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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTApHOTO LMUKIOB, €€ OCBOEGHHUE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOIO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOYyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3aliei JesTeIbHOCTHOTO IPUHIIKIIA 00y eHUS.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX Ccoaep)KaTeabHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOTO Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO y4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHSI YHUCIOBOU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PELIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUISL TIOCTPOEHUS MaTeMAaTUYECKUX MOJENEH, ONUCaHUs IPOLECCOB HU
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. [IpeoOpa3zoBaHre cUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUM O POJIY MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yueObHOro kypca «Anredpa» orBoaurca 391 vac: B 7 kiacce —
136 yvacoB (4 yaca B Hexeno), B 8 kimacce — 136 gaca (4 yaca B Hejeno), B 9
kiacce — 119 yaca (3,5 yaca B Heeno).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOW (hOpMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeMblXx.

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. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4yu. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



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

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca 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|. T'padbmdeckoe pernieHue IUHEHHBIX 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 TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

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
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
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.



OyHKIUU, OMHUCHIBAIONIME TPSIMYID H OOpaTHYIO MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTEIBHBIX YMCEN, NEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YU CIIAMH.

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 ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

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

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETalNs 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 OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEepHpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMS
MIEPEMEHHBIMHU.

DyHKIMHA

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.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysiol N-To dwieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcruii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTMIXKEHUSIM  POCCUHCKHUX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U peaIu3aldu €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUH HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIHOM MNpodeccHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTYpOW Kak CPeJCTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPeEcax CBOErO
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) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTEeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

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

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBAaTH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHSATHN, OTHOIICHWHA MEXIY TMOHATHIMH, (OPMYIHUPOBAThH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;



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

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 (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITENIBHO COCTaBJIEHHOMY IIJIaHy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOMMBIX JIJISl pEIICHUs 3a/1a4H;

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

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

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



KoMMmyHMKAaTHBHBIE YHHBeEpCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JIpyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yY4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyINECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM paOOThl NpPH PEIIEHWH YYEOHBIX MaTEeMaTHYECKUX
3ajady;

NPUHUMATh LEIb COBMECTHOM JE€ATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacupelessTb BHABI pPadOT, JOroBapUBAThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTel (0OCyXIeHUs, O0OMEH
MHEHHUSIMH, MO3TOBBIE LITYPMbl U JPYTUE), BBIIOJHATH CBOK YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATH IJIaH, AITOPUTM PEIIECHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIL, SMOIUOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;

NpEABUJIETh TPYJIHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYAHOCTEH;



e OILICHMBATh COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH MOCTABICHHOMN LIENIH
U YCIIOBUSIM, OOBSCHATD NPUYUHBI TOCTHXKEHUS WU HEJOCTUKECHHS LENH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEeIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUHN TPOOHBIX BBIPAKEHUMN, COICPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIHOHATLHBIC YHCTIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUMN, OIEHKY 3HAUCHHI
YHUCJIOBBIX BbIpaKEHHUI. BBIMOTHATH ACUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  TPU3HAKW  JCTUMOCTH, pa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTe 3HadeHUs OyKBEHHBIX BBIPAKCHHWHA TPH 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BeimonHATE  TpeoOpa3oBaHUs — IETIOTO  BBIPAKEHHUS B~ MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH CIIAraeMbIX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.



[TpumensTs npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aa4
13 MAaTEMATUKH, CMEKHBIX IPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJIbHBIMU IOKa3aTEISAMH IS
IpeoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemwlars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sBisIeTCS
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduuecKre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, NPHUBOAUTH NPUMEPHI PEIICHUS
YPaBHEHMUS.

Pemats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pE3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anre0pandyeckoM S3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh Tpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOJAUTENILHOCTD, BpEMSs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucua ¥ BbIYMCICHUS

Hcnonp30BaTh HadajabHbIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEMCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



[IpumeHsaTh TOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHBIE KOPHH, UCIIOJB3YysI MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIONB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JCUCTBUHN HAJl MHOTOUYJICHAMH U alre0pandyecKuMu JpoOsMHu.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOXKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nvHEMHBIE, KBaJlpaTHbIE YpaBHEHUS U PallMOHAIbHBIC YpPaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HUCCIIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ ainredpandeckoit
MOJEIN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTar.

[IpyMeHsATh CBOWCTBA YMCJIOBBIX HEPABEHCTB JI CpPaBHEHUs, OIICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W KUCTOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuUeHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OrpeesiaTh CBOMCTBa (PyHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkuu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAIlMOHATBHBIE YHCIIA.



Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH YHCIAMH,
codeTrass YCTHBIE M TNMUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCIEHUS C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C M[EeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasTe JEWCTBUTEIBHBIE YHCIA, BBIIOJHIATH HPUKUIAKY pE3yibTaTa
BBIYMCJIEHUN, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-PAllMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJSACTCS JINHEUHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUUECKUX MpPeICTaBIeHNUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (yHKIMM U3y4eHHBIX BHUJOB. I[lOKa3biBaTh cxemMaTHYECKU

pacIoyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBrcuMocTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KkBagpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHH

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aJaHusl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHBbIE (LM pPOBbLIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
1 Yucia u BeIUUCIICHUS. PalinoHalIbHbBIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJrCOpaNeCKNE BEIPAKCHHA 37 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 30 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
4 Koopumatet i rpaguu. Gynkim 34 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
> Tosroperue u obobmenue 10 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5



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

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
bu6nuoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Berunciaenus. CTEeHsb ¢ 1eTbIM 7 bubnuorexa [JOK
[I0Ka3aTeleM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 10 1 bubnmnoreka HOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. o5 1 bubmuorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnmnoreka HOK
5) 25 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 17 1 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
o DyHKuH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
1 IT 1 2
0 OBTOPCHHE i 0000LICHHE 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6



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

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubmuorexka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnunoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 19 1 bubmmoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 20 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
° Dynxuun 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 26 1 bubnuorexa [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 6



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Konu4yecTBo yacos
Ne /it Tema ypoka Korrrposrbre JIeKTPOHHBbIE U(PPOBHIE
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI

1 [lonsiTHE panmoHaIbHOTO YMCIIa 1

2 Apudmernueckue 1eHCTBHS ¢ pallMOHAIBHBIMU YUCIAMU 1

3 Apudmerndeckne IEHCTBHS ¢ pallMOHATBHBIMHA YHCIaMU 1

4 Apudmernueckue 1eHCTBHS ¢ pallMOHAIBHBIMU YUCIAMU 1

5) ApudmeTndeckue IeHCTBUS C pallMOHATBHBIMU YHCIIAMU 1

6 Apudmerndeckue 1eHCTBHS ¢ pallMOHAIBHBIMU YUCIAMU 1

7 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1

8 CpaBHeHue, ynopsA04MBaHUE PAMOHAIBHBIX YNCEI 1

9 CpaBHeHue, ynopsi04MBaHUE PAllMOHATIBHBIX YHCE 1

10 CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1 bubmmorexa [JOK
https://m.edsoo.ru/7f4211de

11 CremneHb ¢ HaTypaJIbHBIM [TOKA3aTeIeM 1 bubmmorexa [OK
https://m.edso0.ru/7f421382

12 CreneHnb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1 bubmmorexa [OK
https://m.edsoo.ru/7f42154¢

13 CreneHsb ¢ HaTypajabHBIM [T0KA3aTEIEM 1 bubmmorexa [OK
https://m.edsoo.ru/7f4218be

14 Crenens ¢ HaTypaJIbHBIM ITOKA3aTEIEM 1

15 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, MPOLIEHTHI U3 1

peaIbHON IPAKTUKH



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

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3

16 peanbHON MPaKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha JPOOU, IPOLIEHTHI U3
peaIbHON IIPAKTUKH
18 Pemienue oCHOBHBIX 3a/1a4 Ha IpOOU, IIPOLIEHTHI U3
peanbHON MPaKTUKU
19 [Ipu3HaKK IEMUMOCTH, Pa3JIOKEHUS HA MHOXKHUTEIH
HaTypaJbHbIX YHCEI
20 [Ipu3HaKK eMMMOCTH, Pa3JIOKEHUS HA MHOKHTEIH
HATYpPaJIbHBIX YHCE
21 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas
IPONOPLHUOHATIBHOCTH
99 Peanbubie 3aBucumoctu. [Ipsimast u obpaTHas
IPONOPLUOHAIBHOCTH
93 Peanbubie 3aBucumoctu. [Ipsimast u obpaTHas
PONOPLUOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmas u obpatHas
IPONOPLHUOHATIBHOCTH
25 KonTponsnas pabora no Teme "PanmonansHblie yucna'
26 bykBeHHbIE BhIpaKEeHUS bubmorexa LIOK
https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 Dopmyisl
29 [Tepemennsie. JlonycTHMbIE 3HAYCHHS TTEPEMEHHBIX
30 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, paCKphITHE bubnnorexa [JOK
CKOOOK U IIpHBEICHNE TTOJOOHBIX CIaraeMbIX https://m.edsoo.ru/7f41fafa
31 [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUH, paCKphITHE Bubmmorexa LIOK

https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CKOOOK U MIPHUBEICHUE TTOJOOHBIX CIIAraeMbIX

[IpeoOpa3zoBanre OYKBEHHBIX BBIPAXKEHUMN, pPACKpPBITHE

32
CKOOOK U IIPHUBEICHNE TTOIOOHBIX CIaraeMbIX
33 [IpeoOpa3zoBanne OyKBEHHBIX BBHIPAKEHUM, PACKPBITHE
CKOOOK W IIpUBECHUE TIOIOOHBIX CJIaraeMbIX

34 CBolicTBa CTENEHH C HATYpaJbHBIM IMOKa3aTeIeM bubmoreia OK
https://m.edso00.ru/7f421382

35 CBoiiCTBa CTENEHU C HATYPAJIbHBIM [1OKA3aTEIEM bubmorexa HOK
https://m.edsoo.ru/7f42154e

36 CBoiiCTBa CTENEHU C HATYPAJIbHBIM [1OKA3aTEIEM bubmorexa [JOK
https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK

37 Muorouersl https://m.edsogru/7f42276e
bu6mmoreka [JOK

38 Muorouersl https://m.edsogru/7f422930

39 CrnosxeHue, BEIMUTaHUE, YMHO)KCHHE MHOTOYJICHOB bubmorexa HOK
https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BEIUMTAaHUE, YMHOKEHUE MHOTOUJICHOB bubmorexa HOK
https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIUUTaHUE, YMHOKEHUE MHOTOUYJIEHOB bubmorexa [JOK
https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIUUTaHUE, YMHOKEHUE MHOTOUYJIEHOB bubmorexa [JOK
https://m.edso0.ru/7f423182

43 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmorexa [JOK
https://m.edsoo.ru/7f42432a

44 DopMyIbl COKPAIEHHOTO YMHOXEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f42464a

45 DopMyJIIbl COKPAILIEHHOTO YMHOKEHUS Bubmmorexa LIOK

https://m.edsoo.ru/7f424c12



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
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

bubmuoreka [JOK

40 DopMyIIbl COKPALIEHHOTO yMHOMKCHILA https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edso0.ru/7f4251d0
48 Pa3znoxxeHne MHOrOYJICHOB HA MHOKUTEIHU bubmmorexa [TOK
https://m.edsoo.ru/7f423312
49 Pa3znoxxenrne MHOrOUYJICHOB HA MHOKUTEIHU bubmmorexa [TOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTENU bubmmorexa [JOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTETH
59 KoHnTtposbHas pabota mo teme "Anredpandeckue
BbIpakeHus"
53 VYpaBHeHue, mpaBuiia IpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHMI
54 HHHefIHoe ypaBHeHI/Ie: C OJIHOM IIEPEMEHHOM, pelIeHue
JTUHEHHBIX YpaBHCHUN
55 JInHeHoe ypaBHEHUE C OJHOM NIEPEMEHHOM, PEILIEHUE bubnuoteka [JOK
JIMHEUHBIX YPaBHEHUN https://m.eds00.ru/7f420482
56 HHHefIHoe ypaBHeHI/Ie: C OJIHOM IIEPEMEHHOM, pelieHue
JTUHEHHBIX YpaBHCHUN
57 Pemenue 3aga4u ¢ mOMOIIBbIO YPaBHEHHI Eubmiorexa OK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMomsr0 ypaBHEHUH bubmmorexa [IOK
https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ oMol ypaBHeHUN bubmorexa HOK
https://m.edso0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH bubmunoreka [JOK



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
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

61 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €r0 Tpaduk bubmmorexa [JOK
https://m.edsoo.ru/7f427¢c32
62 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk bubmorexa LHOK
https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JINHEMHBIX YPAaBHEHHI C IByMs bubnmoreka [JOK
MepEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH C ABYMS
MePEMEHHBIMHU
65 Cucrema /1ByX JUHEHHBIX YPAaBHEHUH C ABYMS
NIepEMEHHBIMH
66 Cucrema 1ByX JUHEHHBIX YPABHEHUN C ABYMs
MePEMEHHBIMHU
67 Pemenue cucrem ypaBHEeHUI Bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN
71 Pemenne cucrem ypaBHEeHUH
72 KonTponsHas padora no teme "JIunelinble ypaBHeHUS" ngjﬁ;f;igﬁﬁ £421044
73 KoopanHaTa Touky Ha IPSIMOi bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
4 HHeII0BbIE IPOME3KYTKH https://m.edsogru/7f41dff2
75 UucnoBble TPOMEXKYTKU



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
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76

PaccrosiHre Mex 1y IByMsI TOYKaMH KOOPAMHATHOM MPAMOU

77 PaccrosiHre Mex 1y AByMsl TOYKaMH KOOPAMHATHOM MPSMON
78 [IpsiMoyTobHAsE cCCTEMa KOOPJMHAT Ha TIOCKOCTH bubmorexa LIOK
PAMOYE bA https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHask cucTeMa KOOPIUHAT Ha IIIOCKOCTH bubmmorexa [TOK
PAMOYE bA https://m.edsoo.ru/7f41e42a
bu6mmoreka [JOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMymamu https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK
1 I1
8 pUMepbl rpauKOB, 3aJaHHBIX HOpMYyIIaMH https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
. bubmuoreka [JOK
83 Urenue rpad)uKoB peajibHbIX 3aBUCUMOCTEH httos://m.edsoo.ru/7fALea24
84 Urenue rpad)uKoB peajibHbIX 3aBUCUMOCTEH
bubmuoreka [JOK
8 Honsrue pyrkumn https://m.edsoo.ru/7f41ef06
86 I'padux pynkmm
bu6mmoreka [JOK
7 . .
8 Cpofictsa dyniuuit https://m.edso00.ru/7f41f078
. . bubnuoteka [JOK
88 Cpofictsa dyniuuil https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Juneiinas Qynicuns https://m.edsoo0.ru/7f427282
. bubmuotexa [JOK
%0 Junefinas gymxum https://m.edsoo.ru/7f427412
N bubnmoreka [JOK
91 [Toctpoenue rpaduka TuHEHHON QyHKINH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHeHON QyHKIMM


https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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93

I'padux pynkuun y =[x|

94 I'padux bynkmmm y =[x|
95 KonTponsHas padora HVO teme "KoopauHaTs! U TpaduKy. 1 bubnmoreka [JOK
Oynknun" / Beepoccuiickas mpoBepouHas padoTta https://m.edsoo.ru/7f41f50a
96 Hrorosas koHTposibHAs paboTa / Beepoccuiickast 1 bubnnoreka [JOK
IIpoBepoYHas pabora https://m.edsoo.ru/7f429c6¢c
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011IeH1E 3HAHUI
08 IToBTOpEHME OCHOBHBIX MOHATHI U METOJ0B Kypca 7 Kjacca, 1 bubnuorexa [JOK
0000111eHE 3HAHUT https://m.edso0o.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 1 bubnuoreka [IOK
00o01IeHne 3HaHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011IeH1E 3HAHUI
101 IToBTOpEHME OCHOBHBIX MOHATHI U METOJ0B Kypca 7 Kjacca, 1 bubnuorexa [JOK
00o011eHue 3HaHU I https://m.edsoo.ru/7f42a27a
102 [ToBTOpEeHNE OCHOBHBIX MOHSITHI U METOJIOB Kypca 7 Kiacca, 1 bu6mmoreka [JOK
0000111eH1e 3HAaHUI https://m.edso0.ru/7f42a900
103 - 136 [ToBTOpeHwme OCHOBVHHX MOHATHUI U METOJIOB Kypca 7 Kjacca, 34
0000111eHIEe 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema YpoKka Beero Ko]—[Tpo,]n,]-[],[e 06pa30BaTeJ'IbHLIe
padoTbI pecypchl
1 KBaaparHplii KOpeHb U3 YUCIIa 1 bubmmorexa [JOK
https://m.edsoo0.ru/7f42d452
bubmuorexa [IOK
2 [TonsiTre 006 UppaIMOHAILHOM YHUCIIC 1 httos://m.e dsogru I7t426aaa
3 JlecaTUUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT 1
4 JlecATHYHBIC TPUOIIMKESHUS PPALMOHATBHBIX YHCEIT 1
5 JlelicTBUTEIbHBIC YHCIIA 1
6 CpaBHeHHUE IEHCTBUTENBHBIX YHCEI 1
7 CpaBHeHue J1eHCTBUTENBHBIX YUCEll 1
8 Apudmernueckuii KBaApaTHBIA KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CBoiicTBa apupMeTHUECKUX KBAaPAaTHBIX KOPHEH 1 Bubnuorexa LIOK
https://m.edso0.ru/7f42d862
11 CBoiicTBa apupMeTHUECKUX KBaJPaTHBIX KOPHEH 1 Bubnuorexa LIOK
https://m.eds00.ru/7f42d862
12 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX 1 bubnuorexa [JOK
KBaJpaTHbIC KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobOpazoBaHme YNCTOBBIX BRIPAKEHHM, COAEPIKAITUX 1 bubnuotexa [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Ipeobpa3oBaHre YHCTOBBIX BRIPAKEHUN, COJEPIKAIIINX 1 bubnmoreka [JOK
KBaJ{paTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, COIEPIKAIINX 1 bub6nuorexa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42e262

bu6mmoreka [JOK

16 CTemeHE C NEMLM MokadaTereM https://m.eds00.ru/7f4354a4
CrannapTHas 3anuch yncia. Pazmepbl 00beKTOB
17 OKpY>Karoiero Mupa (0T 3JIeMEHTAPHBIX YaCTHIL J10 bubnuoreka [JOK
KOCMHUYECKHX 00BEKTOB), JUTUTEIHLHOCTh TIPOIIECCOB B https://m.edsoo.ru/7f436098
OKpY>KalollleM MHUpe
18 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM bubmmorexa [TOK
https://m.edso00.ru/7f435648
19 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM bubmmorexa [JOK
https://m.edso00.ru/7f435648
20 CBOICTBA CTETICHH C IICJIBIM TTOKa3aTelIeM bubmmorexa [IOK
https://m.edso0.ru/7f435648
21 CBOICTBA CTETICHH C IICJIBIM TTOKa3aTelIeM bubmmorexa [JOK
https://m.edsoo.ru/7f43599a
22 CBoiicTBa CTENEHH C LIEJIBIM NTOKa3aTelleM bubmmorexa [TOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuiieH
24 KBanpathslii TpéxuneH
25 Paznosxenue kBagpaTHOTO TPEXUIEHA HA MHOKHUTEIN bubmmorexa [TOK
https://m.edsoo.ru/7f42fd38
26 Paznoxenne KkBagpaTHOTO TPEXUIEHA HA MHOKHUTEIN Bubmmorexa LIOK
https://m.edsoo.ru/7f42fd38
97 Kontponbras padota mo temam "KBajnpaTHbie KOpHH. bubnmoreka [JOK
Crenenu. KBanpaTHbiii TpexuiieH" https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 Aarebparieckas 1pode https://m.edsogru/7f430382
29 JlomycTrMble 3HAYEHUS TIEPEMEHHBIX, BXOJISIINX B
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anredpanvecKue BbIPAKEHUs

HOHYCTI/IMBIe 3HA4YCHUSA IIEPEMCHHBIX, BXOIAIIUX B

30
anredpanvecKue BbIPaKEHUs
31 OCHOBHOE CBOMCTBO aJiIreOpandecKoi 1poou E;ISSHZI;T:(;?)SrOuﬁ £430866
bubnnoreka [JOK
32 Coxpamene podei https://m.edsogru/7f430a8a
. bubnnoreka [JOK
33 Coxparueitie pobeit https://m.edsogru/7f430f44
. bubnmoreka [JOK
34 Coxparueitie pobeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JICIICHHUE bubnunoreka [JOK
anredpanvecKux apooeit https://m.edsoo.ru/7f43128c
36 Crnosxenue, BBIYMUTaHHUE, YMHOKEHUE U JICJICHHE bubnunoreka [JOK
anreOpandecKux apooeit https://m.edso0.ru/7f4315c0
37 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U JCIICHNUE bubnuoteka [JOK
anredpandeckux apooeit https://m.edso0o.ru/7f4318¢c2
38 CrnoxxeHue, BBIYUTaHHUE, YMHOKEHHUE U JCIICHHUE bubnunoreka [JOK
anredpandeckux apooeit https://m.edsoo.ru/7f431a20
39 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bu6nuorexa [IOK
anreOpandeckue Apoou https://m.edso0.ru/7f43259c
40 [IpeoOpa3oBaHue BbIpaXeHHH, COEepIKALINX bubnuorexa [JOK
anrebpanveckue 1poou https://m.edso00.ru/7f432736
41 [IpeoOpa3oBaHue BbIpaxeHH, CoeprKalnx bubmuorexa [IOK
anredpandeckue Apooun https://m.edso00.ru/7f432736
42 Kontponbras padota mo teme "Anredpandeckas 1poos" EESSHE;T:;zgSﬁ £431d36
43 KBagparnoe ypaBHeHue bubnmoreka [JOK



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
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https://m.edsoo.ru/7f42eela

44 Hemnonnoe kBagpaTHOe ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOe ypaBHEHUE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBapaTHOTO YpaBHEHUS bubmmorexa [JOK
https://m.edsoo0.ru/7f42f158
47 @opMyia KOpHEW KBaIpaTHOIO YpaBHEHUs Bubmmorexa LIOK
https://m.edsoo.ru/7f42f3f6
48 dopMyIia KOpHEW KBAPATHOTO YpaBHEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42f5a4
bubmmorexa [IOK
49 Teopema Bitera https://m.edsogru/7f42fef0
bubmmorexa [IOK
>0 Teopena Buera https://m.edsogru/7f430076
51 Pemenne ypaBHeHUI, CBOAAIIUXCS K KBaJPAaTHBIM bubmmorexa [OK
https://m.edso0.ru/7f43c542
52 Pemenne ypaBHeHU, CBOASIINXCS K KBaPATHBIM bubmmorexa [TOK
https://m.edsoo0.ru/7f43c3d0
53 [Ipocreiimume qpoOdHO-palloOHaNIbHBIE YpaBHEHUS Bubmmorexa LIOK
https://m.edso0.ru/7f4328c6
94 [Ipocreiimue qpoObHO-palliOHAIbHBIE YpaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f432b6e
55 Pemenue TeKCTOBHX 3a/1a4 C TIOMOIIBIO0 KBaJIpaTHBIX bubnmoreka [JOK
YPaBHEHUH https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO KBaJIPATHBIX bubnuotexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonrtponsHas pabora o Teme "KBanparnsie ypaBHeHUS" Bubmmorexa LIOK

https://m.edsoo0.ru/7f4301f2
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JInHeliHOe ypaBHEHME C IBYyMs [IEPEMEHHBIMU, €TI0

>8 rpadukK, IpUMEpb! PELICHNs YPABHEHUH B LIEIbIX YHCIAX
59 JInHeliHOe ypaBHEHME C IBYMs IEPEMEHHBIMU, €TI0
rpaduK, IPUMEPHI PELICHUS YPABHEHUH B IIEJIBIX YHCIaxX
60 JIunelHOEe ypaBHEHME C ABYMs IEPEMEHHBIMU, €TI0
rpadukK, IpUMEphl PELICHNs YPABHEHUH B LIEJIbIX YHCIAX
61 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUHN C JBYyMS
IIEPEMEHHBIMU
62 Pemrenne cucreM NByX JIMHEWHBIX YPAaBHEHUHN C JBYMS
IIEPEMEHHBIMU
63 Pemenue cucrem 1ByX JTMHEHHBIX YPABHEHUU C ABYMs
IIEPEMEHHBIMU
64 [IpuMepsl pernieHus: CUCTEM HEITMHENHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMU
65 [IpuMepsl perieHns CUCTEM HEIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU
I'paduueckas MHTEpIIpeTaLUs YpaBHEHHS C ABYMS
66 [IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPAaBHEHUM C IBYMS Bubnuorexa LIOK
https://m.edso0.ru/7f43d6d6
[IEPEMEHHBIMU
I'padnueckas uHTEpIIpeTaLs YPAaBHEHUS C IBYMS
67 IIEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPAaBHEHUM C IBYMS Bubnuorexa LIOK
https://m.edso0.ru/7f43d6d6
[IEPEMEHHBIMU
68 Pemrenne TekCTOBBIX 3a71a4 € MOMOIIBI CUCTEM
YpaBHEHUI
69 PelreHne TeKCTOBBIX 33714 € IOMOILBIO CUCTEM
ypaBHEHUU
70 PelreHne TEKCTOBBIX 3a1a4 € IOMOILBIO CUCTEM

ypaBHEHUU



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

71

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI
74 JInHEeHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX bubnuoreka [JOK
peuieHue https://m.edso00.ru/7f42c692
75 JIuneliHble HEPABEHCTBA C OJJHON NEPEMEHHOU U UX bubnmoreka [JOK
pelieHue https://m.edso0.ru/7f42c840
76 JInHelHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX
pelieHue
77 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOW MIEPEMEHHON U bubnunoreka [JOK
UX PELICHHE https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOW MIEPEMEHHON U bubnmoreka [JOK
HX pelieHue https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U
UX PEIlCHUE
80 N3006paxkeHne perieHns JMHEHHOro HEPaBeHCTBA U UX bubnunoreka [JOK
CUCTEM Ha YHMCIIOBOM IPSIMOU https://m.edsoo.ru/7f42c9e4
81 N300paxkeHne perieHns JMHEHHOr0 HEPaBeHCTBA U UX bubnuorexa [JOK
CHUCTEM Ha YMCJIIOBOU IPSMOU https://m.edsoo.ru/7f42c9e4
82 Kontponbnas padota mo temam "HepaBenctBa. CucTeMbI
ypaBHEHH"
bubnunoreka [JOK
83 Honstie Py https://m.edsozl)l.ru/7f433012
84 OO6macTh onpeAesieHns] 1 MHOYKECTBO 3HaUeHUN (DYHKITIH bubmiorexa HOK
https://m.edsoo.ru/7f433d84
85 CriocoOb1 3amanust pyHKITHIA
86 I'paduk ynkumm



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

87

CpoiicTBa (yHKIINH, UX OTOOpakeHHE Ha TpaduKe

88 Urenue u noctpoeHue rpadukoB GyHKIIHMA
89 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONUINX PeaTbHbIE
MIPOLIECCHI
90 OyHKIMH, OMMUCHIBAIONINE MIPSMYIO H 00paTHYIO bubnnoreka [JOK
PONOPIMOHATILHBIE 3aBUCUMOCTH, UX Tpa(uKu https://m.edsoo.ru/7f434bbc
91 I'unep6ona
bubmmorexa [IOK
92 Tnnepbora https://m.edsogru/7f4343e2
%3 Ppadpuic dymiuitn y =x* ]r?tltdfsj?f/lr?:eecjcsac)gg/};f434572
94 Oyukuuu Y =X2, Y = X3,y = VX, Y = [x|; rpadudeckoe bubmmoreka [JOK
pelieHne ypaBHEHH U CUCTEM YpaBHEHUN https://m.edso00.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7 U 8
95 KJ1accoB, 0000menue 3uanuii / Becepoccuiickas Bubmorexa LIOK
1poBepouHas paGoTa https://m.edsoo.ru/7f4371aa
96 Hrorosas konTpospHas padota / Beepoccuiickas bubnunoreka [JOK
poBepoyHasi padbora https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7 U 8
KJIacCOB, 0000IIIcHNE 3HAHMI
98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypCOB 7 U 8 bubnuoteka [JOK
KJaccoB, 00001IeHe 3HAHUH https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MIOHATHA U METOIOB KypCOB 7 U 8 bubnmoreka [JOK
KjaccoB, 0000IIeHre 3HaHUH https://m.edso0.ru/7f437510
100 [ToBTOpEeHNE OCHOBHBIX MOHATUI U METOJOB KYpCOB 7 U 8 bubnuotexa [JOK
KJaccoB, 00001IeHNEe 3HAHUH https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATHN U METOJOB KypCOB 7 U 8 bubnuorexa [JOK

KjaccoB, 0000IIeHre 3HaHUH

https://m.edsoo.ru/7f436b88
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102 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJOB KYpCOB 7 U 8 1 bubnmoreka [JOK
KjaccoB, 00001IeHre 3HaHUH https://m.edso0.ru/7f437858
103 — 136 IToBTOpEHNE OCHOBHBIX HOHiITI/H‘/'I U METOJIOB KypcoB 7 1 8 34
KJIaccoB, 00001IeHNEe 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136



https://m.edsoo.ru/7f437858

9 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka Bcero Koutpobire o0pa3oBaTe/bHbIE PeCypChl
padoTshI
1 PanmonanpHble ynciia, MppallioHalIbHbIE YHCIIA, 1
KOHEUHBIE 1 OECKOHEUHBIE JIECATUYHbIE poOu
5 MHO€eCTBO JIeHCTBUTEIBHBIX YHCEN; ACHCTBUTEIbHBIC 1
qrclia Kak 0ECKOHEUHbIE IECATUYHBIE IPOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXKAY
3 MHOKECTBOM JIEHCTBUTEIBHBIX YUCEN U MHOKECTBOM 1
TOYEK KOOPJAMHATHOM MPSMOM
4 CpaBHeHHE IEHCTBUTENBHBIX YUCEll, apU(PMETHIECKHE 1
JICUCTBUSA C ICUCTBUTEIbHBIMU YU CIIAMU
5 [TpubnmxEHHOE 3HAUCHNE BETUYNUHBI, TOUHOCTD 1
MPUOTMHKEHUS
6 OxpyrieHne uncen 1
7 OkpyrJieHHe Ynucesn 1
8 [Ipukuaka u OLleHKa pe3yabTaTOB BHIYMCICHUI 1
9 [Ipukuaka v OLIEHKa pe3yIbTaTOB BEIYMCICHUN 1
10 JInnennoe ypaBHeHue. Pemenue ypaBHeHUH, 1 bubnuotex [JOK
CBOIAINMXCA K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneliHoe ypaBHeHue. Pemenne ypaBHeHUH, 1
CBOJIAIIUXCS K JIMHEHHBIM
12 KBagparnoe ypaBHeHue. Pemenune ypaBHeHUIH, 1 bubnmoreka [JOK
CBOJSIIINAXCS K KBAJPATHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHMi, 1 bubnuorexa [IOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

CBOAAIIUXCA K KBAAPpaTHBIM

https://m.edsoo.ru/7f43c542

14 bukBanpaTHbie ypaBHEHUs Bubmmorexa LIOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs bubmorexa LIOK
https://m.edso00.ru/7f43c3d0
16 HpI/IMepI:I pELICHUs YPaBHEHUHN TPEThEU U YETBEPTOU
CTENEHEN pa3/I0KEHUEM Ha MHOKUTENN
17 HpI/IMepEI pelIeHUs] YpaBHEHHUM TpEeThel U YEeTBEPTOM
CTENEeHEN pa3ioKEHUEM Ha MHOKUTENN
18 Pemenne npoOHO-paliMOHANBHBIX YpaBHEHUN Eubmiorexa ITOK
https://m.edso0.ru/7f43c9b6
19 Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHUN Bubmmorexa LIOK
https://m.edso0.ru/7f43c9b6
20 Perienue TekcTOBBIX 3a/1a4u alreOpanyeckuM METOI0M
21 Perrenre TeKCTOBBIX 3a/1a4 alNreOpanyecKuM METOJIOM
22 Perienue TeKCTOBBIX 3a/a4u alreOpandeckuM METOI0M
93 KOHTponI)H'im paborta no Teme "YpaBHEHUS C OJHOU
nepeMeHHon"
24 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk bubmmorexa [OK
https://m.edso0.ru/7f43d0b4
25 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk Bubnuorexa LIOK
https://m.edso0.ru/7f43d0b4
26 Cucrema 1ByX HI/IH"eI‘/'IHLIx YpaBHEHUH C ABYMsI
NIEPEMEHHBIMU U €€ peleHue
97 Cucrema ByX JINHEWHBIX YPAaBHEHHUM C IBYMS
MEPEMEHHBIMH U €€ pelieHne
78 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM C JBYMsI

NEpCMCHHBIMU U ec peamcHuce



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € ABYMs

29 MEPEMEHHBIMH U €€ pelieHue 1
30 Pemenue cucrem AByX ypaBHEHUI, OJHO U3 KOTOPBIX 1 bubnnoreka [JOK
JINHEMHOE, a IPyroe€ — BTOPOM CTEIIEHU https://m.edsoo.ru/7f43d23a
31 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX 1 bubnmoreka [JOK
JIMHEIHOE, a IPyroe — BTOPOM CTEIEHU https://m.edsoo.ru/7f43d55a
39 Pemejme CUCTEM JIBYX ypaBHevHHﬁ, OJIHO U3 KOTOPBIX 1
JTUHEIHOe, a Ipyroe — BTOPOU cTeneHn
33 PemeuHHe CUCTEM JIBYX ypaBHeuHHﬁ, OJIHO U3 KOTOPBIX 1
JUHEIHOoE, a Ipyroe — BTOPOU cTeneHu
34 I'padmyeckas nHTEpHIpeTaLlUsl CUCTEMbl YpaBHEHUH C 1
JBYMsI IEPEMEHHBIMU
35 Pemrenue TeKCTOBBIX 3324 alreOpandeckuM CriocoOom 1
36 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CriocoooM 1
37 KonTponbnas padora no teme "Cucremsl ypaBHeHUI" 1
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JInHEeNHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX 1 bubnuotexa [JOK
pelieHue https://m.edso0.ru/7f43af08
a1 JInHeHbIE HEPAaBEHCTBA C OJHOM MTEPEMEHHOMN U UX 1 bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f43af08
42 JInHENHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOMN U UX 1 bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM 1
U UX pelleHue
44 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MepEMEHHOM 1



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
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U UX pelleHue

CucreMbl TMHEUHBIX HEPABEHCTB C OJHOM MepEeMEHHON

45
U UX pelIeHne
46 KBaaparHpie HEpaBEHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edso0.ru/7f43b098
47 KBagparHble HEPaBEHCTBA U UX pELLICHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX pElLIEHUE Bubmmorexa LIOK
https://m.edsoo0.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX pElLIEHUE
50 KBanpaTHble HepaBeHCTBA U UX pellICHUE
51 I'padmueckas mHTEpIIpETALINS HEPABCHCTB U CUCTEM bubnuoreka [JOK
HEPABEHCTB C JBYMS IIEPEMEHHBIMU https://m.edso0.ru/7f43b098
59 I'padmueckas nHTEpIIpeTallis HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
53 KonTponbnas padora no teme "HepaBencrsa"
94 KBanpartuunas ¢pyHkus, e€ rpaduk 1 CBOMCTBa ngjﬁ;f;i?ﬁﬁ £4396c6
55 KBanpartuunas ¢pyHkus, e€ rpaduk 1 cBOMCTBa Eggj;ﬁf;;?ﬁﬁ £439842
56 KBagparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa EESSHZI;T:;?)?S/I? £4399b4
57 [TapaGomna, KoopAMHATHI BEPIIUHBI TapaboJIbl, OCh bubnuotexa [JOK
CUMMETPHUU TIapalOIIbI https://m.edsoo0.ru/7f439eb4
58 [Tapabona, KoopAMHATHI BEPIIUHBI TapaboIIbl, OCh bubmuorexa [JOK
CUMMETPUU NapaboJIb https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KoOOpIMHATHI BEPIINHBI TApabOIIbI, OCh bubnuorexa [JOK

CUMMETpPUHU NapadoJIbl

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f43b098
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[TapaGona, KOOpAMHATHI BEPLIMHBI IapadOJIbI, OCh

bubmuoreka [JOK

60 CUMMETPHUH T1apaboIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIUHATHI BEPIIMHBI TAPAOOIIbI, OCh bubnuoreka [IOK
CUMMETpPHUHU TapadoIIbl https://m.edso0.ru/7f43a526
62 [Tapabona, KoOpIMHATHI BEPIIMHBI TapaboIIbl, OCh
CUMMETpPHUHU NapadoJIbl
63 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
64 I'paduxu pynkmmit: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
65 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
66 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
67 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
68 I'padpuxu pynkmmit: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
69 KonrtponbHas padora no teme "®ynkuun" EE:SSHZI;T:;?)?S}? £43ab84
70 [TonaTHE YNCIOBOM MOCIEA0BATENILHOCTH Bubnuorexa LIOK
https://m.edso0.ru/7f43e6c6
71 3ajaHue Nocaea0BaTeIbHOCTU PEKYPPEHTHOM bubmuorexa [JOK
bopmyoit u popmysoit N-ro uiaeHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu bubmmorexa LIOK
https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu Bubnmorexa LIOK

https://m.edsoo.ru/7f43f3b4
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®opmyItel N-ro WieHa apuPpMeTHIEeCKOM 1

74 reOMETPUYECKON IIPOTrPECCUI, CYMMBI IIEPBEIX N Eubmorexa ITOK
P porpeceny, ty P https://m.edso0.ru/7f43f58a
YJIEHOB
Dopmyiel N-T0 WieHa apudpMETHIECKON U
75 reolljx)de'}r] NYECKOI Impor 2031)/1171 CYMMBI IEPBBIX N Bubmaorexa OK
P porpeceui, ¢y P https.//m.eds00.ru/7f43ef2c
YJIEHOB
dopMyibl N-To YieHa apuhMEeTUIECKON U
76 reOMETPUUYECKON IPOTrPECCU, CYMMBI IEPBLIX N Bubmaoreka LJOK
p porp Y p https://m.edsoo.ru/7f43f0c6
YJIEHOB
®opmyIbl N-To wieHa apuPMEeTHUECKON U
77 reOMETPUYECKON IIPOrPECCUI, CYMMBI IIEPBBIX N bubmaorexa IJOK
p porp Y p https://m.edsoo.ru/7f43f72e
YJIEHOB
dDopmyisl N-ro wieHa apuMeTUIECKON U
78 reollz/lez WYECKOH Ipor Ie)cc(zll)/lﬁ CYMMBI IIEPBEIX N Eubmiorexa ITOK
p porp Y p https://m.edsoo.ru/7f43f8a0
YJIEHOB
N300paxeHune 4ieHOB apupMeTHUECKO U
79 r€OMETPUYECKON ITPOrPECCU TOUKAMM HA
KOOPJIUHATHOMN TUIOCKOCTH
N300paxeHune 4ieHOB apupMEeTUUECKO U
80 reOMETPHUECKON MPOTPECCHit TOUKaMU Ha
KOOPJAMHATHOM INIOCKOCTH
81 JIMHENHBIN U DKCTIOHEHIUAIIBHBIN POCT
bu6mmorexa [IOK
82 CI10KHBIE IPOLIEHTEHI
pont https://m.edsoo.ru/7f43feQe
bubmuoreka [JOK
83 CI10KHBIE IPOLIEHTEHI
pont https://m.edsoo.ru/7f4401a6
84 KonrtponsHas pabora o teme "Yucnossie bubnuorexa [JOK

OCIEA0BATEILHOCTH"

https://m.edsoo.ru/7f440418
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[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.

85 3anuch, CpaBHEHHE, IEUCTBUS C ACHCTBUTEILHBIMU
YUCJIAMH, YHCIIOBAs TIpsiMast
86 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIHs 3HAHUI.
[IporeHThI, OTHOIICHUS, TIPOTIOPITUN
87 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUM.
Oxkpyrienue, npuOIKeHre, OIICHKA
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHHH.
bu6mmoreka [IOK
88 Pemenne TekcTOBBIX 337124 apu(PMETHICSCKUM
https://m.edso0.ru/7f443b12
CII0COO0M
[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUs 3HAHUH.
bu6mmoreka [IOK
89 Pemrenue TekcTOBBIX 3324 apU(METHIECKIM
https://m.edsoo.ru/7f443cd4
CII0COO0M
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMAaTH3AIUs 3HAHUH.
bubmuoreka [JOK
90 Pemrenue TekcTOBBIX 3324 apU(PMETHIECKIM
https://m.edsoo.ru/7f443fea
CIrocooom
[ToBTOpEeHme, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.
. bu6mmoreka [JOK
91 [Ipeobpa3oBanue anredpandeckux BHIPAKEHUM,
https://m.edsoo.ru/7f4441ca
JIOTTYCTHMBIE 3HAYCHHUS
[ToBTOpEeHme, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.
. bu6mmorexa [IOK
92 [Ipeobpa3oBanue anredpandeckux BHIPAKEHUM,
https://m.edso00.ru/7f444364
JOTTYCTUMBbIE 3HAUECHUS
[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUM.
. but6mmorexa [IOK
93 [IpeoOpa3zoBanue anredpandeckux BHIPAKEHUM,
https://m.edso0.ru/7f4446f2
JIOTTYCTHMBbIE 3HAYCHHUS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS 3HAHUM.
. bu6nmoreka [JOK
94 [IpeoOpa3oBanue anreOpanvecKux BBIPaKECHUH,

AOIYCTUMBIC 3HAYCHUA

https://m.edsoo.ru/7f444a94
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[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.

95 DyHKIMN: TOCTPOEHUE, CBOMCTBA N3YUEHHBIX 1 bubnnorexa [IOK
YHIHHH: TOCTPOCHHE, i https://m.eds00.ru/7f444c56
byHKIMHA
[ToBTOpEeHME, 00600IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.
96 DOyYHKIIAY: IOCTPOEHUE, CBOICTBA U3YUEHHBIX 1 Eubmorexa ITOK
YHIHIH: HOCTP ’ i https://m.edso0.ru/7f444f44
byHKIUH
[ToBTOpEeHME, 0000IIEHNE M CHCTEMAaTH3AIUsl 3HAHUH.
97 DyHKIIMH: TOCTPOCHHUE, CBOMCTBA U3YUCHHBIX 1 Enbmrorexa IOK
YHEI o R ’ i https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpEeHHE, 0000IEHNE ¥ CHCTEMATH3al1s 3HAHU.
98 DyHKIMN: TOCTPOEHUE, CBOMCTBA N3YUEHHBIX 1 Eubmiorexa ITOK
YHKH o p ’ i https://m.eds00.ru/7f4452e6
byHKIUH
99 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH. 1 bubmmoreka [JOK
I'paduueckoe penieHne ypaBHEHUN U UX CUCTEM https://m.edso00.ru/7f445516
100 [ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMAaTH3AIUs 3HAHUH. 1
I'padmyeckoe pemreHne ypaBHEHUH U HX CHCTEM
101 HToroast KOHTpOJIbHASA paboTa
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
103 -
119 O00011IeHIE U CUCTEMATH3aIIU 3HAHUI 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119



https://m.edsoo.ru/7f444c56
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE UM [HCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKkre AeUCTBUS C PAIIMOHATBHBIMHU YHUCTAMH
Haxomuth ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHWUM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, CO/IepKaluX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCENl K Apyrou
. (mpeoOpa3oBbBIBaTh  JCCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
15 Okpyriarh uyncna
BrInoHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMHU TTOKA3aTeIISIMU
17 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIN
' HaTypaJIbHBIX YHUCEIT
Pemate  mpakTUKO-OpUEHTUPOBAHHBIE  3a/layd, CBA3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3YJAbTAaThl pEIIeHUs 3aJad C
y4€TOM OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Hcnonb3oBath anredbpandyeckyr0o TEPMHUHOJOTHIO U CHUMBOJIUKY,
' MIPUMEHSTH €€ B POLIecCe OCBOEHHsI yUeOHOT0 MaTepuaa
25 Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TpH  3aJaHHBIX

S3HAYCHHUAX MMEPEMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MIPUBEJICHUEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATH (OpMyNbl KBajJpaTa CyMMbl U KBajapaTa
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILEro MHOXHUTENsS, TPYIITUPOBKH ClIaraeMsiXx,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh TIPeoOpa30BaHUST MHOTOUJICHOB JIJISl PELICHUS PA3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEAMETOB, U3 pealbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMU IOKa3aTEIsIMHU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPU PELICHUU JUHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOuparh IpUMEPHI TIAp YKCEIN, SBJSIFOIINXCS PEIICHHEM JIMHSHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YSCh TpPapUKOM, MPHUBOJIUTH MPUMEPHI
pelleHus ypaBHEHUS
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HCIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YpaBHECHHI 110 YCIOBUIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l TIOJYYSHHBIN pe3ysabTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTtmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduky nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHN Y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (YHKUIUH H3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOTHI
4.5 HaxoauTe 3HaueHune QyHKIMM 1O 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTara
1 Yucna u BBIYMCICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOXECTBE
11 JeUCTBUTENBHBIX YHUCEI JUIsl CPAaBHEHMSI, OKPYIJICHUS] U BBIYUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMs BhIPAKEHUH, CoaepKalIX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JIeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTelleM, BBIMOIHATh
2.1 Mpeo0pa3oBaHUs BBIPAXKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem
BEIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpa3oBaHUs  PAMOHAIBHBIX
2.2 BBIpQ)KEHUI Ha OCHOBE MpaBWJI JEHCTBUHA HaJ MHOTOWICHAMH U
anredpandeckuMu Ipo0sMu
2.3 PackianeiBaTe KBagpaTHBIN TPEXWIECH HA MHOXKHUTEIN




24 [IpumensTh npeoOpa3oBaHUs BBIPAKEHUM ISl PEIICHUs Pa3IHMYHbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX MIPEAMETOB, U3 PEeaTbHON MPAKTUKH
3 YpaBHEHHS 1 HEPABCHCTBA
Pemate nuHelHBIC, KBagpaTHblE YpPAaBHEHHS W  PalMOHAJIbHBIC
3.1 YpaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JABYMs
MepeMEHHbIMU
[IpoBomuTh mpOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
3.9 ypaBHEHHH, B TOM 4YHCJIE€ C NpPUMEHEHUEM TrpaduuecKux
' IIpe/ICTaBICHUH (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WIN CUCTEMaA
ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U IIpoyee)
[lepexoauth OT croBecHOM  (OpMYyIHpPOBKM 3amauyu K  e€
33 anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPABHEHMS WIIU
' CUCTEMbl  ypaBHEHUH, HHTEpPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]auM IOJYyYEHHBIN pe3yabTaT
[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
34 pelaTh JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW W X CHUCTEMBI,
' naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUU
[lonuMare ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
41 (TepMUHBIL, CHUMBOJHYECKHE OOO3HAYECHMsI), OMPEACNATh 3HAUYCHUE
' (GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (DYHKIUU
o e€ rpaduky
Ctpouts rpaduku d1eMEeHTapHBIX PYHKINN BUIA:
4.2 y =k/x, Y =X>,¥=X3,¥Y=[X|, OMUCBIBATH CBOICTBA YUCIOBOI (PyHKIINH
o e€ rpaduky
9 KUJIACC
Kon o
IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMoro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
1 Uucna v BBIYUCICHUS
1.1 CpaBHMBaTh U YNOPSAOYMBATH pALMOHAIBHBIE U HPPALMOHAIBHBIE




quciia

1.2

BremoaaaTh apI/I(i)MeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMH,
CoucTass YCTHBIC U NHMCbMCHHBIC HpI/IéMbI, BBIINIOJIHATh BBIYMUCICHUSA C

HppanOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUSA YHUCIIOBBIX Bblpa)KeHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTGHBHBIG 4uciia, BbIIIOJHATL NPUKUIKY PE3yiibTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

2.1

2.2

2.3

2.4

YpaBHEHHUs U HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHU, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCTGﬁH.IPIC ,Z[pO6HO'paLII/IOHaJ'ILHLIe YpaBHCHU

Pemartn cuctemsl ABYX JIMHEWHBIX ypaBHCHI/Iﬁ C ABYM: IIEPECMEHHBIMU
" CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHUEC HEC ABJIACTCA

JIMHENHBIM

Pemars TekcToOBBIC 3amauu aJ'Il"e6paI/I‘IeCKI/IM cIocodoM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPAaBHCHHUA WM CUCTEMbBI IBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

[IpoBoauth mpocCTEHIlINE MCCIEIOBAHUS YpPAaBHEHUH U CUCTEM
YpaBHEHMH, B TOM UHCI€ C MPUMEHEHHEM TpapuuecKux
MIpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCIO0BOM HpﬂMOfI, 3aI1iMChIBATh

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemrate cucTeMBI JIMHEMHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIFOYArOIMe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHue
CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C
ITOMOIIBIKO CMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPHU PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

Paco3naBate  (QyHKIIMM ~ W3yYEHHBIX  BHUJOB. [TokasbiBaTh

CXEMaTUYEeCKH PacIoyoKeHNE Ha KOOPAMHATHOMN IIOCKOCTH IrpapuKoB



¢byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu or

3HaYeHUH KO3(PPUIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

3.3

3.4

4.1

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IJIOCKOCTH TpadukoB ¢GyHKIMA Buaa Y = VX, Y = |X| ¥ ONHUCHIBaTh
cBoicTBa (DYHKITHI

Crpoutb u wH300paXkaTh CXEMaTHYECKH TpaduKd KBAJPATHUHBIX
(GyHKINH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (YHKIHHA IO WX
rpadgukam

PacniosnaBath KBaapaTtuuHyr (QYHKIHIO TI0 (opmylie, TPUBOAUTH
MpUMEPHl KBaJpaTHYHBIX (QYHKIUH W3 peallbHOW JKU3HH, (DU3HKH,

r€OMETpUU
ApudmeTrnueckas U TeOMETpUYECKasi IPOrpPeccuu

Pacnio3naBath apuMEeTHYECKYI0 H T€OMETPUIECKYIO MPOTPECCHH TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

4.3

BEBITIONHATE BBIYMCICHUS C HCIONB30BaHWEM (GOpMYyS N-TO YICHA
apuMeTUYecKoil U reoOMeTPUUECKON MPOTrpecCcHii, CyMMbI MEPBHIX N

YJICHOB

N300pakaTh 4IEHBI MOCIEIOBATEIBHOCTH TOYKAMH HA KOOPJIMHATHOU

IIJIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIC 3aaadyud H3 peaJ’ILHOI\/’I KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKACICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHOM (OPMBI 3aMUCH
11 npobeit k apyroi. I[loHsTHe palMOHANBHOTO 4YMCA, 3alUCh, CPaBHEHUE,
YIOPSAIOYUBAHHE PALMOHATIBHBIX YHCEI
19 Apudmernueckue neMcTBUS ¢ pallMOHAIBHBIMU YuciiaMu. Pemenue 3agau u3
' peabHOM MPAaKTUKU HA YacTH, Ha Ipoou
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpazoBaHKe
' BBIPa)KEHUI1 Ha OCHOBE OINpEIeIeHNs, 3aUCh OOJIBIINX YUCEell
14 [TponieHTHl, 3aMCh MPOLEHTOB B BUJE ApoOU U IpoOU B BUJAE IPOLICHTOB.
' Tpu ocHOBHBIE 33]a4M HA IPOIICHTHI, PELICHNE 33/1a4 U3 PeaIbHON MPAKTUKU
. [IpumeHeHne TNPU3HAKOB JAETMMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HaTypaJbHbIX YHCEI
16 PeanbHple  3aBUCHMMOCTH, B TOM 4YHciae InpsMas U oOpaTHas
' POTIOPIUOHATIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTuMble
' 3HAYCHHS NIEPEMEHHBIX
29 [IpencraBnenne 3aBHCHMOCTH MEXIy BEIMYMHAMH B BHAEC (OPMYIIHL.
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXXIECTBEHHO  paBHBIE
' BBIPQ)KEHUS
2.4 CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM
95 OpHounensl 1 MHOTOWIeHBI. CTernieHs MHorowieHa. CloXeHne, BRIYUTaHUE,
' YMHO>K€HHUE MHOTOYICHOB
26 DopMyITbl COKpPAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOUWIEHOB Ha MHOXKHUTEIH
3 VYpaBHeHUS
a1 VYpaBHEeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUU
3.2 JluneitHOe ypaBHEHHE C OJHOM TNEpEeMEHHOW, YMCIO KOpHEH JHMHEWHOTo




ypaBHEHUS, PEUICHUE JIMHEHBIX YpaBHECHUI

CocraBnenue ypaBHeHI/Iﬁ 10 yCJIOBHUIO 3aJa4Hu. Pemenne TekCTOBBIX 3aJ1a4d C

33 MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunara ToYky Ha IPSIMOMA
49 Yucnossle NpoMEXYTKU. Paccrosinue Mexxay AByMs TOYKaMH KOOPAUHATHON
' IPSAMO
43 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHATa
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
A4 [Tpumeps! rpaduxoB, 3amaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'paduk dyHkumn y = [X|
47 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 KBanpatusiii kopenb u3 uucna. lloHsatne 00 HppalMOHAIBHOM 4HCIIE.
' JlecaTUUHBIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEH M HMX NPUMEHEHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUHN U BBHIYHUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enpIM MoKasaresneM 1 e€ cBoiictsa. CTaHaapTHas 3alKch YKcia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpEXuiieH, pa3aoKEHUE KBAPAaTHOTO TPEXUIEHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu



2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JCIICHHE alTeOpandecKux apooei
24 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEeHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHenue, Qopmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEepnpeTanysi ypaBHEHHI C ABYMSI NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IepeMeHHbIMU. [IpuMepsl pelienus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/IHOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
41 [lonsatne ¢ynkuun. OOnacTe ONpeAeTeHUs W MHOKECTBO 3HAYCHHU
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU 1O €€ rpaduKy
4.3 [Ipumeps! rpadukoB GyHKIHMA, OTpaXKaroUX pealbHble IPOLECCH
44 OyHKIMN, OMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYI IPOMOPLIHOHATBHEIC
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna ¥ BIYUCICHUS
11 ParonanbHple uMca, MppalMOHAIbHbIE YHCIIA, KOHEYHblE U OECKOHEUHbIE
' JIECSITUYIHBIE TPOOH




MHO0XECTBO HGfICTBHTGJ’IBHHX YHUCECII, I[GﬁCTBI/ITGJ'II)HI:IG YHpcia Kak 0€CKOHEUHBIE

JACCATHYHBIC ,Z[pO6I/I. BzauMuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

L2 JICHCTBUTEIIbHBIX YHCET U KOOPAUHATHOM NpsAMOil. CpaBHEHHE IEMCTBUTEIBHBIX
qucen
13 Apudmernueckue IeHCTBHS ¢ ACHCTBUTEIBHBIMHI YHCIAMH
W3mepenusi, npubImKkeHus, oleHKd. PasMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkawmeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyriaenue uucen. Ilpukuaka u oneHka
pe3yJIbTaTOB BHIYHUCICHUIN
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHNH, CBOIAIIUXCS K KBaJAPAaTHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed H
' 4eTBEPTOM CcTeneHel pa3IoKEeHUEM Ha MHOKUTEIH
2.5 Pemenne npo6GHO-paliMOHANBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
20 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € IByMsI IEpEeMEHHBIMU
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBanpaTHbie HEpaBeHCTBa
216 I'padmyeckass uHTEprpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU
3 OyHKIIH
31 KBagpatnunas ¢yakuus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAMHATHI
' BEPIINHBI 1apadoibl, OCb CHMMETPUU MapadoIbl
3.2 I'paduxu pynxmii y=kx, y=kx+b u ux coiicra




3.3 I'paduku pyrkimit y=K/X, y = X’ 1 ux cBOWCTBa

3.4 I'paduku hyHKIMI , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

1 Onpeznenenue U cnocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIE0BATEIFHOCTH PEKYPPEHTHOM (hopmyItoit U popmymoii N-To daeHa

49 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckas mnporpeccuss. Popmyinabl N-ro0  WIEHa T€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

a4 N3o0pakeHre dWiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCcHid
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENWHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbI€ MPOLIEHTHI




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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYpPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHu
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHONIb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHON NEpPeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh JUIi M300paKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a1a4 U3 JAPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE30K, Mpsmasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHMK, KBaapar, Tpamnenus;
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 IMOHSATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M MNPAMOW; YMEHHE pPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB 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 TPEYrOJbHUKA,
teopemy Iludaropa, TpUTOHOMETPHUYECKHE COOTHOUICHHS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIsI MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE M3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

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

YMCHHC H3BJICKATBh, HHTCPIPECTUPOBATH u HpeO6p8.30BLIBaTB



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 onepupoBarh IMOHATHSAMH: CIy4ailHbI ONBIT (CIydailHbIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO mepedopa M C HUCIHOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHE OLICHMBAaTb BEPOSATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX 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 KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBINAIOIIMECS  PE3YJIbTaTHhl,
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
- YyHClIaMu

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.
- CBoiicTBa CTENEHH

2.3 MHorousnens!

2.4 Anrebpanueckas ApoOb

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

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
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. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM 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-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anre6pa, 7 knacc/ Maxkapeiues FO.H., Munnatox H.I'., Hemkos K.1. u npyrue,

AKIIMOHEpHOE o01IeCTBO «M3narenscTBO «IIpocBemenne»
» AnreOpa, 8 xinacc/ MakapsrueB FO.H., Mungiok H.I'., Hemxos K.W. u apyrue,
AX1MoHepHOe 00111eCTBO «M3natensctBO «IIpocBeieHre»

» AnreOpa, 9 xnacc/ MakapsrueB FO.H., Mungiok H.I'., Hemxos K.W. u apyrue,
AxkuuonepHoe obiectBo «M3naTenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Marematuka. Anrebpa: 7—9-e¢ kiacchl: 0a30BBI YPOBEHB: METOIMYECKOE
nocodue K npeaMeTHoil JinHun yueOHukoB o anredpe FO. H. Makaperuesa, H.

I'. Munniok, K. Y. HemkoBa u ap./ —2-e uzn., ctep. — Mocksa: [IpocBemenue,
2023. — 54 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru

https://oblakoz.ru

https://resh.edu.ru
https://m.edsoo.ru/7f4131ce

bubmmoreka [IOK
https://m.edsoo.ru/7f415fdcbubanorexal O
K

https://m.edsoo.ru/7f417fb2\

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a302
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