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HHOACHUTEJBHAA 3AIINCKA

Anrebpa sBJISIETCS OJHHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHMsA: OHA
o0ecreynBaeT U3y4eHue IPYrux AUCLUILINH, KAK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO IJISi MPOJIOJKEHUSI 00pa30BaHMs U B MOBCEIHEBHON >KHU3HH.
PazButne y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocobe OTpaKeHUs MaTeMaTU4eCKOM Haykol sBiIeHUH u
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATeMaTHYECKOr0 MOJEIUPOBAaHMS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAaUECTB
MBIIUICHHSI, HEOOXOAMMBIX JISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yueHnue
asreOpbl o0ecrieynBaeT pa3BUTHE YMEHHsI Ha0II01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca anreOpsl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIC PACCYXKAEHUs, 0000IIEHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIbHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3a7ad  SBISIETCS  peanu3aunueit
JESTEIbHOCTHOIO ITPUHLIKIIA O0yUEHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOAMYECKUe JMHUM: «YHucna u
BBIUUCIICHUS», «ANreOpandeckue BbIPAXEHUS», «YpaBHEHHUS M HEpaBEHCTBa», «DyHKIUMY.
Kaxxgast u3 3TUX cojepkaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJIEHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xoz1e u3ydenus yuyeOHOro Kypca
00y4aromuMcst IPUXOAUTCS JIOTUYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpay» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jeflax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYecKOro
a3bika. CoziepKaTeNbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOIro Kypca «Anredpay» sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne JuHUM «Uucna W BBIYMCIECHHS) CIY)KUT OCHOBOM JUIS JAJbHEHIIETO
U3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIILICHUS,
(OpMHPOBAHNIO YMEHHsI MOJB30BAThCS ANTOPUTMAMHU, a TaKKe MPUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HWPPALMOHAIBLHBIMU YHCIIAMU,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIBHOM YHCIie. 3aBEPIICHUE OCBOCHUS YMCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpPOBaHUIO y  OOydaroIIUXCs
MaTeMaTUYeCcKOro armrapara, HEOOXOAMMOIo /s pelIeHUs 3a7ad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 0011ero oopa3oBaHus
y4eOHbI  MaTepuan TIpYyNIUpYeTcs BOKPYr  palMOHAIBHBIX  BhIpakeHUH.  Aunrebpa
JEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUISl TOCTPOEHHS] MaTEMATUYECKUX MOJAETEH,
OINKCaHMsI MPOLECCOB U SBJICHUM peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOAMMOTo, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.



[IpeobOpa3zoBanre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOW  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUe
o0yyaromuMucs 3HaHUuN 0 QyHKIMIX KaK BakHEHIIeH MaTeMaTH4ecKOM MoJeNu sl OIMMCaHUs
U HCCIIeIOBAaHUsS Pa3HOOOPA3HBIX MPOLIECCOB M SIBIEHUH B mpupojae U odbmectse. M3ydyeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUM O POJIM MAaTEMATUKU B Pa3BUTUU LIMBUIIM3ALUU
U KYJbTYPBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreGpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3fielibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«Anrebpanyeckue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBa», «DyHKIIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoleilt K
apyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. Apudmerndeckue IEHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, IpeoOpa3oBaHne BBIPAKEHUNH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOJBIIUX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHrEe NPU3HAKOB EIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXEHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKpbITUS CKOOOK U
NPUBECHNS IOJOOHBIX ClIaraeMblIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHounenbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTOWIEHOB Ha MHOKUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHEHHMI. CocTaBl€HHME ypaBHEHUN IO YCIOBHIO 3anadyu. Pemenue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. CrucremMa JABYX JTWHEWHBIX
YpaBHEHMI ¢ JByMsl NepeMeHHbIMH. PelieHune cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
[TpuMepsl pelieHns: TEKCTOBBIX 3a7au C IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
JluneitHas QyHkums, e€ rpapuk. ['padux Gynkuuun y = |X|. ['paduueckoe pelieHne THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM dYHcie. JlecaTuunbie
npuOIMKEHUST UPPALMOHANBHBIX Yncesl. CBOWCTBA apuPMETHIECKUX KBAJPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHcla.

Crernens ¢ 1eNbIM M0Ka3atesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napodbu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE, AeNieHUue ainredpandeckux apoOeil. PanuoHanbHble BBIPRKEHUS U UX
peoOpazoBaHue.

YpaBHeHusI U HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOrO ypaBHeHUs. Teopema Buera.
Pemennie ypaBHeHM, CBOASIIMXCA K JHHEWHBIM U KBaapaTHbIM. [lpocreiimme npoGHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduyeckass uHTEpIpeTallis YpPaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUU C OBYMs TMepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 3a/1a4 areOpanyecKiuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIuHelHbIe HepaBeHCTBa € OJHOW mepeMeHHOH. CucTeMbl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gynkuuu. O6nacTe onpeaeneHns U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoObl
3aanus QyHKIUH.

I'padux Pynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemeHue ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIA, KOHEUYHbIE U OECKOHEUYHBIE 1ECATUUHbIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYecCKHe IEUCTBUSA C JAEUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIEro MHpa, IUTEIBHOCTh IPOLECCOB B OKPY)KAIOIIEM
MUpE.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHHUs. OKpyrjiaeHue yucel.
IIpukuaka v OLEHKA pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUS M HEPaABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM.



KBampatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOJAIIUXCS K  KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX  3ajay
areOpanyeckuM METOOM.

VYpaBHeHHE C ABYMSI MEpPEeMEHHBIMH U ero rpaduk. Pemenuwe cucrem AByX JIMHEHHBIX
YpaBHEHUN C JBYMS INEPEMEHHBIMU. PemieHue cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/1a4 anreOpandecKuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. PelieHme cuctem JIMHEHHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTtHble HepaBeHcTBa. ['paduueckas uHTeprperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGomna, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHUH MAapadoIIbl.

I'paduxn dynkrmit: y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = || 1 ux cBoiicTsa.

Yucii0BbIe NMOCIEI0BATEIbHOCTH U NPOrPECcCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
bopmynoit u popmysoit N-ro wieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro 4jeHa
apu(pMeTUYECKO U FreOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre 41WiIeHOB apU(PMeTHUecKO M TeoMeTpUYecKOW Mporpeccuid TOYKaMu Ha
KOOpPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSM PpOCCUHCKHX MAaTEeMAaTUKOB M POCCHUHCKOM
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKaxX M HMPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IPEJICTAaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (YHKUMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHU, TIPOLEAYpP TPakJAHCKOTO 00IecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JE€SITEIbHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEITHON Mpo(ecCHOHANbHOM AeITeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUM OOpa30BaHUA U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIeCTBa, MOHHMaHUEM
MaTeMaTUYecKOl HaykKu Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHUS U
3HAUYMMOCTH JIJIS1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIECHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4ECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHWS MHUpPA, OBJIAJACHUEM IPOCTEHIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TOTOBHOCTBIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa »KU3HU (3I0pOBOE MUTAaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eioBeKa;

7) 3K0JIOTMYeCcKOoe BOCTIUTAHHE:

OpHEHTalMe Ha NPUMEHEHHE MAaTeMaTUUYeCKUX 3HAHWW JJIs pelleHHs 3afad B o01acTu
COXPaHHOCTH OKpYXarollled Cpelpl, IUIAHUPOBAaHMUSA IOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’KAaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel uxX pereHus;



8) aganTanus K U3MEHSIOIMMCS YCJIOBUAM COIUAJIbHON U IPUPOAHOI cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JH0Jiel, mpuoOpeTaTh B COBMECTHON JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Ba3oBble jornyeckue AeicTBuUs:

® BBIABIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIeNICHUs MOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHbBIN MPU3HAK KIACCU(PUKAIMU, OCHOBAHHUSA AJsi 0000IIEeHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpUIIATEIIbHBIC, SMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBISATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U POTUBOPEUHs B (haKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPXKACHHSX, MpeylaraTh KPUTEPHUU JUTSI BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3duparTh JOKa3aTeJIbCTBA MATEMATHUSCKHX YTBEPXKICHUH (MpsMble W OT
MIPOTUBHOTO), IPOBOJIUTH CaMOCTOSITENTEHO HECJIOXKHBIE  JOKa3aTelIbCTBA
MaTeMaTHU4ecKux (HaKToOB, BBICTpAaUBaTh apPryMEHTALMI0, MPUBOAWTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

e BBIOMpaATh Croco0 pemieHuss y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue A1eMCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MIPOTUBOPEUHE, npooiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE,

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA JKCIIEPUMEHT,
HeOOJIbIIOE HCCIEOBAaHUE TI0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOOI;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
pOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (OpMy MpeAcTaBlieHUss HHYOPMALIUY U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, TPEIJIOKEHHBIM YUUTEIEM WIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMHU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOY PELIEHUs 3ajaul, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEMbI, IPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABIIATH CBOM CYXJIEHHS C CYXICHHSAMU JPYIMX YYaCTHUKOB JHAJIOra,
oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GopMyIrpoBaTh
pa3Horacusi, CBOU BO3PaKEHUS;

IIPEJICTaBIISITh PE3YNbTAaThl PEUICHUS 3a7aud, SIKCIEPUMEHTA, UCCIEN0BAHNA, TPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJIEHUS C Y4ETOM 3ajlad IMpe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHON pPabOTHI
IIPU peIIeHNN y4eOHbIX MaTEMaTHUECKUX 3ajiay;

IPUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOMN
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC HU
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboTel (0OCykaeHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPJMHHUPOBATH
CBOM JIEHCTBUS C APYTUMH YJE€HAMH KOMAaH[Ibl, OIIECHUBATh KaueCTBO CBOEr0 BKJIaJa B
o0l MPOIYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJITOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOLMOHANbHBINA HHTEJLJIEKT:

BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIECCa U PEe3ysibTaTa PelieHUs
MaTeMaTHUYeCKOM 3aJ1auu;
NPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE pe3yibTaTa IEATEIbHOCTU IMIOCTABICHHON LENHU U YCIOBUSAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WM HEJOCTMXKEHUS 1M, HaXOAMUTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce oOydaromMiics MOJMYYHUT CIEAYIOLIUME MPEeIMETHBIE
pE3yJIbTaThL:

Yucaa U BbIYUCIEHUSA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyeckue IEHCTBUS C
palMOHaIbHBIMH YHCIAMHU.

HaxonuTh 3HaueHHs 4YHUCIOBBIX BBIPAKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYEHHWH JPOOHBIX BBIPAXKECHHUH, COAEPKANIMX OOBIKHOBEHHBIE H
JECSTHUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K IpYyrod (MpeoOpa3oBHIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJOUYUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh uucna.

BbINoMHATE NPUKKUIKY U OLIEHKY pe3y/bTaTa BBIYMCICHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BbIpaX€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MPONOPLUOHAILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJbTAThl pEIICHUs 3a1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHUs

Hcnonb30Bathk anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0I0 BBIPAKEHUS] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BpINOAHATE yMHOXXEHHME OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJ€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh pa3ioKEeHNE MHOTOWIEHOB Ha MHOMKUTEIM C IOMOIIbIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, MPUMEHEHHs (OpPMYJN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemars nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuiia mepexoaa oT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOLIMXCS pEIIEeHUEM JMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHUH C JByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NpPsIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NpecTaBiIeHUs U aHAIW3a UHPOpPMALUMU, U3BIEKaTb U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0oOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXECTBE JECHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOpPHH, UCHOJIb3ys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, BHIIOIHATH IPe0Opa30oBaHus BbIpAKEHHIH,
CoJIepKalIMX KBaApaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MalbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed
crenenel uucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM TI0Ka3aTelieM, BBINOJHATH Peo0pa3oBaHUs
BBIPAKEHMM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKA3aTeNIEM.

BBINONHATE TOXJECTBEHHBIE NMPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHeiHble, KBaApaTHbIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIINECS K
HUM, CHCTEMBI IByX YPAaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHEM TIpadUUecKuX TMpeACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHUE WU
cucTeMa YpaBHEHUI pelleHts, €ClIi UMEET, TO CKOJIBKO, U IIpoYee).



[TepexoauTh OT cloBeCHOW (GOPMYIMPOBKH 3amayul K e€ anreOpanyeckod MOJAENn C
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHUS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW W HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPENeIiATh 3HAYeHHWE (QYHKIUU 0 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kIx, y = x2, y = x3,y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 110 €&
rpaduxky.

K koHiy oOyueHuss B 9 KJacce OOydarOUIMiCsS MOJYYUT CJCIYIOIIUE NPEAMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs CcTENEHEeH ¢ HEeNbIMUA TOKa3aTeIsIMA U KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyrisTh AEWCTBUTENbHBIC YHCIA, BBHIMOIHATH MPUKHIAKY pe3yabTaTa BBIYUCICHUH,
OIIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHBIE W KBaJpaTHBIE YypaBHEHWs, YPaBHEHUS, CBOIIIIMECS K HHM,
npocTelme ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpandecKMM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoaUTH MpOCTENIIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHU (yCTaHABIMBAaTh, WMEET JM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peIIeHs, €CJI UMEET, TO CKOJIBKO, U ITpoYee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEpaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHMBOJIOB.

Pemrate cucTeMBl JHMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB Ha YMCIOBOW TPSIMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh PyHKIINHM HU3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONOKECHHUE HA

KOOPJAMHATHOM MI0cKkocTh rpadukoB GpyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HA4YCHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA

G YHKIIHA.



Crtpouts M nM300paXkaTh CXEMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIUIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOIPECCHH MPH Pa3HBIX Crocobax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C HCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemates 3amaun, cBA3aHHBIC C YHCIOBBIMHU IOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aa4d
U3 peasibHO KHU3HHU (C HCIIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BelunciieHus. PammonanbHbIe o5 5 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOpAIeCKHe BLIpaxCHiA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PABHEHI 11 HepaBeHcTa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAHHATSL U rpagpHicH. DyHiLuH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
II 1
> OBTOpeHie  obobuerie 6 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
01311 (0)] CTBO YACOB IIO 102 5 0

[NPOTPAMME



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBajgpaTHeie KOpHH 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
HOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBaaparHbiii TpéxuwieH https://m.edso0.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubnnorexa [HOK
3) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
ypaBHEHUIA https://m.edso0.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. UCi0BbIC pyHKLHH https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 6 0

[TPO'PAMME



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

9 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 1 bub6nmoreka IIOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubnunoreka LIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucoBble MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Koanvecrso yacos D1eKTPOHHBIE HUPPOBLIE
11/-11 Tema ypoka Beero Konrpoububie IIpakTHueckue il:;:eﬂl/lﬂ o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 [TonsTHE paniMOHANBHOIO YKCIIA 1
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernaeckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
Apudmernueckue NeHCTBUS C
6 palMOHAIBHBIMM YHCIAMU 1 1
Bxoasimasi koHTpo/IbHAsA padoTa
AHanu3 BXOJAIIEH KOHTPOJIbHOMN
7 paboThl 1
CpaBHeHue, ynopsi04MBaHue
palMOHATIBHBIX YHCE
8 CpaBHeHue, ynopsI0uMBaHueE 1
paIMOHATIBHBIX YKCE
9 CpaBHeHue, ynopsI0uMBaHueE 1
paIMOHATBHBIX YHCE
10 Cremnenb ¢ HATYpATbHBIM 1 bubnuorexa [JOK

IIOKa3aTejIeM

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



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

11

CreneHnsb ¢ HaTypaIbHBIM
MOKa3aTeneM

bubmuorexa [JOK
https://m.edsoo.ru/7f421382

12

13

CreneHsb ¢ HaTypaIbHBIM
IIOKa3aTeneM

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

bubmuorexa [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

14

CreneHnsb ¢ HaTypalbHBIM
MOKa3aTeneM

15

16

17

Pemrenre oCHOBHBIX 3a7a4 Ha
JpoOU, MPOLEHTHI U3 pealibHOMN
MPAKTUKHU

Pemennie o0CHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 pealbHOM
MPAKTUKHU

Pemienue 0CHOBHBIX 3a/1a4 Ha
IpoOu, IPOLEHTHI U3 peabHON
MPAKTUKH

18

Pemnrenie ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPaKTHKU

19

20

21

[Ipu3Haku AeTUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YUCEIl

[Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXKUTEJIM HATYPAJIBHBIX YHCEIl
Peanbuble 3aBucumoctu. [Ipsimas u

oOpaTHast MPONOPIHOHAIEHOCTH

22

Peanbuble 3aBucumoctu. [Ipsimas n
oOpaTHasi TPOMOPIIMOHATBHOCTH



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

Peanbublie 3aBucumoctu. [Ipsimas u

23
o0OpaTHas MpOoNOPLHUOHAIBHOCTH
24 Peanpnbie 3aBucumoctu. [Ipsimas u
o0OparHas MPOMOPIUOHATEHOCTH
o5 KonTponbhas pabora no teme
"ParnoHanpHEIe ynciia"
26 BykBeHHbIe BhIpakeHUs bubmiorexa LIOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrumble
3HAYCHUS TICPEMEHHBIX
28 DopmyIbl
29 DopmyItsl
[IpeobpaszoBanme OyKBEHHBIX
30 BLII)paxczHHﬁ paCKpZITI/IC CKOOOK 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBII)pa)KI;HI/Iﬁ paCKpZITI/Ie CKOOOK U Bubmorexa IOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpAXEHUI, paCKpbITHE CKOOOK U
MIPUBEICHNE TTOTOOHBIX CITAaraeMbIX
34 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmnoreka [JOK

IIOKa3aTcjIeM

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



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

36 CBoiicTBa CTENIEHHU C HATYPaJIbHBIM bubnmoreka [JOK
THIOKa3aTeseM https://m.edsoo.ru/7f4218be

bubmumorexa [IOK
37 Muororer: https://m.edscLé).ru/?f42276e

bubnnoreka [HOK
38 Mrororetiet https://m.edsi.ru/7f422930

39 Crnoskenue, BLIYMTAHUE, bubmuorexa [JOK
YMHOKEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422af2

40 Crnoskenue, BbIYUTAHUE, bu6mmoreka [IOK
YMHO)KCHHUE MHOTOYJICHOB https://m.edso0.ru/7f422cc8

41 CnoxxeHue, BEIYUTAHUE, bu6mmoreka [IOK
YMHOXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 Crnoskenue, BbIYUTAHUE, bu6mmoreka [IOK
YMHO)KCHHUE MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOXCHUS https://m.edsoo.ru/7f42432a

44 DopMyIbl COKpaIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHO>KEHUS https://m.edso0.ru/7f424c12

16 @opMyIbl COKpaALIEHHOTO bubnuoreka [IOK
YMHOXCHUS https://m.edsoo0.ru/7f424fd2

47 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0

48 Pasnoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOYKHUTETN https://m.edsoo.ru/7f423312

49 PaznoxxeHrne MHOTOYJICHOB Ha bubnmoreka [JOK

MHOXHUTEIN

https://m.edsoo.ru/7f4237fe



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe

Pazioxenne MHOTOYJIEHOB Ha

bubmuorexa [JOK

>0 MHOXXHUTEIN https://m.edsoo.ru/7f4239de
51 PasnoxeHre MHOrO4I€eHOB Ha
MHOXHUTEIN
59 KonTponbhas pabora no teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJIbHOCTh YPaBHEHUM
JInHeitHoe ypaBHEHHE C OJJTHOU
o4 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 HepeMeHHO}I;Ip pelieHue nnﬂHeﬁme bubmorexa IOK
o https://m.edsoo.ru/7f420482
ypaBHEHUM
JInHeliHOE ypaBHEHHE C OQHOU
56 IIEPEMEHHOM, pEIIeHNE JIMHEWHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUIA https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIisIo bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenne 3amay ¢ moMOIIBIO bu6mmorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubnmuotexa [JOK

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427c32



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

JInHenHoEe ypaBHEHHE C IByMS

bubmuorexa [JOK

62 [IEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX bubmmoreka [JOK
yYpaBHEHHUII C IByMs TIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema ziByx JIMHEUHBIX
YpaBHEHUH ¢ IByMsI I€pEMEHHBIMU
65 Cucrema /:EByx JMHENHBIX
YpaBHEHUH ¢ IByMsI I€pPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX
YpaBHEHHH C IBYMsI IEPEeMEHHBIMU
67 Pemenue cucrem ypaBHEHUI BH6JI_HOTeKa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA Bubmiorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA Bubmiorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucreM ypaBHeHUN
79 KonrtponbHas pabora no Teme bubnuoreka [IOK
"JIuneitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi BH6H_HOTeKa HoK
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEKYTKH Bubmiorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEXYTKH
76 PaccrostHre MeX Ty IBYMST TOUKAMH

KOOPJAMHATHOU IIPSAMON



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

PaccrosiHne Mexy 1ByMsl TOYKaMHU

" KOOPJMHATHOM MPSIMOi
78 [IpsimoyronbHas cucrema bubmumorexa [IOK
KOOPJIMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyronbHas cuctema bubmuorexa [JOK
KOOPJMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmumoreka [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [HOK
bopmyrnamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
84 Urenue rpa)ukoB peabHBIX bubnnorexa [HOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
85 UYrenue Fpa(l)l:IKOB peabHbIX
3aBUCUMOCTEH
bubnnoreka [JOK
86 Horsrrite Gyt https://m.edsi.ru/7f41ef06
87 I'padux pyHKIIIN
88 CaoiicTBa pyHKIUI bubmorexa IOK
https://m.edsoo.ru/7f41f078
. . bubnnorexa [IOK
89 Croiictsa Gymiuiil https://m.edsi.ru/?ﬂlflfe
90 Jluneiinas QyHKIUSA bubmorexa IOK

https://m.edso00.ru/7f427282



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282

bubmuorexa [JOK

91 Jluneit
HHCIHAs KIS https://m.edso00.ru/7f427412
92 [TocTpoenue rpaduka TUHEHHOMI bubmumorexa [IOK
byHKIIH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TuHEHHON
byHKIHH
94 I'padux pynkuum y =[x|
95 I'padux pynkumm y =[x|
o 'I‘<12)HTp0J'ILHa}I pa60T;) 10 TEME BuGorexa LIOK
OOpJIMHATEI U ITpaUKH.
PA " P https://m.edsoo.ru/7f41f50a
OyHKIUU
Y o
v | o e
HOB VP L https://m.edso00.ru/7f429c6c
0000111eHE 3HAHUNA
0 H:B(’)[O(I))GHI/IG :::OBH;;HOH;ITHFI u BuGmorexa LIOK
METOJIOB K KII
OB VP . https://m.eds00.ru/7f429f32
000011IcHIE 3HAHUI
0 H:B(’)FO([))GHI/IG :):I;OBHaE;::aHOHHTI/Iﬁ u BuGorexa LIOK
METOJIOB K KII
HOB VP L https://m.edso00.ru/7f42a0e0
000011IcHIE 3HAHUI
HOB YD . ’ https://m.edsoo.ru/7f42a27a
000011IeHNE 3HAHUT
101 HToroBasi KOHTpOJIbHASA paboTa
[ToBTOpEHNE OCHOBHBIX MOHITHN H Buorexa LIOK
102 METO/IOB Kypca 7 Kiacca,

000011IeHNE 3HAHUN

https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
5 [TonsTHe 00 MpparMOHAITBHOM 1 bubnnoreka [JOK
qpcIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS 1
HPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbIe TPUOTUKESHUS 1
WPPAIMOHATILHBIX YHCETT
5 JlelicTBUTEIIbHBIC YHCIIA 1
CpaBHEHHE IEUCTBUTEIBHBIX
6 qHCcen 1 1
Bxoasimasi koHTpoJibHAs padoTa
AHanu3 BXOJsA1IEN KOHTPOJIbHOMN
7 paboThl 1
CpaBHEeHHE IEUCTBUTEIBHBIX
quCen
8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 VYpaBHeHue BUa X* = a 1
10 CgoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CaoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862



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

[TpeobpazoBaHue YHCTOBBIX

bubmuorexa [JOK

12 BHIPRKCHILE, COnCDMAT® https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
IIpeoOpazoBaHUE YUCITOBBIX
13 Bbrl)pamzHHﬁ coJiepKaIImnx bubmorexa HOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeoGpa3zoBaHue YHUCIOBBIX
14 Bb];I)pa)KIG)IHI/Iﬁ coAepKaIIMNX bubmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeoGpa3zoBaHue YHUCIOBBIX
15 BBII)pa)KI;HI/Iﬁ coJiepKaIImx bubmmorexa [IOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHHU
16 CTeleHs ¢ LeNbIM ITI0Ka3aTeaeM bubmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YncCia.
Pa3mepnl 00bEKTOB OKPYKAIOIIIETO
17 Mupa (0T 3I€MEHTAPHBIX YaCTHI] bubnnoreka [JOK
JI0 KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUIUTEIIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpe
18 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
mokasaresem https://m.edsoo0.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
mokasaresiem https://m.edsoo0.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
IoKa3aTelieM https://m.eds00.ru/7f435648
21 CBOJICTBA CTEIIEHH C IIEIBIM bu6mmorexa [IOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

CBoiicTBa CTENEHU C IETBIM

bubmuorexa [JOK

22 HOKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpatublii TpéxuieH
24 KBagparusiii TpéxuneH
25 Paznoxxenue kBagpaTHOTrO bubmmoreka [JOK
TpEXuiieHa Ha MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBajpaTHOTrO bu6mmoreka [IOK
TpEXuIeHa Ha MHOXHTEIIN https://m.edsoo.ru/7f42fd38
57| Kenspemace vopu. Gronens. biorera LIOK
KBapaTHbiii Tpexeh” https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
28 AdreOparrieckas 1pods https://m.edsi.ru/7f430382
JonycTuMeble 3HaUeHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKe BbIpaKeHUs
JlomycTuMble 3HAYEHUS
30 MEPEMEHHBIX, BXO/ISIINX B
anredpanvecKue BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandeckoi 1poou https://m.edsoo.ru/7f4308e6
bubnuotexa [JOK
32 Cokpanteriite 1podeit https://m.edsi.ru/7f430a8a
bubnmoreka [JOK
33 Cokpametiiie 1poOeit https://m.edsi.ru/7f430f44
34 Coxkpatienue apobeit Bu6miorexa LIOK

https://m.edsoo.ru/7f430f44



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

CnoxxeHue, BEIYUTAHUE,

35 HOXKEHUE U JIeJICHHUE Bubmorexa IOK
M A . https://m.edsoo.ru/7f43128c
anredpandecKux apooei
| Coenme, mrummme, BuGmorexa LIOK
HOXKEHUE U HU
oM A . https://m.edsoo.ru/7f4315c0
anreOpandecKux Apooeit
C
| oo e
oM 8 . https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooei
o Crnosxenue, BBIYUTAHUE, BuGmmorexa LOK
YMHEOACHHIE 1 ACTCHHE . https://m.edsoo.ru/7f431a20
anredpandecKux apooeit
o [Ipeobpa3zoBanue Eglpa)l(eHHfI, BuGmmorexa LOK
CONCPIRAIIR AITEDPAHCCite https://m.edsoo.ru/7f43259¢
apodu
o | TeoSpmosame supaxeri BuGmmonexa LIOK
YKAIIAX aJIr UICCKHU
AePaatl P https://m.edsoo.ru/7f432736
napobu
H | commanun amedpumecsss bGorer LIOK
AePaatl P https://m.edsoo.ru/7f432736
npobu
42 KonrtponbHas pabora o Teme bubnuoreka [IOK
"Anrebpanueckas 1poob" https://m.edsoo.ru/7f431d36
bubmuorexa [JOK
43 K
BAZIPATHOC ypaBHeHie https://m.edsoo.ru/7f42eela
44 HenonHoe kBasipaTHOE ypaBHEHHUE bubmmorexa LIOK
ap yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHUE bubnuorexa [IOK



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/7f42eela

dopmyiia KOpHEH KBAJIPaTHOIO

bu6mmoreka [IOK

46 YpaBHCHHUS https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEH KBaJIPaTHOIO bubmuorexa [JOK
YpaBHCHHUSI https://m.edsoo.ru/7f42f3f6
48 ®opMyita KOpHEH KBaPAaTHOIO bubmumorexa [IOK
YpaBHEHHS https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
49 Teopena Bitera https://m.edsﬁn.ru/?f42fef0
bubnnoreka [JOK
>0 Teopema Birera https://m.edsi.ru/7f430076
51 Pemenne ypaBHeHui, CBOAAIMXCS bubnnorexa [HOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c542
59 Pewenue ypaBHeHul, CBOASAIIMXCS bu6mmoreka [IOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c3d0
53 IIpocreiimme npoGHO- bubnuoreka [IOK
panuoHALHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmue qpobHO- bubnuotexa [JOK
panroHagbHbIC YPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3a7a4y € bu6mmoreka [JOK
MOMOIIIBIO KBaJIPATHBIX YPaBHEHHIM https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 3a7a4y € bu6nmoreka [JOK
MTOMOIIIBIO KBaJIPATHBIX YpaBHEHUH https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bubnnorexka [JOK
"KBaapaTtHbie ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOe ypaBHEHUE C 1BYMs
58 MEPEMEHHBIMH, €T0 rpauk,

IIPUMEPBI PELICHUS YPAaBHEHH B



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
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

OCJIbIX YUCliax

59

60

61

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIICHUS] YpaBHEHUI B
LENBIX YUCIIAX

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEMEHHBIMHU, ero rpaduk,
MIPUMEPHI PEIICHUS] YPAaBHEHUM B
LEJIBIX YUCIIax

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: [ICPECMCHHBIMU

62

Pemrenne cucreM nByX JIMHEWHBIX
YPaBHEHUN C IByMs IIEPEMEHHBIMU

63

64

65

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

[Ipumeps! penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

66

I'padmnueckas unTEpHIpeTaLiys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU
U CUCTEM JIMHEWHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

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

67

I'padmueckas uHTEpIIpeTaLIus
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C

bu6mmorexa [IOK
https://m.edso0.ru/7f43d6d6



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

ABYMA ICPECMCHHBIMHA

Pemenne TekCTOBBIX 3aJa4 C

o8 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Pemennie TeKCTOBBIX 337124 cu
MTOMOIIBIO CUCTEM YPaBHEHHI
70 Pemenue TekcToBBIX 33124 cv
MIOMOIIIbIO CUCTEM YPaBHEHHI
7 LII/ICj'IOBLIe HEPaBEHCTBA U UX
CBOICTBA
79 LII/ICj'IOBLIe HEPaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOM ITepeMeHHOMI
74 JIuHeiinbIe HepaBEeHCTBA C OJJHOM bu6mmoreka [IOK
[IEPEMEHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c692
75 JluHeitnbIe HEepaBeHCTBA C OJJHOM bu6mmoreka [IOK
MEPEMEHHON U UX PEIICHNE https://m.edsoo.ru/7f42c840
76 JIuneitnbie IjepaBeHCTBa C OJIHOM
MIEPEeMEHHON W UX PEIICHHE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJTHOY TIGPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHOY TIGPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CHCTi:MLI .]'II/IHeI\/'IHI)jX HEPABEHCTB C
OJTHOM TIEPEMEHHOU M MX PEIICHHE
N3o06paxeHue pernieHus
80 J'II/IHCIEHOFO He;)aBeHCTBa U UX bubmorexa LIOK

CUCTEM Ha YHCIIOBOM IPSIMOM

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

N300pakeHue pemeHus

bubmuorexa [JOK

81 2;:::5?{?;3 ?)BBG:;ZZZE:; https://m.edsoo.ru/7f42c9e4
KonrponsHas pabora mo remam
82 "HepaBencta. CuCTeMbI
ypaBHEHHUH"
bubmuorexa [JOK
83 Hosrite pyriciuti https://m.edsi.ru/7f433012
84 OO6acTp onpeaeiieHUsI | bu6mmoreka [IOK
MHOKECTBO 3HAYCHUH (DyHKIIUH https://m.edso0.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk pynkumm
87 CaoiicTBa GyHKINH, UX
0oTOOpakeHHE Ha rpaduke
88 UreHue u mocTpoeHue rpadukoB
byHKIMI
89 ITpumeps! rpadukoB GyHKINH,
OTpaXKAIOIIUX peaTbHbIE MPOIECChHI
0 | oty penopmenomne b morera LIOK
saBHCUMOCTH, X rpadhiKH https://m.edsoo.ru/7f434bbc
91 ['unepbona
92 I'unepOona
bubnuotexa [JOK
%3 Ppadpuic dymiuitn y =x* https://m.edsg).ru/?f4343e2
94 T'padpik GyHKIH y = X2 bu6mmorexa [IOK

https://m.edso0.ru/7f434572



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

Oynkuun y =X,y = X%,y = VX, y =

bubmuorexa [JOK

% XJs rp aq)wfecme PeHIeHHE . L https://m.edso0.ru/7f434d38
ypaBHCHI/II/I U CUCTEM ypaBHCHI/II/I
D =x2. y=x3.y=VYx y=
96 | FHKZE)H yCCKO’ey e e’ ye Y 1 bubmorexa HOK
X|. T N4 TNICHHU
P . P . https://m.edsoo.ru/7f434eb4
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
I .
g | e
AOB KYP . ’ https://m.edsoo.ru/7f4371aa
000011EeHUE 3HAHUN
98 HOBTOpeHI/Ie OCH?BH];IX HOHHTI/Iﬁ n 1 BI/I6_]‘H/IOTeKa HOK
MCTOI0B KYPCOB H 8 KJIaCCOB
HOB 5P . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUNA
i
HOB 5P . ’ https://m.edsoo.ru/7f437510
0000111eHNE 3HAHUNA
w |
AOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUN
bu6mmorexa [IOK
101 4! 0 1
TOTOBAT KORTPOILHAL pabota https://m.edso0.ru/7f436b88
STONOB KYPCO . ccoB, https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

PanponaneHbIe yncna,
UPPaIMOHATILHBIC YHCIIA, KOHCUHBIC
1 OECKOHEYHBIE IECATUIHBIC P00

MHoxecTBO HeﬁCTBHTCHBHBIX
YHUCCII, HeﬁCTBHTeHBHBIe qHucjia KaK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

BzanMmuO ogHO3HAYHOE
COOTBETCTBUE MEXAY MHOKECTBOM
JIECTBUTEIILHBIX YMCEIl M
MHO>KE€CTBOM TOYEK KOOPAMHATHOU
IpsAMOit

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudmeTnuecKue AeUCTBUS C
JEUCTBUTEIILHBEIMU YMCIIaMHU

[TpubmmxénHoe 3HaUCHNE
BCJIMYHUHBI, TOYHOCTH HpI/I6J'II/DKeHI/I$I

Bxoasimasi KOHTpoJIbHas padoTa
OxpyrieHue yucen

AHanu3 BXOJsA1IeH KOHTPOIbHOMN
paboThI
Oxpyrienue yncen

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYUCIICHUN




[Ipukuaka u olieHKa pe3yJbTaTOB

o BBIYHCIICHUN
WHEWH BHEHUE. Pelienn
10 J;paBi{erﬁyiionzmlfxc:K o bubmorex [IOK
B ’ https://m.edsoo.ru/7f43bf66
JMHENHBIM
JIuneitnoe ypaBHenue. Pemenue
11 YpaBHEHUH, CBOASAIIMXCS K
JIMHEVUHBIM
KBagparHoe ypaBHenue. Pemienue
12 ypalillfeHHﬁ cproz[;Imnxc;I K bubmmorexa [IOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanparnoe ypaBHenue. Pemienne
13 ypa]J:IfCHI/Iﬁ Cyl})OI[}IIHI/IXC}I K bubmorexa [JOK
’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBapaTHble ypaBHEHUs Bubmiorexa LIOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[IpuMeps! perieHuss ypaBHEHUI
16 TPETbEU U YETBEPTON CTEIIEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
[IpuMeps! perieHuss ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3I0KEHUEM Ha MHOKUTENH
18 Pemenne npoOGHO-paiioHaNIbHBIX bubnnorexka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paiOHAIBHBIX bubnuorexa [IOK

YpaBHEHUN

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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20

Pemenne TeKCTOBBIX 3a1a4
anreOpanv4ecKuM MeTO0M

21

22

Pemenne TekCcTOBBIX 3amau
anredpandeckuM METOI0M
Penrenne TekcTOBBIX 3a1a4
anreOpanv4ecKuM METO0M

23

KontponbHast pabora o Teme

"YpaBHeHUsI C OJTHON NMepEeMEHHOM'

24

25

VYpaBHEHHE € IBYMS [IEPEMEHHBIMU
U ero rpadux
VYpaBHeHUe ¢ ABYMs IEpEMEHHBIMU
U ero rpaduk

bu6mmoreka [IOK
https://m.edso0.ru/7f43d0b4

bubmuorexa [JOK
https://m.edso0.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHI C IByMsI TIEPEMEHHBIMHU
U €€ penieHne

27

28

29

30

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHI C IByMsI TEpEMEHHBIMHU
U €€ peleHne

Cucrema 1ByX JIMHEHMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEHMHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
U €€ penieHue

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTENEHHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM n1ByX ypaBHEHHH,

bu6mmorexa [IOK



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

OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

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

Pewenne cucreM 1ByX ypaBHEHHH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOM CTEIIEHU
Peuienue cucrtem IByX ypaBHEHUH,
33 OJIHO W3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOM CTEIIEHU
['paduueckas uHTEpIIpETALUS
34 CUCTEMBI ypaBHEHUI C TBYMsI
HepEeMEHHbIMU
35 Pemrenne TekCTOBBIX 3a/1a4
anredpandeckum crnocodbom
36 Pemenne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonrponbHas pabora no reme
"CucreMsl ypaBHEHUN"
YHucnoBble HEPABEHCTBA U UX
38 CBOMCTBA
HucnoBsle HEPABEHCTBA U UX bubnnoreka [JOK
39 CBOMCTBa https://m.edsoo.ru/7f43ad5a
JInHeliHbIC HEPABEHCTBA C OJJHON bubnuoreka [IOK
40 .
NEPEMEHHOM U UX peleHne https://m.edsoo.ru/7f43af08
41 JIvHeitHbIe HEpaBEHCTBA C OAHOMN bubnuorexa [JOK
NIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OHOU bubnuoreka [IOK
42 .
NIePEMEHHOM U UX pellieHne https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C



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

OJIHOM IIEPEMEHHOM U UX PEILICHUE

CucreMbl TUHEUHBIX HEPABEHCTB C

44 OJIHOM IIEPEMEHHOM U UX pELICHUE
45 CucTembl TUHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHON U UX PElICHUE
46 KBaznpaTHble HEpaBeHCTBA U UX bubmumorexa [IOK
pelieHne https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [JOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [JOK
pelicHre https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHble HepaBeHCTBA U HX
pelieHue
I'padmyeckas nHTEpIpETALUS
51 HSp;bBeHCTB u CI/ICTEMI;{Cp:BeHCTB c Bubmorexa IOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padmnueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTponbHas pabora no teme
"Hepasencrna"
54 Kanparuunas ¢pynkuus, e€ rpagux bubmuoreka [IOK
U CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkus, e€ rpaduk bubnnoreka [JOK
U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBaaparuunas pyukmus, e€ rpaduk bubnmuotexa [JOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842

U CBOUCTBA

https://m.edso0.ru/7f4399b4

S7

58

59

[Tapaboia, KOOPAUHATHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbl

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napadoIIbl, 0Cb CHMMETPHH
napaboJIbI

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f439eb4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubmuorexa [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napadoJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a31e

61

62

63

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

[TapaGomna, KOOPAUHATHI BEPIIMHBI
napadoibl, 0Cb CHMMETPUHU
napaboJIbI

I'paduku pynkumit: y = KX, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

bu6mmoreka [IOK
https://m.edso0.ru/7f43a526

64

I'paduxm pynkumii: y = kx, y=kx +

b, y=k/x, y=x3, y=vX, y=[X|

65

66

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

b, y=k/x, y=x3, y=vX, y=[X|

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

b, y=k/x, y=x3, y=vX, y=|X|

67

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



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

b, y=k/x, y=x3, y=vX, y=[X|

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

o8 b, y=k/x, y=x3, y=vx, y=[X|

69 KoHTtponbHas pabota 1o Teme bubmuorexa [JOK
ROMNETNI https://m.edsoo.ru/7f43ab84

20 [ToHsATHE YKCIOBOM bubmuorexa [JOK
HIOCJICI0BATEIIEHOCTH https://m.edso0.ru/7f43e6c6
3agaHue mocie0BaTeIbHOCTH

71 peiyppeHTHOﬁ f[bopMynoﬁ u Bubamotexa [IOK

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

dbopMyIoii N-TO YIeHa

79 Apudmerndeckas u bubnnoreka [JOK
reOMETPHYECKAs IIPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernyaeckas u bubnnorexa [JOK
reOMETPUYECKas IPOrPECCUH https://m.edsoo.ru/7f43f3b4
Dopmyisl N-TO 4IeHa

74 apu@mMeTHyecKoil u bubnnoreka [JOK
reOMETPUYECKON TPOrpecCuii, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
®opmyiibl N-To YiieHa

75 apu@mMeTHyecKoil u bubnnoreka [JOK
reOMETPUYECKON TPOrpeccuii, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YWICHOB
®opmyiiel N-To YiieHa

76 apupMeTHIECKON U bubnuoreka [IOK
reOMETPUYECKON TPOrpecCuii, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YWICHOB

77 DopMyisl N-T0 YiIeHa bubnuorexa [IOK

apupMeTHIECKON U

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



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YICHOB

78

®opMyIsl N-TO 4iIeHa
apu(METHIECKON U
reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YICHOB

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

79

N3o00pakeHne 4IeHOB
apuMeTHIECKOi 1
r€OMETPUYECKON ITPOTrPeECCUi
TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH

80

H300paxeHne 4ieHoB
apuMeTHIECKOM 1
reOMETPUYECKON ITPOTrPeECCUi
TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH

81

82

JIMHEeNHBIN U DKCIOHEHIINAIbHBIN
poct

CrnoxHEIe IMPOLCHTHI

bu6nmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

Crno’xHble MPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"YycII0BbIE TOCIEA0BATEILHOCTH "

[ToBTOpeHnue, 0600IIeHNE U
cUCTeMaTH3allus 3HAaHU. 3auCh,
CpaBHEHHE, JICHCTBUS C
JICHCTBUTEIILHBIMU YHCIIAMH,

bu6nmoreka [JOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

qucioBad mnmpgamas

86

87

88

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3alys 3HaHuH.
[IpolieHThI, OTHOIICHHUS, TPOTIOPIIUU

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.
OxpyrieHue, npuOIKEeHNE, OlCHKA

[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33J]1a4 apU(PMETHUCCKUM
cImocooom

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

89

[ToBTOpeHue, 0600IMICHNE U
cucTeMaTH3alus 3HaHUi. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETUUCCKIM
crocooom

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

90

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanui. Pemenme
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM
CII0coO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, o6odIIeHNE 1
cHUCTeMaTU3alus 3HaHU.
[IpeobpazoBanue anredpanyeckux
BBIPQXEHH, TOMYCTUMbIE 3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenwme, 0600IIEHNE 1
CcHUCTeMaTU3alrs 3HaHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXCHHH, TOMMYCTHMBIE 3HAYCHHUS

bu6mmorexa [IOK
https://m.edso0.ru/7f444364

93

[ToBTOpenwue, 0600IIEHNE U

bu6mmorexa [IOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

cHUCTeMaTU3alurs 3HaHW.
[IpeoOpazoBanue anredbpanyecKux
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHUS

https://m.edsoo.ru/7f4446f2

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.

bubmuorexa [JOK

%4 [IpeobpazoBanue anredpandeckux https://m.edso0.ru/7f444a94
BBIPAXECHHI, JOMYCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600IICHNE U
cucremaTusanus 3HaHuil. OyHkuuu: bubnuorexa [JOK

95 .
HOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edso0.ru/7f444c56
byHKIII
IToBTOpEHME, 0000IICHUE 1
cucremaTusanus 3HaHuil. OyHkuuu: bubnuorexa [JOK

96 .
MOCTPOCHHE, CBOMCTBA N3YYCHHBIX https://m.edsoo.ru/7f444144
byHKIII
[ToBTOpenue, 06001IeHUE U

97 cucremarusanus 3HaHuil. OyHkuuu: bubnmnorexa [JOK
HIOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edsoo.ru/7f44516a
byHKIMMA
[ToBTOpenue, 06001IeHUE U

98 cucremaTusanus 3HaHui. OyHKINH: bubnnoreka [JOK
HIOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edso0.ru/7f4452e6
byHKIMMA
[ToBTOpeHnue, 0600IIeHNE U

99 CHUCTeMaTU3alrs 3HaHWM. bubnmoreka [JOK
I'paduueckoe penieHre ypaBHeHUN https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHnue, 06001IeHNE U

CHCTEeMaTHU3alus 3HaHUH.



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'paduueckoe pemienne ypaBHeHUH
U UX CUCTEM

101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O606IEI6HI/IG U CUCTEMAaTU3aLs 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10O 102

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Anre6pa, 7 ximace/ FO.H.MaxkapsrueB u ap., noa penakuueit C.A.TemsikoBCKoro
«M3natenbcTBO «IIpocBenieHmney
* Anre6pa, 8 ximace/ FO.H.MakapsrueB u ap., noa penakuueit C.A.TensskoBckoro

«M3nparenscTBO «IIpocBemieHne»

* Anrebpa, 9 kimacce/ FO.H.Makapsrues u jp., moxa peaakmueit C.A.TenstkoBCKoro

«M31aTenbcTBO «HpOCBeH_[CHI/IC»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

YyebOuuku 7,8,9 xnaccel . ABTopbl: MakapsiueB FO.H. u np.

- Paboune Terpaau 7,8,9 kimaccel
- KonrtponsHasie pabdotsl 7,8,9 kiraccel. ABTophl: Makaperaes 0. H. u np.
- Tematnyeckue Tectol 7, 8,9 kiaccsl, 6 kiacesl. ABTopsl: MakapsrueB FO.H. u ap.

- Metoanueckoe nocodue aist yuurtens. ABrop MakapseraeB FO.H. u ap.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

7 kacc
B VY4ebHOe nHTepakTUBHOE nocobue Kk yueoHuky FO.H.Maxkapsruea u np. «Aaredpa 7

KJIacc;

0 http://school-collection.edu.ru — xosutekiusi 00pa3oBaTEIbHBIX PECYPCOB;

0 InternetUrok.ru - Bumeo ypokwu;

0 www.math-on-line.com-3anuMarensHas MaTeEMaTHKA,


http://school-collection.edu.ru/

0 http://www.logpres.narod.ru — mpumepsl HHGOPMALIMOHHBIX TEXHOJIOTHH;

0 http://www.allmath.ru - Bcst MaTemaTuka;

0 http://mathem.hl.ru — matemaruxka on-line;

0 http://www.exponenta.ru - o6pa3oBaTeibHbI MATEMATUICCKHIA CAT;

0 «Onexrponnas 6ubamoreka2000 mo maremaruke», CD-ROM,;

0 www.mathvaz.ru/index.php - JTocke yuauTens MaTeMaTHKH.

8 Kiracc, 9 ximacc
0 «Anrebpa 8 kmacey». «Anredpa 9 kimacc». CD-ROM;
B COBPEMEHHBIN Y4€OHO-METOAMYECKII KOMITJICKC;
[ «OnekrponHas oudiauoreka». CD-ROM;
0 2000 3ama4 mo MaTeMaTHKe;
B Ennnas xonnexous LIOP:

http://school; collection.edu.ru;

WWW. chportal.ru;
Djvu Document;

Hamster Fress Arc


http://www.logpres.narod.ru/
http://www.allmath.ru/
http://mathem.h1.ru/
http://www.exponenta.ru/
http://www.mathvaz.ru/index.php
http://www/










