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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMaTUYECKON HAyKOMW SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
obOmectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHS HAOJI0aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOIIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
pelIeHue 3a1a4 ABJISIETCS peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA O0yUEeHHUS.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuMU: «Yucna ¥ BeIUUCICHUSN», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOIUTCS JIOTUYECKU PACCYXK/aTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTuueckoro s3bpika. CopaepkaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeED.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHUS MMOJIB30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PElIeHHUs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEJIEH, OIMCAHMS NPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTH4ecKod MOJAeNd
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAJIBHBIMU YKCIIaMU. Pelrenne 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHUIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHHUE BBIPAKECHUS C NIEPEMEHHOU. JlomycTumble
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, MPABUIIA PACKPBITHS CKOOOK UM MPUBEJICHUS MOAOOHBIX CIaraeMbix.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHeHUW. CocTaBieHUE YpaBHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIocOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHus TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

PannoHnanbHble 4MCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdeckue MACUCTBHUS C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHre ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
areOpanvdeckuM METO/I0M.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OXHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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



Yucnosele mociaenoBaTeNbHOCTH  YUMCIOBBIE MOCTIEA0BATEJIbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM 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» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HWHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

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

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEeHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALIH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0JIArONOTYyYHS:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI MJI1 OKPY’KAKOIIEHl Cpeapl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO J€ATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECCTBEHHbBIC MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHATUN, OTHOIIEHWH MEXIYy IOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTh W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaWBaTh APrYMEHTAIIMIO, TPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOK) NO3ULINI0, MHEHHE;

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

CaMOCTOSITENIHO (POPMYIHPOBATh 0000ILEHUS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GopMy TMpeACTaBiICHUS WHDOpMAMU U WILIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLIEHMBAaTh Kauye€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yabpTaTa peleHns MaTeMaTUYECKOH 3aJ1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonHsaTh, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aIIUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYHH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemlars yiMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NPHUMEHSS NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YMCIIOBBIE IPOMEKYTKN Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, ILIEHA, KOJWYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TpaUKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paXkaTh JACHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX KBAJpaTHBIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEH.



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

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKAIIUX CTETICHH C LIEIbIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS] PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh MpocTeiiiive UCCAeAOBaHUSI YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBIICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
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
rpa@uyuecKky0 WIUIIOCTPAIMI0 MHOXKECTBA PEIICHWHA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, ONpeAesiATh CBOWCTBAa (PYHKIUU 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIlMOHAIIBHBIC U UpPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTENIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IBYMsI IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATh PENIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 10 (HopMyIie, MPUBOJIUTH TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHUS C HUCHOJB30BaHHMEM (opMyn N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKM3HU (C MCIIOIh30BAHUEM KAJBKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE 26 5 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE > https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 16 1 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene > 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 10 1 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS bu6nuoreka [IOK
7 . 17 1
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 [TonsiTHE palMOHAIILHOTO YUCIa 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMHU YUCIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudpmernueckue NeiCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
7 CraproBast KOHTpOJIbHas paboTa 1 1
8 CpaBHeHMe, ynops10uMBaHue 1
paIOHATIBbHBIX YHCE
9 CpaBHeHue, yrnopsJ04lBaHNue 1
paIOHATIBHBIX YHCE
10 CpaBHeHue, yrnopsJ0ulBaHNue 1
palMoHAIBHBIX YHCE
1 CreneHb ¢ HaTypaJbHBIM 1 bubnnoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
12 Crenens ¢ HaTypalIbHBIM 1 bubnuorexa [IOK



https://m.edsoo.ru/7f4211de

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f421382

13 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f42154e
14 Crenensb ¢ HATYpATbHBIM bubnmoreka [JOK
MoKa3areyieM https://m.edsoo.ru/7f4218be
15 CreneHsp ¢ HaTypalIbHBIM
MOoKa3aTeiemM
16 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PEaTbHOM MPAKTHKU
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOILICHTHI U3 PEaTbHOU MPAKTHKU
19 Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MIPOIICHTHI U3 PeaTbHOU MPAKTHKU
20 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
21 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHUCEIT
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOTMOPITMOHATBHOCTH
o5 Peanbubie 3aBucumoctu. [psimas u
oOparHas MPOMOPIUOHATEHOCTH
26 Kontponbhas paborta mo teme



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

"PamuonanpHbIe yncia"

27 BykBeHHbIe BbIpaXkeHUs bubmmorexa [TOK
K p https://m.edsoo.ru/7f41feec
28 DopmyIisl
29 dopMmybl
30 [Tepemennsbie. JlomycTrMble 3HAYCHHUS
MIEPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa LHOK
P » PAckp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE MOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
34 BBIPAKEHUI, pacCKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
I0Ka3areyieM https://m.edso00.ru/7f421382
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IOKa3areyieM https://m.edsoo.ru/7f42154e
37 CBOIiCTBa CTETICHU C HATYPATHHBIM bubnuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f4218be
bu6nmoreka [JOK
38 M
HOTOTICHE! https://m.edsoo0.ru/7f42276e
39 MHOTro4YICHBI bu6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/7f422930

40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
a1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
4 Ciio)keHue, BBIYMTaHHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
43 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYJICHOB https://m.edso00.ru/7f423182
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
45 @opMyIibl COKpAIEHHOTO bubnuotexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
46 DopMyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edsoo.ru/7f424fd2
48 DopMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
49 Paznoxxenre MHOrO4JI€HOB Ha bu6mmorexa [IOK
MHOKHTEIHN https://m.edso00.ru/7f423312
50 PaznokeHre MHOTOYJICHOB Ha bubmuoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
51 Paznoxenre MHOrO4JIEHOB Ha bu6mmorexa [IOK
MHOXUTEIHN https://m.edsoo.ru/7f4239de
59 Pa3noxeHre MHOrO4JI€HOB Ha
MHOXHUTETHN
53 Konrtponsnas pabora no teme



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

"Anredpanyeckue BbIpaXKeHus "

VYpaBHeHue, npaBuia

54 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUM
JIuneitHOe ypaBHEHUE C OJJHOM
55 MepEMEHHOM, peleHNne TMHEHHBIX
ypaBHEHUH
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pelleHne TMHEHHBIX bubmorexa LHOK
. https://m.edso0.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
o7 IIEPEMEHHOM, pelleHre JMHEWHBIX
ypaBHEHUH
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
59 Pemenue 3aga4 ¢ moMoIIs10 bu6mmorexa [IOK
yYpaBHEHUN https://m.edso0.ru/7f420806
60 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edso0.ru/7f4209a0
Pemrenne 3amay ¢ mOMOIIBIO bubmuoreka [JOK
61 .
YpaBHEHUU https://m.edso0.ru/7f420e6e
62 JInHeliHOe ypaBHEHUE C 1BYMs bubnnoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edso0.ru/7f427c32
63 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEMHBIX YpPaBHEHUI bubnmoreka [JOK
64
C IByMSI IEPEMEHHBIMH https://m.edso00.ru/7f42836¢
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUN



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

C ABYyMs IICPCMCHHBIMU

CucreMa IByX JTMHEHUHBIX YPaBHEHHI

06 C IByMs IIEPEMEHHBIMHU
67 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI [I€PEMEHHBIMU
68 Pemenue cucreM ypaBHeHUH bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
69 Pemenue cucrem ypaBHEeHUM bubmmorexa LOK
https://m.edsoo.ru/7f42865a
70 Pemenue cucrem ypaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
71 Pemenue cucrem ypaBHEeHUM
72 Pemenue cucrem ypaBHEHUI
73 KonrtponbHas padota no reme bubnuoreka [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
74 Koopaunara Touku Ha npsiMoi bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
& HlHeTOBbIE MPOMEK TRt https://m.edsogru/7f41dff2
76 YucnoBble TPOMEXYTKH
77 PaccrostHre MeXTy IBYMST TOUKAMH
KOOPJIMHATHOW MPSIMOI
78 PaccrosiHre Mex1y IByMs TOUKaAMH
KOOPJIMHATHOW MPSIMOI
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubanorexka [JOK
HAa IIJIOCKOCTHU https://m.edsoo.ru/7f41el6e
80 [IpssMoyronbHas cuctemMa KOOpAUHAT bubnmoreka [JOK

Ha IIJIOCKOCTHU

https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

[Tpumeps! rpaduKoB, 3a1aHHBIX

bubmuorexa [JOK

81 dhopmynamu https://m.edsoo.ru/7f41e8a8
82 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
83 ITpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
84 Urenue rpa)ukoB peabHBIX bubnnorexa [HOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
85 Urenue rpa(ioincop. peaJIbHbIX
3aBHCUMOCTEH
bubnnoreka [JOK
86 Honsrne Qynicunn https://m.edsogru/7f41ef06
87 I'paduk pynkumm
. . bubnnoreka [JOK
88 CoficTaa Qynicunii https://m.edsogru/7f41f078
. . bubnuoreka [IOK
89 CoficTaa (yHicunii https://m.edsogru/7f41f1fe
. bubnuoreka [IOK
%0 Juneiinas ynicuis https://m.edsogru/7f427282
. bubmuoreka [IOK
o1 Junefias pyHKuis https://m.edsogru/7f427412
92 ITocTpoenue rpaduka TUHEHHOM bubnuoreka [IOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
93 ITocTpoenue rpaduka TUHEHHOM
GbyHKITII
94 I'padux pynknmm y =[x|
95 I'padux pynkuum y =[x|
96 KontponbHas paboTa mo teme bubmuorexa [JOK



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

"Koopaunats! u rpadpuku. Oynkuun"
/ Beepoccuiickast mpoBepovYHast
paborta

https://m.edsoo.ru/7f41f50a

97

98

99

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas mpoBepouHas paboTa

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HaHUU

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH U

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUH

bu6mmoreka [IOK
https://m.edso0.ru/7f429c6c

bu6mmoreka [IOK
https://m.edsoo.ru/7f429f32

100

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HaHUM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

101

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB Kypca 7 Kjacca, 00001IeHne
3HAHUU

102

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Jlj;-)n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue II/I[:;:CHI/ISI :)Igg;i(():a;fenbnue
padoThI padoTshI pecypen
1 KBagparHblil KOpEHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edso00.ru/7f42d452
bubnunoreka [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YUCIIE 1 https://m.e dsogru 71426804
3 JlecsiTHuHbIC TPUOTMKCHUS 1
MppaLMOHATIbHBIX YHCET
4 JlecsiTuuHbie TPUOTUKEHUS 1
HPPALMOHATIBHBIX YHCEN
5 JleficTBUTENBHBIE YKCTIA 1
6 CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
7 CpaBHEHHE IEWCTBUTEIIBHBIX YHCEI 1
8 BxomHas koHTpoIbHAS paboTa 1 1
9 Apudmernueckuit KBaapaTHbIHN 1
KOPEHb
10 VYpaBHeHUE BHIA X* = a 1
11 CoiicTBa apumeTnyecKkux 1 bubnuoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
12 CgoiicTBa apuPMETHICCKUX 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edso00.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
13 BBIpXEHUI, COIepIKaLINX 1 bubmmorexa LIOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26



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

[Ipeobpa3oBaHUe YHCTOBBIX

14 BBIPKECHHH, COJEPIKAIINX bubmmorexa [JOK
P > coReprat https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeoOpa3oBaHue YHCTOBBIX
15 BBIpKEHUH, COAEPHKAILINX bubmoreia LOK
P > CONCPIRAI https://m.eds00.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHue YUCITOBBIX
16 BBIPAYKEHHH, COJIepIKAIINX bubmorexa HOK
P > conepan https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
17 CremneHs C 1eJIbIM TTOKa3aTeneM bubmmorexa [TOK
t https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
18 Mupa (0T IEMEHTapPHBIX YaCTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKpYKaroIIeM MUpe
19 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
okKasarejieM https://m.eds00.ru/7f435648
21 CBoliCcTBa CTENEHU C LIEJIBIM bubnuorexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648
99 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
MOKAa3aTeyieM https://m.edso0.ru/7f43599a
93 CBolicTBa CTENEHH C LIENIBIM bubnnoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f435ed6
24 KBanparusiii TpéxuneH



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

25

KBagparusiii TpéxuseH

26 Paznoxxenue kBajpaTHOTO bubnnoreka [HOK
TpEXUJIEHA HA MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
97 Pasnoxenune kBagpaTHOro bubnmoreka [JOK
TpE€XUJI€HA Ha MHOKHUTEIIN https://m.edsoo.ru/7f42fd38
Konrponsnas pabora mo remMmam
28 "KBanparnsle kopHu. CreneHu. bubmorexa LHOK
KBazpaTHbIii Tpexen” https://m.edso0.ru/7f42ec80
bubnuotexa [JOK
29 AJreOpaitiecias Apods https://m.edsogru/7f430382
JlonycTuMeble 3HaUCHUS
30 MIEPEMEHHBIX, BXOJIAIINX B
anredpanvecKue BbIPaKEHUs
JlonmycTuMble 3HAYEHUS
31 MIEPEMEHHBIX, BXOISAIINX B
anredpanvecKe BbIPaKEeHUs
39 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanvecko qpoou https://m.edso0.ru/7f4308e6
. bubnuotexa [JOK
33 Coxpatuerue apobeit https://m.edsogru/7f430a8a
. bubnmoreka [JOK
34 Coxpatuerne apobeit https://m.edsogru/7f430f44
. bubnmnoreka [JOK
35 Coxpatuerne apobeit https://m.edsogru/7f430f44
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuorexa [JOK
U JIeJIeHne anredpandeckux Jipooei https://m.edso0.ru/7f43128c
37 CiroxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK

U JIeTieHUE anreOpandecKux apooei

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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

CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE 1 bubnmoreka [JOK
U JICJICHHE alreOpandecKux Apooeit https://m.edso0.ru/7f4318c2
CnoxxeHue, BBIYUTAHUE, YMHOKEHUE 1 bu6mmoreka [IOK
U JIeJIeHHE anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
[IpeobOpazoBaHue BBIpaKEHUH,
40 coJiep KaIInX ajareopanvyecKue bubmorexa LHOK
ACpxam P https://m.edso0.ru/7f43259c
npodu
[Ipeobpa3oBaHue BbIpaxeHHH,
41 coJiepKallux ajareopanvyecKue bubmorexa LHOK
Acpxat P https://m.edso00.ru/7f432736
npodu
[IpeoOpazoBaHue BEIpAXKCHUH,
42 COJIEpIKaIIX anredpandecKue bubmorexa LHOK
P p https://m.edso00.ru/7f432736
npodu
43 KonTponbHas padota no teme bubnuoreka [IOK
"Anredpanyeckas 1poOp" https://m.eds00.ru/7f431d36
bu6nmoreka [IOK
44 K
BAJIpATHOC ypapHenHe https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHHE bubmmorexa [JOK
P P https://m.edsoo.ru/7f42eela
46 HenomHoe kBajpaTHOE ypaBHEHUE bubmorexa HOK
o P https://m.edsoo.ru/7f42eela
47 ®dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
YpaBHEHUSA https://m.edso0.ru/7f42f158
48 ®dopmysa KOpHEN KBaJpaTHOTO bubnuorexa [IOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
49 ®opMyia KOpHENH KBaJPATHOTO bubanorexka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
50 Teopema Buera bubmuorexa [JOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
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

bubmuorexa [JOK
°1 Teopema Bitera https://m.eds00.ru/7f430076
59 Pewienne ypaBHeHUH, CBOASIINUXCS K bubnmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
53 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmmorexa [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
54 [Ipocreiimue qpoOHO- bubnnoreka [JOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuorexa [JOK
55
palMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienue TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
56 .
IMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
57 Pemienne TekCcTOBBIX 33124 C bu6mmoreka [JOK
IOMOIIBIO KBaJAPaTHbIX YPAaBHEHUN https://m.edsoo.ru/7f42f8f6
58 KonrtponbHas pabota no reme bubnnorexka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHeHoe ypaBHEHHE C IByMS
59 MIEpEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS YPaBHCHUH B
LETBIX YUCITaX
JIuneliHOEe ypaBHEHHE C JIBYMS
60 MIepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS YPaBHCHUH B
IIETTBIX YUCITax
JInHeliHOe ypaBHEHUE C 1BYMs
61 MepeMEHHBIMH, €T0 TpaduK,

MIpUMEpHI pEelIeHNs YPaBHEHUH B



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

OCJIbIX YUCliax

62

63

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUM C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

Pemenne cucreM qByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

65

66

67

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHENUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

I'padnueckas uHTEpIIpeTaLIns
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

I'padmnueckas uHTEpIIpeTaLins
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenne TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHMI

70

71

Pemrenne TeKCTOBBIX 3a1a4 ¢
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI

72

YucaoBwie HCPaBCHCTBA U UX



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

CBOMCTBA

YucaoBwie HCpaBCHCTBA U UX

73 .
CBOICTBa
74 HepaBeHCcTBO ¢ 0/1HOM TTIepeMEHHOM
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
76 JIuHeitnbIe HepaBEeHCTBA C OJJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
77 JInHeliHbIE HEPABEHCTBA C OTHOM
MEPEeMEHHON U UX pelIeHHe
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42ch88
79 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM NIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f42cd2c
80 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILECHUE
N300paxeHnue pemieHns TMHEHHOTro
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
N3o006paxxeHune penieHus TMHEHHOTO
82 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa OK
p 5 . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponpHas paboTa mo Temam
83 "HepaBenctBa. Cuctembl
ypaBHeHUi"
bu6mmorekxa [IOK
84 [Monsitre KIIMH
Pymicu https://m.edso0.ru/7f433c12
85 OO6nacTh onpenesaeHus] © MHOKECTBO bubnmoreka [JOK



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
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12

3HaYeHUH PYHKUIUU

https://m.edsoo.ru/7f433d84

86 CrniocoObl 3a1anust GyHKITUN
87 I'padux GpyHKIIN
88 CaoiicTBa pyHKINH, UX
oToOpaxxeHue Ha rpaduke
89 UreHne U ocTpoeHUE rpauKoB
byHKIUH
90 [Tpumeps! rpadukoB GyHKINH,
OTPAKAIOIIUX PEaThHBIC MPOIIECCHI
OYHKIHMH, OMUCHIBAIONIUE IPAMYIO H
91 06};;T?{y10’ nponopun(fllianLHpme ’ bubmorexa HOK
SABHCHMOCTH, X rpadHKH https://m.edsoo.ru/7f434bbc
92 I'unepOona
bubnuotexa [JOK
93 T'nnepbora https://m.edsogru/7f4343e2
4 Ppacpitic pymutity = x* ngs?mf;i)ggﬁf43457z
OyHrmu Yy =x2, y = x3, y =YX,y =
95 |x|3;711{“p:(1)w¥ecxo’e);eme’1{ie ’ bubnuorexa LIOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHHA
[ToBTOpEHHE OCHOBHBIX MOHITHN H
Beepoceuiickas poBepoHas https://m.edsoo.ru/7f4371aa
pabora
Wrorosas koHTposIbHAs paboTa /
97 Bcepoccuiickas npoBepouHas bubmmorexa [OK

pabora

https://m.edsoo.ru/7f434eb4



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
https://m.edsoo.ru/7f434eb4

[ToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011eHNE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
99 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 Bubmiorexa LIOK
Ypeos /1 : https://m.eds00.ru/7f43736¢
000011IeHE 3HAHUI
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
100 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 Bubmzorexa LIOK
#IOB XYP . ’ https://m.edso00.ru/7f437510
000011IeHHEe 3HAHUI
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
101 METOIOB KYPCOB 7 M 8 KJIACCOB 1 Bubmzorexa LIOK
HOB X3P . ’ https://m.edso00.ru/7f4376b4
000011eHNE 3HAHUNA
IToBTOpEHNE OCHOBHBIX IMOHATHH H
102 METOIOB KYpCOB 7 1 & Ki1accoB 1 Brbmmozexa [IOK
7108 KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

9 KJIACC

Ne
n/n

Tema ypoka

ParponansHbIe Yncia,
UPPAILMOHATILHBIC YKMCIIA, KOHECUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHoxkecTBO HeﬁCTBHTeHLHBIX YHUCCII,

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[Tpubmx€HHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTD MPUOIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

Bxonanas KOHTPOJIbHAA pa60Ta

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCIICHUN

10

[Ipukuaka u olieHKa pe3yabTaToOB
BEIYHCIICHUN




JInneiinoe ypaBHeHue. Pemenne

bubmuorex [JOK

11
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM https://m.edso0.ru/7f43bf66
12 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAILIMXCS K JTUHEUHBIM
KBanpatHoe ypaBHeHue. Penienne
13 aBHEHUH, CBOJAIINXCS K bubmmorexa [TOK
P » CBOMIH https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatnoe ypaBuenue. Pemenue
14 aBHEHUH, CBOJAIINXCS K bubamorexa LOK
yp » RO https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
15 bukBaapaTHbie ypaBHEHUs bubmmorexa LOK
AP yp https://m.edso00.ru/7f43c3d0
16 bukBanpaTHble ypaBHEHUS bubmmorexa LOK
P P https://m.edso0.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUI
17 TPETbEN U YETBEPTON CTEIIECHEN
pa3iIoKEeHNUEM Ha MHOKUTEIH
[IpuMmeps! perieHuss ypaBHEHUI
18 TpeThbel U 4eTBEPTON CTENEeHeH
pa3IoKEeHNUEM Ha MHOKHUTEIH
19 Pemenne npoGHO-paliioHanbHBIX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenune npoOGHO-paIiMOHATBHBIX bubnuoreka [IOK
yYpaBHEHUN https://m.edso00.ru/7f43c9b6
21 Pemenye TeKCTOBBIX 3a71a4
anredpandeckuM MEeTO0M
99 Penrenyie TeKCTOBEIX 3amau

anreOpanvdecKuM METOA0M



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

Pemenne TeKCTOBBIX 3a1a4

23
areOpanyeckuM MeTOJI0M
24 KonTtponpHas pabora o Teme
"VpaBHEHHUs ¢ OIHOH epeMeHHON"
o5 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 YpaBHeHUE € IByMs IEPEMEHHBIMU U bubnuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
97 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
28 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelleHue
29 Cucrema /1ByX JJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelIeHne
30 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelieHne
Pemenue cucrem 1B aBHEHMUH,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;I]EOC, a 1pyroe bubnuorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pentenune cucrem nB ABHCHUM,
32 OJIHO U3 KOTOPBIX nH}II{Xe;goe, a 1pyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJTHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOM CTENEHU
Pemenue cucrem 1Byx ypaBHEHUI],
34 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyroe

— BTOPO CTEMEHU



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

I'paduueckas uaTEpIIpETAIUSI

35 CHUCTEMBbI YPaBHEHUM C TBYMS
IEPEMEHHBIMU
36 Pemenue TekcToBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 Pemenne TekcToBBIX 3a7a4
anredpandeckum crnocodbom
38 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUN"
39 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
40 HucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
41 JIvHeiHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEpPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 JIuHeiiHble HEPABEHCTBA C OJJHOU bubnuoreka [IOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
44 CucTembl TMHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHOM U X PEIICHHE
46 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
47 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [JOK
peleHue https://m.edsoo.ru/7f43b098
48 KBaapaTHbpie HEpaBEeHCTBA U UX bubmuorexa [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
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pelieHue

https://m.edsoo.ru/7f43b21e

KBa,I[paTHBIC HCPaBCHCTBA U UX

bu6mmoreka [IOK

49
pelieHue https://m.edso0.ru/7f43b5a2
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
51 KBaznpaTHble HEpaBeHCTBA U UX
pelieHue
['paduueckas uHTEpIIpETALUSL
52 HS S)BGHCTB u CHCT:MI;{G :BGHCTB c bubmmorexa LIOK
P P https://m.edso0o.ru/7f43b098
JBYMSI TIEpEMEHHBIMA
['paduueckas uHTEpIIpETALUS
53 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs IIEpEMEHHBIMU
54 KonTposnbHas pabora no teme
"HepaBencrsa"
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
56 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f439842
57 KBanparuunas ¢pyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edso00.ru/7f4399b4
[Tapa6omna, KOOpAUHATHI BEPITHHBI bubnmnoreka [JOK
58
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f439eb4
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubmuorexa [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a03a
60 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
61 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubmuorexa [JOK



https://m.edsoo.ru/7f43b21e
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napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a31e

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

62 napa0oJibl, 0Cb CUMMETPHUH ITapadoJIbl https://m.edso0.ru/7f43a526
63 [TapaGosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=|x|
67 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
70 KonTposnbnas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
7 ITonsiTue yncnoBoi bubmuorexa [JOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue noCciIe0BaTeIbHOCTH
72 peKyppeHTHOI popmyIoii n bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dopmynoii N-ro uieHa
73 ApudmeTrnueckasi U reoMeTpuyecKas bubanorexka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
24 Apudmernueckasi 1 reoMeTpruIecKas bubnuorexa [IOK

pOTpeCcCuu

https://m.edsoo.ru/7f43f3b4
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75

®opMyisl N-TO 4IeHa
apupMETUYECKON U TEOMETPUUECKON
IIPOrPECCHil, CYMMBI IEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f58a

76

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKOM
MIPOTPECCHil, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

77

®opmyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

78

®opmyisl N-TO 4IeHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f72e

79

80

81

Dopmyisl N-T0 4IeHa
apuMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N300pakeHne 4ieHoB
apupMeTUIECKON U TEOMETPUUIECKON
MPOTPECCHIl TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne 4iIeHoB
apuQMEeTHUYECKON U TEOMETPHUECKOM
MPOTpeCcCHil TOUKaMH Ha
KOOPAMHATHOM IIOCKOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

82

JIMHEeNHBIN U SKCIOHCHIINAIbHBIN
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poct

83 CnoXxHbIe TPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
bubmuorexa [JOK
84 (CHOMHEIE MPOLCHTE! https://m.eds00.ru/7f4401a6
85 KonTtponpnast pabota o Teme bubmmorexa [IOK
"YyctoBbIE MOCIEA0BATEIHLHOCTH " https://m.edsoo.ru/7f4404f8
IToBTOpEHHME, 0000IICHUE 1
CHCTEeMAaTu3alys 3HaHuH. 3aIIkCh,

86 CpaBHECHHE, JICUCTBHS C
JEHCTBUTEILHBIMH YUCITAMU,
YHUCIIOBAs TPSIMast
IToBTOpEHME, 0000IICHUE 1

87 cucreMarusanus 3HaHun. [IponeHTsl,
OTHOINICHHUS, TTPOTIOPITUN
[ToBTOpenue, 06001IeHUE U

88 cUCTEeMaTU3als 3HaHUM.
Oxpyrienue, npuOIMKeHNE, OleHKa
[ToBTOpenue, o6obIIeHNE 1

89 cucremaTu3anus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 3a71a4 apu(PMETUYECKHM https://m.edsoo.ru/7f443b12
crocodoM
[ToBTOpenwme, 0600IIEHNE 1

90 crucTemMaTu3anus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33714 apU(PMETUUECKUM https://m.edsoo.ru/7f443cd4
crocodoM

01 [ToBTOpEeHmE, 0000IIEHUE 1 bubnnorexka [JOK

cucTeMatusanys 3HaHui. Pemenue

https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
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TEKCTOBBIX 3371a4 apUPMETHUCCKUM
CcIocoooM

[ToBTOpeHue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.

bu6mmoreka [IOK

92 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS
IToBTOpEHHKE, 0000IIICHUE 1

93 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEHHME, 0000IICHUE 1

94 CHCTEeMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

95 CcHUCTeMaTHU3alvs 3HaHHH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXCHUM, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpenue, 060061IIeHUE U

96 cucreMarusanus 3HaHui. OyHKINY: bubnmnoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0.ru/7f444c56
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

97 cucremaTusauus 3HaHuil. OyHKuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpEeHmE, 0000IIEHUE 1

98 cucTeMaru3anvs 3HaHuii. OYHKIIHH: bubmorexa [IOK

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

https://m.edsoo.ru/7f44516a
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byHKIUI

[ToBTOpEHME, 0000IIICHUE 1
cucremaTusauus 3Hanuil. OyHkuuu:

99

IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IIEHUE U

100 CUCTEeMaTH3alHsl 3HAaHHH.
I'paduueckoe pemenne ypaBHEeHUN U

HUX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

102 O0001IEHUE U CUCTEMATU3ALIUS

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BbimonHATe,  coueTas  yCTHbIE W NHCHBMEHHBIE  MPUEMBI,
' apupMeTHyecKue JeHCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YHUCIOBBIX  BBIPAXEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts 0T omHOM (opMbl 3amMcd 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYK, B YaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO TpOOb)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbINONMHATE NPUKUIKY U OLIGHKY pe3ysibTaTa BBIYHUCIECHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jOkKEeHHe Ha MHOXUTENIN
' HATYPaJIbHBIX YHCEI
Pemate  mpakTHKO-OpPMEHTHPOBAHHBIE  3a/a4yd,  CBSI3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJINYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh pE3yAbTAThl pPEHICHUs 3aaad  C
y4€TOM OTpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMM PAaCcCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckuie BEIpaKeHUs
”1 Hcnonp3oBartek  anreOpanyeckyrd TEPMUHOJOTHIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAYCHUSAX NTEPEMEHHBIX
’3 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, paCKpbITHEM CKOOOK
BbINONHATE yMHOKEHHE OAHOYJIEHA HA MHOT'OYIEH U MHOIOWIEHa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pa3sHOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEININ C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOIIEr0 MHOXHTENS, TPYIITHUPOBKHU ClIaraeéMbIX,
pUMEHEHUs! (POPMYJT COKPALEHHOTO YMHOXKEHUS
oy [IpumMensaTh npeoOpa3oBaHKsl MHOTOUICHOB AJIS PELICHUs PAa3JIMYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaIbHOM MPAKTUKA
97 Hcnonb30BaTh CBOMCTBA CTENEHEH € HaTypajJbHBIMHU IOKa3aTENIsIMU
' JUTSE IPE0OPa30BaHMSI BBIPAKCHUN
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexosia OT UCXOAHOIO YPaBHEHUS K PAaBHOCHUIIBHOMY €MY.
[IpoBepATS, SBISETCS I YUCIO KOPHEM YpPaBHEHUS
3. [IpumensTe rpaduueckue METOAbl MNPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
3.4 IBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHNs ypaBHEHUS
35 Pemrate cucteMsl IBYX JTUHEHHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBisTh M pemarb JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHMH 110 YCIOBUIO 33J]a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 TIOJYICHHBIA Pe3yIIbTaT
4 Koopaunats! u rpapuku. OyHkunu
N3o0paxkaTh Ha KOOPAWHATHON NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3alUCHIBATH

YHCJIOBBIC ITPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpourts rpaduku nuHerHbIX QyHKIud. CTpoutsh rpaduk QyHKIUH Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM padOThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarbs rpaduueckuii crmoco0 MpeICTaBICHUS U aHaIM3a
4.6 uHbOpMAalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOMKECTBE
11 JNCHCTBUTENLHBIX YUCEIN JIJISi CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
' n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPIMHATHOMN
psIMOM
[MpumeHsITh MOHATHE  apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHbIE KOPHHU, HCIIONB3Yysd IMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIONHATH MPeoOpa3oBaHUs BBIPAKECHUHN, COICPIKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIB3YsI CBOWMCTBA KOPHEM
13 Hcnonb3oBarh 3amucu OONBIIMX M MalbIX YHCET C MOMOIIBIO
' JECATUYHBIX Ipo0ei u creneHeit uncna 10
2 AnrebpandecKkue BhIPaKCHUS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHNeHH C IIeJIbIM
MoKazareiem
’5 BBIONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0panvdecKuMu Ipo0sMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUIECH HA MHOKHUTEITH

2.4

3.1

3.2

3.3

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIEIOBAHUS YPAaBHEHUH U  CUCTEM
ypaBHEHHH, B TOM 4YHCIE C TNPUMEHEHHEM TpaduyuecKux
Mpe/icTaBlIeHU (ycTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanveckoil MOJIEIH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hu HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, ONpPENeNsiTh CBOMCTBA (DYHKIIUU

o e€ rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUA:
y=k/x

k/x
, Y =X%, y = X3, Y = [X|, onuChIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&

rpaduxy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' qucia
BoinonuaTe apudmeTrueckue IEHCTBUS C PallMOHAIbHBIMU YUCIAMU,
1.2 couerass YCTHbIE M NUCBMEHHbBIE MPUEMBI, BBIIOJHATH BBIYUCICHUS C
HppalOHAIILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTENEHEW ¢ LEeNbIMU IOKa3aTeNsIMU U KOpHEH,
' BBIYHCIISATh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyrisTh 1€MCTBUTENbHBIC YNCIA, BBIIOIHATh NIPUKUAKY PE3yJbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHHUs 1 HEpABEHCTBA
’1 Pemarp nuHeWHblE W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJAIIUECS K HUM, IPOCTEHIIINE TPOOHO-pAllMOHANIbHBIE YPABHEHHUS
Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcToBBIE 3a/aun alreOpanvecKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YPaBHEHMsSI WJM CHCTEMBI JIBYX YPaBHEHHMHU C ABYMs
[IEPEMEHHBIMU
IIpoBoguTh mpoOCTEMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
' NpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU
CUCTEMa YpaBHEHUH pelleHUs], €CJIU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB HA YUCIIOBOM MpsSMOil, 3alKChIBATh
pelIeHre C OMOIIbIO CHMBOJIOB
26 Pemarp cucremMbl JHMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB,

BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pEIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBIXO CHMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKEHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(PUITMEHTOB, OMMCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMAaTUYECKU PACIOIIOKCHHE Ha  KOOPIMHATHOMN
IJIOCKOCTH TpadukoB QyHKIMiA BUaa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpapuKd KBaJPAaTHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (QYHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMephl KBAaAPAaTUYHBIX (YHKIHMH M3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpun

Apudmerndeckast 1 reOMETpUIECKast IPOTPeCcCUu

4.1

Pacnio3znaBath apuMeTndyecKyro U reOMeTpUUECKYI0 IPOrPECCUH MpU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCNONb30BaHUEM (GOpMyl N-TO YieHa
apu(pMeTUYeCcCKOl U reoMeTPUUECKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCIEA0BATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHU3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YMCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1ay us
' pearbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
v [TponieHTHI, 3amUCh MPOLEHTOB B BHJE IpoOU U poOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae InpsAMas U oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHOU. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYIIBL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM
’5 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOJIEHOB
26 @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEIN
3 VYpaBHeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUN IO YCIOBUIO 33Jayd. PenieHue TeKCTOBBIX 3a7ad ¢
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JBYMsl I€peMEHHbIMHU. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOACTaHOBKH. [IpuMepsl perieHus: TEeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpadpuku. yHKIMN
4.1 Koopaunara ToYkH Ha IPSIMOMA
4 UucioBble NpOMEXYTKU. PaccTosiHue MexXay ABYMsl TOUKAMH KOOPAUHATHOU
' IPSAMOM
43 [TpsimoyronbHast cuctema koopausHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKHU Ha KOOPJAMHATHOM IJIIOCKOCTH
A4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuu. CroiicTBa GpyHKUINN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCTIECHUS
11 KBanpatnsiii kopenb u3 uyucna. IloHstne 00 HppalMOHAIBHOM YHCIIE.
' JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIIOBBIX BBIPAXEHHUHN U BBHIYUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenplM MokasareneM u e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpatHbliil TpEXuiieH, pa3noKeHue KBaJpaTHOroO TPEXUIEHA Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHHS U HEpAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢Gopmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIMH
41 Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXaroUX pealbHble IPOLECCH
44 OyHKIIUN, ONMUCHIBAIONIME TPSAMYI0 M OOpaTHYI IPONOPIHOHATBHEIC
' 3aBHCUMOCTH, UX I'pauKu
45 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 PamonanbHble ynciia, UpPpalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
12 JeCATUYHbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JEHCTBUTEIBHBIX YMCE U KOOPAMHATHOMN NpsAMoil. CpaBHEHME EHCTBUTEIIBHBIX
qrcen
13 Apudmernueckue 1eHCTBHS € ACHCTBUTEIHHBIMHI YHCIAMH
Wsmepenusi, npubimxenus, oeHKd. PazMepbl 00BbEKTOB OKPYKAIOLIET0 MHpa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkawomeMm mupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxpyriaenue uucen. [lpukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUN
2 VYpaBHeHMS U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIUXCS K KBaJAPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpPaBHEHHM TpPETbeH H
' 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOU
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




3 DOyHKIUH

31 KBagpatnunas ¢yaknus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAWMHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkwmii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

i1 Onpenenenue U crocoObl 3aJaHUs YUCIOBBIX IOCIEOBaTeNIbHOCTEH. 3agaHue
' MOCIIE0BATEIFHOCTH PEKYPpPEHTHOM (hopmyInioit U popmymoii N-To daeHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKO
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

e ['eomerpuueckass mnporpeccus. Popmynbl N-rO  4YjeHa T'€OMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIIMAIbHBINA POCT

4.5 C1o’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OnepupoBaTh MOHATHSAMHU: MHOXKECTBO, IOAMHOKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘le6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpPECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMU: HATypallbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, L€JI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoHAbHOE YHCIO, apu(MeTHUecKud KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBaTh IMOHATHUSAMM: CTENEHb C LEJBIM IOKa3aTeseM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPQKECHHI C KOPHSAMH, Pa3JI0KEHUE MHOTOWICHA HAa MHOXUTEIH, B
TOM 4HCI€ C UCHONIb30BaHUEM (OpMYT pa3HOCTH KBAJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aa4 U3 JPYrux NPeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIOIB30BaTh TpaGUKU 15 OIPEICTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpeccHH;  yMEHHue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarh 3a7aud pa3HbIX TUIIOB (B TOM 4YHCI€ HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/ay,
UCCIIEIOBaTh NOJIYYEHHOE PEIICHUE U OLEHHMBAThH NPABIONOA0OHOCTD

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJIpar, Tpamnemus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHE DPACO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe
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YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein
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YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO
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14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHUCIE M3 JPYTUX YUeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHSATHSIMU: CIy4alHBIA OIBIT (CIy4yalHbIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE pelIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- qucIaMu

14 JeiicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBolicTBa CTENEHU

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Llenpile u npoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBbI UM COBOKYIHOCTH
. HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbLHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbosbinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO

«3narensctBO «lIpocBemienue»

METOJINYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
Marematuka. Anredpa. Metoandeckrue pekoMeHaauu. 7-9 kmaccol (k

yueOHuky MakaperyeBa FO. H. uap.)

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

https://edsoo.ru/

https://uchi.ru/

https://minobrnauki.gov.ru/

https://edu.gov.ru/

https://education.bashkortostan.ru/



