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NNOACHUTEJIBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O KYPCA"AJITEBPA"

Pabouast mporpamma mo ydeOHOMy Kypcy "Anredpa" mis oOydarommxcs 7-9 kiaccoB pa3paboTaHa Ha
ocHoBe dDesepalbHOrO roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHIapTa OCHOBHOI'O 00IEro o0pa3oBaHUs
Cy4éTOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, NPEABABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO,
UTpAAMLUN  poccuiickoro  oOpa3oBaHHUs,  KOTOpble  OOECleUYMBAIOT  OBJAJEHHE  KIFOUYEBBIMU
KOMIIETEHIIUSIMU,COCTABIIIOIMMHY OCHOBY JUIsI HENPEPBIBHOTO OOpa30BaHUS M CaMOpa3BUTHS, a TaKxkKe
LIEJIOCTHOCTHOOIEKYIIBTYPHOTO, INYHOCTHOI'O U IO3HABATEJIBHOIO pa3BUTUS oOydarouuxcs. B mporpamme
yYTeHbl HJAeuu TnojoxeHus KoHuenuuu pa3BUTUS MaTeMaTHueckoro ooOpasoBaHus B Poccuiickoii
Oeneparun. B snoxyuupoBoil TpaHchopmanuu Bcex cdep YeTOBEYECKOH MESTEITbHOCTH HEBO3MOXKHO
cTaTh 00pPa30BaHHBIMCOBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOW MOATOTOBKH. YK€ B IIKOJE
MaTeMaTHKa CIY>KUTOIIOPHBIM TMPEAMETOM ISl U3YYEHUS] CMEXKHBIX TUCIMILUIMH, a TOCIIE KOl PeabHOM
HEOOXO/IMMOCTBIOCTAHOBUTCS ~ HENpephIBHOE 00pa3oBaHWE, dYTO TpeOyeT TOJIHOLCHHON 0a30Boii
00111e00pa30BaTEIILHOUIIOATOTOBKH,BTOM YHCJIE M MATEMaTHUYECKOM.

Ot0 00yCNOBIEHO TeM, YTO B HAalM JHA PacTET 4YUCIOo mpodeccHif, CBA3aHHBIX C
HETOCPEACTBEHHBIMITPUMEHEHHEM MaTEMaTHKU: U B c(epe SKOHOMHKH, U B OM3HECE, i B TEXHOJIOTHYECKUX
o0macTsiX, M Jaxe B TyMaHHMTapHbIX cdepax. Takum o00pa3oM, Kpyr HIKOJBHHKOB, IS KOTOPBIX
MaTeMaTHKa MOXKET CTaTh3HAYMMBIMIIPEIMETOM, PACITHPSETCS.

[TpakTryeckas HOJIE3HOCTh MaTeMaTHK! o0ycioBIeHa TEM, 9TO e PEIMETOM
ABISIOTCA(QYHAAMEHTAIIbHBIE CTPYKTYPbl HAIllero MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHBIE
OTHOILIEHMSI OTHPOCTEHIINX, YCBaWBAaE€MbIX B HEMOCPEACTBEHHOM OIBITE, 10 JIOCTaTOYHO CJIOXHBIX,
HEOOXOJUMBIX JUISIPA3BUTUSl HAYUHBIX M NPUKJIAAHBIX HAEH. be3 KOHKpeTHBhIX MaTeMaTH4eCKUX 3HAHUH
3aTPYAHEHO NMOHMMAHUETIPUHIIMIIOB YCTPOMCTBAa M HUCIOJIb30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE U
UHTEpIpeTanuspasHooOpa3Hoi COLIMAJIbHOM, HKOHOMHUECKOH, HOJUTUYECKON uHpopManuuy,
Mano3((peKTUBHANIOBCEIHEBHASL TpAKTUUeCKass JeATeNbHOCTh. Kaxaomy uenoBeKy B CBOEH JKU3HU
HOPUXOIUTCS BBIMOJHATHPACUETHI U COCTABJIATH ANTOPUTMBI, HaXOAUTh M MPUMEHATh (HOPMYIbI, BIAJETh
NPaKTUYECKUMU  NPUEMAMUTEOMETPUUECKUX  M3MEpEeHHH W IMOCTPOEHHWH, uuTaTh HUH(POpPMALHUIO,
IpPEJCTAaBICHHYIO B BUJ€ TaOJIHUIL,AMarpaMM U rpauKoB, KHUTh B YCIOBUAX HEOINPEIENIEHHOCTH U MOHUMATh
BEPOSITHOCTHBIHN XapaKTepCIy4aiHbIXCOOBITHIA.

OnHOBpEMEHHO ¢ paclIupeHueM cdep NpUMEHEHHs MaTeMaTHMKH B COBPEMEHHOM oOmiecTBe BcE
00JIeeBaKHBIM CTAHOBUTCSI MAaTEMaTHYECKUI CTWJIb MBIIUICHUS, TPOSBISIONIMNACA B ONPENeIEHHBIX
YMCTBEHHBIXHABBIKaX. B Tmporiecce M3ydeHUs MaTeMaTHKH B apceHal] MPUEMOB W METOAOB MBIIIICHUS
YeJI0OBEKAECTECTBEHHBIM 00pPa3oM BKIIIOUYAIOTCS WHIYKIHS W JEIYKIHs, 0000IIeHHe W KOHKPETHU3alus,
aHAIW3 MCHHTE3, KiIaccupuKaluusg U cucremarusanusi, aOcrparupoBaHue u aHajuorus. OObEeKTHI
MaTeMaTHYECKUXYMO3aKIIIOUCHHH, TMpaBHja WX KOHCTPYHPOBAaHUS PACKPBIBAIOT MEXAHM3M JIOTHYECKHX
MOCTPOEHUI,CIIOCOOCTBYIOT BBHIPAOOTKE yMEHUS (POPMYIUPOBaTh, 0OOCHOBBIBATh U JJOKAa3bIBaTh CYXIACHUS,
TEM CaMbIMPa3BUBAIOT JIOTUYECKOE MBIIIICHHe. Bemymas ponb NpHHAUICKHT MaTeMaTHKE U B
(OpPMHPOBAHUHAITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUSI W BOCHUTAHWU YMEHUH JeHCTBOBAThH 10
3aJJaHHBIM AJITOPUTMaM,COBEPIIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATh HOBBIE. B mporecce pemeHws
3ajad — OCHOBOH Y4YeOHOWIESATETHPHOCTH HA YPOKAaX MaTEMAaTHKH — Pa3BUBAIOTCS TaKXKe TBOpYECKas U
NPUKJIAHAS CTOPOHBIMBIIIIICHHUS.

OOyuenne MaTeMaTuke MAaET BO3MOXKHOCTb pa3BUBaTh y OOYYAIONIMXCS TOYHYIO, PALMOHAIBHYIO H
UHPOPMATUBHYIO peub, YMEHHE OTOMpaTh Hanbosee MOAXOAAIINE A3bIKOBbIE, CHMBOJINYECKUE, rpaduiyeckue
CpeACTBa JJIsl BBIPAKEHHsSI CY>KACHUN M HAITIAHOTO UX MPEICTaBICHUS.

Heo6x0auMbpIM KOMIIOHEHTOM 0011IeH KyJIbTYypbl B COBPEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00I1Iee 3HAKOMCTBO



C METOJIaMH TO3HAHUS IEHCTBUTEIBHOCTH, PEICTABICHUE O MPEIMETE U METO/IaX MAaTeMAaTUKHU, UX OTIMYHMA
OT METOJIOB JIPYI'MX €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MaTEMAaTUKH IS
pelIeHusl Hay4YHbIX M MPUKIAAHBIX 3a1ad. Takum oOpa3om, mMaremaTuyeckoe oOpa3oBaHHWE BHOCUT CBOMU
BKJIa/1 B )OPMHUPOBaHUE OOILEH KyIbTYpPhI YEJIOBEKa.

M3yueHnne mMareMaTHKH TaKXe CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHIO YEJOBEKa, MOHHUMAHUIO
KPacoThl M U3SIECTBA MATEMAaTUYECKUX PACCYKICHHH, BOCTIPHITHIO TEOMETPUIECKUX (POPM, YCBOCHHIO

HJaeu CUMMCTPHH.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA "AJI'EBPA"

AnreOpa sSBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA O0ECIIEUMBACT M3yYCHHUE IPYTHUX
JTUCLHUILINH, KaK €CTeCTBEHHO-HAy4YHOro, TaK W T'YMaHHMTApHOTO IIMKIIOB, €€ OCBOCHHUE HEOOXOAUMO IS
MPOJIOIHKCHHS 00pa30BaHUS M B TIOBCETHEBHOM XKM3HU. Pa3BuTHe y 00ydaronmxcs HAy9HbBIX MPEACTaBICHUN
0 MPOMCXOXKJCHUH U CYIIHOCTH aNreOpandecKux abCTpaKIIii, Cioco0e OTpaKEHUSI MAaTEMAaTHYECKON HayKOM
SBJICHMM M TIPOIECCOB B MPHUPOJE W OOIIECTBE, POJM MAaTeMAaTHUYECKOTrO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS U KAYECTB MBILIUICHUS,
HEOOXOIUMBIX JJIsl afanTaldd B COBpeMEHHOM ImdpoBoM obmiectBe. M3ydeHne anreOpbl €CTECTBEHHBIM
o0Opa3oMm olecrnedrBaeT pa3BUTHE YMEHUS HaOII0/aTh, CPAaBHUBATh, HAXOAWTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBUSL U BBIBOJBI,
dbopmynupoBath yTBepkaeHUs. OCBOeHHE Kypca aare0pbl 00ecrednBaeT pa3BUTHE JTOTHUECKOTO MBIIILIICHUS
OOy4JarolMXCsi: OHU HCIONB3YIOT JCNYKTUBHBIE M HWHAYKTUBHBIE pacCyXkieHus, o000ueHue u
KOHKpeTH3aIuio, adcTparupoBanue u aHanorutro. O0ydeHue aiaredpe mpeanosiaraeT 3HaYUTENbHBIA 00BEM
CaMOCTOSITENILHOM MESTENbHOCTH 00yJalomuXcsl, TO3TOMY CAMOCTOATEIBHOE PELICHUE 3a/1a4 eCTECTBEHHBIM
00pa3oM sIBJIIeTCS peanu3aluen JesiTeIbHOCTHOTO MPUHIUIIA O0yUeHUSI.

B cTpykrype nporpaMMel yaeOHOTO Kypca «Anredpa» OCHOBHOM MIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIEpXKATEIHHO- METOANYECKHUE JIMHUU: «HUKClIa U BRIYUCICHUS»; «ANTeOpanuecKre BhIPAKEHUS;
«YpaBHEHUSI U HEpaBEHCTBa»; «DyHKIuW». Kaxmas W3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBaeTCI Ha TMPOTSKEHUU TPEX JIET M3YYCHHUS Kypca, €CTECTBEHHBIM 00pa3oM TMeperuieTasch |
B3aUMOJICUCTBYS C APYTUMHU €ro JIMHUAMHU. B Xo1e m3ydeHus Kypca oOy4arouuMcs MPUXOJAUTCS JIOTHYECKU
paccyXath, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK. B CBSI3M C 3THM 11€71€C000pa3HO BKIIIOYHUTH B
MPOrpaMMy HEKOTOPbIE OCHOBBI JIOTMKH, MPOHHU3BIBAIOIIME BCE OCHOBHBIE pAa3Jeibl MaTeMaTUYECKOrO
00pa3oBaHUsi M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYUYaIOIMIMMUCS OCHOB YHUBEPCAIBHOTO MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPKATEILHON U CTPYKTYPHOM OCOOCHHOCTBIO Kypca
«AnreOpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanne uHUM «Hucaa U BBIYUCICHUS» CIYKUT OCHOBOHM ISl JAIbHEHIIETO W3y4eHUs MaTEeMaTUKH,
CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJIH30BATHCS
AITOPUTMaMH, a Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM KU3HH.
Pa3BuTne MOHATUA O 4YMCIIE B OCHOBHOMW IIIKOJIE CBSI3aHO C PAIlMOHAJIbHBIMU M UPPALMOHAJIBHBIMA YHCIIaMU,
dbopMUpOBaHUEM TPEICTABICHUNM O JEHCTBUTEILHOM 4YHCIE. 3aBeplICHHE OCBOCHHSI YHUCIOBOW ITUHUU
OTHECEHO K CTapIieMy 3BeHy 001iero oopazoBaHusl.

Copmepxanue IBYX anreOpandeckux JIUHHN — «AnreOpandecKkue BBIPAKEHUS» H «YPaBHEHHS U
HEPABEHCTBAY» CMOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS MAaTEMAaTHIECKOTO anmapaTta, He0OX0AUMOTO
JUTSL PEIlIeHUs] 3a]1a4 MaTEMATUKH, CMEXHBIX MTPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. B 0ocHOBHOM
HIKoJie Y4eOHBIN MaTepual TPYMIUPYETCsS BOKPYT pallMOHATBHBIX BBIpAKEHUH. AnreOpa JeMOHCTPHPYET
3HAUEHHE MAaTEMAaTUKU Kak S3bIKa JUIsl MOCTPOEHUS MATEMaTHUUECKUX MOJENEH, OMUCAaHUs MPOLIECCOB U
SIBIIGHUW peanbHOro Mmupa. B 3amaum oOydeHuss anreOpe BXOISAT TaKXKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, HEOOXOJMMOTr0, B YaCTHOCTH, JUIsI OCBOCHUS Kypca HH(POPMATHUKU, U
OBJIaJICHNE HaBBIKAMU JISTYKTUBHBIX paccyxaeHuid. [IpeobpazoBanue CHMBOIBHBIX ()OPM BHOCHT CBOM



Crienuduueckuil BKIaJ B pa3BUTHE BOOOPAXKEHMS], CIOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPUYECTBY.
Conepxanue (QpyHKIIMOHAIBHO-TPAQUUYECKON JIMHUM  HALEJIEHO Ha MOJYYeHHE NIKOJbHMKAMU 3HAHUH O
(GYHKUIMAX Kak BakKHEHIIEH MaTeMaTHYeCKOW MOJENHM [UIs OMHMCAaHUS M MCCIEJOBAHUS Pa3HOOOPA3HBIX
IPOIIECCOB U SIBJICHUH B NpHUpojae M odmiectBe. M3ydeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO Y
Oo0yyarolMXcsl yMEHHUs HCIIOJIb30BaTh PpA3JIMYHbIE BBIPA3UTEIbHBIE CPEJICTBA fA3bIKA MAaTeMAaTUKH —
CIIOBECHbIC, CHUMBOJHMYECKHE, Tpaduveckue, BHOCUT BKJIaJ B (OPMHPOBAHHE TPEACTABICHUH O pONU

MAaTCMAaTUKHU B Pa3BUTUHN UBUWIN3AIIUH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IiaHy B 7—9 Kkilaccax u3y4aercs y4eOHBI Kypc «Airedpa», KOTOPBIM BKIIOYAET
CIIC/IYIOIIIE OCHOBHBIC pa3zieibl cojiepkanus: «Uuciaa u BEIYUCICHUY, «AJNTeOpanuecKie BRIPAKCHUS,
«YpaBHEHUS M HEPABEHCTBA», «DYHKITHMY.

VY4eOHbIi M1aH Ha U3ydeHue areOpsl B 7—9 Kilaccax OTBOJUT HE MeHee 3 yuyeOHBIX 4acoB B HEIETIO B
TEYCHHE KAXKOT0 rojia 00y4eHusl, BCETo 3a Tpu roaa ooyueHus—Hae MeHee 306 yaeOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"

7 KJIIACC

Yucya 1 BbIYUCICHUS

PanuonanbHblie uncIa.

Jlpo6u 0OBIKHOBEHHBIC U ACCATHYHBIC, IEPEXO0 ] OT OJAHOU (popMBbI 3anucu ApooOeit k apyrou. [Tonstue
paloHaIbHOIO YKCIIA, 3aMUCh, CPABHEHUE, YIOPAIOUYMBAHUE PALIMOHAIBHBIX YUCEN. AprUpMeTHUECKHE
NEICTBUS C pallMoOHaIbHBIMU YKciaamMu. Pemenue 3a1auu peaibHON MPAKTUKU Ha YaCTH, HAPOOH.

Crenenpb ¢ HaTypaJbHBIM TOKa3aTelieM: OMpeJesieHrne, Mpeodpa3oBaHue BBIPaXXEHHII Ha OCHOBE
ornpezeneHus, 3anuch 0onbiuX yncen. [IpoueHTsl, 3amuck TPOIEHTOB B BUAE JpOOU U JpodH B BHIE
MPOLEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLIEHTHI, PElICHUE 3a7a4u PeaJIbHONU MPAKTHKU.

[IpumeHeHne MpU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HAaTypalbHbIX yucell. PeanbHbie
3aBHCUMOCTH, B TOM UYHKCJIE MpsiMasi 1 00paTHasi IPONOPIHUOHATILHOCTH.

Auaredpanyeckue BbIpasKeHHs

HepeMeHHme, YUCJIOBOC 3HAYCHHUC BI)Ipa)KeHI/Iﬂ C HepeMeHHOI\/JI. I[OHyCTI/IMBIe 3HAYCHUA HepeMeHHI)IX.
[IpencraBieHue 3aBUCMIMOCTH MEX]Ty BEIMYMHAMHE B BHJIe (hOopMyIibl. Beraucienus mo gopmyram.
[Ipeo6pa3oBanne OyKBEHHBIX BbIPAKEHUM, TOKIECTBEHHO PaBHbIE BBIPAXXEHUS, IPaBUIIa IPE0Opa3OBaHUs
CYMM U IIPOU3BE/ICHUH, paBUjia paCKpbITUS CKOOOK U MPUBEIEHUS MTOJOOHBIX ClIaraeMbiX.

CBOJiCTBA CTENeHH ¢ HATYPAJbHBIM IOKA3aTeJIeM.

OI[HO‘IJI@HI:I 1 MHOI'OYJICHBI. CTGHGHB MHOT'O4YJICHA. CJIO)KCHI/I@, BbIYUTAHHUC, YMHO)KCHI/IC MHOTOYJICHOB.
@opMyIbl COKPAIIEHHOTO YMHOKEHHUS: KBAApaT CYMMBI U KBaapaT pasHocTu. Dopmyna pa3HOCTH KBaApaTOB.
Pa3nokeHre MHOTO4YJIE€HOB Ha MHOYKUTEIH.

YpaBHeHus

VYpaBHeHHE, KOPEHb YpaBHEHHUS, IPaBUiia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTb
ypaBHeHUH. JIMHEITHOE ypaBHEHUE C OJHOU NIEPEMEHHOM, YHCIIO KOPHEN JIMHEMHOTO YPaBHEHHUs], pELICHUE
JUHENHbIX ypaBHeHUU. CocTaBlieHWE YypaBHEHUH IO YCIOBHMIO 3aJaud. PelleHne TEeKCTOBBIX 3aaay
CIIOMOIIIbIO ypaBHEHUH. JIuHelHOe ypaBHEHHME C JIByMsl NE€pEeMEHHbIMH U ero rpaguk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IBYMs NIepeMeHHbIMU. Pelienne cucreM ypaBHEHUH ciocoOOM MOJCTaHOBKH.

[IpuMeps! penieHust TEKCTOBBIX 33]1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.

Koopaunartel u rpaguxkn. @PyHkuun

Koopaunata Touknm Ha mnpsamon. YucioBele NpoMexXyTKH. PaccrosHue Mexay IByMsS TOYKaMu
KoopanHaTHOH npsimoit. [IpsimoyronbHast cuctrema koopauHat, ocu Ox u Oy. Abcuucca U opArHATa TOYKWHA
KOoOpAMHATHOHM T1utockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyrnamu. UrteHue rpadukoB peasbHBIX
3apucumocrteil. [lonarue pynkuuu. ['paduk ¢pynkuun. CroiictBa pyHkuuit. Jlunernas pynkuus, e€ rpagux.
I'padux pynkuunm y=IxI. I'paduueckoe pemeHre TMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX ypaBHEHUH.

8 KJIACC

Yucia 1 BLIYUCJICHUSA

KBangpatublii kopeHb u3 uucna. llonstue 00 wuppanuoHanbHOM uyHcie. JlecATHuHble NPHOIMKEHUS
uppanMoHambHbBIX uHucen. CBoiicTBa apudMeTHUecKMX KBaJpaTHbIX KOpPHEH U UX MpPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSAM. [leiicTBUTENIbHBIE YHCIIA.

Auredpanyeckue BbIPasKeHUs!



KBagparuelii TpEXuseH; pa3ioKeHHE KBaIpaTHOTO TPEXWICHA HAa MHOXHUTEIH. AnreOpanmveckas IpoOb.
OcHoBHOE CBOWMCTBO  anreOpamveckoil npobu. CrokeHWe, BBHIYUTAHUE, YMHOXXCHHE, JCICHHUE
anreOpandeckux aApoOeil. ParonansHble BRIpaKEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHusl 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaapaTHOro ypaBHeHusi. Teopema Buera. Pemenwue
ypaBHEHUH, CBOASAIIMXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTeiimme npoOHO-palinoHaIbHbIe YpaBHEHUS.

I'paduaeckas nHTEpIIpPETALNSA YPABHEHHUH C IBYMsI IEPEMEHHBIMUA U CUCTEM JIMHEWHBIX YPaBHEHUN C IBYMS
nepeMeHHbIMU. [IpuMepbl penieHrs CUCTEM HEIMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3aj1a4 aJireOpanyecKuM CrIocoOoOM.

UucnoBbie HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0J1HOM NepeMeHHON. PaBHOCUIILHOCTh HEPABEHCTB.

JIuneiiHble HEPABEHCTBA C OJHON IepeMeHHOM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJITHOM MEPEMEHHOM.

DOyHKUUHA

[Tonstue Gpynkunuu. O6maCTh ONpeAeaeHUs 1 MHOXKECTBO 3HaueHUH QyHkuuu. CriocoOsl 3a1aHus
GbyHKIHIA.

I'paduk pynkuuu. Yrenue cpoiictB pyHkiuu no e€ rpaduky. [Ipumeps! rpadhukoB GpyHKUINH,
OTpaKaIOIIUX peaiabHbIe MPOIECCHI.

OyHKIMH, OMHUCHIBAIOIIUE MPSIMYIO U OOPATHYIO IPOMOPLIUOHANIEHBIE 3aBUCIMOCTH, HX TpadUKH.
DyHKIUU y=X2, y=X°, y=\/x, y=Ix1I.

I'paduueckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHIA.

9 KUIACC

Yuciaa 1 BLIYUCIECHUSA

PanmonaneHble 4Kcia, UppallMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEUYHbIE JECATUYHbIE POOH.
MHO0k€ecTBO 1€HCTBUTEIBHBIX YNCEN; IEHCTBUTENIbHbBIE YHCIIa KaK OECKOHEUHbIE IECATUYHBIE APOOH.
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEX/1y MHOKECTBOM JEHCTBUTENbHBIX YMCEN U KOOPAUHATHOM
IPSIMOA.

CpaBHeHHE 1eHCTBUTENBHBIX YUCEIl, apu(pMeTUIeCKre AEUCTBUS C JeHCTBUTEIILHBIMHU YHCIaMH.

W3mepenus, npuOIMKEHHs, OLIEHKH.

Pa3zMepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, AJIUTEILHOCTh IPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpubnmxE€HHOE 3HaUEHNE BEIMUNHBI, TOYHOCTh NpuomxeHus. OkpyriaeHue uucen. [Ipukuaka u oreHka

pe3yJIbTaTOB BHIYUCIICHHUI.

YpaBHeHHus! M HEpABEHCTBA

YpaBHEHHUs C OJHOW IIEPEMEHHOM.

JIuneiinoe ypaBHeHue. Penienre ypaBHeHU, CBOAIIMXCS K TuHEHHbIM. KBasipaTHOE ypaBHeHue. Pemenne
YpaBHEHUH, CBOASAIIMXCA K KBaJipaTHbIM. bukBaapatHoe ypaBHeHue. [IpumMepsl pereHust ypaBHEHUN TpeTbeit
U 4eTBEPTOMN CTETICHEH pa3jioKeHNEeM Ha MHOXKUTENH. Perenue IpoOHOo-palliOHAIBHBIX YPpaBHEHUH.
Pemenne TeKCTOBBIX 3a/a4 alreOpandyecKuM METOIOM.

Cucrembl ypaBHeHUH

YpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U €T0 TpaduK. Perienne cucteM IByX JTUHEHHBIX YPaBHEHUN C ABYMS
nepeMeHHbIMU. Pemenue cucreM JAByX YpaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOH
crenenu. [ padudeckas nHTEpIpETALHS CUCTEMBI YPAaBHEHUN C JBYMS IEPEMEHHBIMH.

Pemenrie TeKCTOBBIX 33724 aNreOpandecKuM CIIoCOOOM.

HepaBencrBa



UucnoBble HEPABEHCTBA M MX CBOMCTBA. PellieHre TMHEHHBIX HEPABEHCTB ¢ OJHOM MepeMeHHOM. Pelenne
CHCTEM JIMHEHHBIX HEPaBeHCTB C OJXHOW mepemeHHOW. KBaapaTHble HepaBeHCTBa. [ 'paduueckas

HHTCpIpCTallnsad HCPABCHCTB U CUCTCM HCPABCHCTB C ABYMSA ICPCMCHHBIMU.

DOyHKIUUHA

KBanpatnunas ¢ynknus, e€ rpaduk u coiictsa. [lapaboia, KOOpJHHATEI BEPIIUHEI TAPaOOIIbI, OCh
CHMMETPUH 1apadoIbL.
I'padmxu Gymmmii: Y =kx, y =kx+b, y=k/x, y=Vx, y=x*, y=Ix| n ux cBoiictsa.

YuciaoBbie mocjaeaoBaTeJIbHOCTH

Omnpenernenue 1 criocoObl 3a/laHus YUCIOBBIX MOCIEI0BATEIbHOCTEH.

[ToHATHE YMCIIOBOM MOCIENOBATENBHOCTU. 3aJaHUE IIOCIEJOBATEIBHOCTH PEKYPPEHTHOM (opmynoi u
(dopmynoi N-ro wieHa.

Apudmernyeckasi U reOMeTPUYECKAs MPOrPECCUM.

Apudmerndeckass u reoMeTpuyeckas mporpeccur. @DOpMynsl n-To  WieHa apuPMETHYECKOH W
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne WieHOB apu(METHIECKON 1 TeOMETPUIECKOM MPOrPecCHii TOYKaMH Ha KOOPIWHATHOM

IUI0CKOCTH. JIMHEMHBIN 1 9KCTIOHEHIANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpay» JOHKHO 00ecreunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO OOIIET0
00pa3oBaHus CIEAYIOMNX JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE PE3yIbTATHl OCBOSHUS IPOrPAMMBI YI€OHOTO Kypca «Anredpa» XapakTepHU3yrTCs:

IIarpunoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM UHTEpeca K MPOLUUIOMY M HACTOSILEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIICHHUEM
K JIOCTH>XKEHUSAM POCCHMCKUX MAaTEMATHKOB U POCCUMCKOM MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTHIKEHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax.

I'pa:knanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEH TpakJaHWHA M pealli3alliid €ro mIpas, MpelCcTaBICHHEM
OMaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOLEAYD
rpaXkAaHCKOro001IecTBa (BBIOOPHI, OMPOCH U Tp.); TOTOBHOCTHIO K OOCYXIACHHIO 3TUYECKUX MPOOIieM,
CBSI3aHHBIX CHPAKTHUYECKUM TNPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHMEM BAXHOCTH MOPAIbHO-
STUYECKHUX MPUHIIUIIOB B ACITEILHOCTU YU4EHOTO.

TpynoBoe Bocnnutanue:

YCTAaHOBKOW Ha aKTUBHOE YYacCTHE B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HAIPaBIECHHOCTH,
OCO3HAHHEM BAXKHOCTH MAaTEMATHUYECKOTO OOpa30BaHUs Ha MPOTSHKCHUHM BCEH JKU3HH IS YCICIIHON
npohecCHOHANBEHOM EATEILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM WHIUBUAYATBHON TPACKTOPHUH 00Pa30BaHUS U KU3HEHHBIX TJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKOe BOCIIUTAHUE!

CrocoOHOCThIO K 3MOILMOHAFHOMY M 3CTETUYECKOMY BOCIPHUATHUIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
pelieHui, paccy X AeHUI; yMEHHUIO BUIETh MAaTEMaTHUYECKHUE 3aKOHOMEPHOCTH B MCKYCCTRBE.

IleHHOCTH HAYYHOI0 MO3HAHUA:

OpUEHTAIlMe B JACATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTUS UYEJIOBEKa, MPHUPOALI W OOIIEeCTBAa, MOHUMAHUEM MAaTEeMAaTHYECKOW HAyKH Kak
cdepbl 4eTOBeUeCKOH AeITeTbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM $SI3BIKOM MAaTEMaTUKM W MaTeMaTH4YeCKOW KyJIbTYypOll Kak CpEICTBOM IIO3HAHHUS MHPA;

OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMH HCCIIEIOBATENBCKON A€ TENBHOCTH.

du3nyeckoe Bocnuranue, GopMUPOBaAHNE KYJIbTYPbI 310POBbSl U AMOIMOHAJIBHOI0 0JIATONOJIYYHS:

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3[0POBbs, BEJACHHS 3J0POBOTO
o0Opa3za xu3Hu (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUN U OTIIbIXA, pEryisipHas Gu3ndecKas
AKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pedICKCUH, TPU3HAHNEM CBOETO IIpaBa Ha OMMOKY M TaKOTO e TpaBa
JIPYTOro YeIoBeKa.

JKOJIOTHYECKOe BOCIIUTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU JUIs pelIeHHs 3aJad B 00JacTH COXPaHHOCTU
OKPY’KaIOIIEH Cpeibl, TFIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX BO3MOXHBIX MTOCIIEICTBUM JIJIsI OKPY>KAIOIIIEH
Cpenpbl;

OCO3HAHUEM TJIO0AIBHOTO XapaKTepa IKOJIOTHIECKUX TPOOJIEM U IMyTel UX pereHusI.

JINYHOCTHBIE Pe3yJIbTATHI, 00eCIeYHBAOIINE ATANTANNI0 00y4a0IIerocsi K U3MEeHS IO IMMCS
YCJI0BUAM COLMATBHOH M NPUPOJAHOM Cpelbl:

— ['OTOBHOCTBIO K IEHCTBHSIM B YCIOBUAX HEONPEIEIEHHOCTH, MIOBBIIEHUIO YPOBHS CBOEH



KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATENbHOCTb, B TOM YHCIIEC YMEHUE YUYUTHCS y IPYIUX JIIOACH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIbHOCTU HOBBIC 3HAHUW S, HABBIKW 1 KOMIICTCHIIMN U3 OIIbITA APYTHUX;

— HE00X0AUMOCTHIO B (JOPMHUPOBAHUY HOBBIX 3HAHUHN, B TOM 4YHcie (pOpMyTUpOBaTh UICH, IOHATHS,
rUnoTe3sl 00 OOBEKTaxX M SBJIECHUSAX, B TOM YHUCIIE paHEe HE H3BECTHBIX, OCO3HAaBaTh AC(HUIUTHI
COOCTBEHHBIX 3HAHUN Y KOMIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

— CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYI) CUTYAIMIO, BOCIPUHMMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPEOYIOIINK KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHHUS U ACHCTBHS, POPMYIUPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHHUS IMPOrpaMMbl YU4eOHOTO Kypca «AunreOpa» XapaKTepHU3YHTCS
OBJIQ/ICHUEM VHUBEPCAIbHBIMU NOZHAGAMENbHBIMU OClCNEUAMY, VHUBEPCATbHOIMU KOMMYHUKAMUGHBIMU
O0elcmeUsMUY YHUBEPCATbHLIMU PECYIAMUGHBIMU OeliCMBUIMU.

1) Vhusepcanvnvlie  nosnasamenvuvle  Oelicmgusi  obecneuugaiom — opmuposanue  6A308bIX
KOZHUMUBHBIXNPOYECCO8 00yyaowuxcs (0ceoenue Memooo8 NOHAHUS OKPYICAOWe20 Mupa,; npumeHeHue

JI02UHECKUX, UCCIe008amMeNbCKUXOnepayutl, ymeHutipabomamsc ungopmayueti).
Ba3oBble Jlornueckue AecCTBUSA:

— BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC IIPU3HAKN MATECMATUYICCKHUX O6’L€KTOB, HOHHTHﬁ,
OTHOILICHUH MCKAY IOHATHUAMU, (bOpMy.]'II/IpOBaTB OIIpCACIICHUA HOHHTHﬁ; YCTaHaBJIMBATb
Cy'I_I_[eCTBeHHHﬁ IIpU3HAK KJ'IaCCI/I(I)I/IKaL[I/II/I, OCHOBaHHA IJIA O606H.[€HI/I$I U CPAaBHCHUA, KPUTCPUHU
IIPpOBOAMMOI'O aHaJIn3a,

— BOCIIPpUHHUMATDb, Q)OPMYJ'II/IPOBEITL u Hp606paSOBLIBaTB CYXKACHUA: YTBCPAUTCIIbHBIC U
OTpHUUATCIIBHBIC, CAUMHUYHBIC, YAaCTHBIC U O6HII/IC; YCJIOBHBIC;

— BBISBJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B paKTax, JaHHbIX,
HAOJMIOACHUAX M YTBEPXKJIEHUSX; IpeliaraTb KPUTEpUU MJs BBISABICHHS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;

— JIeNaTh BBIBOJIBI C UCMIOJIb30BAHNEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKITFOUSHUH 110 aHAJIOTUH;

— pa3buparh Jl0Ka3aTeabCTBAa MAaTEMATUYECKUX YTBEPKIEHUH (MpsIMBIE M OT MPOTHUBHOIO),
MIPOBOJAUTHCAMOCTOSATENBHO HECJIOKHbIE JJ0Ka3aTeIbCTBa MaTeMAaTUYeCKUX (PaKTOB, BBICTpauBaTh

apryMeHTaluI0, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh C1IOCO0 perieHus yueOHoll 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEILICHUS,
BbIOMpaTh HarboJIee MOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTeILCKHEe JeiCTBUHA:

— HCII0JIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT O3HAHUS; OPMYIUPOBATH BOIPOCHI,
¢bukcupyoomye NTpOTUBOPEUHE, MPOOIEeMY, CAMOCTOSITEIbHO YCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(GbopMHpOBaTh TUNIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOJIUTH 1O CaAMOCTOSATEIILHO COCTABJICHHOMY ILJIAHY HECIOXHBIH 3KCIIEPUMEHT, HEOOJIBIIOE
UCCIIEIOBAHKE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEeKTa, 3aBUCMOCTEH 00BEKTOB
MEXTy COOOH;

— CaMOCTOATCIbHO (I)OpMy'J'II/IpOBaTB O606H_[CHI/IH H BBIBOJIBI ITO pC3yJIbTaTaM HpOBe,[[éHHOl“O



HaGHIO,Z[CHI/IH ,LMACCICAOBAaHUA, OLCHUBATH HOCTOBCpHOCTB HOJIy‘-IeHHBIX pe3yJII>TaTOB, BBIBOJIOB
0000I1IeHMI;

— HPOTHO3UPOBATH BO3MOXKHOC pa3BUTUC IPOLIECCA, a TAKIKC BBIABUT'ATH MMPCAITIOJIOKCHUA O €TO
Pa3BHUTHH B HOBBLIX YCJIOBUAX.

Paborta ¢ undopmanmeii:

— BBISBIIATH HEIOCTATOYHOCTh M H30BITOUHOCTh HH(OPMAIINH, TAHHBIX, HCOOXOAUMBIX ISl PEIICHHUS
3aJa4u;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

— BBIOMpATH GOPMY MpeACTABICHUS HHPOPMALIUN U WILTIOCTPUPOBATH pPellIaeMble 33Ja4l CXEMaMH,
JrarpaMMamy, MTHOM rpaduKoi 1 uX KOMOUHALMSMU;

— OIIGHUBATh HAAEXKXHOCTh PIH(bOpMaHI/II/I I10 KpUTEPUAM, ITPCATTOKEHHBIM YUUTCICM HIIN
C(bOpMyanOBaHHLIM CaMOCTOATCIIBHO.

2) Vhusepcanrvnvle — KOMMyHuUKamueHwvle  Oelicmeusi — obecneuusaiom — chOPMUPOSAHHOCHIb
COUUAJIbHBbIX HABbLIKOB 06yuai0u4uxc;l.
Oomenmne:

— BOCIIpUHUMATb U (I)OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIOBUAMHU U LCIIAMU O6H.[CHI/I$I;
SICHO, TOYHO, 'PAMOTHO BBIPAXXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX W IMMCBMCHHBIX TCKCTAX, 1aBaTb
MOSICHCHUA TTOXOAY pCHICHUS 3a1a4, KOMMCHTUPOBATH HOJ'Iy‘IGHHBIfI pe3yibTarT;

— B X0/ie 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOM TeMbl, MPOOIEMBI, pelIaeMoit
3aJlauM, BBICKA3bIBATh MJIEH, HAICJICHHbIE Ha IOUCK PELIEHMs; COINOCTABJIATH CBOU CYXKJIEHUS
CCY)KIICHHSIMH JIPYTHX YYacCTHUKOB JIHAajora, OOHapy)KHBaTh pa3iMuhe M CXOJCTBO IO3WIHH; B
KOPPEKTHOI popMe GOopMyIUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHUS;

— TMpPEACTaBIATh PpE3yNbTaThl pEIIeHUs 3aJauyd, OSKCIEPHUMEHTa, HCCIIEOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIIJICHUS C YUETOM 3aj1ayu MPe3eHTallMd U OCOOCHHOCTEN
ayJAUTOPUH.

CoTpyannuecTBo:

— IIOHUMATb 1 HUCII0Jb30BaTh IMPEUMYIICCTBA KOMaHHHOﬁ u HHI[HBH}IyaHBHOﬁ pa6OTI)I IIpH pCUICHUA
y‘-I€6HI>IX MAaTEMAaTHUYCCKUX 3aJa4,

— IPUHUMATH LI€JIb COBMECTHOM JI€ATEIBHOCTH, IIIAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOTHI,
pacripesienaTh BUIbl paboT, JOrOBapHUBATHCS, 00CYKIaTh MPOLIECC U Pe3yNbTaT paboThl; 00001IIaTh
MHEHUS HECKOJIBKHX JIIOJIEN;

— Yy4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CyXaeHHs, 0OOMEH MHEHHSIMU, MO3TOBBIE IITYPMBI
uip.);

— BBIIIOJIHATH CBOIO HaCThb pa60TI)I U KOOPANHHUPOBATHE CBOU )ICfICTBI/ISI C ApYIruMHU YWICHaAMHU KOMAaHAbI;

— OIIEHMBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIHI MPOIYKT MO KpUTEPUAM, CHOPMYINPOBAHHBIM
YYaCTHUKAMH B3aWUMOJECHCTBHUS.

3) Vuueepcanvuvie pecynsmugnble oelicmaus 006ecneuusarom Gopmuposanue CMblCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszauus:



CaMOoCTOsITeIbHO COCTABJISITH IIJIAH, AITOPUTM pEIICHHsS 3aaadd (MM €ro 4acTh), BBIOMPATh CIOCOO
pemieHust ¢ y4€TOM HMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHU ¢ y4éTOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb:

— BJIaJCTHh crocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MHpouccca Hu pe3yjbTaTa

pCIJ_IeHHHMaTeMaTquCKOfI3aI[a‘II/I;

— IMPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a1a41, BHOCUTb KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HalIEHHBIX OIIMOOK, BBIABICHHBIX TPYJHOCTEH;

— OILICHUBATh COOTBETCTBUE Pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN LIEJH U YCIOBHUSAM, OOBSICHITH
NPUYMHBl  JOCTHKEHHS WIM HE JOCTID)KeHUS eI, HaXOJWTh OMHMOKYy, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

NNPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca «Anre6pa» Ha YPOBHC OCHOBHOT'O o61uer0 O6paSOBaHI/I${ JOJIDKHO obecreynBaTh
AOCTHUIKCHUC CIICAYIOINHX ITPEAMCTHBIX O6pa30BaTeJ'IBHBIX PE3yJIbTAaTOB:

7 KJIACC

Yucaa ¥ BLIYUCAEHUS

HaxoauTh 3Hau€HNs YUCIIOBBIX BBIPAKEHUM; IPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIUMCIICHUS
3HaYeHUU APOOHBIX BBIPAKEHUH, COJIEpKAIIUX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[lepexomute OT oOmHOW GOPMBI 3alMUCH 4YHWCET K JApyrod (IMpeoOpa3oBBIBATH JECATUYHYIO JIPOOH
BOOBIKHOBEHHYIO,00IKHOBEHHYIOB/IECATUYHYIO,BYaCTHOCTHBOCCKOHEUHYIOIECATUIHYIOAPOOB ).

CpaBHUBaTh U yNOPSI0YMBATh PAllMOHAIBHBIE YUCIIA.

OxpyryaTh uncina.

BBINONHATE NPUKHUIKY W OLEHKY pEe3yNbTaTa BBIYMCICHUN, OLEHKY 3HAUYEHUN YHUCIIOBBIX BBIPa)KEHUU.

BbINOMHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

IIpyMeHsITh IPU3HAKY EIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HAaTYPaJIbHBIX YUCEIL.

Pematp npakTuKo-OpuEHTUPOBAHHBIE 33Ja4H, CBA3AHHBIE C OTHOLICHHEM BEJIUYHH,
IIPONOPLUUOHAIIBHOCTBIO BEJINYMH, IPOLIEHTAMU; HHTEPIIPETUPOBATh PE3YNIbTATHI PELICHUS 3aa4 ¢ yYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpUBaEMbIX 00OBEKTOB.

AuredpanyecKkne BbIPaKeHHUS

Hcnonb3oBath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B IIPOLIECCE OCBOCHUS
yueOHOro MaTepuara.

HaxomuTh 3HaueHust OYKBEHHBIX BBIPDOKEHUH MPU 3aJaHHBIX 3HAYCHUIX TIEPEMEHHBIX.

BrimonasaTe peoOpa3zoBaHus MEIOTO BRIPAKECHHS B MHOTOUICH TIPUBEACHUEM TTOI0OHBIX ClIaraeMblx,
PAacCKpBITHEM CKOOOK.

BEIONMHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH U MHOTOUYJICHA Ha MHOTOYJICH, IPUMEHSTH (POPMYIIBI
KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh pa3joKEeHNUE MHOTOYICHOB HA MHOXKUTENN C TIOMOIIIbIO BEIHECEHUS 32 CKOOKHU 00IIIero
MHO>KHUTEJSI, TPYIIHPOBKH CIaraeMbIX, MpUMeHEHUs! (POPMYII COKPAIEHHOTO YMHOXKEHHUSI.

[TpumensTh mpeoOpa3zoBaHKsl MHOTOWICHOB AJIs PEIICHUS PA3IMYHBIX 33724 U3 MAaTEMATHKH, CMEKHBIX
MPEAMETOB, U3 PEATTbHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTETICHEH C HATYPAIBHBIMH ITOKA3aTEISIMHU TSl Pe0Opa30BaHUs BRIPAKCHHUIA.



YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHENHbIE YpaBHEHM C OJJHOM IIEPEMEHHOM, IPUMEHSS IPABUJIA IIEPEX01a OT UCXOJHOTO
YpaBHEHUS K PaBHOCHIILHOMY eMy. IIpoBepsTh, SIBIAETCS JIM YUCIIO KOPHEM YPaBHEHUS.

[TpuMensTh rpaduyeckre METObI P PELLICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupath npuUMepsI ap Yuce, BIAIOLUXCS PEIIEHUEM JIMHEWHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAUHATHOH MIIOCKOCTH TpadK JIMHEHHOTO YpaBHEHUS C IBYMS NIEPEMEHHBIMH; IOJIb3YSChH
rpauKoOM, IPUBOAUTE PUMEPHI PELICHNS YPaBHEHHUS.

Pemate cuctembl IBYX JIMHEHHBIX YpaBHEHUH C JIByMs IE€PEMEHHBIMHM, B TOM 4HCIE I'padUYeCcKH.

CocTaBiATh 1 pelaTh JIMHEHHOE YPaBHEHUE WIHM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIIOBUIO 33]1a4H,
HHuTteprpeTupoBarth B COOTBETCTBUM C KOHTEKCTOM 3aa4M I10Jy4YECHHBIN PE3yJIbTAT.

Koopaunartsl u rpaduku. @yHkuuu

N300pakaTh Ha KOOPAWHATHOM NMPSIMOI TOYKH, COOTBETCTBYIOLIUE 3a/laHHBIM KOOpAUHATAM, JIy4H,
OTPE3KHU, MHTEPBAJIbI; 3aIMCHIBATh YMCIOBBIC IPOMEXYTKH Ha alIre0pandeckoM S3bIKe.

OTMeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM TO 33/JIaHHBIM KOOPIWHATaM; CTPOUTH I'paduKd JIMHEHHBIX
¢yukuuil. Ctpouts rpadux pynkuuu y=IxI.

OnuceiBaTh ¢ NOMONIbIO (YHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKY BETMUMHAMU: CKOPOCTh, BpEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOThl.

HaxonuTh 3HaueHue GyHKIMU 110 3HAYECHUIO €€ apryMeHTa.

ITonnmats rpadudeckuii cnoco0 NpeAcTaBiIeHUs U aHaIu3a UH(OPMAIMK; U3BJIEKaTh U UHTEPIPETUPOBATH
UH(POPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 KJIACC

Yucaa ¥ BIYUCIEHUS

[IpumeHsTh NOHATHE apUPMETHUECKOT0 KBaIPaTHOI'O KOPHSI; HAXOAUTh KBapAaTHbIE KOPHU, UCTIONb3YS
IpU HEOOXOAMMOCTH KaJbKYJSATOP; BBIIOJIHATH NPE0OPa30BaHMsI BRIPAXKEHUM, COIEPIKALUX KBAaJpaTHbIE
KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucu OOJBITUX M MAJIBIX YUCEN C MIOMOIIBIO JECATUYHBIX ApoOeil u creneneit uncnalO.

AuredpanyecKkne BbIPaKeHHUs

[IpuMeHATh TMOHATHE CTEMEHW C LEJNbIM IOKa3aTeJeM, BBIOJHATh IPEoOpa30OBaHUs BBIPAKEHUMH,
COJZIEpIKAIIMX CTEIEHHU C LEIBbIM I10Ka3aTesIeM.

BBINONHATE TOX/IECTBEHHbIE TPE0Opa30BaHUs PALlMOHATIBHBIX BIPAKEHUI Ha OCHOBE MPAaBUJI IEHCTBUHA
HaJ/l MHOTOWIEHAMH U alNre0pandyeckKuMu IpOOsiMH.

PacknanpiBaTte KBagpaTHbIA TPEXUIECH HA MHOKHUTEIIN.

[TpumensTh npeoOpa3zoBaHus BRIPAXKEHUN [Tl pEIICHUs Pa3IMYHbIX 33a]a4 U3 MaTEeMaTUKH, CMEXHbIX

MIPEAMETOB, U3PEATBHON TPAKTHUKH.

YpaBHeHHUs1 M HEpaBEHCTBA

Pemiate nuHeiHbIe, KBapaTHbIE YPAaBHEHUS U pallMOHAIbHBIE YPABHEHUS, CBOASIINECS K HUM, CUCTEMbI
JIBYX YpaBHEHUI ¢ ABYMS IIEpEMEHHBIMU.

IIpoBoauTh NpoCTENIINE UCCIEN0BAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM
rpaduuecKkux TpeAcTaBlIeHUu (yCTaHaBIMBaTh, WMEET JIM YypaBHEHHWE WIM CHUCTEMa YpaBHEHHM
pELLEHNUs,ECIIMUMEET, TO CKOJIBKO, U TIp.).

[lepexoauThb OT CIOBECHOH (POPMYIUPOBKHU 33Jauu K €€ anredpandeckoil Moieau ¢ HOMOIIBIO COCTaBICHUS
YPaBHEHUS UJIM CUCTEMBI YPAaBHEHUI, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu



[IOJIy4ECHHBINPE3YJIbTAT.
IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLICHKHU; pellaTh JIMHECHHBbIE HEPAaBEHCTBA
COTHOM TMEpeMEHHOM W UX CHUCTEMBbI; JaBaTh TIpadUUYecKyl0 WUIIOCTPAIIMI0 MHOXECTBAa pEIICHHM

HCPaBCHCTBA,CUCTCMBIHCPABCHCTB.

DOyHKUUHA

[Tonnmartp 1 KCIONIB30BaTh (DYHKIMOHAIBHBIE MOHATHS U S3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHNS);
OTpeeNATh 3HaYeHHe (PYHKLUHU [0 3HAUEHUIO apryMEHTa; ONPEIeNIATh CBONCTBA PYHKIMHU 110 €€ rpaduky.

Crpouts rpaduku 3rmeMeHTapHbIX QyHKUMN BUIa y=k/X, Y=Xx?, y=x>, F\/X, y=IxI; onuceIiBaTh CBOICTBA
YUCIOBOH (yHKIMH 1O €€ TpaduKy.

9 KJIACC

YucaanBLIYuCcJIeHUSA

CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YU CIIA.

BeimonHATe apupMeTHuecKre JeCcTBUS C pallMOHAIBHBIMU YHCIAMHU, COUETas! YCTHBIE U TMChbMEHHBIC
IIPUEMBI, BBIITOIHATH BEIYUCICHUS C UPPALUOHAIBHBIMU YUCIIAMM.

Haxonute 3HaueHUs CTENEHen ¢ HEeabIMM MOKA3aTeIsIMU U KOPHEH; BBIYUCIIATh 3HAYEHUS YUCIOBBIX
BBIPAKCHUI.

OKpyryisTh JEHCTBUTENbHBIE YMCIIA, BBIIOJIHATH MPUKUIKY pE3yJbTaTa BBIYMCICHHUH, OLEHKY YHMCIOBBIX

BBIPAKCHUI.

YPaBHeHP[H H HEPAaBCHCTBA

Pematpb nuHeiiHbIe U KBaApaTHBIE YPABHEHMSI, ypaBHEHHUSI, CBOASILIMECS K HUM, IpOCTeHIIne ApoOHO-
palrOHAIbHBIE YPABHEHHS.

Pemate cucreMsl ABYX JTMHEHHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIIACTCS JINHEUHBIM.

Pemiate TekcTOBBIE 33a/1aUN aNreOpandecKkuM CIocoOOM € MOMOIIbIO COCTABJIECHUS! YPAaBHEHUS WIM CHCTEMbI
JBYX YPaBHEHHM C JBYMs IIEPEMEHHBIMU.

IIpoBOANUTE MPOCTENIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YKCIIE C IPUMEHEHUEM
rpadu4ecKux NpecTaBieHnit (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHUE UJIM CHCTEMa ypaBHEHMH pelleHus,
€CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemiate nuHeiiHble HEpaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA; U300pakaTh pPelIeHNEe HEPAaBEeHCTB Ha
YHUCJIOBOU NPSIMOM, 3alIUCHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIOYAIOIINE KBaPATHOE HEPABEHCTBO;
n300pakaTh pELICHHE CHUCTEMbl HEpaBEHCTB HA YMCIIOBOW MPSMOM, 3alUCBIBaTh pEIIEHHE C MOMOIIBIO
CHUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUM PA3JIMYHBIX 33a4.

DOyHKIUHA

PacrioznaBate (QyHKIIMM W3y4yeHHBIX BUAOB. [loka3biBaTh CXEMaTHYEeCKH pACIOJOKEHHUE Ha
KOOPJMHATHOUTUIOCKOCTHT PAPUKOB

Oynkuit Buma: y=kx, y=kx+b, y=k/x, y=ax*tbx+c, y=x3, y:\/x, y=IxI B 3aBHUCUMOCTH OT 3HAUYECHUU
K03(PPHIIMEHTOB; ONUCHIBATH CBOUCTBA (DYHKITHIA.

Crpouts u wu300pakaTb CcXeMaTU4yeckd TpaduKkd KBaJApaTHUHbIX (QYHKIUI, OMUCHIBATH CBOICTBa
KBaJIpaTUYHbIX QYHKIUH MO UX rpadukam.

Pacnio3HaBaTh KBapaTHUHYIO (PYHKIHIO 110 (popMyJie, MPUBOAUTH IPUMEPhI KBaIPaTUYHBIX (YHKIMN U3



PeanbHOIf )KU3HU, (PU3HKH, TEOMETPHUH.

Apupmernyeckass 1 reoMeTpruUYecKas NpPorpeccun

Pacrnio3HaBaTh apupMeTHYECKYIO U T€OMETPUYECKYIO IPOTPECCUU NP Pa3HBIX CIIOCO0AX 3aJaHMsL.

BBINONHATE BEIYUCICHHS € UCTIONIb30BaHUEM (HOopMyI N-TO 4jieHa apu(METHIECKON U TeOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N YIICHOB.

N300pakaTh 4IeHbI I0CIE10BATEIbHOCTH TOUKAMHU Ha KOOPAUHATHOM MJIOCKOCTH.

Pemate 3agaun, CBS3aHHBIC C YMCIOBBIMM IIOCIENOBATEIBHOCTAMM, B TOM 4YMCIIE 3aJa4d U3 pPEalbHOU

YKU3HU (C UCIIOJIb30BAHUEM KATBKYISITOPA, IU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOEIINTIAHUPOBAHUE

7 KJIIACC
No HaumeHoBaHue pa3aesioB U TeM KonuuyectBo yacoB JneKTpoHHbIe
n/m nporpamMmbl Hara B
uabl, GopMbI (uudposbie)
BCEIr0 | KOHTPO/Ib | NPAKTHY | U3y4YeHH Buasbl geiTeJIbHOCTH
KOHTPOJS o0pa3oBaTe/ibH
HbIE €CKHue a1
padoThI padoThI bI¢ pecypenl
Pazgenl./[po6u u npoueHTHI
1.1 CpaBHeHHEe OpoOeit 2 0,25 CpaBHUBATH ¥ YIIOPSAI0YNBATE PAHOHATHHBIC YHCIIA, YcTHBIN onpoc; http://schol-
1.2 BBIYHCIICHHS C PALIAOHAIBHBIMA 2 0,25 BBITIOJHATh BBIYUCIICHHUS C PALIMOHAIBHBIMH YHCIIAMH, MUCbMEHHast paboTa collechion.edu.ru;
JHCTAMHI BBIYHCIIATH 3HAUCHHS CTCIICHEH C HATYpaJIbHBIMH http://rech.edu.ru;
[IOKa3aTeIIAMHU. http://uchi.ru;
1.3 CreneHb ¢ HaTypallbHBIM [OKa3aTesieM 2 0,25 B .
BITIOJIHSATD TPUKUIKY M OLICHKY B XOJ€ BBIHCICHHUIA.
14 3ajia4u Ha MPOLCHTHI 4 0,5 Hcnomnp30BaTh S9KBUBAICHTHBIC TIPEICTABICHUS APOOHBIX
1.5 CraTuCTHYeCKHe XapaKTCPHCTHKH 1 YHCEJI IPU UX CPABHEHHUHU U B BHIYMCICHHSX.
Kontpons 1 1 IIpoBOAUTH HECIIOKHBIC HCCIICAOBAHIS, CBSI3aHHBIC CO KonTponbHas padoTa
CBOMCTBAMH JIPOOHBIX YHCEN, OTIUPAsACH HA YHCIIOBBIE
9KCIIEPUMEHTBI
OcymecTBisITh nmouck nudopmarmu (8 CMU), conepxareit
JIaHHbIE, BEIPAKEHHbIE B POIIEHTAX, HHTEPIPETUPOBATH TH
IaHHbIE.
Pemats 3agauu Ha MPOIIEHTHI ¥ APOOH (B TOM YHCIIE 33291
U3 peajbHOM MPAKTUKH).
IIpUBOIUTE IPHMEPHI YUCIOBBIX TaHHBIX (LIEHa, POCT,
BpeMsi Ha JIOPOTY), HAXOUTh CPeiHee apru(METHIECKOe,
MOJIy ¥ pa3Max YHCIIOBBIX HAGOPOB, B TOM YHCJIC H3BIICKasI
HEO0OXOIMMYI0 HH(POPMALIUIO U3 TaOJIHUIL M JHarpaMM.
TpuBOUTE COMIEPIKATENBHBIE IPUMEPDI UCTIOIB30BAHHS
CpeaHero apuMeTHIECKOT0, MOMBI M pa3Maxa st
OIMCaHMs JAHHBIX (IeMorpagryecKhe W COIMOIOTHIECKHE
JIaHHbIE, CTIOPTHBHBIE TIOKA3aTelH H 1P.).
Hmozonopazoeny 13
Paszpen2.llpsimasi m oOpaTHas NPONOPIUOHAIBHOCTD
2.1 3aBHCHMOCTH B (POPMYJIBI 2 0,25 MoeupoBaTh HECIIOKHBIE 3aBUCUMOCTH € TIOMOIIBIO VeTHbIi 0npoc; http://rech.edu.ru;
2.2 IIpsiMast TIPOTIOPIHOHAIBHOCTS. 2 0,25 (bopMyIT; BBITIOJHSATH BBIYHCICHHUS 110 popMyiam, nHUCbMEHHast paboTa http://uchi.ru;
OGpaTHAs IPOTIOPLHOHAIBHOCTE BBIpakaTh U3 (OPMYJIbI OJTHH BETUUHHBI Yepe3 ApyTHe. MHTEPaKTHBHbIC
23 TIporopiun. Pelletie 3a1ad ¢ 2 Pacrio3HaBath nNpsiMy1o U 0OpaTHYIO Npe3eHTaIIH
p p o MPONOPUUOHAIBHBIE 3aBUCUMOCTH.
[IOMOLUbBIO NPONOPLIH Hcnonp30BaTh CBOMCTBA IPSIMOM U 0OpaTHOM
2.4 IIporopuyoHaIbHOE AeeHHe 1 MIPOTIOPIHOHATEHOCTH JIJIsl BBIMIOJHEHUS IPAKTUYECKUX
Konrpos 1 1 pac4éEToB. KonrpoinbHas pabota
Pemrats TeKCTOBBIE 3a/[a91 HATIPSIMYTO B OOPaTHYIO
IMPONOPLUUOHAJIBHBIC 3aBUCUMOCTH, HA



http://schol-collechion.edu.ru/
http://schol-collechion.edu.ru/
http://rech.edu.ru/
http://uchi.ru/
http://rech.edu.ru/
http://uchi.ru/

IIPONOPIIMOHATBHOE JeIeHHe (B TOM YHCIIe C
KOHTEKCTOM U3 CMEKHBIX THCLMIUINH, U3 PeaTbHON
JKU3HHU).
AHaNM3UPOBATh M OCMBICIMBATh TEKCT 33/1a4H,
MOJIEIIUPOBATH YCIIOBHE C IIOMOIIBIO CXEM, CTPOHTH
JIOTHYECKYIO [ETMOYKY PACCyKICHHMA; KPUTHUECKH
OIICHUBATH MOJIYUEHHBIN OTBET, OCYIIECTBIATE
CaMOKOHTPOJIb, TIPOBEPSISI OTBET HA COOTBETCTBHE
YCIIOBHIO.
Hmozonopazoeny 8
Pa3znen3.BeengeHne B anredopy
3.1 byxBeHHas 3anuch CBOWCTB ACHCTBUI 1 IIpUMEHATH SA3bIK aNreOpbl MPU BHIMTOTHEHUH VerHslit onpoc; http://rech.edu.ru;
HaJl YHACIIaMU SJIEMEHTAPHBIX 3HAKOBO-CUMBOJIMYECKUX ICHCTBHIA: MUCbMEHHas paboTa http://uchi.ru;
3.2 TTpeobpasoBanne GYKBEHHBIX 3 0,5 chonmogan, OYKBBI LTS 06VO3Ha‘{6HI/I$I qHCEIT, IS HHTEPaKTHBHbIE
uipaxeiui 6yKneHHuMM BpuRCHIAME yoToBM, e
3.3 PackpiTie ckoGok 2 0,25 OIUCAaHHBIE CIIOBECHO, PUCYHKOM HITH YEPTEIKOM;
34 [puBeneHne MOTOOHBIX CIATAeMBIX 3 0,5 NpeoGpasoBbIBATE ATreOPAHIECKHE CyMMBI H
Konrpons 1 Mpou3BeIcHUS (BBIIOIHATE IPUBEACHHE TTOTOOHBIX Kourponsnas pabora
CITaraeMBbIX, PACKPBITHE CKOOOK, YIPOIICHHE
MPOU3BEICHUT).
BBIMONHATD YUCIOBBIE OACTAHOBKU B OyKBEHHOE
BBIP@YKEHHE, BEIYUCIATH YHCIOBOE 3HAYEHUEOYKBEHHOTO
BBIPAKEHHSI.
Hmozonopazoeny 10
Paznend.YpaBHeHus
41 Aunrebpanueckuii cioco0 pereHust 1 IepexoauTh OT CIIOBECHON (POPMYIUPOBKH YCIOBHUS VYcrHblii onpoc; http://rech.edu.ru;
3amaq 33124 K anreOpandecKkoi MOIETH MyTEM COCTABIICHHUS mUchMeHHas paboTa http://uchi.ru;
4.2 KopHH ypaBHEHHS 1 YpaBHEHHSL. ITpoBOANTH JloKasaTenbHbIe HUHTEpPaKTHBHbIE
23 Pelttensie ypasHeHuit 5 1 paccyKIeHns 0 KOPHSIX YpaBHEHHs C OTIOPOi Ha Tpe3eHTaIHA
— oTpefieNieHrHe KOPHSL.
4.4 Pelerye 3a/1a4 ¢ OMOWIBIO ypaBHeHHit | 3 OOGBACHATH ¥ POPMYIUPOBATH MPABHIIA TPEOOPA3OBAHHS
Konrposs 1 ypaBHeHu#. KOHCTpYHPOBATh alrOpUTM PELICHUSL Konrponbras paGora
JINHEMHBIX YpaBHEHHH, Pacrio3HaBaTh JMHEHHBIC
ypaBHEHUs, peLIaTh JMHEIHbIE ypaBHEHHS, a TaKKe
ypaBHeHI/Iﬂ, CBOJAIIHUECA K HUM, C ITIOMOIIBIO l'lpOCTel\/'IU_lHX
npeoOpa3oBaHUiL.
Pemmiath TEKCTOBBIE 33/1aUM ATeOPAMIECKIM CITOCOOOM:
COCTaBIISATh YPaBHEHHE TI0 YCIOBHIO 33/1avH, PEIaTh
COCTaBIIEHHOE ypaBHeHHe. [IpOBOIHUTH pacCysKIeHHUS,
OCHOBAHHBIC HAa UHTCPIIPETALIUU yCJ'[OBPIﬂ HOCTaBHeHHOﬁ
3a/1a4u, U1 TIOUCKA LETBIX KOPHEH HEKOTOPBIX
HECJIOKHBIX HEJTMHEWHBIX ypaBHEHUI
Hmozonopazoeny 11

PaznenS. Koopaunara u rpadguku



http://rech.edu.ru/
http://uchi.ru/
http://rech.edu.ru/
http://uchi.ru/

5.1 MHOkeCTBa TOUCK Ha KOOPIUHATHOM 1 N306paxkath 9ncia TOUKaMH KOOPJAMHATHON MPAMOK, | YCTHBIN ompoc; http://rech.edu.ru;
npAMOoit Mapbl YUCENT TOYKAMHU KOOPAUHATHON TIIOCKOCTH. MUChbMEHHas! paboTa http://uchi.ru;
W) PaccTosAHIE MEsKLy TOUKAMHU 1 CTpouTh Ha KOOPAMHATHOM IIOCKOCTH HHTEPaKTUBHBIC
KOOPJIHHATHOM PAMOit reOMETPUYECKNEH300paKeHUIMHOXKECTB,3a/JaHHbIXaJIT [pe3eHTaluN
v eOpanvecKn,0NIChIBATbMHOKECTBATOYCKKOOPAMHATHO
53 MHo>kecTBa TOUEK Ha KOOPIUHATHOM 2 0,25 HNIIOCKOCTH (06IACTH, OTPAHHICHHHE
TLIGCKOCTH TOPU30OHTAIBHBIME M BEPTHKAILHBIMHE IIPSAMBIMH H TIP.)
5.4 I'padukn 2 0,5 anreOpandecKUMHU COOTHOIICHUSIMH.
5.5 Emg HecKonpko BaKHBIX Tpa(uKoB 1 Ctpouts rpaduKu IPOCTEHIINX 3aBHCHMOCTEH,
56 I'paduikn BOKPYT Hac 1 3aJJaHHBIX AIreOPanueCKUMU COOTHOIICHHUAMH, 3
KOHTpoIb 1 1 IIPOBOJMTH HECJIOKHBIE HCCIICTOBAHUSA 0COOCHHOCTEH KoHTponbHas pabota
9TUX TPapUKOB.
MoenupoBaTh peaibHbIe 3aBUCUMOCTH IpauKaMu.
Yurarh rpad Ky peaibHbIX 3aBUCHMOCTEH.
Hmozonopazoeny 9
Pa3zpnen6. CBoiicTBa CTeNECHHU ¢ HATYPAJbHBIM II0Ka3aTeJIeM
6.1 [IpousBeneHre 1 YacTHOE CTENEHEN 3 0,5 DopMyTHPOBATH, 3aMHCHIBATH B CHAMBOJIMICCKOU (hopme YeTHbll ompoc; http://uchi.ru;
6.2 CTereHb CTeIICHH, IPOH3BEICHIS I 2 0,25 1 000CHOBBIBATh CBOMCTBA CTETIEHI ¢ HATYPATbHBIM MHCbMEHHast paboTa HUHTEPaKTHBHBIC
Jpobu TIOKa3aTeNeM, IPHMEHSTh CBOMCTBA CTENICHH Hpe3eHTalun
6.3 [ —— S ———————— 2 JUSTIpeoOpa3oBaHusl BBIPOKECHUIT i BBIYMCIICHH.
P A BBINOMHATD 11epe6op BCeX BO3MOMKHBIX BApHAHTOB IS
pebop p a
6.4 [lepecranoBku 1 nepecuéTa 00bEKTOB MIIM KOMOUHALIUH.
Kontpons 1 1 IprMEeHSTh PABIIO KOMOHHATOPHOTO YMHOKEHHS ISt KontposbHas paGora
pelieHus 3a/1a4 Ha HaXOK/ICHHE YKCIia 00BEKTOB HIIN
KOMOHMHAIHI (IHAarOHAIH MHOTOYTOJIbHHKA, PYKOIIOKATHS,
YHCIIO KOJIOB, MIM(POB, MAPOJICHH T. I1.).
Pacrio3HaBaTh 3a7a4H Ha OTPECICHHE YHCIIa
MIEPECTAHOBOK U BBITIOJIHATH COOTBETCTBYIOLINE
BBIYHCIICHUSL.
Hmozonopazoeny 9
Pa3zpen7.MHOro4j1eHbI
7.1 OZHOYJICHB X MHOTO4ICHEL 1 BrInonHATh neiicTBus ¢ MHOTOUIIEHAMH. VYcrHblii onpoc; httg://rech.edu.ru;
75 075 JlokaspiBaTh (JOPMYJIBI COKPAIIEHHOTO YMHOKEHHSI nUCbMeHHast paboTa http://uchi.ru;
’ CroxeHue U BBIYUTAHUE ! (1711 IBYUIICHOB), IPUMEHSTh UX B IIPeoOpa30BaHUsIX UHTEPAKTUBHBIC
MHOTO4JICHOB Bblpa)KeHl/Il\/'I N BBIYUCIICHUAX. Mpe3CHTaluU
73 VMHOXKEHHE OHOUJICHA HA 2 0,25 [TpoBoAUTH MCCIEIOBAHKE AJI1 KOHCTPYUPOBAHUS U
MOCJIEYIOIIETo I0Ka3aTelIbCTBA HOBBIX (hOpMyIT
MHOTO4JIEH .
COKPAIIEHHOT'O YMHOKEHHSL.
7.4 YMHOXEHHE MHOTO4YJIeHa Ha 4 0,5 PermiaTh TEKCTOBBIC 3a/1a4H alreOpandeckum crocooom:
MHOTOYJIEH MO/ICJTUPOBATH YCIOBHE 3a/1a4U PUCYHKOM, YEPTEKOM;
MEePEXOIUTh OT CJIOBECHOM (HOPMYIIUPOBKH yCIOBHUS
75 Dopmyna KBajpata CyMMBbl 1 4 0:5 3a/1a49¥ K alireOpandecKoil MOJIENHN yTEM COCTABIICHHUSI
KBaZlpaTa pasHoCTH yPaBHEHMS; pelaTh COCTAaBIEHHOE YPaBHEHHUE.
7.6 Pemrenue 3aga4 ¢ momMouipto 3
YpaBHEHUI



http://rech.edu.ru/
http://uchi.ru/
http://uchi.ru/
http://rech.edu.ru/
http://uchi.ru/

KonTpons

1

Kontponbhas pabora

Hmozonopaszoeny

17

Pa3;1e.r18.Pa3J10meHI/Ie MHOI'OYJICHOB HA MHOYKHTECJIHN

8.1 Brinecenue o01ero MHOKHUTENSA 32 | 3 0,5 BBINOTHATH Pa3ioKeHHEe MHOTOUICHOB HA MHOXKHTENH, | YCTHBIH OMpoc; http://rech.edu.ru;
CKOOKH MIPUMEHSIST Pa3JINYHbIE CIIOCOOBI; aHATN3UPOBATh MICEMEHHas paboTa http://uchi.ru;
MHOTOWICH U PAaCIO3HABATh BO3MOXXHOCTh IIPUMEHEHHS http://onlinetestpa
8.2 Crioco6 rpynmupoBKH 3 05 TOTO WITH HHOTO TPHEMA PA3IOKEHHsS €0 Ha d.com.ru:
8.3 CI)opMyna Pa3HOCTH KBaJAPaTOB 3 MHOXHUTEJH. UHTEPaKTUBHBIC
8.4 DOopMyITBI PA3HOCTH M CYMMBI 1 [IpumenaTs paznuusabie GOPMBI CAMOKOHTPOJIS IPU MpE3EHTALUU
Ky6oB BBITIOTHEHUH TIPe0Opa3oBaHUil.
IIpuMeHsITh pa3I0KeHne Ha MHOKHTEIH K PEIICHHUIO
8.5 Paznoxenue Ha MHOXUTENH C 4 0,5 ——
MMPUMECHEHNEM HECKOJIBKUX
croco0oB
8.6 Penrenue ypaBHeHH ¢ TOMOIIBIO 2
Pas3JIOKCHUS Ha MHOXHUTEIIN
KOHTpOIE 1 KonTtponbHas pabora
Hmozonopazoeny 17
Pa3nen9.YacToTa H BEpOSITHOCTH
9.1 Cry4aifHbIe COOBITHS 2 [IpOBOIUTE SKCIIEPUMEHTBI CO CITyYalHBIMU UCXOJaMH, | YCTHBIN OIpoc; HUHTEPAaKTUBHbIE
9.2 YacToTa CIlyqaitHOro COOBITHS 1 B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHOTO MCbMEHHas pabota TpE3eHTAHN
93 BeposTHOCTS CITy4aiiHOro COBBITHS 1 05 MOJICTMPOBAHHS, HHTEPTPETHPOBATh HX PE3YITBTATEL.
BBIYHCITATD 9aCTOTY CIYYaifHOTO COOBITHS; OLIEHUBATH
BEPOSITHOCTH C TIOMOIIIBIO YaCTOTHI, TIOJYyIEHHO I
OIIBITHBIM ITYTEM; TIPOTHO3UPOBATH YACTOTY
HACTYIUIEHHS] COOBITHS 110 €10 BEPOATHOCTH.
IIpuBOIUTH IPUMEPHI CITy4allHBIX COOBITHIA, B
YaCTHOCTH JIOCTOBEPHBIX U HEBO3MOYKHBIX COOBITHH,
MaJIOBEPOSTHBIX COOBITHIA.
[IpHUBOANTD PHMEPHI PABHOBEPOSTHBIX COOBITHI
Hmozonopaszoeny 4
Pa3znenl0.lloBTopenue
Hmozonopaszoeny 4
OBUIEE KOJIMYECTBO YACOB I1O 102

IMPOT'PAMME
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8 KIIACC

No HaumeHoBaHue pa3iesioB U TeM Kosmm4ecTBo yacos JneKTPOHHBIE
n/n NPOrpaMMbl Hara Buawl, o ( OBbIE)
BCEro | KOHTPOJIb | NPAKTHY | HU3y4YeHH Buasl gedATeIbHOCTH ABL, QOPMBI uHppoBEI
HBIE eCKHe . KOHTPOJIsA o0pa3oBaTe/ibH
padoThI padoThI bI¢ pecyperl
Pazneal.AJredpandeckKue 1poou
1.1 Yro Takoe anredpandeckas pobs 1 KoncTpynpoBarts anredpandeckue BEIPasKeHHSI. VYcrHslii onpoc; http://rech.edu.ru;
1.2 OCHOBHOE CBOMCTBO ILpO6I/I 2 0,25 Haxoaute 0611acTh onpeeeHus anreopandeckoil 1podu;| mucbMeHHas paboTa http://uch_l.ru;
BBIITOJIHSATE YHCIIOBEIE II0ICTAHOBKH U BBIUKMCIISTH http://onlinetestpa
1.3 Crnoxenune H BbIYMTAHNE | 4 05 3Ha4YeHHUEe APOOH, B TOM HYHCIIE C HOMOLIBIO d.com.ru:
anre6panquKHx I[p066171. KaJIbKyJIATOpa®OopMyIUpOBaTh OCHOBHOE CBOMCTBO WHTEPAKTUBHBIC
1.4 VMHOXKEHHE " nenenue | 4 0,5 anredpamyeckoi IpoOH U MPUMEHSTH €ro I Mpe3eHTAIIN
anre6panuecKux apooeii. npeobOpazoBanus Apodeil. BEIMOMHATE AefCTBUS C
= anreOpamyeckuMu 1podsmu. [IpumeHsTs mpeoOpazoBaHus
15 IIpeoGpasoBanne BBIDAXKCHUH, | 4 0.5 BBIPKCHHI IS peleHus 3a1a4. Beipaxars nepeMeHHbIC U3
coAepKalnux anredpandecke (dopmyi (Gu3MUeCcKnX, FTEOMETPHIECKHX, OIMCHIBAIOIINX
apoOwu. ObITOBBIC cHTyanun). [IpOBOANTH HCCIIEOBAHHS, BBISIBIISAT
16 CTereHb C 1eIbIM TT0Ka3aTeeM 1 3aKoHOMepHOCTU. DOPMYIHPOBATh ONpPEAEICHHUE CTEIICHHU C
= LIeTIBIM NoKa3aTesneM. POopMyITHpOBaTh, 3aIHCHIBATh B
L7 CaoticTsa CTeneHn ¢ HEIBIM 3 0.25 CHUMBOJIMYECKON (pOpME U WILTFOCTPUPOBATH IPUMEPAMHU
ITOKa3aTeJICM. CBOWCTBA CTETICHH C LIEJIBIM ITOKa3aTeIeM; TPUMEHSTh
1.8 Penienue ypaBHeHui U 3a1a4. 3 CBOWCTBA CTETICHHU JJISI TPeoOpa3oBaHuUs BRIPAKEHHNA 1
KoHTpous 1 1 BBIYUCIIEHUH. VcroyIb30BaTh 3aIiCh YHCEIT B CTAHIAPTHOM KoHTpombHas pabota
BUJIE JUISl BBIPQJKECHHS Pa3MEPOB 00BEKTOB, JUTUTEIBHOCTH
IPOLIECCOB B OKpyXkaroiieM Mupe. CpaBHUBATh YUCIa U
BEJIMYUHBI, 3aIIUCaHHbIC C HCIOJIb30BaHNEM cTeneHu 10.
BBITIONHAT BBIYUCIICHHUS C PEAIbHBIMH JaHHBIMH.
BBINONHATE MPUKKUAKY U OLIEHKY PE3YJIbTaTOB BHIYMCICHHIL.
Pemmats ypaBHeHUs ¢ IpOOHBIMU KOA(PHUIIMEHTAMH, PEIIATh
TEKCTOBBIE 33/1aYH ANreOpandecKUM METOJIOM.
Hmozonopaszdeny 23
Pa3znen2. KBaapaTHble KOpHH
2.1 3ajaua Ha HaxOXKIEHHE CTOPOHBI | 1 DopMyITHPOBATH OTPEIEIECHHs KBaPATHOTO KOPHS 13 Verublii onpoc; http://rech.edu.ru;
KBapara uycna. Ipumensats rpadguk GyHKIuH y = X2 1715 MmUchMeHHas paboTa http://uch_l.ru;
HaXOX/ICHUS KOPHEW KBaJ[PaTHBIX yPaBHEHHUI, HCIIONB3YsI http://onlinetestpa
2.2 prauHOHaHLHHe aucna 1 HpHY HEOOXOJUMOCTH KaJbKYJISTOP; IPOBOJUTH OLICHKY d.com.ru:
2.3 Teopema Iludaropa. 1 KBaJpaTHbIX KopHed. CtpouTs rpaduk GyHKINHN Y = \/X, HMHTCPAaKTUBHBIC
24 KBanparhsiii KOpEHb | 2 HMCCIIENOBATH 110 rpaduKy €€ cBoHCTBA. Jl0Ka3bIBATH NPE3CHTALMK
(anmrebpandecKuii MoaXoxn) CBOHCTBA apU(METHUECKHX KBAPATHBIX KOPHEH;
25 Fpa(l)I/IK 3aBHCHMOCTH y = \/X 1 MPUMEHSATh UX K npeoGpaSOBaHn}? BBIpa)KECHUH.
< > Boruucaars 3HaueHUS BBIPpAXXCHUH, COACPNKAIIUX
26 CBoiicTBa KBAIPATHBIX KOPHEHL. 4 0,5 KBaJIpaTHbIC KOPHU; BBINOJIHATH 3HAKOBO-CHMBOJINYECKHUE
2.7 [IpeobpazoBanus BBIpaXCHUH, | 5 0,5 JeiiCTBUSL C UCIIONIb30BaHHEM 0003HAUCHHUI KBaIPATHOTO U
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CoACpKalIX KBaAPATHBIC KOPHU

Kybudeckoro kopHs. Uccrnenosars ypaHeHue x2 = a,

28 KyGH4eCKHii KOpeHb 1 HaXOJHUTh TOYHBIC ¥ NPUOIMKEHHBIE KOPHU IIpH a > 0.
DopMyaMpOBaTh ONPEAETICHUE KOPHS TPEThEH CTENEHH;
Kontpons 1 HaXOJUTh 3HAUYCHHUs KyOUUECKUX KOPHEH, Ipu Konrponsnas pagora
HEO0OXO0AUMOCTH HCIIOJIb3Ysl KAJIbKYJISATOP.
Hmozonopazoeny 17
Pa3nen3.KBaapaTtHble ypaBHEeHHUS
3.1 Kakue ypaBHEHHUS Ha3bIBAOTCS 1 Pacrio3HaBaTh KBaipaTHBIE YpaBHEHHMS, KITACCH(HUIIPOBATh | YCTHBINA OIPOC; http://rech.edu.ru;
KBa\PaTHBIMIL ux. BeiBoguTh (hopMyiTy KOpHEH KBaIpaTHOTO YpaBHEHHS. | MHCbMEHHas paboTa http://uch_l.ru;
= Pemiath KBaJpaTHbIE YPaBHEHHUS MTOJHbBIC U HEMOJHBIE. http://onlinetestpa
3.2 Dopmya KOpHEH KBAPaTHOTO 5 0.5 IIpoBoauTh mpoCTENIINE NCCIEA0BAHUSA KBAAPATHBIX d.com.ru:
YPaBHCHUSL. ypaBHeHHit. PeriaTs ypaBHEHHs, CBOASIINECS K HHTEPaKTHBHBIC
3.3 Bropas (1)0pMyJ‘Ia KOpHeH 1 KBaJpaTHBIM, IIyTEM NMPeoOpa3oBaHUi, a TAKKE C Mpe3eHTaluN
KBA/IPATHOTO YPABHEHHS. MTOMOIIBIO 3aMEHBI TepeMeHHoi. Habmonats n
AHAJIM3UPOBATH CBSA3b MEXK/Y KOPHAMH U KO3 DHUIIHEHTAMH
34 Perenne 3anaq 3 KBaJpaTHOro ypaBHeHuUs. DOpMyIHpOBaTh U JOKa3bIBaTh
3.5 Henonurele kBagpaTHbIe ypaBHeHus | 4 0,5 TeopeMy Buera, a Takxke 0OpaTHY TeopeMy, IPUMEHSTh
3.6 Teopema Buera 1 9TH TEOPEMBI JUTs PEIICHHs pa3HOO0pa3HbIX 3a1a4. Pemats
37 PasIioKEHNE KBaPATHOTO 4 05 TEKCTOBBIE 331241 aNreOpandecKHM CIIOCOO0M:
N MIEPEXOAUTH OT CIOBECHOI (HOPMYIUPOBKH YCIOBHS 3a1aUH
TPEXHJICHA Ha MHOXHTCIN K areOpandecKoil MOJIENH IyTEM COCTABICHUS
Kontpons 1 YPaBHEHUSL; PelIaTh COCTABICHHOE YPaBHEHHUE; Konrponshas pabora
HHTEPIPETHPOBATH Pe3ybTar. Pacno3HaBath KBapaTHbIN
TPEXUJICH, BBISICHATH BO3MOYKHOCTh PA3JIOKEHHUS Ha
MHOXHUTEIH, IPECTABIATh KBaAPATHBIA TPEXUICH B BH/IC
MIPOU3BEICHUs JIMHEHHBIX MHOXKUTeNeH. [IpruMeHsTs
PpazInyHbIe MPUEMBI CAMOKOHTPOJISL IIPH BBIOIHEHUH
npeobpaszoBanuii. [IpoBoaNTE HCCeOBaHUS KBaIPATHBIX
ypaBHEHUH ¢ OYKBEHHBIMH KO3 (QHUINEHTAMH, BEIBISTH
3aKOHOMEPHOCTH
Hmozonopazoeny 20
Pa3nen4.CucremMbl ypaBHeHHIl
4.1 JluneiiHoe ypaBHeHHWE C JaByms | 1 Onpenensth, ABISETCS JIU apa YUCeN PEIeHHeM VYcrHblii onpoc; httQ://rech.edu.ru;
TepeMeHHBIMH YPaBHEHUsI C ABYMsI IEPEMEHHBIMH; IPUBOAUTH MTPUMEPbI nHUCbMeHHast paboTa http://uch_l.ru;
v peLIeHHi ypaBHEHHH ¢ ABYMs IepeMeHHBIMU. Pemrats http://onlinetestpa
4.2 I'paduk smmeiinoro ypasuenns ¢ | 1 3a]a4M, areOpanyeckoil MOICITbI0 KOTOPBIX SBIIACTCS d.com.ru:
ABYMS ICPEMCHHBIMU YpaBHEHHUE ¢ ABYMs NTEpEMEHHBIMI; HAXOJUTh IIeJbIe WHTEPAaKTHBHBIE
4.3 YpaBHeHHE BUIA y:kx+| 2 0,25 peteHns myTéM mepedopa. Mpe3eHTaLNU
44 CHCTEMBI ypaBHEHHi. 3 05 Pacrnio3HaBaTh JINHEHHbIC YPABHEHUS C ABYMS
. MePEMEHHBIMH; CTPOUTH MPSAMBIC-TPadHKH JTHHEHHBIX
Pemenue CHCTEM YPaBHCHUH ypaBHEHHiT; U3BIEKATh U3 YpaBHEHHs Buaa y = KX + |
CII0CO0O0M CII0XKEHHUS] MH(OPMAIIUIO O MOJOKESHUH TPSIMON B KOOPANHATHON
4.5 Pemenne CHCTEM ypaBHeHui | 4 0,5 TLJIOCKOCTH.
CII0COOOM MOJCTAHOBKH Pacro3HaBarh napauielbHbIe U MePeCceKaronecs MpsMbIe
26 PellIcHIe 32139 C TOMOII0 CHOTeM | 5 05 10 MX YPaBHEHHSIM; KOHCTPYHPOBATh YPaBHEHUS HPSIMBIX,
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YpaBHEHHI

4.7

Bagaun Ha
IUIOCKOCTH

KOOPJIMHATHOU

Kontpons

napajuleIbHbIX JaHHOH Mpsi MOH. Mcronb30BaTh NpUEMBI
CaMOKOHTPOJIS IPH MOCTPOESHHHU IPaKOB TUHEHHBIX
ypaBHeHUil. Pemath cucteMbl ABYX JIMHEHHBIX YpPaBHEHUHN
¢ IBYMsI IEpeMEHHBIMU; UCTIOIb30BaTh rpaduueckue
[IpEJCTaBICHU JJIs UCCIICIOBAHUS CUCTEM JIMHEHHBIX
YpaBHEHUI; penaTs NPOCTEHIINE CUCTEMBI, B KOTOPBIX
OJIHO U3 ypaBHEHUII He ABiseTcs TUHEeHHbIM. [IpumenaTs
anreOpandecKuii anmapar Jursl perieHus 3a1ad Ha
KOOPJMHATHOM IJIOCKOCTH. Pelmars TekcToBbIE 3a1a4n
are0panyecKuM CriocoOoM: epeXoIUTh OT CIIOBECHOH
(hOpMYITUPOBKH yCIOBUS 3aJa4H K anreOpandecKoi
MOJIETIH MyTEM COCTaBJICHHUSI CUCTEMBI YPaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHH; HHTEPIIPETHPOBATh
pe3ynbTaT

Kontponbhas pabora

Hmozonopaszoeny

Pa3nen5. @ynkunu

5.1

Urenune rpadukoB

5.2

Uto Takoe QyHKIHS

5.3

I'paduk GyHKmN

5.4

CaoiicTBa (hyHKIUH

0,5

5.5

Jluneiinas dyHkuus

5.6

®ynkums Y=K/X u ee rpadux

Kontpons

RN NN NP

Boruncnsats 3HaueHus GyHKIMI, 3aJaHHBIX GopMyIaMu
(1py HEOO6XOTMMOCTH HCIIONIE30BATh
KaJIbKYJISATOP);COCTABIIATH TAOIUIBI 3HAYCHUN (DYHKITHIA.
Ctpouth no Toukam rpaduku QpyHKIIHI.
OnuchIBaTECBOMCTBA (DYHKIIMK HA OCHOBE €&
rpaduyecKoro npeacraBieHus. MoaenupoBaTk
peanbHbIe 3aBUCUMOCTH (opMysiamMu U rpadukamu. YntaTsb
rpaduky peasbHBIX 3aBHCUMOCTe. VcTonp30BaTh
(YHKIMOHAJIBHYIO CUMBOJIMKY JUIS 3aITHCH Pa3HOO0Opa3HbIX
(aKToB, CBA3aHHBIX C PACCMATPUBAEMBIMHU () YHKIMIMH,
oborariasi OIbIT BBITOJHEHUS 3HAKOBO-CHMBOJINYECKHX
neiictBuid. CTpOUTH pedeBble KOHCTPYKIUH C
UCIIONIB30BaHNEM (PyHKIIMOHAILHON TEPMHHOJIOTHH.
Hcnonb30BaTh KOMIBIOTEPHBIE ITPOrPAMMBI IS
MOCTpOeHNUs rpaduKoB QYHKIMH, IS HCCIIET0BaHUS
TIOJIOKEHUSI Ha KOOPIUHATHOH IIIOCKOCTH TpaMKOB
(YHKIUIA B 3aBUCUMOCTH OT 3HAUCHHUN KO3 PHUIIUCHTOB,
BXOJLIINX B popMyIy. Pacrno3HaBaTh BBl H3y4aeMBbIX
Gbyskmit. TToka3pBaTh CXEMaTHYECKH PACHIONIOKEHUE Ha
KOOPJIMHATHOM II0CKoCTH rpadukoB GyHKIMI BUIa Y =
kx,y = kx + b,y =k/x B 3aBucumocTH OT 3HAYCHUII
K03(GHUIIEHTOB, BXOAAMNX B (hopMyisl. CTpouTh
rpaduKy u3ydaeMbIX (YHKIHMA; ONUCHIBATh HX CBOMCTBA

VYcrHBIi onpoc;
MUCbMEHHAs paboTa

http://rech.edu.ru;
http://uchi.ru;

http://onlinetestpa
d.com.ru:

WHTEPAKTUBHBIC
Mpe3eHTalul

KonrposbHas padorta

Hmozonopaszoeny

14

Pa3nen6.BeposiTHOCTH M CTATHCTHKA

6.1

CraTucTuyecKue XapaKTCPUCTUKHU

6.2

Knaccuueckoe OIIpECIICHUE
BEPOSITHOCTH

XapakTepu30BaTh YUCIIOBBIE PSAJIbI C TOMOLIBIO PA3JIUYHBIX
CPEIHHUX.
HaxoauTthk BepOSTHOCTH COOBITHIA TIPH PAaBHOBO3MOXKHBIX

VYerHblil onpoc;
MUCbMEHHas paboTta

UHTEpPaKTUBHbIE
Ipe3eHTalH
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6.3 CJOXHBIE 3KCIIEPUMEHTBI 2 0,5 HCXO0JIaX; pelIaTh 3a1auy Ha BEIYUCIIEHUE BEPOATHOCTEN ¢
[pPUMEHEHHEM KOMOWHATOPHUKH.
HaXouTh reOMEeTpUUIECKUE BEPOSITHOCTH
Hmozonopaszoeny 6
Pasnea/.IloBTopenne
| TToBropenne 4 1
Hmozonopazoeny 4
OBIIEE KOJIMYECTBO YACOB 102 6 7,25
11O ITPO'PAMME
9 KJIACC
3“; HaHMeHO]::;)l:)I:; ;):;:;13103 U TeM KoauuyecTBo yacoB fara JneKTponmHbIe
BCEr0 | KOHTPOJIb | HPAKTHY | m3ydeHu Bl 1eSATeILHOCTH Bunei, popmbr (undposnie)
KOHTPOJIS o0pa3oBaTe/ibHbI
Hble ecKmue A
padoThl padoThl ¢ pecypeel
Pa3zneal.HepaBeHcTBa
1.1 JlelicTBUTENBHBIE YHCIA 3 IIprBOANT IPUMEPHI HPPALHOHATIBHBIX YHCEIT; VYerHslit onpoc; http://rech.edu.ru;
12 OO1111e CBOHCTBA HEPABEHCTE 2 0,25 pacro3HaBaTh palMOHAIbHbIC U HPPAHOHAIIBHBIC YKCIIa; nUCbMeHHast paboTa httQ://uch_l.ru;
~ n300paxkaTh YMCIIa TOYKAMH KOOPIHHATHON MPSMOH. http://onlinetestpad.
13 Pelenne IMHEHHBIX HEPABEHCTB > 05 HaxoauTh fecATHYHbIC NPHOIMKCHUS PAlHOHATBHBIX U com.ru:
14 Pemenne CHCTEM JUHEHHBIX | 3 0,5 HPPAIHOHATBHBIX THCEIT; CPABHUBAT H yIIOPS0UHBATE HHTEPAKTHBHBIE
HEPABEHCTB neficTBUTeNbHBIE Yrcia. OMICHBATE MHOKECTBO MPEe3eHTAINN
15 Jl0Ka3aTENILCTBO HEPABEHCTB 3 JEUCTBUTENBHBIX YKcell. Vcnonb30BaTh B MUCbMEHHOMN
MaTeMaTH4YeCKOH pedrn 0003HaYeHHs U rpadudecKie
16 YTO 03HAYAIOT CIOBA «C TOUHOCTBIO | 2 N300paXCHHS YHCIOBBIX MHOXECTB, TEOPETHKO-
J10...» MHOECTBEHHYIO CHMBOJIHKY. MICII01530BaTh pa3Hble
KouTpoiis 1 1 (opMBI 3amrcu TPUOITIKERHBIX 3HAYCHHIT; IeNIaTh BBIBOABI | KoHTposbHas paboTa
0 TOYHOCTH MPUOIIIKEHHUSI [0 3aIUCH TPHOTHKEHHOTO
3HAYCHML.
DopMyITHPOBATH CBONCTBA YHCIIOBBIX HEPABECHCTB,
WLTIOCTPHPOBATH X HA KOOPAHMHATHOM MPSAMOiA,
JIOKa3bIBaTh aIrebpandeck; IPUMEHSTh CBOMCTBA
HEpaBEHCTB B XO/I€ pelleHus 3a1ay. Pemars nuHeiiHbIe
HEpaBEHCTBA, CUCTEMBI JJUHEHHBIX HEPABEHCTB C OJTHOM
riepeMeHHoi. JIoKa3bIBaTh HEPABEHCTBA, TIPUMEHSS
MpUEMBI, OCHOBaHHBIE Ha ONPE/ICIICHUU OTHOLICHHH
«BOJTBIIIe» U «MEHBIIIE», CBOMCTBAX HEPABEHCTB,
HEKOTOPBIX KJIACCHIECKHX HEPaBEHCTBAX.
Hmozonopaszoeny 19

Paznen2. KBaapaTtuuHasi pyHKUMs
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2.1 Kakyro (yHKIHIO HA3bIBAIOT 3 0,5 Pacrno3HaBaTh KBaJApaTUYHYIO (YHKIUIO, TPUBOIUTH VYerusiit onpoc; httg://rech.edu.ru;
KBaApaTHIHOI MPUMEpPbI KBaJAPATUYHBIX 3aBUCHMOCTEHN U3 pealbHOM MUChbMEHHas! paboTa httg://uch.l.ru;
— KU3HH, QU3UKH, TEOMETPHH. BBISABISTE MyTéM http://onlinetestpad.
2.2 I'paduk pyHKumn y=ax 1 HabmoneHui 1 006001maTh 0COOCHHOCTH rpaduKa com.ru:
2.3 Cnasur rpaduka GyHKIUN 4 0,5 kBasipaTHIHON yHKIMN. CTPOUTH M N300paxaTh HHTEpaKTUBHEIE
y=ax23)10m> oceil KoopIMHAT CXEMaTHIECKH TpaduKu KBa,Z[paTI/I‘{}(I;IX ¢byHKUHH; TIpe3eHTaLIH
< BBIIBIITH CBOMCTBA KBaJPaTHIHBIX (QYHKIHH 11O NX
24 I'paguk KBaapaTiHOit dyHKIyM 4 rpadukam. CtpouTs Gosee CI0KHBIE TPaMKH Ha OCHOBE
25 KBanparHble HepaBeHCTBA 4 rpadukoB Beex u3ydeHHbIX pyHKuuiA. [IpoBoauTh
2.6 Merton nHTEpBaIOB 3 Pa3HOOOpa3HBIE UCCIIEN0BAHMUS, CBA3AHHBIE C
KouTponn 1 KBaJIpaTUIHON (yHKIMelH 1 €€ TpaduKom. KonrponbHas pabora
BBINOIHATE 3HAKOBO-CUMBOJIMYECKUE ICHCTBUSA C
HCTIOJIb30BaHNeM (DyHKIIMOHAILHOW CHMBOJIMKH; CTPOHUTH
peueBble KOHCTPYKIMH C MCIOIB30BaHHEM
(YHKIMOHAJIBHON TepMHHONOTHH. Pemars KkBagpaTHbIe
HEepaBeHCTBA, a TAK)Ke HEPaBEHCTBA, CBOISIINECS K HUM,
MyTEM HECITIOXKHBIX MTPeoOpa3oBaHUii; pemaTb CHCTEMbI
HEpaBEHCTB, B KOTOPBIX OJJHO HEPABEHCTBO MIIH 00a
SIBIISTIOTCS KBaPaTHBIMU.
[TpumeHATH anmapaT HEPaBEHCTB IPH PEIICHUH Pa3INIHBIX
3amad
Hmozonopazoeny 20
Pa3nen3.YpaBHeHHs U CHCTEMBI YPaBHEHUIl
3.1 PannoHaibHbIe BHIPaXKEHHs 4 0,5 Pacro3HaBarh palMOHAILHbIE U UPPALIMOHATIBHBIE VYcrHblii onpoc; http:// rech.edu.ru;
32 Llesble ypaBHeHns 2 0,25 BBIPKEHHs, KIIACCH(HUIMPOBATh PAlIHOHATIbHbIC nUCbMeHHast paboTa http:// uch_l.ru;
BbIpakeHusi. HaxoauTh 0611acTh ONpeeneHus http://onlinetestpad.
33 JpoOHbIe ypaBHEHHS 4 05 PanMOHANEHOTO BBIPKEHHS; BEIMOTHATE YHCIOBEIE H com.ru:
3.4 Pemenue 3amau 4 OyKBEHHBIE TIOACTaHOBKH. [IpeoOpa3oBEIBATE LENbIE U MHTEPaKTUBHBIC
35 CucreMnl ypaBHeHHﬁ C IByMsI 4 0,5 IpoOHBIE BEIPaKEHHUS; TOKA3bIBATh TOKIECTBA. ﬂaBaTLv TIpe3eHTalluH
lepeMeHHBIMH rpadudecKyro HHTepIpeTanuio GyHKINOHATBHBIX CBOWCTB
BBIpaKE€HUI ¢ OJTHOM nepeMeHHON. Pacrio3HaBath 1esble u
36 Pernenne 3asa4 2 IpoOHBIe ypaBHeHUs. PemaTh 1ienble v 1poOHbIe
3.7 Fpa(bnqecxoe HCCJICIO0BAaHUC 3 BBbIpa)KEHUS, IPUMEHsISI pa3inuHble MpUuéMbl. CTPOUTH
ypaBHEHHi rpaduky ypaBHEHUI C ABYMsI IIEPEMEHHBIMH.
KoHTpOJIE 2 KoncTpynpoBaTh S5KBHBaIEHTHBIE PEUEBBIC BHICKA3bIBAHUS KoHTponbHas pabota

C UCTIONIB30BaHNEM aIreOpanIecKoro ¥ TeOMETPHIECKOT0o
SI3BIKOB. Pemarh ciucTeMsl IBYX ypaBHEHHH C IBYMsI
TIepEeMEHHBIMH, UCTIONB3YSI MUPOKHIT HAOOp PHEMOB.
PemraTh TEKCTOBBIC 3a/1a4H AJIreOpPandeckuM Crocodom:
HEePEeXOIUTh OT CIIOBECHOH (hOPMYIIMPOBKH YCIOBHS 33/1a4H
K anrebpanyeckoil Moeny myTéM COCTaBICHUS YpaBHEHHS
WIN CUCTEMBI YpaBHEHUH; pellaTh COCTaBICHHOE
ypaBHEHHE (CHCTEMY ypaBHEHUH); HHTEPIPETUPOBATH
pe3ynbTat. Mcnons30BaTh QyHKIHOHATEHO-TPAadUIECKIe
TIPEICTABICHHUS [UISl PELICHHs] M FICCIIEJOBaHUS YPaBHEHUI
U CUCTEM
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Hmozonopazoeny | |

Pa3znend4.ApudMernueckasi U reoMeTpuUecKasi MPOrpeccuu

4.1 YucnoBble MOCIEN0BAaTENIbHOCTH [TpuMeHsATh HHACKCHBIE 0003HAYEHHUS, CTPOUTH PEUECBbIC VYerslit onpoc; http://rech.edu.ru;
BBICKa3BIBAHUS C MCIIOJIb30BAHHEM TEPMHUHOJIOTHH, MUChbMEHHas! paboTa http://uchi.ru;
4.2 Apugmerndeckas Iporpeccust 3 0,25 CBSI3aHHOI! C HOHATHEM II0CIIEA0BATEIBHOCTH. BBI4ncaTh http://onlinetestpad.
4.3 CymmMma MEPBBIX n 4JICHOB | 3 0,25 4JIeHbl MOCIIEA0BATENLHOCTEH, 3aJaHHBIX (POPMYJIOH N-ro com.ru:
apr(METHYECKOI TIPOrpeccruut YJIeHA WK PEeKypPEeHTHOM GopMyoil. Y cTaHaBINBATD MHTEPaKTUBHBIE
4.4 TeoMeTpHaecKasi POrPeccrs 3 0,25 3aKOHOMEPHOCTH B IOCTPOCHHH TIOCIIC/0BATEILHOCTH, MpE3eHTAINH
45 Cymma Fr— n aneHos | 2 0,25 €CITM BBIIIUCAHBI TIEPBBIE HECKOJIBKO €€ YIICHOB.
. HN300paxarh WIeHbI TTOCIEI0BATEIFHOCTH TOYKAMHU Ha
TEOMETPUUYECKON TPOrPECCUU .
KOOPIMHATHOM IIOCKOCTH. Pacro3HaBath
4.6 [IpocTbie 1 CITOKHBIC MPOLCHTBI 3 apu(pMETHIECKYIO U TEOMETPHIECKYIO IIPOTPECCHH TIPU
Kontpons 1 1 Ppa3HbIX crnocobax 3a1aHus. BHIBOAUTE Ha OCHOBE KontponbHast paGora
JOKa3aTeNbHBIX pacCy>KAeHUI (HOPMYIIBI OOIIETo WieHa
apupMeTHYECKON U TEOMETPHIECKOM TIPOrPECCHit, CYMMBI
MEPBBIX N WIEHOB apH()METHIECKON  TEOMETPUYECKON
MPOTPECCHIA; PElIaTh 3aa4H C UCTIOJb30BAHUEM ITHX
¢dbopmyiL.
PaccmaTpuBaTh npuMepsl U3 peaabHON )KU3HH,
WLTIOCTPHPYIOLINE H3MEHEHHE B apH(METHIECKOM
[POTPECCHH, B TEOMETPHIECKOM MPOTPECCHH; H300paKath
COOTBETCTBYIOLINE 3aBUCUMOCTH rpadmaecku. Permars
32189 Ha CIIOKHBIE MPOIIEHTHI, B TOM YHCIIE 3a/[a9H U3
peasbHON NPAKTUKH (C UCTIONb30BAHHEM KAJIbKYIISATOPA)
Hmozonopazoeny 17
Pa3nen5.CtaTucTiKa H BePOSITHOCTh
BrI60pOYHbIE HCCIIEOBAHMUS 2 OCyIIECTBISATh MOMCK CTATHCTHYECKOM MH(OPMAIIHH, VeTHbii onpoc; MHTEPAKTUBHbIE
VIHTepBanbHbIi psL. [McTorpaMMa 2 PaccMaTpHBATE PEANbHYIO CTATHCTHYECKYIO uHpOpPMAIHIO, | MUCbMEHHAs paboTa TMpE3EHTAIMH
OPraHM30BBIBATD U AHAM3UPOBATH ¢€ (PAHKHUPOBATH
XapakTepucTHKa pazopoca 1 JlaHHbIE, CTPOUTH HHTEPBAIIbHBIE PSIBI, CTPOUTD
CratucTuyeckoe OILICHHUBAHHEC ul?2 0,5 JMarpaMMBbl, ITOJUTOHBI YaCTOT, TUCTOTPAMMBI; BBIYUCIIATH
HPOTHO3 Ppa3iUYHBIE CpEeHIE, a TAKKEe XapaKTePHCTHKH pa3dpoca).
[IporHO3MpOBATh YACTOTY TIOBTOPEHHUSI COOBITHS HA OCHOBE
MMEIONIUXCS CTATHCTHYECKUX JIAHHBIX
Hmozonopaszoeny 6
Pa3znen6.IloBTopenune
| ToBTopenue Kypca 7-9 kimaccos 14 2 3
Hmozonopaszdeny 14
OBIIEE KOJIMYECTBO YACOB I10 102 7 8,5

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECHIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

7 KJIACC

Hopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue, Anrebpa, 7 kiaace, AKIIMOHEPHOE
obmectBo"M3narenscTBo"[IpocBemenue"”

8 KIIACC

Hopodeesl.B.,CyBopoBaC.b.,bynumosudE. A .unpyrue, Anredpa,kaacc, AKIIMOHEPHOEOOIECTBO
«M3parenscTBo«l IpocBeienne»

9KJIACC

Hopodeesl.B.,CyBopoBaC.b.,bynumosudE.A.unpyrue, Anredpa, 9xinacc, AKIIMOHEPHOEOOIECTBO
«M3marensctBo«l IpocBemienne»

METOJNYECKUE MATEPHUAJIBI U1 YUUTEJIA

1.Anrebpa. 7, 8, 9 xnacc: yuebHuk s obmeodpaszosat. opranm3anuii / [['. B. Jopodees, C. b. CyBoposna,
E. A. Bynumosuy, JI. B. Ky3nenosa, C. C. Munaesa, JI. O. Pocnosa].

2.Anrebpa. Pabouas Trerpans. 7, 8, 9 xiacc.

3. Ecragwena JI. I1., Kapn A. I1. Anre6pa. lunaktudyeckue marepuaisl. 7, 8, 9 kiacc.

4. Anreopa. Temaruueckue Tectol. 7-9 kmacc / [JI. B. Ky3nenoBa, C. C. Munaesa, JI. O. Pocnoga, C.
b.Cysoposa].

5. Kyznemnona JI. B., Munaesa C. C., Pociosa JI. O. Anre6pa. KoutposibHbie padboThl. 7-9 Ki1acchl.

6. Anrebpa. Meronuueckue pekomenaamun. 7-9 kinacc / [C. b. CyBoposa, E. A. Byaumosuy, JI. B.

Kyznenona, C. C. Munaesa, JI. O. Pociosa].



