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HHOACHUTEJIBHASA 3AIINCKA

OBILIASA XAPAKTEPUCTHUKA YYEBHOTI'O KYPCA "AJITEBPA"

Pabouas mporpamma mo yuebHomy kypcy "Anredpa" mius oOydarommxces 7-9 kimaccoB pazpaboTaHa Ha
ocHoBe PeiepaabHOr0 roCyapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 00IIEro 00pa3oBaHus ¢
y4€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U
TpagULMi POCCUIHCKOro 00pa30BaHUs, KOTOPble 00ECIEUMBAIOT OBJIAJECHUE KIIIOUEBBIMH KOMIETEHUUSIMH,
COCTABIISIIOLUIMMH OCHOBY JUIS HENPEPHIBHOIO 00pa3oBaHMS M CaMOPA3BUTHSA, a TaKKE IEIOCTHOCTD
O0IIEKYJIBTYPHOI'O, JINYHOCTHOT'O M MI03HABATEJIBHOI'O PA3BUTHA OOyuaromuxcs. B nporpamme yuTeHs! uaeu
u nojoxenus KoHuenuuu pa3BUTUS MateMaTHueckoro obpasoBanus B Poccuiickoit @enepannu. B smoxy
nudpoBoil TpaHchopMalMu BeeX cep YeIOBEUECKOH NEesITeIbHOCTH HEBO3MOYKHO CTaThb OOpa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOI MareMaTHYecKOW MOJATrOTOBKU. Y’K€ B IIKOJE MAaTeMaTHKa CIIY)KUT
OIOPHBIM MPEIMETOM Ul M3Y4YEHUs CMEXKHBIX JUCLMILUIMH, a IOCJE LIKOJbl pealbHOM HEOOXOIUMOCThIO
CTaHOBHTCS HEINPEPBIBHOE O0pa3oBaHME, YTO TpeOyeT MOJHOLUEHHOH 0a30Boi 00me00pa3oBaTenbHOIM
MOJITOTOBKH, B TOM YHUCJI€ U1 MAaTEMaTHYECKOM.

D710 00YCIIOBIEHO TE€M, UYTO B HAIllM JIHU PACTET YMCIIO Npodeccui, CBI3aHHBIX C HETIOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTHKU: U B cepe IKOHOMHKH, U B OM3HECe, U B TEXHOJIOTUIECKUX OOJIACTSIX, U IaXKe B
ryMaHMTapHbIX cgepax. Takum o0pa3oMm, Kpyr HIKOJbHHMKOB, Ui KOTOPbIX MaTeMaTHKa MOXET CTaTb
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakTHyeckass MONE3HOCTb MaTeMaTHKH OOYCJIOBJIEHAa TeM, YTO €€ TNPeAMETOM SIBIISIOTCA
(byHIaMeHTalIbHbIE CTPYKTYpPbI HALLIEr0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBbI M KOJIMUYECTBEHHBIE OTHOLICHHS
OT IPOCTEHIINX, YCBAaUBAEMbIX B HEIIOCPEACTBEHHOM OIIBITE, IO JOCTATOYHO CJIOXKHBIX, HEOOXOIUMBIX IS
pa3BUTHsA HAy4yHBIX M NPUKIAIHBIX HIeH. be3 KOHKPETHBIX MAaTeMaTH4EeCKMX 3HAaHUN 3aTPyIHEHO
[IOHMMaHUE TPUHIMUIOB YCTPONCTBA ¥ HCIOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUITHE MU
UHTEPIIpETALNS
pa3HOOOpa3HOW  COLMAIbHOW, DSKOHOMHYECKOW, TOJUTHYECKOHM uH(opmanuu, Manodp¢peKTuBHa
IIOBCEIHEBHAs NMPAKTUYECKAs JEATEIBHOCTh. KaX10My 4eloBEKY B CBOEH >KM3HM IPUXOIUTCS BBINOIHSITH
pacuéThl U COCTABIATH AJTOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYJIbI, BIAJIETh NPAKTUUECKUMHU NPUEMaMU
TE€OMETPHUECKUX HM3MEpPEHUH M TOCTPOEHUH, 4WTaThb MH(OPMAIUIO, NPEACTaBICHHYIO B BUIE TaONHLI,
auarpaMMm M rpauUKoB, JKUTh B YCIOBUSX HEONpPEAENEHHOCTH W TOHUMATh BEPOSTHOCTHBIN XapakTep
CllydailHbIX COOBITHH.

OnHOBpPEMEHHO C paclIMpeHueM chep MpUMEHEHHs] MAaTEMATUKH B COBPEMEHHOM 0011ecTBe BCE Ooee
BAKHBIM CTAHOBUTCS MAaT€MaTUYECKHI CTHJIb MBIIUICHHUS, TPOSIBISAIOIINNCA B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKaX. B mporecce u3ydeHHss MaTeMaTUKU B apceHal NPUEMOB M METOJOB MBIIIICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLIHS U JEAYKLIHs, 000OIIeHHEe M KOHKpETH3alus, aHalu3 U
CHHTE3, KJIAacCU(pUKAIMI M CHCTEeMaTu3alus, abcTparupoBaHue M aHaiorusi. OOBEKTHl MaTeMaTHYECKUX
YMO3aKJIFOUEHHH, IpaBWIa WX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOEHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMeHUs (HOpMyTUpoBaTh, 00OCHOBBIBATh M JIOKA3bIBaTh CYXKACHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIIeHHe. Beaymias poip NPUHAAICKUT MaTeMaTUKE M B (OPMUPOBAHUU
QITOPUTMUYECKOM KOMIIOHEHTHl MBINUICHUS W BOCIUTAaHUM YMEHUW JEUCTBOBaTh 110 3aJaHHBIM
aNropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHMpOBATh HOBBIE. B mporecce pemeHns 3agad —
OCHOBOH y4eOHOM JesITeIbHOCTH Ha YPOKAaX MaTeMaTUKH — Pa3BUBAIOTCS TAK)KE TBOPUECKAs M MPUKJIIaHAs
CTOPOHBI MBILIUICHMUS.

OOyuenne MatemMaTuke Aa€T BO3MOXKHOCTb Pa3BUBATh y OOYYaIOLIMXCS TOYHYIO, PAllMOHAIBHYIO U
UHGOPMATUBHYIO pe4Yb, YMEHHEe OTOHpaThb Hauboyiee MOIXOISIINE S3BIKOBBIE, CHMBOJHWYECKHE,
rpaduyeckue cpeacTBa JIIs BRIPAXKEHUS CYKIECHUIN U HAIISTHOTO UX MPECTaBICHUS.

Heo0XxoauMbIM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBISIETCS oOriee
3HAKOMCTBO C METOJaMH TIIO3HAHUS JEHCTBUTEIBHOCTH, TIPEJICTABICHHWE O TMpeaMeTe M MEeTOoJax
MaTeMaTHKH, UX OTJIIMYMHA OT METOAOB APYTHMX €CTECTBEHHBIX W T'YMAHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX
NPUMEHEHHS MaTEeMaTHKH JUIS PEIICHNs HAYYHBIX M NPUKIAIHBIX 3ama4d. Takum o0pa3oM, MaTeMaTn4ieckoe
o0pa3oBaHHe BHOCHUT CBOW BKJaJa B (OpMHpOBaHME OOIIEH KyIbTYphl YeioBeka. M3yueHne mMaTeMaTHKU
TaK)Xe CIIOCOOCTBYET OSCTETHUECKOMY BOCHHUTAHHIO 4YeJOBEKa, ITOHHMAHUIO KpacoThl M H3SIIECTBA
MaTEeMaTHYECKUX PACCYKJICHUN, BOCIPUATHIO T€OMETPUIECKUX (OPM, YCBOCHHIO UJIEH CUMMETPHH.



HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJIT'EBPA"

Anrebpa sBiSeTCS OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOHM INIKOJBI: OHa OOECIEYMBACT H3y4YCHHE
JOPYTUX AUCLUMUILINH, KaK €CTECTBEHHOHAYYHOr0, TaK U T'yMaHHUTAapHOTO LUKIIOB, €€ OCBOCHHE HEOOXOIUMO
UL TPOAOJDKEHHs O0pa3oBaHMsS W B IOBCETHEBHOM KHM3HM. PazButue y OOy4yaroOmMXCsl HAayYHBIX
MPEJICTABICHUM O MPOUCXOXKIECHUH U CYIIHOCTH airedpandyeckux aOCTpakiMidi, Ccrnocode OTpa)KeHUs
MaTEeMaTHYeCKONH HAyKOW SIBICHWH W TIPOIECCOB B MPUPOJE M OOIIECTBE, POIM MAaTeMaTUYECKOTO
MOJICTIMPOBAaHUS B HAy4YHOM TMO3HAHUUM M B IMPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHPOBO33pCHUA M Ka4YCCTB MBbIIIJICHHA, HGO6XOI[I/IMBIX IJid aganTaiii B COBPCMCHHOM I_[I/I(prBOM
obmectBe. M3ydeHue anreOpbl €CTECTBEHHBIM OOpa3oM oOecreyrBaeT pa3BUTHE YMEHHUS HaOI0JaTh,
CpaBHHBATD, HaxXxoauThb 3aKOHOMCPHOCTH, Tp€6y€T KPUTUYHOCTHU MBIIJICHUA, CHOCO6HOCTI/I
apryMEeHTHPOBAHHO OOOCHOBBIBaTh CBOW JEWCTBUS U BBIBOJBI, (hOpMyIHpoBaTh yTBepxkAeHus. OcBoeHHE
Kypca anreOpbl obOecrnedrBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUS OOYYaIOIIUXCSA: OHU HCIIOJIB3YIOT
JeTyKTUBHBIE u WHJYKTUBHbBIC paccyxaeHus, 00001eHne u
KOHKpETH3aIuio, adcTparnpoBanue u aHaiorur. O0ydeHune anreOpe mpeanosiaraeT 3HAYUTEIbHBIA 00bEM
CaMOCTOSITENILHOM J1eATEIbHOCTH 00YUYaIOUINXCS, I03TOMY CaAMOCTOSTEIHHOE PEIICHUE 33/]a4 €CTECTBEHHBIM
00pa3oM SIBIISIETCS pean3aiei JesiTeIbHOCTHOTO MIPUHIUTIA 00ydIeHUsI.

B cTpykType nmporpammsl yueOHOTo Kypca «Anredpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT
COJIEPKaTEIbHO-METONYECKHE JVHUH: «Yucna u BBIUHCIICHUS; «Anrebpanueckue
BBIPKECHUA»;«Y pABHEHMsI U HEpaBeHCTBay; «PyHkumn». Kaxnas u3 3Tux coaepKarenbHO-METOIUYECKUX
JUHUI pa3BUBAETCS HA MPOTSHKEHHM TPEX JIET U3YyYeHHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch U
B3alMOJICICTBYS C IPYTUMU €ro JUHUSAMU. B Xoze u3yuenus kypca o0y4yaronmcsi IpUX0IUTCs JJOTHYECKH
paccyXaaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M C 3TUM LieTiecoo0pa3HO BKIIOYUTH B
nporpaMmmy HEKOTOPBIC OCHOBBLI JIOTWKH, IHNPOHU3BIBAIOIIUMEC BCC OCHOBHBIC pa3aCiibl MAaTEMaTHYCCKOI'O
0o0pa30BaHMs U CIIOCOOCTBYIOIIKE OBIAJCHUIO O0YUYaIOIIMMUCS OCHOB YHHBEPCAIHHOI'O MATEMaTHYECKOTO
s3plka. TakuM 00pa3oM, MOXHO YTBEpPXKJaTh, YTO COJNEPKATECIHLHOW W CTPYKTYPHOH OCOOCHHOCTHIO
Kypca«Anredpay SBISETCSA €ro UHTETPUPOBAHHBIN XapakTep.

Copepxanve nuHUM «Yucna ¥ BBIYUCIECHUS» CIY)KMT OCHOBOM JJIsi JaJbHEWUIIEr0o W3y4eHHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIMXCSI JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHHUIO YMEHUS
M0JIb30BAThCA AJITOPUTMAMM, a TakXKe MPUOOPETEHHI0 NPAKTUUYECKUX HABBIKOB, HEOOXOAWMBIX IS
[IOBCEJHEBHOU KU3HU. Pa3BuTHE MOHATHSA O YUCIE B OCHOBHOM IIKOJE CBA3AHO C PALMOHAJIBHBIMU U
UppalMOHATIBHBIMUA YHCIaMH, (OPMHpPOBAHMEM IMPEACTABICHUN O NEHCTBUTEIBHOM YHCIE. 3aBepUICHHE
OCBOEHHUS YHUCIIOBOM JJMHUM OTHECEHO K CTaplIeMy 3BeHy o0I1ero o0pa3oBaHusl.

Conepxkanue NIByX aireOpanvecKkux JHHUN — «AnreOpandeckue BBIPAXKEHUS» U «YPaBHEHHUS U
HEPaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIMXCS MATEMATHYECKOTO arrnapara, Heo0X0auMOTro
JUISl PEILICHHs 33a]1a4 MaTeMaTUKHU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4. B 0OCHOBHOM
IIKOJIe Y4eOHBIM MaTepuan TPYNIUPYETCs BOKPYT pallMOHAJIBHBIX BBIpaXXEHHH. Ayredpa JeMOHCTPUPYET
3HAQUYEHHE MATEMAaTUKU KakK sI3blKa JJIsi TOCTPOCHUS MAaTEeMaTHYECKUX MOJENeil, OMUCaHus MPOLECcCOB U
SBICHUN peanbHOTO MHpa. B 3amaum oOydeHuss anredpe BXOIAT TaKKe JallbHEWIee pPa3BUTHE
QITOPUTMHUYECKOTO MBINUICHHs, HEOOXOIUMOT0, B HYAaCTHOCTH, JJIsi OCBOEHHUS Kypca WHPOPMATHUKU, H
OBJIAJICHUE HABBIKAMHU JEAYKTHUBHBIX paccyxacHuil. [IpeoOpa3zoBanne CHMBOJBHBIX (OPM BHOCHUT CBOM
cnenu(uIecKrii BKJIaJ B pa3BUTHE BOOOPaKEHHUs, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne QyHKIIMOHATHHO-TPAUIECKON JTMHUHU HAIEICHO Ha MOJTyYeHNe NTKOJIbHUKAMH 3HaHUH O
GYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4YeCKOW MOJENU Ml OMUCAHHS W HMCCIEIOBaHUS pPa3HO OOpa3HBIX
MIPOLIECCOB M SIBJIGHMM B Mpupojie U oOuiectBe. M3yueHue 3Toro marepuaina CocoOCTBYET Pa3BUTHUIO Y
oOyJaromuxcsi YMEHUS HUCIONIB30BaTh pPA3IMYHBbIC BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue, BHOCHT BKJIaJ B (POpPMHUpPOBAHWE TMPEACTABICHUH O PO
MaTEMATHKHU B Pa3BUTHH LIUBUIU3AIMU U KYIbTYPHI.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE
CormacHo yueOHOMY TUIaHy B 7—9 Kilaccax wu3ydaeTrcss Y4eOHBIM Kypce «Anredpay», KOTOPBIH
BKIIIOUAET CIICAYIONIME OCHOBHBIC pa3felibl coiepxaHus: «Yuciaa W BBIYHCICHUSN», «ANreOpanveckue
BBIPOKEHUS»,«Y pAaBHCHUST M HEPABCHCTBAY, «DYHKIIHN.
VY4eOHbII TUIaH Ha W3ydeHHe anreOpbl B 7—9 KiaccaXx OTBOJUT HE MeHee 3 y4yeOHBIX 4acoB B
HEJIENTIO B TEYCHUE KaXK0T0 rofa 00yueHHUs, BCETo 3a TpH roja o0yueHus — He MeHee 306 ydeOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIIACC

Yuciia 1 BbIYMCTICHUSA

Panmonanbabeie yucna.

JpoOu 0OBIKHOBEHHBIC U ACCATUYHBIC, IEPEX0]T OT OAHOM (GOPMBI 3amicH ApoOeit k apyroi. [lonsTue
palMOHAIBPHOTO YHCIA, 3allUCh, CPABHEHHUE, YIOPAJOYMBAHHME PALMOHAIBHBIX YHCel. Apudmernueckue
JeUCTBUS C pallMOHAIBHBIMU YMciIaMU. Perienue 3a1a4 u3 peanbHON NPaKTUKU HA 4aCTH, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: ONpeAeNieHHe, MpeoOpa3oBaHUE BBIPAKCHUH Ha OCHOBE
OIlpeNIeJIeHus], 3aluch OosbIIMX uKced. IIpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U JpodOH B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4y Ha MPOLIEHTHI, PEILICHUE 33]a4 U3 PEAbHOMN IPAKTUKH.

[IpuMeHeHNe NPU3HAKOB JEIUMOCTH, Pa3jIOKEHUE HA MHOXKUTEIM HATypaJIbHBIX uyucell. PeanbHble
3aBUCHMOCTH, B TOM UYHCJIE NIpsiMasi U 00paTHask IpONOPLUUOHATIBLHOCTH.

AsredOpanyeckue BbIpasKeHMsI

[lepemeHHbIE, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlonmycTUMBbIE 3HaUEHUS IEPEMEHHBIX.
IIpencraBneHue 3aBUCMMOCTH MEX/ly BEITMUYMHAMHU B BUe (GopMyIbl. Beranciaenus no popmysam.

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKCHHH, TOXIECTBEHHO paBHBIC BBIPAKCHHUS, IpaBUIIA
peoOpa3oBaHusl CyMM U IPOU3BEACHUH, TpaBUila paCKPhITHUs CKOOOK M NMPHUBEIEHHS TOI00HBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowrensl u MHoOrowieHsl. CreneHb MHorounaeHa. CiloKeHUE, BBIYMTAHHE, YMHOXKEHHE
MHOTOo4JIeHOB. POpMyJibl COKpAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMbl U KBajpar paszHocTu. Dopmyna
pa3HOCTH KBaapaToB. Pa3iiokeHne MHOTOUJIEHOB HA MHOYKHUTEIIH.

YpaBHeHust

VYpaBHeHHe, KOpPEHb ypaBHEHMs, IIpaBUja MNpeoOpa3oBaHMsl YPaBHEHUS, PaBHOCUIBHOCTb
ypaBHeHUM. JIuHelHOEe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEHN JIMHEMHOIO ypaBHEHMsI, pELICHUE
JUHENHBIX ypaBHeHHMH. CoOCTaBlIeHME YpaBHEHUH IO YCJIOBHIO 3ajaud. PeleHue TEKCTOBBIX 3ajad C
MOMOIIBI0 ypaBHeHUWH. JIuHeiiHOe ypaBHeHHME C JAByMs IepeMeHHBIMH U ero rpaduk. Cucrema IBYX
JMHEWHBIX YpPaBHEHUI ¢ JBYMs NepeMEeHHbIMH. PelieHue cucteM ypaBHEHHH crocoOOM IO/ICTaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3ajayd ¢ IOMOIIIbIO CUCTEM ypaBHEHUI.

Koopaunartel u rpaguxku. @PyHkuun

Koopannara Toukum Ha mnpsmoil. UucioBble NPOMEXKYTKH. PaccTrosiHme Mexay IByMs TOYKaMu
KoopAuHaTHOH npsaMoii. IIpsimoyronbsHas cucrema koopauHat, ocu OX u Oy. Abciucca U opauHaTa TOYKU
Ha KoopJauHATHOM miockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (opMyaamMu. UTeHue rpadukoB peaabHbIX
3apucumoctei. Ilonarue ¢ynkuuu. I'padpuk ¢ynkumu. CpoifctBa ¢yHkumid. JluHeiHas ¢yHkums, eé
rpaduk.

I'papux pynkuum y= Ixl. I'paduueckoe perieHue JIMHEHHBIX ypaBHEHHH M CHUCTEM JIMHEHHBIX
YpPaBHEHUU.

8 KVIACC

Yucsia v BbIYUCTICHUSA

KBagpartubiii kopeHb u3 uncina. [lonarue o6 uppanmoHanbHOM uucie. JlecaTHuHbIe TPUOIMKEHUS
UppaluoHaNbHBIX yucel. CBoiicTBa apu(METHUYECKMX KBaJpaTHBIX KOpPHEHM W UX NpPHUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUAM. [leiicTBUTENbHBIE YN CIa.

AJiredpanyeckue BbIpaKeHUs

KBagparHslil TpEXUIIEH; pa3iokKeHNE KBAAPATHOTO TPEXUIEHA HA MHOKUTENH.
Anrebpanueckast poOb. OcHOBHOE CBOICTBO anredpanueckoil apoOu. CroxkeHue, BBIYUTAHHE,
YMHOKEHUE, JIeJIeHre anredpandeckux qpoodeil. ParmonansHblie BbIpaKeHUs U UX IpeoOpa3oBaHue.
YpaBHeHHS U HEPABEHCTBA
KBanpatHoe ypaBHeHue, ¢opMyna KOpHEW KBaapaTHOro ypaBHeHMs. Teopema Buera. Pemenue
ypaBHEHMH, CBOJIIMXCSA K JMHEHHBIM M KBaapaTHBIM. IIpocreiiiine npoOHO-palMoHaIbHbIE YpaBHEHHUS.
['padpuaeckass mHTEpHIpEeTanvs ypaBHEHUH C JBYMS IMEPEMEHHBIMH M CHCTEM JIMHEHHBIX ypaBHEHHH C
IBYMsI IEpEMEHHBIMU. [IprMepsI peleHns CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.
Pemrenne TekCTOBBIX 3374 aNreOpandecKuM CIIoCOOOM.
UucnoBble HEepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OAHOW mEepeMEHHOW. PaBHOCHMIBHOCTH
HEPABECHCTB.
JIluHeliHblE HEpaBEeHCTBA C OJHOM niepeMeHHOW. CHUCTeMBbl JMHEHHBIX HEPAaBEHCTB C OJHOU
MEPEMEHHOM.



DyHKUMH
[Tonarue ¢ynxmuu. OOIacTh onpeneneHuss U MHOKECTBO 3HaueHUH (yHkimu. CrnocoObl 3agaHus
byHKIHA.
I'papux ¢ynkuuu. Yrtenue coiictB (yHkimmu no e€ rpaduxy. Ilpumepsl rpaduxoB QyHKIH,
OTPa)KAIOIIUX pealbHbIE IPOLECCHI.
OyHKIUH, OMHMCHIBAIOIIUE MPSAMYI0O U OOPAaTHYIO MPOIMOPIUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
Oynkmpn Yy = X3,y = X3, y=Vx, y= Ixl.

I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHH.

9 KJIACC

Yucna v BbIYMCTICHUS

PanmonanbHble yncia, MppaloOHAIbHbBIE YUCIIA, KOHEUYHbIE U OECKOHEUYHbIE IECSITUYHBIE IPOOH.

MHOXeCTBO JICHCTBUTEIBHBIX YUCEN; ICHCTBUTEIbHbIC YKCa KaKk OECKOHEYHBIE IECSITUYHBIE TPOOH.

B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JECHCTBUTEIBHBIX YUCEN U KOOPAMHATHON
IIPSAMOM.

CpaBHeHUe [EHCTBUTENbHBIX 4YHCEN, apu(PMETHYECKHE NEHCTBUSA C JEHCTBUTENbHBIMH YHCIAMH.
N3mepenus, npubInKeHusl, OLICHKH.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxEéHHOEe 3HAYCHNWE BEIWYHMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. llpukuaka u
OLICHKA PEe3yJIbTaTOB BBIUYMCIICHUH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHEHUsI ¢ OAHOM TEPEMEHHOM.

JIuneiiHoe ypaBHeHHMe. PemeHue ypaBHEHMH, CBOIAIIMXCSA K JUMHEHHBIM. KBagpartHoe ypaBHEHUe.
Pemenue ypaBHeHMH, cBoIALIMXCA K KBaApaTHBIM. bukBagpatHoe ypaBHeHue. IIpumeprl pemieHus
ypaBHEHUU TPEThel M YETBEPTON CTENEHEN Pas3IOKEHHUEM Ha MHOXKHUTENHU. Pemenne qpo0HOo-parimoHaIbHBIX
ypaBHEHUH. PelieHre TeKCTOBBIX 3a/1a4 alredpanyeckuM METOIOM.

CucremMbl ypaBHEHUH.

VYpaBHeHHE C ABYMs NEpEeMEHHBIMH U ero rpaduk. Pemienue cucreM IBYX JMHEHHBIX ypaBHEHUH C
JBYMS IIEPEMEHHBIMU. Penienne cucreM JByX YpaBHEHHM, OJHO U3 KOTOPBIX JINHEWHOE, a APYroe — BTOPOU
creneHu. ['papuueckas HHTEpIpeTalus CUCTEMbl YPAaBHEHUH C BYMS IEPEMEHHBIMU.

Perrenne TekCTOBBIX 33724 anreOpanyeckuM CIiocoOOM.

HepasenctBa

UucnoBble HEPAaBEHCTBA M WX CBOWCTBA. PellleHME JTMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.
Pemienue cucreM JTMHEHHBIX HEPAaBEHCTB ¢ OHOM mepemeHHoM. KBanparHbeie HepaBeHcTBa. I'paduueckas
MHTEpIpETALMs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMHU.

DyHKUNH

KBanpartuunas ¢pynkuus, e€ rpadux u cBoiicta. [Tapabona, KoopuHaTHl BEPIINHBI TapabOIIbl, OCh
CUMMETpPUHU TTapaboIbI.

Ipadukn dyskmmit: y =kx, y=kx+b, y=k/x. Y=Vx, y=x*.y = | x | n ux cBoiicTBa.

YuciioBble MOCIE10BATEIBHOCTH

Omnpenenenre u cnocoObl 3aaHUsI YUCIOBBIX TIOCIIEI0BATEIbHOCTEH.

[ToHATHE YKMCIOBOI MOCIEI0BATENBHOCTH. 3a/laHUE TOCJIE0BATEILHOCTH PEKYPPEHTHOH hopMymoi
u ¢hopMyIIoil N-To useHa.

Apudmernueckas 1 reOMeTpUUECKasi IPOTPECCHH.

Apudmernueckas u reoMmerpuueckas mnporpeccuu. Dopmynsl N-ro uieHa apudmernyecko u
TEOMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N306paxenue yaeHOB apupMeTHIECKON U TEOMETPUUYECKOM Mporpeccuii ToukaMu Ha KOOPAUHATHOM
IJI0CKOCTH. JIMHENHBIN U 9KCIOHEHIIUANIBHBIN pocT. CI0KHBIE TPOLIEHTHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHBI
OcBoenune yuebHOrO Kypca «Anredpa» MOHKHO 00eCrednBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
OGU.[CFO O6pa3OBaHI/IH CICAYIOIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX W MNPCIMCTHBIX OGp%OBaTeHBHLIX
pe3yNbTaToOB:
JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MPOTrpaMMbl y4yeOHOro Kypca «Airedpa» XapakTepu3yITCs:
Ilarpuornyeckoe BOCIIUTAHHE:
NPOSIBIIEHUEM HWHTEpeca K MPOLUUIOMY M HACTOAILIEMY POCCHIICKOM MaTeMaTUKH, I€HHOCTHBIM



OTHOILIEHUEM K JOCTHIKEHHUSIM DPOCCHUMCKUX MaTEMaTUKOB M POCCHMCKOM MAaTEMaTU4YECKOM UIKOJBI, K
MCTOJIB30BAHUIO ATUX JOCTIXKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cepax.
I'pa:knanckoe " AYXOBHO-HPABCTBEHHOE BOCIIMTAHME:
TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH I'pakJaHMHA U peau3alliil €ro Mpas, MPEICTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBJICHUH, MPOLEIYP I'PaKTaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYKIEHHUIO ITHUYECKUX MPOOIEM, CBSI3aHHBIX C
MPAaKTUYECKUM IPUMEHEHHEM JOCTH)KEHHMI HayKHh, OCO3HAHMEM Ba)XHOCTH MOpaJb- HO-3TUYECKHX
IIPUHLIMIIOB B AESITEIBHOCTH YYEHOTO.
Tpynosoe BOCIIUTAHME:
YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEILIEHUU NMPAKTUYECKUX 3a]a4 MaTeMaTU4eCKOW HalpaBiICHHOCTH,
OCO3HAHHWEM BaXHOCTH MAaTEeMAaTUYECKOTrO OOpa30BaHMsS Ha MPOTSHKEHUM BCEM >KU3HU Ui YCHEUIHOU
npo¢eCccuOHATBLHON JIeATEIbHOCTH u pa3BUTHEM HEOOXOAUMBIX YMEHMI;
OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM MHAUBUAYAIBHON TPAEKTOPUU 00pa30BaHUs U )KM3HEHHBIX IJIAHOB
C y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
JcTeTHYecKoe BOCIIMTAHME!
CIOCOOHOCTBIO K AMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYecKHMX OOBEKTOB, 3aiaad,
peuieHu, pacCcyk1eHil; YMEHHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
LennocTn HAY4YHOI'0 MO3HAHUSA:
OpUEHTAIle B JEATCIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUNA OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS U€JIOBEKa, MPUPOJAbI U OOILIECTBA, TOHUMAHUEM MAaTEeMaTHUECKON HAyKH Kak
cdepbl YeIoBEUYECKOM NeATeNbHOCTH, JTAaNoB €€ Pa3BUTUS M 3HAUMMOCTH JUIS Pa3BUTHUS IMBUIM3AIINM;
OBJIAJICHUEM SI3bIKOM MaTeMaTUKM M MaTeMaTH4YeCKOW KyJIbTYypOoW KakK CpeICTBOM IIO3HAHUS MHpa;
OBJIQJICHHEM MPOCTEHIIMMHU HABBIKAMH HCCIIEJOBATEIBCKON JEATEIBHOCTH.
®duzuyeckoe BocnuTaHue, GopMHpPOBaHMe KYJIbTYPbl 3A0pPOBbS M 3MOLHOHAJIBLHOIO

oJ1aronosyuus: TOTOBHOCTHIO MPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax CBOETO 37J0POBbS,
BEJICHUS 3/I0pOBOro o0pasza >KU3HM (340pOBOE NUTAHHME, COAJIAHCUPOBAHHBIM PEXUM 3aHATUH U OT/BIXA,
perynspHas ¢duznyeckas aKTHUBHOCTb);

c(OpPMUPOBAHHOCTHIO HaBbIKa pe(ICKCHH, TPU3HAHUEM CBOETO TpaBa Ha OIMMMOKY M TAaKOTO e IMpaBa
JPYToTo YeIoBeKa.
JKOJIOTHYECKOe BOCIIUTAHME:
OpHEHTaIlel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWM A pelleHus 3aJad B O0JacTH COXPaHHOCTU
OKpYKaroIel cpeibl, TUIAHUPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOJKHBIX MTOCIIEACTBHM JIJIST OKPYXKAIOIICH
CpeIbl;
OCO3HAaHHEM TJI00aTHFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U TyTeH MX pelIeHUs.
JInyHOCTHBIE pe3yJbTaThl, 00ecneYnBalOIINe AMANTANUIO 00YyYAKOUIErocsi K U3MEHSIOIMMMCS
YCJIOBHSIM COI[HAJIHLHOW U MPUPOIAHOI CPeabl:

— TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH dYepe3 MPAKTHYECKYIO ACSITeIbHOCTh, B TOM YHCJIC YMEHHE YYHUThCA Y JIPYTHX JIIOJCH,
MpHOOpPETaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIIBITA IPYTHX;

— HEO0OXOJUMOCTHIO B (DOPMHPOBAHMH HOBBIX 3HAHHIA, B TOM YHCJIE (POPMYITUPOBATH UICH, IIOHSATHS,
rUnoTe3bl 00 00BEKTax M SBJICHHUSIX, B TOM YHCIE paHEe HE HW3BECTHBIX, OCO3HaBaTh ACPUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCHIPHHUMATH CTPECCOBYIO CUTYaIlUI0 KaK
BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAECMBIE PEIICHUS W JACHCTBHS, (OPMYIUPOBATH H
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHS MMPOTPaMMbI YI4EOHOTO Kypca «Anredpa» XapakTepHu3yrTCs
OBIIAJICHUEM VHUBEPCAIbHbIMU NOZHABAMENbHBIMU OCUCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUGHbIMU
OelicmeusaMU U YHUBEPCANbHIMU PeYIAMUBHBIMU OCLICIEUIMU.

1) YHnusepcanvuvie noznasamenvuvie Oeticmeus obecneuusaiom Qopmuposanue 06aA308bix
KOCHUMUBHBIX NPOYECCO8 00YUaowuxcs (0ceoeHue Memoo0o8 NOZHAHUSL OKPYICAIOUe20 MUpa, npumeHeHue
JIO2UYECKUX, UCCTIe008AMENbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuel).

ba3soBble Jlornyeckue 1eMcTBUA:

— BBIIBJATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB, MOHATHUH,
OTHONICHUN MEXIy MOHATUSAMU; GOPMYIUPOBATH ONPEACICHUS MOHATUH; YCTAaHABIMBATH CYIIECTBEHHBIH
MPHU3HAK KIIacCH(PHUKAINN, OCHOBAHUS [Tt 0000IICHUS M CPAaBHEHUSI, KPUTEPUH TMPOBOJAMMOTO aHAIIN3A;



— BOCIPUHUMATh, (QOPMYIUPOBaTH U MPeoOpa3oBBIBATH CYKICHUS: yTBEPAUTEIbHBICE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

— BBISBJISTh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (akTax, TaHHBIX,
HAOIIOICHUSX U YTBEPKACHUSIX; IPeJIaraTh KPUTEPUH AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHiA;

—  JleNaTh BBIBOABI C KCIIOJB30BAaHHMEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

—  pa30upaTh J[0Ka3aTeabCTBA MaTEeMAaTHYECKUX YTBEPXKACHUW (IpsMble U OT MPOTHBHOIO),
MPOBOANTH CaMOCTOSITEIPHO HECIIOKHBIE JIOKA3aTelhCTBA MAaTEMaTHYeCKHX (DAKTOB, BBICTpaUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOUMpaTh Ccroco® pemieHus y4eOHOHN 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCKue 1eCTBUSA:

—  HUCIOJB30BaTh BOMPOCHI Kak HCCIENOBATENIbCKUM HHCTPYMEHT IO3HaHUS; (HOPMYIUPOBATH
BONPOCHI, (DUKCUPYIOIIHE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOATEIHHO YCTAHABIUBATh HCKOMOE U JTAHHOE,
(bopMHUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO0, MHEHHUE;

— MPOBOJUTH IO CaAMOCTOSITEIILHO COCTaBICHHOMY IUIaHY HECJIOKHBIA IKCIIEPHUMEHT, HEOObIIOE
UCCJIEIOBAaHUE [0 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOro O0BEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

—  caMocCTosATeNnsHO (opMynHpoBaTh OO0OOIIEHHS W BBIBOJABI IO pe3yldbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUsI, WCCIICJIOBAHUS, OIICHUBATH JOCTOBEPHOCTh TIOJYYCHHBIX pPE3YJIbTaTOB, BBIBOJOB H
000011IeHMI;

— TMPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIABUTATH MPEIAINOJIOKEHUS O €ro
pPa3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

— BBIBIIATH HEJOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX JIJISl PEIICHUS
3a/laui;— BBIOWpaTh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3ITHIHBIX
BUJIOB ¥ (POPM MpeACTaBICHUS;

— BBIOUpaTh (popmy mpeAcTaBiIeHUS HHGOPMAIIMN U WIUTFOCTPUPOBATH PEIIaeMble 3aja4l CXEMaMH,
JauarpaMMaMu, HHOM rpadukoil 1 MX KOMOMHAIIMSIMH,

—  OIleHWBaTh HAASKHOCTh HWHGOOpPMAIMKM TO KPUTEPHUSM, TMPEIJIOKEHHBIM YUYUTEIEM HIN
c(hOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

2) YHuusepcanvnuvie KomMmynukamuenwvle Oelicmgus obecneyusaom coopmMuposaHHOCHb
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
OO0menue:— BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHSMH U ISIISIMH

O0I1IEeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOsACHCHUA IO X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOJ'IyLIGHHI)II\/JI PE3YIbTAT,

— B X0/ie 00CY)KJIeHH 3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYXk/1aeMOi TeMbl, IPOOIEeMbI, perraeMoi
3aaa4M, BbICKA3bIBATh UJCHU, HALICJICHHBIC HA IMONCK PCIICHHA, COITIOCTABIIATE CBOU CYXKICHUSA C CYKACHUAMU
JAPYruX Y4YacTHUKOB Juaiiora, oOHapyKMBaTh pa3M4yle U CXOJCTBO IO3UIMI; B KOPPEKTHOH (opme
(bopMyITHpOBAThH pa3HOTIIACHS, CBOM BO3PAKEHUS;

—  TOpPEACTaBIATh pE3yAbTaThl peEIIeHUs 33Ja4yH, SKCIEPUMEHTa, HCCIEeIOBaHMUSA, IPOCKTa,;
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHUS € Y4E€TOM 3aJad Mpe3eHTallUd M OCOOEHHOCTEH
ayJAUTOPUH.

CorpyaHunuecTno:

— TOHMMAaTh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHHON U MHAMBUAYAIbHOM pabOThI pU pelIeHUN
y‘-Ie6HI)IX MaATEMAaTHYCCKUX 3aJa4,

— MpUHUMATH 1IeJIb COBMECTHON JIeATENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHON paboThI,
pacrpenensaTs BUIbI padoT, JOTOBAPUBATHCS, 00CYXIATh MPOIECC U Pe3yabTaT pabOTHl; 0000MAaTh MHEHHUS
HECKOJIbKUX JIIO/IEH;

— Y4acTBOBAaTh B TPYMIOBBIX opMax paboThl (0OCYKIAEHUS, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI
u ap.);

— BBIMNOJHATH CBOIO YaCTh paObOThl U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTUMHU WIEHAMHU KOMAaH/IbI;

— OLIGHUBATh KAa4eCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT HO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMHU B3aMOJICHCTBHSL.

3) Vuueepcanvuvie pezynamuenvie Oeiicmeus obecneuugarom @GopMuposaHue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranu3anmus:

CaMOCTOSITENIHO COCTABJIATH IIJIaH, aJTOPUTM peLIeHHs 3afayd (WM ero 4acTh), BBIOMpATh CIOCO0
pemieHusi ¢ y4E€TOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBAaTh U
KOPPEKTHPOBATh BapUAHTHI pEIIeHU ¢ y4éTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

—  BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTa peUuieHHs
MaTeMaTU4ECKOH 3a7auu;

— MPEABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOZHUKHYTh IIPH PELIEHUH 337a4ul, BHOCUTh KOPPEKTUBBI
B JICATEIBHOCTh HA OCHOBE HOBBIX O0CTOSITENLCTB, HAMICHHBIX OLUIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

— OILIGHUBATh COOTBETCTBHE PE3yJbTaTa IEATEIbHOCTH MTOCTABICHHON IIEJH U YCIOBUSAM, OOBICHSATD
INPUYMHBI JOCTH)KEHUS] WIM HEJOCTMDKEHUS LeNH, HAaXOAMTh OMIMOKY, aBaTh OLIEHKY HMPHUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUS JOJKHO
obecreunBaTh JOCTHKEHHE CIEIYIOUINX IPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB:

7 KJIACC

Yuciia 1 BBIYHCICHUSA

HaxomuTh 3Ha4YeHMsI YMCIIOBBIX BBIPAKEHUN; MPUMEHSATh Pa3HOOOpa3Hble CIOCOObI M MHPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U JECSTUYHbIE TPOOH.

[lepexoautb OT OJHON (GOPMBI 3amMCH YUCEN K Jpyroil (mpeoOpa3oBHIBaTh JECATUYHYIO POOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JAECATHUHYIO JIpOOb).

CpaBHUBATh U YIOPSAJ0YNBATH PALIMOHAJIBHBIE YUCIIA.

OKpyrisaTh yucna.

BbINONMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BHIYMCICHUH, OLIEHKY 3HAUEHUH YMCIIOBBIX BBIPAXKEHUM.
BBINOMHATE AEUCTBHA CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp  NpakTMKO-OPHEHTHMPOBAaHHBIE  3aJadd, CBA3aHHBIE C  OTHOLIEHUEM  BEJIMYUH,
MIPONOPLUMOHAIBHOCTBIO BEJIUYMH, IPOLEHTAMU; HHTEPIIPETUPOBATh PE3YJIbTATHl PEIICHUS 3aa4 C YYETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp30Bathk anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IPOLIECCe OCBOCHUS
yueOHOro Marepuarna.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPKEHUH MPU 3aJJaHHBIX 3HAUEHUSIX EePEMEHHBIX.

BommonHATe npeoOpa3oBaHMsl LENOI0 BBIPAKEHHUST B MHOIOWIEH IPUBEIECHUEM IOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONMHATE YMHOXEHME OJHOWIEHA HAa MHOIOYWIEH M MHOIOWIEHAa HAa MHOTOWIEH, IPHUMEHSTh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymecTBIATh PA3/I0KEHHE MHOTOYJICHOB HAa MHOXHUTENIU C IMOMOIIbIO BBIHECEHHS 3a CKOOKHU
00I1Iero MHOKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IpUMEHEHUs (HOpMYI COKPALIEHHOTO YMHOXKEHUSI.

[IpumensTh mpeoOpa3oBaHUs MHOTOWIEHOB JUISl PEIIEHUs Ppa3IWYHBbIX 3aJad U3 MaTeMaTuKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOICTBA cTeNEHEH ¢ HaTypalbHBIMU MOKA3aTENISIMHU ISl IPE0O0pa30BaHUs BHIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemrate nvHElHBIE ypaBHEHUs C OJHOM MEPEMEHHOM, MPUMEHSS MPABWIA MEPEX0Aa OT UCXOIHOTO
YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsITh, SIBIIETCS JIM YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METObI P PEIICHUH TMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupars mpuMepbl Map YHUCEN, SBISIOUMXCS PEHICHUEM JUHEHHOro YpaBHEHHS C JBYMs
IIEPEMEHHBIMHU. Ctpouth B KOOPAMHATHOM IIJIOCKOCTH TIpaduK JIMHEHMHOrO YpaBHEHUS C ABYMS
MIEPEMEHHBIMH; MOJIB3YSICh IPaUKOM, IPUBOAUTE IIPUMEPHI PELICHUS YPaBHEHHUS.

Pemate cucremsl 1ByX JTMHENHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBnaTh M peliaTh JMHEWHOE YPAaBHEHME WM CHCTEMY JIMHEHHBIX YpPaBHEHUH IO YCIOBHIO
3a[1a4¥, HUHTEPIIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pPe3yJbTar.

Koopaunartsl u rpaguxku. @yHkuun

N300pakaTh Ha KOOPAUHATHON NMPSAMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpAMHATAaM, JTYy4H,
OTpPE3KH, HHTEPBAJIbI; 3a MMUCHIBATH YNCIIOBBIC POMEKYTKU Ha alnreOpanyecKoM si3bIKe.



OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 33aJaHHBIM KO OpAMHATaM; CTPOUTH Trpaduku
nuHeUHBIX QyHKIMi. Ctpouts rpaduk ¢pynkuuu y= | xl.

OnuceIBaTh C NOMOILBIO (PYHKUIUIH N3BECTHBIE 3aBUCHMOCTH MEXy BEIMUYMHAMU: CKOPOCTh, BPEMH,
paccTosiHuE; IIeHa, KOJIMYECTBO, CTOMMOCTD; TPOU3BOAUTEIILHOCTD, BpeMsi, 00BbEM padoThI.

HaxoauTs 3HaueHune QyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumare rTpaduyeckuii crmocod TmpeacTaBiIeHWs W aHanu3a wuH(pOpManuM;, W3BIEKaTh H
MHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yuciia 1 BBIYMCTICHUS

[TpumeHsTh TOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOAWTh KBAJAPaTHBIE KOPHH,
UCHOJb3ys NPU HEOOXOAMMOCTH KaJbKYJSATODP; BBIIOJIHATH NPEOOpa3OBaHMs BBIPAXKEHUH, COAEpIKAIIMX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Mcnonb30Bath 3anucu 00JIbIINX M MAJIbIX YHCEN C IOMOIIBIO JECITUYHBIX JIpoOel U cTeneHel uucia
10.

AsredOpanyeckue BbIpasKeHM sl

[IpuMeHTh MOHSATHE CTENEHU C IIEJIBIM [OKa3aTesieM, BBIIOJHATh PE0Opa3OBaHUs BbIPAKEHUM,
COJIEPIKAIMX CTEIIEHU € LEJIBIM I10KA3aTEIEM.

BEIMONHATE  TOKIECTBEHHBIE IMPEOOpa3oBaHMs pAMOHAIBHBIX BBIPAKEHUH HA OCHOBE IPABUII
NeWCcTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMu ApoOsMu.

PacknagpiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUH IS pelIeHMs Ppa3IMuYHBIX 3a7ady U3 MAaTeMaTHKH,
CME)KHBIX [IPEIMETOB, U3 PEAbHON MTPAKTHKHU.

YpaBHeHNSI I HEPABEHCTBA

Pemarp svHeliHble, KBaJpaTHbIE YpaBHEHUS WU pAlMOHAJIbHBbIE YPaBHEHHUS, CBOJSIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHMH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTh mpOCTEHINIME HCCIENOBAHMS YPAaBHEHUHM W CHCTEM YPaBHEHHM, B TOM YHCIE C
IpPUMEHEHHEM TpapHUuecKuX MpeacTaBIeHUN (yCTaHaBIMBaTh, MMEET JIM YypaBHEHHE WIH CHCTEMa
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.).

IlepexoauTh OT CIOBECHOM (OPMYIHMPOBKM 3aJaud K e€ anredpandyeckoil MOAEIH C MOMOILBIO
COCTaBJICHUS] ypaBHEHHUS WJIM CHUCTEMbl YPaBHEHMH, MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yJIbTar.

[IpumeHsTh CBOMCTBA YHUCIOBBIX HEPABEHCTB U CpPaBHEHUS, OLIGHKH; pellaTh JIMHEWHbIE
HEpaBEHCTBA C OJIHOW NEpEeMEHHOM M WX CHCTEMBI; JaBaTh IpaUUecKyl MIUIIOCTPALUI0 MHOXXECTBa
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonumarh M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHS U SA3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHUS); ONPENENIATh 3HaUeHUE (PYHKIMH 110 3HAYCHHUIO apryMEHTa; ONpPeesTh CBOMCTBA (PyHKIMH
o e€ rpaduky.

CtpouTb rpaduky sneMeHTapHbIX GyHKImit Bima Y = K/IX , y = X2, y= X3, y=Vx, y= Ix|; omuceiBats
CBOMCTBa 4YHCIIOBOM (GyHKIHH 1O e€ Tpaduky.

9 KJIACC

Yucsia 1 BbIYUCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BommonusaTe apudmernyeckue AEUCTBHUS C palMOHAIbHBIMU 4YMCIAMH, COYeTas YCTHbIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTh 3HaueHus creneHei ¢ HenbIMU MMOKa3aTeasiMU U KOpHEH; BBIYUCIATh 3HAUEHUS YUCIIOBBIX
BBIPAKCHUM.

OKpyryisiTh JIeHCTBUTENIBHBIE YHWCIA, BBIIOJIHATH NPUKHUAKY pe3yJbTaTa BBIYMCIECHUN, OICHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHMsI ' HePaBeHCTBA

Pemrate uHeiHbIE U KBaJipaTHBIC YPAaBHEHHs, ypaBHEHHUS, CBOSIIUECS K HUM, IIPOCTeHIIe JpoOHO-
palOHaIbHbIE YPAaBHEHUS.

Pemate cuctemsl AByX JIMHEHHBIX YPAaBHEHUU C IBYMs IIEPEMEHHBIMU U CUCTEMBI JBYX YPaBHECHUH,
B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISICTCS JTUHCHHBIM.

Pemate TekcTOBBIE 33a7auu adreOpanuecKuM CIOocOOOM C MOMOIIBIO COCTAaBJICHUS YPAaBHEHHS WIH
CUCTEMBI IBYX YPABHEHHMH C ABYMs IIEPEMEHHBIMHU.



[IpoBoauTh MpPOCTEHININE HUCCICAOBAHMS YPAaBHEHUNM W CHUCTEM YPaBHEHHM, B TOM YHCIE C
IpPUMEHEHHEM TpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBAaTh, HMEET JIM YypaBHEHHE WM CHCTEMa
YPaBHEHHH pELeHHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemrate nuHEWHbIE HEPaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA; M300paXkaTh peLICHWE HEPABEHCTB Ha
YHCJIOBOU MPSIMOM, 3aIIUCBIBATH PEIIECHUE C IOMOILBIO CHMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIIUE KBAJgpAaTHOE
HEpaBEHCTBO; M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB HA UMCIIOBOM INPSIMOM, 3allUCBIBAaTh PELICHUE C
IIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPH PEILICHUN PA3IMYHBIX 3a]a4.

DyHKUMH
Pacnio3naBate (GyHKIMHM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHYECKH paCIlONOKEHHE Ha
KOOPJIMHATHOMN IJIOCKOCTH rpadukoB

dymkmmii Buga: y = kx, y = kx + b,y = k/x, y=ax2 + b x + ¢ ¢, y = X%, y=Vx, y = | x | B 3aBHCHMOCTH OT
3Ha4eHUH K03()(HUIIMEHTOB;0MUCHIBATH CBOMCTBA (DYHKIIUH.
Crpouts " N300paxkaTh CXEMaTHYECKH rpadukn KBaJpaTUYHBIX
(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIHI 1O UX rpadukam.
Pacrio3HaBath KBagpaTnuHyo QYHKIHIO 110 (GOpPMYJIe, IPUBOANUTH PUMEPHI KBAPATUYHBIX (DyHKIUHI
U3 peabHOM KU3HU, (PU3UKH, TEOMETPHH.
ApupmMernyeckas M reoMeTpHYecKasi MPoOrpeccuu
Pacnio3naBath apuMeTHUECKYI0 U T€OMETPUYECKYIO MPOTPECCUU MPH PA3HBIX CIIOCO0AX 3aJaHMA.
BBIMOTHATE BBIYMCIICHHS C UCIIONB30BaHUEM (OPMYJT N-rO WwieHa apu(pMETHUYECKOW M TeOMETPUUECKON
MIPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.
N300paxkaTh YIEHBI OCIEI0BATEILHOCTH TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH.
Pemrate 3amaum, CBsi3aHHBIE C YHCIOBBIMH TIOCJIEAOBATEILHOCTSAMH, B TOM 4YHCIE 3a7add W3
peaNbHOM )KU3HU (C UCIOIB30BaHUEM KaJIbKYIATOPA, IIH(PPOBBIX TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

Ne |[HaumeHoBanue pa3nesioB u tem  |KomyecTBo yacos [Mara Buabl nesiTeIbHOCTH ’BI/II{LI, (¢opMbI  [DJIEKTPOHHBIE
N/ [MPOrpaMmsbl BCEro [KOHTPOJIbHBI [IPAKTHYECKH [H3Yy4YeHHsI KOHTPOJISI (uudposbIe)
e padoThI e padoThI o0pa3oBaTe/IbHBIE
pecypcesl
IPazges 1. Yucna u Bpiuuciaenns. PanuonajibHble yncia.
1.1. [[oHsiTHE panMOHAIBHOTO YHCIIA 2 CucreMaTn3upoBaTh U 000TaaTh 3HAHNS 00 OOBIKHOBEHHBIX U IECATHIHBIX 'Y cTHBIH ompoc;
IMpo6sIX;
1.2. |Apudmernueckue TeHCTBUs C 3 CrcTeMaTH3upoBaTh U 000TaImaTh 3HaHUs 00 OOBIKHOBEHHBIX U JICCITUIHBIX ICaMoOI1IeHKa C
[pallOHATEHBIMU YHCIIAMU. IMpOGsX; MCTIONIb30BaHUEM
(«OLEHOUHOT 0
bcTay;
1.3. |CpaBHenue, ynopsiiouyrBaHue 2 CpaBHMBATh H YIOPSAOYMBATH APOOH, IPeoOpa3oBhIBas IPU HEOOXOMUMOCTH  [CaMOCTOsATeIbHA
[PallHOHANBHBIX YHCEIL. Imecs i THYIHBIE IpOOU B OOBIKHOBEHHEIE, OOBIKHOBEHHEIE B IECSITUYHEIC, B 1 paboTa;
[MACTHOCTH B OECKOHEYHYIO AECSITUUHYIO IPO0b;
1.4. |CreneHb ¢ HATYpAJIBHBIM 6 [TpuBOANTE YUCIOBBIE U OYKBEHHBIE IIPHUMEPHI CTEHICHH C HATypaJIbHBIM 'Y cTHBII onpoc;
TOKa3aTCJICM. mokasaTesieM, 0ObSICHsS 3HAYEHHsT OCHOBAHMS CTEIIEHH U ITOKa3aTelis CTEIEHH,
HaXOAUTh 3HAYCHHUS CTEIeHe! Biaa an (4 — I060e parroHaIbHOE YHCiIo, N —
HATYpAJILHOE YHCJTIO);
1.5. |PemieHre OCHOBHBIX 3a/1a4 Ha Apo6H, 4 1 Pemate 3a1a4n Ha YacTH, IPOLIEHTHI, IPOMOPIINH, HAa HAX0XKACHHE POOH IKoHTpOIBHAs
[IPOLICHTHI U3 PealbHON MPAKTUKU. (TIpoIieHTa) OT BENMYUHBI M BEIMYHUHBI 110 €€ ApoOH (IIPoLeHTy), Apodu paboTa;
(Tpo1ieHTa), KOTOPBIi COCTABIISET OHA BETMYMHA OT JIPYToii;
[IpuBOIUTD;
[pa3duparts;
OLICHUBATH PA3JIMYHBIC PELICHHUS;
BarmvicH perieHnit TEKCTOBBIX 3a/1a4;;
1.6. [[IpusHaku AeTUMOCTH, PA3IOKEeHUs |2 [MpuMeHATH MPU3HAKU JETUMOCTH, PA3JI0KEHUS HA MHOXHTEIN HATypalbHBIX Y CTHBIH OIIPOC;
Ha MHOXKHTEH HaTYpPaIbHBIX YHCE. [qHCel;
1.7. [PeanbHble 3aBUCHMOCTH. 2 [MpuBOANTE, pa30HpaTh, OLIEHUBATH PA3JINYHbIEC PEIICHHS, 3aMIUCH PELICHHI Y cTHBII onpoc;
TEKCTOBBIX 3aJ1a4;
1.8. [[Ipsimas u obparHast 4 1 PacriozHaBaTh 1 OOBACHATH, ONUPAACH HA OMPEAETICHUS, IPSIMO 'Y cTHBII onpoc;
MPOIIOPLHOHATEHOCTH MPOIIOPLUOHANBHBIE K 00PaTHO MPONOPLHUOHATIBHBIE 3aBUCHMOCTH MEXIY
BEJIMUMHAMU; IPUBOAUTD IIPHMEPHI STHX 3aBHCHMOCTEHN U3 peaTbHOTO MHUpa, U3
IMpyrux y4eOHBIX PEIMETOB,;
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IPa3nes 2. Aaredpanyeckue BbIpaKeHHsl.
2.1. |byKkBeHHBIE BBIPAXKCHHSI. 2 OBnageTs anredpandecKoil TEepMUHOIOTHEH I CHMBOJIMKOM, IPHIMEHSATH €€ B Y cTHBII ompoc;
MpoIiecce OCBOCHNUS yIeOHOT0 MaTepHana;
2.2. [[lepemeHHbIE. 2 Haxonuth 3HaueHNs] OYKBEHHBIX BBIPOXCHHI PH 3aJaHHBIX 3HaUeHUAX OykB;  |YCTHBIH ompoc;
BBITIOJTHATH BEIYUCIICHUS IO (hopMyIIaMm;
2.3. [lomycTUMble 3HAYCHUS 3 OBnageTs anredpandecKoil TEepMUHOIOTHEH 1 CHMBOJIMKOM, IPIMEHSATH €€ B Camoo1eHKa ¢
[IEPEMEHHBIX. MpoIiecce OCBOCHNUS yIeOHOT0 MaTepHana; MCTIONIb30BaHUEM
IHaxonnTb 3Ha4eHHs OyKBEHHBIX BBIP)XEHMI IIPU 3aJaHHBIX 3HAYCHUSIX OYKB;  [«OIEHOYHOTO
BBITIOJIHSTE BBEIYHCIICHUS 110 (hOPMYyIIaMm; bcTay;




2.4. |©opmyibl. 3 IHaxonnTs 3Ha4YeHHsT OyKBEHHBIX BBIp)XEHHMIT IIPU 3aTaHHBIX 3HAYCHUSX OyKB;  [YCTHBIN OIpoc;
BEIIOJIHSITH BEIYHCIICHHUS 110 (OpMyJIaM;

2.5. [[Ipeo6pazoBanne GYKBEHHBIX 3 BEIMONHATE TpeoOpa3oBaHus [ETI0T0 BEIPAKSHUSI B MHOTOWICH IpUBeieHneM  (CaMoCTOosTeNbHa
BBIPAKCHUH, PACKPBITHE CKOOOK U MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK; 1 pabota;
MpUBEAEHNE MTOJOOHBIX CIaraeMblX.

2.6. [CBoiicTBa CTENCHH C HATYPAIBHBIM |3 0OBSICHSIS 3HAUEHUST OCHOBAHUS CTEMIEHH U MOKazaTes creneHu. [IpuMeHaTs IKonTposbHas
MOKa3aTelIeM. CBOIiCTBa CTENIEHH K HAXOXJICHUIO 3HAUYCHUH BBIPYKSHUH; padoTa;

2.7. [MHOTrOUJICHBI. 2 BEIMONHATE IpeoOpa3oBaHusI [IETOT0 BRIPAKEHUS] B MHOTOWIEH MpUBeieHneM  [CaMOCTOATENbHA

MOTOOHBIX ClIaraeéMbIX, PAaCKPHITHEM CKOOOK; 1 paboTa;

2.8. |Cnoxenue, BBIYMTAHHE, YMHOXKCHUE |3 BEIMONHATE YMHOXEHHE OJHOYIEHa HA MHOTOWIEH U MHOTOUJIEHA Ha [TpakTrdeckas
MHOTOWJICHOB. MHOTOWICH, IPUMEHSATh (JOPMYITHI KBapaTa CyMMBI U KBajpaTa pasHOCTH; padoTa;

2.9. [®opMyIIBl COKpAIIEHHOTO 3 [MpumeHATh HOpMYITEI K TPeOpa30OBaHUIO BBIPAKCHUI; 'Y cTHBII onpoc;
[YMHO>KEHHSI.

2.10. |Pa3noxxeHHe MHOTOYICHOB Ha 3 [MpuMeHsATh IpeoOpa3oBaHHe MHOTOWICHOB JUIS PEILCHUS Pa3INYHbIX 3a1a4 n3  [KoHTpoibHas
MHOKHTEIH MaTeMaTHKH, CMEKHBIX ITPEJMETOB, U3 peabHOMN MIPAaKTHKY; paboTa;
3HAKOMHTBCS C HCTOpUEH pa3BUTHS MaTEMATHKH;
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Paznen 3.YpaBHeHNs1 H HEPABEHCTBA.

3.1. [VpaBuenue, npaBuia 2 IPeriaTh TMHEMHOE ypaBHEHHUE C OHOM EPEMEHHON, IPUMEHSISI TpaBHUiIa
MpeoOpa3oBaHus ypaBHEHNS, [epexosia OT MCXOJHOTO YPAaBHEHHS K paBHOCHIEHOMY eMy Oolee mpoCToro
[PaBHOCHIIBHOCTD YPaBHEHHIA. BUIA;

[TpoBepsTh;
[TBJISIETCSI TN KOHKPETHOE YHCII0 KOPHEM YpaBHEHHS;;
3.2. [luneiiHoe ypaBHEHHE C OJIHOM 3 [TpoBepsTh, ABIAETCA I KOHKPETHOE YHCIO KOPHEM ypaBHEHUS;
MepeMEeHHOM, peleHne IMHEHHBIX [MoxOupaTh IpUMEPHI TTap YUCEI, ABISIOMUXCS PEIICHHEM JIMHEHHOTO
[YDaBHEHHUH. [YPaBHEHUSI C IBYMs IEpEMEHHbBIMU;
3.3. Pemenue 3a1au ¢ momouipo 3 CocTaBIIATh U penIaTh ypaBHEHHE WM CUCTEMY YPaBHEHHUH 110 yCIOBHIO 3a1a4d, [KOHTpoIbHAs
YPaBHEHHUH. MHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4H MOTyYEeHHBIH paboTa;
[pe3ynbTart;

3.4. [luneiiHoe ypaBHEHHE C ABYMsI 4 [MonOupaTh NpUMEPHI Tap YUCEI, IBISIOIUXCS PEIIeHUEeM JIMHEHHOTO 'Y cTHBII onpoc;
epeMEHHBIMH U ero rpaduk. [YpaBHEHUS C IBYMs IIepeMEHHBIMU;

CTpouTh B KOOPJMHATHOH INIOCKOCTH IpadHK JIMHEHHOTO YPaBHEHUS C JBYMS
MepeMEeHHBIMH; MTOJIB3YSICh TPaKOM, IPUBOAUTE IPHMEPHI PEIICHHS
[YpaBHEHNS,;

35 Cucrema ABYX JIMHEUHBIX ypaBHeHI/IP'I 3 1_10)161/IpaT1> MPUMEPLI ITap YUCECJ1, ABIAOMINXCA PEHLICHUEM JIMHEHHOT O CaMooueHKa C

C IBYMsI TIEPEMEHHBIMH. [YpaBHEHUsI C IBYMsI [IEpPEMEHHbBIMHU; MCTIONB30BAHHEM
«O1eHoYHOr0
cTay;

3.6. |Pemienue crcTeM ypaBHEHUI 3] HaxomuTs pelneHie CHCTEMBI ABYX JTMHEHHBIX YPaBHEHHUI ¢ IBYMS IKoHTposbHast
CII0COOOM MOJICTAHOBKHU U CIIOCOOOM MEPEMECHHBIMU; [padora;

CJIOKCHUA




MToro no pasueny:
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Paznen 4. Koopaunartel u rpagpuku. ®yHKUHH.

4.1. [KoopauHarta TOYKH Ha IPSMOIA. 1 M300paxaTs Ha KOOPAMHATHON NPSMOI TOYKH, COOTBETCTBYIOLIHE 33 JaHHBIM
KOOpAWHATAM, JTydH OTPE3KH, HHTEPBAJIBI; 3allICHIBATh MX Ha aJIreOpandeckoM
13BIKE;

4.2. |UncnoBble IPOMEKYTKH. 2 IM300pakaTh Ha KOOPAWHATHOM IPSIMON TOYKH, COOTBETCTBYIONIHE 3aJaHHBIM
KOOpAWHATAM, JTy4H OTPE3KH, HHTSPBAIbL; 3allUCHIBAaTh UX Ha aIreOpandeckoM
13BIKE;

4.3. [PaccrostHre MEKy IBYMS TOUKAMH (2 M300paxaTs Ha KOOPAUHATHON MPSMOI TOUKH, COOTBETCTBYIOLIHNE 331aHHBIM

KOOPANHATHON MPSIMOH. KOOpAMHATaM, JTy4H OTPE3KH, HHTEPBaIIb; 3alIUCHIBATh X Ha alre0panueckoM
13BIKE;

4.4. [[IpsMOyrosibHasi CHCTEMa KOOP/IHHAT (2 OTMeuaTs B KOOPAUHATHON IIIOCKOCTH TOYKH I10 33JaHHBIM KOOPIHUHATAM;

Ha TIOCKOCTH. CTPOUTH rpadMKU HECITIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (POPMYIIaMH, B TOM
[4HCIIe C ITOMOIIBIO INU(POBLIX JIabopaTopuii;
4.5. [[Tpumepst rpaduKoB, 3aTaHHBIX 2 OTMeuaTs B KOOPAUHATHON IIIOCKOCTH TOYKH I10 3aJaHHBIM KOOPIUHATAM;
(bopmya Mu. CTPOUTH rpa(uKU HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (JOPMYIIaMH, B TOM
[IUCTIE C TTOMOIIBIO MU(PPOBBIX JTa00PATOPHIA;
4.6. [Urenue rpadMKOB peabHBIX 2 [IpuMeHSTh, H3y4aTh IPEUMYILECTBA, HHTEPIPETUPOBATh Tpadudeckuii criocod |[[TnceMeHHBIH
BaBUCHMOCTEH. MpeacTaBICHHS M aHATIM3a Pa3HOOOpa3HOH KU3HEHHOH HHpOPMAIHIH; [KOHTpPOJIb;

4.7. [[MonsTHE PYHKIMH. 2 OcBauBaTh MOHATHE (HYHKIHH, OBJIAJICBATh (PYHKIIMOHATEHOU TEPMHUHOJIOTHEIH;

4.8. [(paduk GpyHKIHM. 2 OcBauBaTh MOHATHE GYHKIHH, OBIAJCBATh (PYHKIIMOHATEHOU TEPMHUHOJIOTHEH;

4.9. |CpoiicTBa (pyHKITHIA. 2 OcBanBaTh MOHATHE (QYHKINH, OBIAJCBATh (PYHKIIMOHAIEHON TEPMHUHOJIOTHE;
Pacmo3naBath nuHelHy0 GyHKuuio Y = KX + b, omucsiBats €€ cBolicTBa B
BaBHCHMOCTH OT 3Ha4eHuit ko3 uimenTos K u b;

4.10. Uluneiinas GyHKIUS. 2 Vcrionb3oBaTh U(POBBIE peCypChl AT HOCTPOCHHS TpadHKoB QYHKINI 1
M3y4eHHs] HX CBOICTB;

4.11. [MToctpoenue rpaduka JIMHEHHON 3 Vcrionb3oBaTh U(POBBIE peCypChl AT HOCTPOCHHS TpadHKoB QYHKINI 1

(byHKINH. M3y4eHHs] UX CBOMCTB;

[IprBOAMTE IPHUMEPHI IMHEMHBIX 3aBUCUMOCTEN B pEAJIbHBIX MpoLieccax U
IBJICHUAX,

4.12. Mpadpux pynaxmuu y =x | | 2 CrpouTtsb rpaduky TuHEHHOH QyHKIMHY, GyHKIun Y = | x |,
Vcrions30BaTh U(POBBIE PECYpPCHI AT HOCTPOCHHS TpadiKoB QyHKINI 1
M3y9eHHs] HX CBOMCTB;

LToro mo pazneny: 24

Pa3zjien S.IloBTopenue u 06001eHHE.

5.1. [[ToBTOpEHHE OCHOBHBIX MOHATHH U [0

METOJIOB Kypca 7 Kiacca, 00001eHme
BHAHMI




IMToro

10 pasjely:

OBLIEE KOJIMYECTBO YACOB I1O
IMPOT'PAMME

102

TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaumeHnoBaHue pasiesioB u TeM nporpammbsl  [KoamuecTBo yacos lI[aTa Buael gesiTe1bHOCTH ’BI/II{LI, (opmbl DiIeKTpPOHHDBIE
n/u BCEro [KOHTPOJbHbI [IPAKTHYECKH [H3yYeHHs! KOHTPOJIst (uudpossie)
e padoThI e padoThI 00pa3zoBaTe/bHbI
e pecypcbl
IPaznen 1. Yucna u Bpruuciaenus. Kpaapatnoie kopau

1.1. [KBaxpaTHBII KOPEHb N3 YHCIIA. 1 DopMynHpoBaTh onpeeIeHre KBaapaTHOTO KOPHS U3 YUCIa, 'Y cTHBIH onpoc;
ApU(pMETHIECKOro KBaJpaTHOTO KOPHS;

1.2. [[Mousitue 06 UPPAIMOHATILHOM YHCIIE. 1 [IprMeHsATh onepantio U3BIEUYEHUS KBapaTHOrO KOPHS U3 YMCIa, |YcTHBII ompoc;
MCTIONB3YsI IPH HEOOXOAMMOCTH KaIbKYJIISITOP;

1.3. JlecstiuyHble TPUOIMKEHHS HPPALUOHAIBHBIX 1 CpaBHMBATh U YHOPSAAOYNBATH PALIMOHAIBHBIC U HPPALOHANBHBIE  [Y CTHBIH OIPOC;

gHCel. HHCIIa, 3aIMCAaHHBIE C IIOMONIBIO KBaPATHBIX KOPHEH;

1.4. [leficTBUTENBHBIC YHCIIA. 1 OneHHBaTh KBapaTHBIC KOPHU LEIBIMU YHCIAMH U AECATUYHBIMU  [[[MCEMEHHBIH
Ipo0OsiMu; [KOHTpOJIb;

1.5. |CpaBHeHHE NEHCTBUTENBHBIX YHCEIL. 1 1 CpaBHUBATh U YIIOPSAIOYNBATh PAMOHATBHBIC U HPPAIIMOHAIBHBIE  |Y CTHBIH OIIPOC;
MHCIIa, 3aIUCAHHBIE C TIOMOIIBIO KBaPATHBIX KOPHEH;

1.6. |ApudmeTryecknii KBaIpaTHBI KOPEHb. 2 DopMyaHpoBaTh ONpeAeIeHUE KBaIpaTHOTO KOPHSI U3 YKCHa, |YcTHBIH ompoc;
ApU(pMETHIECKOro KBaJpaTHOTO KOPHS;

1.7. |YpaBHeHue BUIA X2= a. 2 MccnemoBath ypaBHEHHE X2 = @, HAXOAUTh TOYHBIC U MPUOIMKEHHBIC |Y CTHBIH OMPOC;
kopHu mpu a > 0;

1.8. |CBoticTBa apu(MeTHUECKUX KBaJPATHBIX KOpHEH. (3 BEITOTHATE IpeoOpa3oBaHus BEIPAKEHUH, COAEepKAIINX KBaApaTHble [[[MChbMEHHBII
KOpHH. BEIpaxaTh epeMeHHbIe U3 TeOMETPUIECKUX U QU3MIECKHX  [KOHTPOIIb;
popmyi;

1.9. [[IpeoOpa3oBaHMEe YNCIOBHIX BRIPAXKEHHH, CO 3 1 BEIYUCTATE 3HAUCHHS BBIPAXECHUH, COepIKaIInX KBAIpaTHBIE KOPHH, (3a4eT;

[Teprkanx KBaJpaTHble KOPHU MCTIOJIB3YsI IPY HEOOXOIMMOCTH KaJIbKYJISITOP;
MToro mo pazmeny 15

IPa3nen 2. YUncaa u Borunciaenns. CTeneHsb ¢ HeJIbIM MOKa3aTeJaeM

2.1. |CremeHsb ¢ IETBIM ITOKA3aTENIeM. 2 DopMyIHpOBaTh ONpEEICHUE CTEIECHU C LeJIbIM IIOKA3aTENeM; |Y cTHBII onpoc;
2.2. |CranpapTHas 3aIHCh YHCIIA. 2 [MpencraBiasTh 3amuch OOIBMINX M MANBIX YHCEN B CTAHAAPTHOM BHJE; [Y CTHBIH OmIpoc;
2.3. [Pa3mepbl 0OBEKTOB OKPY’KAIOMIEro Mupa (0T 1 M crnonp30BaTh 3alKCh YKHCENI B CTAHAAPTHOM BUJE AJIS BRIpaXKEHHs  |Y CTHBIH OIIpOC;

HIIEMEHTAPHBIX YaCTUL] 1O KOCMUYECKUX [pa3MepoB 0OBEKTOB, [UTUTEIFHOCTH MPOIECCOB B OKPY’KAIOIIEM MUPE;

00BEKTOB), JUTUTEILHOCTH MPOIECCOB B DopMyITHpOBaTh, 3aIMCHIBATH B CHMBOJIMUECKOH (opme 1

OKpY KaroleM MHpeE. MILTFOCTPUPOBATh IPUMEPAMU CBOICTBA CTENEHH C LIEIBIM

oKazaTeeM;

2.4. |CBoiicTBa CTEIECHH C LIEJIBIM MOKa3aTesieM 2 1 lcrionp30BaTh 3aMUCh YHUCEI B CTAHIAPTHOM BUAE AT BeIpakeHUs  [[IncbMeHHSbIH

[pa3MepoB 0OBEKTOB, UTUTEILHOCTH MPOLIECCOB B OKPYKAIOILIEM MHUPE;
DopMyTpOBaTh, 3aMMCHIBATH B CHMBOJIMUECKOH (hopMe n
MILTIOCTPHPOBATH MPHMEPaMHU CBOWCTBA CTENEHH C LEIBIM
MoKa3aTeseM;

[MpuMeHATH CBOIMCTBA CTEIEHH I IpeoOpa30BaHMs BEIPAXKEHHH,
coJiepaKalMX CTEIEHHU C LEJIbIM II0KA3aTeIeM;

KOHTPOJIb;




IBBITOTHATE AEHCTBHS C YMUCIAMH, 3alIUCAHHBIMH B CTAaHIAPTHOM BHUJIE
(yMHOXEHHE, [eIeHHe, BO3BEACHHE B CTCIICHb);
MToro no pazneny 7
IPa3nes 3. Aureopauyeckue Boipa:kenus. KBaapaTHplii Tpéxuwien
3.1. [KBagpaTHbIil TPEXHUICH. 2 PacriozHaBaTh KBaJpaTHBINA TPEXUJIEH, yCTaHABINBATh BO3MOYKHOCTL  [Y CTHBIN ONpPOC;
ero pa3IoXKeHHsl HA MHOXUTENH;
3.2. |PaziokeHne KBapaTHOTO TPEXWICHA HA 3 1 PackiapIBaTh Ha MHOXHTEIH KBaJPaTHBIH TPEXWICH C ITrceMeHHBII
MHOKHTEIN HEOTPHIATEIIBHBIM JTUCKPUMHAHAHTOM; [KOHTpOJIb;
MToro mo pazneny 5
IPaznen 4. AsreGpanyeckue BoipazkeHus. Ajredpauyeckas 1podb
4.1. |Anrebpanyeckas ApoOb. 2 3anuceIBaTh anredpandeckre BHIPAKEHUS, Y cTHBII onpoc;

4.2. ﬂOHyCTI/IMbIe 3HAa4YCHUS NNEPEMEHHBIX, BXOAAIINX B 2
anre6pant{ec1<1z1e BbIpAXKCHUS.

HaXO,I[I/ITI) 00J1acTh OIIPEACICHUA PATUOHAJIBHOTO BBIPAXKCHUS;

Y cTHBII onpoc;

4.3. |OcHOBHOE CBOMCTBO anrebpandeckoi qpoow. 2 DopMyTHpPOBAaTH OCHOBHOE CBOHCTBO alrebpandeckoi 1podu u Y cTHBII onpoc;
MIPUMEHSATH €r0 AJsI peoOpa3oBaHusl Apo0eii;

4.4, (CokpaieHue apooei. 3 DopMyTHPOBATH OCHOBHOE CBOMCTBO alreOpanveckon 1poou u [TruceMeHHBII
PUMEHSTH ero Uit IpeoOpa3oBaHus JpoOeH; [KOHTPOJIb;

BEIMONHSTE IEWCTBUS ¢ anreOpandecKuMH APOOsIMH;

4.5. |CnoxeHue, BRIYUTAHHE, YMHOKCHHUE U JieieHne (3
anreOpanyecKux Ipooeii.

IBBITTIONMHATD JEUCTBHS C aNreOpandecKuMu IpoOsIMu;
[TpuMeHsTh HpeoOpa3oBaHusl BRIPAKEHUH JUIs pEIICHHS 3a/1a4;

|Y cTHBII ompoc;

4.6. [[Ipeobpa3oBaHue BRIPAKCHUIA, COACPIKALINX 3 1
asreOpanyeckue apoou.

[MpumeHATh Mpeobpa3oBaHys BRIPAKSHUH TS PEIICHHs 3a/1a4;
BeipaxkaTh iepeMeHHbIe 13 GopMyIT (GU3MIECKUX TeOMETPHYECKIX,
ONUCHIBAIONTUX OBITOBBIC CUTYAIIHN);

BaueT;

MToro mo pazneny 15

IPa3nes S.YpaBHenusi M HepaBeHcTBa. KBapaTHbIe ypaBHEeHUSA

5.1. [KBagpatHOe ypaBHEHHE.

Pacrio3HaBaTh KBaIpaTHBIC YPABHEHNS,

Y cTHBIH ompoc;

5.2. [HemomHOe KBagpaTHOE ypaBHEHHE. 2 Pacrio3HaBaTh KBaJIpaTHBIC YpaBHEHUS; JIuKTaHT;

5.3. |[®opmyia kopHeit KBapaTHOTO ypaBHEHHMSI. 2 Pacro3HaBaTh KBaJIpaTHbIE YpaBHEHNS; /IMKTaHT;
3anuceBaTh GopMyiTy KOpHEH KBaJpaTHOTO ypaBHEHHS; pPeliaTh
KBaJIpaTHBIC YPaBHEHUSI — ITOJIHbIE M HEIOJIHEIE;
[TpoBoauTh NpoCTelIe NCCIIeOBaHNUS KBAAPATHBIX YPAaBHEHHI;

5.4. [Teopema Buera. 2 Ha6:ronate 1 aHATM3UPOBATH CBSA3b MEXKIY KOPHSIMH U CamoorieHKa ¢
KO3 GHITIEeHTaMI KBaJPaTHOTO yPaBHEHUS; MCTIONIb30BaHUE
DopmynpoBathk TeopeMy Buera, a Taxoke 00paTHyIO Teopemy, M«OLEHOYHOTO
IPUMEHSTH 9TU TEOPEM sl PEIeHHs 3a1a4; iucray;

5.5. [PemeHue ypaBHEHHH, CBOASIINXCS K KBaPaTHBIM. [2 [MpoBoaUTH MpOCTEHIINE HCCISIOBAaHUS KBAIPATHBIX YPaBHEHHH; [TceMeHHBII
Pemate ypaBHeHUs1, CBOJAIIMECS K KBaJPAaTHBIM, C TOMOIIIBIO IKOHTPOJIb;

mpeoOpa3oBaHUil U 3aMEHOU TIEPEMEHHOI;

HaGiroiaTh 1 aHATM3UPOBATH CBSI3b MEXKTY KOPHAMH H

KO3 GUIIIEHTaMI KBaJpaTHOTO ypaBHEHUS,

DopmynpoBats TeopeMy Buera, a Taxke 0OpaTHyIO Teopemy,
OPUMEHATH 9TH TEOPEM Ul pellieHHs 3a1a4;

5.6. [[Ipocreiimne ApoOHO-paLiiOHANbHbIE YpaBHEHHS. |2

HaGuronaTe 1 aHAIM3UPOBATh CBS3b MEXy KOPHIMHU U

[TricbMEHHBIH

Ko3(duIeHTaMU KBaPaTHOTO YpaBHEHHUS; KOHTPOJIb;
DopmynupoBath TeopeMy Buera, a Tax:ke 06paTHYIO TeOpeMy,
[IPUMEHSITH 9TH TEOPEM ISl PEIISHUS 33134,

5.7. |Pelrenne TEKCTOBLIX 3a/1a4 C IIOMOIIBLIO 3 1 PerraTh TEKCTOBBIE 3aJa9M aNreOpPandeCKIM CIIOCOOOM: MIEPEXOIUTh  (3aUeT;

[KBaZpaTHBIX ypaBHEHUH

0T CIIOBECHOH (hOPMYIMPOBKHU YCIOBHS 3ajauH K adreOpandecKkoit
MOZEN! ITyTEM COCTAaBIIEHHS YPaBHEHHS; PELIaTh COCTABICHHOE

aBHCHHC,




MHTEPIIPETUPOBATH PE3YNIbTAT;

3HAKOMHTBCS C HCTOpUEH pa3BHUTHS alureOpsl;
MToro mo pazneny: 15
Pasnen 6. YpaBHeHusi u HepaBeHcTBA. CHCTeMBbl YPaBHEHHIH

6.1. UluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMH, €r0 [2 PacriozHaBaTh JMHEHHBIE YpaBHEHUS C ABYMsI IEPEMEHHBIMU;
rpa¥K, MPUMEpPbI PEIICHNs] yPABHEHUI B LEJIBIX CTpouTh rpad KK JIMHEHHBIX YPaBHEHHI, B TOM YHCIIE HCHIOJIBb3YS
uuCcIax. IrdpoBEIe pecypekl;

6.2. [Pemenue cucTeM ABYX JMHEHHBIX ypaBHEHHII ¢ |2 Paznuuath mapasuleNbHbIC U IepeceKaroluecs IpsMble 0 UX
IBYMS IEPEMECHHBIMU. [ypaBHEHUSIM; PenaTh cHCTeMBI IBYX JIMHEHHBIX YPaBHEHHH C IBYMS

MepeMEeHHBIMU I10JICTAHOBKOH U CIIOKEHHEM;

6.3. [[Ipumeps! pemIeHHs CHCTEM HETHHEHHBIX 3 Pa3nnyare napanenbHble U epeceKaroIuecs NpsMble IO UX |YcTHBII ompoc;

[YpaBHEHUH C IBYMs [IEPEMEHHBIMU. lypaBHEHUsM; PemaTs cucTeMbl ABYX JTUHEHHBIX YPABHEHUH C IBYMsI
MepeMEHHBIMU TT0JICTAHOBKOH U CIIOKEHHEM;
Pemiath nmpocreiiiye CHCTEMbI, B KOTOPBIX OJTHO U3 ypaBHEHUH He
[BJIETCSI TMHEHHBIM;

6.4. [[paduueckast ”HTEpIpeTans ypaBHEHUS C IBYMS [3 [MpuBOANTE rpadMIECKYI0 HHTEPIPETAINIO PELICHHs ypaBHEHUS ¢ [[I[MCEMEHHBIH
TepEeMEHHBIMU 1 CHCTEM YPaBHEHUH C IBYMs ITBYMsI IEpeMEHHBIMHU U CUCTEM yPaBHEHHH C IBYyMs IEPEMEHHBIMH;  [KOHTPOJIb;
MepeMEHHBIMH. IPeraTs TEKCTOBBIE 3a4a4H aaredpandecKiuM CIiocoooM;

6.5. [PemeHne TEKCTOBBIX 331a4 C IOMOIIBIO CHCTEM 3 IPenraTe TEKCTOBBIE 3a/1a4 aNreOpandeckuM Cocooom; [I1nceMeHHbII
lypaBHEHUI [KOHTpPOJIb;

MToro mo paszneny: 13
IPaznen 7.YpaBHeHnus: u HepaBeHcTBa. HepaBeHncTBa
7.1. YucioBble HEPaBEHCTBA M UX CBOMCTBA. 2 ‘DopMyIHpoBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, WIUTIOCTPUPOBATE Y CTHBIN OMpOC;
MX Ha KOOPIMHATHOH MPSIMOiA, TOKA3bIBATh alreOpandecku;

7.2. [HepaBeHCTBO ¢ OAHOMN MEPEMEHHOM. 2 IPentaTe TMHEHHBIC HEPABEHCTBA C OHON IepeMEHHOM, n3o0paxars [[IpakTuyeckas

ellIeHHE HEPABEHCTBA Ha YUCJIOBOH MPSIMOIA; abora;

7.3. UluHeiHbIe HEpaBEHCTBA C O/IHOI epeMeHHoit n 3 [TpuMeHATH cBOMCTBA HEPAaBEHCTB B XOJ€ PEIlIeHUs 3a71ad; [IucbMeHHBbIH
X pelIeHue. Pemath TMHEHbIE HEPAaBEHCTBA C OHOU MEPEeMEHHOMN, N300paXkaTh  [KOHTPOJIb;

[pelIeHHE HEPaBeHCTBA HA YUCJIOBOW NMPSIMOM;

7.4. |Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU 3 PerraTs nMHEITHBIE HEPABEHCTBA C OJTHON IEpEeMEHHON, m300pakath  [[IpakTudeckas

MepeMEeHHOM 1 UX pelIeHue. [pelIeHre HepaBeHCTBA Ha YUCIIOBOW MPSIMOM; [padora;
PemaTs cHCTEMBI INHEHHBIX HEPABEHCTB, H300pakaTh pelIeHIe
cCTeMbl HEPAaBEHCTB Ha YUCIIOBOH MPsIMOiA;
7.5. [M300paxkeHue penieHus JIMHEIHOTO HepaBeHCcTBa |2 ‘DopMynHpoBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, WIUIIOCTPUPOBATL  (3aUeT;
1 UX CUCTEM Ha YUCIIOBOW IpsAMOH MX Ha KOOPJMHATHOI NPsIMOi, TOKa3bIBAaTh ANreOpanyiecku;

[TpuMeHATH cBOMCTBA HEPAaBEHCTB B XOJ€ PEIlIeHUs 3a71ad;
PerraTh nMHEITHBIE HEPABEHCTBA C OJHOU TMIEPEMEHHOM, H300pakaTh
[pelIIeHre HepaBeHCTBA Ha YNCIIOBOH IIPSIMOH;
PemaTe cHCTEMBI INHEHHBIX HEPABEHCTB, H300pakaTh pelIeHne
CHCTEMBI HEpaBEHCTB HA YHCIOBOH MPSIMOH;

lToro mo pazneny: 12

Pa3nen 8. @yukuuu. OCHOBHbIE IOHATHS

8.1. |[[TonsiTue pyHKIUH. 1 Vcrionp30BaTh (DYHKIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY; Y cTHBIH onpoc;

8.2. (OGxacTp onpeneneHuss 1 MHOKECTBO 3HaueHni |1 BeraucnsaTe 3HaueHHsT GYHKIWH, 3aJaHHBIX opMyinamu (TIpu 'Y cTHBII ompoc;
(byHKINH. HE0OXOJMMOCTH HCIIOJIb30BaTh KaJIbKYyJSTOP); COCTABISThH TaOJIUIIBI

sHaueHui QpyHKuuM; CTPOUTH 1O TOUKaM IpaduKu QYHKIIUIA;
OnuceIBaTh CBOICTBA (DYHKIUH Ha OCHOBE €€ rpaIecKoro
peCTaBICHUS;
8.3. |Crioco6b1 3ananust GpyHKIHHA. 1 CtpouTh 10 TOUYKaM rpaduku GyHKIHI; 'Y cTHbIi onpoc;
OnnceiBaTh CBOICTBa (DYHKIMH Ha OCHOBE €€ rpaIecKoro




IMPEACTAaBIICHUS; Hcnons3oBath (byHKHI/IOHaJH)HyIO TCPMUHOJIOTHUIO U
ICHUMBOJIUKY;

8.4. [I'paduk dynkmn. 1 Vcrionp30BaTh (YHKINOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY [IucbMeHHbIH
HccnenoBaTh mpuMepbl TpadMKOB, OTPAXKAIOLIUX PeallbHbIC [KOHTPOJIb;
[POLIECCHI U SIBIICHHUS;
8.5. |CpoiicTBa yHKIHH, X 0TOOpaxeHue Ha rpaduke (1 ccnenoBaTh IpHMepbl TPaQUKOB, OTPAXKAIOIINX pealbHbIC [IpakTudeckas
MIPOIIECCHI U SIBICHHUS; [pabora;
[MpuBOANTE IPUMEPHI IPOLIECCOB U SIBICHUH C 3a1aHHBIMU
cBoiicTBaMy; Mcrionb30BaTh KOMIBIOTEPHBIE TPOTPAMMBI JUIS
mocTpoeHust rpaduKoB QYHKIMI M N3YUSHHUS UX CBOWCTB;
MToro mo pazneny: 5
Paznen 9. @ynkuuu. Yucaosbie pyHKIMH
9.1. [Urenue u noctpoeHue rpaQukoB GyHKIHUIA. 1 ; Y cTHBII onpoc;
Haxomuts ¢ momomipio rpaduka GyHKINH 3HAYEHHE OTHOM U3
[paccMaTpPUBAEMBIX BEITHYHH 10 3HAYESHHIO IPYTOH;
B HECIOXKHBIX CIydasix BEIpaxaTh GOPMYII0i 3aBHCHMOCTD MEXITY
BEJIMYMHAMY;
9.2. [[Tpumepsl rpaduKoB PYHKIHIA, OTPAXKAOIIHX 1 OnuceIBaTh XapakTep U3MEHEHHS OJJHOW BEINYMHEI B 3aBUCHMOCTH  |Y CTHBIH OIIPOC;
[peanbHbIE TPOIIECCHL. oT
M3MEHEHUsSI APYTOM;
IPacrio3HaBaTh BUIBI H3y4aeMbIX (DyHKLHIA;
[Moka3kIBATE CXEMATUYECKH MTONOKEHUE HA KOODTUHATHON MIIOCKOCTH
9.3. | ®yHKIUH, OIUCHIBAIOIIKE HPSMYIO U 00paTHyio |1 IPacrio3HaBaTh BUIBI HU3y4aeMbIX (DyHKIHIA; [T1uceMeHHBII
IIPONIOPIHOHATEHBIC 3aBHCUMOCTH, HX TPaUKH. [Moka3pIBaTh CXEMATHIECKH MOIOKEHHE Ha KOOPIMHATHOH IIOCKOCTH [KOHTPOJIb,
rpadukoB GyHKIMIA BUAA: Y= X2, Y = X3,y=KOpeHb KBapaTHbIN U3 X,
y = I x |; Mcnonp3oBaTh GpyHKIMOHATEHO-TpahUIecKre
MpPECTABICHNUS ISl PEIICHNS ¥ HCCIEIOBAHUS yPABHEHUH U CHCTEM
NNARHEHIAIL"
9.4. [M'unepbouna. 1 OnnceIBaTh XapakTep U3MEHEHHS OJJHOW BeIMYMHBI B 3aBUcHMOCTH  [[IpakTHdeckas
0T U3MEHEHHUS IPYTOif; paboTa;
Pacrio3HaBaTh BUIBI M3ydaeMbIX (yHKIHH;
9.5. [Mpadux pyHKImM Y = X2. 1 [Moxa3bIBaTh cXeMaTHUYECKH MOJI0XKEHHE Ha KOOPAUHATHOM rutockocTH [[IpakTudeckas
rpadukoB GpyHKIMI BUaa: Y= X2, Y = X3,y=KopeHb KBaJIpaTHBII n3 X, paborta;
9.6. | ®yHKIHHK Y = X3, Y = X3, 4 Vcronb3oBath (DyHKINOHATIBHO-TpadUECKUe IPECTABICHHS I (3aUeT;
y=\x, Y= X ; rpaduuecKoe PelIeHHe YPaBHEHHI 1 [pELLICHHs] M UCCIIeIOBAHMUS YPABHEHHUH U CHCTEM YpaBHEHHIA,
CHICTEM ypaBHEHUIT [MpumensTs mudpoBsIe pecypehl sl HOCTPOSHUSI TPa(hUKOB
MToro mo pazaeny: 9
Pa3znen 10. [loBTopeHue u 06001menne
10.1. [[ToBTOpeHHE OCHOBHBIX TIOHATHI M METOJIOB 6 BrI16HpaTh, IPUMEHSTD, OIIEHUBATH CIIOCOOBI CPABHEHUS YHCET, IKonTponbHas
KypcoB 7 1 8 kiaccoB, 0000IIeHIe 3HAHUH. BBIYKCIICHHH, IPEOOPa30BaHuil BRIPAKCHHHN, PCLICHUS ypaBHEHHH;  [paborTa;

(OCYIeCTBIATh CAMOKOHTPOJIb BBINOJHIEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yiIbTaTa BEIMHUCICHUH, TpeoOpa30BaHuUH,
[IOCTPOEHUIA;

IPemaTe 3a1a4u U3 peanbHON )KU3HH, IPUMEHATh MaTEMaTH4ECKUE




MToro no pasueny:

OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 |11 1
TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC
Ne [HauMeHOBaHHe pPa3esi0oB U TeM MPOrpaMMbI KoinyecTBO 4acoB [Mara Buab! nesiTeIbHOCTH ’BI/IJILI, (¢opMBI [DJIeKTPOHHBIE
n/n BCEr0 [KOHTPOJILHBI [IPAKTHYECKHU (M3y4eHUsl IKOHTPOJISI (uudposbie)
e padoThI e padoThI 00pa3oBaTe/bHbI
e pecypchbl
Pasnen 1. Yncaa u Berunciaenus. JleiicTBuTe/IbHbIe YHcIa
1.1.| PamuoHasibHbIC YKCIIa, UPPALMOHATBHBIC YKcha, |1 IPa3BMBaTh MPEACTABICHUS O YHCIAX: OT MHOKECTBA HATYPaJIbHBIX  |YCTHBIN OIPOC;
KOHEUHbIE 1 OECKOHEUHBIE JIECATUIHBIE APOON. HCE IO MHOXKECTBA AE€HCTBUTEIBHBIX YHCET;

(O3HAKOMUTHCSI C BO3MOYKHOCTBIO IIPEICTABIICHHS ACHCTBUTEIHHOTO

qHciIa Kak OECKOHEUHOH AeCITHYHOM APOOH, IPHMEHSTH AECITHYHbIC

MpUONVDKEHUS PAIOHAIBHBIX U HPPAIHOHAIBHBIX THCET,

1.2. MHOXeCTBO IEeHCTBUTEIBHBIX YHCET, 1 (O3HAKOMUTBCS C BO3MOYKHOCTBIO TIPEACTABICHHS JCHCTBUTEIFHOTO Y CTHBIH ompoc;
IMeliCTBUTEIIbHEIC YHCiIa Kak OECKOHEUHBIS qHcIa KaKk OECKOHEUHOH AeCITHYHOM ApOOH, IPHUMEHSTH AECITHYHbIC
InecsiTHYHBIE APOOH. MPUONVDKEHNUS PAllOHAIBHBIX U HPPALOHAIBHBIX YHCET;

1.3. [B3arMHO 0IHO3HAYHOE COOTBETCTBHE MEXKIY 2 M300paxars 1eiCTBUTENBHBIC YHCTIA TOUKAMUA KOOPIHHATHOM Y cTHBIH onpoc;
MHOKECTBOM ACHCTBUTEIBHBIX YNCET U MpsIMOIf; 3amuChIBaTh, CPABHUBATD U YHOPSAOINBAT
MHO>KECTBOM TOYEK KOOPJHHATHOH HPSIMOH. IMeliCTBUTENIBHbIC YHCTIA;

1.4, |CpaBHeHHe EHCTBUTEBHBIX YHCEI, 2 3amuceIBaTh, CPAaBHUBATH U YIIOPSIOYMBATE ISHCTBUTENbHBIEC Yncia; [[IncbMeHHBIH
apudMeTnueckne AeHCTBHS C AeHCTBUTEILHBIMU BBIMONHATE, cOYeTast yCTHBIE M MUCbMEHHBIE TPUEMBI, KOHTPOJIb;
HCIIAMH. apudmMeTnIecKkre TeHCTBHS C PAlHOHAIFHBIMHI YHCIIaMU; HAXOIANUTD

BHAYCHUSI CTENEHEH! C IeTBIMHU MOKA3aTeNIIMI 1 KOPHEH; BEIYUCIIATH
BHAUYCHUsI YHCIIOBBIX BHIPYKECHUIA;

1.5. [[TpubmmxéHHOe 3HAYCHNE BEITNYHHBI, TOYHOCTh 1 [Momy4ynTh NpeACTaBICHNE O 3HAYMMOCTH JISUCTBUTENBHBIX YHCeN B [YCTHBII 0OIpoc;
MPUOIVDKEHNS. MPaKTHYECKOH AeSTENFHOCTH YeI0BEKa,;

IAHaTM3UPOBATh M AENATh BHIBOABI O TOYHOCTH MPUOIIDKEHUS
IMeCTBUTEIFHOTO YNCIIa TIPH PEIICHUH 3a/1ad,;

1.6. OxpyrieHue yucern. 1 OKpyYTJISITH IeHCTBUTENBHBIE YHUCIA, BBINTOJIHATH IPUKUAKY [TceMeHHBII
[pe3ysIbTaTa BHIYMCICHUH, OLIEHKY 3HAUSHUH YMCIIOBBIX BBIPAXKCHUH; |[KOHTPOJIb;

1.7. [[Ipuknaka 1 OIjeHKa pe3yIbTaTOB BEIYHCICHUH. 1 1 OKpYTIISTH IeHCTBUTENBHBIE YHCIIA, BBITOIHAT IPUKHAIKY [TnCEMEHHBIH
[pe3ynbTaTa BHIYMCICHHUH, OLICHKY 3HAUCHUH YUCIIOBBIX BBIPAXKCHHUH; |[KOHTPOJIb;
3HAKOMHTBCS C HICTOpUEH pa3BUTHS MAaTEMATHKH;
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IPa3nes 2.YpaBHeHHs1 M HEePaBeHCTBA. YPaBHEHMs C OJHON NMepeMeHHOM.

2.1. UluneiiHoe ypaBHEHHE. 1 OcBauBaTh, 3aIOMUHATH U IPHUMEHSATH rpaduueckue METOAb! IPH |YcTHBII ompoc;
[PCIICHUH ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM;

Pacrio3HaBaTh 1ieNble U IpOOHbIe YpaBHEHHS;

2.2. |Pemenue ypaBHEHHH, CBOAAIINXCS K JINHSHHBIM. |2 (OcBamBaTh, 3aIIOMUHATE ¥ IPUMEHATH Ipaduaeckue MeTOIbI IpH [TrceMeHHBII
[pEIIIEHNN YpaBHEHUI!, HEPAaBEHCTB M UX CHCTEM; [KOHTPOJIb;
Pacrio3HaBaTh 1ieNble U IpOOHbIe YpaBHEHHS;

Pemats MuHEHHBIE U KBaJpaTHbIC YPABHEHUS, ypaBHEHHUS,
CBOASIIMECS K HUM, IPOCTeIIe poOHO-paIlliOHAIbHEIE




[ypaBHEHNS;

2.3. [KBazipaTHOE ypaBHEHHE. 2 Pacrio3HaBaTh 1esbIe U APOOHBIC YpaBHEHHS; 'Y cTHBII onpoc;
PerraTh nuHEiHbIE M KBaJpaTHbIC YPaBHCHHUS, YpaBHEHUS, [IucbMeHHbIH
CBOAAIINECS K HUM, IPOCTEHIINE IpoOHO-paI[IOHAIBHbIE [KOHTPOJIb;
[YypaBHEHNS;
2.4. |PemieHye ypaBHEHHMIT, CBOASAIIMXCS K KBaJPATHBIM. (2 Pemats MUHEHHBIE ¥ KBalpaTHBIC YPaBHEHNUS, ypaBHEHHS, ;
CBOASIINECS K HUM, IPOCTeHIINe 1poOHO-paIliOHAIbHEIE Y cTHBIH ompoc;
[YPaBHEHHUS; [IucbMeHHbIH
[KOHTPOJIb;
2.5. |bukBapaTHBIC yPaBHEHUSL. 1 PerraTh nMHEIHBIE M KBaJpaTHBIC YPaBHCHHUS, YpaBHEHUS, Y cTHBII onpoc;
CBOASIIMECS K HIM, IPOCTeHIne 1poOHO-paIliOHAIbHEIE ITrceMeHHBII
[YpaBHEHNS; [KOHTPOJIb;
[MpennaraTb BO3MOXKHBIE CIIOCOOBI PEIIEHHST TEKCTOBBIX 3a/1ad,
0OCYKIaTh HX U pelIaTh TEKCTOBBIE 3a1a4H Pa3HBIMU CIIOCOOaMH;
3HAKOMHTBCS C HICTOPUEH pa3BUTHS MaTEMaTHKH;
2.6. [[Ipumepsl pelieHrs YpaBHEHU TPETheil 1 2 OcBanBaTh, 3aIIOMHHATH U IPUMEHATH TpaguIecKue METOABI IPU Y cTHBIH onpoc;
UETBEPTOM CTENECHEH Pa3JI0KECHUEM Ha MHOKUTEIIN. [PELIIEHNN YpaBHEHUH, HEPABEHCTB M UX CUCTEM; I TnceMeHHBIIT
IPacrio3HaBaTh Leble M APOOHBIC yPABHEHUS; [KOHTPOJIb;
Pemats nMuHEWHBIC ¥ KBaipaTHbIC YPaBHEHNUS, ypaBHEHHS,
CBOASIINECS K HUM, IPOCTEHIINe 1poOHO-palliOHAIbHEIE
[YpaBHEHNS;
[Mpemnarate BO3MOXKHBIE CIIOCOOBI PEIICHHST TEKCTOBBIX 3314,
00CYXKIaTh MX U pelIaTh TEKCTOBBIE 3a/1adll Pa3sHBIMU CIIOCO0aMHU;
3HAKOMHTBCS C HICTOPUEH pa3BUTHS MAaTEMATHKH;
2.7. |Pemenue 1poOHO-paIIOHANBHBIX YPaBHEHHUH. 2 OcBauBaTh, 3aIIOMUHATD U IPUMEHSATH 'paduueckue MeTobl IpH Y cTHBIH ompoc;
[pELIICHUN YpaBHEHUI, HEPAaBEHCTB M UX CHUCTEM; [TceMeHHBII
Pacrio3HaBaTh IieJIbIe U APOOHBIC YpaBHEHHUS; [KOHTPOJIb;
Pemats TuHEWHbIC ¥ KBaIpaTHbIC YPAaBHEHUS, ypaBHEHHS,
CBOAAIINECS K HIM, IPOCTEHIINe IpoOHO-paI[IOHAIBHEIE
[YpaBHEHNS;
[Mpennarate BO3MOXKHBIE CIIOCOOBI PEIICHHsT TEKCTOBBIX 33714,
00CYKIaTh MX U pelIaTh TEKCTOBBIE 3a1adl Pa3HBIMU CIIOCOOaMH;
3HAKOMHTBCS C HICTOpUEH pa3BUTHS MaTEMaTHKH;
2.8. [PemeHne TEKCTOBBIX 33134 anreOpanueckum 2 OcBauBaTh, 3aIIOMUHATH U IPUMEHATH 'paduueckue MeTObl IpH Y cTHBIH ompoc;
METO/IOM. [peIIeHNU YpaBHEHUH, HEPABEHCTB U UX CUCTEM; [InceMeHHbIH
Pacrio3HaBaTh 1ieNble U IpOOHbIe YpaBHEHHS; [KOHTPOJIb;
PemraTh TUHEHHbBIE U KBaJIpaTHBIC YPaBHEHUS, YpaBHEHUS,
CBOASAIINECS K HIM, IPOCTEHIIe IpoOHO-paI[IOHAIBHEIE
[YpaBHEHUS
[Ipeyiarath BO3MOKHBIE CIIOCOOBI PEIICHHUS TEKCTOBBIX 3a/1ad,
00CYKIaTh UX U pelIaTh TEKCTOBBIE 3aladl Pa3HBIMU CIIOCO0aMH;
3HAKOMUTBCS C UCTOPHEH Pa3BUTUS MAaTEMaTUKU;
Toro no pazneny 14

Pa3nen 3. YpaBHenusi u HepaBecTBa. CHcTeMbl YPOBHEHUH

3.1

UluneliHoe ypaBHEHUE ¢ ABYMs IEPEMEHHBIMU U €TI0
rpadux.

2

lcnons30BaTh GYHKIHMOHAIEHO-TpAQUIECKHE TPEACTABICHHS IS
[PELIEHUS ¥ UCCIIEI0BaHNs YPABHEHUM U CUCTEM;

IAHAITM3UPOBATh TEKCTHI 33/1a4, PEIIaTh MX aIreOpandeckuM
CII0cOOOM: EPEXOAUTH OT CIIOBECHOH (GOPMYIIMPOBKH YCIOBUS

|YcTHBII ompoc;
[IuceMeHHBIH
[KOHTPOJIb;




3ajadu K

JIreOpandecKkoi MOIeNH ITyTEM COCTABIICHUS CHCTEMBI YpaBHEHHH;
[pEIIaTh COCTaB JEHHYIO CUCTEMY YpaBHEHUI; HHTEPIPETHPOBATh
[pe3ynbTAaT;

3HAKOMHTBCS C ICTOpUEH pa3BUTHS MaTEMaTHKH;

3.2.

Cucrema JByX JIMHEHHBIX YPAaBHEHUH C ABYMs
[EepEMEHHBIMU U €€ pelleHHe.

OcBamBaTh U MPUMEHATH IPUEMBI PEIICHHs] CHCTEMBI ABYX JIMHEHHBIX
ypaBHEHHUI ¢ IByMsI IIepeMEHHBIMHU U CHCTEMBI IBYX YPaBHEHHH, B KOTOPBIX
0JIHO YpaBHEHUE HE SABJISAETCA JINHEIHBIM;

Hcnonp3oBaTh QYHKIMOHAIBHO-TpadUYecKie NPEACTABICHHS I PEILCHUS 1
MCCieIOBaHKs YPaBHEHHHI U CHCTEM;

JAHAI3UPOBATh TEKCTHI 33/1a4, pelIaTh HX alreOpandecKiuM CIIOCOO0M:
[ePEeXOUTh OT CIOBECHOH (OPMYIMPOBKHU yCIOBUS 3a1aut K
laJreOpanIecKkoil MO IMyTEM COCTABIICHNS CUCTEMbI ypaBHEHHUIT; penraTh
COCTaB JIEHHYIO CUCTEMY YpaBHEHHUN; HHTEPIPETUPOBATH PE3YIIbTAT;

[IpakTHyeckas
lpabora;

3.3.

IPerieHne cucteM AByX ypaBHEHHH, OJJHO U3 KOTOPBIX
lIMHelHoe, a pyroe — BTOPON CTEHEHHU.

3HAKOMUTBCS C HCTOPHEH pa3BUTUSI MAaTEMaTHKY;
\

OcBauBaTh ¥ IPUMEHSTH IPUEMBI PELICHUS CUCTEMBI [IBYX JIMHEHHBIX
[ypaBHEHHH ¢ IBYMsI IEPEMEHHBIMU U CUCTEMBI IByX YPaBHEHUH, B KOTOPBIX
0OZIHO ypaBHEHHE HE SBISACTCS JIMHEHHBIM;

Mcrons30BaTh GYHKIIMOHAIEHO-TpadHIECKHE IPEICTABICHUS IS PEICHUS 1
MCClIeIoBaHUS ypaBHEHUH U CHCTEM;

IAHAIM3HPOBATh TEKCTHI 33/1a4, pelIaTh HX alreOpandecKiuM CIIOCOO0M:
[epPEeXOUTh OT CJIOBECHOH (OPMYIMPOBKHU yCIOBHUS 3a1aut K
lanredpanyecKoi MOJEIH MyTEM COCTABIECHHUS CUCTEMbI YPAaBHEHUH; pelliaTh
COCTaB JICHHYIO CHCTEMY YpaBHCHHUH; HHTEPIIPETHPOBATH Pe3yJIbTaT;
3HAKOMUTBCS C UCTOPUEH Pa3BUTH MaTEMAaTUKH;

[TucbMEeHHBIIH
[KOHTPOJIB;

3.4.

[I'paduueckast MHTEpPIIpETaINs CUCTEMbI YPABHEHUH C
ITBYMSI IEPEMEHHBIMH.

Mcronp3oBaTh (GyHKIIHOHATLHO-TpadHIeCKUe IPEICTABICHNUS AT PEIICHUS 1
MCCIIeJOBaHUS YPAaBHEHUH U CUCTEM;

AHAJT3UPOBATh TEKCTHI 33124, PEIlaTh UX alreOpandeckuM crocooom:
MEepeXoAUTh OT CIOBECHOU (POPMYIHPOBKH YCIOBHUS 3aaul K
lanrebpanyecKoil MOJEeIH MyTEM COCTABICHHUS CUCTEMbI YPaBHEHHH; peliaTh
COCTaB JICHHYIO CUCTEMY YpaBHEHHI; HHTEPIPETUPOBATH PE3YJIbTAT;

'Y cTHBIH orpoc;
[TrchbMEHHBIT
[KOHTPOJIB;

3.5.

IPerieHre TEKCTOBBIX 3a/1a4 aJIreOpandeckuM CIIocOO0M.

AHAJT3UPOBATh TEKCTHI 33124, PeIlaTh UX alreOpandeckuM crocooom:
MEepeXOAUTh OT CIOBECHON (POPMYIHPOBKH YCIOBHUS 3aaul K
lanrebpanyecKoil MOJeIH MyTEM COCTABICHHUS CUCTEMbI YPaBHEHHH; pelaTh
COCTaB JICHHYIO CUCTEMY YpaBHEHHI; HHTEPIPETUPOBATH PE3YJIbTAT;
3HAKOMUTBCS ¢ UCTOPUEN Pa3BUTHS MaTEMAaTUKU;

|Y cTHEI ompoc;
[TrchbMEHHBIH
[KOHTPOJT;

IMToro no pazaeny
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IPasnen 4. YpaBHenusi u HepaBencTBa. Hepapencrsa

4.1.

[HucnoBbie HEpPaBEHCTBA U UX CBOMCTBA.

[UuTath, 3aNMCBHIBATh, IOHUMATh, UHTEPIPETUPOBATH HEPABEHCTBRA,
MCIIO0JIb30BaTh CUMBOJIUKY M TEPMUHOJIOTHIO;

BEIMOTHATE NpeoOpa3oBaHysl HEPABEHCTB, UCIIONB30BATH IS
mpeoOpa3oBaHus CBOICTBA YHCIOBBIX HEPABEHCTB;

4.2.

VInHeliHbIe HEpaBEHCTBA ¢ OHOM NMEPEMEHHON U X
[perexue.

BBIMOTHATE NpeoOpa3oBaHysl HEPABEHCTB, UCIIONB30BATH IS
mpeoOpa3oBaHKs CBOMCTBA YHCIIOBBIX HEPABEHCTB;
IPacnio3HaBaTh JMHEHHBIC U KBaJpaTHbIE HEPAaBCHCTBA;

|Y cTHBII ompoc;
[IrchbMEHHBIH
[KOHTPOJTB;

4.3.

Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHON U
[MX pemieHue.

IPacrio3HaBaTh JIMHEIHbIE U KBaIpaTHBIC HEPABEHCTBA;

Perate uHeHHbIE HEPABEHCTBA, CUCTEMbI IMHEHHBIX HEPABEHCTB, CUCTEMBI
HEpaBEHCTB, BKIFOYAIOLIUX KBAIPATHOE HEPABEHCTBO, U PELIATh UX;
0OCY)KIaTh MOTYYCHHBIC PEIICHHS;

1300pakaTh peleHHe HePaBEeHCTBA M CHCTEMbl HEPABEHCTB Ha YHCIOBOM
psIMOI1, 3aITUCHIBATh PEIICHUE C TOMOIIbIO CHMBOJIOB;

|Y cTHBII ompoc;
[IrchbMEHHBIN
[KOHTPOJIb;




4.4.

KB&HpaTHI)Ie HEPABCHCTBA U UX PCIICHUEC.

1300paskaTh pelIeHe HePaBeHCTBA  CHCTEMbl HEPABEHCTB Ha YHCIOBOU
[IPSIMOH, 3aITUCHIBATH PEIICHHE C IOMOMIBIO CHMBOJIOB;

Pemath KBaJipaTHbIC HEPABEHCTBA, HCIIOJB3Ys IpadHYecKUe MPEACTaBICHHS;
(OcBauBaTh U MPUMEHSTh HEPABEHCTBA IIPU PEIIEHUH PA3IMYHbIX 33/1a4, B TOM
[dHICIIe IPAKTHKO-OPHEHTHPOBAHHBIX;

|Y cTHBII onpoc;
[TxcpMeHHbIH
[KOHTPOJIB;

4.5.

[Cpadmdaeckast HHTEpIpETaNUs HEPABEHCTB U CHCTEM
[HEpaBEHCTB C IBYMsl IEPEMEHHBIMU

PeraTh JIMHEHbIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX HEPABEHCTB, CUCTEMBI
HEpaBEHCTB, BKIFOUAFOLIUX KBAJIPATHOEC HEPABEHCTBO, U PELIATh UX;
00CYKAaTh MOTYYCHHBIE PEIICHHUS;

M300pakaTh pelieHue HEpaBEeHCTBA U CUCTEMbl HEPABEHCTB Ha YHUCIIOBOH
IPSIMOM, 3aIIMCHIBATH PELICHHE C TOMOI[BIO CHMBOJIOB;

PenraTh KBazpaTHbIE HEPABEHCTBA, UCIIOIb3Ys rpauuecKue NpeACTaBICHHS;
(OcBauBaTh ¥ IPUMEHSATH HEPABEHCTBA MPU PELICHUH Pa3JINYHbIX 33a]a4, B TOM
[IHCIIe TIPAKTUKO-OPHEHTHPOBAHHBIX;

(CamoorieHka ¢
[MCTIOIB30BAHUEMK
O11eHOYHOTO
lmcTay;

[MToro no pasnemny:
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IPa3nen 5. PyHkuuun

5.1

IKBagparuunas GyHkuus, e€ rpaduk U CBOKWCTBA.

Pacrio3HaBaTh BU/bI H3y4aeMbIX QYHKIHIT; HILTIOCTPUPOBATH CXEMATHUYECKH,
OOBSICHATH PACIIONOKEHNE Ha KOOPANHATHOH IIOCKOCTH I'paMKOB (yHKIHI
Buga:y =kx,y=kx+b,y=k,y=ax2,y=ax3,xy=x,y=I1x18
3aBHCHMOCTH OT 3Ha4Y€HUI KOd()DHIMEHTOB; ONKICHIBATD HX CBOWCTBA;
PacriozraBaTh KBagpaTHIHYIO QYHKIHIO 110 hopMmyIIe;

52

[TapaGoia, KOOPAMHATHI BEPIIMHBI apadoIIbl, OCh
CHIMMETPHH I1apadoIIbL.

Pacrio3HaBaTh KBaJpaTHIHYIO QYHKIHIO 110 (hopMyIIe;

[MpuBOAMTH NPUMEPHI KBAJIPATUYHBIX 3aBUCUMOCTEH U3 peabHOM XKHU3HH,
(bu3uKH, reoMeTpHu;

BbISIBIATE 1 00001aTh 0COOCHHOCTH TpaUKa KBaJAPaTHIHONW (PYHKLIUH Y =
ax2 + bx + c;

53.

CTeneHHbIC (YHKI[MU C HATYPAIbHBIMU [IOKA3aTEIAMH 2 U
3, ux rpadMKu U CBOMCTBA.

BBISIBIATE 1 00001aTh 0COOCHHOCTH TpaUKa KBaJAPaTHIHOW (PYHKLIUH Y =
ax2 + bx + c;

CTponTs 1 M300pakaTh CXeMaTHIeCKH rpadMKy KBaJAPaTHIHBIX QYHKIHH,
BasanHbIX GopMynamu Bujia ax2, y = ax2 +q, y = a(X + p)2, y = ax2 + bx + c;
AHAJTI3UPOBATh U MIPHMEHSTh CBOICTBA H3YUISHHBIX (DYHKIUH JUTS HX
[OCTPOEHHSI, B TOM YHCIIE C OMOIIBIO IU(POBBIX PECYPCOB;

|YcTHBII ompoc;
[l1cbMeHHbII
[KOHTPOJT;

5.4.

I'papurn Qpynximii: y =kx, y =kx +b, y kix, y=

ax2, y = ax, y = \x,
y=xll

BEIIBISITE 1 00001aTh 0COOCHHOCTH Tpaduka KBaJpaTHIHOH QYHKIHHN Y =
ax2 + bx +c;

CTpouts U H300pakaTh CXeMaTH4eCKH rpadMKy KBaPaTHIHbIX QYHKIHMH,
BajanHbIX QopMynamu Buja ax2, y = ax2 +q, y = a(X + p)2, y = ax2 + bx + c;
IAHAJTI3UPOBATh U IIPHMEHSTH CBOMCTBA H3yYSHHBIX (DYHKIUH U HX
[TOCTPOGHUSI, B TOM YHCJIE C TOMOIIBIO ITH(POBEIX PECYPCOB;

i
|Y cTHEII onpoc;
[l1cbMeHHbII
[KOHTPOJIB;

[MToro no pasaemny:
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IPa3men 6.UncioBbie mocjieq0BaTe IbHOCTH

6.1.

[ToHsTHE YMCIOBON MOCIEN0BATENLHOCTH.

OcBauBaTh U MPUMEHSTh HHICKCHBIC 0003HAUCHHSI, CTPOUTH PEUEBBIC
BEICKA3bIBAHUS C HCIIOIb30BAHUEM TEPMHUHOIOTUH, CBS3AHHOU C IIOHITHEM
[MOCIIEZI0BATEILHOCTH;

|AHan3UpoBaTh (GOpPMyYITy N-TO WiIEHA IOCIeI0BATEIbHOCTH HIH
[PEKYpPPEHTHYIO (OPMY.Ty ¥ BEIYUCIIATH WICHBI TOCIEI0BATENBLHOCTEH,
BagaHHBIX STUMH (OpPMyIaMH;

Y cTaHaBIMBATH 3aKOHOMEPHOCTH B IOCTPOSHUH IOCTIEA0BATEIBHOCTH, €CIIH
BBIITUCAHBI NIEPBBIE HECKOJILKO €€ YJICHOB;

|YcTHBII onpoc;
[IrchbMEHHBIH
[KOHTPOJTB;

6.2.

3a/1aHKe 110CIIeI0BATENBLHOCTH PEKYPPEHTHOH (GopMyIIoit 1
(bopmy10ii N-ro uieHa.

(OcBauBaTh 1 IPUMCHSTH HHCKCHbIC 0003HAYCHMSI, CTPOUTh PEUCBBIC
BBICK3bIBAHHS C HCIIOIB30BaHUEM TEPMHUHOJIOTHH, CBSI3aHHOM C MOHSTHEM
[OCIIeJ0BAaTEIbHOCTH;

|AHaTIM3HPOBaTh (POPMYITY N-TO HIICHA TTOCICAOBATEILHOCTH HITH
[PEKYPPEHTHYIO ()OPMYITy U BBIYHCIISATH WICHBI TTOCICA0BATEIBHOCTEH,
BaflaHHBIX STUMH (OPMyIaMH;

|Y cTHBII ompoc;
[IrchbMEHHBIN
[KOHTPOJIb;




|YcranaBnuBath 3aKOHOMEPHOCTB B IOCTPOCHUHU IOCJICAOBATEIbHOCTH, €CIIN
[BBITTMCAHBI TICPBBIC HECKOJIBKO €€ 4JICHOB;

6.3. |ApudmeTnueckas U reOMeTPHIECcKas IPOrPECCUH. 3 PacriozHaBath apr(h)METHUECKYIO U TEOMETPHUIECKYIO IIPOrPECcCHH MU pa3HbixX [KOHTpoIbHAs
crocobax 3aJaHus; lpabota;
Pemath 3aJa4u ¢ UCIOJIb30BaHUEM (HOPMYIT N-TO WieHa apu(PMETHIECKOH 1
[reOMeTpHUIECKOIl IPOTrPecCHit, CyMMBI EPBBIX N WICHOB;
1300paskaTh WiIEHHI IIOCIEL0BAaTENLHOCTH TOUKAMH Ha KOOPANHATHOH
[IOCKOCTH;

PaccMaTpuBaTh IPUMEPHI IPOLIECCOB U ABICHUN U3 peallbHOMN KU3HY,
MILTIOCTPUPYIOIINE U3MEHEHHE B apH(METHUECKOI IPOrpeccu, B
[reOMeTPHUYECKOl IPOTrPecCHH; H300pakaTh COOTBETCTBYIONIHE 3aBHCHMOCTH
Irpaduueck;
6.4. (@opmyiibl N-TO 4iIeHa apupMETHIECKON 1 3 |Y cTaHaBIMBaTh 3aKOHOMEPHOCTD B IIOCTPOESHHUH I10CIIEI0BATEILHOCTH, €M [Y CTHBIH OIpoc;
reOMeTPHYECKOIl IPOTPECcCHi, CyMMBI IIEPBBIX N WICHOB. BEITIMCAHBI [IEPBbIC HECKOJIBKO €€ WICHOB; [TxchMeHHbIH
PacriozHaBaTh apH(METUUECKYIO U TEOMETPHUYECKYIO IPOrPECCHH MPH Pa3HBIX [KOHTPOIIb;
crrocobax 3a1aHus;
PeraTh 3a1auu ¢ UCIOIb30BaHUEM (hOPMYII N-TO UieHa apupMETUIECKON U
[reOMeTpHYECKOI IPOTrPecCHid, CyMMBI IEPBBIX N WICHOB;
300paskaTh WieHbI OCJIEN0BATEIbHOCTH TOYKAMU HA KOOPJUHATHON
[IOCKOCTH;
PaccMaTpuBaTh IPEMEpEI IPOLIECCOB U SBICHUN U3 pealIbHOMN XKU3HU,
MILTIOCTPUPYIOIINE U3MEHEHHE B apH(METHUECKOI IPOrpeccu, B
[reOMeTPHYECKOIl IPOTrpecCHi; H300pakaTh COOTBETCTBYIONIHE 3aBUCHMOCTH
Irpaduueck;

6.5. [M300paskeHune wieHOB apu(hMETHIECKON 1 2 300paskaTh WieHbI OCIEN0BATEIBHOCTH TOYKAMU HA KOOPJUHATHON |Y cTHBII1 ompoc;
[rEOMETPHUECKOM POrpeccuii TOuKaMu Ha KOOPAUHATHOMN [JI0CKOCTH; [IrnceMeHHBIH
[JIOCKOCTH. [KOHTPOJIIB;

6.6. VInHEHHBII 1 SKCIIOHSHIINAIBHBIA POCT. 2 PenraTh 3aa4n, CBSI3aHHBIE C YHCIOBBIMH MTOCIIEIOBATENEHOCTSIME, B TOM |Y cTHEIIT ompoc;

qHCIIe 3aa4H U3 PeabHON KU3HH C MCIIONIb30BaHHEM II(POBBIX TeXHOIOTrHit [[IMChMEHHBIH
(37€KTPOHHBIX TaOIHL, rpaGUUIECcKOro KalibKyIaToOpa U T.I.); [KOHTPOJT;
PenraTh 3aja4n Ha CIIOXKHBIE MPOIIEHTHI, B TOM YHCIIE 331a91 U3 peaabHOI

MPaKTUKH (C UCHOJIb30BAHHEM KaJIbKYISITOPa);

3HAKOMUTBCS C HCTOPHEH pa3BUTUSI MATeMaTUKI;

6.7. (CrosKHBIC IPOLICHTBI. 2 Perath 3a1a4M Ha CI0XKHBIE IPOLIEHTHI, B TOM YHCIIE 3a/1a4M U3 pealbHON 'Y cTHBIH ompoc;
MPaKTUKH (C UCHOJIb30BAHHEM KaJbKYISITOPa); [TrceMeHHBIH
3HAKOMUTBCS C HCTOPHEH pa3BUTUSI MATeMATUKH; [KOHTPOJIB;

IKoHTpoNbHAS
lpaboTa;
MToro no paszneiny: 15
IPa3es 7.TlosTopenne, 06o01IeHne, CHCTEMATH3ANS 3HAHMIT
7.1. Uucia v BbIYMCIEHUs (3a1HCh, CPABHEHKE, IeHCTBHA C 6 OreprpoBaTh MOHATUSIMH: MHOXKECTBO, TOJMHOXKECTBO, ONIEPALIMH HAL |Y cTHBIII ompoc;

IMeiiCTBUTENBHBIMH YHCIIAMH, YHCIIOBAs TIPSIMAst;
[POLICHTHI, OTHOLICHWSI, TPOIIOPLINH; OKPYTJICHHE,
MpUOITIDKEHNE, OIICHKA; PEIICHHEe TEKCTOBBIX 3a/1a4
apu(pMEeTHIECKUM CIIOCOOOM)

MHOXECTBaMH; HCIOIb30BaTh rpaduueckoe IPeaCTaBICHIEe MHOKECTB IS
ONUCaHusl peasibHbIX MPOLECCOB U SBJICHUH, P PEIIEHNH 3a/1a4 U3 JPYrux
[y4eOHBIX IPEIMETOB;

AKTYaJIM3MpOBAaTh TEPMUHOJIOTHIO U OCHOBHBIE JIEHCTBUS, CBSI3aHHbIE C
[4MCIIaMH: HaTypanbHOE YKCIIO, IPOCTOE U COCTABHOE YMCIa, AETHMOCTh
HATYpaIbHBIX YHCEN, IPU3HAKH JASIHMOCTH, L[eT0€ YHCIIO, MOy YHCIIA,
OOBIKHOBEHHAsI U IECSTUYHASI APOOH, CTAHIAPTHBIN BUJ YHCTIA,
apu(MEeTHYECKUIT KBaIpATHBIA KOPEHBD;

IBBINOIHATH JEHCTBUS, CPABHUBATH U YIIOPSI0YMBATh YUCIIA, TIPECTABIIATh
HCIIa Ha KOOPAHHATHOM MPSMOM, OKPYTJIATh YHCIA; BBIMOIHATE IPUKUAKY U
OLIEHKY pe3yJIbTaTa BBIUYMCIIEHHIA;

Perrate TEKCTOBBIC 33 a4l aqu)MeTI/I‘{eCKPIM CHOC060M;

[luceMeHHBII
[KOHTPOJIb;
IKonTpObHas
[paboTa;
BauerT;




PemaTh npakTHYECKUE 3aa4H, COJIEPKAILUE IPOLEHTHI, J0JIH, YacTH,
BEIPA)KAIOIINE 3aBUCHMOCTHU: CKOPOCTh — BPEMsI — PACCTOSHUE, [IeHa —
KOJIMYECTBO — CTOMMOCTb, 00BEM PabOThl — BpPeMs — NPOH3BOAUTEILHOCTh
[Tpyaa;

7.2.

IAsnre6panyeckue BbIpaxeHus (mpeodpasoBaHme
laIreOpanveckuX BBIPAKEHHUM, TOMYCTHMbIC 3HAUCHUS)

PenraTh MpakTHYECKUE 3aa4H, COJEPKAIIe IPOLEHTEL, JOJIH, YacTH,
BBIPa’KalOIIHe 3aBUCUMOCTHU: CKOPOCTh — BPEMsl — PAcCTOsIHUE, LIeHa —
KOJITYECTBO — CTOUMOCTB, 00BEM pabOTH — BpeMsl — IPOU3BOJUTEILHOCTh
Tpyna;

Pa36upathb peabHbIC )XM3HEHHbBIE CUTyallH, (POPMYIMPOBATH HX Ha SI3bIKE
MaTeMaTHKH, HAXOJUTH pelIeHne, IPIMEHSsI MATeMAaTHIECKUIT anmnapar,
MHTEPIIPETUPOBATH PE3YJIbTAT;

(OmeprpoBaTh MOHATUSIME: CTEHEHb C IEIbIM [OKa3aTeneM, apupMeTHIeCKuit
KBaJpaTHbIN KOPEHb, MHOTOJICH, ajredpanyeckas Apo0b, TOXKAECTBO;
BEITOTHATE OCHOBHEIE JEHCTBHS: BBIIOIHATE Pacu&Thl 10 GopMyIIaM,
mpeoOpa3oBBIBAaTh Lelble, IPOOHO-PAHOHAIBHBIC BBIPAKEHHS U BEIPAIKCHHS
lc KOPHSAMH, PeaTu30BbIBATh PA3I0KEHHE MHOTOUIEHA HA MHOXKUTEIIH, B TOM
[dHICIIe C UCIIONB30BaHUEM (hOPMYIT Pa3HOCTH KBAJIPATOB H KBAaApaTa CyMMBI U
[PA3HOCTH; HAXOAUTD JOIYCTHMbIE 3HAUECHHS IEPEMEHHBIX IS JPOOHO
[PALlOHANIBHBIX BBIPQKCHHH, KOpHEH;

|YcTHBI# onpoc;
[[InceMeHHBIH
[KOHTPOJIB;
IKoHTposbHAS
lpabora;

Bauer;

7.3.

DyHKIUH (TIOCTPOCHHE, CBOHCTBA H3yUECHHBIX (DYHKINIA;
rpaduuecKoe peleHne YpaBHEHUH U HX CUCTEM)

OneprpoBaTh MOHATUAMHE: QyHKIHS, rpaduK QYHKIHH, HYIH GyHKIMH,
[IPOMEXKYTKH 3HaKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHMs, yObIBaHNUS,
HanOoJIbIIee U HaNMEHbIIee 3HAYCHNS (DYHKIHN;

|IAHaIM3UPOBATh, CPABHUBATH, 0OCYKAATh CBOHCTBA (DYHKIMH, CTPOUTH UX
rpadukm;

OrniepupoBaTh HOHATHAMU: IPsMAast IPOIOPLHOHANBHOCTE, OOpaTHas
[IPONOPIIMOHAIBHOCTD, THHEHHAs QyHKINS, KBagpaTHIHAas QyHKIH,
mapaboia, runepooa;

Mcrions30BaTh TpaMKH IS OTIPEeNIeHHs] CBOIMCTB, IIPOLIECCOB U
BaBHCHMOCTEH, 1T pelIeHNs 3a/1ad U3 IPYTHX yIeOHBIX PEIMETOB U
[peaTbHOM XKU3HH; MOJIEITHPOBATH C OMOIIBIO IPa(HKOB peatbHbIE POLECCH

1 SIBIICHUS;
BeipaskaTh (hOpMyIaMH 3aBUCHUMOCTH MKy BETHUMHAMHE;

|YcTHBI onpoc;
[TrcbMEeHHBIIH
[KOHTPOJIb;
IKoHnTpospHast
[pabora;

Bauer;

[MToro no pasaemny:

18

OBLLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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