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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAODKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOUIECTBE, POJIA MATEMAaTHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaOIOAATH,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarolMXCS: OHMU HWCHONB3YIOT JCAYKTUBHBIE W
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOW  JISATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SBISETCS peann3alieil qesTeIbHOCTHOTO MPUHIIAIA 00YIeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuU: «Yucnaa u BeIUUCIEHUS», « ANTeOpandecKkue BhIPAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX colepiKaTeabHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMHU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXK/aTh, MCIOJIH30BATh TEOPETHKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJAJCHUIO 00YyYarOIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTro Kypca «Anredpa» sBISIETCA €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne muHMA «YHWcCIa ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JaNbHEUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHYCCKIUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOU
’KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOEHHSI YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aireOpanyecKux JMHUN — « AJITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEMaTUYECKOro arnmapara, HeOOXOAUMOTro Uil pEelIeHUs 3ajad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPHUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusl y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUueCKON TUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJENH
JUTSl OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBIEHUM B MPUPOJIE
u obmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMHUpOBaHUE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIUUCICHUSA», «Adredpanyeckue BbIpaXKeHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernyeckue JeHUCTBUS C
palrOHAJIBHBIMU YKCIIaMU. Pelenne 3amad u3 peabHOM NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yuceln. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a71a4 U3 PEaJIbHOM MTPAKTUKH.

[IpuMeHeHnE TPU3HAKOB  JEIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOAOOHBIX CIaraeMbix.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBajapaToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTAaBIEHHE YPABHEHUH IO
YCJIOBHIO 3a71a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CrocOOOM TMOACTaHOBKHU. I[Ipumepbl pelieHusi TEKCTOBBIX 3a/ady C IMOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



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

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. Abcirucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3a1aHHbBIX (POpMYyITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. ['paduk
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduueckoe pelneHne JTHHEHHBIX YpPaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apupMEeTUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIBHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTBa. CTaHmapTHAs 3alKMCh YNCIA.

AnreOpandeckre BhIpaKeHUsIAJIredpandyeckne BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO airedOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JeJeHHe anreopandeckux aApoOei.
ParnmonanpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUs 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyla KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C ByMs NEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpanyeckuM CrocoooM.

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

OyHKIMNPYHKIUHA

[Tonsitue ¢ynkuuu. OOnacTb ONpeAeNeHUss U MHOMKECTBO 3HAYEHUH
¢ynxiun. CrnocoObl 3a1a0us QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINNA, OTPaXKAIOIIUX PEaTbHbBIE MPOIIECCHI.



@DyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. OyHKIHH y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pelIECHUE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKIy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUE JEHUCTBUS C
JEACTBUTEIbHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnx€HHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUMN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aredpandeckKuM METOJIOM.

VYpaBHeHUE ¢ AByMS NEPEMEHHBIMH M ero rpaduk. PemeHue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopauHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu dyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mocCneAoBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME II0CIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopmysiol n-ro dieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
Cno’xHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl Yy4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KCHHSM  POCCHUHCKHMX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cPepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHMsI Ha MPOTSHKEHUHM BCEM JKU3HU MJis YCHEIIHOM MpPOQecCHOHAIbHOU
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KU3HM  (30pOBOE  IUTAaHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryispHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JJI pPELICHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenpl, IUIAaHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJIEICTBUI [JIsl OKPYXaIoIEel Cpenbl, OCO3HAHHEM
100aBHOTO XapaKTepa K0JIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM CONMATBHOM M NMPHUPOSHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NpUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHUM, OTHOLICHUM MEXITYy MOHATUAMH, (HOPMYJIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
Kiaccu(uKanyyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MMPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBaTH U  MNPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPIAUTENbHbICE W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBJIAITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM U BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JI€JaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIIBHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyecKux (aKkToOB, BBICTpaUBaTh aAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 perieHus y4yeOHOW 3aiaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBAHME  TIO  YCTAHOBJIIEHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpPMAIUH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTH WH(OpPMAIUU TIO KPUTEPHUAM, MPEAIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IMOTYYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYKICHUAMH JPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajay;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPTraHU3ALMIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNmoBbIX (opmax pabotsl (0OcyxaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYTU€), BBINOJHATH CBOIO YaCTh
paboTHl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTABJATH IUIAH, AJITOPUTM PELIECHUs 3aJadyu (WU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJICTh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTH MpPHU pPEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX OIMOOK, BRISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
MpEeIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BhITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUH JPOOHBIX BBIPAKEHUM, COJIEpKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIbHBIC YUCTIA.

OKpyIJIsTh Yucia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH AEHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YY4ETOM OTPAaHWUYCHUH, CBSI3aHHBIX CO CBONMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJACHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIeCTBIIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIEero MHOXXHTENS, TPYNIUPOBKU  CJIaraeMbIX,
npuMeHeHus: (POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeobpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHHS U HEpaBeHCTBA

Pemwlars yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sABisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTHUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

Pemiath cuctembl ABYX JIMHEHHBIX YpPaBHEHUN C JBYMS NEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JIMHEMHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOIM TOYKH, COOTBETCTBYIOIIUE 33JAHHBIM
KOOpAWHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YMCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MPEeACTaBICHUS U aHaiM3a WHMOpMaIuwu,
W3BJICKATh U UHTEPIIPETUPOBATH HH(GOPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaldbHbIE MPEJACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI M BBIYMCICHUH, U300paxaTh 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAaJAPATHOTO KOPHS, HAXOAWThH
KBaJIpaTHBIE KOPHH, WCIIOJNB3Yysl MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBITOIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBa KOPHEM.



Hcnonp30BaTh 3amucyu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATUIHBIX
npoOeit u creneneit uucna 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEeHH C IIeJIbIM  [I0Ka3aTeJeM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYJICHAMH U alreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumensTh Mpeodpa3oBaHus BEIPAKEHUM JIs peUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'padUUECKUX MPEeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crnoBecHOW (GOPMYIHPOBKH 3amaduul K €€ anreOpandeckoi
MOJEIN C TIOMONIbIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [IJII CpPAaBHEHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCTHOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACIITh 3HAYCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBats cBOiicTBA UHCIOBOI
byHkmu 1o e€ rpaduky.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIbHBIE U UPPAIMOHAJIbHBIE YHCIIA.

BoinonHATh  apupMeTHYecKue JEeUCTBUS € PalUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIYMCICHUS C
UppalMOHaIbHBIMU YUCIAMU.



Haxomute 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

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

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBICE W KBaJpaTHBIC YPABHEHHWS, YPABHECHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTe TekcTOBBIE 3a7auM anreOpauvdecKuM CHoCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CHUCTEMA YPABHEHUU PELICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHIIOB. [loka3bpiBaTh CcXeMaTHYECKU

pacnoJiokeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paxaThb CXeMaTH4YECKU TpauKU KBAJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCHU

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTPecCud Npu
Pa3HBIX CIIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJIB30BaHUEM (OpPMYyNIT N-ro 4jieHa
apu(pMeTnYeCKo U reOMETPUYECKOM MPOrpeccuii, CyMMBbI IEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4vecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbIe
Ne i/ P Kourpoububie IIpakTuyeckue (1ubp )
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucaa u BeUMCIeHU. PalimoHalbHbIE 75 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 Anre6 27 1
JITCOPAMHICCKUC BHIPABKCHHA https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 1
3 YPaBHCHNS M HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K ) 24 1
OOpAHHATEL 1 rpaguich. Dy https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
I1 1
3 OBTOpEtie it 000DLeHe 6 https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 4 K 15
ucia v BeluuciaeHus. KBaapaTHeie KOpHU hitps-//m.cdsoo.rw/7f417af8
’ Yucna u Berunciaenus. CTeneHsp ¢ 1ebiM 7 bubmuoreka [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417at8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bubnnorexa HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmorexa [IOK
8 o .0 5
YHICLHH. LICHOBHEIC TOHATHA https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o 4
? YHIIUH, HHCIOBbIC (I)yHKL[I/II/I ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 I1 2
0 OBTOpeHHe 1 0bobmerme 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

9 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kourpoabnsie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u Berunciienus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHS C 14 | bubmmoreka [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/Tf419d08
bu6nmorexa LIOK
5 o 16 1
YHIHHH https://m.edsoo.ru/7£419d08
bu6mmoteka IIOK
6 4 15 1
MCTTOBBIC HOCHCHOBATEILHOCTH https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Koutpoaphbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
1 [ToHsiTHE panoOHaIBLHOTO YKCIIA 1
) Apudmernuaeckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ |
paloOHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMU YU CIAMU
5 Apudmernueckue IeiCTBUS C |
panroHaIbHBIMU YU CIAMU
6 Apudmernueckue IeiCTBUS C |
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMOHAIBHBIX YNCEI
g CpaBHeHue, ynopsg0unBaHue |
palMOHAIBHBIX YUCEI
9 CpaBHeHMe, ynops10uMBaHue 1
palMOHAIbHBIX YKCE
10 Crenens ¢ HaTypalIbHBIM | bubnnoreka [JOK
IoKasarejieM https://m.edsoo.ru/7f4211de
CreneHsb ¢ HaTypaJIbHBIM bubnnoreka [JOK

11

IIOKa3aTejIeM

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



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

12 Crenenb ¢ HaATYpaJIbHBIM bubmmoreka [JOK
IoKa3aTrejieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaATYpaJIbHBIM bubnunoreka [HOK
okKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHns ¢ HaTypaIbHBIM
MoKa3areieM
15 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOILICHTHI U3 PeaTbHOUN MPAKTHKU
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemennie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
19 [Ipu3Haku AeMMMOCTH, Pa3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
20 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTENH HATYPAJIbHBIX YHCEI
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIUMOHATIBHOCTH
2 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHas IPOMOPIIMOHATBHOCTH
73 Peanbnbie 3aBucumoctu. [lpsimas u
oOparHas MPOMOPIHUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
25 KonTponbHas pabota mo Teme

"ParmonanbHbie uncia”



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

bubmuoreka [JOK

26 DyKBEHHEIC BEID@KCHHA https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 DopmyIibl
29 [Tepemennsbie. JlomycTrmble 3HaYCHUS
MIEPEeMEHHBIX
[IpeoOpazoBaHue OYKBEHHBIX
30 BBIPQXEHUH, PACKPHITHE CKOOOK U bubmmorexa [OK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpasoBanne OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZIKTMe CKOOOK 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41fd70
MIPUBEIEHUE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanue OYKBEHHBIX
32 BBIPKCHUH, pACKPBITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIXx
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTETIEHU C HATYPAIbHBIM bubnmnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Mrorosert https://m.edsoo.ru/7f42276e
38 MHoro4ieHsl bubmorexa HOK

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOKCHUC

bubmuoreka [JOK

39 MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bubmmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPALLEHHOTO bubnnorexa [HOK
YMHOKEHUSA https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnorexka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 Paznoxxenre MHOrO4JIEHOB Ha bu6mmoreka [IOK
MHOKHUTEIIN https://m.edsoo.ru/7f423312
49 PaznokeHre MHOTO4YJICHOB Ha bubmmorexa [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4JIEHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJIE€HOB Ha
MHOXHUTEITHN
57 KonTponbHas pabota mo Teme

"Anrebpanyeckue BeIpaxeHus "



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

VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJIBHOCTh YPaBHEHUM
JInHeHoe ypaBHEHHE C OJJHOU
54 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJJHOM
55 [IEPEMEHHOM, pelleHre TMHEWHBIX bubmmorexa LHOK
. https://m.edsoo.ru/7f420482
yYpaBHEHU
JIuneliHoe ypaBHEHHE C OAHOU
56 MEePEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
53 Pemenue 3a1a4 ¢ MOMOIIBLIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIunelinoe ypaBHEHHE C IByMS bubnmnoreka [JOK
MepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
2 JIuneitHOe ypaBHEHUE C IBYMs bubmuoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
Cucrema 1ByX JINHEVHBIX YPaBHEHUI bubnnorexka [JOK
63
C IBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YpaBHEHHH

C IBYMs IIEPEMEHHBIMU



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

Cucrema 1ByX JTUHEHHBIX YpaBHEHUM

05 C IByMs IIEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pewrenue cucreM ypaBHeHU
7 KonTponbhas padota no teme bubnnorexa [JOK
"Jlunelinpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 UYucnoBble TPOMEXKYTKH bubmorexa HOK
https://m.edsoo.ru/7f41dff2
75 UYucnoBble TPOMEXKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSMOM
73 [IpsimoyronbHas cucreMa KOOpAUHAT bubmuorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha INIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuotexa [JOK



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

bopmynamu

https://m.edsoo.ru/7f41e8a8

81

[Tpumeps! rpadukoB, 3aJaHHBIX

bu6mmoreka [IOK

bopmynamu https://m.edsoo.ru/7f41ed80
2 ITpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
23 Urenue rpaukoB peabHBIX bubmumoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bubmuoreka [JOK
85 IT
OHATHE (YHKIH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumn
bu6mmoreka [IOK
87 i i
Crolictsa pyrii https://m_edsoo.ru/7f41£078
bu6mmorexa [IOK
88 Croii 7
BoicTBA QyHKIMii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
e
89 HHCIHas QYHKIULS https://m.edsoo.ru/7f427282
. bubmuorexa [JOK
20 Jlueiiias Gy https://m.edsoo.ru/7427412
01 ITocTpoenue rpaduka TUHEHHOM bubnuorexa [IOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
9 ITocTpoenue rpaduka TUHEHHOM
GbyHKIIII
93 I'paduk pynkumn y =[x|
94 I'padux pynkuum y =[x|
95 KonTponbhas pabota no teme bubnuoreka [IOK

"Koopaunats! u rpapuku. @yHkuun"

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



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

/ Becepoccuiickast poBepovHas

paborta
96 HroroBas koHTpONIbHAS padoTa / 1 bubnunoreka [HOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATHUNA U
97 METOJOB Kypca 7 Kjacca, 00001eHne 1
3HaHUHU
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
98 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [OK
Hv P ’ H https://m.edsoo.ru/7f429{32
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 xiiacca, 00001enne 1 Brommozexa [OK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METO/IOB Kypca 7 Kjacca, 00001IeHne 1
3HaHuHU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
101 METOIOB Kypca 7 Kiracca, 0000IeHne 1 bubmaorexa IJOK
H\, P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB Kypca 7 Kiracca, 0000IeHne 1 bubmaorexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 KBagparublit KOpeHb U3 YnCiIa 1 bubmmorexa [TOK
P p https://m.edsoo.ru/7f42d452
bubmuoreka [JOK
2 [Tonsitue 06 UpparMOHAIILHOM YHCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTIKCHUS |
HPPAMOHATIBHBIX YHCET
4 JlecsiTuuHbie TPUOTUKESHUS |
HPPALMOHATIBHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
7 CpaBHeHHE 1eHCTBUTENIBHBIX YUCEI 1
3 ApudpmeTnueckuil KBaJpaTHbIN |
KOpEHb
9 VYpaBHeHue BUJA X = a 1
10 CgoiicTBa apuPpMETHIECKUX | bubnmnoreka [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
11 CoiicTBa apumMeTnyecKux | bubnmoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHue YHCTOBBIX
12 BBIPAYKEHH, COJIEPKAILUX 1 bubmmorexa [OK
P > CONCPAAI https://m.edsoo.r/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpa3oBanre YHCITOBBIX 1 bubnnoreka [JOK



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

BBIPAYKEHH, COJIEPIKAILUX
KBaJIpaTHbIC KOPHU

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

[TpeoOpa3oBaHUe YHCTOBBIX

14 BBIpKEHUH, COAEPHKAIINX bubmorexa HOK
P > CONCPIRAL https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeobpazoBaHre YUCITOBBIX
15 BBIPAYKEHMI, COJIepIKAILUX bubmorexa HOK
P > CONCPRAMl https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
bubmuoreka [JOK
16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEeMEHTapHBIX YACTHUIL JI0 bubnnoreka [JOK
KOCMHYECKHX 00BHEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD TIPOLIECCOB B
OKpY’KaroIleM MHUpe
13 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubnnorexka [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHH C IIEJIBIM bubmorexa [JOK
rnokasarejieM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
mokasarejiemM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuneH
24 KBanpathslii TpéxusieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

Pasnoxenne kBagpaTHOro

bubmuoreka [JOK

25 TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOrO bubnunoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KontposnbHas paboTa mo temam
27 "KBanparusie kopau. CTeneHu. bubmorexa HOK
KBazpaTHbIii Tpexaen” https://m.edsoo.ru/7f42ec80
28 Anrebpandeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonmycTuMble 3HaYEHUs
29 MEPEMEHHBIX, BXOAIINX B
anreOpanvecKue BEIPAKCHHS
JonycTuMeble 3HaYCHUS
30 MEPEMEHHBIX, BXOISIINX B
anreObpanvecKie BoIPaKeHUs
31 OCHOBHOE CBOWCTBO bubmmorexa [JOK
anredpandeckoit 1podu https://m.edsoo.ru/7f4308e6
. bubmmorexa [JOK
32 Coxparnenne apooeii https://m.edsogru/7f430a8a
. bu6mmorexa [IOK
33 Coxpaenne apobeit https://m.edsogru/7f430f44
. bu6mmoreka [IOK
34 Coxpamenne apodeit https://m.edso:)_.lru/7f430f44
35 CioxeHue, BBIYUTaHNUE, YMHOKEHUE bubmuotexa [JOK
U JISICHHE anreOpandeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIUMTAHUE, YMHOKEHUE bubmuoreka [JOK
U JISJICHHE alreObpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
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U JIeTIieHUE anreOpandecKux apooei

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

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanye BEIpAKEHNH,
39 cop e >II<)a ux anareo I;I/I‘ICCKI/IC bubmorexa HOK
ACPARArt P https://m.edsoo.ru/7f43259¢
npodu
[IpeoOpa3oBaHue BEIpaKEHUH,
40 COJIEpIKAIlMX alIreOpandecKue bubmorera [JOK
ACPRALt P https:/m.edsoo.ru/7f432736
npodu
[IpeoOpa3oBaHue BEIPAKEHHMIA,
41 cop e )Ea ux anred I:uxmecKI/Ie bubmorexa HOK
Aepaatil P https://m.edsoo.ru/7f432736
npobu
42 KontposbHas paboTa nmo teme bubnnoreka [JOK
"AnreOpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
Ba/IpaTHOC ypaBHCEHHE https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmorexa HOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBajpaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 dopmysa KopHEl KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opMyita KOpHEH KBaJgpPaTHOIO bubnnoreka [JOK
ypaBHEHHUS https://m.edsoo.ru/7f42£3t6
43 ®opMyia KOpHENH KBAaJPATHOTO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorera [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f3f6
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bubmuoreka [JOK

>0 Teopema Brtera https://m.edsoo.n/7f430076
51 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmume apoOHO- bubnnoreka [HOK
pauoHAIbHbBIE YPABHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpobHO- bubnuorexa [JOK
pauoHAIbHbBIE YPAaBHEHUA https://m.edsoo.ru/7f432b6e
55 Penienune TeKCTOBBIX 3a/1a4 C bubmuoreka [JOK
IMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢
56 Penienne TeKCTOBBIX 3a0a4y C bubmuoreka [JOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42£8f6
57 KonrtponsHas pabota no reme bubnnoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHenHoe ypaBHEHHE C IByMS
53 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJIBIX YUCIIax
JInHeHoe ypaBHEHHE C IByMS
59 MEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS] YPABHCHHUH B
HEJBIX YHCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
60 MEPEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPAaBHEHH B
LETBIX YUCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
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61

Pemenue cucrem 1ByX JMHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JTMHEHHBIX
yYpaBHEHUH € ABYMS IEPEMEHHBIMHU

64

IIpuMmepsl penieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IIEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas uHTEpIIpeTALUS
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

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

69

Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUU

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
IMOMOIIBIO CUCTEM YpaBHEHUU
HucnoBble HEPABEHCTBA U UX
CBOMCTBA



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

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI ITepeMEHHON
74 JIuneliHble HEpAaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIlunelinbie HEPaBEHCTBA C OJTHOM bubmmoreka [JOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiinbIe HEepaBEeHCTBA C OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune perieHus JTMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9¢e4
YHUCJIOBOU MPSAMOI
N3o0pakeHue pemeHus THHEHHOTO
bu6mmoreka [IOK
81 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU MPSAMOI
KonTponbnas pabora no Temam
82 "HepaBencra. CucteMsl
ypaBHeHUH"
bubnmoreka [JOK
83 [Tonstre GpyHkunn 1
https://m.edsoo.ru/7f433¢c12
24 OO6acTh ornpeiesieHust © MHOXECTBO bubnmnoreka [JOK

3HaYEHUN PYHKIHUH

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



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
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85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk Gyakmmm
27 CaoiicTBa pyHKINU, UX
oToOpakeHHe Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKITUH,
OTPAXKAOIUX peaTbHbIE MPOIECChHI
OYHKIMH, OMMUCHIBAIONIUE MPSMYIO H
90 06};};T111y10 HpOHOpLII/I:II{aJ'IBHF;Ie ’ bubmorexa HOK
3ABUCHMOCTH, HX TpaduII https://m.edsoo.ru/7f434bbc
91 I'umep6ona
bubnnoreka [JOK
2 T'unepGona https://m.edsogru/7f434362
bubnnoreka [JOK
73 Tpaduic pyricrumn y =x* https://m.edsogru/7f434572
OyHKIMK y =X,y =x3, y= VX, y =
94 |x|;yjp:(1mqyecxo,e};)eme’}1ie ’y bubmmorexa [TOK
. . https://m.edsoo.ru/7f434d38
YpaBHCHHI U CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
Beepoccniickas npoBepodHas https://m.edsoo.ru/7f4371aa
paborta
HToroBast KOHTpOJIbHAs paboTa /
96 Bcepoccuiickas nmpoBepouHas bubmmorexa LIOK
pabota https://m.edsoo.ru/7f434eb4
97 IToBTOpPEHNE OCHOBHBIX IIOHATHUH U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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METOJI0B KypcoB 7 U 8 KJIacCoB,
0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK

98 7u8 1
METONOB Kypeon fI KIAceoB, https://m.edsoo.ru/7f43736¢
000011IIeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
99 METOMIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa LHOK
A P . ’ https://m.edsoo.ru/7f437510
000011IeHNe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
bu6mmoreka [IOK
100 METOJ0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 METOIOB KypCOB 7 U & Ki1accoB 1 Brommozexa [OK
#10B KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHITHI U
102 METOIOB KYPCOB 7 M 8 KJIACCOB 1 bubmiorexa IJOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

Ne
n/n

Tema ypoka

ParmonansHbIE YKCIIa,
UPPAILMOHATILHBIC YKMCIIA, KOHEUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHoxkecTBO HeﬁCTBHTeHLHBIX YHUCCII,

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

B3auMHO 0IHO3HaYHOE COOTBETCTBUE
MEXy MHOXECTBOM JACUCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEIT,
apudMeTHIeCKne IEUCTBHS C
JIEHCTBUTEIbHBIMU YU CIIAMH

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

10

JIunelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK




YpaBHEHUH, CBOJALLIMNXCS K JTUHEUHBIM

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

JIuneitnoe ypaBHenue. Pemenue

11
YpaBHEHUH, CBOJIAILIMXCS K JTUHEUHBIM
KBanpatHoe ypaBHeHUE. Pemienue
12 aB:I)CHI/Iﬁ c};poz[;lmnxm K buGnnorexa LIOK
P : hitps://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KBagparnoe ypaBHenue. Pemenue
13 aBHEHUH, CBOIAIINXCS K bubnmorexa LOK
P ’ https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
14 bukBagpaTHble ypaBHEHUS bubnmorexa LOK
P P https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHEHUS bubnmorexa LOK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHus ypaBHEHUN
16 TPETbEN U YETBEPTOH CTENIEHEN
pa3NoKeHHEM Ha MHOKUTEITU
[Ipumeps!l perieHuss ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
18 Pemenue npoOGHO-paniioHaNIbHBIX bubnuorexa [IOK
YPaBHEHHHU https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paiMOHATBHBIX bubnnoreka [JOK
YpaBHEHUNU https://m.edsoo.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METOA0M
21 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM MeTO0M
22 Perrenne TekCTOBBIX 3a7a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
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anreOpandeckuM METO0M

KonTponbhas pabota no teme

23 "VpaBHEHHUs ¢ OIHOM epeMeHHON"
24 VYpaBHeHUE ¢ AByMSI IEPEMEHHBIMHU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMHU U bubmuoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
7 Cucrema 1ByX JIMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelleHue
73 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
79 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelieHne
Pemenue cucrem 1B aBHEHUII,
30 OJIHO U3 KOTOPBIX JII/I}II{Xe;IIgoe, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHHUIA,
31 OJIHO U3 KOTOPBIX nn};{)(e;goe, a apyroe bubmorexa [JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe
— BTOpPOM CTENEHU
Pemenue cucrem 1Byx ypaBHEHU],
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOM CTENEHU
34 I'paduueckas uaTEpIpEeTALIUL



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

CHUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocobom
36 Pemenne TekcToBBIX 3a1a4
anreOpanvecKuM criocodbom
37 KontponbHast pabora o Teme
"CucreMsl ypaBHEHUN"
18 HucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInneliHbIC HEPABEHCTBA C OJJHON bubnnorexka [JOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEIHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
44 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEIICHUE
45 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILECHUE
46 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK
peurenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK

penieHue

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



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

KBaI[paTHble HCPAaBCHCTBA U UX

bubmuoreka [JOK

48 peueHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
I'padudgeckas naTEpIIpETALIA
51 HIe)p;.bBeHCTB u CI/ICTSMIi-IepaBeHCTB c bubmorexa HOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas unTeprperanus
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 Konrponbnas pabora no reme
"Hepasencrpa"
54 KBanpatnunas QyHkius, e€ rpaduk u bubnnorexka [JOK
CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatnunas QyHkius, e€ rpaduk u bubnuorexa [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILNHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubmuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEPIIUHEI bubnnoreka [JOK

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a31le



https://m.edsoo.ru/7f43b5a2
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[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubmuoreka [JOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
2 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl
63 I'paduku dynaxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme bubnnorexka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTe yncmoBoi bu6mmoreka [IOK
MOCIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue NoCIe0BaTeIbHOCTH
71 pexyppeHTHOH hopMynoi u bubmmorexa [TOK
. https://m.edsoo.ru/7f43ebda
dbopmMyII0ii n-TO YiIeHa
7 Apudmernueckas 1 reoMeTpuIecKas bubmuorexa [IOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnnorexka [JOK
[Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opMyIbl N-TO WieHa bubnuotexa [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apuQMETHYECKON U TEOMETPHUECKOM
IIPOrpeCcCcuil, CyYMMbI IEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

75

DopMyIIbl N-TO YICHA
apuQMETHUECKON U TEOMETPHUECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

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

76

@opMyIbl N-TO YICHA
apuQMETHIECKON U TEOMETPHUSCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43f0c6
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78

79

80

81

@opMyIbl N-TO YIeHa
apuQMETHIECKON U TEOMETPHUSCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyIIbl N-TO 4IeHA
apu(MeTHYECKONW U TeOMeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4IeHoB
apuQMeTUYECKON U TeOMETPUUECKOI
MPOTPECCHIl TOUKaMH Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKOW U TEOMETPUICCKOMN
NpOTpeccuii TOUKaMu Ha
KOOPAWHATHOM IIOCKOCTH

JIMHEeWHBIN U DKCIOHESHIINAIbHBIN
pocT

bubmuorexa [JOK
https://m.edsoo.ru/7f43{72¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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83

84

CrnoxHBIC ITPOLCHTEI

CrnoxHbIC ITPOLCHTEI

KoHTponbHas pabota 1o Teme
"YUy CII0BbIE IOCIEA0BATEILHOCTH'

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubmuoreka [JOK
https://m.edsoo.ru/7f4404£8

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMAaTU3alys 3HaHUH. 3aIIkCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YUCIIAMU,
YUCIIOBas IpsiMast

86

[ToBTOpenue, 0600IICHNE 1
cucTeMaTH3anus 3HaHui. [IporeHTshl,
OTHOIICHHUSI, TIPOITOPIIUT

87

[ToBTOpenue, o6obIIeHNE U
CHUCTeMaTU3alrs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OlleHKa

88

89

90

[ToBTOpenue, 060061IeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apHUPMETHUCSCKAM
crocooom

[ToBTOpenue, 060061IeHUE U
cucTemarus3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUM
CIocooom

[ToBTOpeHnue, 06001IEeHNE U
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33724 apHUPMETHUECKUM
crocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea
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[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlns 3HAHUH.

bubmuoreka [JOK

o1 [IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAYCHHS
[ToBTOpeHue, 0600IICHNE 1

9 cHUCTEeMaTU3aIlus 3HAHUM. bubmmoreka [JOK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUI, JOMyCTUMbIC 3HAYCHHS
[ToBTOpenue, 0600IICHNE 1

93 cHUCTeMaTU3alurs 3HaHH. bubnuorexa [JOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, JOMyCTUMbIC 3HAYCHHS
[ToBTOpenue, 0600IICHNE 1

94 CUCTEMAaTH3aLIMs 3HAHUH. bubmuoreka [JOK
[IpeobpaszoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXCHUH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 060061IeHUE U

95 cucreMaTtu3anus 3HaHui. OyHKIIY: bubnunoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMMA
[ToBTOpenue, 060061IeHUE U

96 cucreMartu3anus 3HaHui. OyHKIIY: bubnunoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444144
byHKIHHA
[ToBTOpeHnue, 06001IEeHNE U

97 cucTemMarusanus 3HaHu. OyHKINH: bubmuoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHMA

98 [ToBTOpeHnue, 06061IeHNE U bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA NU3YUYECHHBIX

byHKIHHA

https://m.edsoo.ru/7f4452e6

[ToBTOpeHnue, 0600IICHNE 1
crucTeMaTu3alurs 3HaHH.

bubmuoreka [JOK

99 1
I'paduueckoe penienre ypaBHeHUH 1 https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpenue, 0600IICHNE U
cHUcTeMaTU3alurs 3HaHHM.

100 y 1
I'padmueckoe penienne ypaBHeHUH 1
UX CUCTEM

101 HroroBasi KoHTpoOIbHAs paboTa 1

102 O606IEIGHI/I€ A CUCTEMAaTU3ALN |
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarTa
1 Yucna 1 BIYMCICHUS
. BoimonHATe,  coyeras  yCTHbIE UM IHUCBMEHHBIE  NPHUEMBI,
' apupMeTHyecKue JeMCTBUSA C pallMOHATIbHBIMHU YUCIAMU
HaxomuTe ~ 3Ha4yeHWsT  YMCIOBBIX  BBIPQXKCHHMM,  NPUMEHSATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKallluX OObIKHOBEHHBIE U IECSITUYHbBIE IpOOU
Ilepexoguts 0T omHOM (opMbl 3amMcu 4YMcen K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYK, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIPOOB)
1.4 CpaBHUBaTh U YNOPSAJ0YMBATH PALIMOHAIBHBIE YHCIA
1.5 OxpyrmsaTh uncia
BbINONMHATE NPUKUAKY M OLEHKY pEe3ylbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHW YHMCIIOBBIX BBIPDAXKECHHMI. DBBINONHATE JIelCTBUSA €O
CTENEHSIMH C HaTypaJIbHBIMU ITOKa3aTeIsIMU
L7 [IpuMeHATh TNpU3HAKM JAECITUMOCTH, Ppa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYHH,
1.8 MPOLIEHTAaMHU, HWHTEPIPETUPOBATh pE3YNbTaThl pEIIeHUus 3aaad ¢
y4€TOM OrpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonp3oBarh anreOpanveckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa
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2.3

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeimonHATe TipeoOpazoBaHUsl IIENIOTO  BBIPAKEHHUS B MHOTOWICH

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

24

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

Pa3HOCTH

2.5

OCYH.[CCTBJ'I?ITB Pa3I10KEHUE MHOTOYJICHOB HA MHOXHUTEIIN C IIOMOIIBIO
BBIHECECHUS 3a CKOOKU O6HI€FO MHOXXUTCJIA, TPYIIIMPOBKU ClIaracMbiX,

pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

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

3a/1a4 U3 MAaTEMATHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMM I10Ka3aTeNsIMU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemwate nMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSS
IIpaBUJjIa MEpexoia OT UCXOJHOIO YPaBHEHHs K PaBHOCHIBHOMY €MY.
[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue METOAbl TPU  PELIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

3.3

34

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

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IpauK TMHEHHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI

pelIeHns] ypaBHEHUS

3.5

3.6

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIC TpaPUIECKH
CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEWHBIX

ypaBHCHI/Iﬁ 10 YCJIOBHUIO 3aaa4U, HHTCPIPECTUPOBATL B COOTBCTCTBUU C

KOHTEKCTOM 33a]1a4y MMOJYy4YECHHBIN pe3yabTaT

Koopaunats! u rpaduku. OyHKIIMN

4.1

N3o0paxkaTh Ha KOOPAWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, Jy4HU, OTPC3KHU, HHTCPBAJIbI, 3allHCHIBATH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH II0 3aJaHHBIM

4.2
KOOpJAUHATam
43 Crpoutsb rpaduku tuHeHHbIX GyHkuuid. Ctpouts rpadux GyHKIHH Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (YHKIUN HM3BECTHBIC 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nHbOpMAINY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaduKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon N
IIpoBepsiemble peaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 UYucna ¥ BBIYUCIICHUS
Hcnonp30BaTh  HayalbHbIE  TPEACTABIECHUS O  MHOMKECTBE
. NEHCTBUTENBHBIX YMCEN JAJIs CPaBHEHUS, OKPYIJIEHUS U BBIUMCIICHUH,
. n300pakaTh JEMCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
psAMON
[IpumensaTh noHATHE  apU(METUYECKOTOo  KBAJpPaTHOTO  KOPHS,
- HaXOJWTh KBAJpaTHbe KOPHHU, HCIONB3Ys MpPH HEO0OXOAUMOCTHU
' KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHUs BRIPAXKEHUN, COAEPIKAIINX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl CBONCTBA KOPHEN
13 Hcnonp3oBare 3amuck  OONMBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHATHE CTENEHM C LEJIbIM IIOKA3aTEleM, BBINOJIHAThH
2.1 npeoOpa3oBaHMs BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIbIM
II0Ka3aTeleM
59 BBIMONHATE ~ TOXIECTBEHHbIE  MPEeoOpa3oBaHUs  PALMOHAIBHBIX

BBIPQKCHHII HA OCHOBE TMpaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anreOpanvdecKuMu Ipo0sMu

2.3

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

24

3.1

3.2

33

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUHM ISl PEIIEHUs PAa3IUYHBIX

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

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOJALIMECS K HHUM, CUCTEMBI JBYX YPaBHEHUH C JByMs

NEPECMCHHBIMU

IIpoBoguTh NpOCTEMIIME HCCIENOBaHMWS YPAaBHEHUH U CUCTEM
ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
IpeCTaBIeHUN (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIpOoYee)

[lepexomute OT cloBecHOH  (QOpPMYIHpPOBKM  3amadu K e
anredpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3aJda4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JUHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauuecKkyr0  WJUTFOCTPAIlMI0O  MHOXECTBA  PELICHUI
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[Tonumate ©u UCHONB30BaTh (YHKIHUOHAIBHBIE TIOHITHS U SI3BIK
(TepMUHBL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuUCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIesaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA:
y=k/x

kix
, ¥y =x% y = x% y = [X|, onuChIBaTh CBOWCTBA YMCIOBOW (PyHKIMH 1O €€

rpaduxy




9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

1

1.1

1.2

1.3

1.4

Yucina 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC W HpPpallMOHAIbBHBIC

qucia

BreimmonHaTe apI/I(bMeTI/I‘ICCKI/IC HeﬁCTBHH C paluOHAJIbHBIMH YHUCJIaMU,
COUCTast YCTHBIC U INHMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATE BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HaueHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTeHLHBIe Yucia, BbIIIOJHAThL NPUKUIKY PE3YyJIbTaTa

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

ypaBHeHI/IH " HECpPABCHCTBA

2.1

Pemlate  nMHENHBIE W KBaApaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTefIIHI/Ie Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHHUA

22

Pemate cucteMsl IByX JIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJTHO YPABHEHHUE HE SIBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3a/aun alreOpanvecKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHHUS YpaBHEHHS WM CHCTEMBI JBYX YpaBHEHHH C IBYMS

NEPpCMCHHBIMU

[IpoBoguTh npOCTEHMIIME HCCIEIOBaHUS YpPAaBHEHUH U CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEIICHHUSI, €CITH UMEET, TO CKOJIBKO)
Pemate  nuHeElHBIE  HEpABEHCTBA, KBAaJApaTHbIE  HEPABEHCTBA,

n300paXkaTh pelIeHHe HEPABEHCTB Ha YHCIIOBOM MPSAMOM, 3amuChIBaTh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTEeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh peIICHUE




CUCTCMbI HCPABCHCTB Ha YHUCIO0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbIBaTh
CXEMAaTUYEeCKH PacIoIOKEHUE HAa KOOPAMHATHOM MIIOCKOCTU TpapuKOB
byakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHUH K03()(HUITMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[IokaspiBaTh CXEMaTUYECKH PpACIOIOKEHHE HAa KOOPIMHATHOMU
IUTIOCKOCTH TpaduKoB (GYHKIUH Bupa y = VX, y = [X| U OmHCHIBATh

cBOicTBa (PyHKIIMIA

33

Ctpouth u wH300pakaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadukam

34

PacnioznaBaTh KBaJpaTH4Hyl0 QYHKIOUIO 1O (Qopmyse, TPUBOIUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW XU3HH, (DU3MKH,

reOMETPHUH

Apudmernueckas v reoMeTpUyecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndyecKyro U reoMeTpUUYECKYIO POTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYN n-TO YiEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuif, CyMMBbI MEPBBIX N

YJIICHOB

43

N3o0paxkaTs 4iieHbI MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTIAMH, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OJHOM (POPMBI 3aMUCH
1.1 npobeit k apyroii. [loHsTHE panUMOHATBLHOTO 4YHUCNA, 3allUCh, CPAaBHEHHUE,
YIOPSA0OYMBAHUE PALIMOHATIBLHBIX YHCET
- Apudmernueckue NecTBUS ¢ pallMOHAIBHBIMU YuciiaMu. Pemenne 3agay u3
' peasbHOM MPaKTUKU HA YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeodpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPEICIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHThl, 3aMCh MPOLEHTOB B BHJE JIpoOM U IpoOHU B BUAE HPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PELLIEHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU
15 [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCHMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' MPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 [IepeMeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlomycTumBble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHne 3aBUCMMOCTH MEXJYy BeJIMYMHAMU B BUIE (HOPMYIIBL.
' Brruucnenus no popmynam
53 [IpeobpazoBanne  OyKBEHHBIX  BBIPQKEHUH, TOXIECTBEHHO  paBHbIE
' BBIPAXECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnnHowienbl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BBIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
o6 @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®opmyia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHATEIH
3 YpaBHeHUs




VYpaBHeHHe, KOpeHb YypaBHEHHs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeilHOe ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YPaBHEHUs, PEIICHUE JIMHENHBIX YPABHEHUN
33 CocraBieHHe ypaBHEHUI IO YCJIOBHUIO 3aa4yd. PeleHue TEKCTOBBIX 3a1ad C
. MMOMOIIBIO YPAaBHEHUI
34 JluneliHOE ypaBHEHUE C BYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CHCTEM ypaBHEHUH crocoOOM IMOJACTaHOBKU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKun
4.1 Koopaunara Touku Ha mpsiMoit
42 YucnoBsle NpoMEXYTKU. PaccTosinue Mexay AByMs TOUKAMH KOOPAUHATHOMN
' IPSAMO
43 [IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3amaHHBIX (GopMmynamMu. UTeHue rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'padux Gynkun. CoiicTBa GyHKIMN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux pyHkum y = [x|
47 I'paduueckoe pemieHue JUHEHHBIX YpPaBHEHWH H CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit koperb u3 uucna. lloHarue o0 HppalMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eHCTBUTEIBHBIC
qucia
1.3 Crenens ¢ 1enpIM MokazareneM u e€ cporictBa. CTaHgapTHas 3alluch 4ucia




2 Anrebpandeckue BoIpaKeHUS
2.1 KBanpaTHbiii TpEXWICH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJlreOpandecKoi 1poou
2.3 CrnoxxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BBIp@KEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHMSI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pewienue ypaBHeHuUl, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiimume qpoO6HO-palliOHANILHBIE YPaBHEHUS
I'padmyeckas uHTEpnpeTanysi ypaBHEHHH C ABYMSI IEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UYucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OHON EPEMEHHOI
3.10 CucreMbl TUHEHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIUU
il ITonatue ¢ynkuun. OOnacTe ompeAeraeHUs U MHOXKECTBO 3HAYCHHUH
' ¢bysaxuu. CriocoObl 3aaHus PYHKIMHA
4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIMH 110 €€ rpaduxy
43 [Tpumeps! rpadukoB GyHKIHMA, OTpaXKaroIUX pealbHble IPOLECCH
a4 OyHKIMM, OINUCHIBAIOIIME TNPAMYI0O M OOpaTHyl0 MpPONOPIUOHATIbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduaeckoe pereHne ypaBHEHUH U CUCTEM YPaBHEHHMA

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS
1 ParonansHble yMcIa, MppalMOHANbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIC
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIbHBIE YKCIa KaK OECKOHEUHbIE
15 JecATUYHbIe ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOM NpsAMOil. CpaBHEHHE 1EMCTBUTEIBHBIX
qucell
1.3 ApudmeTndeckne NeHCTBUS ¢ ICHCTBUTSILHBIME YUCIIAMU
Wsmepenusi, npubmmkenusi, olleHKU. PazMepsl 00bEKTOB OKPYKAIOIIET0 MHUPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyrienue uucen. [Ipukuaka u oleHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 VYpaBHEHHUs C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOASAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHU, CBOASIINXCS K KBaAPATHBIM
04 buxBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W
. YeTBEPTOU CTEIEHEH Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemienune npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMbl ypaBHEHUH
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JIBYMS IEPEMEHHBIMU
59 Pemenne cucrem IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe —
' BTOPOU CTEIIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 Penrenne nuHENHBIX HEPABEHCTB C OAHOW ITEPEMEHHON
2.14 Pemienune cuctem JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBaaparHbpie HEpaBeHCTBA
216 I'paduueckass uHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs

MNEPpCMCHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢yHkuus, e€ rpagpuk u coiictBa. Ilapabomna, koopauHaThI
' BEPIINHBI TapadoJiIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku Qynkuuit y=k/x, y = x° 1 uX CBOWCTBa

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

i1 Onpeznenenue u crnocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTENIbHOCTEH. 3agaHue
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOU (hOpMyIIoi U GopMyIIOii n-TO YIeHA

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

43 ['eomerpuueckass mnporpeccus. PopMmysibl n-r0  4YjJeHa T'e€OMETPHUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

44 N300paxkenne uiaeHOB apUPMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MIOCKOCTHU. JIMHEHHBIH U 3KCIIOHEHIMAIBHBINA POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsIeMOro
TpeOoOBaHMS

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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PEUICHUU
3aJa4; YMEHHE UCIOJIb30BaTh rpaduueckoe MnpesicTaBlIeHue MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3334

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpCMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BBICKA3bIBaHHUA, IPHUBOAWUTH IIPUMCPBI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, LEJI0€e YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsITUYHasl Ipo0b, CTaHIAPTHBIM BUJ YHCIIA, PALMOHAIBHOE YUCIIO,
UppalMoOHAIbHOE YHCIO, apU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MpSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENeHU
0oJbllle €IMHUIBI; YMEHHE BBIIOJIHATH pacu€rbl Mo Qopmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUHN C KOPHSIMH, PA3JI0KECHUE MHOTOYJICHA Ha MHOXKUTEIH, B
TOM YHCIIE C HCIOJb30BaHUEM (OPMYNI Ppa3HOCTH KBAJAPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YUCIOBOE PAaBEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE U KBAJAPATHHIE ypaBHEHUS,
JIpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTH Uil M300pakeHUs peUIeHUin

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNK; YMEHHE OIIEpUpPOBATH [IOHATUSAMU: npsMast
MPOMOPIHOHATIBHOCTD, JTHHEHHAs (YHKIUS, KBajpaTuvHas (GyHKIIHS,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITIOJIL30BATh TPA(GUKHU IS ONPEICIICHHS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUs 3a[ad U3 JPYTUx
y4eOHBIX TIPEJMETOB W pEAJbHOW IKM3HHM, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne ONeprupoOBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpeccHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelleHUH 3a/ad, B TOM YHCcie 3a/1ad U3 JAPYrux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB MU CTOMMOCTh
MOKYIIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3ajJayd,
WCCIIEIOBaTh MOJIyYEHHOE PEIIEHHE W OLEHUBATh MPaBIONOA00HOCTh

MOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYTrOJIbHHUK, PABHOOEAPEHHBII
U DPABHOCTOPOHHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIBHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca W BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMM, pomMO, TpPSIMOYTOJIbBHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUUYECKUX BEIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh M NEPHEHAMKYISPHOCTh NPSMBIX,
yroa MexAy MpsMbIMH, [EPHEHIUKYISAp, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moJo0HbIE TPEYTOJIbHUKN, CAMMETPHS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, mapaieTbHOCTh M NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromeM MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMUMHA yrja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKArOILEM
MHUpE; YMEHHE NpPUMEHATh (OpMyaBl TEpUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIHUH, paCCTOHHHﬁ, mIomaaei

12

YMmenue wuzo0pakaTh IUIOCKME (UIYypsl W HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTENKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMmenue OIICpHUPOBATH IIOHATHUAMUN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOpAHHAThI TOYKHU, BCKTOD, CcymmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB,
YMCHHUEC HCIOJb30BATH BEKTOPBI M KOOPAWHATHEI JJIA NPCACTABJICHUSA
JaHHBIX W PCIICHHUA 3ada4, B TOM YHUCIC U3 JPYrux y‘-IC6HLIX

MPEIMETOB U PeATbHOMN )XKU3HU

14

YMeHHe OmepupoBaTh IMOHSTHUSMH: CTOJIOUKOBBIE M  KPYTOBBIC
auarpaMmbl,  TaOnMWIBL, cpeqHee  apuMETHYECKoe, MeIuaHa,
HauOoJIpllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTh, HWHTEPIPETUPOBaTbH M  NPEoOpPa3OBBIBATH




15

16

nH(popMannIo, MPEACTaBIEHHYI0 B TalOiMIaXx M Ha Juarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJICHUW; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHBIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO Mepedopa M C HUCHOIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPEUICHUs
3ala4d, MPUBOJUTH IMPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTEMaTUKU KaK HAYKH, ITPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MePUOIUYECKHIE TPOOH

13 Pannonaneupie uncna. Apudmernyeckue omepanud ¢ palroHATbHBIMU
' YyHuClIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OMepaluu ¢ JACHCTBUTEIbHBIMU
' qrCcIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C pPalMOHAIBHBIM I0Ka3aTeNEM.
. CgoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypajJbHOW  CTEINEHH. HeuictBuss ¢
' apu(pMeTHYECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEPaBEHCTBA

- Lenbie u npoOHO-panoHabHBIe ypaBHEHUs. CHCTEMBl M COBOKYMHOCTH
. ypaBHEHUI

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

3.3 Penrenue TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 @yHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  ¢yHknuu. OoOmacTs
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTel Ha IPsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
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 W3mepeHune reoMeTpu4eckux BeTMYUH
7.6 BekTops! Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padbr




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



