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HOACHUTEJBHAA 3AIINCKA

Anre0pa BIsieTCA OTHUM U3 OIOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeUnBaeT U3Y4EHUE IPYTUX
JUCLHUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TaK U T'yMaHUTAPHOTO LUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIS
IOPOJOJDKEHUs O00pa3oBaHHMA M B IOBCEAHEBHOM »kM3HU. Pa3Butue y oOydaromuxcs HaydHbIX
NpPEICTAaBICHUNH O TNPOUCXOXKICHHM U CYHIHOCTH aireOpandeckux aOCcTpakiuii, crocode OTpakeHUs
MaTeMaTHYeCKOM HayKoH sBJIEHMH M IPOLECCOB B IPHUPOJE U OOLIECTBE, POJM MaTEeMaTHYECKOro
MOJCIIMPOBAaHUsI B HAyYHOM IIO3HAHWM W B TMPAKTHKE CIIOCOOCTBYeT (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI U KAueCTB MBILIUICHHUS, HEOOXOIUMBIX I aJalTalud B COBPEMEHHOM LH(pOBOM
obmectBe. M3ydyeHue anreOpsl €CTECTBEHHBIM 00pa3oM OOECICUYMBACT Pa3BUTHE YMEHHUs HaOII01aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBUS U BBIBOJbI, (POPMYIMPOBATH yTBEpKAeHUA. OCBOECHUE
Kypca anreOpbl 00ecCreuyMBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCs: OHU HCIONB3YIOT
JelyKTUBHbIE M HMHIYKTHUBHBIE pacCyXIeHHs, 000OIIeHHe U KOHKpETH3allulo, a0cTparupoBaHHe U
anayiornro. OOydeHHne anredpe MpeanoyiaracT 3HAYUTEIbHBIM 00BEM CaMOCTOSTEIIEHON IesSTCIIEHOCTH
o0y4aroIuxcs, IO3TOMY CaMOCTOSTENIbHOE pelIeHHe 3a/ad €CTeCTBEHHbIM 00pa3oM sBIISETCS
pean3anuen 1esTeIbHOCTHOIO IPUHILINIIA O0yYEHUSI.

B cTpykType nmporpammsl yueOHOro Kypca «Airedpa» OCHOBHOW HIKOJBbI OCHOBHOE MECTO 3aHHUMArOT
COJIepKATEIbHO-METOJUYECKNE JIMHUU: «YWcina M BBIUMCICHUS»;, «ANreOpanyecKre BBIPAKCHU,
«YpaBHeHUs M HepaBeHCTBay; «DyHkuum». Kaxnas u3 3THUX cojepkKaTelbHO-METOJUYECKUX JIMHUN
pa3BUBaeTCA Ha NPOTSHKEHHHM TPEX JIET W3YyYEHHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch u
B3aUMOJICHCTBYSl C JpYrMMHU €ro JMHHMAMH. B Xozme wu3ydeHus Kypca oOydaromUMCs HPUXOIAUTCS
JIOTHYECKH PACCYkIATh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B CBsI3U € 3THM 11e71€c000pa3Ho
BKJIIOYUTh B MPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTMKH, IMPOHU3BIBAIOLINE BCE OCHOBHBIE pPa3JIeibl
MaTeMaTUYeCKOTro 00pa30BaHUs U CIIOCOOCTBYIONINE OBJIAICHNIO 00Yy4atOIIMMUCS OCHOB YHUBEPCAIbHOTO
MaTeMaTHYeCKOro si3bika. Takum o0pa3oM, MOXKHO YTBEP)KIaTbh, YTO COJEPKATENbHOM M CTPYKTYpPHOM
0COOEHHOCTBIO Kypca «AureOpay sSBISETCS €ro MHTErPUPOBAHHbBIN XapakTep.

Conepxxanne JuHUM «Yucna W BBIYUCICHHS» CIY)KUT OCHOBOM M JalibHEHIIero u3ydeHus
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO y OOYYAarOUIMXCA JIOTUYECKOTO MBILIUIEHUS, (DOPMHPOBAHUIO
YMEHUS M0JIb30BaThCs AITOPUTMAMH, A TAKXKe IPUOOPETEHUIO MPAKTHUECKUX HaBBIKOB, HEOOXOAMMBIX IS
TIOBCEHEBHOM XM3HU. Pa3BUTHE MOHSATHS O YMCIIE B OCHOBHOH IIKOJIE CBS3aHO C PAlMOHAIBHBIMH U
UppalMOHATIBHBIMU YUCIaMH, (POPMUPOBAHUEM NPEACTABICHUN O AEHCTBUTEIHLHOM 4HCIIE. 3aBeplLIeHHUE
OCBOEHUS YMCIIOBOW JIMHUM OTHECEHO K CTapIIeMy 3BEHY 00IIero 00pa3oBaHusl.

Conepxxanue AByX aireOpandeckux JUHHA — «AnreOpanyeckue BBIpRXEHUS» U «YpaBHEHUS U
HEPAaBEHCTBa» CMOCOOCTBYET (OpPMHUpPOBaHHIO Yy OOydyaroUMXcs MaTeMaTHMYecKoro —amnmapara,
HE00XO0IMMOTO Il PEUIeHUs 3a7jauy MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3a1a4. B ocHOBHOH mIKone y4ueOHBIH MaTepuall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX BBIPAKEHUI.
Anrebpa 1eMOHCTpUPYET 3HaYCHHE MAaTEeMAaTUKU KakK S3bIKa Ui MOCTPOEHHsS] MaTeMaTHUYEeCKUX Mo/ieneil,
ONMCAHMsI TIPOIECCOB W SIBIICHHW pealbHOTO MHUpa. B 3amaum oOydeHus: anreOpe BXOMAT TaKKe
JanpHeIee pa3BUTHE aITOPUTMHUECKOTO MBIIIJICHUS, HEOOXOMMOT0, B YaCTHOCTH, /U1 OCBOCHUS Kypca
WHPOPMATHUKH, W OBJIQJICHWE HAaBBIKAMH JCIYKTHBHBIX paccyxaeHuil. [IpeoOpazoBaHMe CHMBOJBHBIX
(dopM BHOCHUT CBOH crieu(pHUECcKUil BKJIJ B Pa3BUTHE BOOOPaKEHHsI, CIIOCOOHOCTEH K MAaTeMaTUYECKOMY
TBOPYECTRY.

Conepxanue GpyHKIHMOHATBHO-Tpa(UYECKON JIMHUU HAIeJICHO HA MOJyYeHHEe IIKOJbHUKAMU 3HAHUHN O
GYHKIMAX KaK BaKHEHIIeH MaTeMaTHYecKOW MOJENW JJs ONMUCAaHUS U MCCIEIOBAaHUS Pa3HOOOpa3HbIX
IPOIIECCOB U ABJIEHHUM B MpHpoJe U obuiecTBe. M3yueHne 3Toro marepuaia criocoOCTBYET Pa3BUTHIO Y
0o0yJaroInXcsl YMEHHUS MCIIOJIb30BaTh Pa3jIMYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MAaTEMATUKH —
CJIOBECHbIE, CUMBOJIMYECKHE, rpaduyeckre, BHOCHT BKJIaa B (HOPMUpPOBAHHME MPEACTABICHUN O poiU
MaTeMaTHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIBTYPBI.

CornacHo ydueOHOMY TuIaHy B 7—9 kilaccax u3ydaercs: yueOHBI Kypc «Anredpay», KOTOPbI BKIIOYaeT
CJIEAYIOIIME OCHOBHBIE pa3zieibl cojepxkanus: «Hucna u BeIUUCIECHUS», «ANreOpandecKkue BhIPaXKEHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIUN.



VYueOHBI MJ1aH HA U3YYeHHUE alreOphl B 7—9 Kiaccax OTBOAMWT HE MeHee 4 yueOHBIX YaCOB B HEJCIIO B
7-8 xmaccax u 3 yueOHBIX yaca B 9 Kilacce, BCETo 3a TpH rojia 00y4eHuss — He MeHee 374 y4eOHBIX 4acoB.

COJEPXAHUE OBYUYEHUA

7 KJIACC
Yucna v BbluncneHus

JpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO] OT OJHOU (hOPMBI 3anKCH APOoOE K
apyrou. [loHsATHME panMOHAIBHOIO 4YHCHA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHUE
palMoHaNIbHBIX uHced. ApU(METHUYECKHE JAECUCTBHUA C pAlMOHAJIbHBIMU YHUCIIAMHU.
Pemenue 3a1a4 U3 peaibHOM MPaKTUKKU Ha YaCTH, Ha IPOOH.

CreneHp C HaTypaJlbHbIM TIOKa3aTelIeM: ONpEJENeHue, Mpeodpa3oBaHue
BBIPQXCHUI Ha OCHOBE OINpEENICHUs, 3anuch OoybIMX uucen. [IpoueHThl, 3amuch
NPOLIEHTOB B BHJE IpoOM M ApoOM B BUAE MNPOUEHTOB. TpuM OCHOBHBIE 3alayd Ha
IIPOLICHTBI, PELICHNE 3a1a4 U3 PEaJbHON IIPAKTUKH.

IIprMeHenue NMpU3HAKOB JEJIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIM HATYpPaJbHBIX
YHUCEN.

PeanbpHble 3aBUCMMOCTH, B TOM YHCJIE IIpsiMasi K 00paTHas MPONOPIUOHAIBHOCTH.



AnredOpanveckue BbIPasKeHUs

IlepemeHHBIE, YKMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXAy BEJIMYMHAMU B BHUJE
dopmynbl. Beruncnenuss mo ¢opmynam. [IpeoOpa3oBanrne OyKBEHHBIX BBIPaKECHUH,
TOKJICCTBEHHO PaBHbIC BBIPAXKECHHUS, MPaBUiia MpeoOpa3oBaHusl CYMM U MPOU3BEACHHUIA,
IIpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoONCTBa CTENIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpHounensl u MHorowieHbl. CreneHb MHorousjaeHa. Clo)kKeHHE, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMYJIBI COKPAIIEHHOIO YMHOXEHUS: KBaJApaT CyMMBbI U
KBaapar paszHocTH. Popmyna pasHOCTH KBaaparoB. PasznoxkeHue MHOTOWIEHOB Ha
MHOYKUTEIIN.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUS, TMpaBWiia TpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUIIBHOCTDH YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHON, YNCIIO KOPHEH JIMHEMHOTO YPaBHEHU,
pellleHHe JHMHENHBIX ypaBHEHUW. COCTaBIEHHE YpPaBHEHUW IO YCIOBHIO 3aJayM.
PermieHre TEKCTOBBIX 3a/1a4 C TOMOILIBI YPaBHEHUN.

JluneitHoe ypaBHEHHE C JByMs NEpeMEHHBIMH U ero rpaduk. Cucrema JIBYX
JMHENHBIX YpaBHEHUHN C IByMs MIEpEeMEHHBIMU. PerieHne cucteM ypaBHEHUM CriocoOoM
MOACTAaHOBKHU. [ [puMepsI peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. HucinoBbie mpomMexyTK. PaccTosinue Mexay 1Byms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsimoyromnbHas cuctema koopauHat, ocu OX u Oy. Abcumcca u opauHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbix 3aBucuMocTell. [lonarue @ynknuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas yukius, e€ rpaduk. I'papuk dbynkuuu y = |x|. I'paduyeckoe
pEIICHUE JTMHEWHBIX YPABHEHUMN U CUCTEM JINHEWHBIX YPABHEHUU.

8 KJIACC
Yucna v BbluncneHuns

KBagpartueiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JlecsiTuaabie
NpUOIMKEHUST HUppalMOHANBHBIX unced. CBoicTBa apu(METHUECKHX KBaJPATHBIX
KOpHEH U MX IPUMEHEHHE K TPeoOpPa30BaHUIO YHCIIOBBIX BHIPAKCHHUI U BBIUMCICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YKCIA.

AnredOpanveckue BbIPaKeHUS
KBaapatHbiii TpExusieH, pasioKeHHE KBAJAPATHOTO TPEXWICHA HAa MHOXHUTEIH.
Anre6pandeckas Apo0b. OCHOBHOE CBOMCTBO anreOpandeckoit Apoou. CioxeHue,
BBIUMTaHKE, YMHOXKEHUE, JIEICHNE anreOpandeckux qpooeid. ParmonanbHbie BRIpaXKECHUS
U UX TIpeoOpazoBaHue.



YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (hopmyia KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHMM, CBOIAIIMXCS K JMHEWHBIM M KBagpaTHbIM. [Ipocrenmue
JIPpOOHO-pallMOHATbHBIE YPABHEHUS.

['padmyeckas MHTEpHpeTanysi ypaBHEHMH C JBYMs TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [pumepsI peleHus CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnmoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHOo. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunn. OOnacTh ONPEAEIECHUS M MHOXECTBO 3HAYEHUN (YyHKLHU.
CrnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkumu. Urenue cBoiicTB pyHkumu no e€ rpaguky. Ilpumeps! rpadukon
(GyHKUIHNA, OTPa’KAIOIINUX PEATTbHBIE MPOLECCHI.

@DYHKIIH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3AaBUCUMOCTH,
ux rpaguku. Oynkuun y = X2,y = X3,y =V/x, y=|x|. I'padrueckoe peiieHne ypaBHeHuUi
Y CHCTEM YPaBHEHUH.

9 KJIACC
Yucna u BbluMcneHUA

PannonanpHble 4uCla, WPpALMOHAJIBHBIE 4YHUCIA, KOHEYHbIE U OECKOHEYHbBIE
JecATUYHbIE TpoOU. MHOXKECTBO JE€HCTBUTEIBHBIX YMCEN, IEUCTBUTENIbHBIE YHCIIA KaK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOW HPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX yucel, aprupMeTnyecKue NEUCTBUS
C ICUCTBUTEIILHBIMHU YHCIIAMM.

Pa3smepbl OOBEKTOB  OKpYKAlOLIEr0  MHUpa, JUIMTEIBHOCTh  IPOLIECCOBB
OKPY’KAIOLIEM MUPE.

[Tpubnu>x€HHOE 3HAYEHHE BEIUYUHBI, TOYHOCTh MNpUOIMKEHUs. OKpyIJeHue
yucen. [Ipukuaka v onieHKa pe3yJibTaTOB BBIUMCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHHW TPETbEU U YETBEPTOMU
CTEIIEHEH Pa3/I0’)KEHUEM Ha MHOXKUTEIIU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHH. PemieHne TEKCTOBBIX 3aaay
anreOpanvyeckKuM METOI0M.

VYpaBHeHHe C JByMs TEpeMEHHbIMU H ero rpaduk. Pemenue cucreM nByX
JIMHEWHBIX YPABHEHUH C IBYMs ITIEpEMEHHBIMU. Penienne cucrteM n1ByX ypaBHEHHM, OTHO



U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpOil crtemeHu. ['paduueckas mHTeprpeTanus
CUCTEMBI YPAaBHEHUI C ABYMS IIEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aj1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHol. KBaapaTHblie HepaBeHCTBa. I'paduueckast
MHTEPIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
Ksanpatuunas gynkius, e€ rpaduk u cBoiictba. [lapabona, KoopArMHATHI BEPIIUHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'paduku Qynkumii: y = £x, y= £x+Db, y = ﬁi, y=x3y= V% y=|x|
X

U UX CBOMCTBA.

YucsioBbIe NOCTIEA0BATEILHOCTH U IIPOrPECCHH

[loHATHE YHMCIIOBOM  MOCIENOBATEIBHOCTH. 3aJaHUE  IOCIEAOBATEIBLHOCTH
peKyppeHTHOM hopMyIioit u popMyIioi N-TO YJieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. Popmyisl N-ro  4ieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOrpeCCUil, CyMMbI IEPBBIX N YICHOB.

N300paxkeHne 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpeCCHil TOUKaMuU
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIUMAIbHBIM pocT. CIOXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3ynbTaThl  OCBOGHHMS  MNpPOrpaMMbl  yd4eOHOro  Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUS

BrInonHsTh, coueTas yCTHbIE ¥ MUChbMEHHBIE TPUEMBI, apU(METUUECKUE TeHCTBHS
C pallMOHANIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHMs YUCIIOBBIX BBIPAXKEHU, IPUMEHITH pa3HOOOpa3Hble CIOCOObI
Y MPUEMBI BHIYMCIICHHS 3HAUEHUI APOOHBIX BBIPAKEHUH, COEpKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOH.

[lepexoauths OT oaHOW (OpMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JIECATUYHYIO TPOOh).

CpaBHUBATH U YIIOPSAIOYUBATH PAllMOHAIIBHBIC YHCIIA.

OKpyrasTh yucia.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIUYMCIEHUM, OLEHKY 3HaYeHUU
YHUCJIOBBIX BBIPAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHATh MPU3HAKU JEITMMOCTH, PA3JIOKEHUE Ha MHOMUTEIM HATYPaJIbHBIX
quCen.



Pemath npakTHKO-OPUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTEIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yiIbTaThl
peIIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBaTh anreOpandeckylo TEPMUHOJIOTHI0O M CHUMBOJIMKY, NMPUMEHSTH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUW TMpU 3aJaHHBIX 3HAYCHUSIX
MEePEMEHHBIX.

BhINonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH HPUBEACHUEM
N0JIOOHBIX CJIaraéMbIX, pACKPBITHEM CKOOOK.

BpINOMHAT YMHOXEHHE OJHOYJIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
NPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKEHUE MHOTOWICHOB HA MHOYKUTEIH C TOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKU CIIAraéMbIX, NPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh TpeoOpa3oBaHUs MHOTOWICHOB Ui PEUICHUS pPa3IuyHbIX 3a7auu3
MaTeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 PEATIbHON MTPAKTHKHU.

Hcnonb30oBaTh CBOMCTBAa CTENEHEHM € HATypaJbHBIMH  IOKA3aTEISIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIia iepexoaa
OT MCXOJHOIO0 YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JM YUCIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TonGupath mpuMepsl ap YKUCEN, SABISIOMUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemrars cucteMbl IByX JINHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEMHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBHUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pe3yJIbTAaT.

DyHKUIMHA

N300paxaTh Ha KOOPAMHATHONW HPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEpBajbl, 3alMCbIBATh YHCIOBBIE MPOMEXKYTKU Ha
aJIre0panvecKkoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU O 33JaHHBIM KOOPJAWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHkumid. CTpouts rpaduk QyHKIMH Y = |x|.



OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHHIE 3aBUCUMOCTU MEX]Yy BETUUMHAMM:
CKOpPOCTb, BpEMs, PacCTOsSHHUE, I[€Ha, KOJINYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHUIO €€ apryMEeHTa.

[lonumare rpaduueckuii crnoco0 MpeAcTaBIeHUS W aHaiau3a HUHGOpMaLuH,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB pEaJbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS NPOrpaMMBbl y4eOHOTO Kypca K KOHILY
oOyuenwus B 8 Kjacce:

Yucaa v BbIYUCTICHUSA

Hcnonbs30BaTh HadalIbHBIE MPEICTABICHUS O MHOKECTBE JCUCTBUTEIBHBIX YHCEI
JUISL CpaBHEHMS, OKPYTJICHHMsS M BBIUMCICHUHN, W300pa)kaTh JEHCTBUTENbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOMN IPSAMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOTO KBaJIpaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yd TMpPU HEOOXOJUMOCTH KaJIbKYJISTOp, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKCHUM, COAEpKAIIMX KBaJpaTHbIE KOPHH, UCIOJL3Yys CBOMCTBA
KOpHEM.

Hcrnonp30Bath 3anMcH OOJIBITUX U MAJIBIX YKCEJ C TMTOMOIIBIO JECATUYHBIX ApOoOeit
u creneneit uncna 10.

AuredpanvecKue BbIpasKeHHUs

[TpyuMeHSTh TOHATHE CTETICHU C II€JIBIM MTOKa3aTeNIeM, BBITIOIHSATh MPe0Opa30BaHUs
BBIPAKECHUH, COJIEPKAIINX CTEIIEHU C LEJIBIM MTOKA3aTEIIEM.

BBINOMHATE  TOXKACCTBEHHBIC MPEOOpPa30BaHUSI  PAlMOHAJBHBIX  BBIPAXKEHUN
Ha OCHOBE ITPaBMJI ACHCTBUI HAJ MHOTOUYWICHAMH U aJIreOpanvIecKUMU JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumensTs mpeoOpa3oBaHMsl BBIPAXKEHUNU Il PEIICHUS Pa3IudHbIX 3a7a4
W3 MaTEMATUKH, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHus U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHBIE YpPABHEHHUS M PALMOHAIBHBIE YPaBHEHMS,
CBOIAILMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
qHuclie C MpUMEHEHHEeM TIpadUyecKux MpeacTaBieHui (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT cioBeCHOU (HOPMYITHPOBKH 3a/a4u K €€ aireOpandeckor MOeu
C IIOMOLIBIO COCTABJICHHUs YPABHEHMsS WM CUCTEMBl YPaBHEHWH, HWHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJyYCHHBIN PE3yJIbTaT.

IIprMeHATH CBOWCTBA YUCIOBBIX HEPABEHCTB I CPABHEHHs, OLICHKH, peLIaTh
JVUHEWHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh IpapUUeCcKyro
WJUTFOCTPALIAI0 MHOYKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUIMHA

[lonumMate M HCNONB30BaTh (YHKIMOHAIBHBIE TOHSATUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHMsI), OMNPEACNATh 3HaueHWE (YHKIIUU 110 3HAYCHHIO
aprymMeHTa, OlpeeisiTh CBOMCTBA PYHKIIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku dJeMEHTapHBIX PYHKIIUN BUA!

y=", y= x2?, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIIHI
X

1o e€ rpaduky.

[IpenmeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydenwms B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHHBATH U YIIOPSIAOUYNBATH PALMOHATIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Beimonuare apudmernueckue MEUCTBUS C pallMOHATBHBIMU UYHCIIAMH, COYETas
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUMCIEHUS C HWPPAlUOHAIBHBIMU
YHUCJIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYMCISATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JIEUCTBUTEIbHBIC YHUCJA, BBINOJIHATH MNPUKUJKY  pe3yJibTaTa
BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHHS U HEPABEHCTBA

Pemare nuHeElHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUsS, CBOISAIIMECS K HUM,
npocTeiime ApoOHO-paiOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMpl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHECHUE HE SIBIACTCS JIMHEMHBIM.

Pemarth TekcTOBbIE 3a/1aul aqreOpandyeckuM CIIOCOOOM € MOMOIIbIO COCTaBIICHMUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

IIpoBoauTE MpOCTEUIINE UCCIECAOBAHUS YPABHEHUW U CUCTEM YPaBHEHHUH, B TOM
qHuclie C MPUMEHEHHEeM TIpaduyecKux MpencTaBieHuil (yCcTaHaBIMBaTb, UMEET JIH
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

Peiate nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paXKaTh pellieHUe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOILIBIO CUMBOJIOB.

Pemare cucrembl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOUYAOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300paXkaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOU
IIPSAMOM, 3aIIMChIBATh PELICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUH PA3JIMYHbBIX 3a1a4.

DyHKIUU

Pacmio3naBatn (bYHKHI/II/I HN3Y4YCHHbIX BHUIOB. Iloka3sIBaTh CXEMATHUYCCKU
pACIIONOKEHNE HAa KOOPAMHATHOM IUIOCKOCTH TpapHKOB (QYHKLIMM BUga: y = A£X,
y=#fx+b, y= * y=ax2+bx+c, y=x3, y= X, y=|x| B 3aBucumocTu
OT 3HaYeHHH KO3()(PHUIMEHTOB, ONMCHIBATL CBOMCTBA (DYHKIIIA.
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Ctpouth u wu300pakaTh CXEMaTHYECKH TpadUKH KBAJAPATUYHBIX (DYHKIIUH,0MUCHIBATH CBOMCTBA KBAIPATHIHBIX
GbyHKIUH 110 UX rpaduKaMm.

Pacmo3naBate kBagpaTudyHyro (GYHKOHIO 1O (QopMmylie, TPUBOAUTh  IPUMEPHIKBAAPATUIHBIX QYHKIIUNA U3 peaTbHOM
KU3HU, QU3NKH, TCOMETPHH.

Yuciio0BbIe M0CJIE10BATEIbHOCTH U MPOTPecCuu

Pacnio3HaBath apu(MeTHYeCKyI0 U T€OMETPUUYECKYIO MPOTrPECCUH IIPU pa3HbIXCIIOCO0ax 3aAaHusl.

BbINOMHATE BBIYMCIIEHUS € UCTIOIB30BaHUEM (POPMYII N-T0 YjeHa apu(PMETHUECKONU T€OMETPUYECKON MPOrpeccuii, CyMMBbI
IEPBBIX N YWICHOB.

N300paxkaTh 4ieHbl NOCIEA0BATEIBHOCTA TOUKAMHU Ha KOOPJIMHATHOM MIIOCKOCTH.

Pemartp 3amaun, cBsI3aHHBIE C YKCJIOBBIMHU IOCJIEOBATEILHOCTAMU, B TOM YHMCIIE33/1a4H U3 pEaIbHOM XKU3HU (C UCTIOIb30BAaHUEM
KaJIbKYJISITOPA, HA(PPOBBIX TEXHOJIOTUI).

10
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
HaumenoBanue KonnuectBo OcHoBHOE OCHOBHBIE BU/IbI DJIEKTPOHHBIE
paszena 4acoB COZIEpKAHUE NEeATeTLHOCTH oOpasoBarenbHbIC
(TeMbl) 00ydJaronmxcs pecypchl
Kypca
Yucna u 25 [TonsTHE parOHATIBHOTO CucTeMaTH3UPOBATh H 060ramaTh 3Hanus | bubianoreka [IOK
BBIUKCIICHHMSL. yrciaa. ApupMeTHIECKHE 00 OOBIKHOBEHHBIX U JICCATUYHBIX APOOSX. https://m.dso0.ru/7f415b90
PanrionansHbie NEeNCTBUS CpaBHUBATB M YHOPSAA0YMBATH APOOH,
qucia C pallMOHAJILHBIMU npeoOpa3oBbIBas P HEOOXOAMMOCTH
yucinamu. CpaBHEHHUE, JECATUYHBIC IPOOU B OOBIKHOBEHHEIE,
yIOps,I0YHBaHHE OOBIKHOBEHHBIC B JICCSITUYHBIC, B YaCTHOCTH B
paIoHaTbHBIX YHCEN. 0ECKOHEUHYIOJIECATUYHYIO TPOOb.
Crenenn IIpuMeHATH pa3HOOOpPa3HbIE
C HaTypaJIbHbIM €1oco0bI M NPUEMBI
IIoKasarTrejieM. BbIYUC/ICHUA 3HAYCHUH
PelieHne 0CHOBHBIX APOOHBIX BBIPAMKEHHUH,
3a71a4 Ha I[pO6I/I, COACPpIKAIINX OOBIKHOBEHHEIE U
IPOLEHTHI JECATUYHBIC IPOOHU:3aMEHSTh TIPHU
U3 peanbHoH HEOOXOUMOCTH JIECATUYHYIO
MPaKTUKH. 1podb
TIpHu3HAKY NETMMOCTH, OOBIKHOBEHHOW U OOBIKHOBEHHYIO
Pa3IIOKEHHS JECATUYHOM, MPUBOIUTHBBIPAKEHHE K (hopme,
HA MHOIKHTEIH HanOoJiee ya00HO /711 BRIYUCTIEHUH,
HATypAJIbHbIX YHCEIL peoOpa3oBhIBATh IPOOHBIE BRIPAKEHUS HA

YMHOXKECHHE U JISJICHUE JACCATHIHBIX APOOCH K
JIEHCTBHUAM C IISJIBIMU YHCIIAMH.

IIpuBoANTH YMCI0BbIE H OyKBEHHbIE
NMPUMePbI CTENEHUC HATYPaTbHBIM

11
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IIOKa3areyeM, OOBICHSI 3HAUSHUS
OCHOBAHUA CTCIICHHU U ITOKAa3aTCIIA
CTCIICHHU, HAXOJAUTh 3HAUCHUA cTereHen
Bua @" (a — mr060e parMoHaIbHOE YHCIIO,
N — HATypaJbHOE YHUCIIO).

12
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PeanbHbIE 3aBUCUMOCTH. IMonuMaThb CMBICI 3aIIMCH OOJIBIINX YUCEN C
[Ipsimasiu oOpatHas MOMOIIBIO IECSITUYHBIX IPOOCH U CTEIIeHeH Yucia
MPONOPIUOHAIIBHOCTH 10, npUMeHSITh UXB PEaTbHBIX CUTYAIIHSX.

[IpuMeHATH TPU3HAKYU JIETUMOCTH, PA3JI0KEHUS Ha
MHO>KUTEJIM HaTypaJIbHBIX YHCEIL.

PemaThb 3a1a4m Ha 9acTH, TIPOIICHTEI,

IPOMOPIIMH,HA HAXOXKACHUE ApoOU

(TIpoleHTa) OT BEIMYUHBI U

BEJIMYMHBI 10 €€ IpoOu (TIPOIEHTY), Ipoou (TIPOIeHTA),
KOTOPBII COCTABIISIET OJIHA BEJIMYMHA OT JIPYTOM.
IIpuBoaMTH, pa30upaTh, OLIEHUBATH PA3IUYHbIC
pellleHus,3alUCH PEIICHU TEeKCTOBBIX 3a/1au.
Pacno3naBath M 00bSACHATH, OMUPASICh HA
ompeIeIeHuUs, TPSIMO MPOTIOPLIUOHATBHBIE U 0OPaTHO
MPOTIOPIIMOHATBHBIC 3aBUCUMOCTH MEXKITY BETUIMHAMU;
NPUBOIUTH MPUMEPHI YTHX 3aBUCUMOCTEH U3
peanbHOT0 MUPa, U3 APYTUX YIEOHBIXITPEIMETOB.
Pemath mpakTHKO-OPUEHTHPOBAHHBIE 33Jaud Ha
npoOu, TMpPOLEHThI, TMPSAMYyH0 U  0OOpaTHYyIO
MPONOPIUOHAIBHOCTH, TPOTIOPLIUN

AnreOpandeckue 35 bykBenHnbie OBnagers anredpandeckoil TEPMUHOIOTHEH 1 Bubnuoreka
BBIPAKEHUS BBIPAKEHUS. CHMBOJIMKOM, IPUMEHSTh €€ B IIPOLIECCE OCBOEHUS LOK
[TepemenHbIe. yue6Horo Marepuana. Haxouurn 3Hauenns GykBennpix | NPS://m.dsoo.ru
JloMmycTUMBIE BBIPAKEHHMI ITPY 3aJaHHBIX3HAYCHHAX OYKB; [71415090
3HAYCHHUS BBINOJIHAT BBIYMCIEHHUS 110 (JOPMyIIaM.
TIEpEMEHHBIX. BbINOJHATE IPe06pPa30BaHHMS LIENOTO
DOpMYIIBL. BBIP@KEHHSAB MHOTOWIEH PUBEIECHUEM

MOI00HBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK. BBIMOIHATH YMHOXKEHUE
OJIHOWJICHA

13
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IIpeoOpazoBanue

OYKBEHHBIX BBIPAKECHUH,

PaCKpBITHE CKOOOK 1
MpUBEJICHUE TTO00HBIX
claraeMbIx.
CBoiicTBa CTENIEHUC
HaTypaJbHbIM
MOKa3aTeJIeM.
MHoro4JIeHBI.
Cnoxxenue,
BBHIYUTAHUE,
YMHOXXEHHE
MHOTOYJICHOB.
DopMyiIbL
COKpAILEHHOTO
YMHOKEHHSI.
Paznoxenue
MHOTOYWICHOB Ha
MHOHUTEIH

Ha MHOTOWIEH U MHOT'O4WJIEHA HA MHOTOYJIEH,
NPUMEHSATH

(hopMyIibl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa3ioKeHNE MHOTOWICHOB Ha
MHOXKHUTEJIUITYTEM BBIHECEHHUS 32 CKOOKHU OOIIEero
MHOXKUTEJS, MPUMEHEHHsI POPMYJIbI Pa3HOCTH
KBaJIpaToB, (hOPMYJ COKPAIIEHHOTO YMHOKEHHUS.
IIpumensaTs npeoOpazoBaHKE€ MHOTOUJIEHOB JUIS
pElICHUAPA3TNYHbIX 3a/1a4 U3 MaTeMaTUKU,
CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKHU.
3HAKOMMTBCS € HCTOPHeEN Pa3BUTUS MATEMATUKU

bu6nmoreka IJOK
https://m.dsoo.ru/7f
415h90

YpaBHEHMS 1 HEPAaBEHCTBA

20

YpaBHeHHUe, IpaBUIIa
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCUIIBHOCTb
YpaBHEHUM.
JIuneliHoe ypaBHEHHE

Pemate JIMHEWHOE ypaBHEHUE C OJJHON
[IEPEMEHHOM, MPUMEHss IPABUJIA [IEpEX01a OT
HCXOJ/IHOTO YpaBHEHHs K paBHOCHIIBHOMY eMy OoJiee
npocroro Buja. IlposepaTs aBisieTcs nu
KOHKPETHOE YHCIJIO KOPHEM YPaBHEHUS.

ITopOGupaTrs npuMepskI 11ap YHUCEN, ABISIOMNXC
PELIEHUEMIIMHENHOTO YPABHEHMUS C IBYMS
IIEPEMEHHBIMH.

Bbubnnoreka
IIOK

https://m.dsoo.r
u/7f415b90
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C OJJHOM ITIEpEMEHHON,
pelIeHHE JIMHENHBIX
ypaBHeHUU. Pemienue
3a/1a4 C IIOMOLIBIO
YpaBHEHUU.

JIuneitHoe ypaBHEHHE C
JIBYMs1 [IEPEMEHHBIMU U
ero rpadguk. Cucrema aByx
JIMHEWHBIX YPaBHEHUH C
JIBYMsI [I€PEMEHHBIMU

CTponTh B KOOPIMHATHOM IJIOCKOCTH Tpaduk
JUHEWHOrO YpaBHEHHs C JBYMs IIEpPEMEHHBIMU;
NOJb3ysACh  rpaduKoM, NPHBOAMTH  NPHUMePHI

pelleHus] ypaBHEHHUS.

HaxoauTh pemieHue CuUCTEMbl JBYX JIMHEHMHBIX

YPABHEHUNC ABYMS IIEPEMEHHBIMHU.
CocTaBJiATh U pemiaTh ypaBHEHUE WIN
CHUCTEMY YPaBHEHMH 110 YCIOBUIO 33/1a4H,
MHTEPIPETUPOBATEB COOTBETCTBUHU C
KOHTEKCTOM 3aJja4¥ ITOJy4YEHHBIMPE3yJIbTaT

Koopaunats! u rpaduku.
DyHKIMU

36

Koopaunara Touku

Ha npsaMoi. YucnoBbie
IIPOMEXKYTKH.
Paccrosinue mexny
JIBYMsI TOUKaMU
KOOPJAMHATHOU
IPSAMOM.
IIpssmoyrosnbHas
CUCTEMA KOOPIMHATHA
IIJIOCKOCTH.

[Tpumeps! rpadukos,
3aJJaHHBIX (OpMYyTIaMHU.

N300panxaTh Ha KOOPIUHATHON MIPSIMON TOUKH,
COOTBCTCTBYIOIIHME 3aJIaHHBIM KOOpAWHATaM, JIY4H,
OTPE3KU,MHTCPBAJIbI; 3alIMChIBATh UX Ha
anreOpanvyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH
I10 33/IaHHBIM KOOpJUHATAM; CTPOUTH rpapuKu
HECJIOKHBIX3aBUCUMOCTEH, 3a/1aHHBIX (hopMyIamH,
B TOM 4YHCIJIC

C MOMOIIBIO HU(POBBIX Ta0OPATOPUH.
IIpumeHsTH, H3y4YaTh NPEUMYIIECTBA,
HHTePNpeTHPOBATH Tpaduueckuii cnocod

Npe/ICTABICHUSN aHAIN3a Pa3HOOOPa3HOM KHU3HEHHON

uHpOpMaIUH.

OcBauBaTh noHATHE PYHKINH,

OBJIaJIeBaTh() YHKIIMOHATILHOU

TEPMUHOJIOTHEN.

Pacno3naBathb JuHeliHy0 QyHKIHIO Y = KX + b,

Bubnuoreka
LIOK
https://m.dsoo.ru/
7f415b90
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Yrenue rpadpukoB
peasbHbIX
3aBUCUMOCTEM.
[TonsiTue GyHKIIM.
I'paduk GyskImIm.
CoiicTBa (hyHKIIHIA.
Jluneitnas pyHKuus.

ONMMCHIBATH €€ CBOICTBA B 3aBUCUMOCTH OT 3HAUYCHUIKOA()HUIeHToB K
ub.

Crpounth rpaduku muHEHHONW QyHKINU, QYHKIUHN Y =| X |.
Hcnonb3oBath nugpoBbie pecypesbl LI IOCTPOCHUS TPaPUKOB
(GYHKIMA 1 U3y4EHUS UX CBOMCTB.

[IpuBOANTE NpUMEPHI TMHENHBIX 3aBUCUMOCTEHN B peabHBIXIIPOIECCaX
U SIBJICHUSIX

[Toctpoenue rpaduka
JTMHEWHOW (yHKIIHH.
I'paduk byHkuN
y=|x|
[loBTOpenue u 06o0ImEeHNEe 20 IToBTOpEeHune Bb10upaTh, NPpUMEHATH OLIEHMBATD CNIOCO0bI CPAaBHEHUSYNCET,
OCHOBHBIX ITOHATUIN BBIUMCJIEHUM, TPe00pa30BaHUil BbIPaKEHUM, pEIIeHNs YPABHEHUI.
METOJIOB Kypca OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMbIX AEHCTBUN U
7 xnacca, 06001eHe CaMOIPOBEPKY pe3yJibTaTa BEIUUCIIEHUH, TpeoOpa3oBaHuil,
3HAHUU IMOCTPOCHUU.
Pemarsb 3a5aum U3 peanbHOMN )KU3HU, IPUMEHSTh MaTeMaTHYecKHe
3HAHUSA I PEIIEHUS 3a1a4 U3 IPYTUXIIPEAMETOB.
Pemath TekcTOBBIE 32/1a4H, CPABHUBATDH, BLIOMPATHCIIOCOOBI
pelieHus 3a1a4u
OBIIEE KOJIMYECTBO 136
UACOBIIO ITPOTPAMME
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8 KJIACC
Haumenosanue KonnuectBo OcHOBHOE OCHOBHBIE BUBI HI/I(l)pOBBIe
paszacna gacoB coAcpKaHue ACATCIIBHOCTU 06p330BaTeJII>HBIe
(TeMLI) 06y‘{aIOHIHXCSI PECYPChI
Kypca

17
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Uucna u
BEIYHCIICHHS.
KBanpartHsie
KOpHU

15

KBangpaTHbIil KOpeHBb
u3 yucna. [lousarue 06
UppALMOHATBHOM
yucie. JlecaTuaHbIe
PUOMKCHUS
HppanoHaIbHbIX
YHUCEIL.
JlelicTBUTEIbHbBIC
yucia. CpaBHEHHE
JNEUCTBUTEIBHBIX
YHUCEIL.

YpaBHeHHE BU1a

x? = a. CoiicTBa
apuhMETHUECKUX
KBaJPATHBIX KOPHEN.
IIpeo6pazoBanue
YUCIIOBBIX
BBIPAKCHUMH,
COJIepIKaIlUX
KBaJ[paTHbIC KOPHU

DopMyJIHPOBATH
onpeaeJieHue

KBaJIPaTHOTO KOPHAM3
qucIa,

apu(pMETUIECKOTO
KBaJIpaTHOTO KOPHS.
IIpumeHsATH oneparuio
U3BJICUCHHUS KBAJPATHOTO
KOPHS U3 YKCJIa, UCTIOJIb3YS
IpU HEOOXOAMMOCTH
KAJbKYJIATOpP.OLleHuBaTh
KBaJIpaTHbIC KOPHU LIETBIMU
YUCIAMH M ICCATUYHBIMHU
TPOOSIMHU.

CpaBHuBaTh "
yHOPSIA0YUBATH
palMoHabHbIE u
UppalvoHaIbHbIC

YyHuCia, 3aluCaHHbIE C
MOMOIILIOKBAPATHBIX
KOpHEM.

HccaenoBarpb

ypaBHeHHE X = @,
HAXOJUTh TOYHBIC U
npuOINKEHHBIE KOPHU

npu a > 0.

HccaenoBarhb cBoiicTBa
KBa/IpPAaTHBIX KOPHEH, MPOBOAS

but6mmoreka [IOK
https://m.edscoo.ru/7f419d08
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YHCJIOBBIC SKCIIEPUMEHTHI C
VCIIOJIb30BAHUEM KaJIIbKYJISITOPA
(KoMITIBIOTEPA).

Jloka3bIBaTh CBOMCTBA
apuMETHICCKUX
KBaJIpaTHBIX KOPHEH;
MPUMEHSIThH UX JIJIS
npeoOpa3oBaHus BRIPAKCHHIA.
BbInoJgHATH
npeodpa3zoBaHusA
BBIPAKECHUM, COAEPKAITAX
KBaJIpaTHbIE KOPHU.
BripaxaTth nepeMeHHbIE

U3 TEOMETPUUYCCKUX U (PU3NUECKUX
dbopmy.

BourunciasiTb 3HAYEHUSA
BBIPAXEHU,

coaepKalumx

KBaJIpaTHbIE KOPHH,
WCTIOJIb3YS TIpU
HEOOXOIMMOCTH
KQJIbKYJISITOP.

19
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Hcnonp30BaTh B X0/1€ peIICHHS 33134 bubmmore
AJIEMEHTapHbIE IPECTABICHHUSA, ka LIOK
CBS3aHHBIE C TIPUOHKEHHBIMU https://m.edscoo.ru
3HAYCHUSMHUBEIIHMYUH. [77419d08
3HAKOMHUTBCS C HCTOPHEil pa3BUTHS
MaTeMaTHKU
Yucna v BEIYUCIICHUS. 10 Crenens ¢ 1€IIBIM ®opMyJIMPOBATH ONIpEAeIeHHE bubanore
CrereHb ¢ IeTbIM HOKa3aTesIeM. CTETIEHH C LIETBIMIIOKAa3aTEIEM. xa LHOK
TI0Ka3aTeneM CraHnapTHas 3aIiCh IIpeacraBasaTh 3anMCh OONBIINX U https://m.e
qyCcIa. MaJIBIX YHCEIT dscoo.ru/
f419d08

Pa3Mepbl 00beKTOB
OKpYaloIIEro Mupa
(OT BIeMeHTapHBIX
JaCTHI]

710 KOCMHYECKHUX
00BEKTOB),
JUTUTEIIBHOCTD
IPOLIECCOB

B OKPY’KaIoIIeM MHUpE.
CBoiicTBa CTENEHH

C LIEITTBIM TTOKa3aTeIeM

B cTaHAapTHOM Bujae. CpaBHMBATH
YHCJIa ¥ BEJIMUMHBI, 3alIMCaHHbBIC C
ncrojb3oBanueM crenenu 10.
Hcnoab3oBarh 3amMch 4YuCEl

B CTaHJApTHOM BHUIE A
BBIPKCHUSA pa3MepoB
0OBEKTOB, JUTMTEJIbHOCTH
MPOLIECCOB B  OKPYXAKOIIEM
MHpE.

DopMyJIHPOBATH, 3ANUCHIBATH B
CUMBOJINYeCcKoi popme

Y WJUTIOCTPUPOBATH

NpUMepPaMHM CBOKCTBA CTEIEHUC
1ICJIBIM MOKAa3aTeJIeM.

IIpuMeHATH CBOMCTBA CTEIICHU ISt
npeoOpa3oBaHusl BEIPAKCHUH,
COAEpKaIUX CTEIICHU C IETbIM
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ITOKAa3aTCJICM.

BbInoHATH AeHCTBHUS C UMCIIaMHU,
3alUCaHHBIMUA

B CTAH/IaPTHOM BH/I¢ (YMHOKEHHE,
JICJICHUE, BO3BEICHUEB CTCIICHD)

AnreOpandeckue
BbIpakeHUs1. KBaipaTHbIii
TPEXUIEH

10

KBagparssIii
TPEXUJIEH.

Paznoxenune
KBaJIPaTHOTO

Pacno3HaBaThb KBaJIpaTHBII
TPEXWIEH, YCTAaHABIIMBATh
BO3MOYHOCTB €T0 Pa3JIOKECHUS Ha
MHOHUTEIIN.

PackyaabiBaTh HA MHOKUTEIH
KBaJIPaTHBIA TPEXUJICHC
HEOTPULATEIbHBIM
JUCKPUMUHAHTOM

Bubnmnore
ka [JOK

https://m.edscoo
.ru/7f419d08
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TpEXUICHA
Ha MHOXKUTEIU

AnreOpandeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpanyeckas
npo6b. JlomycTuMele
3HAYCHUS
MEPEMEHHBIX,
BXOJISIINAX

B aJire0OpanvecKkue
BBIPKEHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JTpOOei.

Cnoxenue,
BEIYHMTAHWE,
YMHOKEHHE U JICTICHUE
anreOpanyecKux
JTpOoOeH.
[IpeobpazoBanue
BBIPAKECHUN,
coJiepKaIImx
anreOpanyeckue
Ipodu

3anuchIBaTh anreOpanvdecKrue BRIPAKEHUS.
Haxoauthb

00J1aCTh OTIPEACIICHUS PAIMOHAITBHOTO
BBIPAKEHUS.

BbINOJIHATH YUCIIOBBIC TOJCTAHOBKU

¥ BBIYHCJISATH 3HAYCHHUE IPOOH, B TOM
YHCJIe C TOMOUIBIO KAIbKYJISTOPA.
®opMyJMPOBaTHh OCHOBHOE CBOHCTBO
anredpandeckoi 1poOr U MPUMEHSITh
ero JyIs mpeoOpa3oBaHus IpooOei.
BbInoJiHATH AeiicTBUA C
anredpandeckumu Apoosimu. [lpumeHsTh
npeoOpa3oBaHUsl BRIPAKCHUH 115
peweHus 3a1a4. Beipaxkatb
nepemMeHHsle u3 Gopmyn (pusznyeckux,
TCOMETPUYCCKHX, OTMCHIBAFOIIINX
OBITOBBIC CHUTYaIIUN)

Bbubnnoreka
LHOK

https://m.edscoo.ru/7f419
dos
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTHoe Pacno3zHaBaTh KBaJIpaTHbIEC YPABHEHHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3amuchiBaTh (pOpMYJTy KOpHEW KBAAPATHOIO YPABHEHUS;
KBaJpaTHOE pelaTh KBaipaTHbIe YPABHEHUS — IIOJIHBIE U HEITOJIHBIE.
ypaBHeHnue. opmyna IIpoBoauTh NMpocreiue UecJIeJ0BAHUA KBaJAPATHBIX
KOpPHEW KBaJPaTHOTO YPaBHEHHU.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOAAIMECA K KBAIPATHBIM,
Buera. C TOMOIIBIO MPEe0OPa30BaAHUIN U 3aMEHOUN IEPEMEHHOM.
Pemenne ypaBHeHUH, Habaonath 1 aHAJIUM3HPOBATH CBSA3b MEXAY KOPHSIMH U
CBOIALLIUXCS ko3¢ puIIIEeHTaM KBAaJIpaTHOTO YPABHEHHS.
K KBaJIPATHBIM. ®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
[Ipocreiimme qpoOHO- | TeopeMy, IPUMEHSTh 3TH TEOPEMBI ISl PELICHUS
paLKoOHaIbHbIC 3aaad.
ypaBHEHMUS. Pemath TeKCTOBBIE 321a4M AITreOpanyecKuM CriocoOoM:
Pemrenne TeKCTOBBIX NEPEXOUTH OT CIIOBECHOU (POPMYITMPOBKHU yCIOBHS 3a4aUn
3a/1a4 € MMOMOUIBIO K aJireOpandeckoi MoJIeu MyTEM COCTaBIICHUS YPABHEHMUS,
KBaJJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
YpaBHEHUI pe3yabTar.

3HAKOMMTBCS C HCTOPHeEl pa3BUTHS anreOpbl
YpaBHEHUS U HEPABEHCTBA. 15 JInnenHoe ypaBHeHHE Pacno3HaBaTh JIMHEHHbBIE YPABHEHHUS C IBYMS

Cucrembl ypaBHEHHI

C IBYMsI
IIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
peLIeHUs ypaBHEHUU
B LIEJIBIX YHCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUU

IIEPEMEHHBIMH.
CtpouTth rpadyiky TMHEWHBIX YPABHEHH, B TOM YUCTIE
HCIO0JIb3Ys LH(pPOBbIE pecypcChl.

Paziumyarh napajienbHble U IEPECEKAIOLINECS MTPSAMbBIE
110 UX YPABHECHUSIM.

Pemiatb cucTeMbl ABYX JTMHEHWHBIX YPABHEHUN C ABYMS

IIEPEMEHHBIMU IOJICTAHOBKOW U CIIOKEHUEM.
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C AByMS Pematb npocTeiiime cucTeMsl, B KOTOPBIX OJHO
MIEPEMEHHBIMM. U3 YPABHECHUH HE SBJISACTCS JTUHEUHBIM.

[Ipumepsl pemieHus IIpuBoauTh rpaguyecKy0 HHTEPHPETALMIO PELICHUS
CUCTEM HEJIMHEUHBIX YPaBHEHUS C IByMs IEPEMEHHBIMU U CUCTEM YPaBHECHUI
YPaBHEHUM C IBYMS C ABYMsI IIEPEMEHHBIMM.

[IEPEMEHHBIMHU. PemiaTh TeKCTOBBIE 32/1a4M AITEOPaNIECKUM CTIOCOOOM
['paduueckas

MHTEPIPETALNS

YpaBHEHHUS C ABYMSI
MIEPEMEHHBIMU U
CHCTEM JIMHEHUHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
Pemenne TekCTOBBIX
3aJ1a4 C IIOMOII[bIO
CHUCTEM ypaBHEHUU

YpaBHEHUS U HEPABEHCTBA. 13 Yucnossie DopMyJTHPOBATH CBOMCTBA YNCIIOBBIX HEPABEHCTB,
Hepasencra HEPABEHCTBA U UX WJUTIOCTPUPOBATh UX HA KOOPJAUHATHOM IIPSIMOM, 10KA3bIBATH
CBONCTBA. anreOpandecku.
HepasenctBo c oqHoit | IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/E€ PEIICHUS 3a/1a4.
MIEPEMEHHOM. Pemarsp iMHEliHBIE HEPABEHCTBA C OAHOW MIEPEMEHHOM,
JInnennble U300pakaTh pelIeHHE HEPABEHCTBA HAa YHCIOBOM MPSAMOM.
HEPABEHCTBA C OAHOMU PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, M300paxaTh
MIEPEMEHHON U UX pElLIEHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB
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C OJTHOM NIEPEMEHHOU
Y UX pELICHHUE.
N3obpaxkenue
pellIeHUs TUHEUHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHCJIOBOM
PAMON

OyHKIWH. 8 [Tonsitue hyHKIHUU. Hcnonb3oBaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO U
OCHOBHBIE IOHATHS OOnacTh onpeie/iecHUus] | CHMBOJIMKY.
Y MHO>XECTBO BbruncasTh 3HaYeHUs QYHKIUHI, 3aJaHHBIX (OpMyIamMu
3HaYeHUH (PyHKLIHH. (mpu HEOOXOAMMOCTH MCTIONIb30BaTh KAJIbKYJISTOP);
CriocoOb1 3a1aHus COCTABJISITH TA0JIUIbI 3HAYEHUH (YHKIIUU.
byHKIUH. CrpouTh 1m0 TOYKaM rpaguku QyHKIUN.
['paduk pyHkmM. OnuceIBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
CaoiicTBa (hyHKLIMH, rpaguuecKoro npeacTaBICHUsI.
UX OTOOpakeHue Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
Ha rpaguke CHUMBOJIUKY.
HccaenoBath npuMepsl rpa@uKoB, OTpakKarOUUX peaibHbIe
npouecchl U siBieHus. Il puBoauTs NpUMepHI IPOLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMMU.
Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBbI
JUTs TOCTpOeHUsI TpaUKOB (DYHKITUI ¥ U3YyUEHUS UX CBOWCTB
DO yHKIUH. 15 Urtenue u noctpoenve | Haxoauts ¢ moMoubio rpaduka GyHKIIMN 3HAYCHUE OJTHOU

Uucnosbie PyHKIMH

rpadukoB QyHKIUH.
[Tpumeps! rpaduxos

U3 paccMaTpUBAEMbIX BEJIUYHUH I10 3HAYECHUIO APYTOil.
B HecnoxHBIX Cinydasx BbIpaxkaTh GopmMy10i 3aBUCUMOCTH
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byHKUNH, MEK]Ty BEJIMUMHAMMU.
OTPAKAOLIUX OnuchIBaTh XapakTep UBMEHEHUS OJTHON BETUYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
OMMCHIBAIOIIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
IPSIMYIO U 00paTHYIO rpadukoB QyHkmii Buga: Yy = X3,y = X3,y =Vx,y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBaTh PYHKIHOHAIBHO-TPaHUECKHE
3aBUCUMOCTH, UX NpeACTABJICHUS JJIS1 PEIICHUS U UCCIIEI0OBAHUS YPABHEHUN U
rpad UK. CHUCTEM YPaBHEHHU.
I'paduk pynxumu IpumensaTs ungpoBbie pecypcebl i TOCTPOCHUS
y =x2 rpaguKoB QyHKIIHIA
OyHKIUA
y =x5y =X,
y=vxy=|xj;
rpaduyueckoe pelieHme
YPaBHEHUU U CUCTEM
YpaBHEHUI

[ToBTOpEeHue n 0000IICHNE 20 [ToBTOpEHUE Boi0upaTh, NPUMEHATH, OLIEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IIOHATUHN U YuCell, BIYUCICHUN, MPeoOpa3oBaHUil BbIpAKEHUH, pEIICHUS
METO/IOB KypcoB / 18 | ypaBHEHHIA.
KJ1aCCOB, 0000IIeHHE OcymecTBJIATH CAMOKOHTPOJIb BHITIONHSAEMBIX JEHCTBUN U
3HAHUU CaMOITPOBEPKY pe3yiIbTaTa BEIUMUCICHUM, MPeoOpa3oBaHMUii,

ITOCTPOCHHUI.
Pematsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MaTEMaTUYECKHUE 3HAHMS ISl PEIEHUS 3a]1a4 U3 IPYTUX
IPEIMETOB.

PemiaTh TeKCTOBBIC 32/1a4M, CPABHUBATh, BBIOUPATh
CIOCO0BI pElICHNs 3a/1a4U

OBLIEE KOJIMYECTBO
YACOB I10 [TPOT PAMME

136
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9 KJIACC
HaunmenoBanue pasaena KommuectBo OcHoBHOE OCHOBHBIE BUIBI
(Tembl) Kypca 4acoB CoIepIKaHUE NEeATEILHOCTH
o0yJarmuxcs
Uuciia ¥ BBIYUCIIEHUS. 9 PanumonannHBIC UnCIIa, Pa3BuBarth npeacraBjieHHusi O YUCIAX: OT but6mmoreka [IOK

JleficTBUTEIBbHBIC YKCIa

UppalroHaIbHbIC YHCIA,
KOHEUYHBIC 1 OECKOHEYHBIE
JECSITUYHBIE JPOOH.
MHO0€eCcTBO 1eHCTBUTEIBHBIX
YHCeN; IeHCTBUTENBHBIC YHCTIa
KaK OECKOHEYHBIE JICCATUYHbIC
npobu. BzaumMHo 01HO3HAUHOE
COOTBETCTBHE MEXTY
MHOKECTBOM JIEHCTBUTEIHHBIX
YHCeT U MHO)KECTBOM TOUYEK
KOOPAMHATHOMW MPSMOM.
CpaBHeHME IEHCTBUTEIBHBIX
qrcer,apupmMeTndeckue

MHO>K€CTBa HAaTypaJIbHbIX YHCET J10
MHO’K€CTBA JIEHCTBUTEIbHBIX YHCEI.
O3HaKOMHTBCS C BO3MOKHOCTBIO
[IpEJICTaBICHUS IEHCTBUTENILHOTO Yncia
KaK OCCKOHEYHOH JIeCATUIHON Apo0H,
NPUMEHATb JCCATUYHbIE TPUOIMKEHUS
palMOHaIbHBIX U UPPALMOHAIIBHBIX YHUCE.
HN300paxarh

JIECTBUTEINIBHBIE YHCIIA
TOYKaMUKOOPAUHATHOU

IIPSAMOM.

3anuceIBaTh, CPABHUBATH U
YHOPS/A04YMBATH

JEUCTBUTEILHBIC YHCIIA.

BbInoaHATH, coueTast yCTHbIE U
MIMCbMEHHBIE TPUEMBI,
apugMeTHYEeCKHUEe JeHCTBUSA C
palMoOHANIbHBIMU YHCIaMU;HAXO0AUTh
3HAYEHUS CTENIEHEN C LIETIbIMU
MOKAa3aTeNsIMU M KOPHEH; BBIYUCIATH
3HAUYEHUS YUCITOBBIX BBIPAKEHUM.
ITosryunTs npeacrabjieHne o
3HAYUMOCTHU JEHCTBUTEIBHBIX YHCEI B
IIPAKTUYECKOH 1€ATEIbHOCTUYEIOBEKA.
AHATU3MPOBATH U /1€J1aTh BBIBOABI O
TOYHOCTH MPUOTUKEHUS

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

419d08
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JEHCTBUTENILHOTO YKCIIa IPU PEIICHUN
3a/1ay.

OKpyrasiTh I€UCTBUTEIIbHBIC YHCIA,
BBINOJIHATH NPUKHAKY pe3yibTaTa
BBIYMCIICHUM, OIleHKY 3HaYCHUI

29




depepanbHana paboyas nporpamma | MatemaTuka. 5-9 Knaccbl (6a3oBbii

JIEHCTBUA
C ICICTBUTEIbHEIMU

YU CJIOBBIX BBIpEDKeHI/Iﬁ .

3HAKOMUTBCS € HCTOPHEH PA3BUTHUS
MaTE€MaTUKU

Bbubnuoreka
1HOK

https://m.edsoo0.r

AACTIaMA. u/7419d08

[Tpubamxénnoe

3HAYEHHE BEIUYHHBI,

TOYHOCTh

PUOIINKEHUS.

OkpyriieHue yuce.

[Iprkuaka u oueHka

pE3yNbTaTOB

BBIYHCIICHUI
YpaBHEHUS U HEPABEHCTBA. 14 JInnennoe ypasuenue. | OcBamBaTh, 3alIOMUHATH U bubmoreka
YpaBHEHUS C OAHOU Pemenune ypaBHeHui, NPUMEHSATH rpauyecKueMeToabl Ipu LOK
[IEPEMEHHOU CBOZAILIXCS pELICHUH YpaBHEHUI, HEPABEHCTB U UX %

K JIMHEHHBIM. CUCTEM. 08

KBagpaTHoe Pacno3naBars 1einbie ¥ 1poOHbIE o

ypaBHeHHe. Pemenue ypaBHeHMs. Pemiath JJMHeHbIC U

ypaBHEHUH, KBa/JIpaTHbIe YPABHEHHUS,

CBOASAIIMXCSA YPaBHEHUS, CBOJSIIMECS K HUM,

K KBaJIPATHBIM. npocTenime ApoOoHO-

bukBanpaTHbie palMOHAJIBHBIE YPABHEHUS.

ypaBHEHHUS. IIpeanarars BO3MOKHBIE CIOCOOBI

[Ipumeps! pemeHus
YPaBHEHUH TPEThEU
Y YETBEPTOU CTEIICHEU

pelieHus TeKCTOBbIX3a/1a4,
00CYKIATh UX U PelaTh TEKCTOBBIC
3aJlayu pa3HbIMU CIIOCOOaMu.
3HAKOMHUTBCS € HCTOPHEH PA3BUTHUS
MaTeMaTUKH
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pa3ioKEeHUEM
Ha MHOKHTEIH.
Pemenue npo6Ho-
palMOHAIBHBIX
YPaBHCHUU.

Pemrenne TeKCTOBBIX
3aja4 anreOpanyecKkum
METOJIOM

YpaBHEHUSI U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHEeHHE C JABYMs
MIEPEMEHHBIMU U €r0
rpaduk.

Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUIC ABYMs
IIEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JIBYX YpPaBHEHHUH,
OJTHO

13 KOTOPBIX JIMHEHWHOE,a
JIpyroe — BTOPOM CTEIEHH.
I'padmueckas
MHTEPIIPETALMS CHCTEMBI
YpaBHEHUI

C ABYMsI IIEPEMEHHBIMH.
Pemenue TeKCTOBBIX

OcBauBaTh U MPUMEHSITH PUEMBI PEILICHUS
CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUI C IBYMsI
MIEPEeMEHHBIMH U CUCTEMBI ABYX YpaBHEHUII, B
KOTOPBIX OJTHO YpaBHEHUE HESBIIAETCS
JIMHEHHBIM.

Hcnonb3oBath QyHKIMOHANIBHO-TpaduyecKue
MPEJICTaBICHUS [ pellieHusl U Mccle10BaHUs
YpaBHEHUWU CUCTEM.

AHaJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpanveckiM CrocoOOM: MepexoanuThb OT
CJIOBECHOU (POPMYITHPOBKH YCIOBHS 3a/1a4H K
anredbpanveckor MOJICIUITYTEM COCTABICHUS
CUCTEMBI YPaBHEHUH; pelaTh COCTABICHHYIO
CUCTEMY ypaBHEHUI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMHUTLCS € HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKU

Bbubaunoreka
LHOK
https://m.edso

0.ru/7f419d08
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3a/1a4 anreOpandecKum
CIocoooM

YpaBHEHUS 1 HEPABEHCTBA. 16 YucnoBsle Yurarh, 3aIMCHIBATH, IOHUMATh, bu6mmoreka [IOK
HepaBencTaa HEPaBEHCTBA M UX HHTEPNPETHPOBATH HEPABEHCTBA, https://m.edsoo.ru
CBOIICTBA. UCIIOJIb30BaTh CUMBOJIMKY M TEPMHHOJIOTHIO. 7f419d08
JluneliHble BoInoHATH IpeoOpa3oBaHusi HEPABCHCTB,
HEpaBEHCTBA HCIOJIb30BaTh 1S IPEOOPa30BaHMS CBOMCTBA
C OJTHOY MepeMeHHONHN YHCIIOBBIX HEPABEHCTB.
UX peIICHHE. Pacno3naBaTh JIMHEIHbBIC U KBAJIPaTHBIC
Cuctembl TUHEHHBIX HepaBeHCTBA. PemiaTh uHeElHbIE
HEPABEHCTB C OJJHOM HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
MEPEeMEHHON 1 UX HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
pereHue. BKJTIOYAIOIIUX KBaPaTHOE HEPABCHCTBO, U
KsanpaTHbie pemarh ux; 00CyKIaTh TOJTyICHHBIE
HEPaBEHCTBA U UX pereHws.
peleHue. N300pazkaTh pelieHre HepaBeHCTBA U CHCTEMBI
I'paduueckas HEPABEHCTBHA YMCIIOBOU NIPSIMOM, 3alIMCHIBATD
WHTEPIpETAIHS pelIeHne ¢ TTOMOIIHI0 CHMBOJIOB.
HEPaBEHCTB U CUCTEM PemaTs KBaipaTHBIC HEPABEHCTBA,
HEPaBEHCTB C ABYMs UCTONb3ysArpapuuecKue
MIepeMEHHBIMU Ipe/CTaBICHHUS.
OcBauBaTh U IPUMEHATH HEPABEHCTBA ITPH
pEIIeHUUPA3TNYHBIX 3a71a4, B TOM YHCIIe
MIPAKTUKO- OPUEHTHUPOBAHHBIX
OyHKIIH 16 KBangparuunas ¢pyHKuus, Pacno3zHaBaTh BU/IbI H3y4acMbIX bubnuore
e€ rpaduK UCBOMCTBA. GyHKINA; WITIOCTPUPOBATH ka [JOK
[Tapabosa, KoopAUHATHI CXeMaTHYeCKH, 00bSICHATH https://m.e
BEPIIMHBINIAPAOOIBI, OCh pacmoIoKeHNe Ha KOOPAUHATHOM dsoo.ru/7f
IUIOCKOCTH rpa)uKkoB 419d08

k
Qynkumii Buga: y = kx,y = kx+ b,y =,y
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CUMMETPUU MapaloJIbl.

I'paduku GyHKIMiL:
y =Kkx,
y= kx + b,
k
y =,
*
y= Xy
= X31y =
Vx,y =
x|

y =x%, ¥y =vx, Y= |x| B 3aBHCHMOCTH OT 3HAYEHHITKOIDDHUIUEHTOB;
OIKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYIO QYHKIIHIO TI0 PopMyIIe.

I[IpuBoAMTH NPUMeEPHI KBAIPATHIHBIX 3aBUCHMOCTEH U3

peanbHOH KU3HHU, (PU3UKU, TECOMETPHUH.

BoisiBasiTH 1 000011aTh 0COOEHHOCTH rpaduka

KBaJApaTUYHON QYHKIHUH Y = ax? + bx+ c.

CTponTh 1 N300paxKaTh CXeMATHYECKH TPAPUKH KBAIPATUIHBIX
byHKIMH, 3a1aHHBIX POpMYIaMH BUIA

y=axt, y=ax’+q,y=a(x +p)?, y = ax? + bx + C. AHAIM3HPOBATH U
NPUMEHSATH CBOMCTBA M3YYCHHBIX ()YHKIUH ISl UX TOCTPOSHUS, B TOM
YHCIIe ¢ TTOMOIIBIO IU(PPOBBIX PECYPCOB

UuncioBbie
OCJIEI0BATEIILHOCTHU

15

[TonsiTue yncnoBou
MOCJIe/I0BATEIbHOCTH.
3agaHue
MOCJIeI0BATEbHOCTH
peKyppeHTHOU popMyIion
u ¢popMyIoil N-ro useHa.
Apudmernueckas u
reoMeTpuUecKast
MIPOrPECCUH.

@opmyisl N-To wieHa
apudmeTnyeckoit u
r€OMETPUUYECKON

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHMSI, CTPOUThH
peyeBblie BLICKA3bIBAHUS C HCIIOIb30BaHUEMTEPMHUHOJIOT UM,
CBS3aHHOM C MOHATUEM TOCIEI0BATEIIBHOCTH.
AHanu3npoBaTh GopMyiTy N-TO YiIeHa

MOCJIEI0BATENBHOCTH WU PEKYPPEHTHYIO GOpMYITy

¥ BBIYHMCJIATH WIECHBI II0CIEI0BAaTENBHOCTEH, 3aJaHHBIXATUMU
dbopmynamu.

YcranaBiamBaTh 3aKOHOMEPHOCTD B IOCTPOCHUH
IIOCJIEI0BATENBHOCTH, €CJIU BBIITMCAHBI IEPBBIE HECKOJIBKOEE
YJIEHOB.

PacnoznaBath apuMeTHUECKYIO U TEOMETPUUYECKYIOIIPOIPECCUH TPU
pasHbIX crioco0ax 3a7aHusl.
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IIPOrPECCUM, CyMMBI
MIEPBBIX N YICHOB.
N306paxeHnue 4ieHOB
apupMeTHIECKON U
reoOMETPUYECKOI
Mporpeccuit TOYkaMu Ha
KOOPJMHATHOMN
TIJIOCKOCTH.
JlunenHsbIi 1
SKCINOHEHUMAJIbHbBIN
pocr.

Cio>xHBIE TPOLIEHTHI

Pematsp 3a7auu ¢ ncnosap3oBaHueM GOpMyIl N-ro 4aeHa
apu(dMeTnyecKoil 1 reOMETPUUECKON MPOTPECCHit, CyMMBITIEPBBIX N
YJICHOB.

M300paxkaTh 4ieHbI 10CIEI0BATEIbHOCTH TOUKAMUHA

KOOPJMHATHOM IJIOCKOCTH.

PaccmaTrpuBars npuMepbl NpoHeccOB M SIBJEHUH U3
peanbHOM  KM3HU, WUIIOCTPUPYIOLIME  H3MEHEHUE B
apu(dmeTrnyecKoil mporpeccuu, B reOMeTpUUECKOi

MPOrPecCuu; U300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTUT PAPUUECKH.
Pemathb 3a5aum, CBsI3aHHBIE C YUCIIOBBIMU I10CIIEI0BATEILHOCTSIMHU, B
TOM YHCJIE 33J]a91 U3 PEATbHOM KU3HH C UCTIOIb30BaHIEM ITU(PPOBBIX
TEXHOJIOTUH (JIEKTPOHHBIX TaOIHII, rpaUIecKOro KaIbKyIsaTOpa u
T.11.).Pemiarh 3aaun Ha CII0’KHBIE MPOLIEHTHI, B TOM YUCIIE 3a/1a4H U3
peasibHOM MPAKTUKHU (C UCTIOIb30BAaHUEM KAJIbKYJISTOPA).
3HAKOMHTBCS € MCTOPHEH Pa3BUTHS MAaTEMaTUKU

[ToBTOpeHue, 06001IeHNE,
CUCTEeMaTH3aIs 3HaHUI

18

Yucaau

BbIYMCJIeHHSsI (3aITUCh,
CpaBHEHHUE, IEHCTBUSA C
JTeMCTBUTEITLHBIMU
YHCIaMU, YUCI0Bas
TpsiMast; POIEHTHI,
OTHOIIIEHUS, POTIOPITUH;

OnepupoBaThb NOHATHAMM: MHOKECTBO, ITOJIMHOKECTBO, OIlEpaLNH
Ha/l MHOKECTBAMH; MCI0JIb30BaTh I'paduecKOenpe/ICTaBIeHIEe
MHOJKECTB JJIs1 ONIMCAHUS PEATIBHBIX MIPOLECCOB U SIBJIEHUI, IPH
peLIeHNH 3aJa4 U3 APYruX y4eOHBIX IPEIMETOB.
AKTyaJIM3MpOBaTh TEPMHHOJIOTHIO H OCHOBHBIC e CTBUS,
CBSI3aHHBIE C YUCJIAMU: HATYPAIbHOE YHUCIIO,IIPOCTOE U COCTABHOE
qucia, AeITMMOCTb HaTypalbHBIX
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OKpYTJICHHE,
npUOIMKEHHE,
OLICHKA; PELICHUE
TEKCTOBBIX 33734

qucel, IPU3HAKU JEIMMOCTH, 1I€JI0€ YUCII0, MOYJIb YHCIIa,
OOBIKHOBEHHAsI U AECATUYHAs IpOOU, CTAaHJAPTHBIN BUJI YHCIA,
apu(METHYECKUI KBaIPaTHBIH KOPEHb.

BbInoJHATH JeHCTBUS, CPABHUBATH H YIIOPAA0YMBATbUNCIIA,

apu(pMETHIECKUM IIPEJICTABIISITh YMCIIA HA KOOPAUHATHOM NPSAMOM, OKPYIJIATH YUCIIA;
crocooom) BBINOJIHATH NPUKHUAKY M OLEHKY PE3y/IbTaTa BEIYACICHUMN.
Pemats TekcToBBIE 3a1a4M apudmMeTHueckuM criocobom.Pemarb
NPaKTHYeCKHUe 324241, COJEPKAIINE IPOLEHTBL,JOIH, YaCTH,
BBIPAXAIOLINE 3aBUCUMOCTH: CKOPOCTh — BPEMSI — PAacCTOSIHUE,
LIEHa — KOJMYECTBO — CTOMMOCTb,00bEM pabOThl — BpeMs —
IIPOU3BOUTENBLHOCT TPYAA.
Pa30uparthb peanbHble )KU3HEHHbBIE CUTYALIUH,
(popMyJIMpOBaTh UX Ha SI3bIKE MATEMATUKH,
HAXOAMTh PELICHUE, TPUMEHSISI MAaTeMaTHYECKHI ammapar,
HHTEPNPEeTHPOBATH PE3yJIbTAT
AJjredpandeckue OnepupoBaTh NOHATHUSIMM: CTETIEHb C LIEIbIM IIOKA3aTENEM,
BbIpasKeHH s apudmMeTnyecKkuil KBaJpaTHbI KOPEHb,MHOTOUJIEH,
(mpeobpazoBaHue anredpandeckas JpoOb, TOXKJIECTBO.
anreOpandecKux BbINOJHATL OCHOBHBIE 1efICTBHSA: BBINOIHIATH PACUETHI 110
BBIpAYKEHUH, bopmynam, mpeoOpa3oBEIBATH IIEIbIE, APOOHO- palliOHAIbHBIE
JONIYCTHUMBIE BBIPAXEHUS U BBIPAKEHUS C KOPHSAMH, PEaTM30BbIBATh Pa3IOKEHHE
3HA4YeHHUs) MHOTOYJIEHa HA MHOXKHUTEIHU,B TOM YHCJIE C UCIIOJIb30BAaHUEM

(I)OpMYJ'I Pa3HOCTU KBAAPATOB U KBaJApaTa CYMMBI H Pa3HOCTH,
HaxXxoauThb
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JIOITyCTUMBIE 3HAUEHHsI IEPEMEHHBIX JJIs IPOOHO-
palMOHAIbHBIX BBIPAXKECHUMN, KOPHEH.

MopaeaupoBaTth ¢ IOMOIIBI0 (POPMYJ pealibHbIE POLIECCHI
U ABJICHHA

DyHKUNH
(moctpoeHwue,
CBOMCTBA U3Y4YEHHBIX
(yHKImii;
rpaduyeckoe pereHue
YpaBHEHUU U UX

CUCTEM)

OnepupoBaTh NOHATHAMHU: QYHKIMA, TpaPuK QyHKIHH,
HYJIHM QYHKIMH, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEXYTKH BO3PACTaHUs, YOBIBAHHSI, HAMOOJIbIIIEE U
HalMEHblIee 3HaUeHUs (PyHKIMH.

AHaJIM3MPOBATh, CPABHUBATh, 00CYKIaTh CBOIICTBA
GbyHKIHH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHAMU: TIPSMAast IPOITOPIIOHAIEHOCTB,
oOparHas MpONOPLMOHAIBHOCTh, TUHENHHAas (QyHKIMS,
KBaJipaTHUuHas QyHKIMs, napadoia, runepooa.
Hcnoab3oBath rpauKH U1 ONPEACIICHNUS CBOUCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JJIsl PELICHUS 3a4a4 U3 APYTUX
y4eOHBIX MPEIMETOB M PeabHOM JKU3HU; MOJIEJIHPOBATH

C MOMOIIBIO I'Pa)UKOB peaTbHbIE IPOLECCHI U SBJICHUS.
Beipaxath GgopmyiamMu 3aBUCUMOCTH MEXY BETUUUHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM PABOYEMN
ITPOI'PAMMBI KYPCA (II0 TOAAM OBYYEHMUA)
OcBoenne ydeOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs JOJKHO
obecneynBaTh JOCTHKEHHE CIENYIOUINX IPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:
7 Kkiaacce
Yucia 1 BBIYUCICHUSA

* BpIMonHATH, COYeTass yCTHbIE M TNHChMEHHBIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
palMOHAaIbHBIMU YHCIAMHU.

* HaxoauTh 3HAYEHUS YHCIIOBBIX BBIPAXCHUN; IPUMEHATH Pa3HOOOpa3Hble CIOCOOBI 1 IPUEMBI
BBIYUCIICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, ColepKalmuX OOBIKHOBEHHBIC M JCCATUYHBIC
JIpoowu.

» JlepexoauTh OT OAHOH (POPMBI 3aITUCH YUCET K APYToi (IpeoOpa3oBhIBAaTh IECATUYHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO IECTUYHYIO
IPOOB).

* (CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

*  OKpyrJsTh YuCIa.

* BbINONHATE NPUKUIKY M OLEHKY pPE3yJbTaTa BBIYMCICHWM, OLEHKY 3HAYEHUN YHUCIIOBBIX
BBIPAKCHU.

* BBINOIHATH AEHCTBUA CO CTENEHSAMU C HaTypalbHBIMU IIOKA3aTEISMH.

* [IpuMeHSTH NPU3HAKU JEIMMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATypaJIbHBIX YHCEIL.

* Pemarb NPaKTUKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSA3aHHBIE C OTHOIUIEHUEM BEIUYHH,
[IPONOPLUOHAILHOCTBIO BEJIMYMH, NPOLEHTAMH; HWHTEPIPETHUPOBATh PE3YJIbTAThl PELICHUs
3ajjay ¢ yu€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIpaKeHUs

* Vcnonb3oBaTh alreOpandeckyr0 TEPMUHOJOTHIO M CUMBOJMKY, IPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

* HaxoauTb 3Ha4eHUs1 OYKBEHHBIX BBIPAXEHUHN MPH 3a/1aHHBIX 3HAYCHUSAX NTEPEMEHHBIX.

* BpIogHATE MpeoOpa3oBaHUs IIEJIOTO BBIPAKEHUS B MHOTOWIEH IPUBEIEHUEM IOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

* BbINOTHATE YMHOKEHHE OJJHOUWIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJIEH, IPUMEHSTh
(bopMyIbl KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

*  OcCyuecTBIATh Pa3I0KEHUE MHOTOYJICHOB HA MHOXKUTENH C TIOMOIIBIO BEIHECEHUS 332 CKOOKU
O0IIero MHOXHUTENs, TPYNNUPOBKU CJIaraeMblX, HPUMEHEHUS (OpMyN COKpaIEHHOTO
YMHOXEHHSL.

* JlpumeHATh npeoOpa30BaHUsI MHOTOWICHOB JUIS PELICHUs PAa3JIMYHbIX 33734 U3 MAaTEeMaTUKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKH.

* Jcnonb30BaTh CBOWCTBAa CTENEHEW € HATypajJbHBIMH MOKa3aTeIsIMH JUIsl MpeoOpa3oBaHUS
BBIPAKECHUII.

YpaBHeHHUs M HEPABEHCTBA

* Pemars JIMHEHHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPHUMEHsSs IpaBUja Iepexoja oOT
HCXOJHOIO YpaBHEHHMS K paBHOCHIbHOMY eMy. [IpoBepsTh, ABIISETCA JIM YHUCIO KOPHEM
YpaBHEHHUS.

» JIpumeHATh rpaduuecKue METOIbl IPU PELICHUH IMHEHHBIX YPAaBHEHUH U UX CUCTEM.

» [loxGuparh mpUMepHl Map YHCeN, SBISIOIIMXCA PELlICHUEM JIMHEHHOro ypaBHEHHUS C JBYMS
NIEPEMEHHBIMH.

* CrpouTh B KOOPJWHATHON MJIOCKOCTHU IpaduK JIMHEHHOTO YpaBHEHHUS C IBYMS IE€PEMEHHbBIMU;
HOJIB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUs YPaBHEHUSI.

» Pemarb cucTeMbl JABYX JIMHEHHBIX YpPaBHEHMM C JBYMSI NEpPEMEHHBIMHM, B TOM YHCIIE
rpadu4ecKy.

=  CoOCTaBJIATh U PEIIATh JUHEWHOE YPABHECHUE WM CUCTEMY JIMHEUHBIX YPAaBHEHUH MO YCIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/layMl MOJTYYEHHBIN pe3yibTar.



Koopaunarel u rpaduxu. @yHKIAHN depepanbHan paboyaa nporpamma | M

» J300paxarb Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/JlaHHBIM KOOpAWHATAM,
Jy4H, OTPE3KHU, UHTEPBAIIbl; 3alMChIBATh YUCIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe.

» OrMeyarh B KOOPIAWHATHOM IUIOCKOCTH TOYKH MO 33JaHHBIM KOOPJMHATAM; CTPOUTH Tpa(puKH
JUHEHWHBIX (PYHKITUH.

* OnuceiBaTh ¢ NOMOIIBIO (PYHKIMI M3BECTHBIE 3aBHCUMOCTH MEXJY BEIHMUYMHAMH: CKOPOCTD,
BpEMs, PACCTOSHUE; LI€HAa, KOJMYECTBO, CTOMMOCTh; IMPOU3BOAUTENILHOCTh, BpeMs, 00BEM
paboTHI.

* HaxoauTh 3HaueHHEe QYHKLMU 110 3HAUYEHUIO €€ apryMeHTa.

» Jlonumarp TpaduuecKkuii crnoco® NpeACTaBICHUsS M aHaIM3a WH()OPMAIUMH; W3BIEKaTh WU
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 knace
Yuciia ¥ BBIYMCICHUSA

* Hcnonp30BaTh HauyalbHbIE IPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CPaBHEHMUsI, OKPYIJIEHHUS] U BBIYMCIEHUMN; M300pa)xkaTb JAEMCTBUTEIbHBIE YMCIIA TOYKAMHU Ha
KOOpJAMHATHOM NPAMOM.

* [IpuMeHsATHh NOHATHE apU(PMETHUYECKOIO KBAJPAaTHOTO KOPHS, HaXOAUTh KBAaJApAaTHbIE KOPHH,
UCMOJB3Yysl NPU HEOOXOAMMOCTH KaJIbKYJSATOP; BBINOJHATH NPEoOpa3oBaHMs BbIPaKEHUIA,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOJIb3Yys CBONCTBA KOPHEH.

* Jcnosnb30BaTh 3aMMcU OOJIBIIMX U MAJBIX YHCEI C TIOMOIIBIO AECATHUHBIX IpoOel U cTeneHen
yucina 10.

Anredpanyeckne BbIPaKeHUs

» JlpuMeHATH TOHATHE CTENEHH C LENbIM II0Ka3aTelieM, BBIIOJIHITH IMPEeoOpa3OBaHMUs
BBIPAKXCHUI, COAEPIKALUX CTEIIEHU C LIETIbIM [T0OKA3aTEIEM.

* BbIIOTHATH TOKIECTBEHHBIE TPEOOPa30BaHMsI PALIMOHAIBHBIX BBIPAXKEHNUN Ha OCHOBE IIPABUII
JeMcTBUI HAJl MHOTOYJICHAMH U alredpanyecKuMu JpoOsMu.

» PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

» JlpumeHATh npeoOpa30BaHUs BBHIPAKEHUN IS peIleHUs pa3IMyHbIX 33]ad M3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHusI M HEpABEHCTBA

» Pemarb nuHEiHbIE, KBaJPaTHbIE YPAaBHEHUS U PallUOHAJIbHBIE YPABHEHMSI, CBOSIINECS K HUM,
CUCTEMBI IBYX YPaBHEHMI C JBYMsI IEPEMEHHBIMHU.

» [lepexoauTh OT CIOBECHON (hOPMYIMPOBKHU 3a/1a4uM K €€ anredpandeckoil MoAeau ¢ MOMOIIbIO
COCTaBJICHUS YPaBHEHHMS WM CHUCTEMBl YPaBHEHMI, MHTEPIPETHUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJIY4YEeHHbIN pe3yibTar.

* [IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUsS, OLEHKH; PELIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHOW MEPEMEHHONM M UX CHUCTEMBI; /1aBaTh IpaHUUECcKyr HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

» JloHUMaTh M KCHOJB30BATH (PYHKIMOHAIbHbIE MOHATUS M SA3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003Ha4YeHMs1); ONpeNeNsITh 3HAueHHEe (YHKUMM IO 3HAYEHUIO apryMeHTa; OMNpEeNeNsTh
CBOMCTBA (PYHKIUH 110 €€ rpaduKy.

=  Crpounts rpadukn smeMeHTapHbIx GyHkimii Buma y = kix, y = X2,y = X3,y =YX, y = ;
OTKCHIBATH CBOMCTBA YMCIOBON (PYHKLUU 11O €€ rpaduKy.

9 knace
Yuciia 1 BLIYUCICHUA

= (CpaBHUBaTh U YIOPSAJO0YNBATH PALIMOHANBHbBIE U HPPALIMOHAJIbHBIE YHCIIA.

* BpinmonHATh apupMeTHYECKHe NEHCTBUSA C palMOHAJIbHBIMH YHCIAMH, COYeTas yCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIYUCIICHUS C UPPAIMOHATBHBIMU YHCIaAMH.

* HaxoauTh 3HAUEHUs CTENEHEH C LEJBIMM I10Ka3aTeasiIMU U KOPHEW; BBIUMCIATH 3HAUEHUS
YHCJIOBBIX BBIPAKCHUM.

*  OKpyIJsITh JEHCTBUTENIBHBIE YUCIIA, BBIMOIHATh IPUKUIKY PE3YJIbTATa BBIUMCICHUN, OLIEHKY
YHCIJIOBBIX BBIPAKCHUM.

YpaBHeHHUsS M HEpaABEHCTBA



» Pemars JTUHEHWHBIC W KBAJpaTHBIC YPAaBHCHUS, YPAaBHEHUS, CBOIBINEHEUSH KaAMMD mpocTeinmevima | M
JIPOOHO-pallMOHATIFHBIC YPABHEHUSI.

* Pemars cuctempl ABYX JMHEWHBIX YPAaBHEHHMM C JBYMs NEPEMEHHBIMH M CUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.

* Pemarb TEKCTOBBIC 33J]a4l alNreOpandeckuM CrocoOOM € TOMOIIbIO COCTABJICHUS ypaBHEHUS
WJIM CUCTEMBI JIBYX YPaBHEHU C IBYMs IEPEMEHHBIMHU.

= [IpoBoaWTH MpOCTEHIINE HCCIEIOBAHUS YPABHEHUM M CUCTEM YpPaBHEHUW, B TOM YHCIE C
NpUMEHEHHEM TpaduyecKuX IMpe/cTaBiIcHui (yCTaHABIMBATh, MUMEET JIM ypaBHEHUE WU
CUCTEMa YpaBHEHU pelIeHusl, €ClIu UMEET, TO CKOJIBbKO, U Tp.).

» Pemarh JMHENWHbIE HEPABEHCTBA, KBAIPATHHIE HEPABEHCTBA; N300paKaTh PEIICHUE HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOILBI CUMBOJIOB.

* Pemars cucremMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOUAIOIIHME KBAaJIpPaTHOE
HEPaBEHCTBO; N300pakaTh PEIICHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSIMOM, 3aIICHIBATh
pELIeHUE C IOMOIIBIO CHMBOJIOB.

* Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3ajau.

DOyHKIUH

» Pacno3HaBaTh (YHKIMU M3YyYCHHBIX BHJIOB. [lOKa3pIBaTh CXEMaTHYECKH PACIOJIOKEHHE Ha
KOOPJMHATHOM TockocTu rpadukos Gynkuuii Buga: Y = kx, y = kx + b, y = k/x, y = ax? + bx
+¢,y=x3,y =VX,y = |x| B 3aBHCHMOCTH OT 3HAUCHHIT KO HUIIMEHTOB; ONMCHIBATE CBOMACTBA
byHKIHIA.

» Crpouth W H300paKaTh CXEMAaTUYCCKH TpapUKH KBAAPATUIHBIX (DYHKIHA, OIHCHIBATH
CBOICTBa KBaAPATUUHBIX (PYHKUIUN MO UX rpaduKam.

» Pacrnio3HaBaTh KBaJpaTU4YHYI (QYHKIUIO 1O (Gopmye, IPUBOIUTH MPUMEPHI KBAJAPATUIHBIX
byHKIMI U3 peanbHON XU3HH, (PU3UKH, TEOMETPUH.

Apupmernyeckas 1 reoMeTprUYecKasi NPOrpeccuu

» Pacno3nHaBaTh apu(METHYECKYI0O U T€OMETPUYECKYIO MPOrPEecCHU MPU Pa3HbIX CHocodax
3a/1aHMS.

* BbINOTHATH BBIUMCICHHUS C HUCIONB30BaHHEM (opMyd N-TO uileHa apuMeTHuyecKkor u
F€OMETPUUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

»  H300paxarh YIeHHI MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOM MIIOCKOCTH.

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

1. Anrebpa, 7 xmacc/ MaxkapsrueB HO.H., Munmox H.I'., HemkoB K.M. u npyrue,
AxkuuonepHoe obmectBo «M3narensctBo «lIpocsemienne»

2. Anrebpa, 7 kmacc/ Mep3nsk A.l'., Tlomsko B.M.; mox penmakmueit ITomonsckoro B.E.,
OO01iecTBO ¢ OrpaHUYeHHOW OTBETCTBEHHOCThIO W3nmarensckuit nentp «BEHTAHA-
I'PA®»; AxumonepHoe oo6mecTBo «M3narensctBo «lIpocBemenue»

3. Aurebpa (B 2 yactsix), 7 xknace/ Yacte 1: Mopakosuu A.I'.; Hacts 2: Mopakosuu A.I'. u
npyrue; roa penakunein Mopakosnda A.l'., O011eCcTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO
«MOo MHEMO3UNHA»

4. Anrebpa (B 2 yactsx), 8 knacce/ Yacte 1: Mopakosuu A.I'.; Yacts 2: Mopakosud A.l'. u
npyrue, noa pegakuueit Mopakosuua A.I'., OG11ecTBO ¢ OTpaHUYEHHOIN OTBETCTBEHHOCTHIO
«101] MHEMO3M1HA»

5. Aurebpa, 8 xiacc/ MaxkapeiueB HO.H., Munmiox H.I'., Hemkxos K.W. u npyrue; non
penakuueit TemskoBekoro C.A., AkuuonepHoe obmectBo «M3narensctBo «IIpocBerienne»

6. Anrebpa, 8 xmacc/ Mepsmax A.l'., Tlomonckuit B.b., Sxup M.C.; mox penaxiuei
[Tononbckoro B.E., Ob1iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M31aTenbCKUil LIEHTP
«BEHTAHA-TI'PA®»; Axknimoneproe obmiectBo «M3mgatenbetBo «IIpocBemnienuey

7. Anrebpa, 9 xmacc/ Mep3msik A.l'., Ilomsxos B.M.; nmox penakuueit I[lononsckoro B.E.,
OO01iecTBO ¢ OrpaHUyYeHHOW oOTBeTCTBeHHOCThIO W3marensckuit nentp «BEHTAHA-
['PA®»; Axumonepnoe odmiectBo «M3narensctBo «IIpocsenienne»



8. Aunrebpa, 9 xmacc/ Mopakosuu A.I'., CemenoB I1.B., AnékeagnporaIi. AabMapaxacsaviva | M
E.JI., ObmectBo ¢ orpanndeHHoi oTBeTcTBeHHOCThI0O «BTHOM. JlaGopaTopusi 3HaHUI»;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

9. Anrebpa, 9 xmacc/ MakapeueB HO.H., Munmiox H.I'., HemkoB K.M. u npyrue,
AxmmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHue»
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