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MNOACHUTEJIbHAS 3AITNCKA

Anrebpa siBISieTCS OAHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHHUILIINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUU W CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBJICHUM U
IPOIIECCOB B TPUpPOAE U OOIIECTBE, POJIM MATEMaTHUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0JII0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJarolIUXCs: OHH HCIONB3YIOT JCIyKTHBHBIE |
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOITOMY CaMOCTOSITENIbHOE pEIIeHUE 3aJad  sIBJsieTcs  peaiu3anueit
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpamMmbl y4eOHOTO Kypca «AnreOpa» Aiii OCHOBHOTO OOIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTebHO-METOAMYECKUE JIMHUM: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHsS W HEpPaBEHCTBa», «DyHKIUN.
Kaxnas u3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA Ha MPOTHKECHUH TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo1e uzydenus yuyebHOro Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUIECKH PacCyKAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTH4YeCKOIro
s3pika. CopeprKaTebHOM U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay sBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucina M BBIYUCIEHUS» CIY)KUT OCHOBOWM JUISl JalibHEHIIETro
U3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIUXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHpPOBAHUIO YMEHHSI TOJIB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBuTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMHI YHCIIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YUCIIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

CogepxaHue JByX anreOpanuecKux JHHUA — «AnreOpanueckue BBIPDAKEHUS» W
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpPOBaHUIO y  OOydaroIIUXCs
MaTeMaTHYECKOTO armmapara, HEOOXOJAMMOro /i pelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHuUs
yueOHBId  MaTepuan TPYONHPYETCs BOKPYr  pallMOHANBHBIX — BBIpaXKEHHUU.  Anredpa
JIEMOHCTPHUPYET 3HAYCHUE MAaTEeMAaTUKH KaK s3BIKA JIJISl IIOCTPOCHUSI MaTEMaTHYECKIX MOJIeNeH,
OTIMCaHUS TPOLIECCOB W SIBICHUN pealbHOro mMupa. B 3amaun oOydeHus anreOpe BXOAAT TakKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca HWHGOPMATHUKU, M OBJAJCHUE HaBBIKAMHU JCAYKTUBHBIX PaCCYXKICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpaUYECKOM  JIMHUU  HAIEJIGHO Ha  MOJy4YeHHe
00yJaromuMuUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIeH MaTeMaTUYeCKOW MOJENU Il ONMUCAHUS
U HCCIeIOBaHUsl pa3HOOOpa3HBIX MPOLIECCOB U SBJICHHM B mpupoje u obmectBe. M3yueHue
MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPa3UYHbIC
BBIPA3UTEIbHBIE CPENICTBA S3bIKa MaTEMaTHKU — CIIOBECHBbIE, CHMBOJUYECKHE, rpaduueckue,



BHOCHUT BKJIaJ] B )OPMHUPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJbTYPBI.

Cornacno yueOHOMY Tu1any B 7-9 kitaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIN
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lienbl coaepkaHus: «Yucna © BBIUMCICHUS,
«AnredpanydecKue BEIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN.

Ha n3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yaco: B 7 knacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

YUYET PABOYEM ITPOTPAMMBI BOCIITUTAHUSA

Peanuzanus BoCIMTATENIbHOTO MOTEHIIMANA YPOKOB JIUTEPATyphl (YPOUHOH IESATEIBHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaX MaKCHUMaJbHO JIOIYCTUMOM  y4eOHOHW  Harpy3ku)
IpeaycMaTpUBaeT:

MaKCHUMaJIbHOE HCIIOIb30BAaHUE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COAEp:KaHUS y4eOHOTO
Kypca g (OpMUpOBaHMS y OOYy4aroIIMXCS POCCHUMCKMX TPaJULHOHHBIX JIYXOBHO-
HPABCTBEHHBIX M COLMOKYJIbTYPHBIX LEHHOCTEH, POCCHIICKOrO HCTOPUYECKOIO CO3HAHHUS Ha
OCHOBE HCTOPHUYECKOIO IPOCBEIIECHUS; I0A00p COOTBETCTBYIOILEIO COJAEPKAHUS YpPOKOB,
3aJJaHMid, BCIOMOTATEIbHBIX MAaTEPHAIIOB, TPOOJIEMHBIX CUTYAIMHA 1J1s1 00CY K ICHHIA;

y4€T 1IeJIeBbIX OPUEHTHUPOB PE3yJbTATOB BOCIUTAHMS B OINpPENEIECHUU BOCIUTATEIbHBIX
3a71a4 YPOKOB, 3aHATHI;

BKJIIOYEHUE YUYUTEISIMH B KOHCHEKTHI (TEXHOJOIMYECKHE KapThl) YPOKOB TEMAaTHKH B
COOTBETCTBUU C KaJICHJAPHBIM I1JJAHOM BOCIIUTATEIbHOU pabOThI;

BbIOOp METO/I0B, METOJUK, TEXHOJIOIUH, OKa3bIBAIOIIMX BOCIHUTATEIBbHOE BO3/EHCTBUE HA
JUYHOCTb B COOTBETCTBUU C BOCHHUTATEIbHBIM HJEAIOM, LEJNbI0 MU 3ajjauaMy BOCIMTAHUA,
LIEJIEBBIMU OPHUEHTHPAMU PE3YJIbTaTOB BOCIIHUTAHUS; PEATU3ALMI0 IPUOPUTETA BOCIIHUTAHUSA B
y4eOHOM JeSTEIHHOCTH,

NpUBJICUEHHE BHUMAHUS OOYYaIOIIMXCS K IIECHHOCTHOMY acClEKTy M3ydaeMbIX Ha ypOKax
PEeIMETOB, SIBICHUH W COOBITUH, WHULMUPOBAHUE OOCYXJACHUH, BBICKA3bIBAHUNM CBOETO
MHEHHUS, BBIPAOOTKH CBOETO JIMYHOCTHOIO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSM,
Iunam;

OpPUMEHEHHE HMHTEPAKTUBHBIX (GopM  ydeOHOM paboThl -  HMHTEIJIEKTYaJIbHBIX,
CTUMYJIMPYIOIIMX [O3HABAaTEJIbHYI0 MOTHBAIIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIINX
BO3MOXHOCTh IMPHOOPECTH OIBIT BEAECHUS KOHCTPYKTMBHOTO JHAJIora; TPYMIOBOW pPabOTHI,
KOTOpasi Y4UT CTPOUTH OTHOIIEHHS M JEHCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET DPAa3BUTHIO
KPUTHYECKOTO MBILUICHHUS;

noOyxJieHue O0O0ydaroIuxcsi CcoOM0JaTh HOPMbI MOBENEHHUS, MpaBuiIa OOIIEHHS CO
CBEpCTHHKAMM M TEeJarorndeckuMyu pabOTHUKAMH, COOTBETCTBYIOIIME YKIJIAAY IIKOJIBI,
YCTaHOBJICHUE M MOJEPKKY JOOPOKeTaTeIbHON aTMOChEPHI;

OpraHu3allMi0 HACTAaBHUYECTBA MOTHMBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYYAIOUIUXCS Hal
HEYCIEBAIOIIMMU  OJHOKJIACCHUKaMH, B TOM 4YHCI€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTAMH, JAIOLIEr0 OOYYaIONIMMCS COLUAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH,

UHUIMMPOBAHUE U TMOJICPKKY MCCIEIOBATEIbCKON JEATEIbHOCTH O0yYaroImuxcs,
IUTAHUPOBAHUE U BHINIOJHEHUE  WHAMBHUAYAJIbHBIX U TPYNIOBHIX MPOEKTOB BOCIHUTATEIHHON
HaIpPaBJIEHHOCTH.

COAEPKXAHUE YYEBHOI'O KYPCA «AJI'EBPA»
7 KUIIACC

Yuciia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEeXo]l OT OAHOM (GopMbI 3amucu apodel K
npyroii. IloHsTHE pallMOHANBHOTO YKCia, 3alUCh, CPABHEHHE, YIOPSIOUMBAHUE PALMOHAIBHBIX
yucen. ApudMeTHuecKue IeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemeHue 3amad u3 peaiabHOM
IPaKTUKH Ha 4acTu, Ha ApoOHu.



CreneHb ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpeleNieHHe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIIUX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIECHTHI, PELICHUE 33a7ad U3 peabHOU
IIPAKTUKH.

[TpuMmeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATYpaIbHbIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMast U 00paTHasi POIOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IlepeMeHHBIE, YHMCIOBOE 3HAYCHHE BBIPAXKCHMS C MEPEMEHHOW. J[OMyCTHUMBIE 3HAYCHMS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYJIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPa)KEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, TPAaBUIIa NMPEoOpa30BaHUsl CYMM M TPOU3BEIEHHM, MMpaBHia PACKPBHITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CllaracMblIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHnbl 1 MHOrouiaeHsl. CteneHb MHorowieHa. ClloKeHHE, BBIUYMTAHUE, YMHOXKCHHE
MHOroujeHoB. DopMynbl COKpaIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBagpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHusI U HepaBeHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHMs, IpaBuiIa NpeoOpa3oBaHUsl YpaBHEHMs, PaBHOCUIbHOCTb
YpaBHEHUM.

JIuneiiHoe ypaBHEHHE C OIHOW IEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO ypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YPaBHEHMH IO YCJIOBMIO 3ajauyd. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHUM.

JluneiiHoe ypaBHEHME C JByMs NEPEMEHHBIMU M ero rpapuk. Cucrema ABYX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[TpumMepsl pelieHus: TEKCTOBBIX 3aau C IOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

KoopanHara Toukm Ha npsmoi. UMCIIOBBIE NPOMEXYTKH. PaccrossHue Mexny AByms
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[MpsmoyronbHast cuctema koopauHar, ocu OXx m Oy. AOcmucca u OopaWHATa TOYKH Ha
KoopanHaTHOM miockocTH. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpaduxos
peanbHbIx 3aBucuMocTei. [lonstue ¢ynkuuu. I'padpuk ¢yHknuu. CoiicTBa (QYHKIMA.
Jluneiinas Gyukuus, e€ rpaduk. I'paduk dynkinun y = |X|. [paduueckoe perieHrne THHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUI.

8 KUIACC

Yucia v BbIYUCICHUSA

KBanpatHslii kopeHb u3 umcna. IloHsthe 00 wuppanuoHanbHOM uucie. JlecsTHUHBIE
npUOIKEHNs UppalMoHaIbHBIX yncen. CBolcTBa apudMeTHnyecKux KBaJpaTHBIX KOPHEH U UX
OpUMEHEeHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1enbpIM I0Ka3zarenaeM U € cBoiicTBa. CTaHgapTHas 3aluch YHCa.

AuiredpanyecKkue BbIpasKeHUs1

KBanpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass Jpodb. OcHOBHOe CBOWCTBO anredpamdeckoid napoOu. CroxeHue,
BBIUUTAHNE, YMHOXKEHHE, JeJeHne aiaredpanueckux ApoOeil. ParyoHanbHble BBIpXEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHHUS M HEPaABEHCTBA

KBaapatHoe ypaBHeHue, ¢dopmysia KOpHEW KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
paloHaIbHbIC YPAaBHEHHUS.



['padmyeckas MHTEpIpETalMs YPaBHEHHU C BYMSI NMEPEMEHHBIMH M CHCTEM JHMHEHHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pemeHuss cucTteM HENMHEMHBIX YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4u alNredpandeckum crocoOom.

YucnoBble HEpAaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OJHOM INEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HepaBeHCTBA C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. O6nacTe ompenereHus U MHOXKECTBO 3HadeHUU (yHkImu. CrocoOs
3aiaHus PyHKITUH.

I'padux ¢ynkuuu. Urenue cBoiictB ¢yHkuuu mno e€ rpapuky. [Ipumepsr rpaduxos
GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

OyYHKIUU, OMUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MPOIMOPIIMOHAIBHBIE 3aBUCUMOCTH, HMX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|X|. [paduaeckoe permenne YpPaBHEHUHN U CUCTEM
YpaBHEHUU.

9 KJIACC

Yucoa 4 BIYUCIEHUSA

PanmonaneHbie uncna, UppalMoOHaIbHbIE YKCIa, KOHEUYHbIE U OECKOHEYHBIE JECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTENBHBIE YHCIA KaK OCCKOHEYHBIE
JIecsATHUHble  OpoOu. B3aWMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE [EHCTBUTENBHBIX 4HCeN, apuMeThyecKkue IEHUCTBUS C JCHCTBUTEIbHBIMU
YHUCJIAMHU.

Pa3mepsr 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTETLHOCTD MPOIIECCOB B OKPYKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAYEHHWE BEIUMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyIrieHHe 4YHUCell.
[Ipuknaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHus 1 HePaBEeHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHenue. PemieHne ypaBHEHHH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTON CTENEHEU
pa3oKeHUEM Ha MHOXKHUTEIH.

Pemenne  npoOHO-palMiOHanbHBIX  ypaBHEHHIl.  PemieHune  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ IByMsl MepeMeHHbIMU U ero rpaduk. Pernenue cucrem ABYX THHEHHBIX
ypaBHEHUW C JIBYMs TMEPEMEHHBIMHU. PelieHne cucTeM ABYX YpaBHEHUW, OJHO M3 KOTOPBIX
JTUHEHOoe, a Ipyroe — BTOpoM cTemneHu. | paduueckas WHTEpIpeTanus CUCTEMbl ypaBHEHUH C
JIBYMSI TI€PEMEHHBIMHU.

Perrenue TeKCTOBBIX 3a/1au allreOpanyeckuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PelieHne CHCTEM JIMHEHWHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanparHble HepaBeHcTBa. ['padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

DOyHKIUHA

KBanmparnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabona, KoOpaWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'paduku pyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| i ux cBoiicrsa.

Yucii0BbIe NOCIEA0BATEIBHOCTH U NPOTrPeCcCUM

[TonsiTHEe YMCIIOBON MOCIIENOBATEIBHOCTH. 3aJaHue MOCIEI0BATEIbHOCTU PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To WiIeHa.

Apudmerndeckass U reoMerpuueckas — mporpeccun.  DopMmynbl  N-TO  WiieHa
apupMeTUIECKON U TEOMETPUUECKON TPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.



N300pakeHre YJICHOB apHU(PMETUUYECKOH M TeOMETPUYECKOH Mporpeccuii TOUYKaMu Ha
KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIN U SKCOHEHIMATBbHBIN pocT. CIOKHBIEC MPOIIEHTHI.



IHJTAHUPYEMBIE PE3YJIbTATBI VYUYEBHOI'O KYPCA «AJIT'EBPA»
JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca «Anredpa»
XapaKTEepPU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOUUIOMY W HACTOSIIEMY POCCUHCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peallu3allid ero Ipas,
IpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHUHM NPAKTUYECKUX 3a/7ad MaTeMaTU4eCKOu
HAINPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEeMAaTUYECKOT0 00pa30BaHUs HAa MPOTSHKEHUH BCel
JKU3HM JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAGKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JTUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M JICTETHYECKOMY BOCIHPHUSATHIO MaTEMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS

OpUEHTAIINEN B JCSATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MpPEICTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeTOBEYECKOW eATeTbHOCTH, ITArloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATETbHOCTH;

6) pusuyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbS H IMOIUOHAIBLHOTO
Os1aromostyqust:

TOTOBHOCTBIO TPUMEHSTh MAaTeMAaTHYECKHE 3HAHUS B HWHTEPECaxX CBOETO 370POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa IPyroro 4eloBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTaIle Ha NMPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM ISl pEelIeHus 3a1ad B 00JIacTH
COXpPAHHOCTH OKPYKAIOIIEH Ccpefpl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPY>KAIOIEH cpebl, 0CO3HAHUEM TI00AThHOTO XapaKTepa JKOJIOTHYECKHX
npo0JieM U myTel X peleHus;

8) amanTanus K UN3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JAPYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA IPYTUX;

HE00XOIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hciie (HOpMyIUpOBaTh HUJIEH,
MOHSITHSI, THITOTE3bI 00 00BEKTAaX W SBJICHUSAX, B TOM YHUCJIC PaHEe HEU3BECTHBHIX, OCO3HABAThH
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMlO0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUII KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U
neicTBus, OpPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTe/IbHbIE YHMBepPCAIbHbIEe yueOHbIe 1eiicTBUS

Ba3oBble JJornueckue aeiicTBu:

BBIABIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYeCKHMX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBATH M TPEOOPa3OBBIBATH CYKICHUSA: YTBEPAUTEIbHBIE H
OTpHULATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpEYHs B (hakTax,
JMaHHBIX, HAOMIONEHHUSX U  YTBEPXKICHHUSX, TMpeasaratb KPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W HHJIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeNbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (TMpsSMbIE U OT MPOTHBHOIO),
OPOBOJIUTH  CaMOCTOSITETIHHO  HECIIOKHBIE  JIOKA3aTelNbCTBA  MATEMaTHYECKUX  (PaKToOB,
BBICTpAaUBaTh AapryMEHTAallMI0, MPHUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PacCyXICHUS;

BbIOUpaTh CcHoco0 pemieHUs y4deOHOW 3aaauu  (CpaBHMBATh HECKOJIBKO BAapUAHTOB
pemieHusi, BbIOMpaTh HauOoJee MOAXOMAIMUN € YYETOM CaMOCTOSITETIHHO BBIICICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1elCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HaHUS, (POPMYIHPOBAThH
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOPEUNE, ITPOOIIEMY, CAMOCTOSITEIIHHO YCTAaHABIUBATh HCKOMOE
U JlaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3MIINIO, MHEHHUE;

NPOBOJIUTH 10 CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY HECIIOKHBIA OSKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oOObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSITENIHO (POPMYJIMPOBaTh 00OOIEHHS M BBIBOJIBI 110 pe3yJbTaTaM MpPOBEAEHHOTO
HaOJIIOICHNS!, NCCIIETOBAHMSI, OIEHUBAThH JIOCTOBEPHOCTH MOJIyY€HHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE TPOIIECCa, a TAK)KE BBIIBUTATH TPEATIONOXKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh MH(OPMAINH, JAHHBIX, HEOOXOJUMBIX IS
peIIeHHs 3a/1a9H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (hopMy mpeacTaBieHUs MHPOpPMAIMM U WIUTIOCTPUPOBATH pEIIaeMble 3a/auu
cXeMaMH, JruarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POPMAIMH O KPUTEPHUSAM, MPEIIOKEHHBIM YUHTEIEM WIH
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YueOHbI€ e CTBHUS:

BOCIIPUHUMATh U (HOPMYJIHUPOBATh CYKJIEHHS B COOTBETCTBUU C YCIOBUSMU U LIEISIMU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJyYEHHBIN
pe3ysbTar;



B XOJie OOCYXXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIaeMOW TeMbl, HMpOOIEeMBbI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEM, HAlLlEJICHHBbIE HAa MOMCK PELICHMs, COIOCTaBIATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3ULIKH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

IIPEJCTaBIISITh PE3YJIbTAaThl PEIICHUs 3aJauM, IKCIEPUMEHTAa, HMCCIEAO0BaHUSA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTalUu |
O0COOEHHOCTEHN ayAUTOPUH;

IIOHUMAaTh M UCMOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON M MHIAMBHUIYalbHON pabOThl Mpu
peleHny yueOHbIX MaTeMaTHYECKUX 3a/1ay;

IPUHUMATh LEIb COBMECTHOW IESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThI, pactipenenaTh BUIbl padoT, JOrOBapUBaTHCs, 00CYKAATh MPOLECC U Pe3yIbTaT PadOTHI,
0000111aTh MHEHHUS HECKOJIILKHUX JIONEH;

y4acTBOBaTh B TPYNIOBBIX Gopmax paboTsl (00CyXIeHHsS, OOMEH MHEHUSMH, MO3TOBEIC
IITYpMbl M JpPYyTUe€), BBINOJIHATH CBOI 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JICHAMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHS.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AITOPUTM PELICHUS 3a7aun (WK €ro 4acTb), BBIOUpATh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH C yUETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJS MpoIecca W pe3yibTaTra PElICHHS
MaTeMaTUYECKOH 3a7aun;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHM PELIEHUM 337a4d, BHOCHUTH
KOPPEKTHBBl B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHUE DPE3yJbTaTa JEATENbHOCTH IOCTABICHHOW LENH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

IMPEJIMETHBIE PE3YJIBTATHBI

K koHmy oOyueHuss B 7 kJacce OOydarOUIMiics TOJYYUT CIEAYIOIIHE IPEeIMETHbIE
pe3yJIbTaThl:

Yuciia ¥ BbIYUCICHUA

BbimonHsATh, coderass YCTHbIE M INHUCbMEHHBIE NPUEMBI, apuMeTHyecKue IeHUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTh 3HaueHHsS YHUCIOBBIX BBIPAKEHUHM, MPUMEHATh pPa3HOOOpa3HblE CHOCOOBI M
npuéMbl  BBIYUCICHHUS 3HAYeHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[Tepexoauth OT OHOW (POPMBI 3aITUCH YMCEN K APYroi (mpeoOpa3oBBIBATH NECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
JECATHYHYIO IPOOB ).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BBINONHATE NPUKKUIKY U OLIEHKY pe3yJbTaTa BBHIYMCIECHUH, OLIEHKY 3HAYEHUI YHMCIOBBIX
BBIpaXEHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [10KA3aTEISIMHU.

[TpuMeHATH NPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

PemaTte npakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBA3aHHbIE C OTHOLIEHHEM BEJIHMYUH,
IPONOPLHUOHATBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3yIbTaThl PELICHUs 3aa4
C y4€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUS



Hcnonb30Bath anredpanyecKyro TEPMHHOJIOTHIO U CHMBOJIMKY, IIPUMEHSTH €€ B Ipolecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxoauts 3HaueHNs1 OyKBEHHBIX BBIPKEHUH MPH 3aJJaHHBIX 3HAUYCHUSIX EPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHus 1LE0r0 BBIPAXKEHHUs B MHOTOWIEH IPUBEIEHHUEM HOJOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATP yMHOXXEHHE OJHOWIEHAa HAa MHOTOWIEH U MHOIOYICHA HA MHOTOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOYICHOB HAa MHOMKUTEIM C MOMOLIBIO BBIHECEHHS 3a
CKOOKM 0OIIer0 MHOMKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpam&HHOTrO
YMHOXEHHUS.

[TpumensaTp npeoOpa3oBaHUSI MHOTOWIECHOB JUIsl PEUICHHS pa3MyHBIX 3a7ad U3
MaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAILHON TPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HAaTYpaJbHBIMM MOKa3aTeNIMU Ul IPeoOpa3oBaHUs
BBIPKEHUM.

YpaBHeHusI U HepaBeHCTBA

Pemars yinHelHBIE YypaBHEHMsI C OJHOW NEPEMEHHOW, NPUMEHss IpaBHUia IEpexoja OT
UCXOJHOIO ypaBHEHUS K pPaBHOCWIbHOMY eMy. IIpoBepsiTh, sBIISE€TCS JM YHUCIO KOPHEM
YPaBHEHHS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPABHEHUN M UX CUCTEM.

[TonGupats nmpuMepsl Hap 4ucell, IBISIOMUXCS PELICHUEM JIMHEHHOIO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Crpoutb B KOOPJAMHATHOW IUIOCKOCTH TIpaduK JUHEHHOro YypaBHEHHs C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPHUMEPHI PEIICHUS YPAaBHEHUSI.

Pemarb cucreMbl ABYX JIMHEWHBIX YpPaBHEHMHM C JIByMsl NE€PEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocraBnATh M pemiath JIMHEHHOE YPaBHEHHE WM CHUCTEMY JIMHEHHBIX YpPaBHEHHUH IIO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud MOJyYeHHBIN
pe3yJbTarT.

DOyHKIUHA

N300pakaTb Ha KOOPAMHATHOM TMpPSIMOM TOYKHM, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE NPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJMHATaM, CTPOMTH
rpaduku tuHeHHbIX GyHKuuid. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MNOMOUIbIO (YHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYHMHAMMU:
CKOPOCTb, BpEMs, PacCTOSHME, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoaute 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuid crocod MpeACTaBICHUS W aHaidu3a WH(pOpMaIU, W3BJICKATh U
UHTEPIPETHPOBATH MHPOPMAIUIO U3 TPa(UKOB PeANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJiacce OOydYarOMIMICS TMOMYYUT CIEAYIOMIHE MPEAMETHBIC
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JECHCTBUTENBHBIX YHCEN JUIS
CpPaBHEHMs, OKPYIJIEHUS M BBIYMCICHHM, M300pa)kaTb AECHCTBUTEIbHBIE 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUECKOrOo KBAJPAaTHOIO KOPHS, HAXOAUTh KBaJIpaTHBIE
KOPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHITH TPeoOpa3oBaHus BIPAKEHHIH,
coJlepKalluX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBONCTBA KOPHEH.

Hcnonb30BaTh 3amucy OONBLIMX M MalbIX YHCEN C TOMOIIbIO JNECATHUHBIX IpoOed u
creneHen yucia 10.



Auredpanyeckune BbIpaKeHHUs

[IpuMeHsSTh TOHSATHE CTENEHU C IeJIbIM I0Ka3aTelieM, BBIINOJHATh PeoOpa3oBaHUs
BBIPAXECHUI, COIEPIKALUX CTEIIEHU C LIE€TbIM [T0KA3aTEIEM.

BbINONMHATE TOXAECTBEHHBIE NPEoOpa3oBaHMs pAlMOHAJIbHBIX BBIPAKEHUM Ha OCHOBE
NpaBuI JEHCTBUN HAJl MHOTOYWICHAMH M alreOpandecKuMu JpoOsMu.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpuMeHsTH TpeoOpa3zoBaHus BEIPAKEHUH I PELICHNS PA3JIMYHbIX 337a4 U3 MaTEMaTHUKH,
CMEXHBIX [PEAMETOB, U3 PEATIbHON ITPAKTUKH.

YpaBHeHusI 1 HEPaBEeHCTBA

PemaTe nuHelHbIE, KBaIpaTHbIE YPaBHEHUS U PALMOHAJIbHBIE YPABHEHHUSI, CBOJASILNEC K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS [IEPEMEHHBIMH.

[IpoBoauTh mpoCTEMIINE UCCAEAOBAaHUS YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WMEET JIM YypPaBHEHUE WA
CUCTEMa YPaBHEHMI peIlIeHusl, €CIIi UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT cloBecHOW (OPMYIHPOBKH 3amaud K e€ anreOpandecKod MOIeNTu ¢
MOMOILIBI0  COCTaBJICHUS YPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWI, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJYyYEHHBIN pe3ysbTar.

[IpuMeHATh CBOKCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS], OLIEHKH, peulaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[lonnmath W UCMONB30BaTh  (YHKIMOHAJIbHBIE TOHATHS U S3bIK  (TEPMHHBI,
CHUMBOJIMYECKHE O003HAYEHUS), ONPEACISITh 3HA4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKIUU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kix, y = X2,y = X3,y = |X|, Y = VX, OIHICHIBaTh CBONCTBA YHCIOBOI (PYHKIUHU 1O €&
rpaduxky.

K koHmy oOyueHuss B 9 kJacce oOydaroUMiics TOJYYUT CIEAYIOIIHE IpEeIMETHbIE
pe3yJIbTaThI:

Yucsia v BbIYUCICHUSA

CpaBHUBaTh U YIOPSAI0UYNBATH PAllMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

BrmonHaTe apudmeTrueckue NeHCTBUS C PAllMOHAIBHBIME YHMCIAMH, COYETasl YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIYUCIIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

Haxonuth 3HaueHUs cTeNneHed ¢ LEeIbIMU MOKa3aTeasiMU U KOPHEW, BBIYUCIIATh 3HAYCHUS
YHUCIIOBBIX BhIPAKEHUH.

OKpyriaTh JEHCTBUTEIbHBIE YHUCIA, BBINOJHATH MPUKHUIKY pPE3yIbTaTa BBIYHCIICHHH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHelHble UM KBaJpaTHble YypaBHEHUS, YPAaBHEHMs, CBOJSIIMECS K HUM,
npocTeiime ApoOHO-PaMOHATbHbBIE YPaBHEHHUS.

Pemarb cuctembl IBYX JUHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMU U CHUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIIAETCS JIMHEUHBIM.

Pemars TekcToBble 3adauu anredpandeckuM CrocoboM C TIOMOIIbIO COCTaBJICHHS
YpaBHEHUS UM CUCTEMBI IBYX YPaBHEHUM C IBYMS IEPEMEHHBIMHU.

[IpoBOaUTH MpoOCTEIINE UCCIEA0OBAHNS YPABHEHU U CUCTEM YpPaBHEHHUH, B TOM UYHCIIE C
NPUMEHEHHEM TrpauuecKux TMpeACTaBiIeHU (yCTaHABIMBATh, MMEET JIM YpaBHEHUE WIU
CUCTEMa YpaBHEHMH peIlIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nMHeliHBIE HEpaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, H300pa)kaTh peIlICHHE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3alMCBIBATH PEHIEHUE C TOMOLIBI0 CHUMBOJIOB.



Pemate cucTeMBbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIEHHE CUCTEMbl HEPAaBEHCTB HA UYMCIOBOW MPAMOH,
3aMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKUUH

Pacrnio3HaBaTh (yHKIMHU U3y4eHHBIX BUOB. [l0Ka3bIBaTh CXeMAaTHYECKH PACIIOIOKEHUE Ha
KOOPJMHATHOM TIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBUCHMOCTH OT 3HauYeHHi KOIDDUIHEHTOB, ONMUCHIBATH CBOHCTBA
byHKUIN.

Crpouth n u300paXxkaTb CXeMaTHUECKU IpadUKHU KBAaJPAaTUUHBIX (YHKIUI, OMNUCBHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3HaBaTh  KBajpaTW4yHyr0 (QyHKUMIO 10 ¢opMmysie, NPUBOAUTH IMPUMEPHI
KBaJPaTHYHBIX (QYHKIUI U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIe10BATEIbHOCTH H POIPeCcCUH

Pacno3naBate apudMeTHUECKYI0 U T€OMETPHYECKYIO MPOTPECCUU TIPH Pa3HBIX crocobax
3aJlaHuUs.

BEBINONHATE BBIYUCIEHUS] C WCIOJB30BaHHMEM (POpPMYN N-rO WieHa apuPMETHIECKOH |
reOMEeTPUYECKOM porpeccuii, CyMMbI EPBBIX N UIECHOB.

N300pakaTh 4ieHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemiate 3a1aun, CBA3aHHBIE C YUCIOBBIMH I1OCIIEA0BATENLHOCTSIMH, B TOM YHCIIE 3a/1a4U U3
peabHOM >KM3HU (C UCTIIOIb30BAaHUEM KAJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 KIIACC
KosmyecTBO 4acoB, 0TBeJIeHHBbIX HA OCBOEHHE DIeKTPOHHBIE
Ne i/l Conepxanue TEMBL (undposbie)
Beero KonTposabHbie IIpakTuyeckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypchl
1 Yucna u BeiuncieHus. PanimonanbHbIe o5 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJreOpanCCKHe BLIPDKCHHA 27 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS H HEPABCHCTRA 20 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunaret u rpaduicu. @ymiciu 24 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> Tosroperne i 0b0bmierne 6 . https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME
8 KUIIACC
KosmuecTBO 4acoB, 0TBeIeHHbIX HA OCBOEHHE DIeKTPOHHBIE
Ne i/ Conepxanue TeMb! (undposrre)
Beero Konrpoabnsbie IIpakTnyeckune o0pasoBaTe/bHbIE
padoThbI padoThI pecypchl
1 Uucna n Beruncnenus. Kpagpartasle 15 bubnnorexka [JOK
KOpHHU https://m.edsoo0.ru/7f417af8
2 Yucna u Berunciaenus. CTeneHsp ¢ 1ebIM 7 bubmuorexa [JOK
HOKa3areseM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BoIpaKEHUS. 5 1 bubnmuotexa [JOK
KBagpaTHbiil TpéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKEHHUS. 15 1 bubnuoreka [IOK
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Anrebpandeckas 1po0b

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

5 VYpaBHenus v HepaBeHCTBa. KBajpaTHbIe 15 1 bubmuorexa [JOK
YpaBHEHHS https://m.edsoo0.ru/7f417af8
6 VYpaBHenus u HepaBeHCcTBa. CUCTEMBI 13 bubnmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HeEpaBeHCTBA. HepaBeHCcTBA 12 1 ﬁggg-?/%[ee%zggﬁ/? f417af8
bubmumoreka [IOK
8 DyHiciH. OCHOBHEIC NOHATHA S https://m.edsc%.ru/?f417af8
bubnnorexa [HOK
o DymKumH. HHCI0BEIE QyHKLMH o https://m.edsc%.ru/?f417af8
bubnmnoreka [JOK
10 Tostopenme 1 0bodmenue 6 1 https://m.edsg).ru/?f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME
9 KVIACC
KosnuyecTBO 4acoB, 0TBeIeHHbIX HA OCBOEHHE DIeKTPOHHBIE
Ne TeMbI (uudposbie)
padoTbI padoThI pecypchl
1 Yucna v BerunciieHus. JleicTBUTEbHBIE 9 bubnuotexa [JOK
qucIa https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnorexa [JOK
OJTHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo0.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 ﬁggsj,l'?/ﬁeelcdasior{fﬂ £419d08
bu6mmorexa [IOK
> PyHiuHH 16 . https://m.edso0.ru/7f419d08
6 YucoBsle OCIEI0BATCIBHOCTH 15 1 bu6mmoreka [JOK
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[ToBTOpEHmE, 0600IICHNE,
cHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edso0.ru/7f419d08
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