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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHS M BBIBOJHI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYarolIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAmnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIHOM  JIEATEBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOT0 Kypca «Anredpay 11 OCHOBHOIO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Uucma © BBIUKACIEHUS», «ANTEOpanYeCKHe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyrMMH €ro JHHMAMH. B Xxoje wu3ydeHuss ydyeOHOro Kypca O0Oydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TmporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro sspika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXxcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YHKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepkanue JByX alreOpanyecKux JIUHUM — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi Y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAJIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKHU KakK s3blKa JJIst
MOCTPOCHUSI MATeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peanpHOro Mupa. B 3amaun o0ydueHus anreOpe BXOIAT TaKKe NalibHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, JJII OCBOEHHUS Kypca
WH)OpPMATUKHA, W  OBJIAJCHHE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKLIMSIX KaK BaKHEMIIEW MaTeMaTUYECKON MOJENH
JUTSl OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOE U
obmrectBe. M3yueHnue maTepuana crnocoOCTBYET pa3BUTHIO y 00YHAIOITUXCSl yMEHUS
UCIIOJIb30BaTh PA3JIMYHBbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoaurcst 306 yacos: B 7 kjacce —
102 yaca (3 yaca B Henento), B 8 knacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce
— 102 yaca (3 yaca B HezeNtO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHsTHe palnMOHAIBLHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palMoOHaIbHBIMKU YuciiaMu. Penienne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNIeHus, 3auch 00ibIuX uncen. [IpoleHTsl, 3anuch
MPOIICHTOB B BUJE ApoOU M JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4yM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
MPOMOPIHUOHAIIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO PpAaBHbIE BBIPAXKEHUs, TpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BEACHUMN, TpaBUJIa PACKPBITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX CllaraeMbIX.

CBOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BhIYUTaHHE,
YMHOKEHHUE MHOTOUJIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPEHb YpaBHEHHWs, MpaBuia NPeoOpa3oOBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelienre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs IEpEMEHHBIMU U ero Tpaduk. Cuctema AByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmou. UncnoBsle TpoMexXyTKU. PaccTosiHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. I'paduk yHkiun y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHE 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHANIbHBIX yucen. CBoiicTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [[eiCTBUTEIBHBIE YHCTIA.

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

AaredpanvyecKue BbIPpAKEHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
ParmonanbHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. PemeHune ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs EPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl II€peMEHHBIMU. lIpumepsl pelieHuss cucreMm
HEJIMHEHHBIX YPABHEHUH C IBYMs IT€PEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OIAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMH

[Tonsitue pynkuu. OOIaCTh OMpeAeNIeHNs U MHOXKECTBO 3HAUEHUI (PYHKIUH.
CrniocoOnI 3a71aHUs PYHKIIHM.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTpaXKAIOIIKUX peaTbHbIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yuciaa v BIYMCICHUSA

PannonanpHbie 4ymciia, UppalldoOHAIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
Kak OCECKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHME JIEUCTBUTENBHBIX 4HCeN, apudMETUYECKUe JIEUCTBHUS C
JIEVUCTBUTEILHBIMY YU CIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOIIETO MHPA, JUIMTEIBHOCTh IMPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[IpubnmxEHHOE 3HAUYCHHUE BEIMYUHBI, TOYHOCTh NpuOIKenus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHMM, CBOASIIMXCS K KBaJIPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpPEeMEHHBIMU U €ro Trpaduk. Pemienue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne CucTeM IBYX YpaBHEHHU,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBaapartHele HepaBeHCTBaA.
['paduyeckass wuHTEpHpeTanyisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MePEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopauHATHI
BEPIINHBI apabOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

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



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro dieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jaeHa
apu(pMeTHIECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX AEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEMHON MNpodeccHoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHUECKON HayKuM Kak cdepbl UeI0BEUYECKO
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INITAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXKHBIX MOCJIEICTBUH JIJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIHbHOCTh, B TOM YHCIIE
YMEHUE YUYUTHCS Yy JPYTrUX JOJIeH, MpUOOpETaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, MOHITHUS, TUIIOTE3bl 00 O0OBEKTaX U SIBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

ba3oBble Jiornueckue aeiicTBHUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONpPEAECICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK
Kiaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MPOBOJIUMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBaATH U  NPEOOPA3OBBIBATH  CYXKICHMUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE U oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKAa3aTeIhCTBA
MaTeMaTHyecKux (aKkToB, BBICTpaUBaTh AaPrYMEHTAIIMIO, TPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pernieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIBCKUM MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, HPoOIeEMYy,
CaMOCTOSATEIILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIIEHUIO 0COOEHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIESHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBHIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHU 3a1a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMaUUU U WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



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

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve W CXOJCTBO IO3HIIMMA, B
KOPPEKTHOI Gopme PopMyTupoBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThl  pEIICHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj]a4 Ipe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHANBUAYAJIbHON
paboTHI MPHU PEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI PadOT, JOroBapuUBaTHCA,
0o0CyX)aTh TPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyHNIOBBIX (opmax paboTsl (0OcCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca U pe3ysibTaTa
pelIeHusT MaTEMAaTUYECKOH 3a/1a4H;

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

OIICHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yucjia 1 BLIYMCTIEHUS

BeImonHATh, codeTas yCTHBIE W MUChMEHHBIC TPHUEMBI, apuPMETHICCKHUE
JEHCTBHS C palliOHATBHBIMU YHUCIIaAMH.

HaxonuTh 3HAaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAITUX
OOBIKHOBEHHBIC M JIECATHYHBIC TPOOH.

[lepexonuTh OT OmHOW (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBhIBAThH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

OKpyTasThH YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAYCHHIM
YUCJIOBBIX BBIPAXCHUH. BBIMOMHATE AEHCTBUSA CO CTENECHSIMH C HATYPaIbHBIMU
MOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKH ISTUMOCTH, Pa3JIOKCHIE HA MHOKUTEIN HATYPATbHBIX
YHCElL.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIC 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, TMPOTIOPIIMOHAIBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETHPOBATH
pe3yNbTaThl pelIeHUs 3a1ad ¢ Y4ETOM OTPaHWUYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuaia.

HaxonuTh 3HaueHUsT OyKBEHHBIX BBIPQXCHUH TPH 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrimonHITE Mpeobpa3oBaHus IEI0T0 BRIPAKECHHS B MHOTOWICH TTPUBEIACHUEM
MOTIO0HBIX CJTaraeMbIX, PaCKPBITHEM CKOOOK.

BBITIONTHATE YMHOKEHHE OJIHOWJICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXKHTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh mpeoOpa3zoBaHUsl MHOTOYWICHOB ISl PELICHUS Pa3INYHBIX 3a7ad
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBISAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIIOCKOCTH IpayK JIMHEHHOTO YPaBHEHHUS C IBYMS
IEPEMEHHBIMHU, MT0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C ByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aNre0pandyeckoM SI3bIKe.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BbIUMCICHUM, N300paxkaTb AEHCTBUTEIbHBIC
YHCJIAa TOYKaMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Ys IPU HEOOXOIMMOCTH KAJBKYJSITOP, BBIIOJHAThH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOIIBI0 JECATHYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IOKa3aTelIeM, BBIIOIHSITh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbITONHATE TOXAECTBEHHBIE MMPE0Opa30BaHMs pAllMOHATIBHBIX BEIPAKEHUN HA
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PackmnanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHusl BEIPAXKEHHUM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATBHON PAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTe snMHENHBIEC, KBaJpaTHBIE YPABHEHUS W palMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX NpeICTaBIeHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJENN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3yJsbTarT.

[IpuMeEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHA

[TonuMath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM O 3HAYCHUIO
aprymMeHTa, OlpeaeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEHTapHbIX GYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOM (DyHKINH
o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YNIBTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrimonHsaTe apupmMeTHuecKkre 1eUCTBUS C palliOHATbHBIMU YUCIIAMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HPPAMOHAIbHBIMU
YU CIIaMHU.

HaxoauTp 3Hau€HUs CTENEHEN € LIENBIMU MTOKA3aTENSIMU U KOPHEH, BBIYUCIATD
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasTe JEHCTBUTENBHBIE YHUCIA, BBINOIHATh NPUKUIKY pe3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEPaABeHCTBA

Pernats nuHelHbIe ¥ KBaIpaTHBIC YPABHEHUS, YPABHEHHUSI, CBOISIINECS K HUM,
pocTeNIne APOOHO-PALUOHAIIBHBIE YPABHEHHS.

Pemate cucteMbl JIBYX JMHEWHBIX YPaBHEHHMU C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YpaBHEHHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPaBHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUU C IBYMs TEPEMEHHBIMHU.

[IpoBouTh MpocTeiiiive uccaeoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa ypaBHEHUN pEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEePAaBEHCTB Ha YHUCIIOBOM MPsAMOi, 3alMChIBaTh PELICHUE C MOMOIIbIO
CHUMBOJIOB.

Pematp  cucreMbl  NTHUHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IPU PEILICHUH Pa3IMYHBIX 3a/1a4.

DOyHKUMHA

Pacno3naBath (QyHKIIMUM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKU

pacnoJioKeHNe Ha KOOPJAMHATHOM IIIOCKOCTH rpadMKoB PyHKIMI BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K02 GULIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OTMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacnio3naBaTh kBagpaTHuHyr0 (QYHKIUIO 10 (HOopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe NMOCT€10BATEILHOCTH H MPOrPeccUuu

Pacno3naBaTh apupMETHUECKYIO M TEOMETPUUYECKYIO POTPECCUHU TPU PA3HBIX
croco0ax 3aaHusl.

BEIMONMHATE  BBIYMCICHHWS C  UCHOJIB30BaHUEM (OpPMYNIT N-ro 4JeHa
apu(PpMETUYECKON U TeOMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBAaTEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJuuuecTBo 4acos DJIeKTPOHHBIE
HanMeHnoBaHue pa3iesioB U TEM uudposbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Yucia u BeIUKCIICHUs. PaliuoHaibHbIE 75 | bubnuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 AJrCOpanteCKue BEIPAKCHHA 27 ! https:/m.eds00.ru/7f415b90
bubmuoreka [{OK
2 1
3 ¥ PaBHCHILA 1 HEpABeHCTBa 0 https:/m.edso0.ru/7415b90
bubnunoreka LIOK
O] 24 1
4 Koopmunarst u rpagukn. Cyniian https:/m.edso0.ru/7415b90
bubnunoreka LIOK
I1 1
> OBTOPEHHE 1 0000MmeHHE 6 https:/m.edso0.ru/7415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME




8 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bu6nmoreka [IOK
1 4 .K 15
vcna 1 Beurcienus. KBaaparueie KOpHU hitps://m.cdsoo.ru/7f417af8
) Yucna v Berunciienns. CTeneHb ¢ eJIbIM 7 bubmuorexa [JOK
[oKaszarejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKCHUSI. 5 | bubnnorexa [JOK
KBanpaTHbiii TpExwieH https://m.edsoo.ru/7f417at8
4 AnrebpanyecKie BEIPaKCHUS. 15 | Bbu6moteka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417at8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6nunorexa LIOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 o 4 9
YHKIMH. HHcIoBbIe QyHKIIN https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
10 IT 0600 6 2
OBTOPCHUE H 0DODILCHHE https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME




9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
| Uucna u Beruncienus. JlelcTBUTENbHEBIC 9 bubmuorexa [{OK
quciia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs U HEPABEHCTBA. Y PAaBHEHHUS C 14 | bubmmoreka [JOK
OJHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 6 https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
1 1
3 Dyt 6 https://m.edsoo.ru/7£419d08
bubmmoteka IIOK
6 YucnoBble OCIEN0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/7£419d08
7 [ToBTOpEenue, 060061IeHNE, cCUCTEeMaTH3aUs 18 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue fll3y‘lel-ll/lﬂ :)IGI?LI;OBaTeJILHLIe
padoThI padoThI pecypenI
1 [TonsTHE panOHaNBHOIO YKCIIA 1
) Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue qeHCTBUS C |
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsaounBaHue 1
palMOHAJIbHBIX YHCE
2 CpaBHeHue, ynopsa04MBaHue 1
paIMOHATBbHBIX YHCE
9 CpaBHeHue, ynopsi04MBaHue |
palOHATIbHBIX YHCE
10 Crenenb ¢ HaTYpaJIbHBIM ] bubnmnorexa [JOK
moKasarejieM https://m.edsoo.ru/7f4211de
1 Crenens ¢ HaTypalIbHBIM ] bubmuoreka [IOK

IIOKa3aTcjIeM

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




12

13

CreneHb ¢ HaTypaIbHBIM
II0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42154e

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

14

15

16

17

CreneHnsp ¢ HaTypaIbHBIM
MOKa3aTeneM

Pemenne ocCHOBHBIX 337124 Ha
JpoOU, IPOLIEHTHI U3 peaIbHOMN
MPAKTUKH

Pemenne ocCHOBHBIX 337124 Ha
IpOOH, IPOLIEHTHI U3 peabHON
HPaKTHKH

Pemienve OCHOBHBIX 33214 Ha

JpoOH, IPOLIEHTHI U3 PeallbHOI
MIPAKTUKU

18

Pemnrenie ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKHU

19

20

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCEIT

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXUTCIIN HATYPAJIbHBIX YUCCIT

21

Peanbuble 3aBucumoctu. [Ipsimas n
oOpaTHast IPOMOPIMOHATBHOCTH

22

23

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLUOHATEHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

24
oOparHast MPOMOPIUOHATEHOCTH
’5 KonTponbhas pabota no teme
"ParnoHanpHEIe ynciia"
26 BykBeHHbIE BbIpaKeHUs bubmmorexa LIOK
K P https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 ®opMmyibl
29 IIepemennsle. JlonycTumele
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPKCHUH, pACKPBITHE CKOOOK U bubmmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MPUBEICHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPKECHUH, pACKPBITHE CKOOOK U bubmmorexa [TOK
p » PAcKp https://m.edsoo.ru/7f41fd70
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQXEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
moKasarejieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIBHBIM bu6muoreka [IOK

IIOKa3aTcjIeM

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




bub6nmoreka [IOK

M
37 HOTOTICHAL https://m.edsoo.ru/7f42276e
bubnunoreka LIOK
M
38 HOTORICHE! https:/m.eds00.ru/7422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyJbl COKPALLIEHHOTO Bbu6motreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubmuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKPALLEHHOTO bubmuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOXECHHUS https://m.edsoo.ru/7f4251d0
43 Paznoxenre MHOrO4wIeHOB Ha bubnunorexa LIOK
MHOHUTEIIHN https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTO4YJICHOB Ha bubmuoreka [IOK
MHOXXUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTO4JICHOB Ha but6mmoreka [IOK

MHOXHUTCIIA

https://m.edsoo.ru/7f4239de




Paznoxenne MHOTOYJICHOB Ha

51
MHOXHUTEIN
5 KonTponbhas pabota no teme
"Anrebpanyeckue BeIpaKeHus"
VYpaBHeHue, IIpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHUM
JInHeHoe ypaBHEHHE C OJJHOU
54 [IEPEMEHHOM, pelleHre TMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OQHOU
55 MEepEMEHHOM, PEeIICHUE JTUHEHUHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuneliHoe ypaBHEHHE ¢ OQHOU
56 MEepEMEHHOM, PEIICHUE JTUHEHUHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenne 3aga4 ¢ moMoIIbIo bu6nmorexa LIOK
YPaBHEHHMU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka IIOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO but6mmorekxa [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeliHOe ypaBHEHUE C I1BYMs bubmuoreka [JOK

NEpECMCHHBIMU U CT'O I‘pa(bI/IK

https://m.edsoo.ru/7f427e8a




CucreMa IByX JIMHEHHBIX

bu6nmmoreka [IOK

63 YPaBHEHUH C JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ziByx JIMHEMHBIX
YPaBHEHHH € ABYMs [IEPEMEHHBIMU
65 Cucrema IiByX JMHENHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX
YpaBHEHUH € ABYMs [IEPEMEHHBIMU
67 Pewrenue cucrem ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHEHUM bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEHUM
71 Pewrenue cucreM ypaBHEHUN
7 KonTponbhas pabota no teme bubmuorexa [IOK
"Jluneiinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
74 HuCII0BEIE MPOMEKYTKH https://m.edsogru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH

KOOPJIMHATHOW MPSIMOI




73 [IpsmoyronbHas cuctema bubnmnoreka HOK
KOOPAMHAT Ha IVIIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMmoyronpHas cucteMa bubmmoreka [JOK
KOOPIHMHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumepsl rpaduKkoB, 3aJaHHBIX bubnmnoreka HOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEHN
bubmuoreka [IOK
I1
85 OHATHE (YHKIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN
bu6mmoreka IIOK
7 . .
8 Croiicrsa Gymuiit https://m.edsoo.ru/7f41078
bubmmoreka IIOK
88 Caoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka IIOK
89 Jluneit
HHEHHAs GyHKLIA https://m.edsoo.ru/7f427282
bu6nmnoteka LIOK
90 Jluneit
HHETHAs GyHKLIA https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubmuorexa [IOK

byHKIIUU

https://m.edsoo.ru/7f426d1e




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIIUU
I'paduk ynkmmm y =[x|

94

95

96

I'paduk yaknmm y =[x|
KonTponbhas pabota no teme
"Koopaunats! u rpaduky.
Oynknuu" / Beepoccuiickas
npoBepouHas paboTa

Hrorosas koHTpoabHas paboTa /
Bcepoccuiickas npoBepouHas
paborta

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

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

98

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

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

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHNI

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

bu6nmorexa LIOK
https://m.edsoo.ru/7f429{32

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a0e0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KosnuuyectBo yacos DJIeKTPOHHbBIE
0
JJ;H Tema ypoxka Beero Kontposbubie IIpakrnueckue i[:;jennﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr
1 KBanpaTHblii KOpeHb U3 ynCIiia 1 bubamorexa LOK
https://m.edsoo.ru/7f42d452
) [TonsiTHE 00 MPpATMOHATEHOM | bubnmnoreka HOK
4ucie https://m.edsoo.ru/7f42eaaa
3 Jecstuunblie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCE
4 JecsaTnynbie MPUOIKEHUS |
UPPALMOHATIBHBIX YHCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHHE 1EMCTBUTENBHBIX |
yHcell
7 CpaBHEHHE TEUCTBUTEIBHBIX |
yucel
3 Apudmerndeckuil KBaapaTHbIHI |
KOPEHb
9 VYpaBHeHue BUa X> = a 1
10 CaoiicTBa apr(PMETHIECKUX | bubnmnorexa [JOK
KBaJIPaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaotlicTBa apuMeTUUECKUX | bubnmnorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YNCTOBBIX
12 BBIPAKEHUM, COAECPIKALUX 1 Bubmmorexa [IOK

KBaJApPAaTHBIC KOPHHU

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




[TpeobpazoBaHue YUCTOBBIX

bu6nmoreka [IOK

13 i
BRIPIWICHI, COACpAAlinX hitps://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKe YHUCTOBBIX
14 BEIpa)KEHUI, COIEPIKAITNX bubnmnorexa LHOK
p » COMepaal https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeobpazoBanue YUCIOBBIX
15 BEIpayKEHHUI, COIEPIKaAIINX bubmorexa LIOK
p » CoMepaRat https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHs c IeNbIM ITI0Ka3aTeaeM bubmorexa HOK
H https://m.edsoo.ru/7f4354a4
CranjaprHas 3amuch yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
7 Mupa (0T AIEMEHTAPHBIX YACTHIL JI0 bubmmoreka [JOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIBHOCTD MPOLIECCOB B
OKPY’KaIOIlleM MHUPE
13 CBolicTBa CTENIEHHU C LENIBIM bubmmnoreka HOK
oKazarejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM bu6nmorexa LIOK
MOKa3aTeIEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C IEJIbIM bubmuoreka [{OK
oKazarejieM https://m.edsoo.ru/7f435648
)1 CBOMCTBA CTEIEHH C IIEIBIM but6mmorekxa [IOK
oKazareyieM https://m.edsoo.ru/7f43599a
2 CBOMCTBA CTEIEHH C IIEIBIM bu6nunoreka LIOK
OKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxunieH




24

KBagpaTHbiii TpEéxwieH

Paznoxenue kBagpaTHOro

bubnunoreka LIOK

25
TpEXUIIEHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznoxenue kBapaTHOro bubnmnoreka HOK
TpEXUJIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
KoHnTposbHast paboTta 1mo Temam
27 "KBanparusie kopau. CteneHu bubmorexa OK
AP . PHH- | ’ https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexuieH
bu6 K
28 Anrebpanueckas 1poOb uommoreka T10
https://m.edsoo.ru/7f430382
JonyctrmMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOSIINX B
anreOpanvecKrue BhIPAKCHHS
JonycTuMble 3HaUEHUS
30 MEPEMEHHBIX, BXOJIAIINX B
anredpanvyeckue BhIPaKEeHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anreOpanveckoit 1poou https://m.edsoo.ru/7f4308e6
bu6nmorexa LIOK
32 Cokpaiienue apooei
Kpatiierne Apobent https://m.edsoo.ru/7f430a8a
bubmmoteka IIOK
33 Cokpaiienue apooei
Kpatiierne Apobert https://m.edsoo.ru/7f430f44
bu6mmoreka IIOK
34 Coxkparenue apooei
Kpatierne Apobedt https://m.edsoo.ru/7f430f44
CrnoxeHnue, BBIYNTAHUE,
but6mmorekxa [IOK
35 YMHOXXCHHE U JICTICHUE

anreOpanyeckux Apooeit

https://m.edsoo.ru/7f43128c




Cl1o)KeHHe, BEIYMTaHUE,

36 MHOYXEHHUE U JEJIEHUE Bubmaorexa ITOK
Y A . https://m.edsoo.ru/7f4315¢c0
anreOpanyeckux Apooeit
CnosxeHvie, BHIYUTAHUE,
37 MHOKEHHUE U JIEJICHUE Bubmaorexa ITOK
Y A 5 hitps://m.edsoo.ru/7f4318¢2
anreOpanvecKux apooei
CnoxeHue, BEIYUTAHUE,
38 MHOKEHHUE U JIEJICHUE buGnuorexa [IOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
[IpeobpazoBanue BhIpaxeHUH,
39 coeprKaliX ajareopanyeckKue Bubmiorexa HOK
FlepRatil p https://m.edsoo.ru/7f43259¢
npobu
[IpeobpazoBanue BeIpaXXKeHUH,
40 coepIKaliX ajareopanyeckKue Bubmiorexa OK
Jleprall p https://m.edsoo.ru/7f432736
npobu
[TpeoOpa3zoBanue BbIpaKEHHH,
41 COZIEPKAIIINX allreOpandecKue Bubmiorexa IIOK
Alepratl p https://m.edsoo.ru/7f432736
Ipobu
4 Konrponbnas pabora no reme bubmmnoreka HOK
"AnreOpanyeckast JpoOp" https://m.edsoo.ru/7f431d36
bu6mmoreka IIOK
4 K
3 BAZIPATHOC YpABHCHHE https://m.edsoo.ru/7f42eela
44 HemonHoe xBazpaTHoe ypaBHEHHE bubmotexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 HemonHoe xBanpaTHOe ypaBHEHHE Bubmorexa OK
P yp https://m.edsoo.ru/7f42eela
46 ®dopMyna KOpHEW KBaIpaTHOTO bu6muoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f158




dopmyiia KOpHEH KBaJIPaTHOTO

bu6nmmoreka [IOK

47 YpaBHEHUSA https://m.edsoo.ru/7f42{3f6
43 ®dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
Bu6mmotexa [JOK
49 Teopema Btera https://m.edsoclfru/7f42fef0
Bbu6mumotexa [JOK
50 Teopema Buera https://m.edsoclfru/7f430076
51 Pewienue ypaBHeHui, CBOASAIIMXCA bubnunoreka LIOK
K KBaJpPaTHBIM https://m.edsoo.ru/7f43c542
50 Pemenue ypaBHeHUH, CBOAAIIUXCS bubnuoreka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme 1poOHO- bubnnorexa [JOK
palOHaJIbHbIE YPaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- Bbu6motreka [JOK
paluoHalIbHBIE YPaBHEHUS https://m.edsoo.ru/7f432bbe
55 Penrenne TeKCTOBEIX 3a7a4 C bu6nmorexa LIOK
MMOMOUIBIO KBaJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f75c
56 Penrenne TeKCTOBBIX 3a4a4 C bu6nmorexa LIOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 KonTponbHas pabora no teme bubmmnoreka HOK
"KBanpaTHsle ypaBHEeHUs" https://m.edsoo.ru/7f4301f2
JInHeitHoe ypaBHEHUE C IBYMS
53 NepPEMEHHBIMHU, €ro rpaduK,
MIpUMEPHI PEIICHHS YPaBHEHUI B
[EJIBIX YUCIIax
59 JInHeitHoe ypaBHEHUE C IBYMS

NepPEMEHHBIMHU, €ro rpaduk,




60

61

MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJIbIX YUCIIaxX

JIuneitHoe ypaBHEHUE C IBYMS
NePEMEHHBIMHU, €ro rpaduk,
MPUMEPHI PeIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIaX

Pemenue cucrem aAByX JIMHEHHBIX
YPaBHEHUU C ABYMS IEPEMEHHBIMU

62

63

64

Pemenue cucrem 1ByX JIMHEHHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU
Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
[Ipumeps! penieHus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU

66

67

68

['paduueckas MHTEpIIpeTALUS
YPaBHEHUS C JBYMS IIEPEMEHHBIMU
Y CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsI IIEPEMEHHBIMU

['paduueckas MHTEpIIpeTALUS
YPaBHEHUSA C ABYMS IEPEMEHHBIMHU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI ITIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a/1a4 ¢
MIOMOUIbIO CUCTEM YPaBHEHUN

bu6nmorexa LIOK
https://m.edsoo.ru/7f43d6d6

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d6d6




Penrenne TekCTOBBIX 3a1a4 C

69 IIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOILIbIO CUCTEM YPAaBHEHUI
71 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YuciioBbIE HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 JInHeiiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 Jlunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeiHbIe HEPaBEHCTBA C OAHOM
MEPEMEHHOM U UX pEIICHHE
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJHOI MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHENHBIX HEPABEHCTB C bubnuoreka [IOK
OJIHOY IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHUE
N3o06paxkenue perieHus
80 JIMHENHOTO HEPaBEHCTBA U UX bubmmorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPsIMOM
N3obpakenue perieHus
81 JIMHEWHOI'O HEPaBEHCTBA U UX bubmmorexa LIOK

CHCTEM Ha YHMCIIOBOM IPSAMOMN

https://m.edsoo.ru/7f42c9¢e4




KonTponbhas pabota no remam

82 "HepaBenctBa. CucreMbl
ypaBHeHUI"
bubnmnoreka HOK
83 Tonstie dymkuin hups://m.edsogru/7f433c12
84 OO0nacth onpeaeneHus u bubnmnoreka HOK
MHOKECTBO 3HAYCHUH (YHKIIUH https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUI
86 I'padux pynkumm
Q7 CaoticTBa QyHKINH, UX
oTOOpakeHHE Ha rpaduke
28 Urenne 1 mocTpoeHue rpadukoB
byHKIUI
29 [Tpumepsl rpadukoB QyHKIIMIA,
OTPAXKAOIIUX PeaTbHBIC TIPOIECCHI
OYHKIINH, OMICHIBAIOIIUE MPSM
90 " Z6p:TH},/IO HpOHOpLIII/II-IOHaJIEHH}e/IO bubamorexa LOK
3aBUCHMOCTH, X rpathHK https://m.edsoo.ru/7f434bbc
91 l'unepbona
bubnmnorexa [JOK
2 Tunepbona https://m.edsogru/7f434362
bubmmnoreka HOK
93 Tpaguk dymkiuin y =x* https://m.edsofru/7f434572
OyHKIMK y =X, y=x3,y =YX,y =
94 |x|;yip2(1)nr{},eCKo,e};eme;{}1:Ie e bubmmorexa [IOK
. . https://m.edsoo.ru/7f434d38
YpaBHEHU U CHCTEM ypaBHEHUH
95 [loBTOpEHNE OCHOBHBIX MOHATUH U bubmuoteka [JOK

METO/I0B KypCOB 7 M 8 KIIaCCOB,

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




0000111eHHE 3HAHUH /
Bcepocculickas npoBepoyHas
paborta

HroroBast koHTpoIbHAs paboTa /

. bu6nmoreka [IOK
96 Bcepoccuiickas npoBepodHast 1
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHITHH U
97 METO/I0B KypCOB 7 U 8 KJIaCCOB, 1
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
bubnunoreka LIOK
98 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f43736¢
00001IeHIEe 3HAHWIH
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
bubmuoreka [IOK
99 METO/IOB KypCOB 7 1 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
00001IeHNE 3HAHWIH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6nmorexa LIOK
100 METO/I0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bubmmoreka IIOK
101 METOJI0B KypcOB 7 U 8 KIIaCCOB, 1
. https://m.edsoo.ru/7f436b88
0000111eHIEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHITHH U
bubmmoteka IIOK
102 METO/IOB KypCOB 7 1 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
0000111eHIE 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KUIIACC

KoimuecTBo yacos DJIEKTPOHHbBIE
Ne KonTpoabHbIie Hara uu¢poBbie
n/n Tewa ypoxa Bceero paﬁoTI:,I Hpakrueckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI pecypenI
PanmonanbHbIe Uncia,
1 HWppalMOHAIIbHBIC YKCIIa, KOHECUHBIE 1
1 OECKOHEYHBIE JIECATUYHBIC IPOOH
MHOX€eCTBO ICHCTBUTEIHHBIX
2 YHCeII, ACUCTBUTEILHBIC YHCIa KaK 1
OCCKOHEYHBIC JECATUIHBIC TPOOH
BzaumHuo ogHO3HAYHOE
COOTBETCTBHUE MEXITY MHOKECTBOM
3 JEWCTBUTEIbHBIX YUCET U 1
MHO’KE€CTBOM TOYEK KOOPJIMHATHOU
psAMON
CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
4 apupMeTHIECKUEe IEHCTBUS C 1
JIeWCTBUTEITLHBIMHA YHCIIAMH
5 [TpubnnxéHHOE 3HaYEeHNE 1
BEJIMYUHBI, TOYHOCTH MPUOIKECHUS
OxkpyrneHue ymucen 1
7 Okpyrienue yucen 1
g [Ipukuaka u olleHKa pe3yJbTaTOB |
BBIYHCIICHHUI
9 [Tpukuaka u olleHKa Pe3yIbTaTOB 1

BBIYUCIIEHUI




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10 aBHCHMI, CBOJISIINXCS K
ypastt e https://m.edsoo.ru/7f43bf66
JMHENHBIM
JIuneitHoe ypaBHeHue. Pemenue
11 YpaBHEHUM, CBOJSIIMNXCS K
JIMHEWHBIM
KBagparHoe ypaBHenue. Pemenue Bu6 LIOK
noInoTeKa
12 ABHEHM, CBOJALLUXCS K
P > (RO https://m.edsoo.ru/7f43c¢542
KBaJIpaTHbIM
KBagparHoe ypaBHenue. Pemenue Bu6 LIOK
noinoTeKa
13 aBHCHHI, CBOJISIINXCS K
i A https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
bubnunoreka LIOK
14 DHKBAIpaTHBIC ypaBHeHIL] https:/m.edsoo.ru/7f43¢3d0
bubnunoreka LIOK
15 DHKBaIpaTHBIe ypasHeri https://m.edsoo.ru/7f43¢3d0
[IpuMeps! perieHns ypaBHEHUM
16 TpEeTheN U 4YETBEPTON CTEIEHEN
Pa3I0KEHUEM Ha MHOKUTENH
[Ipumeps! penieHuss ypaBHEHUN
17 TpEThEN U YETBEPTON CTEIEHEN
pa3iIoKeHNUEM Ha MHOKUTEIH
13 Pemenue 1po6HO-paliMOHATBHBIX bubmuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoHaIbHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 3a1a4

anredpandecKuM METOI0M




21

22

Pemrenne TekCcTOBBIX 3a1a4
anredpanvyeckuM METo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOA0OM

23

24

25

KonrponsHas pabora o teme

"YpaBHeHMsI ¢ OIHOM HlepeMeHHON"

VYpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
U ero rpaduk

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

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

26

Cucrema 1ByX JUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
U €€ peleHne

27

28

29

Cucrema IByX JIMHEMHBIX
yYpaBHEHUM C ABYMS IEPEMEHHBIMHU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHue

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHne

30

Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTETIIEHU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPO CTENECHU
I'paduueckas MHTEpIIpETAIIS
34 CHUCTEMbI YPAaBHEHUH C IBYMsI
MIePEeMEHHBIMU
35 Pemrenne TekcTOBBIX 3a1a4
anreOpandeckuM crocodom
36 Pemennie TekCTOBBIX 3a1a4
anreOpandecKuM crocodom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHU"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoteka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIuneiitHble HEpaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELIEHNE




CucreMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOM U UX PEILICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBagparHsle HepaBeHCTBA U UX bubmuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U UX bubnmnoreka HOK
pelreHue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'panueckas unTepHIpeTanys
51 ngg;eHCTB u CI/ICTSMIi{ep:BeHCTB c bubamorexa LOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padnueckas nuHTEpHIpeTaLIys
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBencrsa"
54 KBagpatuunas GpyHkuus, e€ rpadgux bu6muoreka [IOK
U CBOMCTBA https://m.edso00.ru/7f4396c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk bu6muoreka [IOK
U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkius, e€ rpaduk bubmuoteka [IOK

U CBOWCTBA

https://m.edsoo.ru/7f4399b4




57

58

59

[Tapaboia, KOOPANHATHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJIb

[Tapabo:a, KOOpIMHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI

napadoIIbl, 0Ch CHMMETPHUH
mapadoJIbI

bu6nmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a03a

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

60

[Tapaboiia, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJTbl

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

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:na, KOOpIMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=X|

bubmuoreka [IOK
https://m.edsoo.ru/7f43a526

64

65

66

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|




I'paduku dynkomii: y = kx, y =kx +

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

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

70 [TonsiTue yncaoBoi bubnuorexa [JOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue nocae10BaTeIbHOCTH

71 PEeKyppeHTHOI GopMyIioii u bubnrorexa LTOK

. https://m.edsoo.ru/7f43ebda

(dhopMyI0ii n-T0 YICHA

7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6mmoteka [JOK
reoMeTpuyecKas nporpeccuu https://m.edsoo.ru/7f43f3b4
@DopMyJIbl N-TO YiieHa

74 apudmeTnyecKoi u bubnnorexa [JOK
r€OMETPUYECKON IPOTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI TTEPBBIX N YJICHOB
@®opMyBl N-To YiieHa

75 apu(pMeTHUECKON 1 bubmuorexa [IOK
r€OMETPUYECKOUN IPOTrPECCHUI, https://m.edsoo.ru/7f43ef2c
CYMMBI TTEPBBIX N YJICHOB
@®opMyBl N-To YiieHa

76 apu(pMeTHUECKON 1 bubmuorexa [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edso0o.ru/7f43f0c6
CYMMBI ITEPBBIX N YJICHOB

77 @opMyIIbI N-Io 4jIeHa bu6muoreka [IOK

apupMeTHIeCcKOn 1

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




78

79

80

81

reOMETPUYECKON POrpeCcCUid,
CYMMBI [IEPBBIX N YWICHOB

@®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI MIEPBBIX N YJICHOB

N300pakeHne 4ICHOB
apupMETHIECKON U
reOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
TJIOCKOCTH

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUYECKOUN Iporpeccuid
TOYKaMH Ha KOOPJIUHATHON
MIJIOCKOCTH

JInHEeHBIA U DKCIOHEHIINAILHBIN
poct

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoxxHEIe IMPOLCHTHI

KonTponbhas padbota no teme
"JucnoBbIe NOCIEN0BATEILHOCTH"

bu6mmoreka IIOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka IIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600mEeHNEe U
CHCTEeMAaTH3alys 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBUS C
JNCHCTBUTEILHBIMH YUCIIAMH,
YHCIIOBas MpsMast




86

87

88

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPIIUN

[ToBTOpeHue, 0600IIEHNE U
CHCTEMATH3aLM 3HAHWIA.
OxpyriieHue, NpuOIFKEeHUE, OICHKA

[ToBTOpeHUE, 06001ICHNE 1
cHcTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM
crmocobom

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

89

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
crmocodbom

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0600IICHNE 1
cucreMaTu3anus 3Hanui. Pemenune
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0COO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HAHUH.
[TpeoOpazoBanue anredbpanyecKux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUSI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aInsI 3HaHUH.
[IpeoOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLMs 3HAHWIA.

bubnunoreka LIOK

o4 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHUE, 06001ICHNE 1

95 cucreMaTtu3anus 3HaHu. OyHKIHUH: bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpenue, 0600MIEHNE 1

96 cucTeMaTu3aius 3HaHui. OyHKIUH: bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600MIEHNE 1

97 cucremaTtusanus 3Hanuil. OyHKuum: bubnuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 06o0IIEeHNE U

08 cucremaTtusanus 3Hannii. OyHKuum: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpenue, 0600IIEHNE U

99 cHUCTeMaTH3aIvs 3HaHUH. bubmuoreka [{OK
I'paduaeckoe perneHne ypaBHEHHI https://m.edsoo.ru/7f445516
1 UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE 1

cHCTEMaTH3aINsI 3HAaHUH.




I'padpuaeckoe perneHue ypaBHEHHI
U UX CUCTEM

101 Hrorosas koHTpobHas paboTa 1

102 0606HvleHHe Y CUCTEMAaTH3aIHS |
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUS

BremoaaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxogute  3HaueHUs  4YMCIOBBIX  BBIP@KEGHHUH,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BBIYHUCIICHUS 3HAYCHUN JPOOHBIX

BLIpa)KeHPIﬁ, CoACPIKaAIIUX OOBLIKHOBEHHBIE U AJCCATUYHBIC I[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT omHOM QopMbl 3amucu yMcen K Apyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO POOb)

CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA

OxpyrisaTs unucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINOTHATH OEUCTBUS €O

CTCIICHAMU C HAaTYPAJIbHBIMU IMOKa3aTCIISIMU

1.7

1.8

HpI/IMCHHTL NPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXUTCIN

HaTypaJbHBIX YHCET

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/1ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3yJAbTaThl pEIIECHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,

NPUMEHSTH € B MPOIIECCe OCBOCHHS YUeOHOTO MaTepraa
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2.3

Haxomuts 3HaueHuss OYyKBEHHBIX BBIPDAKEHUH TMpU  3aJaHHBIX
3HAYCHUSX MEPEMEHHBIX
BemonHATe TpeoOpazoBaHUsl IENOTO BBIPAKCHHS B MHOTOWICH

IIPUBCACHUEM HO,I[O6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJICH, IPUMEHSTH (OPMYJIbl KBajapaTa CyMMBbl U KBajapaTa

Pa3sHOCTH

2.5

OcCylecTBIATh  pa3ilOKEHUE MHOTOWICHOB HA MHOMXUTEIH C
MOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTEIS, TPYIITHPOBKH

CJIaraCMbIX, IIPUMCHCHUA (1)OpMy.]I COKpaH_IéHHOFO YMHOKCHHUA

2.6

2.7

3.1

3.2

[TpumeHsTH NpeoOpazoBaHKsI MHOTOUJICHOB IS PELLICHUS pa3IMYHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMH IIOKA3aTEJIAMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSA
[IpaBUjIa MEPEX0Aa OT UCXOJIHOTO YPAaBHEHMS K PAaBHOCUIBHOMY EMY.
IIpoBepsITH, SIBIAAETCS JIM YACIO KOPHEM YPAaBHEHUS

[IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX

YPaBHEHMH U X CUCTEM

33

34

[TonGupars mnpuMepsl Tap 4YHCEN, SBISIOMIMXCS — pelIeHUEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIMHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
C ABYMS NEPEMEHHBIMU; MOJIb3YACH IpadUKOM, IPUBOIUTE TPUMEPHI

pellIeHNs] ypaBHEHUS

3.5

3.6

Pemarp cucrembl [ByX JIMHEHHBIX YpaBHEHMM C  JByMs
MEPEMEHHBIMH, B TOM YHUCIIe IpaduyecKu
CocTaBnsTh U peniaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX

ypaBHCHI/Iﬁ 110 YCJIOBUIO 3aa4u, UHTCPIIPETUPOBATH B COOTBECTCTBUU

C KOHTEKCTOM 3a/1a4 MOJIYYEHHBIN pe3yabTaT

Koopaunats! u rpadpuku. yHKIMN

4.1

N3o00paxath Ha KOOPIWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpAWHATaM, JIy4Hu, OTPC3KHU, MHTCPBAJIbl, 3alIHCbHIBATH

YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe




4.2

4.3

OtMmeuath B KOOpILHH&THOﬁ INIOCKOCTH TOYKHU 11O 3aJaHHbIM

KOOpAMHATAM

CrpouTts rpaduku TuHEHHBIX GyHKIMNA. CTpOUTh rpaduK GYHKIUHU Y

= [x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTB, ITPOU3BOANTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1

[Tonnmarps rpaduueckuii crmoco0 TMpeACTaBiICHUS M aHalu3a
uHPOpPMALIMK, H3BIEKATh M HHTEPIPETUPOBATh HWH(GOPMAIMIO U3

rpauKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna v BEIYUCICHUS

1.1

1.2

Hcrmonbs3oBaTh  HayajabHbIE  NPEICTABIECHUA O  MHOXECTBE
JICMCTBUTEIIBHBIX YNCE I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHU,
n300pakaTh JeMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPSAMOM

[IpumeHsTh TOHSATHE AapU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBAJpaTHble KOPHM, HCIOJIB3YSl TNPUH HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIIIOJIHATh npeoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHH, UCIIOJIb3Yd CBOMCTBA KOpHCfI

1.3

2.1

Hcnonp30BaTh 3amucd OONBIIMX W MallbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTeneHeit uncna 10
AnreGpanyeckue BbIpaKeHHs

[IpuMeHATh MOHSATUE CTENEHH C LEJIbIM I0Ka3aTeJIeM, BBITOIHITh
npeoOpa3oBaHus BBIPAKEHHUI, COAEpKAIIUX CTENEHU C LEIbIM

IIoKa3aTcjiceM
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BBITTOMHATE  TOXIECTBEHHBIE TMPEOOpPA30BaHUSA  pallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJI JACHUCTBUN HaJ MHOIOWICHAMU H

anreOpanvdecKuMHu JIpoOsIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIfI TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUHN IS PEHICHUs Pa3IMUHbIX

3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs

MNEPCMCHHBIMU

[IpoBoauTh mpOCTEHMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

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

[lepexoauTh OT ciOBeCHOW (QOPMYIHUPOBKH 3amauud K €€
anredpandeckoil MOAENH C TTOMOIIbIO COCTaBJICHHS YpaBHEHUS N
CHUCTEMBbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOJ'IyLIeHHLII\/’I pe3yiibTaT

3.4

4.1

4.2

9 KITIACC

IIpuMeHATh CBOMCTBA UHUCIIOBBIX HEPAaBEHCTB MU CPaBHEHHS,
OLICHKH, peIlaTh JINHEWHbIC HEPABEHCTBA C OJJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALIMIO MHOKECTBA peIlIeHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKINU

[Tonnmath M UCHOIB30BaTh (PYHKUIMOHAJIbHbIE TOHATHA M S3bIK
(TepMHHBI, CHUMBOJIMYECKHE OOO3HAYEHHs1), OINpPENENATh 3HAuCHHE
(GYHKIMH 110 3HAYEHUIO apryMEHTa, ONPEeNaTh CBOWCTBA (QYyHKIIUN
o e€ rpaduky

Crtpouts rpadpuku 37aeMeHTapHbIX QyHKUUN BUna: y=k/x , y =x%, y =

X3, y = |X|, onHChIBaTh CBOMCTBA YNCIOBON (DYHKIIMHU O €€ rpaduky




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTI) " YIOPAA0YMBaTh pPAlMOHAJIBHBIC W HpPpaAllMOHAJIBHBIC
qucia

BrimonaaTs apI/I(bMeTI/I‘IeCKI/Ie ﬂeﬁCTBHﬂ C palliOHAJIbHBIMH YUCJIAMU,
Co4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUSA C
HppauOHAJIbHBIMU YK CJIaMU

Haxogute 3HaueHUs CTEIIeHEeHn ¢ OCJIBIMH IMOKAa3aTCIIMHU 1 KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KeHI/Iﬁ

OprTJ'IHTL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IIPpUKUIKY
pe3yibTaTra BI)I‘II/ICJIGHI/H\/JI, OLCHKY YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIG Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHH C JBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIAETCS

JIMHENHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUM AIreOpanyecKuM CIIOCOOOM C TTOMOIIIBIO
COCTaBIICHUS] YPaBHEHUS WJIM CHUCTEMBI JBYX YpaBHEHHH C JByMs

MNEPpEMCHHBIMU

IIpoBOoaUTHE TIPOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM M CHUCTEM
YpaBHEHHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUEeCKUX
MpeJICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIU YypaBHEHUE

WM CHCTEMA YPaBHEHUH pellIeHus], €ClI UMEET, TO CKOJIBKO)

2.5

Pemlare  nuHENHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aITMCHIBAThH

pPEIICHUE C MTOMOIIIBKO CUMBOJIOB

2.6

Pemrate cucreMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB,
BKITIOYAIONINE KBAJPaTHOE HEPABEHCTBO, W300pakaTh peIICHUE
CHUCTCMbI HCPABCHCTB HaA JUCII0OBOU HpHMOﬁ, 3aIlMUCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcmonns30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

3.1

OyHKIMU

PacnosHaBath  (QyHKUMH  W3ydeHHbIX  BHIOB. [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHE Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHKuui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KOA3(PPHUIHMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIHHA

3.2

33

34

4.1

Iloxa3piBaTh CXEMAaTHMYECKH PpACIOIOKEHHE Ha KOOPAMHATHOM
IJIOCKOCTH TpadukoB GyHKIMHM Buga y = VX, y = [X| U onmuchIBaTh
CBOICTBa PYyHKIIMIA

Crpouth M u300paXkaTb CXeMaTU4YeCKM TIpadUKH KBaJApaTHUYHBIX
(GyHKLUUH, OMMCHIBATH CBOMCTBA KBAaAPAaTHUHBIX (DYHKIUH MO HUX
rpadpukam

Pacrnio3HaBaTh KBaJIpaTuuHyro (YyHKIHMIO 1O (GopMmyle, NMPUBOIUTH
IpUMEpPbl KBAJPAaTUYHBIX (DYHKIMH M3 peasbHOM KU3HH, (U3UKH,
TeOMETPHH

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

Pacrio3HaBaTh apuMeETHUECKYI0 W T€OMETPHYECKYI0 MPOTPECCUH

IPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BBINONMHATE BBIYUCIIEHUS C HCIOJIB30BaHHEM (OpPMYN n-ro 4jeHa
apu(MeTHYECKOW U reOMEeTPUUECKOi Mporpeccuii, CyMMbI IEPBBIX N
YJIEHOB

N300pakaTb ~ wieHBbl  TOCJIEOBAaTEIIbHOCTH  TOYKAMHU  Ha
KOOpPJMHATHOM INIOCKOCTH

Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMHU N1OCJIEIOBATENLHOCTSIMH, B

TOM YHCIC 3aJa4yu U3 pCaHLHOﬁ KHN3HHU (C HUCIIOJB30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHON (POPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE palMoOHaNbHOrO 4YHCIA, 3alKCh, CPaBHEHUE,
YIOPSI0YMBAHNE PAMOHAIBHBIX YHCEIl
T Apudmernaeckue eWCTBUS C pallMOHATBHBIME YUClIaMu. Pemenne 3anau u3
' peasibHOM MPAaKTUKK HA YacTH, Ha TPOOH
13 Crenenb C HaTypaldbHBIM IIOKa3aTeJeM: OIMpeselieHue, mnpeoOpa3zoBaHUe
. BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
4 [IporieHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOILICHTOB.
' Tpu OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, PEIICHHE 33]1a4 U3 PEATbHON IPAKTUKA
r [IppuMeHeHHEe TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
. HaTypaJIbHBIX YHCEIl
L6 PeanbHble  3aBHCHMOCTH, B TOM 4YHcle TpsMas U oOpaTHas
. MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBienne 3aBUCUMOCTH MEX]y BeJIWYMHAMH B BHAE (HOPMYIIHI.
' Beruucnenus no gpopmynam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIP@XEHHUH, TOXAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpHownensl 1 MHOrowIeHbl. CTeneHb MHOTOWIeHa. CoeHne, BhIYUTaHuE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pazHoctu. @opmyna pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXKHUTEIN




3 YpaBHeHust
31 VYpaBHeHHE, KOpPEHb YpaBHEHMs, IIpaBUja NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHUM
19 JIuHeiHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
' YpaBHEHUS, PEUICHUE JIUHEHHBIX YpaBHCHUN
33 CocraBiieHHnEe ypaBHEHUH 110 yCIOBHIO 3aJa4i. PenieHyre TeKCTOBBIX 3a7a4 ¢
. IMOMOIIBIO YPABHEHHI
34 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX IMHEHHBIX YpAaBHEHUU C JIByMs IepeMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHHH ClIOCOOOM MOACTaHOBKH. [IpuMephI penieHns TeKCTOBBIX
3aJ1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUM
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle MPOMEXYTKH. PaccTosiHue MeX 1y AByMs TOUKaMU KOOPIMHATHON
. IpsAMOI
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGciucca U OpaAUHATA
' TOYKH Ha KOOPJUHATHOM TIOCKOCTH
44 [Ipumeps! rpadukos, 3a1aHHbIX (GopMmynaMu. UTeHue rpagukoB peaabHbIX
. 3aBUCUMOCTEN
4.5 ITonsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIMA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'padux pyHkuum y = [x|
47 I'papuueckoe pemieHHe JMHEWHBIX YpaBHEHUM M CUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUS
1 Yucna v BBIYUCTICHUS
1 KBanpatusiit kopeHb u3 uyucna. [loHsTue 00 HpparoHaIbHOM YHCIIE.
' JlecaTHUHBIE TPUOJINKESHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYecKHX KBAJpPATHBIX KOPHEH M HX MpHUMEHEHHE K
1.2 IpeoOpa3oBaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYHCIICHUSIM.
JleicTBUTENbHBIE YUCTIA




1.3 CreneHb ¢ 1HenbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3aMKUCh YUCa
2 Anrebpandeckue BoIpaKeHUS
51 KBanpaTtHblii TpEX4seH, pA3IOKECHHE KBAJpPaTHOrO TpEXYIEHAa Ha
' MHOXKHUTEIN
2.2 Anrebpanueckas podb. OCHOBHOE CBOMCTBO alnredpandeckoi 1poou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKECHHE, IeJICHUE anreOpandeckux Ipoodei
2.4 PanmionansHbIe BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEeHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenne ypaBHeHuH, CBOAAIMXCA K JIMHEWHBIM U KBaJAPATHBIM
33 [Ipocreiimue qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas mHTEpHIpETAUS YPAaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
34 JUHENHBIX YPAaBHEHU C IByMs IepeMeHHbIMU. [IpuMepsl pemenns cucrtem
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
3.5 Perienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIUU
i1 [Tonstne Qynkuuu. OOIacTh ONpenenaeHUs] U MHOXECTBO 3HAaYeHHM
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIHUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLIECCHI
44 @DyHKIUY, OIMUCHIBAIOUINE TNPSMYI0 U OOpaTHYIO MpPONOPLUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Yucna u BBIYUCIICHUS
1 ParonanbHbple 4Kca, WppalMOHATbHBIE YHCIIA, KOHEUHblE M OECKOHEYHbIE
. JECATUYHBIE JPOOH
MHOXeCTBO  NEHCTBUTEIBHBIX  4YMCEJN, JEHCTBUTEIIbHBIC YHCIA  Kak
1o OecKOHEYHbIE JeCATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
. ME¥XKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW MPSMOM.
CpaBHeHHE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEILHBIMHU YHCIAMU
W3mepenust, mpuOikeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
14 JUIUTETILHOCTh MPOIECCOB B OKpyXkatoiiem mupe. [IpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH Npuoamxenus. Okpyriaenue uyncen. [Ipuknaka u oueHka
pPEe3yNbTAaTOB BBIUUCICHUN
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 YpaBHEHHU C OJHON ITIEPEMEHHON
2.2 JInneitnoe ypaBHeHue. Pemenue ypaBHEeHUH, CBOISAIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
4 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIEHEN Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
50 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTODPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au alreOpandeckuM CrocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peienne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBagpaTHbie HepaBeHCTBA




['padmyeckas uHTepIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 OyHKIMU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpAMHATHI
' BEPILKHBI 1apabosibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

3.3 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku GyHKIUi 1 UX CBOMCTBA
4 UucnoBsle NOCIEA0BAaTENbHOCTH

il Omnpenenenue U crocoObl 3a/1aHusl YUCIIOBBIX MOCIIEA0BaTENbHOCTEHN. 3agaHue
. MOCIIEA0BATEIHLHOCTH PEKYPPEHTHOM hopmynoit u ¢popmymoii n-ro ujaeHa

42 Apudmernueckass mnporpeccus. Dopmynabl n-ro uieHa apuQMeTHUecKon
. IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckass mporpeccuss. @Popmyibl 7n-r0  4ieHa TIE€OMETPUYECKOU
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YWICHOB

w N306paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUYECKON mporpeccuit
. TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIbHBINA pOCT

4.5 CIokHBIE POLIEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IIOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU PEIICHUH
3ajjad; yYMEHUE UCIOJb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB [UIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OMPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, MPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJIHATH JCHCTBUSL C UWCIAaMM, CpPaBHUBAaTh W
yHOpSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yJibTara BBIYMCIEHUN

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTeleM,
apumMeTHuecKuil KBaJipaTHbI KOPEHb, MHOTOUJIEH, ajre0panyeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEHHU
OoJibIlle €MHMIIBI, YMEHHE BBINIOJIHATH PaAcu€Thl 1O (opMmysam,
npeoOpa3oBaHusl LEJBIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUNA U
BBIP)KEHUI C KOPHSAMH, pPa3I0KEHUE MHOTOWIEHA HA MHOKUTEIH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OpPMYN pPAa3HOCTH KBAJApPaToB M

KBaJIpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHME PEIlaTh JUHEHHbBIC U KBAaJpaTHbIC YPABHEHHS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JpPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJady; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HAWOOJbIIEC W HAWMEHbIIEE 3HAYCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  TOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi MPOMOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
CTpOUTh Trpapuku  (QYHKIMM, HCHOAB30BaTh Tpaduku Ui
OTpeieNIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, AJIS pELIeHUS
3a7a4 U3 JPYruxX y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpAXAaTb (I)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apugmernueckas U TIeOMETpUYecKas IMpOrpeccuu; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu PelIeHUH 3a1ad, B TOM 4YUCIE 3aJad U3 JPyrux

y‘-IC6HLIX NpeaAMETOB U peam,Hoﬁ KHN3HHU

YMeHne pemarh 3a1a4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
JIONM W YacTH, JABIDKEHUE, paboTy, IEeHY TOBapoB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7a49H U3 00JIaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPaBIOMOJ00HOCTh

MOJIyYEHHBIX Pe3yIbTaTOB

YMeHne onepupoBarh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
oy, JIOMaHasl, yrou, MHOT'OYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeIuaHa, OUCCeKTpHuca M BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMUK,  IMapajuiejiorpamMm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIMYHMH C IPUMEHEHUEM M3YUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX,
yroJ MEXIy MPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOHOOHBIE  TPEYroJbHUKH,  CHMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE PacloO3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMyMHA yIyia, CHHYC U KOCHHYC yIja TPeyrojbHHKA), ITUIOIIA/b;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMyNbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesieNnuIe a; yMEHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypsl M UX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKHU, C MOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHUIO

13

YMenue ONCprupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKAJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHUC MHCIIOJIB30BaTh BCKTOPbI W KOOPAWHATBI JJIA
NpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3a/ia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSAMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHuecKoe, MeAHaHa,




15

16

HauOoJibIlIee U HaMMEHBIIIEe 3HAYCHMsI, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SBIICHWI; YMEHUE pACIO3HAaBaTh WM3MCHUYMBBIC BEIMYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO OIBITA, CIYYalHOE COOBITHE, BEPOSTHOCTH COOBITHS
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3ajaud METOJOM OPraHW30BAaHHOTO Tepedopa U ¢ MCHOJIb30BaHUEM
IIpaBWJla YMHOXKEHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEalIbHbIX
COOBITHIA U SIBIICHUI, IOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpY)KalOLIeM MHpPE U B IKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEeLICHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIC BBIJAIOIINECA DPE3YJIBTATHI,
IIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Yucna u BBIYUCIICHUS

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

19 OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThl, OECKOHEUHbIE
' MePUOIUUECKHIE TPOOH

13 PanmonanbHpie uyucna. ApudMmeTHyecKue OIepauud C panydoOHAIbHBIMU
. YyHuCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
. qUCIaMu

s [TpubnnxkEHHBIE BBIYMCICHMS, NpPaBUJIa OKPYIJIEHUs, NPUKHUIKA M OLIEHKa
. pe3ysbTara BBIYUCICHUN
2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  cTtemeHu.  JledicTBus ¢
' apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

- Lenble u npoOHO-panMoHanbHble ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHU I

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3amau

4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha NpsMOi ¥ TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHuKu
7.4 OKpy>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckKix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




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

* Marematuka. Anrebpa: 7-i kjiacc: 6a30BbIf ypOBEHbB: YUeOHUK; 15-¢ u3nanue,
nepepaboranHoe, 7 kimacc/ MaxkaperueB FO.H., Munmatok H.I'., HemmkoB K.U. u
np.; mnon penakuuen TemsxoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

* Marematuka. Anreopa: 8-if kjiacc: 6a30BbIi ypOBEHB: yUeOHUK; 16-¢ u3nanue,
nepepaborannoe, 8 kinacc/ MakapsrueB FO.H., Munnatok H.I'., Hemko K.U. u
np.; mnox penakimuedr TemskoBckoro C.A., AKIMOHEpPHOE OOIIECTBO
«3narensctBo «IIpocBemnienue»

» AnreOpa, 9 kitace/ Maxkaperues FO.H., Munatok H.I'., Hemkos K.W. u nip.; nox
penakiueit TensikoBckoro C.A., AxkumoHepHoe oOmecTBO «M3aaTenbcTBO

«ITpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA
Marematuka. Anredpa: 7—9-e kmaccel: 0a30BBId ypOBEHb: MeTOoaMYECKOe
nocodue K mpeaMeTHoN NuHuM yueOHuKoB o anreope HO. H. Makapsiuesa,
H.I'. Mungrok, K. . Hemkosa u ap. — M: IIpocsenienue
Anrebpa. Jlumaktudeckue Marepuaiibl. 7 Kjacc: ydeOHoe mocoOue st
oOureoOpa3osar. opranuzanuit/ JI.M. 3saBuy, JI.B. Ky3nenosa, C.b. CyBoposa.

— M.: IIpocBenienne



Anrebpa. Tematuueckue tectol. 7 knacce/ FO.I1. Jyxaunsa, B.JI. Kponrays. —
M.: IIpocseuieHue

Anre6pa. Pabouas Terpaap. 7 knacc. B 2 4. Yacte 1/ H.I'. Munmiok, U.C.
[IneikoBa. — M.: IIpocBenienne

Anre6pa. Pabouas tetpanp. 7 kmacc. B 2 4. Yacte 2/ H.I'. Munmok, U.C.
[InsikoBa. — M.: IIpocBemienue

Anrebpa. Jlumaktuueckue wmarepuansl. 8 kiace/ B.M. JKoxos, HO.H.
Makapsrue, H.I'. Munatok. — M.: IIpocBemenue

Anreopa. 8 knacce. Temarnueckue tectsl/ FO.I1. JJyauuusia, H.JI. Kponrays. —
M: IIpocsenienne

Anrebpa. 8 kmacc. Pabouas terpans/ H.I'. Munmiok, U.C. [llanamoBa.— M:
[Ipocsenienne

JL.b. KpaitneBa CamocTosiITeIbHBIE U KOHTPOJIbHBIE pabOThl MO ajireope.
8 knacc. ba3oBeiii ypoBens. — M: [IpocBenieHue

Anrebpa. Jlumaktuueckue wmarepuansl. 9 kmace/ B.M. XKoxos, HO.H.
Makapsrue, H.I'. Munarok. — M.: IIpocseuienue

Anreopa. 9 ximace. Temarnaeckue tectsl/ FO.I1. Jynaunsa, H.JI. Kporrays. —
M: Ilpocsemnienne

Anrebpa. 9 knacc. Pabouas Tetpaas. bazosiii ypoBens/ JI.b. Kpaiinera, H.I'.
Munmrok, U.C. [InsikoBa.— M: IIpocBenieHue

JI.b. KpaitneBa KoHTpoJibHBIE M CaMOCTOSITENbHBIE PabOTHI MO airedpe.
9 xnacc. bazoBbiii ypoBeHb. — M: [IpocBenienue
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