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CocraBniena B coorBercTBUU ¢ DenepanbHoil paboyeil mporpaMmoll OCHOBHOTO OOIIETo
oOpaszoBaHus MO y4eOHOMY TmpeameTy «Aunrebpa» s 7-9 kmaccoB 00pa3oBaTeNIbHBIX

OpraHu3aIun.



Padoyas nporpamma y4e0HOro Kypca «Aaredpa» B 7-9 kiaccax

IHosicHuTEAbHAA 3aNMCKA

Anrebpa siBISeTCS OAHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO 00Iero oOpa3oBaHHs: OHa
o0ecreunBaeT U3y4yeHue IPyrux AUCLUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK U TYMaHUTapHOTO
LUKJIOB, €€ OCBOGHHE HEOOXOAMMO I MPOJOJIKEHHsI 00pa30BaHus U B TIOBCEIHEBHOM JKU3HU.
PazButne y oOydaomuxcs HayyHBIX TPEACTAaBICHUH O TMPOUCXOXKIEHHUH M CYIIHOCTH
anredpandeckux abcTpakiuii, crnocobe OTpakeHHs MaTeMaTUYeCKOM HayKoW SBICHHH U
IpOIIECCOB B TPUPOAE U OOIIECTBE, POJIM MAaTEMaTHMYECKOI'O0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHMIO HAYYHOI'O MHPOBO33PEHUS M KAYeCTB
MBIIIEHHsI, HEOOXOAUMBIX JJIS aJanTallid B COBpEMEHHOM IHdpoBom obiectBe. M3yueHnue
anredpbl 00ecreunBaeT pa3BUTHE YMEHUS Ha0/Il01aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJIbI, (OopMyIupoOBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHHM HCIOJB3YIOT JACAYKTUBHBIE H
WHIYKTHBHBIE PAcCyXIEHHsI, 0000IIeHHEe U KOHKpETH3aluio, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CAMOCTOSTEIBHOM JEATENbHOCTH
oOydaromuxcsi, MOITOMY CaMOCTOSITENIbHOE  pEIIeHUE 3aJad  SBJsIeTCsl  peaju3anueit
JeSITeIbHOCTHOTO NMPUHLIMIIA 00y4EHUS.

B crpykrype mnporpammbl yuyeOHOro Kkypca «Aunrebpa» Uis OCHOBHOTO OOIIETo
00pa30BaHMsl OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOAWYecKue JTUHMU: «YHucna u
BBIUMCIICHUSDY, «ANreOpandeckue BbIPAKEHUS», «YPaBHEHHS U HEpaBEHCTBa», «DYHKIHMWY.
Kaxxnas u3 3TMX colepKaTebHO-METOAMYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4EHHUs Kypca, B3aUMOJIEHCTBYS C IPYTUMU €ro JMHUAMU. B Xozie u3ydenus yuyeOHOro Kypca
00yYaroImuMCcs IPUXOAUTCS JIOTHYECKU PACCYKAATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII
A3bIK. B CBsI3M € 3TUM B nporpammy y4eOHOro Kypca «Anredpay BKIOYEHbl HEKOTOPbIE OCHOBBI
JIOTMKH, HpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jieslax MaTeMaTH4YeCKOro oOpazoBaHMs U
CIOCOOCTBYIOIIIME OBJAJCHUI0O OOYYaIOIIMMHUCA OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro
s3bika. CoaepKaTenbHOM U CTPYKTYpHOM 0COOEHHOCTBhIO Y4eOHOIro Kypca «Anredpay» sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanue JmHUM «Yucina M BBIYUCIECHUS» CIIYXKUT OCHOBOM ISl JaJIbHEHIIETO
U3Yy4YEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCS JIOTMYECKOTO MBIIUIECHUS,
(OpMHUPOBAHHIO YMEHHS IOJB30BaThCs AJTOPUTMAMHM, a TaKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIMMBIX Ui MOBCEIHEBHOM XHM3HU. Pa3BUTHE MOHATUS O 4YHUCIIE Ha ypOBHE
OCHOBHOT'O 00IIero oOpa3oBaHUs CBS3aHO C PALMOHAJIBHBIMH U MPPALMOHAIBHBIMU YHCIAMHU,
(hopMupoBaHUEM MpPEACTABICHUN O EWCTBUTEIILHOM YHCIIE. 3aBEpIICHUE OCBOCHHUS YHCIOBOM
JIMHUU OTHECEHO K CpelHeMY 0011eMy 00pa30BaHUIo.

Conepkanne JABYX alnreOpanyecKux JUHUA — «AJreOpandeckue BBIPAXKEHUS» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOPMHUPOBAHUIO y  OOydYaromUXCs
MaTeMaTHUYeCKOro amnmnapara, HEOOXOJMMOro MJs pelIeHHs 3aJad MaTeMaTHKH, CMEXHBIX
PEeIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHe OCHOBHOTO 00111eT0 00pa3oBaHus
y4eOHBIH  MaTepuan TpPYyHNIUPYETCsl BOKPYr  palMOHANBHBIX  BBIpaKeHHH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTHUKH KaK SI3bIKa JAJSl IOCTPOCHUSI MaTeMAaTHYECKUX MOJEINeH,
OINMCAaHUs MPOLIECCOB U SIBJICHUH peaqbHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TakkKe
JalbHEeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIWMOTo, B YAaCTHOCTH, IS
OCBOCHHMS Kypca WHGOPMATHKH, W OBJQJICHHE HABBIKAMU JIEAYKTUBHBIX PaCCyKICHUU.
[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET PA3BUTHIO BOOOpaXEeHHsI, CIIOCOOHOCTEN K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanue  (QyHKIHOHATbHO-TpadUUECKOW  JUHUM  HAIeNeHO Ha  IOJXy4YCHHE
00yJaromUMUCs 3HAHUH O QYHKIMSIX KaK BOKHEHIICH MaTeMaTHYECKON MOJCIH JIJIS OMUCAHUS
U HCCJEeNOBAaHUS PAa3HOOOPA3HBIX MPOLIECCOB U SBJICHWM B mpupoje U obmiectBe. M3yueHue



Marepuaja CIIOCOOCTBYeT pa3BUTHIO Yy OOYyYalOIIMXCSl YMEHHsI MCIIONb30BaTh pa3IMYHbIC
BbIpa3UTEIbHBIE CPEJICTBA SI3bIKa MaTEMaTHUKU — CJIOBECHbIE, CUMBOJHMYECKHE, Ipaduyeckue,
BHOCHUT BKJIaJ B (JOPMUPOBAaHUE MPECTABICHUN O POJIM MaTeMaTHKH B Pa3BUTUU LIUBUIIN3ALUU
U KyJbTYpBI.

CornacHo yueOHOMY IU1aHy B 7-9 kiaccax usydaercst ydeOHbIN Kypc «Anredpay», KOTOpbIH
BKJIIIOYAET CIEAYIOLIME OCHOBHBIE pa3lienbl coaepkaHus: «Yucna © BBIUUCICHUSY,
«AnrebpanyuecKue BBIPAKEHU», « Y paBHEHHS U HEPABEHCTBaY, « DYHKIIUN.

OO01iee KOJIMYECTBO 4YacOB HAa OCBOEHHE YUeOHOIro MpeaMeTa ONpeleNsercs y4eOHBIM
IUTAHOM Ha TEKYIIUH y4eOHBIN TO1.

Coaep:xanue o0yuenus B 7 Kjacce

Yuciia 1 BBIYMCJICHUS.

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIE, MEpexo]l OT OAHOM (opmbl 3amucu pobeilt K
npyroii. I[loHsATHE palMOHAIBHOTO YMCIIA, 3alIUCh, CPABHEHHE, YIOPSAAOUYNBAHUE PALOHAIBHBIX
yucen. ApudmMeTrnueckue IeiCTBUS ¢ pallMOHANIBHBIMU YMCIaMU. Pemienue 3amad u3 peaabHOR
MPaKTUKHU Ha YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeiesieHHe, mpeoOpa3oBaHuE BBIPAKEHUM Ha
OCHOBE OIpesieNieHus], 3anich OonbluX yuceln. [IponeHTsl, 3anuch NPOIEHTOB B BUIE APOOU U
IpoOu B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PEUICHNUE 3aJau U3 peabHOU
IPAKTUKU.

[IpumeHeHne MpU3HAKOB AEITUMOCTH, Pa3/I0KEHNE HA MHOXKUTEIN HAaTYPaJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHasi MPONOPIIMOHATBHOCTH.

Auredpanyeckne BbIPaKeHH.

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHHs C NEPEMEHHOW. JlOoImyCTHMBIE 3HAYEHUS
nepeMeHHbIX. IlpencraBieHne 3aBUCMMOCTH MEXAYy BeIMYMHAMU B BHIE (OPMYJIBL.
Boruncnenus no ¢popmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPaKE€HHUH, TOKIECTBEHHO PaBHbIE
BBIpa)KEHUS, MpaBUia MPeoOpa3oBaHusl CyMM M NPOU3BENICHH, MpaBUia PACKPBITHS CKOOOK U
IpUBEIEHUS OJJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBbHBIM [10KA3aTEIEM.

OpHowieHnbl U MHOrouseHsl. CreneHb MHOrowieHa. CrojkeHue, BbIUUTAHUE, YMHOKEHHE
MHOro41eHOB. DOopMyIbl COKpAIIEHHOTO YMHOXEHHS: KBaApaT CyMMBbl M KBaJapaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHN U HEPABEHCTBA.

VYpaBHeHHe, KOPEHb ypaBHEHUS, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCHIIBHOCTb
YPaBHEHHH.

JIuneliHOe ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEN JIMHEWHOrO YpaBHEHWS,
pellieHne JIMHEHHBIX ypaBHEHMiIl. CocTaBleHHME ypaBHEHHUH IO YCIOBHIO 3ajaudd. PemieHue
TEKCTOBBIX 33/J1a4 C [IOMOLIbIO YPABHEHUM.

JluHeitHOe ypaBHEHHUE C JBYMs INEepeMEHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX
YpaBHGHUU ¢ JIByMsl TIEPEMCHHBIMH. PelleHrne CHUCTeM ypaBHEHHH CIOCOOOM ITOJCTAaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUH.

DYyHKIUH.

Koopaunara Toukn Ha mnpsmMoil. UYuciaoBble mpoMmexyTku. PaccrosiHue Mexay AByMs
TOYKaMU KOOPJAMHATHOMN IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Alcuucca U OpIuHAaTa TOYKHU Ha
KOOpAMHATHOHM mmiockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbiXx 3aBucuMocTel. [lonstue Qynkuuu. [padux  ¢yHknun. CBoicTBa  (PYHKIIMIA.
Jlunetinas pynkmus, e€ rpaduk. I'padux pynkumm V = |x]. I'paduaeckoe pernieHne TMHEHHBIX
YPABHEHUH U CUCTEM JIMHEUHBIX YPaBHCHU.



Coaep:xanue o0yuenus B 8 kiacce

Yuciia 1 BbIYUCICHUS.

KBanpatubiii kopenb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uyucie. [lecsTuuHble
npuOIMKEHUST UPPAaLMOHANBHBIX Yncell. CBoWCTBA apu(PMETHYECKUX KBaJPATHBIX KOPHEH U MX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHHH M BbIYMCIEHUSM. JlelicTBUTENbHbBIE
qucia.

Crernens ¢ 1eNbIM MOKa3zatesaeM u e€ cBoiicTBa. CTaHgapTHas 3alych YHCa.

Auredpanyeckune BbIpaKeHHs.

KBanpatHblil TpéxusieH, pa3inokeHHe KBaApaTHOro TPEXWIeHa Ha MHOXKHUTEIH.

Anrebpanueckast aApoOb. OcHOBHOe CBOWMCTBO anrebOpanmueckoil apobu. CroxkeHue,
BbIUMTAaHUE, YMHOXEHHE, AeJeHHe airedpandeckux ApobOei. ParyoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA.

KBanpatHoe ypaBHeHue, (gopmynia KOpHeH KBajapaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHHM, cBomAUIMXCA K JMHEWHBIM UM KBajapaTHbIM. I[Ipocteiimue apoGHO-
palyoHaIbHbIE YPaBHEHUS.

['padmyeckas uHTEpIpeTalys ypaBHEHHH C JBYMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUI C IOByMs NepeMEHHbIMHU. [IpuMepbl pelieHus CUCTEM HEJIMHEHHBIX YpPaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Penienune TeKCTOBBIX 33a4 areOpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA M WX CBOWCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOI.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHEilHBIE HEpaBEHCTBA C OAHOM IepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOW ITIEPEMEHHOM.

DOyHKIUH.

[Tonsitue gpynkuuu. OOnacTh onpeneaceHus U MHOXKECTBO 3HaueHuil (yHKuuu. CrocoOsl
3a1aHus (QyHKIHH.

I'paduk ¢ynkuuu. Yrenue cpoiictB ¢ynkumun no e€ rpaduky. Ilpumepsr rpaduxos
(YHKIMH, OTpa)XarolUX peailbHble MPOLECCHI.

@OYHKIMH, ONUCHIBAIOIIME MPSAMYI0 U OOpAaTHYIO MPOMOPLMOHAIBHBIE 3aBUCHUMOCTH, UX
rpapuku. Oynkuuu y = x%, y = x5, y =VX, y=|x|. ['paduueckoe penieHne ypaBHEHUN U CUCTEM
ypaBHECHUH.

Conep:xkanue o0yuenus B 9 kiacce

Yucia 1 BBIYMCICHUS.

ParnmonanbHbie Yncna, uppanroHalbHbIE YUCIA, KOHEYHbIE U OCCKOHEUHbIE JECATUYHBIC
npoOu. MHOXECTBO JEeHCTBUTENBHBIX 4YHCEN, JACHCTBUTEIbHbIE 4YMCIa KaK OECKOHEUHbIe
JecATUYHble  ApoOM. B3auMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXKECTBOM
JIEMCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(pMETHYECKHE ACUCTBHUS C JCHCTBUTEIBHBIMU
YHUCJIAMHU.

Pa3zMepsl 00bEKTOB OKPYKAIOIIET0 MUPA, JITUTEILHOCTH MIPOLECCOB B OKPYIKAIOIIEM MHPE.

[Tpubnmx€HHOE 3HA4YEHUE BEJIMYMHBL, TOYHOCTb MNpuUOIMKeHHA. OKpyIJIeHHe YHCell.
[Ipukuaka u oLleHKa pe3yJIbTATOB BHIYUCIICHUM.

YpaBHeHNsI M HEPABEHCTBA.

JIuneiinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pernieHuss ypaBHEHUM TpPETbEHd M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenne  npoOHO-palMOHANBHBIX  ypaBHeHWil.  PemmeHne — TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIO0M.



YpaBHeHHe ¢ IByMsi MepeMEHHBIMU U ero rpaduk. PemieHue cucreMm ABYX ITHWHEHHBIX
YpaBHEHUH C JBYMSI NEPEMEHHbIMH. PelieHne cucrteMm ABYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoi creneHu. ['paduyeckass uHTEpIpeTaIls CUCTEMBI YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33724 alreOpandecKum CrocoooM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHHBIX HEPABEHCTB C OJHOM NEpEMEHHOW. PemieHue cucrteM JMHENMHBIX
HEpaBeHCTB ¢ ogHOW mnepeMeHHOU. KBanparnele HepaBeHcTBa. ['paduueckass uHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMU.

DyHKIUH.

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaGona, KOOpPAWHATHI BEPIIMHBI
1mapaboJIbl, OCh CHMMETPHUH TTapadoITbL.
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Yuc/i0BbIe NOCJA€I0BATEILHOCTH U MPOTPECCHM.

[TonsaTHe YUCIOBOW MOCIENOBATEILHOCTH. 3aJaHUE TOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dhopmyoit u popmyIioii n-ro yieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  DPopMmynbl  #-TO  UJIeHA
apuMeTHUYeCcKOil U FeOMETPUUECKON MPOTPECCHil, CyMMBI TIEPBBIX 71 YJICHOB.

N3ob6pakenne 4ieHOB apU(PMETHYECKOH MW T€OMETPUYECKOH MpOrpeccuid TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEHHBIN 1 9KCIOHEHITUAIBbHBINA POCT. CIIOXKHBIE MPOLEHTHI.

, 1 BX CBOMCTBA.

IIpenmeTHbIe pe3yabTAaThl 0CBOCHHUSA MPOrPaMMbl Y4e0HOI0 Kypca «Ajredpa»

IIpenmeTHbIe pe3y/ibTAThI 0CBOEHHS MPOrPaMMbl Y4€OHOT0 Kypca K KOHILY 00y4eHusI
B 7 KJacce.

Yucia 1 BbIYMCICHUS.

BeimonHATe, coueTas yCTHBIE W NHUCHBMEHHbIE NPUEMBI, apu]mMeTHueckue NercTBUs C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHUs YUCIIOBBIX BBIPAKEHHWU, MPUMEHSTH Pa3sHOOOpa3HbIE CIIOCOOBI H
Opu€Mbl BBIYMCIICHHUS 3HAUYE€HUN APOOHBIX BBIPAKEHUH, COJEpKAIIUX OOBIKHOBEHHbBIE U
NECATHYHBIC TPOOH.

[TepexonuTh OT OAHON (QOPMBI 3aMUCH YHUCEN K JpYyroi (mpeoOpa3oBbIBATH AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHMBATH M YIOPSIOUYMBATH PAllHOHAIEHBIC YHCIIA.

OKpyriasTh yucna.

BBINONHATE NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHHUN, OLICHKY 3HAYCHHH YUCIIOBBIX
BbIpaXeHHI. BHIMOMHATE A€CTBUSA CO CTENEHSIMU C HATYpaJbHBIMU MOKA3aTEISIMH.

[IpuMeHsATh MPU3HAKH JEIUMOCTH, PA3I0KEHUE Ha MHOKHUTEIN HATYPaIbHbBIX YHCEIL.

Pemarh mpakTHKO-OPUEHTHUPOBAHHBIE 3a/layM, CBSA3aHHBIE C OTHOIICHHWEM BEJIUYHH,
IPOMOPLUHUOHATIBHOCTBIO BEIMYMH, POIIEHTAMH, HHTEPIPETUPOBATH PE3yJIbTAThI PEIICHUs 3314
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMH pacCMaTpUBaEeMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs.

Hcnonp3oBath anreOpanyeckyo TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHUS yUEeOHOI0 MaTepuaia.

Haxoauth 3HaueHus: OyKBEHHBIX BbIPAKEHUHN NPU 3aJaHHBIX 3HAUCHUAX MIEPEMEHHBIX.

BrmonsaTe nmpeoOpa3oBaHus 1ENOro BHIPAXKEHHUS B MHOTOWICH MPUBEJICHUEM MOJOOHBIX
CJIaraeéMbIX, paCKpPbITUEM CKOOOK.

BBINONHATE yYMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJICH,
OPUMEHATH (OPMYJIbI KBaJpaTa CyMMbI U KBaJjpaTa pa3HOCTH.



OcCyLIecTBIATh Pa3I0KEHUE MHOTOUWIEHOB HAa MHOMKUTENIM C NOMOUIbKO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOXHTENs, TPYNIHUPOBKU CJIaraeMbIX, MpUMEHEHUs! (GOpMyJl COKPAIEHHOTO
YMHOXEHHUS.

[TpumensaTh npeoOpa3oBaHUs MHOTOWICHOB JJIsi pEIHICHHUsS pPA3IUYHBIX 3aJad U3
MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 PEATILHOU MTPAKTUKU.

Hcnonbp30BaTh CBOICTBa CTENEHEN ¢ HaTypaJbHBIMH MOKa3aTeIsiMU JJis IpeoO0pa3oBaHUs
BBIPAKCHUI.

YpaBHeHHsI U HEPABEHCTBA.

Pemates snmHeliHbIE ypaBHEHHMS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIpaBWa MEPEXOAa OT
HCXOJHOTO YypaBHEHHS K pPaBHOCWIBHOMY eMmy. I[IpoBepsTb, SBISETCS JU YUCIO KOPHEM
YPaBHEHUH.

[TpumensTh rpadpuueckre METObl IPU PEIICHNUHN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupats npuMeps! nap YKMce, ABISIOMIUXCS pellieHueM JIMHEHHOTO YpaBHEHUS C IBYMs
MIepEMEHHbBIMHU.

CtpouTb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YypaBHEHHS C ABYMs
MIEPEMEHHBIMHU, MOJIb3YSCh IPa(PUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemats cucrembl ABYX JMHEMHBIX YpPaBHEHMM C JBYMs NEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBnATh M pemiaTh JIMHEHHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3aJlayM, WHTEPIPETHPOBAaTh B COOTBETCTBHHM C KOHTEKCTOM 3a/ayd TMOJY4YEHHBIN
pe3yJibTarT.

DyHKIUH.

N300paxxaTh Ha KOOPJAMHATHOW MPSAMONW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpPEe3KH, WHTEpBaJibl, 3alMChIBaTh YHUCJIOBbIE MPOMEXKYTKH Ha
areOpanyeckoM si3bIKe.

OtmedaTh B KOOpAMHATHOM IUIOCKOCTH TOYKHM M0 33JaHHBIM KOOpAMHATaM, CTPOMTH
rpaduku TuHeHbIX GyHKuui. CTpouts rpaduk GyHKIMM y = |x|.

OnuceiBaTh ¢ NOMOUIbIO (GYHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMH,
00BEM paboTHI.

HaxoauTs 3HaueHne QyHKIMU 1O 3HAYEHUIO e€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpeacTaBiIeHUs W aHaidu3a MHPOpMaLUH, U3BJIEKaTh U
UHTEPIPETUPOBATH MH(POPMAIIUIO U3 IPa(QUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

IIpeamMeTHBbIe pe3yJbTAThl 0CBOCHUS MPOTPAMMBbI Y4eOHOI0 Kypca K KOHILY 00y4eHust
B 8 kiacce.

Yuciaa 1 BBIYUCIEHHUS].

Hcnonb30BaTh HavdaJIbHBIE MPEACTABICHUS O MHOXECTBE JICMCTBUTENIBHBIX YHCEN A
CpPaBHEHMS, OKPYIJIEHUS M BBIYHCICHUHN, M300pakaTh EHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJIWHATHOM IIPSIMOIA.

[IpuMeHsTh TOHATHE apU(PMETHUYECKOTO KBaAPATHOTO KOPHS, HAXOIUTH KBaJpaTHBIC
KOpDHHU, HCIOJB3YysI TpPU HEOOXOAMMOCTH KaJIBKYJISATOp, BBINOJHATH MpPeoOpa3oBaHUs
BBIPKEHUM, COAEpKALIUX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHE.

Hcmonb30BaTh 3amucy OOJBIIMX M MAJBIX YHUCET C MOMOIIBIO JCCITHYHBIX JpoOed U
crernener yucia 10.

AulredpanyecKue BbIpasKeHuUsl.

[IpuMeHATh TMOHATHE CTEMEHW C IENBIM IIOKa3aTelIeM, BBIMOJIHATH MPeoOpa3oBaHUS
BBIPAXKEHUI, COJIEPHKALIUX CTEIICHU C LEIbIM TOKA3aTEIEM.

BBIMOTHATE TOXIIECTBEHHBIC INMPeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
MPABWJI ACUCTBHUIA HAJ MHOTOWICHAMH U allTeOpandecKUMHU JPOOSIMH.

PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEIH.



[TpumensaTh Npeodbpa3zoBaHUs BEIPAKEHUH JUIS peIICHHs Pa3IMYHbIX 337[a4 U3 MaTEMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATIbHON IPAKTUKH.

YpaBHeHNs U HEPABEHCTBA.

Pemate nuHelHbIE, KBaJpaTHbIE YPABHEHMS U PALIMOHAJIBHBIE YPAaBHEHUS, CBOISIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.

[IpoBOINTE MpOCTENIINE UCCIECAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHEHHEM TpapHUuecKuX TMpe/CTaBlIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CUCTEMa YpaBHEHUI pelleHus], €ClIi UMEET, TO CKOJIBbKO, U IpoYee).

[lepexoauts OT cioBecHOM (OPMYIMPOBKU 3a1aud K €€ anredpanyeckod MoOJenu ¢
IIOMOIIBKD COCTaBJICHHWsS ypPaBHEHUS WM CHUCTEMBl ypaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ NOJIy4YCHHBIH pe3ysbTart.

[IpuMeHATh CBOKCTBA YMCJIOBBIX HEPABEHCTB Ul CPABHEHMS, OLIEHKH, pellaTh JINHEWHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH.

[Tonumath ¥  UCHONB30BaTh  (PYHKIMOHANbHBIE TOHSATHS U SI3bIK  (TEPMMUHBI,
CHUMBOJIMYECKHE 0003HAuEHUs), ONpeNeNiATh 3HAYeHHWEe (QYHKLUMU 0 3HAUYEHUIO apryMeHTa,
OTpeeNsATh CBOMCTBA (PyHKLIMHU 1O €€ rpaduKy.

Crpoutb rpaduku 3JeMEHTapHbIX (PYHKLIUH BUIA:
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, OIMKUCBIBATh CBOMCTBA YHCIOBOU (bYHKLII/II/I 10 €€

rpadukxy.

IIpenmeTHbIe pe3y/ibTAaThl 0CBOEHHS MPOrPaMMbl Y4€OHOT0 Kypca K KOHILY 00y4eHusI
B 9 Kkiacce.

Yuciia 1 BbIYMCICHUS.

CpaBHUBaTh U YIIOPSAI0UNBATH PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA.

BemonHaTe apudmeTnueckue IEHCTBUS ¢ pAllMOHATIBHBIMUA YUCIIAMH, COYETas YCTHbIE U
NUCbMEHHBIE IPUEMBI, BBITIOJIHATH BEIUMCIIEHNS ¢ UPPALIMOHAIbHBIMU YHCIIAMHU.

HaxonuTth 3HaueHUs cTeneHed ¢ LEeIbIMH MOKa3aTeasiIMA U KOPHEH, BBIYMCIIATh 3HAUEHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyriaTh JEHUCTBUTEIBHBIE YHUCIA, BBINOJHATh MPUKUIKY pE3yJIbTaTa BBIYMCICHUM,
OLIEHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHNsI M HEPABEHCTBA.

Pemarts nuHEiiHBIE M KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHMs, CBOJSIIMECS K HUM,
npocTeiiire ApoOHO-paroHaIbHbIE YPaBHEHUSI.

Pemath cuctempl ABYX JIMHEHHBIX YPaBHEHHUH C JBYMs NEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJTHO YPAaBHEHUE HE SIBJIACTCS JIMHEUHBIM.

Pemrate TeKCTOBBIE 3afaud  anreOpanveckuM CIOCOOOM C TOMOUIBIO COCTABICHHSA
YPAaBHEHUS WU CUCTEMBI IBYX YPAaBHEHHI C IByMs IEPEMEHHBIMU.

[IpoBoauTH MpOCTEMNIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHM, B TOM YHCIIE C
IpUMEHEHHEM TrpaduuecKux IMpeacTaBiIeHu (yCTaHaBIMBAaTh, MMEET JIM YypaBHEHUE WIIU
CUCTEMA YPaBHEHUH PELLIEHUS, €CIIU UMEET, TO CKOJIBbKO, U IPOYEE).

Pemate nuHeliHble HepaBEHCTBAa, KBaJgpaTHbIE HEPABEHCTBA, H300pa)xaTbh peLICHHE
HEPAaBEHCTB HA YMCJIOBOW IPSIMOM, 3alIUCBHIBATH PELLIEHUE C IIOMOILBIO CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOH,
3alUChIBaTh PELICHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MIPU PELIEHUH Pa3IMUHBIX 3a/au.

DYyHKIUH.

Pacno3naBath yHKINU U3yueHHBIX BUIOB. [loKka3bIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha
KOOPIMHATHOM TIJIOCKOCTH rpadgukoB byHKIMA BHJIA:
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3Ha4eHU K03(h(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (YHKLUH.

Crpouth W H300paxaTb CXEMaTHYECKH TpadUKd KBaJpaTHYHBIX (DYHKIMI, ONMUCHIBATH
CBOMWCTBA KBaIpaTUYHBIX (PYHKIMN MO UX TpaduKam.

Pacno3naBate  kBagpatuuHyto ¢QyHKIHIO 10  (opmyre,
KBaJ[PaTUUHBIX (QYHKIUI U3 peabHON KU3HU, PU3UKHU, FEOMETPHUH.

YucaoBble MOCIE10BATEILHOCTH H POrPECCUH.

Pacno3HaBate apuMeTHUECKyI0 U F€OMETPUUECKYI0 MPOIPECCU MPH Pa3HbIX crocobax
3a1aHusl.

BbINONHATE BBIYUCIEHUS] C UCIHOJIb30BaHUEM (GOPMYJ N-ro wieHa apupMeTHdyeckoil u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI ITEPBBIX N YICHOB.

N300pakaTh uiIeHbl OCIE10BATENBHOCTH TOUYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pewats 3a1a4n, CBSI3aHHBIE C YHCIOBBIMY IIOCIIEI0BATENBHOCTIMH, B TOM YHCIIE 33/1a4H U3
peasbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI).

IPUBOANTL  IIPUMEPHI

TemaTnueckoe NJIAHNPOBAHME Y4eOHOI0 Kypca «AJiredpa»
(0a30BbIi YPOBEHbD)

Temamuueckoe naanupoganue vicmpoeno no cooepacanutro POIl OO0 u enecenvi noo
COOMBEMCMBYIOUUMU NYHKMAMU 8 (hedepanbHOl 00pazo8amenbHOl NpoSpamme OCHOBHO2O
0bwezo 0bpazosanus.

PacnipeneneHre 4YacoB B TEMaTHYECKOM IUTAHUPOBAHMHM TIO0 KaXIoW Teme Oyjaer
MPOMUCAaHO HAa HAYallo y4eOHOro Tojia YYHTEIEM-TIPEAMETHUKOM B «padoueil mporpamme
YUHUTEJs1» HAa OCHOBAHWHU PACIPENICIEHHBIX YacOB MO YYeOHOMY TUIaHY Ha TEKYIIUH ydeOHBIH
TOJI.

CTpyKkTypa TEMaTHYECKOro IUIAHHUPOBAaHUs pabouell mporpaMMbl B COOTBETCTBUE C
®I'OC OOQO (mmyskT 32.1) BKIOYAET B CeOsI CASAYIONTNE CTPYKTYPHBIE KOMIOHEHTBI:

npyroii. IloHATHE panMOHAIBHOIO YMCIIA,

3aINCh, CpaBHEHHUE, YIOPSI0YMBAHUE
palMOHANBHBIX 4YHcel. ApupmeTnyecKue
NENUCTBHS € PAalMOHAJIBHBIMU  YHCIAMU.

Pemenue 3amauy u3 peajabHOW MPAKTUKH HA
9gacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IOKA3aTEJIEM:
oTpeiesieHue, MpeoOpa3oBaHNE BBIPAKCHHUN
HAa OCHOBE OIpPE/EICHUs, 3alHCh OOJBIINX
uuces. [IponeHTsl, 3aUCh TPOLEHTOB B BUJIE
npoOu U ApoOM B BUAE MPOLEHTOB. TpH
OCHOBHBIE 3aJ]aul Ha MPOLEHTHI, PELICHUE
3a/1a4 U3 peaabHOU MPAKTUKU.

[IpumeHenne  OpU3HAKOB  JI€IMMOCTH,
pa3loXKEeHUEe Ha MHOMKUTENIM HaTypaJbHBIX
4qHCe.

PeanbHble 3aBUCHUMOCTH, B TOM YHCIE
mpsiMasi 1 0OpaTHasi MPONOPILMOHATIBHOCTH.

146.5.2.2. AnreOpandeckue BbIpaKCHHUSI.

npeoMemHUKOM 8
3a8UCUMOCIU OM
Hazpy3Ku no
YuebHOMY naamy Ha
meKyujutl yueoHuwlil
200 6 pabouell
npoepamme yuumess

No Tema KonunuectBo yacos, 3(1)OP
/T OTBOJIMMBIX Ha
OCBOCHHUE KKIOH
TEMBI
1. 7 Kracc Yacwl na kaxcoyro | Kaowcowiii yuumens-
146.5.2.1. Yucna u BEIYUCIICHUS. menmy npeomemnuk 6 coeil
HApobu 06HKH9 BOHHBIC M JCCATHMHDIC, ), ;.\ hedensiomen | paboueii npoepamme
rmepexo oT 0JHOM (GopMbl 3amucu apodelt K
yuumenem- VKazvieaem 6 O0aHHOM

pazoeine 8603MOACHOE
UCNONb308aAHUE
yuebHo-
MemoOUudecKux
Mamepuanog
(mynemumeoutiHvle
npocpammul,
9IeKMPOHHbBLE
VUeOHUKU u
3A0a4HUKU,
INEKMPOHHBLE
oubauomexu,
sUpmyavhvie
nabopamopuu,
12POBbLLE NPOSPAMMDL,

KOJLIeKYUuU Yyu@hposuix|




ITepemennsle, YHCIIOBOE 3HAYCHUE
BBIPQKECHHUSI C TepeMeHHO. JlomycTumble
BHaUYeHMsI TepeMeHHBIX. [IpencrarieHue
BaBUCUMOCTH MEXIy BEIUYMHAMH B BHUJIC
dbopmynel.  Beruucnenuss mo  gopmynam.
[Ipeobpa3oBanue OYKBEHHBIX BBIPAKECHU,
TOXX/IECTBEHHO PaBHBIC BBIPAXKEHUS, TTPABUJI
rnmpeoOpa3oBaHus CyMM W TPOU3BEICHUH,
MpaBUjia PACKPBITUS CKOOOK W TIPUBEICHHUS
MOAOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C  HATypaJbHBIM
[MOKAa3aTEeJIeM.

Onnounensl u  MHOrowieHbl. CTemneHs
MHOTOYJICHA. Cnoxxenue, BBEIYHTAHHE,
YMHOXXCHHE MHOTOYWICHOB. dopmybl
COKpaIIEHHOTO YMHOXKCHHS: KBaJIpaT CyMMB]
n KBagpar pasHoctu. Dopmyna pasHOCTH
KBajapaToB. Pa3noxkeHue MHOrOWIEHOB Ha)
MHOXHUTEITH.

146.5.2.3. YpaBHEeHUsI U HEPABEHCTBA.

VYpaBHEeHHE, KOPEHb YpaBHEHUS, MPABHIIA

peoOpa3oBaHus YpaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHUM.
JIuneitnoe ypaBHEHHUE c OIHOM

[IEPEMEHHOM, YHCJIO KOPHEH JIMHEHHOrO|
YPABHEHUS, pELICHUE JINHEWHBIX YPABHEHUN.
CocraBieHHE ypaBHEHMH 10  YCJIOBUIO
3amaun. PemieHne TEKCTOBBIX 3a1a4 ¢
[TOMOILIBIO YPABHEHUIA.

JIuneitnoe ypaBHEHUE c JIBYMs]
MepeMeHHbIMH U ero rpadguk. Cucrema ABYX
ITUHEHHBIX YpaBHEHHU c JIBYMs]

repeMeHHbIMU. Pemienne cucreM ypaBHEHUH
criocoboM mnojcraHoBKU. [Ipumeps! pemeHus
TEKCTOBBIX 3a/Jad C [IOMOIIBI0 CHCTEM
YPABHEHUM.

146.5.2.4. OyHKINHA.

Koopaunara Touku Ha npsamon. Yucnoslie
MpoMexyTku. PaccrosiHue Mexay AByMs
TOYKaMU KOOPIAWHATHON IIPSIMOIA.

[IpssmoyrosibHasi cuctemMa KOOpPAMHAT, OCH
Ox n Oy. Abcuucca U opAMHATa TOYKH Ha)
KOOPJAMHATHOU IIJIOCKOCTH. [Ipumepsl
rpadukoB, 3amaHHBIX (Qopmyiamu. UrteHue
rpaduxos peanbHBIX 3aBUCHMOCTEH.
[lonstue ¢ynkuuu. I['padux  PyHkuuu.
CpoiicTBa QpyHKuMi. JIuneliHas QyHKIMs, €€
rpapuk. Ipaduxk  dysxkmmm Y = 1%
['paduueckoe perieHne JTUHEHHBIX

paBHEHHUI M CUCTEM JIMHEMHBIX YPABHEHUM.

006pazoeamenbHuIX
pecypcos)
ucnoabzyemvimu OJisl
00yueHus U
gocnumaHus
PA3TUYHBIX 2PYNN
nov3ogameretl,
npeocmasieHHbIMU 8
INEKMPOHHOM
(yugpposom) euoe u
peanuyouumu
ouoaxkmuuecxue
sosmoxcnocmu UKT,
cooepacanue
KOMOpbiX
coomeemcmayem
3aKOHO0AMEeNbCMEY
00 obpazosanuu.

146.5.3. Conepxxanne  oOyuyeHuss B 8
KJacce.

146.5.3.1. Yucna u BbIYUCIICHUS.

KBagpaTubeiii kopeHb W3 uucia. [lonarue
00 WppanMoOHATBHOM 4YuCie. JlecATUYHBIE
NpUOMIDKEHUST  UppAlMOHAJIbHBIX — YHCEIL.
CpoiicTBa apu(pMETHYECKHX  KBaJPATHBIX
KOpHeii u ux IpUMEHEHUE K|

peoOpa3OBaHMIO YMCIOBBIX BBIPAKCHUH U]




BBIYMCIICHUSAM. J/|eiCTBUTENbHBIC YUCIIA.
CreneHb C MLENbIM DOKa3aTelieM U €€

cBoiicTBa. CTaHgapTHas 3alyCh YHUCIA.
146.5.3.2. AnreOpandeckue BoIpaXKCHHUS.
KBampaTtHblii  TpéxuineH, pa3ioXeHHE

KBaJPATHOI'O TPEXUIECHA HA MHOXKHUTEIIN.

Anrebpanueckasi ~ 1poOb. OcHOBHOE
CBOMCTBO anreOpanvecKoi Jpoowu.
CrnoxxeHue, BBIYUTAHHUE, YMHOKEHHUE,
neneHne anreOpanvaecKux TpoOei.
PaL[I/IOHaJIBHLIG BBIPAXKCHUA n HX
npeoOpa3oBaHueE.

146.5.3.3. YpaBHEHUsI U HEPABEHCTBA.
KBaapatnoe ypaBHeHue, popMya KopHeH
KBaJpaTHOro ypasHeHus. Teopema Buera.
Pemienue  ypaBHEHUH, CBOASIIMXCSA K
NMMHEHHBIM M KBaapaTHbIM. IIpocreimue
NPOOHO-pALlMOHAIbHBIE YPABHEHMS.

I'padmueckas uHTEpIpeTalsl ypaBHEHUN
C IBYMsI [IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH €  JABYMS  IIEPEMEHHBIMU.
[IpuMepsl pemeHuss CHCTEM HEJIWHEWHBIX
YPAaBHEHUH C IBYMsI [IEPEMECHHBIMH.

Pemenue TEKCTOBBIX 3a71a4
QJIreOpandeckuM CrIocoOOM.

UucnoBsle HEpPaBEHCTBA W UX CBOWCTBA.
HepaBeHcTBO ¢ OAHOW  IIEpEMEHHOM.
PaBHOCWJIBHOCTE  HepaBeHCTB. JIMHElHBIE
HEpaBEeHCTBA C  OJHOW  IIEPEMEHHOM.
CuctemMbl JTUHEHHBIX HEPABEHCTB C OJIHOM

[IEPEMEHHOM.
146.5.3.4. OyHkmMy.
[lonsaTue GbyHKIMU. Ob6nacth

OTIpEeNIeICHUsT HW  MHOXECTBO  3HAYCHHU
¢ynkuuu. CrocoOsl 3a7aHus GyHKIUH.

I'padux  ¢yskmuu. YUteHwe CBOKCTB
¢byukuun  no e€ rpaduky. IIpumepsl
rpaduxos byHKIUH, OTPaXKaroIIHNX|
peabHbIE IPOLIECCHI.

OyHKIIMN, ONUCHIBAIOUINE TIPAMYIO U
00paTHYyIO PONOPLIMOHATILHBIE
3aBHCUMOCTH, uX rpaduku. OyHKIHH y = X7,
y=x%y N y=|x|. Tpadpuueckoe perieHue,

paBHEHUM M CUCTEM YpPaBHEHUH.

9 kiacc

146.5.4.1. Yucna v BEIYUCIICHUS.

PaumonaneHbie uncna, HpparMOHAIBHBIC
quca, KOHEYHbIE u OECKOHEUYHbIE
NECATUYHBIC poow. MHO0XeCTBO
NECTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIC
YUCiIa KaKk OECKOHEUYHBIC JIECSITHUHbBIE TPOOH.
B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY)|




MHO>KECTBOM  JICHCTBUTENIBHBIX UYHCET U
KOOPJIUHATHOU MPSIMOIA.

CpaBHeHuEe  JEUCTBUTENIBHBIX  YHCEN,
apruMeTHIECKHE JEHCTBUS v
NENCTBUTEIbHBIMU YU CIAMHU.

Pasmeprl 00BEKTOB OKpY’Kalollero Mupa,
JUINTEIBHOCTh IPOLIECCOB B OKPY’KAIOILEM
MHpE.

[MpubnuxéHHoe  3HauUEHHE  BEJIMYMHBL,
TOYHOCTh  HpuOmmwkenus.  OKpyrieHue
uucen. llpukuaka M oOIEHKA pe3yIbTaTOB
BBIYUCIICHU.

146.5.4.2. YpaBHEHUsI U HEPABEHCTBA.

JIuneitnoe YpaBHEHHUE. Pemenue
YPAaBHEHUH, CBOASAIIMXCSA K JINHEUHBIM.

KBagpaTHoe ypaBHEHHUE. Pemenue
YPaBHEHUH, CBOJAIIMXCS K KBaJpaTHBIM.
bukBagpaTHOE ypaBHEHHUE. [Tpumepsl
PELICHUs YPaBHEHUM TPETbed U 4YETBEPTOH
CTEIICHEN Pa3JIOKEHUEM Ha MHOKUTEIIHU.

Pemenue JIpOOHO-palMOHATIBHBIX
ypaBHeHUH. PellleHre TEKCTOBBIX 3a1ay|
QJIre0panyeckiuM METOIOM.

VYpaBHeHHE C ABYMS NMEPEMEHHBIMU U €TO
rpa¢uk. Pemenue cucrem IBYX JHMHEHHBIX
YpaBHEHUH ¢  JABYMsI  IepEMEHHBIMHU.
Pemenune cucteMm ByX ypaBHEHUH, OJHO W3

KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpPOH
crernieHd. ['paduueckas  uHTEepHpeTanus
CUCTEMBbI ypaBHEHUH c JIBYMS]
[EPEMEHHBIMH.

Pemenue TEKCTOBBIX 3a71a4

QJIre0pandeckuM CriocoOOM.

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHBIX HEPABEHCTB C OJHOM
MepeMeHHON. PelmeHne cHCTEM JMHEWHBIX
HEpPAaBEHCTB  C  OJHOM  INEPEMEHHOM.
KBanpatHsle HepaBeHcTBa. ['paduueckas
MHTEpIIpETAllsl HEPAaBEHCTB M CHCTEM
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU.

146.5.4.3. ®yHKUUH.

KBagpatnunas ¢yskuus, e€ rpaduk Hu
cBoiicTBa. [lapabosa, KOOpAUHATHI BEPILNHB]
rmapaboJIbl, OCh CHMMETPHUU TTapadoIIbL.

I'paduxu GbyHKIMA:
y=kx,y=kx+by= g,yz X3y = N
, 1 X CBOICTBA.

146.5.4.4. Yucnossie
[OCJIEI0BATEILHOCTU U MPOTPECCHH.

IloHsaTHEe YHCIIOBOM MOCJEIOBATEIbHOCTH.
3aI[aHI/I€ IOCJICI0BATCIBHOCTH




peKyppeHTHOI Gopmynoit 1 GpopmyIoit n-ro
YICHA.

Apudmerndeckass M reoMeTpUYECcKas]
nporpeccun.  dopmysbl  n-rO 4JeHA
apudmeTnyecKoit U rEOMETPUYECKOM
[IPOrpECCUil, CyMMBI IIEPBBIX 71 YIICHOB.

N306pakenue wieHOB apu(pMeTHIECKOH U
FEOMETPUYECKON MPOrpeccHii TOYKaMH Ha)
[KOOPAUHATHOM IUIOCKOCTH. JIMHEWHBIA U
PDKCIOHECHIIMATIbHEBIN pocT. CI10KHBIE
[TPOLIEHTBHI.
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