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PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA» B 7 - 9 KIIACCAX
TlogacuurensHad 3ammcka.

Anre0pa sBIsSeTCA OJHUM M3 OHNOPHBIX KypCOB OCHOBHOIO 0OuIero oOpa3oBaHUs: OHA
o0ecrieunBaeT U3y4eHUE IPYTUX AUCLUIUINH, KaK €CTECTBEHHOHAYYHOr'0, TaK U 'yMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO IJISl MPOJIOJKEHUSI 00pa30BaHMs U B IMOBCEIHEBHON >KHU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpanyeckux aOCTpakiMid, crocobe OTpakKeHUs MaTeMaTU4eCKOM HayKol sBiIeHUH u
IPOLIECCOB B INPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOr0 MOJAEIUPOBAaHHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIIUICHHSI, HEOOXOAMMBIX JISi aJalTallid B COBpEMEHHOM mmdpoBom obmecTtBe. M3yueHnue
aireOpbl o0ecrieynBaeT pa3BUTHE YMEHHsI HA0II01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATh yTBEepKAeHHs. OCBOCHHE Kypca aireOpbl 00ecIieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCSA: OHH HCIOJB3YIOT JEAYKTUBHBIC |
UHIYKTHBHBIC PACCYXAEHUs, 0000IIeHNEe M KOHKPETH3alulo, abCTparupoBaHUE U aHAJOTHUIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIbHON JAEATEbHOCTH
oOydaroluxcsi, TMO3TOMY CaMOCTOSITEIbHOE pELIEHUEe 3ajJad  SBJSETCS  peajau3anuei
JeSTeIbHOCTHOIO MTPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammel yueOHOro kypca "Anrebpa" s OCHOBHOIO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT coJiepXkKaTelbHOMeToAnYeckre JauHuu: "Yucna u
Bbluncienus", "AnreOpanyeckue BblpakeHus", "YpaBHeHus M HepaBeHcTBa', "®yHKIUH".
Kaxxgast u3 3Tux colepkarelbHOMETOINYECKUX JIMHUN pa3BUBAETCA HA MPOTSHKEHUU TpeX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYS ¢ IpYTMMHU €ro JIMHUSAMH. B xone n3yueHus: yueOHOro Kypca
00yYaromuMcs IPUXOJUTCS JTOTMYECKH pacCyKaaTh, UCIOJIb30BaTh TEOPETUKOMHOXKECTBEHHBIN
A3bIK. B cBSA3M ¢ 3TUM B nporpammy y4eOHoro kypca "Anredpa" BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jeflax MaTeMaTH4ecKoro oOpa3oBaHus U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYEeCKOIro
s3bika. ConepKaTeabHOM M CTPYKTYpHOM 0COOEHHOCTBIO yueOHOro kypca "Anrebpa" sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne uHUM "UWciia W BBIUMCICHUA" CIYKUT OCHOBOM ISl JAJIbHEHIIEro
U3y4eHHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYYarOIIMXCS JOTMYECKOrO MBIIIJICHHUS,
(OpMHPOBAHNIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX i MOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA ypOBHE
OCHOBHOI'O 00Ilero oOpa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMHU YHCIAMH,

(dbopMUpOBaHHEM TMPEACTABICHUN O JEHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM



JUHUW OTHECEHO K CpeHeMYy o0IIeMy 00pa30BaHHUIO.

Copepxxanme AByX anreOpandeckux JIMHUK - "AnreOpanmdeckwe BBIpaXEHUS' U
"YpaBHEHHS H HEPABEHCTBA" CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOITUXCS MATEMATUIECKOTO
anmnapara, He0OXOJAUMOTO JJIsl pelIeHUs 3a/1a4 MaTeMaTHKU, CMEKHBIX IMPEIMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmiero o6pa3oBaHus y4eOHBIH MaTepuai
TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JeMOHCTpPUPYET 3HAYCHHE
MaTEMaTUKU KaK sI3bIKa JJI [IOCTPOCHMSI MaT€MAaTUYECKUX MOJENEH, OMMCAHMsS MPOLIECCOB U
ABJICHUHN peallbHOTO Mupa. B 3amaun oOyueHust anredpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHHS, HEO0OXOJUMOro, B YaCTHOCTH, JJIi OCBOEHHUS Kypca
WH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTHBHBIX paccyxneHuid. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHUSI, CIIOCOOHOCTEH K MAaTEMaTHUYECKOMY
TBOPYECTBY.

Copepxanne  (QyHKUMOHANBHO-TpAQUUECKONW JIMHUM  HAIleIeHO Ha  IOJy4yeHUe
00yJarImUMUCs 3HAHUN O QYHKIHSIX KaK BOKHEHIICH MAaTeMaTHYECKOW MOJETH JIJIsl ONMUCAHUS
U HCCJIENOBaHUSl pa3HOOOpa3HbIX IMPOLIECCOB M SBICHUM B mpupoje U obmiectBe. M3yueHue
MaTepuana CrocOOCTBYeT PAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHUS HCIIONb30BaTh pPa3UYHbIC
BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMATHKH - CJIOBECHbIE, CHUMBOJHYECKHE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBaHHME MPEJICTABICHUM O POJIM MaTEMaTUKU B Pa3BUTUU LIMBUIN3ALINUN
U KYJIBbTYpHI.

CornacHo ydeOHOMY IUTaHy B 7 - 9 Kiaccax u3ydaercs ydyeOHbIH Kypc "Anrebpa",
KOTOpPBIM BKJIIOYAET CIEIYIOLUIME OCHOBHBIE paznenbl cojepxkanus: "Huciaa u BbluMcieHus",
"Anrebpanyeckue BelpaxkeHus", "YpaBHeHus 1 HepaBeHCTBa", "OyHKIUN'".

OO6miee yucino 4acoB, PEKOMEHIOBAHHBIX ISl M3ydeHHs ydeOHoro kypca "Anrebpa", -
306 yacos: B 7 knacce - 102 gaca (3 yaca B Hezeno), B 8 kiacce - 102 gaca (3 yaca B Hezieno), B
9 knacce - 102 gaca (3 yaca B HeZlemIO).

Conepxanue o0vueHns B 7 Kjiacce.

Ywncita 1 BEIYUCICHUS.

Jlpobu OOBIKHOBEHHBIE U ACCATUYHBIC, MEPEX0i OT OAHON (opmbl 3amucu apodei K
npyroii. [loHsATHE palMOHAILHOTO YKCIIA, 3aMKCh, CPABHEHUE, YIIOPSAIOUYMBAHUE PAlUOHATBHBIX
yucen. ApudmeTndyeckrue AEHCTBUS ¢ pallMOHATBLHBIMH YKciiaMu. Pemenne 3agad u3 peanbHOM
MPaKTUKHU Ha YacTH, Ha APOOH.

CremneHb ¢ HaTypalIbHBIM MMOKa3aTeNeM: OMpeelieHre, MpeoOdpa3oBaHne BhIpAKEHUN Ha
OCHOBE OIpe/IeNIeHNs], 3aUCh O0oNbIuX yuceln. [IporeHTsl, 3auCch MPOIIEHTOB B BUJE IPOOH U
JIpoOu B BUJE MPOIEHTOB. Tpy OCHOBHBIC 3aJa4d HAMPOIEHTHI, pEIICHUE 3a7ad U3 peaTbHOU

MPAKTUKU.



IIpuMeHEeHnE TPU3HAKOB ACTUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.
PeasibHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHATBHOCTH.
AnreOpanueckre BbIpaXKeHUSI.

IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKECHHUS C NEPEMEHHOH. JloNyCTHMBbIE 3HAYEHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BelIMYMHAMU B BHJE (OPMYJIbI.
Brraucnenus o gpopmynam. [IpeobpazoBannue OyKBEHHBIX BBIPAKEHUH, TOKACCTBEHHO paBHBIC
BBIp)KEHUS, TIPAaBUIIa MPeoOpa3oBaHUs CYMM M IPOHM3BEACHUH, MpaBUiia PACKPBITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CJIaraeMblX.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [T0KA3aTEIIEM.

OpHowieHbl U1 MHOTouIeHbl. CTeneHb MHOrowieHa. CiloKeHHe, BBIYMTAaHUE, YMHOKEHUE
MHOrouaeHoB. DopMynbl COKpaIlEHHOTO YMHOXEHHS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHEHMSI U HEPABEHCTBA.

VYpaBHeHHE, KOPEHb YpaBHEHUS, [TpaBUiia IpeoOpa30BaHUs YPABHEHUSI, PABHOCUJIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHUE C OJHOM IEPEMEHHOM, YMCIIO KOPHEHW JIMHEHHOrO YpaBHEHMS,
pellieHue JIMHEHHBIX ypaBHeHHH. CocTaBieHHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHUH.

JluneiiHoe ypaBHEHHE C JBYMsI epeMEHHBIMU U ero rpadpuk. Cucrema ABYX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PelleHne cucTeM ypaBHEHHMH crocoOOM IMOACTAaHOBKH.
[Tpumeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOILBIO CUCTEM YpaBHEHUM.

QyHKIUN.

Koopaunara toukn Ha npsmoin. UwucioBble mpoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AOciucca M opJuHAaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3aiaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbix 3aBucumocTed. [lonstue ¢ynkiun. ['paduk Gpynkmuu y = |X|. CBoiicTBa QyHKITHIA.
Jluneiinass ¢ynkuus, ee rpadux. I'padux ¢ynkuuu. I'paduueckoe pemieHHe TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

Conepxanue o0vueHns B 8 Kiracce.

Ywncita 1 BEIYUCICHUS.

KBanpatuslii kopeHb u3 uymcna. [loHstue 00 wupparmoHadbHOM uucie. JlecaTudHble
npUOIKEHUs UPpaAlMOHATBHBIX uncen. CBolcTBa apuMeTHYeCKUX KBAJAPATHBIX KOPHEH M UX
MPUMEHEHHUE K TPeoOpa3OBaHUIO YHCIIOBBIX BHIPAKEHUW WM BBIYUCICHUAM. JleHCTBHUTEIbHBIC

qucia.



CreneHb C 1eNnbIM MoKa3aTeleM U ee cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

AnreOpanueckre BbIpaXKeHUsI.

KBanpaTHblil TpexuiieH, pa3iaoKeHUe KBaJpaTHOIO TPEXUIEHA HA MHOKUTEIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil apodu. CroxeHue,
BbIUUTAHUE, YMHOXKEHHE, JIeJeHne aiaredpandeckux ApoOeil. ParroHanbHble BbIpaXEeHHUS M UX
peoOpazoBaHue.

VYpaBHEHHUs U HEPABEHCTBA.

KBagpatHoe ypaBHeHHe, (GopMysia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUWI, CBOOAIIMXCA K JUHEHHBIM M KBaapaTHbIM. [Ipocreifmue apoOHO-
paluOHaIbHbIE YPaBHEHUSI.

I'paduueckas uHTEpHpETals YPAaBHEHHUHA C IBYMS IEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs NepeMEeHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JIBYMsl NepeMeHHbIMH. PelleHne TEeKCTOBBIX 3ajay anredpandyeckuM crnocoOoMm. YucioBsle
HEPaBEHCTBA U HUX cBolMcTBa. HepaBeHCTBO ¢ OTHOM MepeMEHHON. PaBHOCHMIIBHOCTE HEPABEHCTB.
JluneiiHble HepaBeHCTBa € OAHOW mepeMeHHOW. CHUCTEMBbl JIMHEHHBIX HEPaBEHCTB C OIHOMU
TIEPEMEHHOM.

OyHKIUY.

[Tonstue ¢pynkuu. O6nacTe OonpereneHnss 1 MHOXKECTBO 3HaueHuM QyHkuuu. CrnocoOsbl
3aaHus QyHKIUH.

I'padux ¢ynkuuu. Yrtenue cpoiicTB ¢yHkuMu no ee rpaduky. [Ipumeps! rpadukos
(GYHKLUH, OTpaXKaIOLINX pealbHbIe POIIECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYI MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX
rpadpuxu. OyHKIUU Y = X2, y = X, y = VX, y = |X|. I'paduueckoe pemieHue ypaBHEHHN U
CHUCTEM ypaBHEHUH.

Conepxxanue o0yueHns B 9 xiracce.

Ywucna v BEIYKUCICHUS.

PanmonaneHbie yricna, UppalMoHAIbHBIC YHCIa, KOHEYHbIE U OECKOHEUHBIE IeCATUYHBIC
npobdu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JEUCTBUTEIbHBIC YHCIIa KaK OECKOHEUYHBIC
JIecATUYHbIE  npobu. B3auMHO  OAHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MTPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX YHWCEN, apu(MeTHYeCKHe ICHCTBHS C JIEHCTBUTEIBHBIMU
YHUCIIaMU.

Pa3mepsl 00BEKTOB OKpYKAIOMIEro MHpA, IIUTEIHLHOCTH IPOIIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnuxeHHoe 3HAYEHHWE BEIMYMHBI, TOYHOCTh NpuOMmKeHus. OKpyTiIeHHe YHCEll.



[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUIM.

VYpaBHEHHUs U HEPABEHCTBA.

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHHH, CBOIAIIMXCS K  KBaJApPaTHBIM.
bukBangpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUW TPEThEed M YETBEPTOM CTEIEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHGHM.  PeleHme  TEKCTOBBIX  3a1ad
anredpandeckuM METOAOM.

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX
YpaBHEHUN C IBYyMs II€pEMEHHBIMU. PeleHue cucreM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JWHEWHOe, a Ipyroe - BTOpoil cremeHu. ['padudeckas HHTEpIIpETAUsl CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 alnreOpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHue cucTeM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHele HepaBeHcTBa. ['padumyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

QyHKIUN.

KBagparuunas ¢ynkinus, ee rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku dpyukiwmit: y = KX, y = kx+b, y = S, y=x, y=vx y=|x uux
CBOMCTBA.

Yucnosble OCIEI0BATENBHOCTH U IIPOTPECCUMN.

[TonsiTHE YMCIIOBOM MOCTIEAOBATENILHOCTH. 3aJaHNE TOCTIEA0BATEIIbBHOCTA PEKYPPEHTHOM
dopmyoit u popmysoit n-ro uieHa.

Apudmernueckass U reoMmerpuueckas  mporpeccur. DPopmynbl  N-20  4JeHa
apu(pMeTUYECKOl U TeOMETPUUECKON MPOTPECCHil, CyMMbI IEPBBIX N YJICHOB.

N300paxenne 4wieHOB apu(MeTHYECKOW M TeOMETPUYECKOW MpOrpeccuil ToukamH Ha
KOOPJAMHATHON MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIEHTHI.

IIpeaMeTHBIC pPe3yabTaThl OCBOCHHUS IPOTPaAMMEI V‘-IC6HOFO Kypca ((AJ'II“G6Da)).

[IpeameTHBIE PE3yIBTATHl OCBOSHUS MPOTPaMMBbI YIEOHOTO Kypca K KOHILy 0Oy4deHus B 7
KJjacce.

Ywucna ¥ BEIYHCICHUS.

BrImonHsATh, coderas yCTHbIE W NMUChMEHHBIC TPUEMBI, apuQMeTHUECKUe NEUCTBUS C

panrOHAJIbHBIMHA YU CIIaMHU.



HaxomuTth 3Ha4eHMs] YMCIIOBBIX BBIPAKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpUEMbl BBIYUCICHHS 3HAYCHWH APOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
NeCATUYHBIE TPOOH.

[lepexonuth OT 0HOI GOPMBI 3alKcU YKcen K Ipyroi (mpeoOpa3oBbIBaTh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yncia.

BBINONMHATE IPUKUIKY U OLEHKY PE3YJIbTaTa BHIYUCICHUHN, OLEHKY 3HAYEHUU YMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU OKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0KEHUE Ha MHOKUTEIH HaTypaJIbHBIX YUCEIL.

Pemate npakTUKO-OPHEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOILIEHHUEM BEJIWYMH,
MPONOPLUMOHAIBHOCTHIO BEJTUYNH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a/1a4
C YYETOM OTpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Anrebpanyeckue BbIpaKEHHUS.

Hcnonb3oBath anredpanyeckyrd TEPMUHOJIOTUIO M CHMBOJHKY, NPUMEHSITH €€ B
MPOLIECCE OCBOCHHS Y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BoinonHATE peoOpa3oBaHus 1IEI0ro0 BhIPAaXKEHNUsI B MHOTOUWIEH MPUBEIECHUEM TOJ0OOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YyMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIIEH,
NPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyiecTBIATh pa3oKEHWE MHOTOYJIEHOB Ha MHOXHUTENIH C IOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEHHUs (HOpMyJ COKpalieHHOIro
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB I pEUIeHHs pa3jMyHbIX 3ajad u3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Vcnonb30BaTh CBOWCTBA CTENIEHEH ¢ HATYpaJbHBIMU MOKA3aTeIIMHU I IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHEHHUsI U HEPABEHCTBA.

Pemate nuHelHbIE ypaBHEHHUSI ¢ OAHOW MEPEMEHHOM, MPUMEHSS MpaBUia Mepexoja OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YPaBHEHHSI.

[IpumensTh rpaduueckre METOIbI IPHU PEIICHUN TUHEWHBIX YPABHEHUHN U UX CHCTEM.

[lonOupats mpuMepsl Mmap YUCEN, SBIAIOMIMXCS PEUICHHEM JIMHEHHOTO ypaBHEHUS C



JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMSA
NEPEMEHHBIMH, TIOJIb3YACh T'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHHH C JIByMs IEPEMEHHBIMU, B TOM 4YMCIIE
rpagu4ecKy.

CocTaBiaTh U peliaTh JUHEHHOE YpPaBHEHHME WJIM CUCTEMY JMHEMHBIX yYpaBHEHUH I10
YCIOBUIO 3aJlayM, HMHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3yJIbTarT.

OYHKIUH.

N300paxxaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
areOpanyeckoM si3bIKe.

OtmeuaTs B KOOPIMHATHOW IIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATAM, CTPOUTH
rpaduku uHeHHbIX QyHKIui. Ctpouts rpaduk GyHkimu y=|X|.

OnuceiBaTh ¢ MOMOLIbIO (YHKIUN HW3BECTHBIE 3aBUCUMOCTU MEXAY BEIMUYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTb, BpeMH,
00beM paboTHI.

HaxonuTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpadguueckuii crnocod NpeacTaBIeHUs U aHadu3a MH(OPMALIMU, U3BJIEKATh U
UHTEPIPETUPOBaTh HH(pOpManuio b3 rpad kOB peabHBIX MPOIIECCOB U 3aBUCHMOCTEHA.

IIpenmeTHble pe3ynbTaThl OCBOSHUS NMPOrpaMMbl YUeOHOTO Kypca K KOHILy 00y4eHus B 8
KJ1acce.

Uucna v BIYUCIICHHUS.

Hcnonp30BaTh HayvalbHbIE NPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX UUCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIE YHMCIAa TOYKAMH Ha
KOOPJIMHATHOW ITPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUUECKOTO KBAJAPATHOTO KOPHS, HAaXOIUTh KBaJpaTHbIE
KOPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH TPeoOpa3oBaHus BIPAKEHHIH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBONCTBA KOPHEH.

Hcnons3oBarh 3amvcu OONBIIMX M MajbIX YUCET C MOMOIIBIO JECATUYHBIX NpoOe u
creneHen yucina 10.

AnrebpanuecKue BHIPaXKEHHUS.

[IpuMeHATh TMOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINOIHATh MpeoOpa3oBaHUs
BBIPAXCHH, COAEPIKAIUX CTEIEHU C LIETIBIM ITOKA3aTEIEM.

BbInonmHATE TOXAECTBEHHBIE MPEOOpa3oBaHMs paIlMOHAIBHBIX BBIPAKEHUH Ha OCHOBE



IpaBUI JEHCTBUI HAJL MHOTOYJIEHAMU U alre0panyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensaTh mnpeoOpa3oBaHUsl BBIPAKEHUH JUISI PEUICHHS Pa3IMYHBIX 3a1ad M3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHEHMS U HEPABEHCTBA.

Pemats sivHeliHbIE, KBaJpaTHbIE YPAaBHEHUS U palliOHAJIbHBIE YPABHEHMSI, CBOJSIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh NpOCTENIINE UCCIIENOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBIEeHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
CUCTEMAa YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Ilepexogutb OT ciOBeCHOM (OPMYIMPOBKHM 3aladd K €€ aireOpaudeckod MOJeNIu ¢
IIOMOULIbIO COCTABJICHUS YPAaBHEHMS WJIM CHCTEMbl ypPaBHEHUH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aa4y IOJyYEHHBIN PE3yJIbTaT.

[IpuMmeHsITh CBOKCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PELIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

OyHKIUY.

[lonumats u wucnonb3oBaTh (YHKIUOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAUYEHHUsI), ONpEAENATh 3HAaueHHEe (PYHKIMM I0 3HAYEHHIO apryMEHTa,

OTIpeNieNATh CBOWCTBA (PYHKLUH 10 €€ TpaduKy.
" cv=F v=x2 v=x® v=+f —
Crtpouts rpaduku 3eMEeHTapHbIX GYHKUIUHN BUaa: Y = S YEXS YEX, YyEVX Y= |X]
OIUCHIBATH CBOMCTBA YMCIOBON (PYHKILIUU 110 €€ rpaduKy.

HDG)IMGTHBIC PE3YJIBTAThl OCBOCHHUA ITPOT'PAMMBI Vq€6HOFO KypcCa K KOHITY 06VT-I€HI/I${ B9

KJIACCe.

Uucna 1 BBIYUCIICHUS.

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BoimonusaTe apudmMeTnueckre AeMCTBUS ¢ palliOHaIbHBIMU YHCIaMH, COYETasl yCTHhIE U
MACbMEHHBIE ITPUEMBI, BBITTOIHATH BBIYUCIECHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENEHEN ¢ LEIbIMU [TOKA3aTeNIAMU U KOPHEH, BBIYUCIIATh 3HAUCHUS
YHCJIOBBIX BBIPAKEHUMN.

OKpyrisaTh AEUCTBUTENBHBIE YHCIIA, BBINOIHATH NPUKUAKY PE3YJIbTaTa BBIYMCIICHHM,
OIICHKY YHCJIOBBIX BBIPAXKECHUH.

YpaBHEHHUs U HEPABEHCTBA.

Pemrate nuHEHHBIE W KBAApAaTHbIC YPAaBHEHUS, YPAaBHEHUS, CBOIALIMECS K HUM,

npocTeiiiye ApoOHO-paliOHATbHBIE YPAaBHEHUS.



Pemarp cucreMbl IByX JTUHEHHBIX YPABHEHHU C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemath TeKCTOBBIE 3aJaudl anreOpaudyecKUM CIOCOOOM C TIIOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBoauTH MpOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHI, B TOM YHCIIE C
OpUMEHEHHEM TpadUYecKuX TMpeACTaBICHUHN (ycTaHABIMBaTh, MMEET JHM YpaBHEHUE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHeliHble HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300pa)xkaTb peLICHHE
HEPABEHCTB HA YHMCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, U300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOW IPIMOI,
3alAChIBATh PEIICHUE C TIOMOILIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a]ad.

QyHKIUN.

PacriosHaBath (YHKIMHM H3Y4CHHBIX BHIOB. [I0Ka3bIBaTh CXEMATHYECKH PACIIOIOKECHUE
o o k 2
Ha KOOPIUHATHOH IIocKoCcTH TpadukoB pyHkuuii Buga: y =kx, y=kx+b, y= ooy=axc+ bx

+c¢ y=x, y=vx y=|x B 3aBucumoctu oT 3HaueHHil KOIP(PHUIMEHTOB, OMUCHIBATH
CBOICTBa (PYHKIINH.

Ctpoutb 1 n300paXkaTb CXEMaTHYECKU Tpa(UKH KBaJpaTUYHbIX (YHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMHA MO UX rpadrKam.

PacnoznaBate  kBajgpaTHuHyl0 (QyHKUMIO 10 (QopMmyle, TPUBOJUTH MPUMEPHI
KBaJPaTUYHBIX QYHKIUI U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

YucnoBsle NOCIEN0BATENBHOCTH U IPOTPECCHH.

Pacrio3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO ITPOrPECCUH TPH PA3HBIX CIIOCOOax
3aaHusl.

BbINOMHATE BBIYMCIEHUS C MCHOJB30BaHHEM (OpMyN n-ro uwieHa apupMeTudeckod u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MJIIOCKOCTH.

Pemarsb 3anaum, cBA3aHHBIE C YHCIOBBIMU MOCIIEI0BATENBHOCTSIMH, B TOM YHCIIE 3a7aud

W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KATBKYISATOPA, ITU(POBBIX TEXHOJIOTHH).
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