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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISIETCS. OJHHUM M3 OINOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUIUINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMaHUTAPHOTO LMKIOB, €€ OCBOEGHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUA U CYIIHOCTH alreOpandecKux
abCTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJICHUI U MPOLECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue ainreOpbl oOecreyMBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYaroIIMXCs: OHM HCHONB3YIOT JCIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJIeHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYarolMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 BJISETCS peaau3aueil e TeIbHOCTHOTO MPUHIINIA 00y4EHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01m1ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCIEHUSY, «AlreOpandeckie BhIPAKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas H3 3THX cCoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMHU €ro JuHusMdU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolmumcs
MIPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHdeckoro s3eika. CoaepKaTenbHOH U
CTPYKTYpPHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEUIIIETO M3YyYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS alTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOM
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOro JUIsl peLIeHHs 3ajad MaTEMaTHUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJEJEH, OIHMCAHMS TMPOLECCOB M
SBJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUueCKON JTUHUU HAIIEJICHO HA TOJIyYeHUE
OOy4aroIIMMUCS 3HAHUK O (DYHKIMSIX KAaK Ba)KHEHIIEeH MaTeMaTHu4ecKod MOJAENn
JUTSL OIMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
IPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMYy MjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIUUCIEHUSA», «ANreOpanyeckue 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 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, NIEPEXO] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAIBHBIMA 4KClIaMu. Pemenue 3agad U3 peaJibHOW NPAKTHKWA HA 4acCTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIEM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENEICHUs], 3aUCh 00bpIIMX yucel. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE IpoOU U JpoOU B BHUJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JACIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsmMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAKECHUA C IIEPEMEHHOMU. JlOIyCTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BECHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX ClaraeMblX.

CBoJliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmysa pa3sHOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pEIIECHUE JIMHEWHbIX ypaBHEeHUH. CocCTaBiI€HUE YpAaBHEHUN IIO
YCJIOBHIO 3a71a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneitHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMHU. PerieHune cucrem ypaBHEHUU
CIOCOOOM TMOACTaHOBKHU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. Abciycca U opAuHATa
TOYKH Ha KOOpJIMHATHOM IIockocTu. [IpumMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelieHne ITUHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIbHBIC YNCIIA.

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

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoOu.
CrnoxxeHue, BBIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanmonanpHble BEIpaKEHUS U UX peoOpa3zoBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Pemenne ypaBHEeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHHUW C JBYMsS II€peMEHHBbIMHU. lIpumepsl pelmreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

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

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTe ONpeAesieHHs] W MHOXKECTBO 3HAYEHUU
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumn. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkiun y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelLIECHUE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIy MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

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

Pasmeppl OOBEKTOB OKpYXKAIOUIETO MHpa, JAJIUTEIbHOCTh IPOLECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIJIeHHEe
yucen. [[puknaka n oneHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

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

VYpaBHeHUE ¢ AByMsl MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM I1ByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 aare0panyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
I'padmyeckas uHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

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



Yucnosele  mOCHENOBATENBHOCTUYMC/IOBBIE  NOCIEA0BATEIBHOCTH M
Nporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOH (popMyoit u hopmysol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opMmyinbsl n-ro 4ieHa
apu(MeTHIeCKol U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI TIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHEM K  JOCTHIKCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUHM BCEM KM3HU AJIA YCHEIIHOW MpOoQecCHOHATbHON
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HayKuM Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMaTUYECKOW KYJbTYpOWl Kak CPeJCTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIled cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJII OKpPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUECKUX MPOOJIEM U MyTEeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTUX JIOJIeH, MpUOOpPETaTh B COBMECTHOU JEATECIIHbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIUpoOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(UIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE peIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATUIMH, (OPMYIHPOBATH
OTIpENeICHUs]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MTPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHEIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXHbBIE JOKa3aTesIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYkKACHUS;
BBIOMpATh CIOcO0 perieHuss ydyeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOUpATh HamboJee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT TMO3HAHMUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIM
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, UCCIENOBAHMS, OLCHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JJISl peUIeHUs 3a1a4u;

BbIOUpaTh, AHAIM3HPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeACTaBiICHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH WHOOpPMAIMU TIO0 KPUTEPHUSM, MPEITIOKCHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:



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

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyUBaTh PA3JIMYUE U CXOJCTBO MO3UIIMM, B
KOPPEKTHOU popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHNUS;
OPEICTaBIsITh  pEe3yJbTaThl  pElIeHHus  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3aj1ay;

NPUHUMATh LEIb COBMECTHOM JE€ATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoOBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JAPYTHUE), BBINOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, AJITOPUTM PEILICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEUM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyudenus B 7 KJjacce O0Oyd4alolIuics MOJYYUT CIEIYIOUTUE
MpPEIMETHbIC PE3YJIbTATHI:

Yuciia ¥ BLIYMCTIEHUS

BreimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuPMETHUECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTb 3Ha4eHUs! YUCIIOBBIX BBIPAKEHHM, MPUMEHITh pa3zHOOOpa3HbIe
CIIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOD).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJsTh Ynca.

BEINONMHATE IPUKUAKY U OLIEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHHUN
YHUCJIOBBIX BbIpAKEHUI. BBIMOIHATH JASHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpumeHsaTh  TpHU3HAKKM  JETUMOCTH,  pas3lio)KeHWE Ha  MHOXKUTENH
HaTypaJIbHBIX YHCEIL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYUH, NPOILEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWUYCHUH, CBSI3aHHBIX CO CBONMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HadeHUs OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

Bemonusate  mpeoOpa3oBaHWs  [ENIOTO  BBIPAXKEHHWS B MHOTOUJICH
MIPUBEJACHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BBITIONHATS, YyMHOKEHHME OJIHOWIEHA HAa MHOTOWIEH M MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyImIecTBIATh pa3jioKEHHE MHOTOWICHOB HAa MHOXKHUTEIU C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CJaraéMsiXx,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
U3 MaTEMaTHKH, CMEKHBIX TPEIMETOB, U3 PEaIbHOM MPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypalbHBIMU IOKa3aTeIsIMU IS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI TP PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpaUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
yYpaBHEHHUSL.

PemaTp cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI C JBYMS IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJa4yd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTpouTh rpaduky TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (QYHKIMH W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MPEACTaBICHHS W aHalW3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYarolmMiiCs MOJIYYUT CIIEIYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[TpumensTh TOHATHE apU(PMETHUYECKOrO KBAaJIPATHOTO KOPHS, HaXOIHUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HUCIOIB3YS
CBOWCTBA KOPHEH.



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

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TMOHSATHE CTENEeHU C 1EeJbIM I[OKa3aTelieM, BbIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBUJI ICHCTBUI HAJ MHOTOUYJICHAMH U aIreOpandecKuMU APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs peUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh MpocTeiIve UCCaeOBaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7adul K €€ ainreOpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB IS CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[ToHnMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TCPMHHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBa (PyHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJ€MEHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OmuCHIBaTh CBOICTBA UHCIOBOIA
bynkuuu o e€ rpaduky.

K xoHmy oOyueHuss B 9 kJilacce OOYyYarOIIMICS TIOIYYUT CIICIYIOIINAE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIEHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BEBITTONTHATE  apupMETHISCKUE JEUCTBUS C palMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE W TIMCHbMEHHBIE TPUEMBI, BBHINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



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

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

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

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISETCS JINHEHHBIM.

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

[IpoBOAUTE MPOCTENIINE UCCIECTIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/icTaBleHnil (yCTaHaBIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPEUICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaATh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMCHIBATh PEICHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMM W3y4eHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKH

pacnoJioKeHNe Ha KOOPJAMHATHOM MIIOCKOCTH rpaduKoB QyHKIUN BUaa: y = kx, y
=kx+by=kx,y=ax2 +bx +c¢c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

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

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 10 (opMyIie, MPUBOJIUTE IPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YucsioBble MOCAEA0BATEILHOCTH H IPOrPeCCH U

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

BbINONMHATE  BBIUMCIACHHUS C  HUCHOJB30BaHUEM (OpPMYyN N-ro 4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4jeHbl MOCJIEI0BATEIbHOCTH TOYKAMHU Ha KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCJIOBBIMH TIOCIICIOBATEIIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KaJBbKYJSATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucna u BeiuncieHus. PanimoHanbpHbIC )5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AnreOpanueckre BbIpaKeHUSI. 15 1 bubmmoreka [IOK
AnreGpanueckas qpoob https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
2 4 .K 15 1
ucia v BeruuciaeHus. KBaapatHeie KOpHH hitps:/m.cdsoo.ru/7f417af8
3 Uucna u Berunciaenusi. CTEeHsb ¢ 1eTbIM 7 bubmuorexa [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HEpaBeHCTBA. HepaBeHCcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHMe u 06061IEHNE 6 2
BTOpeHHe 1 HHenH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubnunoreka LIOK
16 1
> Dyrrium https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypChl

1 [ToHsiTHE panMOHAIBLHOIO YHCIIA 1
) Apudmernueckue 1eicTBUS C |
palMOHAIbHBIMU YHCIIAMU
3 Apudmerndeckue I1UCTBUS C 1
paLMOHATIBLHBIMHU YUCIIAMU
4 Apudmerndeckue neicTBHS ¢ 1
paLMOHATIBHBIMU YUCIIAMU
5 Apudmerndeckue neicTBHS C |
palMOHAIbHBIMU YU CIIAMU
6 Apudmerndeckue I1eUCTBUS C |
panroHAIBLHBIMU YUCIIAMU
7 CpaBHeHue, ynopsgounBaHue |
palMOHATIBHBIX YHCEI
g CpaBHeHue, ynopsaounBaHue |
palMOHATIBHBIX YUCE
9 CpaBHeHue, ynopsaounBaHue |
palMOHATIBHBIX YHCEI
bu6muoreka [JOK
TEIEHb C HaTypaJIbHBIM [T0KA3aTEIEM
10 C 1 1
https://m.edsoo.ru/7f4211de
bubmmoreka [JOK
11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 1
https://m.edsoo.ru/7f421382
bubmmoreka [JOK
12 CreneHsb ¢ HaTypajabHBIM [T0KA3aTEIEM 1 1

https://m.edsoo.ru/7f42154¢e




bu6nmoreka [IOK

13 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM https://m.edsoo.ru/7f4218be
14 CreneHnb ¢ HaTypajabHBIM [10KA3aTEIEM
15 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPONEHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemienne ocHOBHBIX 3a/1a4 Ha JIpooH,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
17 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATbHOM MPAKTUKU
18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIEHTHI U3 PEAJIbHOU MPAKTUKHU
19 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha
MHOKHUTEJIM HATYPAIbHBIX YHCEIT
20 [Ipu3HaKku AETMMOCTH, pa3iokKEHUs Ha
MHOKHUTEJIN HATYPAIbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
” Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MpONOPIMOHATBHOCTH
73 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHMOHATBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIHOHATEHOCTH
25 KonTponbhas pabota no teme
"PanmonanabpHbBIE Hcia"
26 bykBeHHBIE BBIpaXKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f41feec
27 Dopmyiibl




28

Dopmyiibl

[IepemenHsble. JlonycTUMBIE 3HAYECHUS

29
MePEMEHHBIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
30 ACKPBITHE CKOOOK U IMPUBECICHHE bubmorexa HOK
pacxp PHBEA https://m.edsoo.ru/7f41fafa
MOJ00HBIX CIaraeMbIX
[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKCHHM,
31 ACKPBITHE CKOOOK M IMPUBEICHHE bubmorexa HOK
packp puBe https:/m.edsoo.ru/7f41£d70
MOJO0HBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 PacKphITHE CKOOOK ¥ MPUBEICHHE
MOJOOHBIX ClIaraeMBIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
33 PacKpBITHE CKOOOK ¥ MPUBEICHHE
MOJOOHBIX ClIaraeMBIX
34 CBoiicTBa CTENEHU C HATYPATbHBIM bubnmnoreka [JOK
IoKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka [JOK
IOKAa3aTelieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnmnorexka HOK
IOKa3aTelieM https://m.edsoo.ru/7f4218be
bubmmoteka [IOK
37 MHoro4IeHbI
https://m.edsoo.ru/7f42276e
but6mmoreka [IOK
38 MHoro4JIeHb!
https://m.edsoo.ru/7f422930
39 CroxeHue, BBIYUTaHNUE, YMHOKEHUE but6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BRBIUNTAaHUE, YMHOKEHHE bubnuotexa [JOK




MHOI'O4YJICHOB

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC

https://m.edsoo.ru/7f422cc8
bu6nuoreka [IOK

H MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182
43 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS bubamorexa LOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubamorexa LHOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424fd2
47 DopMmyJIbl COKPALLIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHnne MHOTOYIEHOB Ha MHOKHUTEIN bubmmorexa [TOK
https://m.edsoo.ru/7f423312
49 PaznoxeHnne MHOTOYIEHOB Ha MHOKHUTEIN bubmorexa [TOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTETTH bubmmorexa [TOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHnne MHOTOYIEHOB Ha MHOKHUTEIN
5 KonTponbnas padbora no teme
"AnreOpanyeckue BbIpakeHus"
53 YpaBHeHue, NpaBuiia Ipeoodpa3oBaHuUs
ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUI
54 JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON,

peLICHHUE JIMHEWHBIX YPaBHEHUI




JIuHeitHoe ypaBHEHHUE C OJTHOM ITEPEMEHHOM,

bu6nmoreka [IOK

55
pelICHUE JIMHEVHBIX YPAaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeitHoe ypaBHEHUE C OJTHOM ITIEPEMEHHOM,
pelIeHne JIUHEHHBIX YpaBHEHUI
57 Pemenune 3a1au ¢ 1OMOLIBIO YpaBHEHUN bubmmorexa LOK
A HPIO P https://m_edsoo.ru/7f42064e
58 Pemenune 3a1ay ¢ HOMOLIBIO YpaBHEHUN bubmmorexa LOK
A HPIO P https://m_edsoo.ru/7f420806
. bubmuorexa [JOK
59 Pemienue 3aga4 ¢ nOMOIIbIO YPaBHEHHIT
https://m.edsoo.ru/7f4209a0
. bubmuorexa [JOK
60 Pewienue 3aga4 ¢ nOMOIIbIO YPaBHEHHIT
https://m.edsoo.ru/7f420e6e
61 JIlunelinoe ypaBHEHHE C IBYMs bubnuoreka [JOK
MIEPEMEHHBIMH M €T0 TpaduK https://m.edsoo.ru/7f427¢32
& Jlunelinoe ypaBHEHHE C IBYMS bubmuorexa [HOK
HNEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema JIByX JIMHEWHBIX YPAaBHEHHM C bubnmnoreka [JOK
JIByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH €
JIBYMsI IEPEMEHHBIMU
65 Cucrema ByX JTUHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH €
JIBYMSI TI€PEMEHHBIMU
67 Pemenne cucrem ypaBHEHUM bubmorexa [TOK
P https://m.edsoo.ru/7f4284de
b K
68 Pemenue cucrem ypaBHeHUI nomotexa LO

https://m.edsoo.ru/7f42865a




bu6nmoreka [IOK

69 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEHHM
7 KonTtponbHast padora no Teme "Jlunelinsie bubnmoreka [JOK
ypaBHeHHUA" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha mpsiMoi bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 YucnoBbie TPOMEKYTKH bubmorexa [TOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble IPOMEKYTKH
76 Paccrosinue Mue)KI[y I[BEIM}I TOYKaMH
KOOPJIMHATHOM MpsIMOI
77 Paccrosiaue Mexy IByMst TOUKaMHu
KOOPJIMHATHOU IIPSAMOM
78 [TpsimoyronbHas cucTemMa KOOpAMHAT Ha bubmuoreka [JOK
IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 IIpssMoyrosibHas CUCTEMa KOOPIAMHAT Ha bubnmnorexka HOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnmnorexka HOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH https://m.edsogru/7f4le8a8
bubnmnorexka [JOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMH https://m.edsogru/7f4led80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Urenue rpaduKoB peaqbHbIX 3aBUCUMOCTEN bubmmorexa HOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpauKOB peabHbIX 3aBUCHMOCTEN
85 [Monstue Gpynkuuu bubnmnoreka [JOK




https://m.edsoo.ru/7f41ef06

86 I'paduk dysakmm
. . bubmmoreka [IOK
87 Croiictsa pyriii https://m.edsoclfru/7f41f078
. . bubnmnoreka HOK
88 Croiictsa pyriuii https;//m.edsoil.ru/7f41f1fe
. bubnnoreka HOK
89 Junieiitias dymiuis https://m.edsof)l.ru/7f427282
. bubnmnoreka HOK
20 Juneiinas dymkuma https://m.edsogru/7f427412
G bubnmnorexka HOK
91 [Toctpoenue rpaduka JIMHEHHON QyHKITIH https://m.edsogru/7f426dle
92 [Toctpoenue rpaduka IMHEHHON QyHKIH
93 I'padux pynkum y =[x|
94 I'padux pynkuum y =[x|
Konrponbnas pabora no reme
95 "Koopnunats! u rpaduku. @ynkuun" / bubmorexa [TOK
Bcepoccuiickas npoBepouHas pabora hups://m.cdsoo.rw/731150a
96 HToroBas KOHTpoJbHAsA paboTa / bubnmnorexka HOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f429c6c
97 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
Kypca 7 kiacca, 000011IeHIe 3HaHUI
08 [ToBTOpEHUE OCHOBHBIX MOHATUN  METOJIOB bubmumoreka [LIOK
Kypca 7 kiacca, 000011ieHre 3HaHui https://m.edsoo.ru/7f429£32
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bu6muoreka [JOK
Kypca 7 kiacca, 0000IIeHe 3HAaHHA https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHKME OCHOBHBIX MOHSATUIA U METOJIOB

Kypca 7 kiacca, 000011eHre 3HaHUIA




101 IToBTOpEHKME OCHOBHBIX MOHSATHUIA U METOJIOB 1 bubnnoreka HOK
Kypca 7 Kiacca, 0000IIeHIe 3HAHHIMA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX IMOHATUA U METO0OB | bubnmoreka [JOK
Kypca 7 kiacca, 000011eHIe 3HaHUIA https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




8 KUIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe N (poBbIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypPChl
1 Anrebpanueckas 1po0b 1 bubmmorera LOK
https://m.edsoo.ru/7f430382
5 JomnycTumble 3Ha4eHUsI IEPEMEHHBIX, |
BXOJIALINX B alredpandyeckue BhIpakeHus
3 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX, !
BXOJISIINX B IreOpandecKue BhIPAKCHUS
. . bubnmnoreka HOK
4 OCHOBHOE CBOMCTBO aJIreOpanveckon qpoou 1 https://m.edsogru/7f4308e6
5 Coxkparnienue apodeit 1 bubmorexa LHOK
https://m.edsoo.ru/7f430a8a
. bubnuotexa [HOK
° Coxpaerne podeit ! https://m.edsoEru/7f430f44
/ Coxpatuerne apobeit ! Eﬁgggjj;;grou/sf430f44
g CnoxeHue, BBIYUTaHUE, YMHOKEHUE U | bubmmoteka [IOK
JeNieHre anredpandeckux apooeit https://m.edsoo.ru/7f43128¢
9 CrnoxeHue, BRIYMTAaHUE, YMHOKEHHUE U | bu6nuoreka [IOK
JieJICHUE alire0pandeckux apooeit https://m.edsoo.ru/7f4315¢0
10 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U | bubnmnoreka [JOK
neneHue anredpanyeckux apooei https://m.edsoo.ru/7f4318c2
1 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U | but6mmoreka [IOK
JeJIeHre anredpandeckux apooeit https://m.edsoo.ru/7f431a20
1 [IpeoOpa3zoBanue BbIpaXeHH, coaepKalux | bubmmoreka [JOK

anredpandeckue 1podu

https://m.edsoo.ru/7f43259¢




13 IIpeoOpa3zoBanue BEIpaKEHUH, COIEPIKAIINX | bubnnoreka HOK
anreOpanyeckue Apoou https://m.edsoo.ru/7f432736
1 [IpeoOpa3zoBanue BbIpaX)eHH, Coaep KaluX 1 bubnmoreka [JOK
anredpanveckue Jpoou https://m.edsoo.ru/7f432736
15 KonTpoabHasi padora nmo teme |
""Anredpanyeckasi Apoob"
. bubnnoreka HOK
16 KBagparsslii KOpeHb U3 yucia 1 https://m.edsogru/7f431d36
bubnnorexka HOK
17 [TonsTre 06 UppaoOHAIEHOM YHCIIE 1 https://m.edsogru/7f42d452
18 JlecsiTuunble MpUOIMKEHNS | bubnunoreka [JOK
HppaLUOHAIBHBIX YUCEI https://m.edsoo.ru/7f42eaaa
19 Jecstruunblie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCET
20 JlelicTBUTENBHBIC YHCTIA 1
21 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
22 CpaBHeHUE 1eHCTBUTENBHBIX YHCEI 1
23 ApudmeTnueckuii KBaJpaTHbI KOPEHb 1
24 VYpaBHeHue Buaa x> = a 1
55 CaoiicTBa apu(PpMETHIECKUX KBAJAPATHBIX | bubnmnoreka [JOK
KOpHEM https://m.edsoo.ru/7f42d862
-6 CaoiicTBa apu(pMeTHUECKUX KBAIPATHBIX | bubmuoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
27 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, | bu6muoreka [JOK
COJIepKaIMX KBaJpaTHbIe KOPHU https://m.edsoo.ru/7f42dd26
” [TpeoOpazoBaHre YUCTIOBBIX BBIPAXKEHUH, 1 bubmuoreka [JOK

CoEpKaIINX KBaPATHbIE KOPHU

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




29 [IpeoOpa3zoBaHKe YNCIOBBIX BHIPAKCHHH, bubnnoreka HOK
CoZepKallUX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42e0be
30 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, bubnmoreka [JOK
COJIepKaIlUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
31 CrteneHb C 1eNbIM MoKa3aTeaeM bubmorexa [IOK
t https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpYyKarolero Mupa (ot
32 JJIEMEHTA H::)}(])zaCTI/I (o] KOI():ME/I‘IGCKI/IX bubmorexa LOK
b A https://m.edsoo.ru/7f436098
00BEKTOB), UTMTEIIBHOCTH MTPOIIECCOB B
OKpPYXKAaroIieM MUpe
. bu6mmoreka [IOK
33 CBOICTBA CTENICHU C IICJIBIM TTOKa3aTeJIeM
https://m.edsoo.ru/7f435648
. bubmuorexa [JOK
34 CBOICTBA CTENICHU C IIEJIBIM ITOKa3aTelIeM
https://m.edsoo.ru/7f435648
35 CBolicTBa CTEMEHH C IEJIBIM MOKa3aTeIeM bubmorexa HOK
i https://m.edsoo.ru/7f435648
36 CBolicTBa CTEIICHH C ICNIBIM ITOKa3aTeeM bubmorexa HOK
t https:/m.edsoo.ru/7f43599a
37 CBOIICTBa CTETNEHU C IIEJIBIM TTOKa3aTesieM bubmorexa [TOK
t https://m.edsoo.ru/7f435ed6
38 KonTpoJsbHas pabéora no remam
"KBaaparnsie kopuu. Ctenenn"
39 KBanpaThslii TpéxuneH
but6mmoreka [IOK
40 KBanpatHbiii TpéxuiieH
AP P https://m.edsoo.ru/7f42£d38
a1 Pa3znoxeHne kBagpaTHOro TpEX4aeHa Ha bu6muoreka [JOK

MHOXHUTCIIN

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




Paznoxenue KBaJApaTHOI O TpéaneHa Ha

bu6nmoreka [IOK

42
MHOKHUTEIHU https://m.edsoo.ru/7f42ec80
bu6nmoreka [IOK
43 K e €HHE
Ba/IPATHOC ypasHeHH https://m.edsoo.ru/7f42eela
44 Henonnoe xBagpaTHOE YypaBHCHUE bubnmnorexa LIOK
P yp https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpaTHOE YpaBHCHUE bubnmorexa LIOK
P yp https://m.edsoo.ru/7f42eela
46 dopmyia KopHEH KBagAPaTHOI'O YpaBHEHUS bubmorexa LOK
PMY. p o yp https://m.edsoo.ru/7f42f158
47 dopmyia KopHEH KBagApPaTHOI'O YpaBHEHUS bubmorexa LOK
PMY. p o yp https://m.edsoo.ru/7f42f3f6
48 dopmyna kopHell KBaIpaTHOrO YpaBHEHHUS bubmmorexa OK
PMY p P M https://m.edsoo.ru/7f42f5a4
b K
49 Teopema Buera uonuorexa [10
https://m.edsoo.ru/7f42fefQ
bu6nuoreka [IOK
50 T B
copeMa Bueta hitps://m.edsoo.ru/7f430076
51 Pemienne ypaBHeHui, cCBOASAIIMXCS K bu6nuoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
- Pemenue ypaBHeHU#, CBOIAIIUXCS K bubmmoteka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c¢3d0
53 [Ipocreitmme 1poOHO-palIOHATIEHEIE bubnmnoreka [JOK
YpaBHEHUS https://m.edso0o.ru/7f4328c6
54 [Ipocreiimme ApoOHO-palMOHATbHbIE bu6muoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f432b6e
- Pemenye TeKCTOBBIX 3a7a4 ¢ ITIOMOIIBIO but6mmoreka [IOK

KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42f75¢c




56

57

Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

KonTpoasHnas pab6ora no reme
"KBajgpaTHbie ypaBHeHUs"

bu6nmoreka [IOK
https://m.edsoo.ru/7f42{8f6

bu6nuoreka [IOK
https://m.edsoo.ru/7f4301{2

58

JInHeitHOE ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPUMEPHI
pELIeHUs] YPAaBHEHHI B IEJIBIX YHCIIAX

59

60

61

JInHeitHOE ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro Tpad UK, MIPHUMEPHI
pelieHusi ypaBHEHHUH B IEJIBIX YHCIIAX
JluneitHOE ypaBHEHHE C JBYMSI

MEePEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelIeHNs YpaBHEHUH B LEJbIX YUCIIaX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU

62

63

64

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pewienne cucreM ABYX JIMHEWHBIX
YPaBHEHUH € ABYMs IIEPEMEHHBIMU

[Tpumeps!l peleHus: CUCTEM HETMHENHBIX
YpaBHEHMH C IByMsI IE€PEMEHHBIMU

65

66

67

[Ipumepsl permeHnst CUCTEM HETMHEHHBIX
YpaBHEHUH C IBYMS EPEMEHHBIMHU

I'padmueckas uHTEpHIpeTaLUs YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

I'paduueckas uHTEpHIpeTALIUs YPAaBHEHUS C
JIByMs1 IEPEMEHHBIMU U CUCTEM JIMHEHHBIX

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d6d6

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




YpaBHEHUH C ABYMS IEPEMEHHBIMU

Pemienne TeKCTOBBIX 3aga4 C IIOMOIIIbIO

o8 CHCTEM ypaBHEHUI
€9 Pewienne TeKCTOBBIX 3a/1a4 € IIOMOLIBIO
CUCTEM ypaBHEHUH
20 Pemenne TeKCTOBBIX 3a71a4 € TOMOILBIO
CHUCTEM ypaBHEHUI
71 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YuciioBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHncTBO ¢ 01HOM NTEpEMEHHON
24 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka HOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 Jlunelinble HEpaBEHCTBA C OJJHOMN bubmuorexa [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
6 JIvHeiiHbIe HEPaBEHCTBA C OAHOM
/ MIEPEMEHHOM U UX PEIICHHE
7 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnuorexa [JOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
9 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
/ MIEPEMEHHOM U UX PEIICHHE
N3o6pakenue penieHust TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM bubmmorexa LOK
. https://m.edsoo.ru/7f42c9¢e4
psIMOit
N3o06pakenue peneHus TMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU bubmmorexa LOK

IpPsIMO

https://m.edsoo.ru/7f42c9¢e4




KonTpoasHnas pab6ora no remam

82 "HepaBencTrBa. Cucrembl ypapHeHHl'"
bubnnoreka HOK
8 Homsrhe Qymkiii https://m.edsoclfru/7f433c12
84 OO06nacth onpeaeseHus] © MHOYKECTBO bu6nuoreka [IOK
3HaYCHUH (PyHKITUH https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUIH
86 I'paduk dyskmm
g7 CaoticTBa (yHKITNH, HX OTOOpakeHHE Ha
rpaduke
88 Urenue u noctpoeHue rpagukoB QyHKIHMA
89 [Tpumepsl rpadukoB QyHKIIMIA,
OTpaXKaroIIUX peajbHbIe MPOIECCHI
OYHKIMH, OMMCHIBAIOINIUE MPSIMYIO U
90 06}II)aTI:IyI(; Hponopun(;?{anmile o brbmmorexa [TOK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 I'unepbona
> Pinepbona Et?fsj?/ljr(r)feeclli)gr?}if%%ﬂ
bubnmnoreka [JOK
>3 Tpadpui ymicuitn y = x° https://m.edsogru/7f434572
Oyukmun y =x2, y =x3, y = VX, y = [X[;
94 Fp};(l)I/IL:IeCK};e pén};eﬁne, }}/,paBHeH}II/Iﬁ |I/I |CI/ICTeM bubmmorexa LOK
. https://m.edsoo.ru/7f434d38
YpaBHECHHIA
[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
95 KypcoB 7 U 8 KJ1accoB, 0000IIeHrne 3HaHUH / Bubmmorexa [IOK
Bcepoccuiickas mpoBepouHast pabota hutps://m.edsoo.ru/714371aa
96 Hrorosasi koHTpoJibHasi padora / bubmuoreka [IOK



Bcepoccuiickasi npoBepoyHasi pabora

IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB

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

%7 KypcoB 7 1 8 KiaccoB, 00001eHe 3HAaHU I !

98 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | bubnumoreka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f43736¢

99 IToBTOpEHKE OCHOBHBIX MOHSATHUIA U METOJIOB 1 bubnnoreka HOK
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f437510

100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0OB | bubnmnorexka HOK
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HaHU] https://m.edsoo.ru/7f4376b4

101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | bubnuoreka [JOK
KypcoB 7 1 8 KJIacCoB, 0000IIeHIe 3HAHUI https://m.edsoo.ru/7f436b88

102 IToBTOpEHNE OCHOBHBIX MOHATUA U METOOB 1 bubmuorexa [HOK
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KUIIACC

Ne i/

Tema ypoka

PanuonanbsHbIe YKCIIa, UPPALMOHATIBHBIC
yucia, KOHEUYHble U OECKOHEYHBbIE
JeCATUYHbIE TpoOU

KoauuecTBO 4acoB

Bcero

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

MHOXECTBO JICHICTBUTEIBHEBIX YHCEII,
JICHCTBUTEIILHBIC YHCIIa KAK OCCKOHCYHBIC
JECSITUUHBIE IpOOU

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIy MHOXXECTBOM JACUCTBUTEIBHBIX
4YyCell U MHOKECTBOM TOYEK KOOPJAMHATHON
IPSIMOi

CpaBHeHUE 1EUCTBUTENBHBIX YUCEIL,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEILHBIMU YUCIIAMH

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHBI,
TOYHOCTDb HpI/I6J'II/I)KeHI/ISI

Oxkpyrienue yucen
Oxpyrienue yncen

IIpukuka u olleHKa pe3yJIbTaTOB
BBIYHUCIIEHUN

10

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIIMNXCS K JIMHEWHBIM

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

11

JIunelinoe ypaBHeHue. Pemenne




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

12 KBanpaTtHoe ypaBHeHue. Pemienue bubmmoreka [IOK
ypaBHEHUH, CBOJIAIIMXCS K KBAaJIPaTHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHeHue. Pemienne bubnnoreka HOK
YPaBHEHUH, CBOAAIIMXCA K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHUs bubamorexa LOK
https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS bubamorexa LHOK
https://m.edsoo.ru/7f43c3d0
[IpuMmepsl perieHust ypaBHEHUN TPETbEU U
16 4eTBEPTOU CTEIIEHEN pa3JIOKEHUEM Ha
MHOKUTEH
ITpumepsl peleHus: ypaBHEHUN TPEThEN U
17 4eTBEPTON CTETNEHEN Pa3JIOKEHUEM Ha
MHOKUTENH
13 Pemenne npo6GHO-paIiOHATBHBIX bubnmnorexka [HOK
yYpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnmnorexka [HOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Penrenune TekcTOBBIX 3a/1a4 alIreOpanyeckum
METOJIOM
)1 Penienune TekcTOBBIX 3a/1a4 alreOpanyeckum
METOJIOM
2 Pemenne TekcToBbIX 3a/1a4 anredpanyecKum
METOJIOM
23 KonTpoubHnasi pabora no teme
"YpaBHeHHUs C 0JHOM NepeMeHHOil"
24 YpaBHEHUE C IBYMS [IEPEMEHHBIMU U €70 bubmuoreka [IOK




rpadguk
YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH H €T0

https://m.edsoo.ru/7f43d0b4
bu6nuoreka [IOK

25 rpadguk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellIeHUE
7 CucremMa JIByX JUHEUHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ PEILICHUE
)3 Cucrema /1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ PEILICHUE
9 Cucrema /1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellieHne
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
30 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU bubmorexa HOK
https://m.edsoo.ru/7f43d23a
CTEIICHU
Pemenue cucrem 1ByX ypaBHEHMM, OHO U3
31 KOTOPBIX JINHEWHOE, a Ipyroe — BTOPOU bubamorexa LOK
https://m.edsoo.ru/7f43d55a
CTETICHU
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETICHU
Pemenne cucreM nByX ypaBHEHHH, OJHO U3
33 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM
CTENEeHU
34 I'padmueckas MHTEpHIpETALIUS CUCTEMBI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
35 Pemenne TekcToOBBIX 3a/1a4 anredpanyecKkum
crocooom
36 Pemenne TekcToOBbIX 3a/1a4 anredpanyecKkum




cIocoooM

Kountpoabnas padora no reme "Cucremsl

37 .
YPaBHeHHUil
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YuciioBble HEPABEHCTBA U UX CBOMCTBA bubmorexa HOK
P https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OAHOM bubnnoreka HOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEPaBEHCTBA C OAHOMN bubnuorexa [HOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka HOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM U UX pEIICHHE
44 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN U UX pEIICHHE
45 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON
MIEPEMEHHOM U UX PEIICHHE
bu6nuoreka [IOK
46 KBagparHsle HEpaBEHCTBA U UX PEIICHUE
https://m.edsoo.ru/7f43b098
bu6nuoreka [IOK
47 KBagparHsle HEpaBEHCTBA U UX PEIICHUE
https://m.edsoo.ru/7f43b21e
but6mmoreka [IOK
48 KBaapaTHbIe HEPABEHCTBA U UX PELIECHUE
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbIe HEPABEHCTBA U UX PELIECHUE
50 KBanpaTHble HEpaBEHCTBA U MX PELLIEHUE
51 ['padpuaeckas maTEpIpETALINS HEPABEHCTB U bubnuotexa [JOK

CHUCTEM HCPABCHCTB C IBYMs IICPEMCHHBIMU

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




['padmyeckas uHTEpIpETALUSI HEPABEHCTB U

52 CHCTEM HEPaBEHCTB C JIBYMsI IEPEMEHHBIMU
53 KonTpoasHnas pab6ora no reme
"HepaBeHcTBa'"
54 KBanpatuunas ¢pysakius, e€ rpaduk u bubnmnoreka HOK
CBONCTBA https://m.edsoo.ru/7t4396¢c6
55 KBaaparnunas pynkmnus, e€ rpaduk u bubnnoreka HOK
CBONCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkius, e€ rpaduk u bubmuorexa [HOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosna, KOOpAMHATHI BEPIIUHBI bubnmnoreka HOK
napaboJIbl, OCh CAMMETPHUU TTapadoIIbl https://m.edsoo.ru/7f439eb4
53 [TapaGoma, KOOpAUHATHI BEPIITUHBI bubnmnoreka HOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubmuorexa [HOK
napaboIIbl, 0Cb CAMMETPHH MapadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGoia, KOOpAMHATHI BEPUIMHBI bubmuoreka [JOK
napaboJIbl, OCh CHMMETPHUU TTapadoIIbI https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEPILNHBI bubmuoreka [JOK
napaboIIbl, 0Cb CAMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
2 [TapaGoia, KOOpAMHATHI BEPUINHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIbl
63 I'paduku pynkumit: y = kx, y=kx + b,
y=k/x, y=x°, y=vx, y=[x|
64 I'paduku Gpynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
65 I'paduku pynkumit: y =kx, y=kx + b,

y=k/x, y=x*, y=vx, y=[x|




I'padpuku pynknmii: y = kx, y =kx + b,

66
y=k/x, y=x3, y=vX, y=[x|
67 I'paduku pynaknwmii: y = kx, y =kx + b,
Fk/X, FX3’ Y=VX, F|X|
68 I'paduku Gpynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
69 KonTpoasHas pabora no reme bubnnoreka HOK
"®ynkuun' https://m.edsoo.ru/7f43ab84
. bubnuorexa [JOK
70 [ToHsITHE YMCIIOBOM MOCIIEIOBATEILHOCTH
https://m.edsoo.ru/7f43e6¢c6
3aa"ue Mocaea0BaTeIbHOCTH
71 eKyppeHTHOU (popMyIioi U (opMysIoi n-ro bubmorexa HOK
PEKYPP PMY PMY. https://m.edsoo.ru/7f43ebda
YjieHa
7 Apudmerndeckas 1 reoMeTpUIecKast bubnmnorexka HOK
IPOTPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi 1 reoMeTpuyecKas bubmuoreka [JOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
®@opMyITBI N-TO YiieHa apU(PMETUUECKON U
74 reolli/[ez WYECKOU MpoT 12031)/1171 CYMMBI bubmorexa HOK
p porp - CYM https://m.edsoo.ru/7f43f58a
MEPBBIX N WICHOB
®@opMyITBI N-TO YiieHa apU(PMETUUECKON U
75 reolli/[ez WYECKOU MPOT 12031)/1171 CYMMBI bubmorexa HOK
P porp > CYM https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
@®opMyIbl N-TO YieHa apuPpMETHIECKON 1
76 TeOMETPHUYECKON TIPOTrPECCH, CYMMBI Bubmorexa TIOK
P POTPOCErH, CyM https://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
77 @opMyJIbl N-TO YieHa apuPMETHIECKON 1 bubmuoreka [JOK

T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI

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




IEPBBIX N YICHOB

@opMyIibl N-ro WieHa apu(pMeTHIECKON 1

bu6nuoreka [IOK

78 FeOMETPUYECKON TPOTrPeCcCrii, CyMMBI
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N3o6pakenue 4wieHOB apu(pMeTHIeCKO u
79 r€OMETPUYECKON ITPOrPECCU TOUKAMU Ha
KOOPAMHATHOM INIOCKOCTH
N3o6pakenue wieHOB apu(pMeTHIeCKOi u
80 r€OMETPUUYECKOI MpOrpeccuii TOuKkaMu Ha
KOOPAMHATHOM INIOCKOCTH
81 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT
82 CJ10KHbI€ TPOLEHTHI bubmiorexa LIOK
https://m.edsoo.ru/7f43fe0e
83 CJ105KHbI€ TPOLEHTHI bubmiorexa LIOK
https://m.edsoo.ru/7f4401a6
24 KonTpoJsbHnasi pabora nmo reme bubnmnorexka [HOK
"YuciaoBble MOCIEI0BATEILHOCTH'" https://m.edsoo.ru/7f4404{8
[ToBTOpenue, o6obIIeHNE 1
25 CHCTEeMAaTU3alMs 3HaHuI. 3aIkCh,
CpaBHEHUE, ACHCTBUS C ACHCTBUTEIbHBIMU
YHCIIaMH, YACIIOBAs MpsiMast
[ToBTOpenue, o6obIIeHNE 1
86 cucremarusanus 3HaHui. [IpoieHTsl,
OTHOIIICHUSI, TPOTIOPITUN
[ToBTOpeHnue, 0600IIEeHNE 1
87 cucreMarn3anus 3HaHui. OKpyTieHue,
npuOIMKEeHUe, OLeHKa
88 [ToBTOpeHnue, 06001IeHNE U bubnmnoreka [JOK




cucTeMatusanys 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apUPMETHUCCKUM
CII0CO00OM

[ToBTOpEHME, 0000IICHUE 1
cucTeMatusanys 3HaHui. Pemenue

https://m.edsoo.ru/7f443b12

bu6nmoreka [IOK

89 TEKCTOBBIX 33J1a4 apu(PMETHICCKUM https://m.edsoo.ru/7f443cd4
crocobom
[ToBTOpEHME, 0000IICHUE U

90 cucTemaTu3anus 3HaHuil. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocobomM
[ToBTOpenue, 0600IICHNE 1

01 cuctemaruzanus 3HaHuil. [IpeodpasoBanue bubmuotexa [HOK
anreOpanvdeckux BbhIPAKEHUH, TOMYCTHMbIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpenue, o6obIIeHNE U

90 cucreMaruzanus 3Hanuii. [IpeobpazoBanue bubmuotexa [JOK
anreOpanyecKuX BhIPaKEHUH, JOYCTHUMBbIE https://m.edsoo.ru/7f444364
3HAYEHUS
[ToBTOpenue, o6obIIeHNE 1

93 cucreMaruzanus 3Hanuil. [IpeobpazoBanue bubnuotexa [JOK
anredpanvdeckux BHIPAKEHUH, TOMYCTUMbIE https://m.edsoo.ru/7f4446f2
3HAYEHUS
[ToBTOpenwue, 0600IIEHNE 1

94 cucreMaruzanus 3Haauil. [IpeobpazoBanue bubnuotexa [JOK
anreOpanvecKuX BhIPAKEHUMN, JOMYCTUMBIC https://m.edsoo.ru/7f444a94
3HAYECHUS

95 [ToBTOpenme, 0600IIEHNE 1 bu6nuoreka [IOK

cucremaTusanus 3Hanuil. OyHkuuu:

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




MIOCTPOCHUE, CBOMCTBA N3YUEHHBIX (DYHKINN

[ToBTOpeHue, 0600IICHNE 1

bu6nuoreka [IOK

96 e . O : 1
cHeTeMaTHsatiA f HAHIH. oYK . https://m.edsoo.ru/7f444{44
MOCTPOEHNE, CBOMCTBA N3YUCHHBIX (DYHKITHI
[ToBTOpeHue, 0600IICHNE 1
97 cucreMaTu3anus 3HaHui. OyHKIUN: 1 buGnnorexa LHOK
e - OYHRIUI 5 https:/m.edsoo.ru/7f44516a
MOCTPOCHUE, CBOMCTBA U3YYCHHBIX (DYHKIINH
[ToBTOpeHnue, 0600IICHNE 1
98 cucreMarusainus 3Hanui. OyHkuuun: 1 Bubmaorexa ITOK
H . + YRR . https://m.edsoo.ru/7f4452e6
MOCTPOCHUE, CBOMCTBA U3YYCHHBIX (DYHKIIUH
IToBTOpEHME, 0000IIICHUE 1
. bubmuorexa [JOK
99 cuctemaruzanus 3HaHui. ['padudeckoe 1
. https://m.edsoo.ru/7f445516
pelIeHne ypaBHEHUH U UX CUCTEM
IToBTOpEHME, 0000IICHUE 1
100 cucreMaTtu3arus 3Hanui. [ padudeckoe 1
peleHre ypaBHEHUH 1 UX CUCTEM
101 Hrorosasi koHTpoOJIbHaAsI padoTa 1
102 O00011eHNEe U cUCTEMATH3allNs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoeimonnsaTe, coderas  yCTHbIE W THCBMEHHBIE  NPUEMBI,
. apudmeTnyeckue AeUCTBUA C PallMOHAIBHBIMH YUCIIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHHM,  MPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIpXKEHUH, coiepKalluX OOBIKHOBEHHBIE U JECTHUHBIE TPOOH
[lepexoauts OT oaHON (OpMBI 3amuUch 4YUCel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OKpyriarh uncna
BbINONHATE NPUKHUIKY M OLIEHKY pe3yJbTaTa BBIYUCICHUH, OLIEHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOTHATH JIEUCTBUS  CO
CTENEHSIMU C HaTypaJIbHBIMU MTOKa3aTeIIsIMU
L7 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIN
' HaTypaJIbHBIX YHUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/adyM,  CBS3aHHbBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAaMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pElIeHUus 3agad C
y4€TOM OTpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarh anredpandeckyrd TEPMHHOJIOTHIO M CHUMBOIIUKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana
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23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAUYEHUSIX MMEPEMEHHBIX
BeimonHATe TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbiX, paCKpeITUEM CKOOOK

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyabl KBagpaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNEe MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKU OOILIEr0 MHOXHTENS, TPYINIUPOBKU CIaracMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OYWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I1OKA3aTEISIMHU
TUTSE IPEOOPa30BAHMS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduveckue METOAbl TPU  PEIICHUH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuMepsl Hap YUCeN, SIBISIOMUXCS PElIEHUEM JIMHEHHOTro
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsI NEPEMEHHBIMH; IOJIb3YACh TpaduKOM, MPUBOJIUTH NPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisTh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJIOBHIO 33Ja4l, HHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJ1a4¥ MOJyYEHHBIN pe3yabTatr

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCIOBBIC TPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpHHHaTHOfI INIOCKOCTH TOYKH IIO 3aJaHHBbIM

4.2
KOOpAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHknuid. CTpouts Tpaduk GyHKIUU Y
' = [x|
OnuceiBaTh € MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIU3a
4.6 nH(pOpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHDOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayaJibHble  MPEICTABICHUS O  MHOXECTBE
. JEUCTBUTENBHBIX YHCEIN I CPaBHEHUS, OKPYIJICHUS U BBIYMCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMON
[IpuMenaTp moHSATHE  apU(PMETUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonb3oBare 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKa3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COACPKAIIUX CTEIEHH C IEIbIM
MOKa3aTenemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIN

24

3.1

3.2

33

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHUS Pa3TMYHBIX

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

Pemate JsMHEVHBIE, KBagpaTHbIE YPAaBHEHWs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI IBYX YPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpocTEWIINE HCCIEIOBAaHUSA YpPAaBHEHUH U  CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyuecKux
Mpe/IcTaBlIeHU (yCTaHAaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

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

[lepexomuth OT cIOBECHOH  (OpPMYIHpPOBKM  3amadud K €
anredpanvyeckoil MOJIENH C MOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMpENeNsaTh CBOMCTBA (DYHKIIMH

o eé rpaduky

4.2

kix

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

, ¥y =Xy = X% y = [X|, onuchIBaTh CBOMCTBA YMCIOBONW (PyHKIMH 1O €€
rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC W HPpalUOHAJIBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘IeCKI/Ie ,HGfICTBHH C palluOHAJIbHBIMH YU CJIaMU,
couc€Tasd YCTHBIC MU INMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB JEUCTBUTEIIbHBIC YuCia, BbIIIOJHATD NPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemlate  nuHENHBIE W KBaApaTHBIE YPaBHEHWs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTGﬁH.IPIC ,Z[pO6HO-paLII/IOHaJ'ILHLIC YpaBHCHU

22

Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcToBBIE 3a/aun alreOpanuecKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHHS] YpaBHEHHS] WMIM CHCTEMbI JIBYX YpaBHEHHH C ABYMSA

NEPpECMECHHBIMU

IIpoBoguTh mpoOCTEMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
NpeCTaBICHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApPATHbIE  HEPABEHCTBA,
n300pakaTh PEIICHWE HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3aITUCHIBATH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCEPABCHCTB,

BKJIFOYAIOIIME KBAJPATHOE HEPABEHCTBO, H300paXkaTh pEILICHUE



CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnonbs30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoJIOKEHUE Ha KOOPAMHATHOM MIOCKOCTH rpapuKoB
byakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOIOKEHHE Ha  KOOPAMHATHOU
IUTIOCKOCTU TpadukoB (GyHKUIUH Buaa y = VX, y = [X| U OmMCHIBaTh

cBoiicTBa (pyHKUIUH

33

Ctpouth u H300paXkaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMEpbl KBAaAPAaTUYHBIX (YHKIMH H3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpUun

Apudmerndeckast 1 reOMeTpUIECcKas IPOrpeccuu

4.1

Pacnio3znaBath apuMeTndyecKyro U reOMeTpUUECKYI0 IPOrPECcCUy MpU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHU3HHU (C HUCITIOJB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIC W JECATUYHBIC, MEPEX0]] OT OJHOM (POPMBI 3aMUCH
1.1 npoberd k apyroi. IloHsTHE palMOHAIBPHOTO YHMCIIA, 3alHCh, CPAaBHEHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Pemienne 3a1ay us
' pealbHOM MPAaKTUKK HA YaCTH, HA JPOOH
13 Crenenb C HaTypallbHBIM IIOKa3aTeJeM: OmpelelieHue, mnpeoOpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHThl, 3aMuch TMPOILEHTOB B BHUJE APOOU U JIpoOU B BUIE MPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 337a4 U3 PEAJIbHOU MTPaKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HATypaJbHbIX YUCET
16 PeanbHble  3aBUCMMOCTH, B TOM uucie TmpsMas ©  oOpaTHas
' PONOPLUOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
51 [IepeMeHHBIE, UHCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlonmycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBineHre 3aBUCHMOCTH MEXJIy BEIMYMHAMU B BUIE (HOPMYIIbL.
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXXIECTBEHHO  paBHBIE
' BBIPAXKECHUS
2.4 CBoliCTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEIEM
5 s OpnHowiensl U MHOroueHsl. CreneHb MHOrowieHa. Clio)keHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y @opMyiIbl COKpAIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIH
3 YpaBHeHUs



VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHUE JIMHEWHBIX YPABHEHUN
33 CocraBiieHHE ypaBHEHUH 10 YCIIOBUIO 33Ja4yM. PerieHue TeKCTOBBIX 3a7ad ¢
. MMOMOLIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIum
4.1 Koopaunara Touku Ha mpsiMoit
42 YucioBble NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKAMH KOOPAMHATHOM
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKHU Ha KOOPJAWHATHOM IJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbXx Qopmynamu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknun. CroiicTBa GpyHKUINN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.
' JlecsaTUUHBIE TPUOIMKEHUS UPPALMOHAIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1enpIM MoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3alKCh YKCia



2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpaTHbiii TpEXWIECH, pa30KeHUE KBAPATHOIO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poodu
2.3 CrnoxxeHue, BBIYMTaHHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOAAIMXCA K JMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-pallMOHATILHBIC YPAaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C IBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JluneiiHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIUU
il ITonatue ¢ynkuun. OOnacTe oOmNpeAeraeHHs U MHOKECTBO 3HAYCHHUH
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHue cBONCTB QyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB yHKIHMA, OTpaXKaroUX pealbHble IPOLECCH
a4 OyHKIMM, OIHUCHIBAIOIIME TPAMYI0O M OOpaTHy0 HpONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x% y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIEHUS
1 ParonanbsHble uMca, MppalMoOHANbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbBIC
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICMCTBUTEIIBHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE EUCTBUTEIBHBIX
quCell
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIILHBIMU YHCITAMH
W3mepenus, npubinxenus, oeHKd. PazMepbl 00BEKTOB OKPY)KAIOLIET0 MHpa,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIILIUXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' 4eTBEPTON CTENEHEHN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMEHHBIMU
59 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW ITEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBaaparHble HEpaBEeHCTBA
216 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU




3 DyHKIUU

31 KBanpatnunas ¢yHkuusa, e€ rpaguk u cBoiictBa. Ilapabona, KoopauHATHI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyIioi U popmMyIoii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 ['eomerpuueckass mnporpeccus. PopMmyibl n-r0  4YjJeHa T'€OMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIMAIbHBINA pOCT

4.5 Cro’xHbI€ MPOLIEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBleHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHasl Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOUIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHu
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMOIHATH pacu€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAXKECHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJICHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHONb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaJapaTa CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JUHEIHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OJHON NEpPeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH Uil M300paKeHUs peUIeHU

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHIATUAME: GYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, yObIBaHHS, HAHOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHUE OIIEpUPOBATH MOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHS,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITIOIBL30BATh TPA(UKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHMS 3a1a4 U3 JAPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMINHAMU

YMenune OICprupoOBaThH IIOHATUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKkas  IPOrpeccHH;  yMEHHue
HCIIOJIb30BaTh CBOWMCTBA IOCJENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCIe 3a/1ad U3 JPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ 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 CHUCTEMBI IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (Urypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJBHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTb, KPYT, KacaTelbHas,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHECHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETpHUYECKHE COOTHOLICHHUS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaei

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPHI U KOOPAMHATHI JJIs MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJad4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSIMH: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATH n Hp606pa3OBBIBaTL



15

16

nHGOpMalLMIO, MPEJICTABICHHYI0 B Tabiunax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEATbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
SKCIIEPUMEHT), DJJIEMEHTapHOEe COObITHE (PIEMEHTApHBIM HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBWjia YMHOXKEHHS; YMEHUE OLECHHMBATh BEPOATHOCTH PEATBHBIX
COOBITUI W SIBJICHMI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTEMaTUKU KaK HAYKH, IIPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MeTHdeckue ONepaluud ¢  PalUOHAIbHBIMU
' YyHuClIaMu

14 JeiicTBuTenpHble uuciaa. ApudMeTHYECKHE OIlepaluud ¢ JAeHCTBUTEIbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb C palMOHAIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouieHst

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apu(pMeTUUECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpile M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

1s Lenbie u apoOHO-panMoOHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremrtuka. Anre6pa: 7-i kiacc: 6a30Bbiii ypoBeHb: yueOnuk/ FO.H. Makapsrues, H.r,
Munrok, K.M. Hemkos, C.b. CyBopoBa; o pen. C.A. TensikoBckoro. — M.
[Ipocsemenue , 2025.

2. Anre6pa.8 kmace: yuel. st oomeodpaszoat. Opranmsanmii/ C.M. Hukonbckuii, M.K.
[Toranos u ap. — M.: [Ipocsemenne, 20191

3. Anre6pa.9 knacc: yue6. s obmeobpazosar. Opranusanuii/ C.M. Hukonbckuii, M.K.
[Toranos u ap. — M.: [Ipocsemenue, 2020

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Epmosa A.Il., 'ono6oponsko B.B,, Epmioa A.C. CamocTosaTenbHbIe U KOHTPOJIbHBIE
paboTsI 1o anredpe u reomeTpun i 7 knacca. -M. : UJIEKCA, 2013.

2. Smenko N.B., [llectakos C.A., Tpenanun A.C. u ap. OI'E 2023. Maremartuka 9
knacc. TunoBble TeCTOBRIC 3aanus. — M. : «Ok3amen», 2023.

3. Tlorano M.K. maTemaruka. lugakTiuueckue MaTepuaibl.7 Kiacc: mOcoOue st
oleopa3oBart. opranuzanuii. — M. : [Ipocsemenue, 2017.

4. Yynkos I[1.B. Tematuueckue TecThl. 7kiacc.mocobue Ass omeodpa3onar.
opraam3anwii./ [1.B. Uynko. — M.: IIpocemenue, 2017r.

5. 3maBuu JI.M. Anrebpa: nunakt. Martepuainsl ayis 7 kiaacca / JI.LW. 3BaBud u ap. — M. :
[Ipoceemienue, 2008r

6. Antemos [1.1. KonTponbsHbie U 3a4eTHBIE pabOTHI 10 anredpe: 9 kimacc K yueOHUKY
«Anredpa 9 xkmacey» / C.A. Tensakosckoro. — M. : Dk3amen, 2003r

7. Koxom B.M. lngaktnueckue MaTepuaisl o anredpe s 8 kinacca / B.M. XXoxos. —
M.: [Ipoceemenne, 2002r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. IlyreBomurensb «B Mupe HayKu» JUIs HIKOJIBHUKOB. - PexuM gocryna :
http://www.uic.ssu. samara.ru/~nauka

* Merasunuxnonenus Kupunna u Medonus. - Pexxum noctyna: http://mega.km.ru
* CaiiT sHIIMKIIONEANi. - Pesxxum noctyna : http://www.encyclopedia.ru
https://edsoo.ru.

https://resh.edu.ru
http://skiv.instrao.ru

http://www.fipi.ru

® N U AL

http://school-collection.edu.ru
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