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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4yeOHOro mnpeamera «AnreOpa» Ha ypOBHE OCHOBHOTO OOILEro
0o0pa3oBaHUsl COCTaBJICHA Ha OCHOBE TpPEOOBaHMH K pe3yabTaTaM OCBOEHHS (enepaabHOi
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus (POIT OOO), npeacTaBaeHHbBIX
B ®I'OC OOO, B cooTBeTCTBHH C (eAepaTbHON paboueld mporpaMMon 1Mo yueOHOMY IIPEIMETY
«Anrebpay, a Takke Ha OCHOBE (e/iepalIbHOM paboueil mporpaMMbl BOCIIUTAHUS.

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreynBaeT U3ydeHue IPYTrux AUCHHUILTIH, KaK €CTECTBEHHO-HAyYHOI0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JISl MPOJIOJHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOywaroummmxcs Hay4YHbIX MPEJICTaBICHUH O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBICHHA U
IPOIIECCOB B TPUPOAE U OOMIeCTBE, POJIM MATEeMaTHYECKOTO MOACTHPOBAHHUS B HAayYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KA4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aalTallid B COBpeMEHHOM ImdpoBoM oOuiectBe. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0JI01aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloUMXcs: OHU HCIOJB3YIOT JAEAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyueHnue anredpe MpeanoyiaraeT 3HAYUTEIbHBI OOBEM CaMOCTOSITEIBHON JAESITEIBHOCTH
00y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIIeHHWEe 3a7ad  SBISIETCS — peanu3anueit
JeSITeIbHOCTHOTO MPUHIINIIA 00Y4EHUS.

B crpykrype mnporpammbl ydueOHOro Kypca «Anaredpa» s OCHOBHOIO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeNbHO-METoAMYecKre TuHuH: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBa», «DyHKIHWY.
Kaxnas u3 3Tux conmepkaTelbHO-METOAMYECKUX JIMHUI pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS ¢ IpYyTMMU €ro JIMHUSAMH. B xo1e n3yueHus yueOHOro Kypca
00y4aromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpay» BKIOYEHbl HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUsS U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYEeCKOIro
s3pika. CopeprKaTebHON U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Amnredpay sBiIsSeTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «YMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIIero
U3y4eHHUs] MAaTeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYarOIIMXCS JOTMYECKOrO MBIIIJICHHUS,
(GOpMHUPOBAHUIO YMEHHSI TIOJB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUICCKUX
HaBBIKOB, HEOOXOAWMBIX ISl TTOBCETHEBHON XHM3HH. Pa3BUTHE MOHSTHSA O YHCIE Ha ypPOBHE
OCHOBHOT'O 00I1[ero oO0pa3oBaHHsl CBSI3aHO C PAlMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(dbopMHpOBaHHEM NpPEJCTABICHUN O JACWCTBUTENHLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMH
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

Conepkanue JBYX aireOpamvecKux JHHUH — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro ammapaTa, HEOOXOIMMOIro Ui peIIeHUs 3aJad MaTeMaTUKH, CMEXHBIX
MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00111er0 00pa3oBaHus
y4eOHBIH  MaTepuan TPYNIHUPYETCS  BOKPYT  palMOHAIBHBIX  BBIpOKEGHHMH.  AsreOpa
JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKU KaK sI3bIKa JUJIsl TOCTPOEHUSI MaTEMaTHUECKUX MOJIENEH,



OTMCaHU MPOLIECCOB U SIBICHUN peaibHOTO MHpa. B 3amaun oOydeHus anredpe BXOIAT TakkKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTo, B YacTHOCTH, IS
OCBOCHHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PACCYKICHHM.
[IpeoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conmepxkanne  (yHKIMOHAIBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHUe
00yJarmUMUCs 3HAaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOJETH NIl ONUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB M SIBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CrocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCSl YMEHHS HCIIONb30BaTh pPa3nyHbIC
BBIpa3UTENbHBIC CPEJICTBA SI3bIKA MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B )OPMHPOBAHUE MPEJICTABICHUA O PO MATEMAaTUKU B Pa3BUTHU LIMBUIM3AIUN
U KYJIBTYPHI.

CornacHo ywyebHOMy IUTaHy B 7-9 Kilaccax u3ydaercss y4eOHbII Kypc «AmnreOpay,
KOTOpBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE paslenbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnredpanydecKue BRIPAKEHUS», «Y paBHEHHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Hegemo), B 9 kimacce — 102 4gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BIYHCICHUA

JpoOu OOBIKHOBEHHbIE MU JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoled K
apyroi. IloHsaTHe panMoOHaIbHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS C pallMOHAIBHBIMU YHMCIaMu. Pemienne 3amad u3 peairbHOR
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: OIpeJesieHUe, PpeoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX yncen. [IpoeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEUICHUE 3a]ad U3 pealbHOU
IIPaKTUKHU.

[TpuMmeHeHrEe NPU3HAKOB E€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00OpaTHas MPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C NEpEeMEHHOM. [lomycTHMble 3HAYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXECHMSI, IPaBUJIa MIPEOOPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PaCKPbITUS CKOOOK U
NPUBEICHUS TIOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnowieHsl U MHOrowieHsl. CreneHb MHOrouieHa. Cll0)KeHHE, BBIUYUTAHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHne MHOTOWIEHOB Ha MHOKHUTEIIH.

YpaBHeHHUsS M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IpaBUia MpeoOpa3oBaHKs ypaBHEHUs, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHEHHMH. CocTaBlI€HHME ypaBHEHHMH IO YCIOBUIO 3aJaud. Pemnienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JIBYyX JIMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 € IOMOILBI CUCTEM YPaBHEHUH.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[IpsimoyronpHas cucrema koopAauHat, ocu Oxu Oy. Abcuucca M OpauHaTa TOYKH Ha
KoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UreHue rpaduxos
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'padux ¢ynkuuu. CpoiicTBa (QyHKUIHH.
Juneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = [x|. Ipaduyeckoe perrenne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucsa v BbIYUCICHUSA
KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuunbie
NpUOIKEHUS UPPAIMOHATBHBIX uncen. CBolcTBa apu(METHUYECKUX KBAAPATHBIX KOPHEH M UX



IPUMEHEHHE K IMpPeoOpa30BAHUIO YMCIOBBIX BBIPRKEHUI M BbIUUCICHUAM. JleHCTBUTEIbHBIE
qucia.

Crernens ¢ 1eqbIM [T0Ka3aTenaeM U € cBoiicTBa. CTaHgapTHas 3aluch YKUCia.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIYUTAHNE, YMHOKEHHE, JIeJeHNEe anreOpandeckux ApoOeil. ParmoHanbHble BBIpAXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHbBIM M KBaapaTtHbIM. IIpocteiimme apoOHO-
paloHaIbHbIC YPaBHEHUS.

I'paduueckass uHTEpHpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU ¢
JBYMsI IEPEMEHHBIMU.

Perenue TekCTOBBIX 3ajau anreOpanyeckuM CriocoOOM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCubHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (yHKIu. CrocoObl
3aaHus QyHKIUH.

I'paduk ¢dynkuuu. Yrtenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpagukon
(GyHKLUH, OTpaXKaIOLINX peaIbHbIEe IPOIIECCHI.

OyHKIMY, ONUCHIBAIOIINE NPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpadpukn. OyHKuEy y = X2, y = x3, y = VX, y=|x|. Tpaduueckoe permieHue ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsia v BbIYUCICHUSA

PannonanbHble Yncna, upparoHaIbHbIe YUCla, KOHEYHBIE U OECKOHEUHBIE JECATUYHBIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIEUCTBUTEIIbHBIC YHCIIa KaK OECKOHEYHBIC
JNecsTHUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXAY  MHOMXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NEUCTBUSA C JACHCTBUTEIHHBIMU
YUCIIaMHU.

Pa3mepsl 0OBEKTOB OKpYXKaloOIIero MHpa, IIUTENBHOCTHh IPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUEHWE BEIWYMHBI, TOYHOCTh TpuOMKeHus. OKpyrieHHe YHCell.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
bukBangpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TPEThe M 4YETBEPTOW CTEMEHEH
Pa30KEHUEM HAa MHOKUTEIH.



Penrenue JTPOOHO-palMOHATBLHBIX YpaBHEHHIA. Pemmenue TEKCTOBEIX 3a71a4
anreOpandecKuM METOIOM.

VYpaBHeHHe C ABYMS MEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YPaBHEHHH € ABYMs IIepEMEHHBIMU. PerieHne cucTeM IByX ypaBHEHHMH, OOHO M3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIHMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTtHele HepaBeHCTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUH

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, KOOpIMHATHI BEPILIUHBI
napaboJibl, 0Ch CAMMETPHUH TapadoIbL.

I'paduxn dyskmmit: y =kx, y=kx +b, y=k/x, y=x3, y=x, y = |x|u ux cBoiicTBa.

YucaoBbie MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTE YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IMOCIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u GopMyIIoi n-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl  n-ro  4djeHa
apu(MeTHUECKON U reOMETPUYECKON MPOrPeCcCHil, CyMMBbI IEPBbIX NUJICHOB.

N300pakeHre 41wieHOB apu(METHUECKOM M TeOMETPUYECKOM Mporpeccuié TOYKaMu Ha
KOOpPJMHATHOM TIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MPOrpamMMmbl ydeOHOro Kypca «Ausredpa»
XapaKTepU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

IPOSIBJIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX TOCTHXKEHUH B APYTUX HayKaX W MPHUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero IMpas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUMN
HAyKH, OCO3HAHHEM BaKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHUE€ B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 0O0pa30BaHUS HA NPOTSHKEHUU BCEl
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOEHHEM WHIWBUIYaIbHOW TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY W O3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJIETh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHEHTaIle B JESITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHUEM
MaTeMaTHUYeCcKOl HayKu Kak c(epbl 4YelOBEYECKOH MAeATeIbHOCTH, ITAloB €€ pa3BUTUS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIM3AIIAN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA M MAaTEMaTHYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATEbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpOBaHHMEe  KYJBTYpPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAaronoay4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3[J0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3nyeckass aKTHUBHOCTH), COPMHUPOBAHHOCTHIO HaBbIKa pediekcuu,
IpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJI0BeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3ajgad B o0yiacTu
COXPAHHOCTH OKpY)KaloIIel Cpepl, MJIAHUPOBAaHUS IOCTYNKOB M OLIEHKH HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpefbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U MyTel uxX pereHus;

8) amanTanus K N3MEHAIUMCS YCJIOBUSM CONMATbHOM M NPUPOAHOM Cpeabl:



TOTOBHOCTBIO K JECHCTBHSAM B YCIOBHMSX HEOIPEIEICHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO EATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y JAPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMHPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyIUpoBaTh UIEH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMl0, BOCIPUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOylOIUiIl KOHTPMEp, KOPPEKTHPOBAaTh NMPHUHUMAEMbIE PEIICHUS U
neicTBus, GOpPMYIMPOBATh U OLIEHUBATH PUCKH U TOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHBbIE YyHHMBepCcAIbHbIe yueOHbIe AeiicTBUS

Ba3zoBblesiornyeckueneiicTpus:

® BBIBISATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHSTHSIMH, (HOPMYIMPOBATH OMPEICIICHUS MOHSITHH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
U CpaBHEHUS, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3a;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHUIIaTeNbHbIE, EAMHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIABIATH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, Ipeajaratb KpUTEPHH IJS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHWHA (TpsSMblE H  OT
MIPOTUBHOTO), IPOBOJTUTH CaMOCTOSITEITEHO HECIIO)KHBIE  JIOKA3aTeNIbCTBA
MaTeMaTH4ecKux (HakToB, BBICTpAaUBaTh apryMEHTALMI0, MPUBOAWTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BBIOMpATh CHocoO pemnieHuss y4eOHOW 3amayM (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BbIOUpaTh Haubolee MOIXOMSAIMNUNA ¢ YIETOM CaMOCTOSTENILHO BBIJIEICHHBIX
KpUTEPUEB).

Ba3oBblenccienoBaTebCKHeNeiiCTBUSA:

® UCIOJB30BAaTh  BOMPOCHl  KAaK  HCCIEJOBATEIILCKUNA  HMHCTPYMEHT  ITO3HAHMS,
dbopMynupoBath BOIIPOCHI, bukcupyromme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABIMBATh KCKOMOE U JaHHOe, (OopMHpOBaTH THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE,

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIOXHBIH JKCIIEPUMEHT,
HeOOJIbIIOE HCCIEOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

® CaMOCTOATENHbHO (OpMyIUpOBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
pOBENEHHOT0 HAOIIOACHUS, UCCIEA0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC PA3BUTHUC IMIPOLICCCA, 4 TAKIKC BBIAIBUT'AaTh MMPCAITIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOJIUMBIX
JUISl pELIEHUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH HH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHUS;

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

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHnKaTHBHBbIeyHUBEPCAIbHbICYUeOHbICACHCTBHS:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMHU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pemiaeMoil  3aauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMUS,
CONOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JPYIMX YYacTHUKOB JHMAJIOra,
oOHapyKUBaTh pazIMyuue U CXOACTBO MO3ULIMH, B KOPPEKTHOH opme GpopMynupoBaTh
pa3HOIJIacHsl, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAaThl PEUICHUS 3a7aud, SIKCIEPUMEHTA, UCCIEI0BAHUSA, [TPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayAuTOpUH;

MOHMMATh U MCMOJIb30BaTh IMPEUMYILECTBA KOMAHIHOW M WHAWBHUIYaJIbHON pPabOTHI
IIPU pelIeHNN y4eOHbIX MaTeMaTHUECKUX 3ajiay;

PUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AINI0 COBMECTHOM
paloThl, pacnpenensaTb BUIbl padOT, I0OroBapuBaThcsd, OOCYXIaTh IpoLEcC U
pe3yiabTatr paboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpyHnmoBbIX (¢GopMax paboTbl (00CykaeHHsS, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI M JIpYTHE), BBIIOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJIE€HAMH KOMAaH]Ibl, OLIECHMBATh KaueCTBO CBOErO BKJaja B
00Nl MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJITOPUTM pELIeHHUs 3ajJaud (WIM €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBINUHTEJLJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTta perieHus
MaTeMaTHUUYeCKOM 3aJ1auH;
MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aJa4H, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OLICHMBATb COOTBETCTBUE pe3ysbTaTa AEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUSAM,
OOBSICHATh NMPUYMHBI JOCTHKEHHUS WIM HEJOCTHDXKEHUS IeJM, HaXOAMUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.
INPEJIMETHBIE PE3YJIBTATbBI

K koHumy oOydenus B 7 KiacceoOydaroluiics MOJYyYUT CIEIyIOIUE IMpeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

BoImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NMPHUEMBI, apu(MeTHUecKue ICHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaYeHMsI YMCIOBBIX BBIPAKEHWH, NMPUMEHATh Pa3HOOOpA3HbIE CIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHWH JPOOHBIX BBIPAXKCHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE IpOOH.

[Tepexoauts OT 0JHOM (HOPMBI 3alMCHU YUCEN K JIpyroil (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSTUYHYIO IpO0B).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKUAKY U OLIEHKY pEe3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHHUH UYMCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIBHBIX YHCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEJIMYMH,
MIPONOPLUUOHAIBHOCTBIO BEIUYUH, IIPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJILTATHI PELICHUS 3a1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIpaKeHHUs

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUI MPU 33aHHBIX 3HAUEHHUSIX MEePEMEHHBIX.

BoinonHsATe mpeobpa3oBaHus LEI0r0 BBIPAXKEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BBINIONIHATE YyMHOXKEHUE OJHOYWICHA HA MHOIOYIEH W MHOTOWIEHAa HAa MHOIOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OCyIIeCTBIISATh PA3JIOKEHNE MHOTOWIEHOB HA MHOXHUTEIHM C IOMOIIBK) BBIHECEHUS 3a
CKOOKHM OOIero MHOXKUTENs, TPYNIHUPOBKU CJaraéMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOKCHUSL.

[TpumeHsaTh mnpeoOpa3oBaHMsT MHOTOWICHOB Ui pPELICHUS pa3iMyHbIX 33734 U3
MaTE€MaTHUKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJlbHBIMH MOKa3aTeNsiMu JJis IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

PemaTe nuHEHHbIE ypaBHEHMS C OJHOW IEPEMEHHOM, IPUMEHSs MpPaBWIA MEPEeXoaa OT
HCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, fBiIA€TCA 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH TMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupats mpUMepsl Map YUCE, ABISIOLIMXCS PEIICHHEM JTMHEHHOIO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.



CtpouTh B KOOPAWHATHOM IIJIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMH, MOJIb3YSCh IPaUKOM, TPUBOUTH IPUMEPHI PEIIICHHS YPABHCHHUS.

Pemate cuctembl ByX JIMHEHHBIX YpaBHEHUH C JBYMSI MEPEMEHHBIMH, B TOM YHUCJE
rpagu4ecKu.

CocTaBiATh M pellaTh JMHEWHOE YPABHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarh Ha KOOPAWHATHOW TPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Md, OTpPE3KH, MWHTEpBalbl, 3allCbIBaTh YHCJIOBBIE IPOMEXYTKH Ha
anreOpandecKoM S3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduxu nuHendHbIX QyHkuid. Ctpouts rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ TOMOIIBbIO (YHKIMA M3BECTHBIE 3aBUCHMOCTH MEXIY BEIUYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeMS,
00BbEM paboTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[NornmaTh rpadudecknii crocod MpeACTaBICHUS W aHANW3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETHPOBATH UHPOPMAIUIO U3 TPA(QHUKOB PEATbHBIX MPOLECCOB U 3aBUCHMOCTEH.

K koniy oOyueHus B 8 kJjacceoOyyarouiuiicss MOIYYUT CHEAYIONME IpeaIMETHbIC
pe3ynbTaThl:

Yucaa 4 BbIYUCIEHUSA

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JIEHCTBUTENBHBIX 4YMCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, M300pa)kaTh EHCTBUTENBHBIE YHCIA TOYKAMU Ha
KOOPJAMHATHOU IIPSAMOM.

[IpumMeHATh TIOHSATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJIWUTh KBaJpPaTHHIE
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISTOP, BBIMOIHATH MPE0OPa30BAHMS BBIPAKEHUH,
co/iepXkalnuxX KBaJpaTHble KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIUX W MallbIX YHMCENT C MOMOMIbIO JECATUYHBIX Ipodeil u
crenene uucina 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsTh TOHSATHE CTENEHH C IIeNIbIM IOKa3aTelieM, BBIMONHATh MpeoOpazoBaHUs
BBIPKEHUI, COAEPKALIUX CTENIEHH C LIEJIBIM MTOKa3aTeJIEeM.

BbINOMHATE TOXZIECTBEHHBIE NPEOOpa30BaHUsl PALMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
MpaBWJI AEUCTBUI HaJ MHOTOWIEHAMH U anreOpandyeckKuMu JpoOsiMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIH.

[IpumensaTp mpeoOpa3oBaHUS BBIPAKECHHA I pEHICHHs pPa3IMYHBIX 3a1ad W3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

YpaBHeHHUsI M HEpaBEHCTBA

Pemiate nuHeliHble, KBaJpaTHbIE YPABHEHUSI U pallMOHAIbHBIE YPABHEHUS, CBOJASILINAECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOAUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHUIA, B TOM YHUCJE C
MpPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YypaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[TepexoauTh OT clOBeCHON (GOPMYITHPOBKH 3amayll K €€ anreOpanyeckod MOJENIH C
IIOMOUIbIO COCTABJICHUS YPABHEHMsI WJIM CHUCTEMbl ypaBHEHHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y IOJyYEHHBIN PE3yJIbTaT.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pelliaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTbh TIpadUUYECKyl0 WIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[Tonumath ¥  HKCHONB30BaTh  (DYHKIMOHAIBHBIE IIOHATHUS M SI3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE 0003HAY€HUs), ONpEAessATh 3HAa4eHHWe (QYHKLUMU 0 3HAYEHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku eMeHTapHbIX GYHKINN BUA:

y=k/x,y=x2,y=x3y=[x|, y= VX, OIHCHIBATH CBOMCTBA YHCIOBOM ¢byHkuuu no eé
rpaduxky.

K koHmy oOydenus B 9 KkiacceoOydaroluiics MOJYyYUT CIEIYIOIUE IMpeIMETHbIE
pe3yJIbTaThl:

Yucia ¥ BbIYHMCICHHSA

CpaBHMBATh U YIOPSI0UYMBATh PAl[MOHAJIbHBIE U UPPALIMOHAIBHBIE YHUCIIA.

BeinonuaTe apudmMeTrueckue AeHCTBUS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIC U
[UCbMEHHbIE TPUEMBI, BBHIIIOJIHATH BBIYUCIEHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEHEN ¢ IeNIbIMU 110Ka3aTeasiMU U KOPHEH, BHIYUCIIATh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyrnsiTh JEHCTBUTEIbHBIE YHUCIIA, BBIMOJIHATH MPHUKUAKY pe3ylbTaTa BBIYHUCICHUH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HepaBEeHCTBA

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YypaBHEHHUS, CBOSIIMECS K HUM,
npocTeinme ApoOHO-PaMOHANIbHbBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

PemaTts TexkcToBble 3amaun  anreOpayeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
NpPUMEHEHHEM Trpa@UuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YpaBHEHUE WIIU
CUCTEMa YpaBHEHMUH pelleHusl, €ClI UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPAaBEHCTBA, H300pa)kaTh peEIICHHE
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemars cuctemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIIOBOM NpPSMOI,
3alMChIBaTh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacno3HaBaTh (pyHKIMM H3yd4eHHBIX BUJIOB. [IoKa3bIBaTh CXeMATHYECKH PACHIOJIOKEHHUE HA

KOOPJMHATHOM TUIOCKOCTH rpapukoB QyHKIMiA Buna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y=1\xy= |x|, B 3aBHCHMOCTH OT 3HaYCHHH KOA()DUIMEHTOB, ONKMCHIBATH CBOWCTBA

GYHKIIHA.



Ctpouts 1 HM300paXkaTh CXeMaTHYeCKH TpadUKH KBAAPATUYHBIX (DYHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (PYHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YuciioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacno3naBate apu(METHUECKYI0O U TEOMETPUUECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHusl.

BBIMOMHATE BBIYMCIICHHUS C HUCIOJIB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrPecCuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 3a/1a4d
U3 peasibHO KHU3HHU (C HCIOIb30BAaHHEM KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuyecrBouacos DJIeKTPOHHbBIE
Ne HaumenoBanuepasae/ioB u (mupoBbIe)
n/m TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  IIpakTuyeckuepadoTbl P
o0pa3oBaTeIbHbIEPECYPCHI
1 Yucna v BBIUYKCIICHHUS. 75 | bubmuoreka [JOK
Panuyonanbubie yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre0 27 1
FITCOPATIECRICBRIPIICHIA https://m.eds0o.ru/7f415b90
bu6mmoreka [IOK
3 Yy 20 1
PABHCHIL H ACPaBeHCTBa https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 | bubnnorexa [HOK
DyHKIMHU https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
5 IT 000 6 1
OBTOPEHHE I 0DOBIICHHE hitps://m.cds0o.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
TTPOTPAMME




8 KUIACC

N HamMeHoBaHNepa31eNoB 1 KosanuecTBo4acos DJIeKTPOHHbIE
n/m TEMIIPOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (muponrre)
o0pa3oBaTe/ibHbBIEPECYPCHI
| Yucna U BBIYUCIICHUS. 15 bubmuorexa [JOK
KBanparHsie KopHU https://m.edsoo.ru/7f417af8
) Uucna u Beruucienus. CTeneHs ¢ 7 bubmuorexa [JOK
IEeJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnredpanuecKUeBBIPAKEHHUS. 5 1 bubnnorexa [HOK
KBagpaTHbIATpEXUICH https://m.edsoo.ru/7f417at8
4 AnrebpanuecKUeBBIPAKEHHUSL. s | bubnuoreka [IOK
Anrebpanyeckasapoon https://m.edsoo.ru/7f417af8
5 YpaBHEHUs U HEPABEHCTBA. 15 1 bubnnoreka [JOK
KBagparHble ypaBHEHHS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubnuotexa [JOK
CucreMsl ypaBHeHU https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 2 | bubnunorexa [JOK
HepasencrBa https://m.edsoo.ru/7f417at8
bubnnorexa [JOK
8 DyHKIUHH. OCHOBHBIETIOHATHA > https://m.edsogru/7f417af8
bu6mmoreka [JOK
? Dysuih. Tucr0BLICYHKLH ? https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600MIIeHNE 6 1 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME




9 KUIIACC

N HanMeHoBaHNEpa31ET0B 1 KoanuecTBo4acos DJIeKTPOHHbIE
n/m  TeMIpOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (muponrre)
o0pa3oBaTe/ibHbBIEPECYPCHI
| Yucia 1 BBIYUCICHUS. 9 bubmuorexa [JOK
JleicTBUTENbHBIE YUCTIA https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. 14 1 bubnnoreka [JOK
VYpaBHEHHUs C OJHON EpEMEHHON https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucremsl ypaBHEeHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 | bubnnoreka [JOK
Hepasencrtpa https://m.edsoo.ru/7f419d08
bubnnoreka [JOK
3 Py 16 ! https://m.edsogru/7f419d08
6 YU CIIOBBIEIOCIIEOBATEIBHOCTH 15 1 Bubmorexa ITOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIEHNE, 13 | bu6mmoreka [JOK
cUCcTEeMaTH3aInsI3HaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoanuecTBouacos
JyleKTPOHHBbIeN(PPOBHIEOOPA30BATEIbH
n/  Temaypoka Bcee KonTposbHbiepa IIpakTHyeckuepa
blepecypchl
I ro 00THI 00THI
1 [ToHsiTHEpalMOHATILHOTOUHCIIA 1
) Apudmerndeckue 1eicTBHS ¢ |
palloOHAIBLHBIMH YHUCIIAMU
3 Apudmerndeckue I1HCTBUS C |
palroOHATBLHBIMH YUCIIAMU
4 Apudmerrdeckue I1eHCTBUS C |
paloHaIbHBIMU YHUCIAMH
5 Apudmerndeckue 1eicTBHS ¢ |
palroOHAIBLHBIMH YHUCIIAMU
6 ApudmeTrndeckue IeHCTBUS C |
palroHaIBLHBIMH YUCIIAMU
CpaBHenue,
7 YHOPSAI0YMBaHUEPAITTOHAIBHBIX 1
yucen
CpaBHenue,
8 YIOPSAIOYMBAHUEPAITHOHAIBHBIX 1
qucen
CpaBHeHue,
9 YIOPSIOYMBAHUEPAITHOHATBHBIX 1
qHUCeN
Crenens ¢
10 1 bu6mmoreka LIOK https://m.edsoo.ru/7f4211de
HaTypaJlbHBIMIIOKa3aTelleM




11

12

CreneHb ¢
HaTyp AJIBHBIMITIOKA3aTCJIEM
CreneHb ¢
HaTypaJbHBIMIIOKa3aTelIeM

bu6mmoreka LIOK https://m.edsoo.ru/7f421382

bu6mmoreka LIOK https://m.edsoo.ru/7f42154¢

13

14

15

Crereun ¢
HATypaJIbHBIMIIOKa3aTelIeM

Crenenn ¢
HATypaJIbHBIMIIOKA3aTEIEM
Pemenue ocHOBHBIX 3a/1a4 Ha

JIpoOH, MIPOLIEHTHI U3 PEaIbHOMN
MPAKTUKU

bubmuoreka [{OK https://m.edsoo.ru/7f4218be

16

Pemrenyie ocHOBHBIX 3a7a4 Ha
IpoOu, IPOLIEHTHI U3 peaTbHON
MPaKTUKHU

17

18

19

20

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MIPaKTUKHU

Pemenune ocHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI U3 pealbHON
MIPaKTUKHU

HpI/ISHaKI/I JACIIUMMOCTH,
Pa3JI0KCHUSA Ha MHOXKUTCIIN
HATYpaJIbHBIX YUCCII

[Ipr3Haku AenMMOCTH,
PAa3JIO)KEHUS HA MHOKHUTEIIN
HaTypaJbHbIX YHCEI

21

Peanbnble 3aBucumoctu. [Ipsmas
u oOpaTHas




MpOoNnoOpHUHOHAJIbHOCTHU

Peanbnble 3aBucumoctu. [Ipsmas

22 u oOpaTHas
IPONOPLHUOHATIBHOCTH
Peanbnble 3aBucumoctu. [Ipsmas
23 U oOparHas
IPONOPLUOHAIBHOCTH
Peanbnble 3aBucumoctu. [Ipsmas
24 U oOpaTHas
IPONOPLUOHAIBHOCTH
25 KonrponbHas pabora no reme
"PanuonanbpHaele ynuciaa'
26 ByKBEHHBIEBBIPAXKEHUS bubnuoreka L{OK https://m.edsoo.ru/7f41feec
[Tepemennsie.
27 JonycTrMble3HAaYEHUSTIEPEMEHH
BIX
28 Dopmyisl
29 DopmyIbl
[TpeoOpa3oBaHue OYKBEHHBIX
30 BBIDKCHHIH, PACKPLITHE CKOOOK bu6mmoteka I1OK https://m.edsoo.ru/7f41fafa
U TIpUBEJIEHUE MOA00HBIX
cllaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
31 BLIDAXKCHUH, PACKPLITHE CKOOOK bubmuoreka [{OK https://m.edsoo.ru/7f41fd70
U TIpUBE/ICHUE MOT00HBIX
cllaraeMbIX
3 [IpeobpazoBanne OyKBEHHBIX

BBIpa)KEHUI, PACKPBITHE CKOOOK




Y TIpUBEICHUE TTO00HBIX
cJiaraeMbIx

[IpeoOpa3zoBanne OYKBEHHBIX
BBIPKEHUI, PACKPBITUE CKOOOK

33
Y TIpUBEICHUE TT0T00HBIX
cllaraeMbIX
CBOMCTBA CTEIEHH C

34 bu6mmoreka LIOK https://m.edsoo.ru/7f421382
HATypaJIbHBIM IOKa3aTeleM
CBOJICTBA CTEIEHH C

35 bu6mmoreka LIOK https://m.edsoo.ru/7f42154¢
HATYpaJIbHBIM ITOKa3aTelieM
CBoiicTBa CTENEHH C

36 bu6mmoreka LIOK https://m.edsoo.ru/7f4218be
HaATypaJIbHBIM IOKa3aTeleM

37 MHoro4ieHbI bu6mmoreka LIOK https://m.edsoo.ru/7f42276e

38 MHoro4eHsl bubmuoreka L{OK https://m.edsoo.ru/7f422930
CnosxeHue, BHIYUTAHUE,

39 bu6mmoreka LIOK https://m.edsoo.ru/7f422af2
YMHOKEHUEMHOTOUYJICHOB
CnoskeHue, BEIYUTAHUE,

40 bu6mmoteka IIOK https://m.edsoo.ru/7f422¢c8
YMHOXEHUEMHOTOUYJICHOB
Cnosxenue, BEIYUTAHUE,

41 bu6mmoreka LIOK https://m.edsoo.ru/7f422fca
YMHOKEHUEMHOTOUYJICHOB
CnoskeHue, BEIYUTAHUE,

42 bu6mmoreka LIOK https://m.edsoo.ru/7f423182
YMHOKEHUEMHOTOUYJICHOB
DopMyNIEICOKPAIIEHHOTOYMHOXKE

43 PMYITHICOKpatl M Bu6maorexa LIOK hitps://m.edsoo.ru/7f42432a
HUS
DopMynIBICOKPAIIEHHOTOYMHOXKE

44 PMY pattt Y bubmuoreka I{OK https://m.edsoo.ru/7f42464a
HUSA
DopMyIEICOKPAIIEHHOTOYMHOXKE

45 PMY. pail ™ bu6mmoreka LIOK https://m.edsoo.ru/7f424c12

HUA




DopMyITBICOKPAIIEHHOTOYMHOXKE

46 s bu6mmoreka LIOK https://m.edsoo.ru/7f424fd2
47 S:EMYHHCOKP AUCHHOTOYMHOXE Bu6muorexa LOK hitps://m.edsoo.ru/7f4251d0
4y DASTOMCHHEMHOTOWICHOBHAMHO Bubnmotexa LIOK https://m.edsoo.ru/7f423312
KUTEIN
4o | PAATIOWCHUCMHOTOICHORHAMHO Bu6miorexa LIOK https://m.edsoo.ru/7f4237fe
KUTEIN
50 PasnoMeHHEMHOrOICHOBHAMIO bubmuoreka L{OK https://m.edsoo.ru/7f4239de
KUTEIN
51 PaznoxeHneMHOro4I€eHOBHAMHO
KUTEIN
57 KonTponbhas pabota no Teme
"AnreOpanyecKkue BoIpakeHus"
YpaBHeHue, mpaBuiia
53 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUIIBHOCTb YpaBHEHUH
JIuHeitHoe ypaBHEHUE C OJHOMU
54 NEPEMEHHOM, pelieHne
JIMHEUHBIX YPaBHEHUN
JIuHeitHoe ypaBHEHUE C OJHOMU
55 NepeMEHHOM, peleHne bubnuoteka [{OK https://m.edsoo.ru/7f420482
JIMHENHBIX YPAaBHEHUN
JIuneliHOEe ypaBHEHHE C OAHOU
56 NIEPEMEHHOM, pelIeHne
JIMHENHBIX YPaBHEHUN
57 Pemerue 3ajad ¢ nomompro bu6nmoreka LIOK https://m.edsoo.ru/7f42064e

yYpaBHEHUN




Pemrenune 3a1a4 ¢ mOMOIIBIO

58 . 1 bu6mmoreka LIOK https://m.edsoo.ru/7f420806
ypaBHEHHA
59 | PCLICHHE 3311 C IOMOLIbIO 1 Bu6maorexa LIOK hitps://m.edsoo.ru/7f4209a0
ypaBHEHUH
60 I;;ie}iii;aﬂaq ¢ HOMOTLBIO 1 bubmuoreka I{OK https://m.edsoo.ru/7f420e6e
61 Jluseiinoe ypaBHeHHC ¢ ABYMS 1 bu6mmoreka LIOK https://m.edsoo.ru/7f427¢32
NEPEMEHHBIMH U €T0 rpaduk
62 Jluneiinioe ypasHEHHE C ABYMS 1 bubmuoreka [{OK https://m.edsoo.ru/7f427e8a
HNEPEMEHHBIMU U €ro rpaduk
Cucrema ByX JIMHEHHBIX
63 ypaBHEHUH C ABYMsI 1 bubnuoteka L{OK https://m.edsoo.ru/7f42836¢
NIepEMEHHBIMH
Cucrema 1ByX JIMHEHHBIX
64 YpaBHEHUH C IByMS 1
NIepEMEHHBIMH
Cucrema AByX JTMHEHHBIX
65 YPaBHEHHUH C IByMs 1
HepEeMEHHBIMU
Cucrema AByX JTMHEHHBIX
66 YPaBHEHHUH C IByMs 1
HepEeMEHHbIMU
67 PemenunecrucremypaBHeHM 1 bubnuoreka L{OK https://m.edsoo.ru/7f4284de
68 PemenuecucremypaBHeHUI 1 bubnmoreka [{OK https://m.edsoo.ru/7f42865a
69 PemenunecrucremypaBHeHM 1 bubnnorexa L{OK https://m.edsoo.ru/7f4287d6
70 PewennecrucremypaBHEeHU I 1
71 PemennecucremypaBHeHHI 1
72 KonTtponbHas pabora o Teme 1 bu6nuoreka LIOK https://m.edsoo.ru/7f421044




"JIuneitnpie ypaBHeHUS"

73 KoopaunaraTouknHanpsimon bubmuoreka LIOK https://m.edsoo.ru/7f41de76

74 YUucaoBbIENPOMEKYTKU bubmuoreka [{OK https://m.edsoo.ru/7f41dff2

75 YUucaoBbIENPOMEKYTKH

76 Paccrosinue mexny HB}iMSI )
TOYKAMH KOOPIUHATHOU TIPSIMOMN

77 Paccrosnue mexny I[B}:Mf[ )
TOYKaMH KOOPJIUHATHOU TIPSIMOM

78 Hpavoyronpiias cucrema bu6mmoreka LIOK https://m.edsoo.ru/7f41el6e
KOOpJIMHAT Ha IUIOCKOCTH

79 Hpsvoyrosmbitas cricrema bubnuoreka [{OK https://m.edsoo.ru/7f41e42a
KOOpJIMHAT Ha IUIOCKOCTH

80 Hpumepsirpaguicos, bubnuoreka L{OK https://m.edsoo.ru/7f41e8a8
3a/laHHBIX hOpMyTIaMu

gl | phMephirpadukon, Bubnmotexa LIOK https://m.edsoo.ru/7f41ed80
3a/laHHBIX QopMyTIaMu

20 [Ipumepspirpapukos,
3aIaHHBIX HOpMyTaMu

23 [Tpumepsirpadukos,
3a/laHHBIX hOpMyTIaMu

84 qTeHHel:paquOBpeaﬂBHHXSaBHC bubnuoreka [{OK https://m.edsoo.ru/7f41ea24
UMOCTEH

85 qTeHHel:pa(I)HKOBpeaJILHLIX3aBI/IC
UMOCTEH

86 [MonsTHepyHKIIMH bubnmoreka [{OK https://m.edsoo.ru/7f41ef06

87 ['padpukpynkumn

88 CaoticTBad yHKITU I bubnmoreka [{OK https://m.edsoo.ru/7f41f078




89 CaolicTBad yHKIIU I bubmuoreka [{OK https://m.edsoo.ru/7f41f1fe
90 JluneitHas pyHKIHS bubnmoreka [{OK https://m.edsoo.ru/7f427282
91 JluneitHasipyHKIMS bubmuoreka L{OK https://m.edsoo.ru/7f427412
gp  llocTpocuerpaguiamHeiinofig Bu6maorexa LIOK https://m.edsoo.ru/7f426d1e
YHKIIUU
93 [octpoenuerpapukannaeHON D
VHKITUH
94 ['papuxdynkuun y =[x|
95 I'padukdynkumn y =[x|
KonTponbhas pabota no Teme
96 "KoopauHatel ¥ rpaguKy. bubnuoteka L{OK https://m.edsoo.ru/7f41f50a
OyHkun"
[ToBTOpEHNE OCHOBHBIX MOHSATHI
97 Y METOJIOB Kypca 7 Kiiacca, bu6nmoreka LIOK https://m.edsoo.ru/7f429¢c6¢
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI
98 1 METOJIOB Kypca 7 Kiacca, bubnuoreka [{OK https://m.edsoo.ru/7f429f32
0000111eHIEe 3HAHU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI
99 U METOJIOB Kypca 7 Kiacca, bubnuoreka [{OK https://m.edsoo.ru/7f42a0e0
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI
100  u meTonmoB Kypca 7 Kinacca, bu6mmorteka IIOK https://m.edsoo.ru/7f42a27a
000011IeH1Ee 3HAHWI
101 = HroroBaskoHTpoJbHasIpaboTa
[ToBTOpEHME OCHOBHBIX ITOHSATHI
102 u meronoB Kypca 7 Kiacca, bubnuoreka L{OK https://m.edsoo.ru/7f42a900

000011IeH1E 3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




8 KUIACC

Ne KosanuecTBouacos
DJIeKTPOHHBbIeM(PPOBBIEOOPA30OBATEID
Temaypoxka Bce  KonTpoubHbIep IMpakTuyeckuep
n/ HbIepecypchl
u ro a0oThI a0oThI
1 KBagparssllikopeHbU34HCIIA 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f42d452
Bbu6moteka [JOK
2 [TonsTHEOOMPPAITMOHATBHOMYHNCIIE 1 nommorexa I
https://m.edsoo.ru/7f42eaaa
3 JlecITUUHBIETIPUOTNKECHUSIPPAIIMOHA |
JTBHBIXYHCET
4 JlecaTHuHBIeTPUOTKECHUSTUPPALIMOHA |
JIBHBIXUNCETT
5 JleicTBUTEIbHBICUNCIIA 1
6 CpaBHEHHEIEUCTBUTEIHHBIX UM CEI 1
7 CpaBHEHMEIEMCTBUTEIBHBIX YU CEI 1
8 ApudmernueckuiikBapaTHBIKOPEHb 1
9 VYpaBHeHueBuaa x> = a 1
10 CaoiicTBaapu(pMeTHUECKUXKBAAPATHBI | bubmmnoreka HOK
XKOpHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBaapr(pMeTHUECKUXKBAIPATHBI | bubnnorexa [JOK
XKOpHEU https://m.edsoo.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIIUX 1 bubmorexa HOK
P > ORGP https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 ITpeoOpa3oBaHue YUCIOBBIX | bu6muoreka [JOK
BBIPAYKEHH, COJIEPKAILUX https://m.edsoo.ru/7f42ded4




KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHUe YHCTOBBIX

bubnunorexa LIOK

14 BBIPAYKEHHUI, COJIepKaIUX
https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHUe YHCTOBBIX
. bubnuorexa [{OK
15 BBIPAYKEHH, COJIEpKAILUX
https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
bubnunoreka LIOK
16 CremneHs C 1eNbIMITOKa3aTelIeM
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anuch yncia. Pazmepst
00BEKTOB OKpYXKAOIIEero Mupa (ot
17 3JI€MEHTaPHBIX YaCTHUIL JI0 bubnmoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIllleM Mupe
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubmuoreka [IOK
rnokasareJjieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LIEJIBIM bubnuoreka [{OK
oKas3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnmnoreka HOK
IoKa3aTeyieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBa CTETICHH C IIEJIBIM bubmuoreka [IOK
oKas3arejieM https://m.edsoo.ru/7f43599a
” CBolicTBa CTENEHH C LIEJIBIM bubmuoreka [{OK
IoKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbBIATpEXUWIEH
24 KBagpatHeIiTpEXUIEH
25 PasnosxeHne kBagpaTHOro TpéxusaeHa bubmuotexa [IOK




Ha MHOXXHTCIIN

PasnosxeHne kBagpaTHOro TpEX4ieHa

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

26 Ha MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CTeneHu. bubamorexa LOK
KpazpaTHbiiTpexen’” https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 AnreOpaitieckasipo0e https://m.edso:)l.ru/7f430382
JlormycTrMbIe 3HAYCHUS TIEPEMCHHBIX,
29 BXOJIAIINX B alreOpandecKue
BBIPKCHUS
JlomycTuMble 3HAaYEHUS IEPEMEHHBIX,
30 BXOJAIINX B aJireOpandecKue
BBIPKCHUS
31 OcHoBHOECBOICTBOAITEOpaANYECKOI bubmmoreka [JOK
pobu https://m.edsoo.ru/7f4308e6
. bubmuorexa [IOK
32 Coxpamernespooeit https://m.edsogru/7f430a8a
. bubmuoreka [IOK
33 Coxpamenienpodeit https://m.edsofru/7f430f44
. bubnnorexa [JOK
34 Coxpamenienpodeit hups://m.edsoll.ru/7f430f44
35 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6mmoreka IIOK
neneHue anreOpandeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 CroxeHune, BBIUYUTaHUE, YMHOKEHUE U bubnuoteka [JOK
JIeJICHUE alredpandeckux apooei https://m.edsoo.ru/7f4315¢c0
37 CnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubnmnorexa [JOK

JerieHue anredpandeckux Apooeit

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




18 CioxeHue, BBIUUTaHUE, YMHOKEHUE U bubmuorexa [JOK
neneHne anredpandeckux Apooeit https://m.edsoo.ru/7f431a20
39 [Ipeobpa3oBanHue BbIpaxeHUil, bubmmoreka [JOK
coJiepKalux aareopandeckue 1poou https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BHIpAKEHHIA, bubnuoreka [JOK
COJIEpIKaIINX anredpandeckue Ipoou https://m.edsoo.ru/7f432736
41 [IpeobOpazoBanue BhIpaXKEHUH, bubnmnoreka HOK
coJZiep KalIiX anredpandeckue 1poou https://m.edsoo.ru/7f432736
42 KonTponbnas pabota no teme bubmmoreka [JOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
Bbu6mmoteka [JOK
43 Keazparroeypasnenne https://m.edsoclfru/7f426e1a
44 HenonnoekBaapaTtHoeypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
45 HenonnoexBagparHoeypaBHeHNE Bubmmorexa IOK
https://m.edsoo.ru/7f42eela
46 DopMyIIaKOpPHENKBAIPAaTHOTOYPaBHEH bubmmnoreka HOK
us https://m.edsoo.ru/7f42f158
A7 DopMyITaKOpPHENKBAIPaTHOTOyPaBHEH bubnmnoreka HOK
Hst https://m.edsoo.ru/7f42£3f6
43 dopMyIaKOpHEHKBaAPaTHOTOYPABHEH bubmuoreka [IOK
usa https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
49 TeopemaBuera https://m.edsogru/7f42fef0
bubnmnoreka [JOK
30 TeopemaBuera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmuotexa [IOK

KBaaApaTHbBIM

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




57 Pemenue ypaBHeHMil, CBOAAIUXCA K bubnmnoreka HOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [IpocreitmmenpodHo- bubmmoreka [JOK
pauroHAIbHBIEYPABHEHUS https://m.edsoo.ru/7f4328c6
54 [IpocreiimmenpobHo- bubnuoreka [JOK
pauroHaAILHBICYpaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3a1a4 C bubmuorexa [JOK
ITIOMOILBIO KBA/IPATHBIX YPABHEHUHI https://m.edsoo.ru/7f42f75¢
56 Pemienne TeKCTOBBIX 3a1a4 C bubnunoreka LIOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBagparusie ypaBHeHUS" https://m.edsoo.ru/7f43012
JIuneliHoe ypaBHEHUE C IByMs
58 MePEMEHHBIMH, ero TpaduK, IpUMeEpPbI
pelIeHNs YpaBHEHUH B LEJIbIX YUCIIAX
JInHeliHOE ypaBHEHUE C 1BYMs
59 MIEPEMEHHBIMHU, €ro rpaduK, MpUMepbl
pEIIEeHNs] YPAaBHEHUH B LENIBIX YUCIIAX
JInHenHoe ypaBHEHHE C IByMS
60 MIEPEMEHHBIMHU, €r0 rpaduK, MpUMepbl
pElLIeHNs] yPAaBHEHUH B LENIBIX YUCIIAX
61 Pemenue cuctem 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMS NEPEMEHHBIMU
2 Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMS IIEPEMEHHBIMU
Pemenue cuctem IByX JTUHEHHBIX
03 YPaBHEHUI C IByMs IEPEMEHHBIMU
64 [Ipumeps! penieHus cucrteM




HEJIMHEHHBIX YPAaBHEHUH C IBYMS
MepeMEHHBIMU

[Ipumeps! pelieHus cucTemMm

65 HEJIMHEHHBIX YPaBHEHUH C IBYMsI
[IePEMEHHBIMU
I'paduueckas uHTEpIIpETAIIS
66 YpaBHEHUSI C ABYMs IEPEMEHHBIMU U Bu6mmotexa [JOK
CUCTEM JIMHEHHBIX YPaBHEHUH C https://m.edsoo.ru/7f43d6d6
IBYMS IEpEMEHHBIMU
I'paduueckas mHTEpIIpETAIUS
67 YpaBHEHUSI C ABYMs IEPEMEHHBIMU U Bbu6moteka [JOK
CUCTEM JIMHEMHBIX YPABHEHUH C https://m.edsoo.ru/7f43d6d6
JBYMS IEpEMEHHBIMU
63 Pemenne TeKCTOBBIX 3a1a4 ¢
ITIOMOILBIO CUCTEM YPABHEHUI
69 Pemenne TekcTOBBIX 3aa4 ¢
IIOMOIIBIO CUCTEM YPAaBHEHHUU
70 Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHHUU
71 UucoBble HEPABEHCTBA U UX
CBOMCTBa
7 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepageHcTBO ¢ 01HOMIIEpEMEHHON
74 JIuneiiHble HEpaBEHCTBA C OJJHOU bubmuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c692
75 JInHeliHbIe HEPABEHCTBA C OTHOU bubmuoreka [JOK

HepeMCHHOﬁ " UX PCHICHUC

https://m.edsoo.ru/7f42c¢840




JIuHeiiHbIe HEPABEHCTBA C OJHOM

76
IIEPEMEHHOM U UX peLICHUE
77 CucTeMbl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka HOK
OJIHOM MEPEMEHHON U X PELIEHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
N3o06paxeHune perieHus JMHEHHOTro
bubnunoreka LIOK
80 HEpPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOiA
N300paxkeHune penieHus TMHSHHOTO
bubnunoreka LIOK
81 HEpPABEHCTBA M UX CUCTEM Ha
. N https://m.edsoo.ru/7f42c9e4
YU CIIOBOUMPSAMOiL
20 KonTponbHas padoTa no temam
"HepasenctBa. CucteMblypaBHEHUI"
bubnnorexa [JOK
83 [TonsTepyHkMH s
https://m.edsoo.ru/7f433c12
24 OO6nacTh onpeneaeHus] © MHOXKECTBO bubnmnorexa [JOK
3HaYeHUN PYHKIHNH https://m.edsoo.ru/7f433d84
85 Crnioco0b13a1anuspyHKIUN
86 I'padukpyHkumu
%7 CaoiicTBa GyHKIINHU, UX OTOOpaKeHUE
Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIHIT
29 [Tpumeps! rpadukoB GyHKINH,

OTPaXKAIOIUX peabHbIE MPOIECChHI




OyYHKIMH, OMUCHIBAIOLINE MPAMYIO U

bu6nmoreka [IOK

90 0OpaTHyio NPONOPUHOHATLHbIE https://m.edsoo.ru/7f434bbe
3aBHCHMOCTH, X IpaduKu T '
91 l'unep6omna
92 l'umep6ona
bu6nmmoreka [IOK
93 I'pabuxdynkium y = x?
paduKpynicLiH y https://m.edsoo.ru/7f4343¢2
bubnuoreka [{OK
94 ['pabuxdynknmm y = x>
paduicymiuit y https://m.edsoo.ru/7f434572
Oyukuun y =x%, y = X, y = VX, y = [X[; BuGmorexa LOK
95 rpaduUecKoe pereHne ypaBHeHUI 1 hitps://m.edsoo.ru/7f434d38
CHCTEM YpaBHECHUIA T '
Oyukuun y =x%, y = X%, y = VX, y = [x[; BuGmorexa LOK
96 rpaduyeckoe pelieHue ypaBHeHUu! 1 hitps:/m.cdsoo.ru/7i434chd
CHCTEM YpaBHECHUIA T '
[ToBTOpEHUE OCHOBHBIX MOHITUN U Eubs 10K
nOIHoTEKA
o7 MCTOJI0B KypCOB 7 H 8 K1aCCOB, https://m.edsoo.ru/7f4371aa
000011IeHNE 3HAHUI T '
[ToBTOpEHNE OCHOBHBIX MOHITUN U Eubs 10K
nOIHoTEKA
98 METOIOB KypCOB 7 it 8 K1AcCoR, hitps://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI T '
[ToBTOpEHNE OCHOBHBIX MOHITUN U Bubs OK
99 METOJIOB KypCOB 7 M 8 KJIacCOB, htlfpsj?/ljr(fee;i)c];[ru/7f437510
00001eHrE 3HAHUI T '
[ToBTOpEHUE OCHOBHBIX MOHITUN U Bus 10K
nOINOTEKA
100" merozos kypcos 7 i § kiaccos, https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHNI T '
101 = UroroBaskoHTposbHasIpaboTa bubmuoteka [IOK




https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJI0B KypcoB 7 U 8 KJIaccoB,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6nmmoreka [IOK
https://m.edsoo.ru/7f437858




9 KUIIACC

Ne
n/
n

Temaypoxa

PanmonananHbBIE YKCIIa,
HMppaIMOHAILHBIE YHCIA,
KOHEYHBIE U OECKOHEYHBIE
JECATUYHBIC TPOOH

MHOXeCTBO NEHCTBUTEILHBIX
Yyycel; 1eHCTBUTEIbHBIE YHCIIa
Kak 0ECKOHEYHBIE JECITUYHBIE
npodu

KoauuyecTBo4uacoB

Bce
ro

KonTpoabHubiepa
00ThBI

IIpakTnyeckuepa
00ThI

DJIeKTpOHHbIeIU(POBBICOOPA30BATEIbH
blepecypchl

B3anMHO oHO3Ha4HOE
COOTBETCTBUE MEKIY
MHOECTBOM JICHCTBUTEIBHBIX
YHUCeNl U MHOXKECTBOM TOYEK
KOOPAMHATHOU IIPSAMOM

CpaBHeHHE IEUCTBUTEIBHBIX
qrcen, apupMeTHIECKIe
JIEUCTBUS C JEMCTBUTEILHBIMU
YHUCIaMHU

[TpubnmxE€HHOE 3HAaUCHNE
BEJIMYMHBI, TOYHOCTh
NpUOIHKEHUS

OxpyrieHueyucen

Oxpyrienueuuncen

[Ipukunaka u oneHka




PE3YIbTATOB BBIUMCIICHHI

IIpukunka u oueHka

? pE3yJIbTaTOB BBIYUCIICHUN
JInnelinoe ypaBHeHue. Pemienue

10 YPAaBHEHUH, CBOIALIUXCS K bubmmorek L{OK https://m.edsoo.ru/7f43bf66
JINHENHBIM
JIuneitnoe ypaBHeHue. Pemenue

11 YPaBHEHUH, CBOIALINXCS K
JINHEMHBIM
KBanpaTtHOoe ypaBHeHue.

12 Pemenue ypaBHeHuUi, bubnuoreka LIOK https://m.edsoo.ru/7f43¢542
CBOJAIIUXCS K KBaJPAaTHBIM
KBanpatHoe ypaBHeHueE.

13 Pemenue ypaBHeHui, bubnuoreka LIOK https://m.edsoo.ru/7f43¢542
CBOJAIIUXCS K KBaJPAaTHBIM

14 bukBaapaTHbleypaBHEHUS bubnuoreka [{OK https://m.edsoo.ru/7f43¢3d0

15 bukBanpaTHbieypaBHEHUS bubnuoreka LIOK https://m.edsoo.ru/7f43¢3d0
[Ipumeps! penieHuss ypaBHEHUN

16 TpeTher U 4YETBEPTON CTEIEHEN
Pa3I0KEHUEM Ha MHOKUTEIH
[Ipumeps! penieHus: ypaBHEHUN

17 TpEeThEN U 4YETBEPTON CTEIEHEN
pa3ioKeHNUEM Ha MHOKUTEIH

18 Pemenmepobro- . bubmuoreka [{OK https://m.edsoo.ru/7f43¢9b6
palnoHaIbHBIXypaBHEHUM

19 Pemenmeapooro- . bu6mmoreka LIOK https://m.edsoo.ru/7f43¢9b6
paloHaIbHBIXypaBHEHUM

20 Pemrenue TeKCTOBBIX 3a7a4




21

aJ'Il"e6paI/I‘IeCKI/IM METOA0OM

Pemenue TeKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

24

Pemrenue TekCTOBBIX 3aa4
anredpanvyeckuM METo10M

KontposbHas paboTa mo teme
"YpaBHeHUs C OJTHOU
nepeMeHHon"

VYpaBHeHHE C ABYMS
MEPEMEHHBIMH U ero rpaduk

bu6mmoreka LIOK https://m.edsoo.ru/7f43d0b4

25

26

27

YpaBHEHHE ¢ IByMS
MIEPEMEHHBIMH U €T0 rpaduk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ peLIeHUE
Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pelIeHue

bu6mmorteka LIOK https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IBYMs
MEPEMEHHBIMH U €€ pelieHne

29

Cucrema IByX JIMHEHHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€ pelIeHNUE

30

Pemenue cucrem aByx
YpPaBHEHUM, OJHO U3 KOTOPBIX

JIMHEWHOE, a IPyroe — BTOPOU

CTCIICHU

bu6mmoreka IIOK https://m.edsoo.ru/7f43d23a




31

32

33

34

Pemenue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

Pemenue cucrem aByx
YPaBHEHUM, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

Pewenne cucrem aByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEeHU

I'padmueckas nuHTEpIIpeTaLIUs
CUCTEMBbI YPaBHEHUM C JBYMS
MepEMEHHBIMU

bubmuoreka I{OK https://m.edsoo.ru/7f43d55a

35

Pemnrenuie TekCTOBBIX 3a7a4
anredpanvyeckuM crnocooom

36

37

Pemnrenuie TekCTOBBIX 3a7a4
anredpanvdeckuM crnocooom

KonrtponbHas pabora no Teme
"CucreMbl ypaBHEHUI"

38

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

40

HucnoBbie HEPABEHCTBA U UX
CBOMCTBA

JInHeHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

bu6mmoreka LIOK https://m.edsoo.ru/7f43ad5a

bubmuoreka [{OK https://m.edsoo.ru/7f43af08




41

42

43

JIuHeiitHbIe HEPaBEHCTBA C
OJIHOM IIEPEMEHHOMN U UX
pelieHue

JIuHeiitHble HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

CucreMsl JIMHEHHBIX

HCPABCHCTB C O,HHOI>'I
nepeMeHHoﬁ " UX PCUHICHUC

bubmuoreka [{OK https://m.edsoo.ru/7f43af08

bu6mmoreka LIOK https://m.edsoo.ru/7f43af08

44

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pelICHUE

45

46

47

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pELICHUE

KBanpatHble HEpaBEeHCTBA M UX
pereHue
KBaHpaTHI)IC HEPABCHCTBA U UX
pereHue

bu6mmoreka LIOK https://m.edsoo.ru/7f43b098

bu6mmoreka LIOK https://m.edsoo.ru/7f43b21e

48

49

50

KBaHpaTHI)IC HEPABCHCTBA U UX
pereHne

KBaznparHble HepaBeHCTBA U UX
perieHue
KBaHpaTHLIe HEPABCHCTBA U UX
perieHue

bu6mmoreka LIOK https://m.edsoo.ru/7f43b5a2

51

I'padnueckas unTEpIIpeTaLins
HEPAaBEHCTB U CUCTEM
HEPaBEHCTB C JABYMsI

bu6mmoreka IIOK https://m.edsoo.ru/7f43b098




52

INEPEMEHHBIMU

I'paduueckas uHTEpIIpETAIIS
HEPaBEHCTB U CHCTEM
HEPaBEHCTB C IBYMS
HepeMEHHBIMH

53

KonrponsHas pabora o teme
"HepaBencrsa"

54

55

KBagparuunas pyHkuus, eé
rpaduK U CBOMCTBA
KBanparnunas pynkuus, eé
rpaduk u cBoiicTBa

bu6mmoreka LIOK https://m.edsoo.ru/7f4396¢6

bu6mmoreka LIOK https://m.edsoo.ru/7f439842

56

KBagpatuunas ¢pyHkuus, eé
rpaduK U CBOMCTBA

bu6mmorteka LIOK https://m.edsoo.ru/7f4399b4

57

58

59

[TapaGona, KOOpAMHATHI
BEPILINHBI TapaloIIbl, OCh
CUMMETPUU NapaboJIb

[Tapabona, KoOpIuHAThI
BEPILIMHBI TapaloJIbl, OCh
CUMMETpPHUHU NapadoJIbl

[Tapabona, KOOpIMHATHI
BEPILIMHBI TapaloJibl, OCh
CUMMETpPHUHU NapadoJibl

bu6mmoreka LIOK https://m.edsoo.ru/7f439eb4

bu6mmoreka LIOK https://m.edsoo.ru/7f43a03a

bu6mmoreka LIOK https://m.edsoo.ru/7f43alac

60

[TapaGomna, KoopIuHATHI
BEPIIHHBI MapaboJIbl, OCh
CUMMETpPHUHU TapadoIbl

bu6mmoreka IIOK https://m.edsoo.ru/7f43a31e

61

[TapaGomna, KoopuHATHI
BEPIIUHBI MapaboJIbl, OCh
CUMMETPUU NapaboJIbl

bu6mmoreka IIOK https://m.edsoo.ru/7f43a526




[Tapaboia, KOOpAMHATHI

62 BEPILIMHBI TapaloJIbl, OCh
CUMMETpPHUHU TapadoIbl
63 I'paduxudynkmuii: y =kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x]
64 I'papuxudynkuuit: y = kx, y =
kx +b, y=k/x, y=x*, y=VX, y=[X|
65 I'papuxudynknunit: y = kx, y =
kx +b, y=k/x, y=x°, y=VvX, y=[X|
I'padbukudynkumii: y =kx, y =
66
kx +b, y=k/x, y=x°, y=vX, y=[x|
67 I'papuxudynknunit: y = kx, y =
kx +b, y=k/x, y=x*, y=VvX, y=[X|
68 I'padbukudynkumii: y =kx, y =
kx +b, y=k/x, y=x°, y=VvX, y=[X|
KonTponbHas pabota mo Teme
69 " p " p bu6mmoreka LIOK https://m.edsoo.ru/7f43ab84
OyHKIUU
[TonsATHEUNCIOBONUIIOCIEIOBATE
70 A bu6mmoreka IIOK https://m.edsoo.ru/7f43e6¢c6
JTHHOCTH
3aanue mocae10BaTeIbHOCTH
71 pEKyppeHTHOMN HopMyIIOi U bubnuoreka [{OK https://m.edsoo.ru/7f43ebda
dhopmymoit n-ro wieHa
Apudmernueckas u
72 pud bubmuoreka [{OK https://m.edsoo.ru/7f43ed7e
reoOMeTPHUYECKAsIPOTrpeCcCun
Apudmernueckas u
73 pu Bu6maorexa LOK hitps://m.cdsoo.ru/7f43f3b4
reOMETPHYECKASTIPOTPECCUI
@opmyJIbl N-TO YIeHa
74 PMYy Bu6miorexa [IOK hitps://m.edsoo.ru/7f43f58a

apupMETHIECKON U




75

76

reOMETPUYECKON MPOTrPECCUid,
CYMMBI [IEPBBIX N YJICHOB

@®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUYECKON POrpecCuid,
CYMMBI MEPBBIX N YJICHOB

@opMyIIbI N-IO YjIeHa
apudmeTnyeckoit u
reOMETPUYECKON POrpeccuid,
CYMMBI [IEPBBIX N YICHOB

bu6mmoreka LIOK https://m.edsoo.ru/7f43ef2c

bu6mmoreka LIOK https://m.edsoo.ru/7f43f0c6

77

@opMyIibI N-IO 4jIeHa
apumeTnyecKoi u
reOMETPUYECKON POrpeccuid,
CYMMBI TIEPBBIX N YJICHOB

bu6mmoreka LIOK https://m.edsoo.ru/7f43f72e

78

@opMyIibI N-IO 4jIeHa
apupMeTHYECKON U
r€OMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YJICHOB

bu6mmoreka LIOK https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHune 4ieHOB
apudmeTnyeckoit u
r€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPAWHATHOM
IJIOCKOCTH

80

N3o0pakeHune 4ieHOB
apudmeTnyeckoil u
Tr€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPAWHATHOMN
TUIOCKOCTH

81

JIuHenHbIil 1




82

BKCHOHCHHHaHBHBIﬁpOCT

CI0KHBIETIPOLIEHTHI

bubmuoreka I{OK https://m.edsoo.ru/7f43fe0e

83

84

C1o>XKHBICTIPOIIEHTHI
KontponbHas paboTa mo teme
"YucaoBbie
OCJIEN0BATEILHOCTH"

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

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

85

[ToBTOpeHUE, 06001IICHNE 1
CHCTEeMaTH3allus 3HAaHUH.
3anuch, CpaBHEHHE, ICUCTBUS C
JIeHCTBUTEIbHBIMH YHCIIAMH,
YHUCIIOBas MpsMas

86

[ToBTOpenue, 0600IICHNE 1
CUCTEMaTU3ALs 3HAHHUMN.
[TpoueHTHI, OTHOIICHHUS,
MPOTIOPIHH

87

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
Oxkpyrnenue, npubIKeHue,
OILICHKA

88

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
Pemnrenuie TekCTOBBIX 3a7a4
apudmeTnyecKkuM crnocodom

bu6mmoteka IIOK https://m.edsoo.ru/7f443b12

89

90

[ToBTOpeHme, 0600IIEHNE U
cHCTEMaTH3aInsI 3HAaHUH.
Pemrenuie TeKCTOBBIX 3a1a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHuEe, 06001IIeHNE 1

bu6mmoreka [IOK https://m.edsoo.ru/7f443cd4

bubmuoreka [{OK https://m.edsoo.ru/7f443fea




91

92

93

94

95

96

cucTeEMaTH3alis 3SHAHUH.
Pemrenue TekCTOBBIX 3a7a4
apu(METHYECKIM CIIOCOOOM

[ToBTOpEeHmE, 0000IIEHNE U
CHCTEMaTH3aINs 3HAHUMH.
[IpeobpazoBanue
anreOpanvecKuX BhIPAKEHU,
JOMTYCTHMBbIE 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE 1
cCHCTEMaTH3aIlHs 3HAHUM.
[IpeobpaszoBanue
anredpanvecKux BbIPAXKEHU,
JOITYCTHMBIE 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMaTH3als 3HaHHM.
[Ipeobpa3zoBanue
anredpanvecKux BhIpAKEHU,
JIOITYCTHMBIE 3HAYCHHUS

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlNs 3HAHUH.
[Ipeobpa3zoBanue
anredpanvecKux BhIpaKEHUH,
JIOMyCTUMBIEC 3HAUCHHSI
[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aIlus 3HAHUM.
DyHKIUU: IOCTPOEHHUE,
CBOMCTBA M3yYEHHBIX (PYHKITUN
[ToBTOpeHuEe, 06001IeHNE 1
cUCTEMaTH3aIlNs 3HAHUM.

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

bu6mmoreka LIOK https://m.edsoo.ru/7f444364

bu6mmoreka LIOK https://m.edsoo.ru/7f4446f2

bu6mmoreka LIOK https://m.edsoo.ru/7f444a94

bubnmnoreka [{OK https://m.edsoo.ru/7f444c56

bubmuoreka [{OK https://m.edsoo.ru/7f444f44




97

98

@YHKIUU: TOCTPOEHUE,
CBOWCTBA M3YYCHHBIX (PYHKIUH

[ToBTOpEeHME, 0000IIEHNE U
CUCTEeMAaTH3alusl 3HAaHHH.
OYHKIMH: TOCTPOCHHE,
CBOMCTBA M3yYEHHBIX (PYHKITUN

[ToBTOpeHUE, 06001ICHNE 1
cucTeMaTh3alus 3HaHUMH.
OyHKIUH: TOCTPOEHHE,
CBOMCTBA U3YYEHHBIX (PYHKIIHIA

bu6mmoreka LIOK https://m.edsoo.ru/7f44516a

bu6mmoreka LIOK https://m.edsoo.ru/7f4452e6

99

[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3anus 3HaHH.
I'paduueckoe penicHue
YpaBHCHHUH U UX CUCTEM

bu6mmoreka LIOK https://m.edsoo.ru/7f445516

100

[ToBTOpEeHME, 0600IICHNE 1
CHCTEMaTH3aINsI 3HAHUH.
I'padnueckoe pemienne
YPaBHEHUH U UX CUCTEM

101

102

HroroBasikoHTposbHasgpaboTa

O0600111eH1E U
CUCTEMATHU3ALUI3HAHUN

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBLTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOMN ITPOT'PAMMBI

7 KJIACC
Koxn .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHONM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
1 YHucna 1 BBIYUCIICHUS
. BoinonHsATe,  coderas  yCTHbIE UM I[HUCbMEHHbIE  HPHUEMBI,
' apupMeTHyecKue JeMCTBUS C pallMOHAIbHBIMU YUCIAMU
HaxoauTe  3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUH, collepKallluX OObIKHOBEHHBIE U IECSITUYHBIE IPOOH
[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IpOoOb)
1.4 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONHATE NPUKHUIKY U OLIGHKY pe3ysibTaTa BBIYMCIECHUH, OIEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE JIeHCTBUSA €O
CTETIEHSIMH C HaTypaJbHbIMU MOKa3aTeIsIMU
- [IpuMeHATh TNpPU3HAKU JAECITUMOCTH, Ppa3JIOKEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  NpakTUKO-OpMEHTHUPOBAaHHBIE  3a/Jadyd, CBS3aHHBIE C
OTHOIIEHUEM BEJIMYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYUH,
1.8 MIPOLIEHTAMH, HHTEPIPETUPOBATh pE3YyNbTaThl pEIICHUs 3aJad ¢
y4€TOM OTpaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMH paccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
51 Hcnonp3oBarh anreOpanveckyr0 TEPMUHOJOTHIO W CHMBOJIHKY,
‘ MPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOr0 MaTepuana
59 Haxonute 3HadueHuss OYKBEHHBIX BBIP@KEHHM TpU  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoimonHATe mpeoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MIPUBEICHUEM TOJJOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOT'OWIEH, NPUMEHATh (OpMyJbl KBaJgpara CyMMbl M KBaJpara
pa3sHOCTH
Ocy1ecTBIATh pa3aoKEHUE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKU OOLIEro MHOXKHTES, TPYINIIUPOBKU CIaraeMbix,
npuUMeHEHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
"6 [TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PELICHUST PAa3IMYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU I10Ka3aTENIIMU
. TUTSL TPEOOPa30BaHUS BRIPAKESHUH
3 YpaBHEHMSI U HEPABEHCTBA
Pemarp JsmMHENHBIE YpaBHEHHMS C OJHOW INEPEMEHHOW, NPUMEHSA
3.1 IpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHIBHOMY EMY.
IIpoBepsTh, SBISIETCA JIU YUCIIO KOPHEM ypaBHEHUS
32 [IpumensaTs rpaduyeckue MeTOAbl MNPU  PELICHUH JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
33 [TonOupats mpUMepsl Hap Yuce, SBISIIOIIMXCS PEeIeHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOpAMHATHOMN TIOCKOCTH IpaduK TMHEHHOTO ypaBHEHUS C
34 IBYMsI NIEPEMEHHBIMH; IOJIb3YACh TpaUKOM, MPUBOJIUTH MPUMEPHI
pELIeHNs] ypaBHEHUS
15 Pemrate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHU C ABYMs IEPEMEHHBIMU,
' B TOM YHCIIE TpapUUECKU
CocTaBnATh U pemarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 110 YCIIOBUIO 33/1a4d, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar
4 Koopaunats! u rpadpuku. @yHKIuu
N300pakaTh Ha KOOPIMHATHOM MNpPSIMOMl TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH, WHTCPBAJbI, 3alMCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
42 OTtmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpJAMHATAM




Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh Tpaduk GyHKIUN y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (PYHKUIUH HM3BECTHBIC 3aBHCHUMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PAacCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI
4.5 HaxoauTs 3HaueHue GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckuwii cnoco® TPEACTABICHUS U aHAIM3A
4.6 uHboOpMallMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoOBEPSIEMOro .
00pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarta
1 Yucna v BIYUCIIECHUS
Hcnonp30BaTh  HayalbHbIE  TNPEACTABIECHUS O  MHOMKECTBE
. NEHCTBUTENBHBIX YUCEN JJISi CPAaBHEHUS, OKPYIJIEHUS W BBIUMCICHUH,
. n300pakaTh JEMCTBUTENbHBIE YHUCIA TOYKAMH HA KOOPJMHATHOU
psAMON
[IpumensaTs noHATHE apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
- HaXO/JWTh KBaJpaTHble KOPHHU, MHCIONB3Ys IpH HEO0O0XOAUMOCTH
' KaJIbKYJISITOP, BBIIOJHATH MpeoOpa3oBaHUs BBIPAXKEHUH, COJEPIKaAIINX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl CBONCTBA KOPHEN
3 Hcnonb3oBare 3amuck  OONMBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHH C IEJIbIM
MoKazaresiem
BBIMONHATE ~ TOXKIECTBEHHbIE  IMPeoOpa3oBaHMs  PALMOHAIBHBIX
2.2 BBIPQKCHHII HA OCHOBE TMpaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U
anreOpandecKuMu ApoOsIMu
2.3 PackiagpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEIN




)4 [IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUs Pa3IUYHBIX

3a7a4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 pealIbHOM MPAKTUKU
3 VYpaBHEHMSI U HEPABEHCTBA

Pemarp nuHeENHblE, KBaJApaTHbIE YPABHEHHMsS M PaLMOHAJIbHbIE
3.1 YpaBHEHUS, CBOASIIMECS K HUM, CUCTEMBbl JBYX YpPaBHEHUH C ABYMs

NEPpCMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
32 ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduuecKux

HpeILCTaBHeHI/Iﬁ (YCTaHaBJII/IBaTI), HMECT JIM YpPaBHCHHUEC WJIM CUCTEMA

ypaBHeHI/Iﬁ peuicHusd, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoaute OT crnoBecHOM  (OpMYyNTHpPOBKM 3amauyu K  e€
33 anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
34 pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WIUTFOCTPAllMI0O  MHOXECTBA  PELICHUM

HEPaBEHCTBA, CUCTEMbl HEPABEHCTB

4 OyHKIIUA

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U S3BIK
Al (TepMUHBI, CHUMBOJHWYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAUCHUE
. GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENesaTh CBOWCTBA (HYHKIIMH

o e€ rpaduky

Crpouts rpaduku JIeMEHTapHBIX (QYHKIUH BUJA:

4.2 y = k/x, y=klx, y =X, y = X3, y = [X|, ONUCBIBAaTh CBOMCTBA YNCIIOBOI
byHKIUY 10 e€ rpapuKy

9 KUIACC

Kon
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM

NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111eTr0 00pa30BaHUs

pe3yjabTara

1 Yyciia ¥ BLIYUCIICHUA

1.1 CpaBHUBaTh M YNOPSAOYMBATH PALMOHAIBHBIE W HMppalMOHAIbHbBIE




qucia

1.2

BremoaaaTh apI/I(bMeTI/I‘-IeCKI/Ie HGI;'ICTBI/ISI C palMoOHaJIbHbIMU YUCJIaMHU,
CoucTass YCTHbIC U NHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUSA C

HppaiiOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonute 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYUCIIATH 3HAUYCHU S YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb IICfICTBHTﬁJIBHBIG YunCiia, BBIIIOJHATE NPUKHUIKY PE3YyJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN

2.1

22

2.3

24

YpaBHEHHUs 1 HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHbIC YpaBHCHU, YpaBHCHUA,

CBOAAINIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paLII/IOHaJ'ILHLIe YpaBHCHUA

Pemartn cuctemel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C IABYM: IICPECMCHHBIMU
U CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OHO YPAaBHCHHUC HEC ABJIACTCA

JIMHENHBIM

Pemrate TEKCTOBBIE 3ajadm anre6pa1/1quKI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHUA WM CUCTEMbBI JIIBYX ypaBHeHHfI C JABYMs

NEPEMEHHBIMU

[IpoBoauTh mpoOCTEWIIME MCCIEIOBAaHUA YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciiu UMECT, TO CKOJ'IBKO)

2.5

2.6

2.7

Pemats JIMHEHHBIC HCPaBCHCTBA, KBaaApaTHEBIC HCPaBCHCTBA,
1/13o6pa>1<aTL pCHICHUC HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aI1uChIBaTh
peuieHuC ¢ TIOMOIIIBIO CUMBOJIOB

Pemate cucTeMBI JIMHEHHBIX HCPaBCHCTB, CHCTCMbI HCPABCHCTB,
BKIIFOHArOIMEe KBAaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL peIICHuc
CUCTCMbI HCPABCHCTB Ha YK CIOBOH l'[p}IMOf/'I, 3alIMCbIBATh PCHICHUC C

ITOMOIIBKO CMMBOJIOB

Hcnons30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a1a4

DOyHKIUU

3.1

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbIBaTh

CXEMAaTUYEeCKH PacIoJIOKEHUE Ha KOOPAMHATHOMN TIOCKOCTH Ipa(pUKOB




dbyuknuii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

33

34

4.1

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IJIOCKOCTH TpadukoB GyHKUMHA BuAa y = VX, y = |X| U omuchIBaTh
cBoiicTBa (DyHKITHI

Crpouthb ¥ H300pakaTh CXeMaTH4YeCKH TIpaduKd KBaJIpaTUIHBIX
(GyHKIMH, ONHUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIHHA IO WX
rpadukam

PacniosHaBath KkBaapaTtuuHyr (GYHKIHIO 1O (opmylie, TPUBOIUTH
MpPUMEPHl KBaJpPAaTHUHBIX (PYHKIUH W3 pEaNbHOW JKU3HH, (DU3HKH,

r€OMETpUU
ApudmeTnueckas U TeOMETpUYECKasi IPOrpeccuu

Pacnio3naBath apupMeTHYECKYI0 U T€OMETPHUECKYIO ITPOTPECCHH TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

4.3

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYyN n-TO YiEHa
apu(pMeTHYECKOW U TeOMEeTPUYECKON MPOrpeccHii, CyMMBbI MEPBBIX N
YJIEHOB

N300paxaTh uieHbl MOCIEI0BAaTEIbHOCTH TOUKAaMH Ha KOOPJAMHATHOMN

IIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3aaayu H3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaAHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE palMOHAIBHOTO YHWCIIA, 3alHCh, CPaBHEHHE,
YIOPSA0OYMBAHUE PALIMOHATIBHBIX YHCET
15 Apudmernueckue IeMCcTBUS ¢ pallMOHAIBHBIMU YuciIaMu. Pemenue 3amgay u3
' peasbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [IponeHTsl, 3amuch MPOLEHTOB B BHUJAE APOOM MU APOOH B BHJIE MPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKU
15 [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle @psMas M oOparHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHUs
51 [IepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCHMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIBI.
' Beraucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  pPaBHbIE
' BBIPAXKECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHowienbl U MHOrouaeHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
o6 @®opMyiIbl COKpAaIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' ®opmyia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOrOWIEHOB HA MHOKHATEIH
3 YpaBHeHus
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBWia IpeoOpa3oBaHMs YypaBHEHUS,

PaBHOCUJIBHOCTb YPaBHEHUU




JluHeitHoe ypaBHEHME C OJIHOW MEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOTO

32 YpaBHEHUS, PELICHUE JINHEUHBIX YPaBHECHUI
33 CocraBieHHe ypaBHEHUI 10 YCJIOBHUIO 3a/1aud. PelieHue TEeKCTOBBIX 3a1ay C
' IIOMOUIbIO YPaBHEHUHN
34 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEeHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl permeHus: TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKIuu
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TPOMEKYTKU. PaccTossHue MeXy ABYMs TOUYKaMU KOOPJAMHATHOMN
' psAMOit
43 [TpsmoyronbHas cuctema kKoopauHar, ocu Ox u Oy. Abcuucca U opAUHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UTeHHe TpaguKOB pearbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YPAaBHEHMM U CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
. KBagpatubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1enpIM IoKasaresneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3ioKeHUe KBaAPaTHOrO TPEXWIEHA HA MHOXKHUTEIN




2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHNUE, YMHOKEHHUE, JICICHUE allreOpandecKux apooei

2.4 PanmonansHbIe BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS 1 HEPABEHCTBA

a1 KBanpatHoe ypaBHenue, Qopmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHMi, CBOAAIMXCA K JMHEHHBIM U KBAJIPATHBIM

3.3 [Ipocreiimme qpoObHO-palliOHANIbHBIE YPaBHEHUS

I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH C JBYMs IlepeMeHHbIMU. [IprMepsl pemenus cucrem
HEJMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 aNredpandeckum crnocodom

3.6 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHncTBO ¢ 071HOM TTepeMEeHHOM

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuHelHbIe HEpaBEHCTBA C OJHON EPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIIUU

il [lonstne ¢ynknuu. OOIacTb ONpeIeNeHuss M MHOXKECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB yHKIHM, OTpaXKaroUX pealbHble IPOLECCH

a4 OyHKIMM, OINHUCHIBAIOIIME NPSIMYIH0O M OOpaTHYIO MpPONOPLHOHAIbHbBIE
' 3aBUCUMOCTH, UX I'pauKu

4.5 OyHKIUU y =x7 y = x°

4.6 Oyukuuu y = [x, y = |x|

4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI

9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna u BBIYUCIICHUS




PaHI/IOHaJ'IBHBIe 4yuciia, HppalUMOHAJIBHBIC YHCJIAa, KOHCYHBIC U OeCKOHEYHEIE

= JIECSITUYHBIE IpOOU
MHOXeCTBO IeHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHbIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN npsAMoil. CpaBHEHHE 1€HCTBUTENBHBIX
4yucell
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KAIOIIEro MUPA,
14 JUINTETIBHOCTh TPOLIECCOB B OKpyXkaromeM wmupe. [IpubnumxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyriaenue yucen. [Ipukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs C OHON NTEpEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienne ypaBHEeHUM, CBOASIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpPETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUeE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX ypaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JINHEHHOE, a IPYyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne muHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
516 I'paduueckass mHTepnpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
‘ IIEPEMEHHBIMU
3 OyHKIMH
3.1 KBanparuunas ¢ysaknus, e€ rpadpuk u cBoiictBa. [lapabGona, KOOpIUHATHI




BEPIINHBI TapadoJIbl, OCb CHMMETPHH MTapadOJIbI

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

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

34 I'paduku hyHKIMI , 1 UX CBOMCTBA
4 YucioBble OCIE0BATEIBHOCTH

i1 Omnpeznenenne u COcoObl 33/1aHUSI YUCIOBBIX IOCIEIOBaTENIbHOCTEH. 3amanue
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoit u popmyoii n-ro ujaeHa

42 Apudmernueckass mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckass mnporpeccuss. PopMmyibl n-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH M TeOMETPUYECKOW Mporpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbI€ POLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
Omepalvy HaJl MHOXXECTBAMM, YMEHHUE OIEPUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE UCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL OITUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYruX y4eOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEAEICHHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJINUTH INPHUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHHe OonepupoBarTh MOHATHAMU: HATypajlbHOE 4YKCIIO, IPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecaTU4Has ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAL[MOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE  BBINNOJHATH  JEHUCTBHS C  YHUCIAMH, CPaBHUBATb U
YHOOPSIOYMBATh YHCIA, IPEACTABIATH 4YHUCIA HA KOOPAMHATHOM
IIPSIMOM, OKPYIUIATH 4YHUCIIA;, YMEHHE JeNaTh IPUKUAKY U OLECHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAcdy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTEIH, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYNI Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpPeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pPEUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMH U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCca M BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuiesiorpaMMm, pomMO, TpPSIMOYrOJbHUK, KBaapaT, Tpamerus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHATHUSMH: CTOJOUKOBBIE M KPYTOBBIC
IMarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJIbllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATh M  MPeoOpPa3OBBIBATH




15

16

nH(popMaLnI0, TPEACTABICHHYI0 B TalOiHMIlaX M Ha Jguarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
SKCIIEPUMEHT), DJJIEMEHTapHOe CcOoObITHE (PIEMEHTApHBIM HCXO0.)
CIIy9aifHOTO OTIBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yYMEHHE peliaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO TMepedopa W C HUCIHOJIb30BAHUEM
MpaBujia YMHOXKEHHS; YMEHHE OLEHHMBATh BEPOSATHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucia 1 BEIUMCIIEHUS

1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH IEIbIX YUCEeT

- OObIKHOBEHHBIE UM JIECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEYHbIE
. MepUoaNYecKHe Jpodu

13 PanmonaneHbie unciaa. ApudMeTHUYecKHe OIepanud C PalroOHATBHBIMU
. YUCIaMHU

» JeiicTBuTenpHble unciaa. Apu@MeTHYecKrue onepanu ¢ JCHCTBUTEILHBIMU
. YUCIaMHu

s [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJIA OKPYIJICHHS, NMPUKUIKA M OICHKA
' pe3yibTaTa BEIUUCICHUN

2 Anrebpanyeckue BbIpaXKEHUS

2.1 BbykBenHble BbIpakeHHs (BbIpaXXKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nensiM nokazareneM. CTeNneHb C pallMOHAIBHBIM IOKa3aTelIeM.
. CBoiicTBa cTeNeHU

2.3 MHoro4IeHbI

24 Anrebpanyeckas 1poOb

. Apudmernueckuii  KopeHb  HaTypalbHOM  cremeHu.  JleHWcTBUS  C
. apu(pMeTHYECKUMHU KOPHAMHU HATypaJIbHON CTETIEHU

3 VYpaBHEHUs 1 HEPABEHCTBA

a1 Lensle u npoOGHO-palioHanbHble ypaBHEHHsS. CHCTEMBI M COBOKYIHOCTHU
' ypaBHEHUH

1s ensle u apoOHO-panmoHanbHble HepaBeHCTBa. CUCTEMBl U COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a/1a4

4 Uucnoble nociie10BaTEIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN

4.2 Apudmerndeckass ¥ TeoMeTpudeckas mporpeccuu. Dopmyna CIOKHBIX




MPOLIEHTOB

5 OyHKIUU
Oyuknmsi, crnocoOsl 3amanus GyHkinuu. [padux  dyakmuu. OO6macTh
omnpeieNieHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknum.
5.1. [IpomMeXyTKH 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKiuu. Haubonpimiee u HauMeHbIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenne reoMeTpudecKrux BEITUYNH
7.6 BexTops! Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Anrebpa, 7 xmacc/ Mep3msak A.I., Ilomonckumit B.b., Sxup M.C.; mox penakuuein

[Togonsckoro B.E., O6miecTBO ¢ orpaHWYeHHON OTBETCTBEHHOCTHIO M3maTenbCKuil 1EHTP
«BEHTAHA-T'PA®y; AkimmonepHoe obmiectBo «M3aatenbetBo «IIpocBemenue»

» Anrebpa, 8 xmacc/ Mep3nsk A.I'., Ilomonckuit B.b., fAxup M.C.; mom pemaxiuei
[Togonsckoro B.E., O0miecTBO ¢ orpaHWYeHHON OTBETCTBEHHOCTHIO M3maTenbCKuil IEHTP
«BEHTAHA-I'PA®y»; AknuonepHoe obOmectBo  «M3marenbctBo  «IIpocBemieHue»
* Anrebpa, 9 kimacc/ Mep3nsik A.l., Ilomonckmit B.b., SIkup M.C.; monm penakiuei
[Togonsckoro B.E., O0miecTBO ¢ OrpaHWYeHHON OTBETCTBEHHOCTHIO M31aTenbCKUil IEHTP
«BEHTAHA-TI'PA®y; AkimonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey

METOAUYECKHE MATEPHUAJIBI IJI51 YUUTEJIA

Metonuueckoe mocobue. -Jluaus YMK A. I'. Mep3nsaka. Anrebpa (7-9)., /byuxo E.B.,
Mepznsk A.I'., ITononckuit B.b. Anredpa. 7 knacc.uznar.: BEHTAHA-T'PA®, kopniopatus
"Poccuiickuit yueOHUK".

Anrebpa. 7 knacc. lunaktudeckue marepuaisl./Mepaisak A.T., [Tononckuit B.b., PabunoBuy
EM.. -Jlumuas YMK A. I'. Mep3maka. Anredpa (7-9)., usmar.. BEHTAHA-TPAO,
KOpIIOpauus "Poccuiickuit yueOHUK"
Metonuueckoe mocobue. -Jlunus YMK A. I'. Mepsnska. Anreopa (7-9).,/.byuko E.B.,
Mepznsk A.T'., Ilononckuit B.b. Anrebpa. 8 knacc.uznar.: BEHTAHA-T'PA®, koproparus
"Poccuiickuit yueOHUK".

Hunaktuaeckue matepuainsl. -Jlunus YMK A. I'. Mep3nsaka. Anrebpa (7-9)./ Mep3msix AL,
[Mononckuit B.b., PabunoBuy E.M. Anrebpa. 8 xmacc., m3ngar.. BEHTAHA-TPA®D,

Kopropanus "Poccuiickuii yueOHUK"



Metoaudeckoe mocobue. -Jlunus YMK A. I'. Mepsnska. Anreopa (7-9). /bynko E.B.,
Mepznsk A.L'., [Tononckwuii B.b. Anre6pa. 9 xnacc., uznat.: BEHTAHA-I'PA®, xopniopanus
"Poccuiickuii yaeOHHK".

HMunaktuueckue marepuansl. -Jlunus YMK A.I'. Mepsnsika. Anredpa (7-9)/Mepzisx AL,
[Mononckuit B.b., PabunoBmu E.M. Anre6pa. 9 xmacc.., usznmat.. BEHTAHA-TPA®,

Kopropanus "Poccuiickuii yueOHUK"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075039
Bnageney Casuukan CBeTnaqa BUKTopoBHa

Oeictevrened C 31.03.2025 no 31.03.2026



http://www.tcpdf.org

		2025-10-05T21:15:55+0500




