaliMLaXx U Ha JAuarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLECCOB U
ABJICHUM; YMCHHME pacCIO3HaBaTh W3MCHYMBBIC BCINYMHBI B

OKpYXaIoIIeM MHpPE
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YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B OMbBITaxX ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aja4d METOJOM OPraHW30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
IIpaBWJIa YMHOXKEHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEalIbHBIX
COOBITHIA U SBIICHUI, TOHUMATh POJIb MIPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXKAaIOUIEeM MHpPE U B KH3HHU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN B €TO POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHue BbIOMpaTh MOAXOISAIMINNA HW3YYEHHBIH METOJ Ul pEelIeHUS
3a/1a4y, [IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MATEMATHKU
B HCKYCCTBE, OIIMCHIBATH OTHAECIBHBIEC BBIJAIOLINECS DPE3YJIBTATHI,
IIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Koxa IIpoBepsieMblii 31€MEHT COAEP/KAHUA

1 Yucna u BBIYUCIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIE
' MepUOIUYECKHe 1podu

13 PanmonanbHpie uucna. ApupMmeTHyecKue OIepauud C pandoOHAIbHBIMU
' yHuCcllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' yHuCllaMu

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUs, HNPUKHUIKA M OLIEHKa
' pe3yJibTaTa BEIYMCIECHU
2 Anrebpanueckue BbIpaXKEeHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

’5 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IOKA3aTEJEM.
' CBolicTBa CTeNEHH

2.3 MHorouneHs!

2.4 Anrebpanueckas 1poob

”s ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cTtemeHu.  JledicTBus ¢
' apu(pMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS U HEpAaBEHCTBA

31 Lenbie u npobHO-panoHaNbHble ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUH

39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 YucnoBele NOCIE0BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH

4.2 Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX




MPOLEHTOB

5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
olpeieNIeHusl U MHOXecTBO 3HaueHui pyHnkuuu. Hynu gynkmuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMBI ¢yHKund. HaunOosnpliee m HamMeHbIIee 3HaYeHUWE (YHKIHMU Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyeckix BEIMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Maremaruka. Anrebpa: 7-i1 kiacc: 0a30BbIl ypOBEHb: yueOHUK; 15-¢ uzmanue,
nepepadotanHoe MaxkaperueB FO.H., Munmiox H.I'., Hemxos K.M. u ap.; mox
penakuueit TensikoBckoro C.A. AxkuuoHepHoe o6mecTBO «3marenbcTBo
«IIpocBemenue»

* Maremaruka. Anre0pa: 8-if kitacc: 6a30BbIil ypOBEHb: yUeOHUK; 16-¢ u3nanue,
nepepadboranHoe MakapsrueB F0.H., Munarok H.I'., Hemkor K.W. u np.; non
penakiueit TemsxoBckoro C.A. AxunoHepHoe o0OmecTBo «M31aTenbcTBO
«IIpocBemenue»

* MaremaTtuka. Anredpa: 9-i kiacc: 6a30BbIl YPOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadboranHoe MakapsiueB FO.H., Munatok H.I'., Hemko K.W. u np.; non
penakiuenn TemskoBckoro C.A. AknuoHepHoe oOmectBo «M3aaTenbeTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS

* Kpaitnesa JI.Lb. Marematuka. AnreOpa: 7-#i kimacc: 0a30BBIi YPOBEHB:
KOHTPOJIbHBIE M CAMOCTOSTENIbHBIE PaboThl: yueOHoe mocooue / JI.b. Kpaiinera. —
5-¢ u3., crep. — Mocksa: [Ipocsemienue, 2025

* Kpaiinera JI.b. Maremaruka. Anrebpa: 8-ii kiacc: 0a30BbI ypOBEHB:
KOHTPOJIBHBIE U CaMOCTOATENIbHBIE pa0oThI: yueOHoe nocodue / JI.b. Kpaitnera. —
2-e u3n., crep. — Mocksa: [Ipocsemenne, 2025

* Kpaitnera JI.b. Marematuka. Anrebpa: 9-if kimacc: 0a30BbIi YPOBEHB:



KOHTPOJIbHBIE U CAMOCTOATENIbHBIE pa0oThI: yueOHoe nocodue / JI.b. KpaiineBa. —

4-¢ uzn., mepepad. — Mocksa: [IpocBemenue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

» Enena [llupsesa: "Pacneuaraii u pemn" (marematuka) (time4dmath.ru)

* math100.ru — IMoaroroBka k EI'D u OI'D o maremartuke

o [1Ikomna [Mudaropa EI'D u OI'D no maremaruke | BKonrakre (vk.com)

« CHAM T'HA: Pemry OI'D, EI'D, BIIP, I'BD, IIT — (sdamgia.ru)



https://www.time4math.ru/
https://math100.ru/
https://vk.com/topic-40691695_49005834?ysclid=l8sj9muw4v150285971
https://sdamgia.ru/?ysclid=lc8pab5b7q595136776
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