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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCSI OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHa
oOecnieunBaeT U3y4eHHUE IPYruxX IUCLUUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TAaK U T'YMaHUTapHOIO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux abCTpakiui, crnoco0e OTpa)xKeHHsl MaTeMaTHUYeCKONW HayKoW SIBICHUH U
IPOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHS, HEOOXOAUMBIX JUIsl aanTaluyd B COBpeMEHHOM LudpoBoM obuiectBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBaTh yTBEepkAeHH. OcBOeHHE Kypca anreOpsl oOecreynBaeTt
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaromuxcsi, IO3TOMY CaMOCTOSITENIbHOE pEIleHuEe 3ajad  SBJISeTCs  peanu3auuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-METoIWYeckue JuHuM: «Yucima u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAXKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIUMY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOTo Kypca
00y4JarouMCcsl TPUXOAUTCS JJOTHYECKH PACCyKAAaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs H
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYalOIIMMHCS OCHOB YHHMBEPCAIBHOIO MaTeMaTHYeCKOTo
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Airedpa» sBiIseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHuUM «Uucia W BBIUUCICHUS» CIYXKUT OCHOBOW JUIsl JajbHEHILIEro
U3Y4YEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS JIOTMYECKOTO MBIIICHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX i MOBCEJHEBHOM >XKM3HU. Pa3BUTHE MOHATUS O YHCIIE HA YpPOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHATIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Cognepkanue JByX aireOpamdecKkux JHHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO Yy  OOydaroluxcs
MaTeMaTUYeCcKOro arnmnapara, HEOOXOJMMOIo Jisi peleHUs 3aJad MaTeMaTUKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHBII  MaTepuan TPYNNHPYEeTCsl BOKPYr  palMOHAIbHBIX  BBIpaXeHHIl.  Ajrebpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK SI3bIKA JJI IIOCTPOEHUS MAaTEMaTHUYECKUX MOJENEH,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOro, B YacTHOCTH, JUIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJECHHE HaBbIKAMHM JEAYKTUBHBIX PacCyXJICHUU.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
o0ydJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaXHEUIIEH MaTeMaTHYECKON MOJEIH JIJIsi OTIHCAHUS
U HUCCIICIOBAaHMS Pa3HOOOPA3HBIX INMPOLIECCOB M SIBIECHUI B mpupone u odmiectBe. M3ydenue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYyYalOIIMXCSl YMEHHS MCIIONb30BaTh pPa3IMnYHbIC



BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MAaTEMaTUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHUT BKJIaJ] B )OPMHUPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUN
U KYJIBTYPBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3lieibl colepkaHus: «Yucia v BBIYUCICHUS,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3

yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMM yMciIaMU. Perienue 3anau U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJelieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OTpE/CICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNUE 3aJad U3 pealbHOU
IIPaKTUKHU.

[TpuMeHeHne NPU3HAKOB EIMMOCTH, Pa3JIOKEHUE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYJIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXEHUSI, IPaBUJIa NPEOOPa30BaHUsI CYMM M IIPOM3BENIEHUM, NIPaBUIa PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrouieHa. Cll0)KeHHE, BBIYATAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKECHMS: KBaJapaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IMEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOrO YpaBHEHU,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEepeMEHHBIMU M ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NEepeMeHHBbIMH. PelieHue cucteM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UucioBble NPOMEXYTKH. PaccTrosiHue Mexny AByMs
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHat, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KoOpAWHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
Jluneitnas QyHkums, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUI.

8 KJIACC

Yuciaa 1 BLIYHCTIECHUS

KBanmpatuelii kopenb u3 uymcna. lloHsarue o0 wuppanvoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncesl. CBOMCTBAa apu(METHUECKUX KBaIpPATHBIX KOPHEH M MX
MpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BHIPAKCHUA WM BBIYHCICHUSM. JleHCTBUTENbHbBIE
qHCa.

Crenens c 11eJIbIM TTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.



Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor npobu. CroxeHue,
BBIYUTAHNE, YMHOXKEHHE, JIeICHNEe aiaredpandeckux ApoOeil. PammonanbHble BBIpaXEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUS] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (GopMmyna KOpHEH KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
paLMOHATIbHBIC YPABHEHHUS.

['paduueckass uHTEpHIpEeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHMH C ABYMs NepeMeHHbIMU. [IpuMepbl pemieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrtembl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOIACTh ONMpeneeHUus] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3a1aHus QYHKIIHA.

I'padux Qynxmun. Urenue cpoictB ¢(yHKmm 1o e€ rpaduky. Ilpumepsr rpadukos
(GYHKLUH, OTpaKaIOLIUX pealibHbIEe POLIECCHI.

OyHKIMY, ONHUCHIBAIOIINE NPIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCHMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHme YPaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BIYUCICHUSA

PanyonaneHble yKcna, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIE€CATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHbIE 4YHCIIa KaK OECKOHEUHbIE
JecATU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHpPA, JIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue yuced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH MW 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3a1aq
areOpanyeckKuM METOOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHbIMU. PellleHue cHucTeM [BYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTepHpeTalus CUCTEMbl ypaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHO. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEpPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, 1 ux cBoiicTsa.

Yucii0BbIe NOCJI€10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u hopmyIoit N-ro dieHa.

Apudmernueckass M reomerpuyeckas — nporpeccud.  DPopmynbl  N-TO  4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apU(PMETHUECKOM M TeOMETPUYECKOM IpOrpeccuil TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUHAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIIEHUEM K JIOCTHXKEHUSIM POCCHUHCKUX MaTeMaTUKOB M POCCHMCKON
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HayKax M IMPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKIaHMHA M pealu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUECKHUX IPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PEUICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
KHU3HH JUI YCHEITHON MPo(eCcCHOHANBHON ACATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPACKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaIlel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHbIX INpeACTaBIE€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHS U
3HAYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTHYECKON
KyIbTYpOH Kak CpeICTBOM TIIO3HAHHWS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMH HaBbIKaMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0pPOBbS U
IMOLMOHAIBLHOIO 0JIArONONyYHs:

FOTOBHOCTBbIO NPHUMEHATh MAaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOErO 3J0POBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37]0pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ MpaBa JIPyroro 4eioBeKa;

7) 3Ko0JI0rMYecKoe BOCIIUTAHME:!

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU NI pelleHHs 3afad B 001acTH
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U ImyTel X pelieHus;

8) aganTanusa K H3MEHAOIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEONPENEIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA IPYTHX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBJICHHUAX, B TOM UYHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIC PELICHUS U
neicTBus, OpMyYJIMPOBATh M OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMUPOBATDH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKH MATEMaTHUYECKUX OOBEKTOB,
HOHATUH, OTHOLICHUH MEXAY IMOHATHUAMH, (HOPMYIUPOBATH OINpPENEICHUS IOHATHM,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUAX, IpelylaraTb KpPUTEpUH ISl BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

pa3buparh J0Ka3aTeJbCTBA MATEMAaTHUYECKUX  YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECIIOJKHBIE  JI0KA3aTelIbCTBA
MaTeMaTHYecKuX (PAaKTOB, BBICTpPAUBaThb ApPryMEHTALUIO, NPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHUS;

BbIOMpaTh crnoco0 pelieHust yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KPUTEPUEB).

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

UCTIOJIB30BaTh  BOMPOCHI  KaK  HCCIIEJOBATEIIbCKUHA  MHCTPYMEHT  IO3HAHHMS,
dbopMynupoBaTh BOTIPOCHI, bukcupyrome MPOTHBOPEUHE, npooiemy,
CaMOCTOSITC/IbHO yYCTAHABJIIMBAaThH KMCKOMOE U JaHHOEe, (OpPMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHCHUE;

NPOBOJUTHh TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOGHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOO0M;

CaMOCTOATENILHO  (OPMYJIMPOBAaTh  OOOOIIEHWUS H  BBIBOABI IO  pe3yjbTaTam
NPOBEAEHHOTO HAOIIOJCHHUS, UCCIIEAOBAHUS, OICHUBATH JOCTOBEPHOCTD MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U O00OIICHHIA;

MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TPEITIOI0KCHUS
0 €ro pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/U{X.

Pabora ¢ nnopmanmeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISL peIlIeHus 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MHYOPMAIIIIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (hopMy MpeacTaBIeHUs MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadpukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATOKECHHBIM YUUTEIIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIEIIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIA pE3yibTaT;

B X0/ 0OCYKJIEHHI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMO TeMBI, IPOOJIEMBI,
pemaeMoil  3a7aud, BbICKa3bIBaTh UJEH, HAIEJICHHbIE HA IIOUCK pEUICHHS,
COIIOCTABJISATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMuMe U CXOJICTBO MO3UIIHI, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3HOIJIACHsI, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3YAbTATHI PEIICHUS 33/1a4H, SKCIICPUMEHTA, HCCIEI0BAHNUs, TPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3cHTAlUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHAWBUAYAJIBHOW pabOTHI
IPU PEIIeHNH Y4eOHBIX MaTeMaTHUECKHX 3a71a4;

MPUHUMATH 11eJTb COBMECTHOMU JEATEIbHOCTH, IIIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThl, pacmpedensTh BHUIAB paboT, IOTrOBapUBaThCA, OOCYXKIOATh NpPOIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpyHHoBbIX ¢GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHIMOIHATH CBOK YacTh paboOThl U KOOPAUHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO CBOETO BKJIAJa B
00Ul MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHHus C YYETOM HUMEIOLIUMXCS PECYpCcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pereHus
MaTeMaTHYeCKOM 3aa49H;

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABJIECHHOW LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHKCHUS WU HEIOCTHKCHHs IIeNd, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydeHuss B 7 kJjacce OOydYalOIMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BoimonusaTe, coderass yCTHbIE M THCHbMEHHBIE MPHEMBI, apudMeTHyecKkue NeHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3Ha4eHUsS YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpuEMBbl  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKANIUX OOBIKHOBEHHBIC U
NeCATUYHBIE TPOOH.



[TepexoauTh OT OMHOM (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAJ0UYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HU. BBINONHATE 1EHCTBHS CO CTENEHAMU C HaTYpaJbHBIMU I10KA3aTEIIAMU.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE Ha MHOKUTENN HaTypaJIbHBIX YUCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMU PAcCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IPU 33aHHBIX 3HAUCHHSIX EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEIOr0 BHIPAKEHUSI B MHOTOYJIEH NMPUBEICHUEM MOA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHA HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jaoKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClIaraeMbIX, IpUMEHEHUs (HOpMyJ COKpalEHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM [TOKA3aTeJIIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO bl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUINXCS pEIIEHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEpEMEHHBIMHU, TOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/ladM, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N3o00paxaTh Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouts rpaduk QyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxonute 3HaueHune QyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.



[Torumate rpaduveckuii coco0 MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IpeIMETHbIE
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABIECHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN MAJIS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh moHATHE apU(METUUYECKOro KBAJIPATHOIO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YSl IPU HEOOXOUMOCTHU KaJIbKYJIATOP, BBIIOIHATH IPpe0Opa3oBaHMsl BbIpaKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCET C MOMOMIBIO JIECATUYHBIX ApPoOeH u
crenenei yucina 10.

Auredpanyeckune BbIpasKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IENbIM IOKa3aTelieM, BBIMOIHATh NpeoOpa3oBaHuUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPA30BaHUsl PAIMOHATIBHBIX BBIPAKEHUH HA OCHOBE
NpaBUJI JEHCTBUN HAJl MHOTOWJICHAMH M alreOpandecKuMH JIPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHsTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIS  pElICHUs Ppa3JIMYHbIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKU.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U PallMOHAIIbHBIC YpaBHEHHs, CBOASAIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTh MpocTeiiine uccae0BaHNus YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBIA Pe3yJIbTarT.

[TpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH, PELATh JIMHEIHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TIpaUUYECKyI0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W  S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O3HAYECHUS), OMPENEATh 3HAauU€HHE (PYHKIMU IO 3HAYCHHUIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIMM BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, onucbIBaTh CBOWCTBA YHCIOBOI (YHKIHMH 110 €&
rpaduxky.

K koniy oOyuenuss B 9 kjacce oOydaromuiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPSAIOUYNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

Boimonsate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCJIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITTOJHATH BEIUMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs CTENEHEN C LEJIBIMM NT0KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUYECHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUIKY pe3yJabTaTa BBIYUCICHHH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHHUS M HEPaABEHCTBA



Pemate nuHeNHBIE M KBaJpaTHbIE YPAaBHEHUs, YPAaBHEHMs, CBOASIIUECS K HHUM,
npocTerime ApoOHO-PAMOHATBHBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIAETCS JTMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH IpoOCTENIINE HCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
NpUMEHEHHEM TpadUUecKuX TpeaAcTaBieHuil (yCTaHaBIMBAaTh, WMEET M YypPaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB Ha YMCJIOBOU IPSAMOM, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3alMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 3a]1ady.

DOyHKIUUHA

Pacnio3HaBaTh (yHKIIMY U3Y4E€HHBIX BUIOB. [loka3bpIBaTh cCXeMaTHYECKH PACIIONOKEHHE Ha
KOOPJMHATHOM TIocKOCTH TpadukoB Gynkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMATHYECKU TpapUKH KBAaIPAaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3HaBath  KkBajgpatuuHyro ¢QyHKIuo 1o  ¢opmysie, NPUBOAUTH  IMPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U POIPeCcCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU Pa3HBIX criocodax
3aJlaHMsL.

BbINONHATE BBIUKCIEHUSI C UCHOJB30BaHHEM (GOpMyN N-TO 4ieHa apuPpMETHUYECKOH M
TEOMETPUUECKOH MPOTPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPUHATHOMN TJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoaundecTBo uacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTbI padoThbI pecypeb
1 Yucia v Beruncienusa. PanimonansHble o5 1 bu6mmoreka [IOK
yycia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415b90
bubmuorexa [JOK
3 YPaBHCHNS M HEPABCHCTEA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKIIMu 24 1 https://m.eds0o.ru/7f415b90
bu6mmoreka [IOK
5 Topropenne u 0bodmenue 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME



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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne ni/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
bubmuorexa [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucia u BeruucieHus. CTeneHs ¢ 1eabIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubnuorexa [JOK
KBaapatuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC OHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 (DYHKHI/II/I. Hucnosere (byHKHHH 9 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 losTopenne 1 obodmenHe 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[MTPOT'PAMME
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9 KJIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATETBHBIE
padoThl padoThbI pecypes
1 Uucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
quca https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubmuoreka [IOK
> PyHKLHH 16 ! https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
6 YuciIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bubnmorexa LIOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

7 KIIACC
N KoJsnyecTBO 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Il/_l] Tema ypoka Beero Konrposbubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 Apudmernaeckue I1eUCTBUS C 1
paIMOHATILHBIMU YHCIIAMU
2 [ToHsiTHE palMOHAILHOTO YKCIIA 1
3 Apudmerrdeckue I1HCTBUS C 1
paIMOHATILHBIMU YHCIIAMU
4 Apudmerndeckne neicTBHs ¢ 1
parMoHAIbHBIMH YHCIAMHU
5 Apudmerndeckue 1eicTBHS ¢ 1
paloHaIbHBIMU YHUCIAMH
5 ApudmeTrndeckre IeHCTBUS C 1
paIMOHATILHBIMA YHCIIAMHU
7 CpaBHeHue, ynopsaounBaHue 1
paIMOHATbHBIX YUCEI
8 CpaBHeHue, ynopsiiounBaHue 1
PaAIMOHATILHBIX YHCEI
9 CpaBHeHue, ynopsounBaHue 1
paIMOHATBLHBIX YHCEI
bu6mmorexa [IOK
10 CreneHb ¢ HATypaJIbHBIM MOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f4211de
bu6mmoreka [JOK
11 CreneHs ¢ HaTypaJIbHBIM ITOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f421382
bu6mmorexa [IOK
12 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 . 1
https://m.edsoo.ru/7f42154e
bu6mmoreka [JOK
13 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1 1

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



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

14 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM 1
15 Pemenrie 0CHOBHBIX 3aja4 Ha npobu, 1
MIPOLICHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemienne ocHOBHBIX 3ana4 Ha pobu, 1
MPOLIEHTHI U3 PeaIbHOM MPaKTUKU
17 Perenrie 0CHOBHBIX 3aja4 Ha npobu, 1
MIPOLICHTHI U3 PEATbHOM MPAKTUKHU
18 Pemienne ocHOBHBIX 3anat Ha Ipobwu, 1
MIPOLIEHTHI U3 PEaIbHOM MPaKTUKU
19 [Ipu3Haku nenumocTu, pa3jaoKeHUus Ha 1
MHO>KUTEJIHM HATypaJIbHbBIX YUCEll
20 [Tpu3Haky AETUMOCTH, PA3JI0KEHUS Ha 1
MHOKHUTEJIM HATYPAIbHBIX YHCEIT
21 Peanbnbie 3aBucumocti. [psmast u 1
oOpaTHasi MPONOPIHOHATBHOCTH
) Peanbuble 3aBucumoctu. [Ipsmas u 1
oOpaTHas MPOMOPIMOHATHPHOCTH
23 Peanbnbie 3aBucumocti. [Ipsmast u 1
oOpaTHasi MPONMOPIHOHATBHOCTH
24 Peanbuble 3aBucumoctu. [Ipsmas u 1
oOpaTHas MPOMOPIMOHATHPHOCTH
o5 'I'<OHTp0J'H:Ha$I paborta mo Teme 1
Pammonanpabie uncna"
26 BykBeHHbIE BhIpaKEeHUS 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmyisl 1
28 Dopmyisl 1
29 [Tepemennsble. JlonmycTuMble 3HAYEHUS 1
MepeMEHHBIX
30 [IpeoOpazoBanne OYKBEHHBIX BBIPAKCHUM, 1 bubnuorexa [JOK

PACKpBITHE CKOOOK M IMPUBEJICHHE

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



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

MOAOOHBIX CIaracMbIX

[IpeobpazoBanne OyKBEHHBIX BBHIPAKECHUH,

31 PacCKpBITHE CKOOOK ¥ MPUBEICHHE bubmorexa LIOK
https://m.edsoo.ru/7f41fd70
MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBHIPAKECHUH,
32 PacKpBITHE CKOOOK ¥ MPUBEICHHE
MOJIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
33 PacKpBITHE CKOOOK ¥ MPUBE/ICHHE
M0JTOOHBIX CIIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnuorexa [JOK
nokazarejaeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnuorexa [JOK
nokazarejaeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnuoreka [IOK
HOKa3aresieM https://m.edsoo.ru/7f4218be
bubnuotexa [JOK
37 Mrorotinerst https://m.edsg).ru/7f42276e
bu6nmoreka [JOK
38 Mroroseret https://m.edsoo.ru/7f422930
39 CrnoxeHue, BRBIUMTAaHUE, YMHOKEHHE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo0.ru/7f422cc8
a1 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmnoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrokeHue, BBIYUTaHUE, YMHOKEHUE bubnmuorexa [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpALIEHHOTO YMHOXKEHUS bubmmorexa [IOK

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
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bubmuorexa [JOK

45 POpMyJIEI COKPAIEHHOTO YMHOKCHHA https://m.edsoo0.ru/7f424c12
46 DopMyIibl COKPALIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f424fd2
47 DopMyJibl COKPALIEHHOTO YMHOKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f4251d0
48 Paznosxkenne MHOTOUYIICHOB Ha MHOKHUTEIIHN Eubmorexa HOK
https://m.edso0.ru/7f423312
49 PaznoxeHre MHOrO4JIEHOB HA MHOKUTENN bubmmorexa LHOK
https://m.edsoo.ru/7f4237fe
50 PaznoxxeHne MHOTO4JIEHOB Ha MHOKUTENH bubmmorexa LHOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrO4JIEHOB HA MHOKUTEIN
59 KonTtponpsHast pabora o Teme
"Anrebpanyeckue BoIpakeHus"
53 YpaBHeHue, mpaBuia Mpeodpa3zoBaHus
YpaBHEHUS, PABHOCHJIBHOCTh YPABHEHHI
JIuHeitHoe ypaBHEHUE C OJHOU
54 NIEPEMEHHOM, PEIIEHNE JINHENHBIX
ypaBHEHUH
55 JHI;IpHeel\TeHHOHeofip?:)zlﬁggzecnilﬂ;e%limx bubmmorexa [TOK
o https://m.edso0.ru/7f420482
YpaBHEHUH
JIuneliHOe ypaBHEHHE C OAHOU
56 NIEPEMEHHOM, pellIeHne JIMHEHHBIX
YpaBHEHUN
57 Pemienue 3a1a4 ¢ MOMOIIBIO YpaBHEHU I bubmorexa [IOK
https://m.edsoo.ru/7f42064e
58 Pemienue 3a1a4 ¢ NOMOIIBIO YpaBHEHU I bubmorexa HOK
https://m.edsoo.ru/7f420806
. bubnmoreka [JOK
59 Pemenue 3amayu ¢ moMONIpI0 ypaBHEHUN

https://m.edsoo.ru/7f4209a0
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bubmuorexa [JOK

60 Pemienue 3a1a4 ¢ TOMOIIBI0 YpaBHEHU I 1 https://m.eds0o.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYMsI 1 bubmuorexa [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
62 JInHeitHOE ypaBHEHUE C IBYMS 1 bubnmoreka [JOK
IIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema JIByX JUHEUHBIX YPaBHEHUH C 1 bubnuorexa [JOK
JIBYMsI IIEPEMECHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JBYMs IEepEMEHHBIMU
65 Cucrema 1ByX JUHEHHBIX YPaBHEHUH € 1
JBYMs IIEpEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPABHEHUH € 1
JBYMsI TIEpEMEHHBIMHA
67 Pemenune cucrem ypaBHEHHIA 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA 1 bubmorexa [IOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI 1 bubmorexa HOK
https://m.edso0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA 1
71 Pemenue cucrem ypaBHEHUI 1
79 KonTponbhas pabota no teme "JIunelinple 1 bubnnorexka [JOK
ypaBHEeHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f41de76
bubnnorexka [JOK
[ HlucroBbIe MpOMEsRy TKH ! https://m.edsi.ru/7f4ldff2
75 UucnoBble TPOMEXKYTKU 1
76 PaccrosiHre Mexy AByMsl TOUKaMU 1

KOOPAMHATHOU MPAMOI



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

PaccrosiHue Mexy 1ByMsl TOUKaMHU

77 . M 1
KOOpPJMHATHOM MpsSMOit
78 [IpsamoyrosbHas cucTeMa KOOpJMHAT Ha 1 bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbpHas cucTeMa KOOpAMHAT HA 1 bubmumorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX 1 bubnnorexa [HOK
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadguKoB, 3aJaHHBIX
82 1
dbopmynamu
. bubmuorexa [JOK
83 Yrenne rpaduKOB peabHBIX 3aBUCUMOCTEIN 1 https://m.edsoo.ru/7f41ea24
84 Urenue rpad)koB peabHbBIX 3aBUCHMOCTEN 1
bu6nmoreka [JOK
85 Tonsie dynicumn 1 https://m.edsoo.ru/7f41ef06
86 ['paduk pyHkuHN 1
. . bubmuorexa [JOK
87 Crofictsa Qyrrkuii 1 https://m.edso0.ru/7f41f078
N . bubmuorexa [JOK
88 Cpolictea QyrKumii ! https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Jnseitnas QyHKimA ! https://m.edsoo.ru/7f427282
. bubnmnoreka [JOK
%0 Jlmseiinas QysKis ! https://m.edsoo.ru/7f427412
N bubnmuorexa [JOK
91 [Toctpoenue rpaduka TuHeHON QyHKIM 1 https://m.eds00.ru/7f426d1e
92 [TocTpoenne rpaduka TUHEHHON QYHKIHH 1
93 I'paduk dynkuuum y =[x| 1
94 I'padux bynkmmm y =|x| 1



https://m.edsoo.ru/7f41e16e
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KonTtponpHas pabora o Teme

bubmuoreka [JOK

% KOOpHHHUa Tbl 1 rpaguicH. Oynkumi” / 1 https://m.edsoo.ru/7f41f50a
Bceepoccuiickas npoBepoudHasi paboTa
96 Wrorosast koHTpOJIBbHAS paboTa / 1 bubmumorexa [IOK
Bcepoccuiickas mpoBepoyHast pabora https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHITUN M METOJIOB 1
Kypca 7 kiacca, 0000IIeHIe 3HAHHIMA
98 [ToBTOpEHNE OCHOBHBIX MOHITUI U METOJ0OB 1 bubnnorexa [JOK
Kypca 7 Kiacca, 0000IICHIE 3HAHUI https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHITUN ¥ METOJIOB 1 bubmmoreka [IOK
Kypca 7 kiacca, 00001IeHIEe 3HAHUI https://m.edsoo0.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHITUN ¥ METOJIOB
100 . 1
Kypca 7 Kitacca, 0000IIeHIE 3HAHHMA
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB 1 bubnnorexa [HOK
Kypca 7 Kiacca, 0000IICHIE 3HAHHUIMA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNME OCHOBHBIX MOHATUNA U METOJIOB 1 bubnmnoreka [JOK
Kypca 7 kiacca, 00001IeHIEe 3HAHUI https://m.edso0.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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8 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Nen/m = Tema ypoka Beero Konrpoubusie Ilpakruyeckne  00pa3oBaTe/IbHbIe
padoTbI padoThbI pecypcbl
1 KBaznpaTHblii KOpeHb U3 UUCIiIa 1 BH6H_H0TeKa LIOK
https://m.edso0.ru/7f42d452
bubnnoreka [JOK
2 [TousTHE 00 MPpAIMOHAIEHOM YHUCIIE 1 https:// m.edsg).ru/7f42eaaa
3 JecsiTuunble MpUOIMKEHNS 1
UpPpaLlMOHATIbHBIX YHCE
4 JecsiTuunble MpUOIMKEHNS 1
UpPpaLlMOHATIbHBIX YHCE
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHuE 1eHCTBUTENbHBIX YUCEI 1
7 CpaBHeHuE IENCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBapaTHbIH KOPEHb 1
9 YpaBHeHUe BHIa X* = a 1
10 CaoiicTBa apu(pMETHIECKUX KBAAPATHBIX 1 bubnuotexa [JOK
KOpHeH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubnuoreka [IOK
KOpHEe https://m.edso0.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUIH, 1 bubnuoreka [IOK
COJIEpKAIMX KBaPAaTHBIC KOPHH https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3zoBaHne YUCTOBBIX BBIPAXKEHUH, 1 bubnnorexka [JOK
CoJIeprKalInX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeobpazoBaHne YNCIOBBIX BBIPAKEHUH, 1 bubnuorexa [IOK
COJICpKAIIMX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
15 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, 1 bubnnoreka [JOK
COJIepIKalINX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CTeneHb ¢ MeNbIM MoKa3aTeeM 1 bu6mmoreka [IOK



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
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https://m.edsoo.ru/7f4354a4

CranpapTHas 3anuch yncia. Pazmepsr
00BEKTOB OKpYKaromero Mupa (ot

bu6mmoreka [IOK

17 3JIEMEHTapPHBIX YaCTHUI 0 KOCMHYECKHX
06’beKTOB§), z[JIHTeJILchHTb MIPOIIECCOB B hitps://m.eds00.ru/7f436098
OKPY’KaIOIIIEeM MUPE
18 CBoliCTBa CTEIICHU C IEIbIM ITOKa3aTelIeM bubmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIICHH C ICJIBIM ITOKa3aTeIeM bubmorexa LIOK
https://m.edsoo.ru/7f435648
20 CBolICTBa CTEIICHHU C IEIbIM II0Ka3aTelIeM bubmmorexa [TOK
https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHH C ICJIBIM ITOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f43599a
22 CBolicTBa CTENEHH C IIEJIBIM IMOKa3aTeaeM bubmorexa [IOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThsiii TpéxuneH
24 KBanpaThslii TpéxuneH
o5 Paznoxenue kBagpaTHOro TpEXUieHa Ha bubnnoreka [JOK
MHOKHTEIH https://m.edsoo.ru/7f42fd38
26 PasnoxeHne KBagpaTHOro TpEXUieHa Ha bubnuoreka [IOK
MHOXHTEIIH https://m.edsoo.ru/7f42fd38
21 Keanpanme vopmm. Cronern. Buorexa LIOK
KBaIpaTHblii TpexueH” https://m.edsoo.ru/7f42ec80
bu6mmoreka [JOK
28 Aurebpanriccias Apook https:// m.edsi.ru/7f430382
29 JlommycTrMble 3HaYEHUS TIEPEMEHHBIX,
BXOJISIINX B aNreOpandeckue BhIpasKeHUs
30 JonycTrMble 3HaUY€HUS IEPEMEHHBIX,

BXOJAINIUX B anre6pa1/1quKI/Ie BBIPpAXKCHUA



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
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31 OCHOBHOE CBOMCTBO aJireOpanvecKon bubmmoreka [JOK
apobu https://m.edsoo.ru/7f4308e6

. bubnnoreka [HOK
32 Coxpatuerne Apobeit s/ edso0 /77430282

. Bbu6mmoreka [JOK
33 Coxpamenne apodeid https://m.edsg).ruﬂf430f44

. bubnnoreka HOK
34 Coxpamerne apobeii https://m.eds;}).ru/?f430f44

35 CnoxeHue, BRIYUTAHUE, YMHOKEHUE U bubnuorexa [JOK
JICIICHHE anredpandecKux Apobeit https://m.edso0.ru/7f43128c

36 CnoxeHue, BRIUMTAaHUE, YMHOXKEHUE U bubnuorexa [JOK
JICIICHHE anredpandecKux Apobeit https://m.edso0.ru/7f4315c0

37 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
JICNICHHE anreOpanyecKux Apodei https://m.edsoo0.ru/7f4318¢c2

38 CnoxeHue, BRIYUTAHUE, YMHOKEHUE U bubnuorexa [JOK
JieNieHHe anreOpandecKux Apooei https://m.edsoo.ru/7f431a20

39 [TpeoOpa3oBaHue BBIPAXKEHUIH, bubnuoreka [IOK
coJiepKalux anredopandeckue Apoou https://m.edsoo.ru/7f43259c

40 [Ipeo6pa3oBanue BbIpakeHUH, bubnnoreka [JOK
coJiepKalux aredOpandeckue 1poou https://m.edsoo.ru/7f432736

a1 [Ipeo6pa3oBanue BbIpakeHUH, bubnnoreka [JOK
coJiepKalux aredOpandeckue Apoou https://m.edsoo.ru/7f432736

42 KonTtponpHas pabota o teme bubnuoreka [IOK
"Anrebpanueckas 1poop" https://m.edsoo.ru/7f431d36

43 KBaapatHoe ypaBHEeHHE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela

44 Henonnoe kBanpaTHOE ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBagpaTHOE ypaBHEHNE bubmorexa HOK
https://m.edsoo.ru/7f42eela

. bubmuoreka [JOK

46 dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS

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



https://m.edsoo.ru/7f4308e6
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https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

bubmuorexa [JOK

47 dopMya KOpHEHW KBaIpaTHOIO YpaBHEHUs hitps://m.edso0.ru/7f42£3f6
48 dopmyiia KOpHEH KBaJipaTHOTrO ypaBHEHUS BH6H_HOTCK3 LIOK
https://m.edsoo.ru/7f42f5a4
bubmumorexa [IOK
49 Teopema Biera https://m.edsé}).ruﬂf42fef0
bubnnoreka HOK
>0 Teopema Bitera https://m.edsg.ru/7f43oo76
51 Pewenne ypaBHeHul, CBOAAIMXCA K bubnnorexa [HOK
KBaJ[PaTHBIM https://m.edso0.ru/7f43c542
50 Pewenne ypaBHeHul, CBOAAIMXCA K bubnnorexa [JOK
KBaJ[PaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1poOHO-paIIMOHATILHEIC bubnnoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimme ApoOHO-paLMOHATBHEIE bubnnorexa [HOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 PenieHne TeKCTOBBIX 3a71a4 C OMOIIBIO bu6mmoreka [JOK
KBaJIPaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75c
56 Pemenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO bu6mmorexa [IOK
KBaJIpaTHBIX YpaBHEHUH https://m.edsoo.ru/7f42{8f6
57 KonTponbHas padbora no teme bubnnoreka [JOK
"KBasparHble ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneliHOe ypaBHEHME C 1BYMs
58 NEePEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelIEeHNs YPaBHEHUH B LENBIX YUCIIAX
JIuneliHOe ypaBHEHME C IBYMs
59 NEePEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelIeHNs YPaBHEHUH B LIENBIX YUCIIAX
JIuneliHOe ypaBHEHME C IBYMs
60 NIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHNs YpaBHEHUH B LIENbBIX YUCIIAX
61 Pemenue cucteM ABYX TUHEHHBIX



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

YPaBHEHUH C ABYMs IIEPEMEHHBIMU

Pewenne cucreM IByX JIMHEWHBIX

62 YPaBHEHMH C IByMsl IE€PEMEHHBIMU .
63 Penrenue gI/ICTeM JIBYX JTUHEUHBIX 1
YPaBHEHHUH C IBYMsl IEPEMEHHBIMU
64 HpI/IMepvaemeHH;I CUCTEM HEJIMHEMHBIX 1
YPaBHEHMH C IByMsI IEpPEMEHHBIMU
65 HpI/IMepLIUpeI_HeHI/IH CHCTEM HEJTMHEWHBIX 1
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
I'paduueckast UHTEpIIpeTaLs] YPAaBHEHUS C
66 Iurs)yszg HepeMeHHI)II\I/)[I/IpI/I CI/IL(I:TGN}I]IJ)II/IHGIZHHX 1 BH6H_HOTCKa LIOK
DABHEHH C IBYMS MEpeMEHHEIMI https://m.edso0.ru/7f43d6d6
I'paduueckas UHTEpIIpeTaLs] YPAaBHEHUS C
67 mrs)yf/z;[ HepeMeHHI)H\r/)[I/IpI/I CI/IL(I:TGI\/}III.])II/IHeﬁHblx 1 BH6JI_HOTeKa LIOK
DABHEHH C IBYMS MEpeMEHHEIMI https://m.eds00.ru/7f43d6d6
68 Pemenune TEKCTOBBIX 3318 C OMOIILBIO 1
CUCTEM YpaBHEHUH
69 Pemenne TEKCTOBEIX 337124 C IOMOIIBIO 1
CUCTEM YPaBHEHUU
70 Pemenue TEKCTOBBIX 3318 C OMOIILBIO 1
CUCTEM YpaBHEHUM
71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 HucnoBsle HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0/1HO TepeMEHHON 1
74 JIuneitnbie I;IepaBeHCTBa C OAHOM 1 BI/I6J‘I-I/IOTeKa HOK
NEPEMEHHOH U UX peleHne https://m.edso0.ru/7f42c692
75 JInnelinble HEpaBCHCTBA C OJIHOU 1 BI/I6J'I.I/IOTeKa I[HOK
NePEeMEHHOM U MX pelleHne https://m.edsoo0.ru/7f42c840
76 JInnelinbie HEpaBeHCTBA © OJTHOM 1
NIEPEMEHHOI U UX pElIeHNe
77 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

IIEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/7f42ch88

CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN

bubmuorexa [JOK

8 IICPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEILICHUE
B0 ncpusencrsa s i oncrent na sicnosoi Bubmioresa LIOK
panet https:/m.edso0.ru/7f42c9e4
psIMOM
Bl mopasencrea i cucren na aonosoi ubmiorera LIOK
panet https://m.edsoo.ru/7f42c9e4
psIMOH
82 KonTponbhas pabota nmo remam
"HepasenctBa. CucreMbl ypaBHEHUH"
bu6mmoreka [IOK
83 Tonsmie dyniciun https://m.edso0.ru/7f433c12
84 OO6nacTh onpeaeneHus: 1 MHOXKECTBO bubnmnoreka [JOK
3HAYCHHUH QYHKIIUH https://m.edsoo.ru/7f433d84
85 Crioco0b! 3a1aHus QYHKIUI
86 I'paduk pynkmum
87 CaoiicTBa QyHKIIUU, UX OTOOpaKEHHE Ha
rpaguke
88 Urenue u moctpoeHne rpagukoB QyHKITHIA
89 [Tpumeps! rpadukoB GyHKINH,
OTPaKAIOMINX peaTbHBIC TIPOIIECCHI
o | S e o B orea 10K
PATHYIO TIPOTIOPL https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX TpapuKu
91 ['unepOoma
bu6mmoreka [JOK
92 Punepbona https://m.edso0.ru/7f4343e2
93 I'paduk pynkumm y = x> bubnmoreka [JOK



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

https://m.edsoo.ru/7f434572

Oyukmun Y =X3, Y = X3,y = VX, ¥y = [x|;

94 rpaguyeckoe penieHue ypaBHeHUN 1 1 bubmorexa LIOK
. https://m.edso0.ru/7f434d38
CHCTEM ypaBHECHUH
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
95 METOJIOB KypcOB 7 U 8 KJIacCOB, 1 bubnuorexa [JOK
obo6rieHue 3Hanuii / Beepoccuiickas https://m.edsoo.ru/7f4371aa
IIPOBEpOYHas paboTa
96 HroroBast koHTpoIbHAs paboTa / 1 bubnnoreka [JOK
Bcepoccuiickast mpoBepouHas padboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
97 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
000011IeHe 3HAHUI
o | Lo o o 1 Busorea 101
. ’ https://m.edso0.ru/7f43736¢
00001IeHNe 3HAHUI
o | Lovopem o o 1 Busorea 101
. ’ https://m.edso00.ru/7f437510
00001IeHNe 3HAHUI
g | e e, 1 BuGorea 10K
. ’ https://m.edso0.ru/7f4376b4
00001IeHNe 3HAHUI
| e e, 1 Busorea 10K
. ’ https://m.edso00.ru/7f436b88
000011IeHNE 3HAHU I
o | Lo e 1 Busorea 10K
. ’ https://m.eds00.ru/7f437858
000011IeHNE 3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoTshI

IpakTuyeckue
padoThI

JJleKTPpOHHBbIE LU (PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

PanmonansHbIe ynciia, UppaMoHaIbHbIC
Yyycia, KOHEYHbIE U 0ECKOHEYHBIE
JCCSITHYHBIC POOH

MHOX€eCTBO JEUCTBUTECIHHEIX UHCEI;
JIECTBUTEIBHEIE YHCIa KaK 0€CKOHEUYHBIE
JeCATUYHbIE Tpoou

B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JI€HCTBUTENbHBIX
YUCEJ U MHOXKECTBOM TOYEK KOOPIUHATHOMN
MpAMOit

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEIL,
apudmeTnueckue AeUcTBUS C
JIENCTBUTEILHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUYCHNE BETUYNHBI,
TOYHOCTH MPUOIIMIKEHUS

OxpyrieHne uncen

co ~N o o

OxpyrieHue yncesn

[Ipukuka u olleHKa pe3yJIbTaTOB
BBIYUCIIEHUH

10

11

[Ipukuaka u oLleHKa pe3yJbTaTOB
BBIYUCIICHUI

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH,
CBOJSAIINXCS K JIMHEHHBIM

JInnelinoe ypaBHeHue. PellieHne ypaBHEeHUH,
CBOJSAIIMXCS K JINHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

12

KBanpatHoe ypaBHeHue. Penienue
ypaBHeHHﬁ, CBOJAIIMXCA K KBAJAPAaTHBIM

bu6mmoreka [IOK
https://m.edso0.ru/7f43c542



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

KBagparnoe ypaBHenue. Pemenue

bubmuorexa [JOK

13 YpaBHEHH, CBOJAAIIUXCS K KBaIPATHBIM https://m.edso0.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHust ypaBHEHUM TPETheH U
16 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXUTEIN
[Ipumepsl penieHus: ypaBHEHUHN TPEThel U
17 4ETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXUTEIN
18 Pemenue npoOHO-paliioOHaNbHbBIX bubnnorexa [HOK
ypaBHCHHI https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paninoHaIbHBIX bu6mmoreka [IOK
ypaBHEHUI https://m.edso0.ru/7f43c9b6
20 Pemenne TekCTOBBIX 3a7ja4 anredpandeckum
METOJIOM
21 Pemienue TekcTOBBIX 3aau anredpandeckum
METOJIOM
29 Pemennie TekCTOBBIX 3aJja4 anredpandeckum
METOJIOM
23 KonTponbhas pabora no Teme "YpaBHeHuUs ¢
OJIHOI nepeMeHHOM"
24 VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMH U €TI0 bubnuorexa [IOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ BYMsI IEPEMEHHBIMU U €TI0 bubnmuorexa [JOK
rpapuk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ peleHue
27 CucreMa IByX JTMHEUHBIX YPABHEHUH C

JBYMsI IEPEMEHHBIMU U €€ PELICHUE



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢

28 JBYMs IEPEMEHHBIMU U €€ pelIeHne
29 Cucrema Byx nI/IHeﬁHLIX"ypaBHeHHﬁ c
JBYMSI TIEPEMEHHBIMU U €€ pelIeHne
Pemenue cucrem 1B aBHEHUI, OJTHO U3
30 KOTOPBIX JII/IHeI‘/'IHcJ)le };Xz[}g;roe — BTO[I)[OfI bubmorexa [IOK
’ https://m.edsoo.ru/7f43d23a
CTENEHU
Pemenune cucrem 1B aBHEHUI, OJTHO U3
31 KOTOPBIX HHHeﬁH(er };Xz[}g;roe — BTogoﬁ bubmorexa [IOK
’ https://m.edsoo.ru/7f43d55a
CTEIEeHU
Pemenne cucreM qByX ypaBHEHUH, OJHO U3
32 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOI
CTEIEeHU
Pemienue cuctem JByX ypaBHEHUH, O/IHO U3
33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTETIEHU
34 Fpa(puqecicaﬂ UHTEpIpeTaLns CUCTEMbI
YpaBHEHHH C IBYMsI IEpeMEHHBIMU
35 Pemenue TekcTOBBIX 3a7jau anredpandeckum
CIoco0oM
36 Pemienue TekcTOBBIX 3aau anredpandeckum
crocooomM
37 KonTponbnas pabora no teme "Cucremsl
ypaBHeHuUi"
38 UuncioBbie HEpAaBEHCTBA U X CBOWCTBA
39 YucnoBble HEPAaBEHCTBA U MX CBOWUCTBA bubmorexa [IOK
https://m.edsoo.ru/7f43ad5a
JInneliHbIe HEpAaBEHCTBA C OJJHOMN bubnnorexka [JOK
40 . .
MIEPEMEHHON U UX peleHne https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU bubnuorexa [IOK
41 . .
MIEPEMCHHON M UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JIuneiiHble HEpaBEHCTBA C OJJHOM bubnuoreka [IOK



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

IIEPEMEHHOM U UX pEeLICHUE

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

CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN

43 , 1
IIEPEMEHHON U X peleHue
44 Cucremsl JII:IHeﬁHLIX HEPABEHCTB C OJJHOM 1
MIEPEMEHHON U UX pelIeHne
45 CucreMsl JII:IHeﬁHHx HEPABEHCTB C OJJHOM 1
IIEPEMEHHON U X pelleHne
46 KBagpaTHble HEpaBEHCTBA U UX pEILLIECHUE 1 BH6H_HOTCKa LIOK
https://m.edso0.ru/7f43b098
47 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEpaBEHCTBA U UX pEILLIECHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanparHpie HEpaBEHCTBA U UX PEIICHUE 1
50 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
51 I'paduueckas MHTEpIIpeTALUs HEPABEHCTB U 1 bubnuoreka [IOK
CHCTEM HEPABEHCTB C JIByMs TIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
50 I'paduueckas mHTEpIIpETAIINS HEPABEHCTB U 1
CHCTEM HEPAaBEHCTB C JIByMsI IE€PEMEHHBIMU
KonTponbhas pabota no teme
53 "Hepasencrsa" .
54 KBagpatuunas ¢pyHkuus, e€ rpaguk u 1 bubnuoreka [IOK
CBOICTBa https://m.edso0.ru/7f4396c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk u 1 bubnnorexka [JOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢pyHkuus, e€ rpaguk u 1 bubmuoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4399b4
57 [TapaGoia, KOOPAMHATHI BEPIIMHBI 1 bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo0.ru/7f439eb4
58 [Tapabo:na, KOOpIMHATHI BEPIIUHBI 1 bubnuoreka [IOK

1apadoJIbl, OCh CHMMETPHH TTapadoJIbI

https://m.edsoo.ru/7f43a03a
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[Tapaboina, KOOPAMHATHI BEPITHHBI

bubmuorexa [JOK

59 1apaboJIbl, 0Ch CHMMETPHH 1apaboJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubmuorexa [JOK
napa0oJibl, 0Cb CHUMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIUHATHI BEPIIUHBI bubmumorexa [IOK
1apaboJIbl, 0Ch CHMMETPHH 1apaboJIbl https://m.edsoo.ru/7f43a526
62 ITapa6ona, KOOpIMHATHI BEPIIKHBI
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl
63 I'paduku pynkumii: y = kX, y = kx + b,
Fk/x’ FX?’, szX, y:|X|
64 I'paduxu pynkmmii: y = kx, y =kx + b,
Fk/x’ FX?’, szX, y:|X|
65 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
66 I'paduxu pynkmmii: y = kx, y =kx + b,
y=k/x, y=x, y=vX, y=[X|
67 I'padukn pynxumii: y =kx, y=kx +b,
y=k/X, y=X°, y=VX, y=IX|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
" " bubnuotexa [JOK
69 Kontponbras pabora o reme "@ymxinmn https://m.edsoo.ru/7f43ab84
70 [ToHATHE YUCIIOBOM MOCIEA0BATEILHOCTH BH6H_HOTeKa LOK
https://m.edso0.ru/7f43e6c6
3agaHue mocieq0BaTEIbHOCTHA
71 peKyppeHTHO# GopmyIoii u popmyroit N-ro BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43ebda
qiieHa
72 Apudmernueckas U reoMeTpuyecKas bubnnorexka [JOK
porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernyeckas u reoMeTpudecKas bubnuorexa [IOK

pOTrpeccuu

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

bubmuoreka [JOK

74 reOMEeTPUUYECKOI Mporpeccuii, CyMMBbI hitps://m.edsoo.ru/7f43f58a
MEePBbIX N YWICHOB
@opmyJibl N-TO WieHa apu(PMETUIECKON U
75 reollj\)/leipnqemoﬁ HpOFpEC((}I)/IfI CYMMBI buGnuorexa LIOK
’ https://m.edsoo.ru/7f43ef2c
MEePBbIX N YWICHOB
@opmyJibl N-TO WieHa apu(PMETUYECKON U
76 reollj\)/leipnqecxoﬁ nporpgcgl)/lﬁ CYMMBI bubmorexa LIOK
’ https://m.edsoo.ru/7f43f0c6
MEePBbIX N YWICHOB
®opmyJibl N-TO WieHa apuPMETUIECKON 1
77 reoi)/leipnqecxoﬁ nporpgcc(zll)/lﬁ CYMMBI bubmorexa LIOK
’ https://m.edsoo.ru/7f43f72e
MEePBbIX N YWICHOB
®opmyJibl N-TO WieHa apu(PMETUIECKON 1
78 reoi)/leipnqecxoﬁ nporpgcc(zll)/lﬁ CYMMBI bubmorexa LIOK
’ https://m.edsoo.ru/7f43f8a0
MEePBbIX N YWICHOB
N306paxkeHne 4ieHOB apuMEeTHUECKOM U
79 reOMETPUYECKON ITPOrPeECCU TOUKaMH Ha
KOOPJAMHATHOM MJIOCKOCTH
N306paxkeHne 4ieHOB apuPMETHUECKOMN U
80 reOMETPHUECKON MPOTPECCHi TOUKaMU Ha
KOOPJMHATHOMU MJIOCKOCTH
81 JIMHENHBIN U DKCIIOHEHIIMAIIBHBIA POCT
82 CnoskHbIE TPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 Cr0XHBIE TTPOIIEHTHI bubmnorexa LIOK
https://m.edsoo.ru/7f4401a6
84 KonTponbhas pabora no teme "Hucnossle bubnnorexka [JOK
mocJjeIoBarebHOCTH " https://m.edsoo.ru/7f440418
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS
85 3HaHUU. 3anuch, CpaBHEHUE, ACHCTBUSA C

JNEUCTBUTEIbHBIMU YMCIIAMH, YUCIIOBASI
npsmast
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[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS

86 3HaHu#. [Ipo1eHThI, OTHOIIICHHUSI,
MIPOIOPIIUU
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
87 3HaHui. OKpyrieHue, npuoInKeHHE,
OIlEHKA
IToBTOpenue, 0000IIEHNE U CUCTEMATU3AIIHS
88 3HaHI/II>'II) Pemenne TH;KCTOBHX 3a1a4 : Bubmuorexa LIOK
i https://m.edsoo.ru/7f443b12
apu(METHYECKIM CIIOCOOOM
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIINS
89 3HaHI/II71;) Pemenue TH;KCTOBHX 3a7a4 : Bubmzorexa LIOK
: https://m.edso0.ru/7f443cd4
apu(METHIECKIM CIIOCOOOM
IToBTOpenue, 0000IIEHNE U CUCTEMATH3AIINS
P o I bu6mmoreka [IOK
90 3HaHui. Pernenne TeKCTOBBIX 3a1a4 )
https://m.edsoo.ru/7f443fea
apu(METHIECKIM CIIOCOOOM
IToBTOpEeHue, 0000IIEHNE U CUCTEMATH3AIIAS
91 3HaHI/II711) Hpe06pa3§:;aHMe anreo anqecmfx bubmorexa LIOK
L p https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMyCTUMbIC 3HAUCHHSI
IToBTOpeHue, 0000IIEHNE U CHCTEMATU3AIIH
92 3HaHI/II711) Hpe06pa3§:;aHMe anreo anqecmfx bubmorexa LIOK
- p https://m.edso00.ru/7f444364
BBIPOKEHUH, TOMyCTUMbIE 3HAUCHHSI
IToBTOpeHue, 0000IIEHNE U CUCTEMATH3AIIAS
93 3HaHI/II711) IIpeo6 a3gj;aHI/Ie anred anqecxplllx Brbmuozexa LIOK
i E p p https://m.edsoo.ru/7f4446f2
BBIpQKEHUH, TOMYCTUMBIC 3HAUCHUS
IToBTOpenue, 0000IIEHNE U CUCTEMATU3AIIHS
94 3HaHI/II7II) IIpeoO a3<1)11l3aH1/1e anred aI/IquKI/IIIX Brbmuotexa LIOK
i 13 p p https://m.edsoo.ru/7f444a94
BBIpQKECHUH, TOMYCTUMBIC 3HAUCHUS
IToBTOpeHue, 0000IIEHNE U CUCTEMATU3AIIHS
95 3HaHI/II7II) D KI_II/II/I'HI-'IIOCT OCHHE CBOI\/'ICTBI; Brbmuotexa LIOK
oy e p ’ https://m.edsoo.ru/7f444c56
W3YUCHHBIX (DYHKITHI
96 [ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AITHIS bu6mmorexa [IOK

3HaHui. OyHKIUH: TOCTPOCHHUE, CBOMCTBA

https://m.edsoo.ru/7f444f44
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M3YYCHHBIX (PYHKITHIA

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

bubmuoreka [JOK

97 3HaHui. OyHKIMY: TOCTPOCHHE, CBOHCTBA 1 https://m.edsoo.ru/7f44516a
M3YYCHHBIX (PYHKITHIA
o | Lowpemme obebummen vremearas | Busmorea 101
- YRRIE. TOCIP ’ https://m.edso0.ru/7f4452e6
M3YYCHHBIX (PYHKITHIA
o | Lomopeme obotmeme s ueroaron | Bnmorea 10
P P P https://m.edso0.ru/7f445516
Y UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
100 3HaHui. ['paduyeckoe penieHue ypaBHeHHIA 1
Y UX CUCTEM
101 Hroroast koHTpoIbHAs paboTa 1 1
102 O0001IeHNe U CHCTeMAaTH3alNs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102 6

[NPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
A —— IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJibTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE M [HUCHbMEHHBIE  MPHUEMBI,
' apudmeTnyecKkue AeUCTBUS C PALIMOHAIBHBIMH YUCIIAMU
HaxoauTe ~ 3HaUeHWs  YMCIOBBIX  BBIPAXKCHHUH,  IPUMEHSATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIpOXEHUH, COJlepKaIUX OOBIKHOBEHHBIE U IECITUYHBIE TPpOOH
[lepexogute OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBaTh U YIOPSJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OKpyriaTh uncna
BEIMONHATE TPUKHUIKY W OIEHKY pe3yJibTaTa BBIYMCICHUH, OIEHKY
1.6 3HAUYEHUN YHCIOBBIX BBIpAXKECHHH. BBIMONHATH JAEWCTBUA €O
CTETICHSIMH C HAaTYpaJIbHBIMH MTOKA3aTeISIMH
17 [IpuMeHsSTH TpPHU3HAKH JEIMMOCTH, pa3J0KEHHE Ha MHOXHUTEIN
HATypaJIbHBIX YHCEell
Pemate  mpakTHUKO-OPMEHTHPOBAaHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYHH,
1.8 NPOLEHTaMH, HWHTEPIPETUPOBATh pe3yJabTaThl pELIeHUs 3ajad C
y4€TOM OTrpaHHUYEHHA, CBS3aHHBIX CO CBOWCTBAMH PacCcMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
21 Hcnonp3oBare anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJIHKY,
IIPUMEHSATH €€ B IPoLlecce OCBOEHHsI yUeOHOT0 MaTepuaa
29 Haxomuth 3HaueHUss OYKBEHHBIX BBIPAKEHUN TIPH  3aJaHHBIX
3HAYCHUSX MTePEMEHHBIX
23 BeImonHATE  TpeoOpa3oBaHMsl IENOTO BBIPAKEHHS B MHOTOUWICH
' MIPUBECHUEM OJJOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJICHAa HA MHOTOYJIEH U MHOIOWIEHa Ha
2.4 MHOTOYJICH, TPUMEHSTh (OpMyIbl KBaapara CyMMBl H KBajpara
pa3HOCTH
Ocy1iecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOIIEro MHOXHUTENS, TPYINITUPOBKH ClaraeMsiXx,
npUMeHEeHHs (HOPMYJIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHUsT MHOTOWICHOB JIJIS PEIICHHS PasIIHEIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MMPEAMETOB, 3 peaTbHON MPAKTHKU
27 Hcnonb30Barh CBOWMCTBA CTENEHEW € HATypajJbHBIMHU IOKA3aTEIISIMU

JUIsL TpeoOpa3oBaHMsI BhIpaKEHU N




YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOMW, IIPUMEHS

3.1 IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMsI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SIBISIETCA JIM YUCIIO KOPHEM YpaBHEHUS
392 HpI/IMeHSIl;B rpadpuyeckue METOAbl TPH PEIICHUH JIMHEHHBIX
YPAaBHEHUU U X CUCTEM
33 [TonGupats npuMepsl nap YUCe, ABJISIOIUXCS PELIEHUEM JTMHEHHOIO
YpPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOHN TIOCKOCTH IrpadK JTMHEHHOTO YpaBHEHHUS C
3.4 JBYMsl N€PEMEHHBIMH; IOJIB3YSCh Tpa(UKOM, MPUBOAUTH MPUMEPHI
pelleHns] ypaBHEHUS
35 Pematp cucTeMbl ABYX JTMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMH,
' B TOM YHCIIE TpaQUUECKU
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 yCIOBHIO 3a/1a4, MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIy4YE€HHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKInu
N300paxaTh Ha KOOPIWHATHOM MPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, JIy4M, OTPE3KH, HHTEPBAJbl, 3alMCHIBATh
YHCIJIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
492 OTrmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
KOOpJAMHaTam
43 Crpouts rpaduku TuHEHHBIX QyHKImiA. CTpoutsh Tpaduk GyHKINN Y
' = x|
OnwuceiBaTh C MOMOIBIO (YHKUIUH H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PACCTOSHME, IEHY, KOJINYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTh, BpeMsl, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TpeACTaBICHUS U aHAIM3a
4.6 nH(popMaluy, U3BIEKAaTb W HUHTEPIPETUPOBATh HH(OpPMALMIO U3
rpaMKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEH
8 KUIACC
Kox .
IpoBepsEMOro IIpoBepsiembie npe1MeTHbIe Pe3yIbTaThl 0CBOEHHs OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BIYUCTICHUS
Hcnonp3oBaTh  HayalbHblE  TNPEACTABIEHUS O  MHOYKECTBE
11 NEHUCTBUTENBHBIX YUCEN JJISi CPAaBHEHHS, OKPYIJIEHUSI U BBIYUCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPJMHATHOU
psIMOI
[IpumensaTs noHsATHE apuU(METUYECKOTo  KBaJpaTHOTO  KOPHS,
12 HaXO/JWTh KBAJpaTHbIE KOPHHU, HCIONIB3Ysl MpPH HEO0OXOAUMOCTU
' KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHUs BBIPAKEHUHN, COAEpKAIIUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH
1.3 Hcnonp3oBarh 3amuck  OOJBIIMX M MaJbIX YHCEN C TOMOIIBIO




JeCATUYHBIX ApoOeil u creneneit yncna 10

Anrebpanueckue BbIpaKEeHUs

2.1

HpI/IMeHSITB IOHATHC CTCIICHHM C NICJIbIM II0Ka3aTCJICM, BBIIIOJIIHATH
HpeO6p330BaHI/I5[ BBIpa)KeHHfI, coacpxamux CTCIICHU C 1LOCJIbIM
II0Ka3aTcjIEM

2.2

BBIMONHATE ~ TOXKIECTBEHHbIE  MPEoOpa3oBaHMs  PALMOHAIBHBIX
BBIPD)KCHHH HA OCHOBE IPaBWJ JACHCTBUHA HAJ MHOTOWICHAMH H
anreOpandecKuMu ApoOsIMu

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

2.4

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUIN IS PEIICHUs Pa3IHYHbIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pealbHON IPAKTUKU

YpaBHEHHUs U HEpABEHCTBA

3.1

Pemwate JsMHENHBIE, KBagpaTHbIE YPAaBHEHHWS U  PALMOHAJIBHBIE
YPaBHEHUs, CBOISLIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMs
IIEpEMEHHBIMU

3.2

3.3

[IpoBoauTh mpoOCTEHIIME MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
Ipe/ICTaBIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA
YPaBHEHMH peLIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee)

[lepexoauth OT crnoBecHOM  (OpMYNTHpPOBKM 3amadyu K  e€
anreOpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl  ypaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33aJ1a4M MMOJYyYEHHBIN pe3yJbTar

3.4

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /Il CPABHEHUS, OLIEHKH,
pelaTth JWHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M X CHCTEMBI,
naBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  PELIeHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

O yHKIMU

4.1

4.2

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJbTara

1
11

[lonnMaTh ¥ WCMONB30BaTh (PYHKIMOHAIBHBIE TIOHSATHS M S3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O03HAUYEHUS), OINpeNeNiaTh 3HAYEeHUE
(GYHKIMM TIO 3HAYEHHWIO apTyMEHTa, OINpPENENsATh CBOWCTBA (YHKIIMU
o eé rpaduky
Crpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJIA:
y=k/x
, Y =X,y = X3, Y = [X|, onuChIBaTh CBOMCTBA YMCIOBOW (PyHKIMH MO €&
rpaduky

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

Yucaa ¥ BEIYMCICHUS

CpaBHI/IBaTB U YHOpAAOYMBATHL pPALMOHAJIBHBIC W HWPpPAIHWOHAIIBHBIC
qHucia

1.2

Boimonuate apudmernueckue ASHCTBHS C pallMOHAIBHBIMUA YHCIAMH,
coueras YCTHbIE U IMUCHbMEHHBIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C




HppalOHAJIbHBIMU YU CJIAMHU

1.3

1.4

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelsIMU U KOPHEW,
BBIUMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKCHUN

OKpyrATh NEHCTBUTENBHBIC YHCIIA, BBIIOIHATH IPUKUIKY PE3yIbTaTa
BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

YpaBHEHHUs U HEpABEHCTBA

2.1

2.2

Pemlate  juHEHHBIE M KBAApAaTHbIE YPaBHEHMs, YpaBHEHUS,
CBOJISIIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIE YPABHEHUS
Pemrate cucreMsl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

U CUCTEMBI JIByX YPaBHEHU, B KOTOPBIX OJHO YPABHEHHE HE SIBISETCS
JIMHEUHBIM

2.3

Pemarp TekcTOBBIC 3a7aYM anreOpandecKuM CIOCOOOM C TIOMOIIBEO
COCTaBJICHUS YPaBHEHHUS WJIM CHUCTEMbI JIBYX YpPaBHCHHUH C IByMs
IEPEMECHHBIMU

2.4

2.5

2.6

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAaHUSA YpPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduyecKux
MIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPAaBHEHUE UIIU
cucTeMa ypaBHEHUH peleHus, eClii UMEET, TO CKOJIbKO)

Pemlate  nuHEliHBIE  HEpPaBEHCTBA, KBAJpaTHbIE  HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW IMPSMOM, 3aIMCHIBATH
pelieHue ¢ NOMOLIbI0 CUMBOJIOB

Pemrate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIIOHArOOMe KBaJApaTHOC HCPABCHCTBO, I/I306pa)KaTI> pemicHuc
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3aIlMUChIBATh PCUICHUEC C
IIOMOIIBKO CMMBOJIOB

2.7

3.1

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4
OyHKIUU

Pacno3naBatb GbyHKIIUN M3YYEHHBIX BHJIOB. [TokasbIBaTh
CXEMaTHUYECKHU PaCToIOKEHUE Ha KOOPIMHATHOMN TIIOCKOCTH rpadKoOB
byukuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucuMocTH OT
3HaueHUH K03(pPUIIMEHTOB, ONUCHIBATH CBONCTBA (PYHKIIHIM

3.2

[loka3piBaTh CXEMaTUYECKH PpACIOJIOKEHHE Ha KOOPJIMHATHON
IUIOCKOCTU TpaduKkoB GYHKUUH Buaa Y = VX, Y = [X| U omnMchIBaTh
CBOMCTBa PyHKIMIA

3.3

Ctpouts u wu300paxkarb CcXeMaTH4YeCKH TpaduKH KBaJpaTUYHBIX
(GyHKIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIUH MO HX
rpaduxam

3.4

4.1

Pacnio3HaBath KBaJIpaTuuHyi0 (QYHKIHMIO TO (opmyie, HNPUBOAUTH
MpUMephbl KBaJApaTUYHBIX (QYHKIUM W3 peasbHOM JKU3HM, (PU3MKH,
reOMETPUH

Apudmernueckast 1 reoMeTpUUecKasi IpOrpeccuu

Pacnio3naBate apuMeTHYECKyI0 U TEOMETPUUECKYIO TPOTPECCHH TIPU
pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCMONb30BaHHEM (GopMyl N-TO wieHa
apu(pMeTHYECKOH M TeOMETPUYECKOH MpOorpeccui, CyMMbl MEPBBIX N
YJICHOB

4.3

N3o0paxkaTh 4ieHbI MOCAEAOBATEIIbHOCTH TOYKAMU Ha KOOPJIWHATHOMN




IIJIOCKOCTH

4.4

Pemate 3ama4yu, CBA3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBLHOCTAMU, B
TOM YHCIIe 3aJauyd U3 peaJbHOW JKU3HU (C MCIIOJIb30BaHUEM
KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

7 KVIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA
1 Yucna u BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. I[loHsTHe palMOHANBHOTO 4YMCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCET
12 Apudmernueckne IeMCTBUS ¢ pallMOHANBHBIMU YnciIaMu. Pemenue 3agay u3
peaabHOM MPaKTUKU HA YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpa3oBaHHe
BBIPQ)KEHUI Ha OCHOBE OTIPEICIICHNS, 3aIUCh OOJIBIINX YUCEIl
14 [TponieHTHI, 3aMUCh MPOIEHTOB B BHJE IpOoOHM W IpoOHM B BUAE HPOICHTOB.
Tpu OCHOBHBIE 33/1a4 HA IPOLIEHTHI, PEILICHUE 33/1a4 U3 PEaJIbHOU TPAKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM yHcle mOpsMas M oOparHas
IIPONOPLIMOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHHS
21 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHMS C NIEPEMEHHON. JlomycTuMble
3HAYEHUS MIEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUAEC (OPMYIIbI.
Boruucnenns no gpopmynam
23 [TIpeoOpa3oBanue  OyKBEHHBIX  BBIP@KEHHH, TOXIECTBEHHO  PAaBHBIE
BBIPAXKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM
25 OpHounenbl U MHOrouseHsl. CreneHb MHOrowieHa. CliokeHue, BBIYUTAHUE,
YMHOXEHHE MHOTOYJIEHOB
26 DopMybl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CyMMBbI M KBaJIpaT pa3HOCTH.
PopmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIN
3 YpaBHeHUS
31 YpaBHEHHE, KOpPEHb YpaBHEHWs, TpaBuIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIIBHOCTb YPAaBHEHUN
32 JIuneliHOe ypaBHEHUE ¢ 921H0171 nepeMeIiHofI, YUCJIO KOpPHEW JIMHEWHOIO
YPaBHEHUS, PELLICHUE JIMHENHBIX YPABHEHUN
33 CocraBnenue ypaBHeVHI/Iﬁ 10 YCJIOBHUIO 3a/laud. PelleHne TEKCTOBBIX 3a4ay C
MOMOMUIbIO YpaBHEHUIN
3.4 JluneitHOe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema IByX JIMHEWHBIX YPaBHEHHHW C JABYMs NEpeMEHHbIMH. PemeHwne
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOILbIO CUCTEM YPABHEHHI
4 Koopaunats! u rpaguku. @yHKimu
4.1 Koopaunara Touku Ha npsiMOi
4.2 UucioBble IpOMeXyTKU. PaccrosiHue Mexay AByMs TOYKAMHU KOOPAMHATHOU

PpAMO




[TpsamoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaTa

4.3 TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepst Fpil(bHKOB, 3ajaHHbIX (popmynamu. UteHue rpamkoB peanbHbIX
3aBHCUMOCTEH
4.5 [Tonstue Gpynkun. I'padux ¢pynkuuu. CroicTBa QyHKIHIA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux ynkum y = [x|
47 Fpaquecicoe pELICHUE JIMHEMHBIX YPAaBHEHUM M CUCTEM JIMHEHMHBIX
ypaBHEHHH
8 KJIACC
Kox IIpoBepsieMblii 3JIeMEHT CO/iepP:KAHUSA
1 Yucna u BBIYMCICHUS
11 KBagparHbiii kopeHb u3 uucna. IloHsThe 00 HppanMOHAIBHOM YHCIIE.
JlecsaTUUHbIC TPUOJINKESHUST MPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYMUCICHUAM. JleficTBUTENbHbIE
qrcia
1.3 Crenenb c 11eJIbIM TIOKa3artesieM U e€ cBoiicTBa. CTaHmapTHas 3alKuch Yuciia
2 AnrebpanyecKkie BEIpaKEeHUs
2.1 KBagpartHbiil TpéXuiieH, pa3iokeHue KBaIpaTHOro TPEXUIeHa Ha MHOKHUTEIH
2.2 Anrebpanyeckasi ApoOb. OCHOBHOE CBOMCTBO aliredpandeckon apoou
2.3 CrnoxeHue, BBlYMTaHUE, YMHOXKEHHE, JIeJIeHNE alnredpandeckux JIpooei
24 ParmonanbHble BEIpaXXEHUS M UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera
3.2 Perienue ypaBHeHM, CBOIAMIMXCS K TMHEHHBIM M KBAIPaTHBIM
3.3 [Ipocreiiue ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHpeTalus ypaBHEHUN € ABYMSI NEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH € JBYMs IepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMs NIepeMEHHBIMU
3.5 PernieHune TeKCTOBBIX 3a/1a4 aJireOpanyeckuM cnocoOom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM NTEpeMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJTHOM EPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
4 DOyHKIIUA
41 [lonsitne ¢ynkmuu. OOMacTh OMNpeNeNeHus W MHOXKECTBO 3HaYeHU
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk pynkuuu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpad@ukoB GYHKIIHMA, OTpaXxaroUX pealbHble IPOLECCH
44 @OyHKIMY, ONUCHIBAIOIIME MPSMYH0 M OOpaTHYK IPONOPLUOHAIbHbIC

3aBUCHMOCTH, UX TpapuKu




4.5

@yHkuu y =x% y = X?

4.6 Oynkun y = X, Yy = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BBIYUCIECHUS
11 PanmonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE POOH
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, J€HCTBUTENIBHBIE YKCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOHu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JEHCTBUTENIBHBIX YKCEN U KOOPAUHATHOMN NpsAMoil. CpaBHEHME 1EHCTBUTEIBHBIX
yucell
1.3 Apudmernueckne IeHCTBHS C AEHCTBUTEILHBIMHU YHCIAMH
W3mepenus, npubamxenus, oueHku. Pasmepbl 00BEKTOB OKPYXaroIIero Mupa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. ITpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyriaenue uucen. [lpukuaka u orneHka
pe3yJIbTaTOB BHIYHUCICHUI
2 YpaBHEHUs U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JInneliHoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 EHKB"az[pavTHoe YPaBHEHHE. [IpuMepsl pemieHuss ypaBHEHUH TpeTbed U
4eTBEPTON CTENEHEHN Pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue npo6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUeE ¢ AByMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMI C IBYMs IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPaBHEHHW, OJHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe —
BTOpPOH CTENEHU
2.10 ['paduueckast MHTEpIIpETaLMs CUCTEMbI YPaBHEHHH ¢ IByMsI IepeMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/1a4 aJireOpanyeckiuM cnocobom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pemenue cucrem JTMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
3 OyHKIHIH
31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIMHATHI
BEPILKHBI MTapaboIibl, OCb CAMMETPUHU apaboJIb
3.2 I'paduku dpynximii y=Kkx, y=kx+b u ux coiicra
3.3 I'paduku pynkimii y=K/X, y = X° u ux cBoicTBa
3.4 I'padukm GyHKIMIT , ¥ KX CBOWCTBA




YucaoBwie IMOCJICAOBATCIBHOCTHU

OHpGI[eJIeHI/Ie U CIIOCOOBI 3aJIaHU YHCJIOBBIX MOCJIEIOBATCILHOCTEH. 3a;[aHHe

4.1 MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyIioi U Hopmysioit N-ro djieHa

492 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uieHa apupMeTHUecKon
MIPOTrPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccus. @DopMysnbl N-r0O  wieHA TIE€OMETPUYECKOU
IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

44 N3o0pakeHre dWiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIM POCT

4.5 CI1oXHBIC TTPOIICHTHI




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAaMH; YMEHHE OIEPUPOBATH IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISl OTIMCAHUS PEAJIbHBIX MPOLECCOB U SIBJICHHM, NPU PEIICHUH 3334
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMA, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEpPHL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMSI BBICKAa3bIBAHUI

YMeHHe onepupoBaTh MOHATHSMHU: HAaTypajJbHOE YHCIIO, IPOCTOE M
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JEIMMOCTH, 1IeJI0€ YHCIIO, MOAYJbh 4YHCIa, OOBIKHOBEHHAs Ipo0b U
necaTu4Has ApoOb, CTaHJAPTHBIA BUJ YUCIIA, PAIlMOHAIBHOE YHCIIO,
UppallMOHANILHOE YHUCJO, apu(METUYECKUil KBaJpaTHBI KOPEHB;
YMEHUE BBINOJHATH JEHCTBUSI C  YHUCJIAaMH, CpaBHUBATb |
yHOpSAIOYMBATh 4YHUCHA, NPEACTaBIATh YHCIa HAa KOOPAMHATHOMN
MpSIMOM, OKPYIJIATH YHCIIA;, YMEHHUE JeNaTh MNPUKHUAKY W OICHKY
pe3ysbTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oonbllle E€IMHUIBI; YMEHHME BBINOJIHATH PAacdy€Thl MO (Qopmylam,
peoOpa3oBaHus LENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOIOYICHA HA MHOXHUTENHU, B
TOM 4YHCII€ C HCHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHHE C
OJIHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHME pellaTh JUHEHHBbIE U KBaJpaTHbIE ypaBHEHUS,
TpOOHO-pallMOHATFHBIE YPaBHEHHUSI C OJHOW TMEPEMEHHOW, CHCTEMBI
JBYX JIMHENHBIX YpPaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM UYHCJIE IPU PELIEHUH 3a/1a4 U3 APYTuxX MpeIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs! pelIeHui
YpaBHEHU, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIUU, HYIH
¢byHKIMY, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusl, yObIBaHUS, HauOoiblllee W HaUMEHbIlIee 3HAYCHUS
¢byHKINN; YMEHHE OIIEpUpPOBAThH MOHSTUSIMU: npsivast
IPONOPLMOHAIBHOCTh, JUHEWHas (PYHKIUs, KBaJpaTU4yHas (QyHKIIMS,




oOpaTHasi TPONMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTPOUTH rpaduKu QyHKIUH, NCIIOIB30BaTh TPa(UKU IS OIpeIeIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JJIS PEUICHUs 3a]ad U3 JIPYTUX
y4eOHBIX TIPEIMETOB W peajbHOM JKW3HH,; YMEHHE BBIPAXKAThH
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYMHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: IIOCJIEZIOBATEIbHOCTb,
apupmeTHyeckass M IeOMeTpuYecKas  IPOIpecCHH;  yMEHHue
WCIOJIb30BATh CBOMCTBA MOCIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0I1Iero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYTux
y4eOHBIX PEAMETOB U PEATBHOM KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLIECHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IEHYy TOBApOB U CTOMMOCTh
MOKYIIOK U yCIyT, HAJIOTH, 337241 U3 00JaCTH yIIpaBICHUS JTNIYHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA MW CHCTEMbI IO YCIOBHIO  3aJayH,
WCCIIEIOBATh MOJIYYEHHOE PELICHHE U OLEHUBATh MPaBAONOJI00HOCTh
MOJYYEHHBIX PE3YyJbTATOB

YMeHne onepupoBaTh HMOHATHAMH: (HUTypa, TOUYKA, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOIOyrOJbHHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYroJbHUKH, MIPSIMOYTOJIbHBI TPEYroibHUK,
Me/MaHa, OUCCeKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYIOJIbHUK,
napajuiesiorpaMMm, pomM0O, HOpSIMOYTOJIBHHMK, KBaJpaT, Tpamnenus;
OKPY>KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEJIIMYMH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB QUryp u (akToB

10

11

12

YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; NapalieIbHOCTh M MEPHEHAMKYISIPHOCTh MPSMBIX,
yrojl MeXAY NpsIMbIMU, NEPIEHIUKYJAp, HAKJIOHHAs, NPOEKLu,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CUMMETPHUS OTHOCUTEIBHO
TOYKM U TNPAMOH; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieIbHOCTh U NEPIEHANKYISIPHOCTh NMPSIMBIX B
OKPY’KaIOIllEM MUDE

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeMIMuMHA yTia, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKarolleM
MHpE; YMEHHE TMPUMEHATh (GOpPMyNbl MEepuMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesa; yMEHHE NPUMEHSATh HPU3HAKU
paBEeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHONICHUS  JIJIS
BBIYHCIIEHUS IIMH, PACCTOSIHUH, IUTOIAEH

YMmenue wu3zo0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TOMOLIBI0 YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH
CHUMBOJIbHOMY OIHMCAHHUIO

13

YMeHne  onepupoBaTh TOHSATHSAMH:  TPSIMOYTOJIbHAs — CHUCTEMa
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO, CKAJSIPHOE IPOM3BEICHNE BEKTOPOB;




YMEHHUE HCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS
JAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrMX Y4eOHBIX
IIPEAMETOB U pPEajIbHOMN )KU3HU

14

15

16

VYMmenne ONCprupoOBaTh IOHATUAMMU! CTOJIOUKOBBLIE U KPYTOBLIC
IMarpaMMbl,  TaOIWIBI, cpenHee  apudmMeTHdeckoe, MeIuaHa,
HauOOoJbIIee W HAMMEHBIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  W3BJCKaTh, HWHTEPIPETUPOBATh H  MPEOOpPa3OBBIBATH
uHbOpMAIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha JUarpaMmax,
OTPaKAIOIIYIO CBOWCTBA M XApPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHHP'I; YMCHUC pacrio3HaBaThb N3MCHYUBbLIC BCIIMYNHBI B
OKpYIKaroIieM MHUpe

YMeHHne omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITA, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOIUTh BEPOSATHOCTU CIIYYallHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pEelIaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

YMeHue BbIOMpATh MOIXOISIIMNA W3YUYEHHBIM METON AJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaT€MaTUKU KaK HAyKH, NMPUBOIAUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOU UCTOPUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BBIYKCICHUS
11 Harypanbnslie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
NepUOANYECKHE TPooH
13 Panmonaneupie uucia. ApudMeTHyeckue OIepaluu ¢ PaldoOHAIbHBIMU
YHUCIaMU
14 etictButenbHble uyncia. ApuMETHYECKHE ONEpaluk ¢ JACHCTBUTEILHBIMHU
YHUCIaMU
15 [TpubnmxEéanpie BBIMMCICHUA, NPABUJIA OKPYIJICHMA, NPUKWIKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUs
2.1 bykBeHHBIC BhIpaKeHUs (BBIPAKECHHS C IIEPEMECHHBIMU )
29 Crenenb ¢ uenbiM moka3areneM. CTENeHb C palMOHATIbHBIM IOKa3aTesieM.
CaoiicTBa cTENEHU
2.3 MHoroujIeHBI
2.4 Anrebpanueckas 1poOb
o5 Apudmernaeckuit KOpPEHb HaTypajIbHON CTEIICHH. JevictBus c
apu(METHIECKUMH KOPHIMHU HATYpAIbHOHN CTETICHN
3 YpaBHEHUS U HEpAaBEHCTBA
31 Lenbie H IpOOHO-palMoHaIbHbIe ypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUU
39 Llenple u npoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemenmne TeKCTOBBIX 3314
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUs TIOCIIEI0BATEIbHOCTEH
42 Apudmernueckass U reomerpuyeckas nporpeccur. dopmyna  CIOKHBIX
IIPOIICHTOB
S) DyHKIMH
Oynknus, crnocoObl 3amanus ¢yHKnuu. ['paduk  ¢yHkmuu. Oobmacts
OTIpeNieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ynkmuu. [IpomexyTtku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIHMHA. MakCUMyMBl H
MUHUMYMBl (pyHkuuu. Hawnbonbliee W HavMeHbIllee 3HaueHHWE (QYHKIMH Ha
IPOMEKYTKE
6 KoopaunaTs! Ha MpsSIMOil U TIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gurypsl 1 Ux cBoiicTa
7.2 TpeyronbHUK
7.3 MHOTOYTOJIbHUKH




7.4

OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKuX BEITUYHH
7.6 BekTopsbl Ha IIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOuHaropuka
8.4 MHuoecTBa
8.5 I'padnr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Marematuka. Anredpa: 7-i kimacc: 0a30BbIi ypOBeHb: yueOHUK; 15-¢ u3nanue,
nepepadoranHoe MakapsrueB F0.H., Munnrox H.I'., Hemkos K.W. u np.; mox pemaxiueit
TensikoBckoro C.A. AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenues

* Maremaruka. AnreOpa: 8-if kitacc: 0a30BbIl YPOBEHb: YUeOHUK; 16-¢ u3gaHue,
nepepadborannoe MaxkapsiueB FO.H., Munnatok H.I'., Hemkos K.W. u nip.; nox penaxkuueit
TensikoBckoro C.A. AknuronepHoe o6riecTBo «M3aarenbcetBo «lIpocBemenuey

» Marematuka. Anredpa: 9-it kiacc: 6a30BbIif ypoBeHb: yueOHHK; 15-¢ u3nanue,
nepepadboranHoe MakapsrueB F0.H., Munmtox H.I'., Hemmkos K.W. u np.; mox penakiueit
TensikoBckoro C.A. AkunonepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA
JunakTrueckue Matepuaisl; 7 Kiace, 8 kinacc; 9 kiace

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Cnam I'MA», «POIl», «lllxona MunucTepcTBa npocseieHus Poccum»






