


IHHOACHUTEJBHAA 3AIINCKA

Anrebpa SsBISICTCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO 0OIIEro oOpa3oBaHUs: OHA
obecrieynBaeT M3y4eHHE IPYTUX ITUCIHMIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'YMaHHTapHOTO
LUKIOB, €€ OCBOGHHME HEOOXOAUMO MJisi MPOJOJIKEHHs OO0pa30oBaHMS M B MOBCEIHEBHON KH3HHU.
Pa3Butue y 0oOydarommxcsi HayqyHbIX MPEJCTABICHUNA O MPOUCXOXKACHUHN U CYIIHOCTH ajareOpandeckux
abcTpakiuii, crnoco0e OTpakeHUsT MaTeMAaTUYeCKOM HayKoil SBIEHUN M MPOLECCOB B MPHUPOAE U
o0I1IeCTBE, POJIM MATEMATUYECKOTO MOJICIIMPOBAHMS B HAYYHOM MO3HAHUH M B MPAKTHKE CIIOCOOCTBYET
(GbOpMHPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KAueCTB MBIILJICHUS, HEOOXOIUMBIX Ji aJanTaliu B
coBpeMeHHOM 1udpoBoM obmiecTBe. M3ydueHne anreOpbl 0OecrieunBaeT pa3BUTHE YMEHHS HAOIIOAATh,
CpaBHMBAaTh, HAaXOJUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTU
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBUSL W BBIBOABI, (DOPMYyTUpPOBATH YTBEpPXKICHUS.
OcBoeHnue Kypca anreOpsl oOecredynBaeT pa3BUTHE JIOTMUECKOTO MBILIUICHHUS OOYYaloIIUXCs: OHU
UCTOJNB3YIOT JENYKTHBHBIE W WHAYKTHBHBIE DPACCyXACHHUS, OOOOIIEHWEe U KOHKPETU3AIHUIO,
abctparupoBanue u aHaioruto. OOyueHue anreOpe mpeArnojaraeT 3HAYUTENBHBIH  00BEM
CaMOCTOSITEJILHOM JIEATEIBHOCTH 00yJaroMXcsl, I0ITOMY CAMOCTOSITEIIbHOE PELLIEHUE 3a7au SBISAETCS
peanuzanuei JesTeIbHOCTHOTO MPUHIUIIA O0yYEHUSI.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Ainredpay Jisi OCHOBHOTO OOIIETr0 oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJIEP)KATEIbHO-METOINYECKUE JIMHUU: «Yucia W BBIYUCICHUSY,
«AnreOpanueckrue BBIPAXKEHUS», «YpaBHEHUS U HepaBeHCTBay», «PyHkuum». Kaxnas u3 3Tux
COJIEPKATEIIbHO-METOANYECKUX JIMHUN pa3BUBACTCS Ha NPOTSKEHUH TPEX JET HU3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C JAPYTHMH €ro JHUHUSMH. B Xome wu3ydeHHs ydeOHOTO Kypca OOYy4aromumcs
MIPUXOAUTCS JTIOTUYECKHU PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M C 3TUM
B IIPOrpamMMy y4eOHOTO Kypca «Anredpay BKIIIOYEHB HEKOTOPHIE OCHOBBI JIOTUKHU, IPECTABICHHBIE BO
BCEX OCHOBHBIX pasz[eliax MaTeMaTHYecKOro o0O0pa3oBaHUsi U CIIOCOOCTBYIOIIHME OBJA/ICHUIO
00y4aroImUMUCST OCHOB YHHBEPCAIBHOTO MaTeMaTH4EeCKOTo si3bika. ConepiKaTeabHONH M CTPYKTYPHOM
0COOEHHOCTBIO y4EOHOTO Kypca «AnreOpay sSBISETCS €ro HHTETPUPOBAHHBINA XapakTep.

Conepxxanne nuHUM «YMciaa W BBIYUCICHHS» CIY)KAT OCHOBOHM ISl NAJbHEHIIETO W3YyYCHHS
MaTEMaTHKH, CHOCOOCTBYET PAa3BUTHUIO Yy OOYYaOIIMXCS JIOTHUYECKOTO MBIIIICHHS, (HOPMUPOBAHUIO
YMEHHUS TOJIB30BATHCS aJTOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX
Il TIOBCEIHEBHOW KM3HU. Pa3BUTHE MOHATHS O YMCIIe Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
CBSI3aHO C pAlMOHAIBHBIMH ¥ HUPPANMOHATIHHBIMH YHCIaMH, (OpPMUPOBAHHEM TIPEICTABICHUH O
JEUCTBUTENILHOM 4YHCIe. 3aBeplleHHe OCBOCHMS YHUCIOBOM JMHUU OTHECEHO K CpeJHeMy oOliemy
00pa3oBaHMUIO.

ConepxaHue JByX anreOpandeckux JMHUN — «AnreOpanyueckue BBIPRXKEHUsS» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHHIO Yy OOy4aromMXCs MaTeMaTUYecKoro arrmapara,
HE00XO0AUMOTO JUIs pellieH s 3a7a4 MaTeMaTHKH, CMEXHBIX MTPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero o0Opa3zoBaHusi Y4eOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palMoOHaNBHBIX BbIpaXEeHUH. AnreOpa JAEMOHCTpPUpPYET 3HAu€HHE MaTeMAaTUKU Kak s3bIKa IS
MOCTPOSHHSI MaTEMAaTUYECKIX MOJIENICH, OMUCAHUS TTPOIECCOB U SBJICHUHN peanbHOro mMupa. B 3amaun
oOyyeHus anreOpe BXOIAT TaKKe JalbHeiliee pa3BUTHE AITOPUTMHUYECKOTO  MBINUICHUS,
HEOO0XO/MMOTO, B YAaCTHOCTH, JUISI OCBOGHHMS Kypca HWH(MOpPMATHKH, W OBJAJEHHE HaBBIKAMHU
JEeTyKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO
BOOOpakeHus1, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue (yHKIMOHAIBHO-TpApUUECKOW JMHUU HALEIEHO Ha IOoJIyueHHe OOy4arolUMUCs
3HAHUN O (PYHKIMSAX Kak BaKHEHIIEH MaTeMaTH4YeCKOW MOJENTW IS ONMUCAHUS W HCCIEIOBaHUS
pa3HOOOpa3HBIX MPOILIECCOB U ABICHUN B NpHpojie U obmecTBe. M3yueHne marepuana cnocoOCTBYeT
Pa3BUTHIO y OOYYarOIIUXCS YMEHHs HCIONB30BaTh PA3IMYHBIE BHIPA3UTEILHBIC CPENCTBA S3BIKA
MaTeMaTHUKd — CIIOBECHBIC, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKJIaJ B (OPMHPOBAHUE
MPEJICTaBICHUI O PO MAaTEeMaTHKHU B PAa3BUTHH [TUBWIIN3AIUHN U KYJIbTYPHI.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax u3y4aercss yuyeOHBIH Kypc «Amnrebpa», KOTOPBIH
BKJIIOUAET CJIENYIOIINEe OCHOBHBIE Pa3/eiibl cojepkaHus: «Hucna u BBIYMCIECHUN», «Airedpanyeckue
BBIpQXEHUS», «Y PaBHEHUS U HEPABEHCTBA», «DyHKIUN».

Ha usyuenne yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3 gaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Henenio), B 9 kinacce — 102 vaca (3 gaca B Heflelnto).



1. COAEP’) KAHUE OBYYEHUA

7 KJIACC

Yuciaa v BBIYUCTICHUA

JlpoOu OOBIKHOBEHHBIE W NECATHYHBIC, MEPEX0J OT OAHOW (POpMBI 3amucHu ApOOEH K IPYroi.
[loHsiTHE palMOHAIBLHOIO YHUCIA, 3allCh, CpPaBHEHHUE, YHOPSAAOYMBAHUE DPALMOHAIBHBIX YHUCEIL.
Apudmernueckue ASHCTBUS C palMOHANIbHBIMM yucliaMH. PeleHue 3amad U3 peanbHO MPaKTUKU Ha
9acTu, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpe/eleHne, IpeoOpa3oBaHue BbIPAXKEHUI HAa OCHOBE
OTIpeJIeJIeHUs, 3aMUCh OONBIINX Yncel. [IpomenTsl, 3anich MPOLEHTOB B BUAE APOoOU U IpodU B BUIE
IIPOLEHTOB. TpY OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEATbHOU TPAKTUKH.

[IpumeHeHne MPU3HAKOB JAETUMOCTH, Pa3JI0OKEHNE HA MHOXKUTENIN HATYPaJIbHbIX YHCEI.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKECHUS C IepeMeHHOW. J[lomycTumble 3HaYeHUS
nepeMeHHbIX. [IpencTaBienue 3aBUCUMOCTH MEX]Iy BEJIMYMHAMHU B BUAe (HopMyibl. Berumcienus mo
¢dopmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPAXKEHUH, TOXKJECTBEHHO PABHbBIE BBIPAXKEHMS, IPaBUIIA
npeoOpa3oBaHus CyMM M MpPOU3BEACHUH, MpaBHJa PACKPHITHSA CKOOOK M TPHBEISHHS IMOI0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHbp MHorouwieHa. CIlO)K€HHE, BBIUUTAaHUE, YMHOXKEHUE
MHOTo4JIeHOB. DOpMYJIbl COKPALIEHHOIO YMHOXKEHUS: KBAJApaT CyMMBbI U KBaJpatr pasHocTd. Popmyia
pa3HOCTH KBaJIpaToB. Pasnoxxenne MHOT'OUYJICHOB
Ha MHOYKUTEJIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHWs, TIpaBWia NpeoOpa3oBaHUS YPAaBHEHUS, PAaBHOCHIBHOCTH
YpaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIIO KOpHEH JIMHEWHOIO YPaBHEHHUs, PEIIEHUE
JUHENHBIX ypaBHeHHH. COCTaBlIEHHME YpaBHEHHMI 10 YCJIOBHIO 3alaud. PeleHue TEKCTOBBIX 3a1ad ¢
MMOMOUIBIO YPABHEHHUI.

JIuHeltHOe ypaBHEHHE C JBYMs IepeMeHHbIMH M ero rpapuk. Cucrema JBYX JHUHEHHBIX
YpaBHEHUH € JIByMsI I€peMEHHbIMH. PelieHne cuctem ypaBHEHHUI criocoOoM mojacTtaHoBKU. [Ipumepsl
pEILIEeHNs TEKCTOBBIX 3aa4 C IIOMOILBIO CUCTEM YpaBHEHUI.

DOyHKIUH

Koopaunarta Touku Ha npsmoil. YucinoBble MPOMEXYTKH. PaccrosiHume Mexny AByMs TOYKaMU
KOOPIMHATHOMN IIPSIMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu OXwu Oy. AOcmucca M opauHaTa TOYKM Ha
KOOpJAMHATHOM muiockocTu. IIpumeps! rpadukoB, 3agaHHbIX Gopmynamu. UteHne rpaduKoB peasbHbIX
3apucumocteil. Ilonarue Qynkuun. I'paduk ¢ynkunu. CpolictBa QyHkimil. JIuneitHas QyHkims, e€
rpaduk. I'padux ¢yukiuu y = [x|. ['padudeckoe pemienre THHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KUIACC

Yucia v BbIYUCTICHUSA

KBanpatHslit kopeHs u3 uucina. [Tonstue o0 uppannoHaabHOM dncie. JlecaTuuHble MpUOInKEeHNs
UppalMoHaNbHBIX YHcel. CBoHCTBa apu(@METHYECKHUX KBaJpaTHBIX KOpPHEH U HUX NpPUMEHEHHE K
peoOpa3oBaHUIO YHCIOBBIX BHIPAKECHUN U BBIYMCICHUSAM. [{eficTBUTEbHBIE YHCIIA.

CreneHsb ¢ 1enbIM MokaszaTeseM u €€ cpoiicTBa. CTaHaapTHas 3alKiCh YHUCIa.

Auaredpanyeckne BbIPaKeHHA

KBanpathslil TpéxuiieH, pa3ioKeHue KBaJpaTHOro TPEXUIEHA Ha MHOKHUTEIH.

Anrebpanueckast 1pobb. OCHOBHOE CBOWMCTBO anredpanueckoil qpodu. CroxkeHue, BbIUUTAHHUE,
YMHOKEHUE, IeJIeHre anredpandeckux qpooeil. PanmonansHblie BeIpaKeHHUs U UX MpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, ¢popMyna KOpHEHl KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue
yYpaBHEHMH, CBOJSIIMXCA K JIMHEHHBIM M KBajapaTHeIM. [Ipocreiimme apoOHO-palioHalbHbIE
YpaBHEHHS.



I'paduueckass MHTEpHperanusi ypaBHEHHUH C JByMs IE€PEeMEHHBIMH U CHCTEM JIMHEHHBIX
YPAaBHEHUN C IByMs IEpEeMEHHBIMU. IIpumepsl pemieHus CUCTEM HEIMHEWHBIX YPaBHEHUN C ABYMs
IIEPEMEHHBIMH.

Perienue TeKCTOBBIX 33aa4 aNreOpandeckuM CrioCOOOM.

UucnoBble HepaBEeHCTBA M WX CBoiicTBa. HepaBeHCTBO ¢ OnHOM mepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJHOM NepeMeHHONW. CUCTEMBI IMHEIHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DyHKUMH

[Tonarue ¢pynkuun. O61acTh onpeneneHust 1 MHOXKeCTBO 3HaueHui ¢pyHkuuu. CriocoObl 3a1aHus
GbyHKIHH.

I'paduxk pynkuu. Urenue cpoiictB dyHKuuu mo e€ rpaduky. [Ipumepsl rpadukoB QyHKIHMA,
OTPaXKAIOIIUX PEAIBHBIE IIPOLIECCHI.

OyHKIUY, ONUCHIBAIOIINE NPSMYIO U 00paTHYIO MPONOPLUOHATIbHbBIE 3aBUCUMOCTH, UX I'paduKu.
Oyukmun y = X2, y = X3, y = Vx, y=|X|. ['paduaeckoe peleHie ypaBHEHHI 1 CHCTEM YPaBHEHHI.

9 KJIACC

Yuciia 1 BbIYMCICHUS

ParnmonanbHeie 4yncna, UppaloOHAIBHBIC YHCIIa, KOHEUYHBIE U OECKOHEUHBIE JAECATUYHBIE TPOOH.
MHOXecTBO JeMCTBUTENIBHBIX YHMCEN, ACHCTBUTENbHbIC YUCIA KaK OECKOHEUYHbIC NECATUYHBIE IPOOU.
B3auMHO OJTHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JIEHCTBUTENIBHBIX YMCEI M KOOPJAMHATHOM
MPSMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(METHYECKHE JCHCTBUS C NEHCTBUTEIBHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AITUTEIBLHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEénHOe 3HaYeHUE BEIWYHHBI, TOYHOCTh NMpuoOmmkenus. Okpyriaenue uucen. [Ipukuaka n
OLICHKA PE3yJIbTaTOB BBIYUCIICHU.

YpaBHeHHsI U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHU M, CBOAALLMXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHHH, CBONAIIMXCA K KBaJapaTHBIM. bHKBagpaTHOE
ypaBHeHue. Ilpumepsl pelieHHs ypaBHEHMHM TPETbE M UYETBEPTOM CTENEHEM pa3lokKEHUEM Ha
MHOXUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YypaBHEHHH. PelleHne TEKCTOBBIX 3a7ay alnredpanvyeckuM
METO/IOM.

VYpaBHeHHE C ABYMs NEpEeMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JMHEHHBIX ypaBHEHUMN
C AByMs IIEpEMEHHBbIMHU. Pemenue cucreM IByX YpaBHEHM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOpoO#i cTeneHu. ['paduueckas MHTEpIIpeTaUs CUCTEMbI YPaBHEHUH ¢ ABYMs IEpEeMEHHBIMU.

Perrenre TekCTOBBIX 33724 aNreOpanyeckuM CIiocoOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. Penmenue cucreM JINHEWHBIX HEPAaBEHCTB
¢ onHOI nepemenHoil. KBagpaTHble HepaBeHCTBa. I'paduueckas nHTepHpeTalyst HEPaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

DyHKUMH

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabosna, KOOpAMHATH BEPIIUHBI MMapadOJIbI,
OChb CUMMETpPHUU TapaboJIbl.

Ipadukn dyskmmit: y = kx, y=kx + b, y =k/x, y =x3, y = VX, y = [x| i nx cBoiicTsa.

Yucii0Bble MOCIEA0BATEILHOCTH M POIPECCUH

[loHATHE YMCIIOBOM TMOCHENOBATEIBHOCTH. 3aJaHUE IIOCJIEN0BATEIBHOCTH PEKYPPEHTHOU
bopmyoit u popmysoi N-ro uieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. dopmynsl N-ro wieHa apupMeTH4YecKod u
TEOMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne uineHOB apu(METHYEeCKOM M TEOMETPUYECKOM Mporpeccuid TOYKaMH Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHENHBIN U SKCIIOHEHLIUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



JInyHOCTHBIE  pe3yJIbTATBI OCBOCHUSI ~ IpOrpaMMbl  yuyeOHOro  Kypca  «Axredpa»
XapaKTepU3YIOTCA:

1) naTpHoTHYeCKOE BOCIINTAHHE:

MPOSIBJICHUEM HHTEepeca K MpPOILIOMY M HACTOSIIEMY POCCHMCKONM MaTeMaTWKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKCHHMSM POCCHUMCKHUX MAaTE€MaTHMKOB M POCCHHCKONM MAaTEMATHYECKOM IIKONBI, K
MCIOJIB30BAHUIO 3TUX JOCTHKEHUH B PYTrUX HAyKax U MPUKIAJHBIX cepax;

2) rpaKIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJHEHHIO OO0SM3aHHOCTEW TpaKAaHWHA W peaju3alid ero Ipas,
IIPEJCTaBICHUEM O MaTeMaTHYECKMX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBICHUH,
npoIenyp TPakIaHCKOro OOmecTBa (HAampuUMep, BBHIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAECHUIO
TUYECKUX MpPOOJEeM, CBSI3aHHBIX C IMPAKTUYECKUM IPUMEHEHHEM JOCTHXKEHMH HAayKH, OCO3HAaHUEM
B2XHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHE€ B pELICHUHM MPAKTUYECKHX 337a4 MaTeMaTh4ecKon
HaIpaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTeMaTHUECKOro 00pa30BaHMs HA MPOTSKEHUU BCEH KU3HU
IUIsL YCTICHTHOM TpO(eCCHOHATBHON IEATEIIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM MHAMBUIYAIbHOM TPAeKTOPHH 00pa30BaHMsI M )KU3HEHHBIX IUIAHOB C Yy4ETOM
JMYHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYecKoe BOCIIUTAHNE:

CIOCOOHOCTBIO K AMOIMOHAIILHOMY M ACTETHYECKOMY BOCIIPUSITHIO MAaTEMaTHUYECKUX OOBEKTOB,
3ajJjay, pelleHu, paccyKAeHUi, yMEHHIO BUJIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'O TIO3HAHUS

OpHEHTAIMeN B IeITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX IPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKa, MPUPOJBI M 0OIIecTBa, MOHMMAHUEM MAaTeMaTUYECKOH HayKH
Kak c¢epbl 4YeIOBEYECKOW JEATENIbHOCTH, JTaloB €€ pa3BUTHSA M 3HAYUMOCTU JUISL Pa3BUTHUSA
UBWIN3ALUHN, OBJAJCHHEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTH4eCKOH KyJIbTypoH KaK CpeICTBOM
[IO3HAHUS MHUPA, OBJIAJICHUEM NPOCTEHIINMI HaBbIKAMH HCCIIE0BATEIbCKON JESITEIbHOCTH;

6) puzuueckoe BocnHTaHHe, (POPMUPOBAHHE KYJIbTYPbl 30POBbSi H IMOIMOHAJILHOIO
0J1aronoyyus:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHUECKHWE 3HAHUS B MHTEPECax CBOETO 3/I0POBBS, BEIACHUS
3I0pOBOTO 00pa3a »KU3HU (370pOBOE€ NHUTaHUE, COATAHCUPOBAHHBIN pPEKUM 3aHATUH U OTABIXA,
perynspHas ¢puznyecKas akTHUBHOCTH), C()OPMHUPOBAHHOCTBIO HaBbIKa pedIeKcuu, TpU3HAHUEM CBOETO
IIpaBa Ha OIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4yeioBeKa;

7) KOJIOTHYECKOEe BOCTIMTAHME:

OpHEHTalell Ha MpPUMEHEHHEe MaTeMaTWYeCKMX 3HaHUM i pelleHus 3anad B 0O0JIacTH
COXPaHHOCTH OKpYKAIOMIeW Cpelibl, INITAHMPOBAHMUS ITOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX ITOCTIEICTBUI
IUI OKpPY’Kalolle cpelbl, 0OCO3HAaHUEM IJI00AJIbHOTO XapaKTepa SKOJOTHYECKUX MpodsieM U MyTed hx
pereHws;

8) aganTanus K N3MEHSIIOIMMCSI YCJIOBHSIM CONUAILHOM ¥ MPHPOTHOI CPebI:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeSTeIbHOCTh, B TOM YHCJI€ YMEHUE YUUThCS y IPYTHX JIOJACH,
proOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHWS, HABBIKM M KOMIIETEHIIMH U3 OIBITA JIPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHMH, B TOM uucie (GOPMYIUPOBaTH WUICH,
MIOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE paHee HEN3BECTHBIX, OCO3HABATH IC(OUITUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CTIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIHIO KaK
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILIEHUS U ACUCTBUS, GOPMYINPOBATH
Y OLIEHUBATh PUCKHU U MTOCIIEICTBUS, (OPMUPOBATH OTIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
ba3oBble JJjornueckue AeMHcTBHUA:
e BBIBSITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPH3HAKA MATEMATHYECKUX OOBEKTOB, MOHSITHIA,
OTHOIIEHWH MEXIy TOHATHSIMH, (DOPMyIUpOBaTH  OMpPEAENCHUS TOHATHHA, YCTAaHABIWBATH
CYIIECTBEHHBIH NpPU3HAK KiIacCU(PHUKAIMK, OCHOBAaHUSA JUIsi OOOOINEHUS W CpaBHEHUsS, KPUTEPUU
MMPOBOIMMOTO aHAJIN3A;



e BOCIpUHUMATh, (OpMyIHpOBaTH U  TPEoOPa3OBbIBATH  CYXKACHUS:  yTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €MIUHIYHBIC, YACTHBIEC U 00II1E, YCIOBHBIE;
e BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpeurs B (akTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKACHUSX, TMpeanaraTb KPUTEPUM JUIsl BBIABICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;
e JleNaTh BBIBOJABl C HUCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
e pa3z0bupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IpsAMBIC H OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECJIOKHBIE TOKA3aTeIbCTBA MaTEeMaTHYECKUX (PAKTOB, BHICTPAUBATh apryMEHTAIIUIO,
MPUBOANUTH PUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
e BbIOHMpaTh cmoco® pemeHUs ydeOHOW 3adauu (CpaBHMBATh HECKOJIBKO BapUaHTOB peIlEHUs,
BBIOMpPATh HanOoJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATENBHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabcKkue NeiicTBUA:
e HCIIOJIB30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (POPMYJIMPOBATH BOPOCHI,
¢bukcupyomme MOpoTUBOpeyre, MpoliIeMy, CaMOCTOSTENIbHO YyCTaHABIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIHI0, MHEHHE;
e TMPOBOAWUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY HECJOXKHBIM SKCIEPUMEHT, HEOOJbIIOE
HCCIICIOBAHHE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTh4ecKoro o0bEeKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXy COOOM;
e CaMOCTOSITENBHO (OopMyTupoBaTh OOOOIIEHWS M BBIBOABI 10 pe3yiabTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, HUCCIIEJIOBAHMSI, OILEHUBATh JOCTOBEPHOCTbh IOJYYEHHBIX pE3YyIbTaTOB, BHIBOJIOB U
00001IeHMIT;
e TPOTHO3HPOBATh BO3MOXKHOE pa3BUTHE MpPOIECCa, a TAKXKE BBIIBUTATH MPEIINOJOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pa6Gora ¢ undgopmanmeii:
e BBIIBIATH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, NaHHBIX, HEOOXOAUMBIX Ui PEIICHHS
3a/1a4u;
e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HMH(POPMALHUIO Pa3TMYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;
e BBIOMpaTh GOpPMY MpeACTaBICHUsS WHPOPMALUU U WUTIOCTPUPOBATH pellacMble 3a/ayd CXEMaMH,
JrarpaMMamu, HTHOHM rpadukoi 1 uX KOMOWHAIUSIMU;
e OIICHMBAaTh HAAE&KHOCTH MHQOpPMAIMM 1O KPUTEPHUSM, MPEAJIOKEHHBIM  Y4YUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:
e BOCHPUHUMATh U (OPMYTUPOBATH CYKICHHS B COOTBETCTBMM C YCIOBMSAMHU U LENISAMHU OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M NUCHbMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y pelIeHUs 3a7jaui, KOMMEHTHPOBATh MOJIyUYE€HHBIH pe3ysbTar;
e B X0/ 00CYXJEHMsI 3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYKIaeMON Te€Mbl, IPOOJIEMBbl, periaeMon
3aJjaud, BBICKA3bIBaTh MJIEM, HALlCJIEHHBbIE Ha TOUCK pEILIEHMs, COMOCTaBIATh CBOM CYXKJIEHHUS C
CYXJCHUSIMH JPYTUX YYaCTHHKOB JHajiora, OOHapyXXUBaThb pa3iMuMe U CXOJCTBO NO3UIMH, B
KOPpEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKEHHUS;
e INPEJCTaBIATH  pPE3yiAbTaThl pEIICHUs  3aJaud, OKCIIEPUMEHTa, HWCCIIEIOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (hopMaT BBICTYIUIEHUS € Y4ETOM 3a/1ay NPE3eHTallMd U OCOOEHHOCTEH
ayJIUTOPHH;
e TIOHUMATh M KCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHIYyaJbHOW pabOThI MPU pEIICHUH
y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;
e TMPUHUMATH 1I€JIb COBMECTHOH JESTENbHOCTH, IUIAHUPOBATh OPIraHU3AIMI0 COBMECTHOW paloThl,
pacmpenenaTh BUABI pabOT, TOTOBapWBAThCS, OOCYKIATh MPOIECC W PE3yNbTaT padOTH, 0000mAaTh
MHEHHMSI HECKOJIBKUX JIFO/IEH;
e yYacTBOBaTh B IPyNNOBbIX (hopmax paboThl (0OCYKaeHHs,, 0OMEH MHEHHUSIMHU, MO3TOBbIE IITYPMBI U
ApyTHUE), BBINOIHATH CBOIO 4YacTb pabOThl U KOOPAMHHPOBATH CBOM ACHCTBUS C JIPYTMMHU YIEHAMH
KOMaH/bl, OIIECHUBAaTh Ka4yeCTBO CBOETO BKJIa/la B OOLIUI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranu3anus:



e CaMOCTOSITENILHO COCTAaBJIATH TUIAH, AJITOPUTM peIIeHHs 3a7auu (MM €ro 4acTh), BEIOUPATh CIIOCO0
pelieHUsT ¢ YYE€TOM HMEIOMINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOW MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIHMOHAIbHBII HHTE/IEKT:

e BIIAJETh CIOCOOAMH  CaMOMPOBEPKH, CAMOKOHTPOJS TIpollecca W pe3yjibTaTa PEIICHHS
MaTeMaTHUUYeCKOH 3a1a49u;

e MPEABUICTH TPYIAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYThH IIPU PELICHUU 3aJla4l, BHOCUTh KOPPEKTUBHI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJACHHBIX OIMOOK, BHISIBICHHBIX TPYTHOCTEH;

e OIICHHWBATh COOTBETCTBHE pe3yjbTaTa ACATEIHHOCTU IMOCTABICHHOHN IICJIM U YCJIOBHSIM, OOBSCHATH
MPUYMHBI JOCTYXKCHUS WIIM HEIOCTHIKEHUS 1IeTM, HAXOAUTh OIMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00y4enus B 7 Kjacce 00yJaroMIHACs MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThl:

Yuciia 1 BbIYMCICHUS

BbimonHATe, couyeTas YCTHbIE W IUCHbMEHHBIE TNPUEMBI, apu(METHUECKHE ACUCTBUS C
palOHAaIbHBIMU YHCIAMHU.

HaxonuTe 3HAaYeHHS YMCIIOBBIX BBIPAKEHUH, MPUMEHSTH Pa3HOOOpPA3HbIE CIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U JECSTUYHbIE TPOOH.

[lepexoauTh OT OAHOI (HOPMBI 3amUCH YHCEN K APYroi (mpeoOpa3oBhIBaTh JECATUYHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATHUHYIO JpOOBb).

CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucna.

BbINONMHAT NPUKHUIKY U OLEHKY pe3ysbTaTa BBIYMCIEHUN, OLEHKY 3HAYeHUH YHCIIOBBIX
BBIPAKCHUH. BBINIOIHATE AEUCTBUSI CO CTENIEHAMH C HATYPAJIbHBIMU [10KA3aTEISIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0KEHHE HA MHOKUTEIN HATypaJIbHbIX YHCEIL.

Pemarp NpakTUKO-OPUEHTHUPOBAaHHBIE 3aladyd, CBS3aHHBIE C OTHOLICHHEM  BEJIUYMH,
IIPOMOPLIMOHAIBHOCTbIO BEJIUYMH, MNPOLEHTAMM, HHTEPIPETUPOBATH DPE3YyJIbTaThl PELICHUS 3aJady ¢
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Vcnonb30BaTh aiareOpanyeckyo TEPMHHOJIOTHIO M CHMBOJIMKY, HPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuaia.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPaKEHHUH MTPH 3aJaHHBIX 3HAYEHUSAX NEPEMEHHBIX.

BoeinonHATe mpeoOpa3oBaHUS 1LIEJOTO BBIPAKEHHUS B MHOTOWIEH IPHUBEIECHHEM HOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOWIEHAa HAa MHOTOYJIEH M MHOIOWIEHAa Ha MHOTOYJIEH, MPUMEHSTh
(bopMyIbI KBajipaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcCymIecTBIATh Pa3ioKEHNE MHOTOWIEHOB HAa MHOMKUTENIM C TOMOIIBIO BBIHECEHUS 3a CKOOKH
00I1Ier0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IPUMEHEHUs (HOpMYI COKPALIEHHOTO YMHOXKEHUS.

[IpumensTs npeoOpa3zoBaHMs MHOTOWIEHOB JJIi PELIEHUS PA3JIMYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEalIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW C HaTypajJbHBIMU IIOKa3aTeNAMHU JJi IpeoOpazoBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS € OJTHOM MEpEMEHHON, IPUMEHSS NIpaBUIIa IEPEXOAA OT UCXOJAHOTO
YpaBHEHHUS K paBHOCHJIbHOMY eMy. [IpoBepsTh, sBiIsieTcs 1 YMCiIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyeckre MeTOIbl P PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl map 4YHCEN, SBISIOIIMXCS PEIIEHWEM JIMHEHHOTO YpaBHEHUS C JIBYMS
IIEPEMEHHBIMH.

CrtpouTh B KOOPAMHATHON IUIOCKOCTH TpaUK JUHEHHOrO ypaBHEHHUS C ABYMs INE€PEMEHHBIMHU,
MOJIB3YsICh TpaKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl IBYX JTMHEWHBIX YpaBHEHUH C IBYyMS IIEpEMEHHBIMU, B TOM YHCIIe TpadUIeCKH.

CocraBiaTh U pemiaTh JUHEMHOE YpaBHEHHME WM CHUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCIOBHIO
3aJla4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIyYE€HHBIN pe3ylbTar.

DyHKUMH



N300pakaTh Ha KOOPAMHATHOM NPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIEC IPOMEXKYTKU Ha alreOpanuecKoM s3bIKE.

OTMeyaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM, CTPOUTh I'papuKu
nuHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKUIMH H3BECTHBIC 3aBUCHUMOCTH MEXAY BEJIMYMHAMHU: CKOPOCTH,
BpeMs, pPacCTOSHUE, [IEHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEILHOCTE, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Monumare rpaduyueckuii Crmocod TMpEACTaBICHUS W aHalM3a WH(pOpPMAIMM, W3BIEKATH U
MHTEPIPETUPOBATH UHPOPMALIMIO U3 TPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K koH1y 00yueHus B 8 ki1acce 00y4aroImuics MOIyduT CIelyroIue PeIMETHbIC Pe3yIbTaThI:

Ymucna v BoIYMCTICHUS

Hcnonp30BaTh HavaJIbHBIE IPEICTABICHHUS O MHOXKECTBE ICHCTBUTEIBHBIX YUCEN JJI1 CPAaBHEHUS,
OKpPYIJIEHUS U BBIYMCIICHUH, U300pakaTh AEUCTBUTEIbHBIC YHCIIAa TOUKAMHU Ha KOOPIMHATHOM MIPSIMOH.

[IpuMeHATh MOHATHE APUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCTOJB3Ys MPH HEOOXOAUMOCTH KaJbKYJISATOP, BHIIOIHATH MPE0Opa3oBaHMsI BRIPAKEHHUH, COAEPIKAIIINX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp30Barh 3anucu OOJIBIIMX U MaJbIX YHCEN C MOMOUIbIO JECATUYHBIX ApoOel M CTelneHen
gucia 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHU C LEJIbIM [TOKa3aTeNeM, BBINOIHATh IpeoOpa3oBaHus BBIPAKEHUH,
COJIEPKALINX CTEHNEHH C LEJIbIM II0KA3aTEIEM.

BbINoNHATE TOXJIECTBEHHBIE NMPeoOpa3oBaHMs PALMOHAJIBHBIX BBIPA)KEHUH Ha OCHOBE MpaBUII
JEHCTBUI HaJl MHOTOWIEHaMHU U aJireOpandyecKuMU IpoOsiMHu.

PackiagpiBaTh KBaspaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3oBaHMsl BBIPAKEHUN JUId PEIIEHUS pPA3IMUHBIX 3a7ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHeiHble, KBaJApaTHbIE YPAaBHEHUS U PAlMOHAJIbHBIE YPaBHEHUS, CBOISAIIMECA K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMS [IEPEMEHHbBIMHU.

IIpoBoguTh NpOCTEHWINNE WCCIEAOBAaHUS YPAaBHEHHH W CUCTEM YpaBHEHHH, B TOM 4YHCIE C
IPUMEHEHUEM TpaduyecKuX NpeICTaBIeHUN (yCTaHaBIMBaTb, UMEET JM YpaBHEHHWE WJIH CHCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Ipoyee).

Ilepexoauth OT cioBeCHOW (POPMYIMPOBKH 3a1aud K €€ anreOpandeckod MOJENIN C MOMOILBIO
COCTaBJICHUS YPaBHEHMS WJIM CUCTEMbl YPaBHEHUH, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIYYEHHBIN pe3yibTarT.

IIpuMeHsTh CBOMCTBAa YHCIOBBIX HEPABEHCTB JIsi CPAaBHEHUS, OLEHKH, DELIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOW MEPEMEHHON M MX CUCTEMBI, 1aBaTh I'paUUYECKy0 WUIIOCTPALMI0 MHOKECTBA
pELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[loHnMaTh M UCNONB30BaTh (DYHKIMOHAIbHBIE MOHATUS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHHUsI), ONPENENATh 3HAUCHHE (QYHKIMHU 1O 3HAUYEHUIO apryMEHTa, OIpEAesATh CBOWCTBA
¢byHK1MU Mo e€ rpadukKy.

Crpouts rpaduKu 31€eMEeHTapHbIX PYHKINN BUA:

y = k/x, y = X2, y=x3,y = x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH PYHKIMH 110 €& rpaduKy.

K xoHIiy 00y4enus B 9 kjacce 00yJaromuiics MOJy4IUT CIETYIOIINE TPEIMETHBIC Pe3yabTaThl:

Yucia ¥ BBIYHCTIECHHUSA

CpaBHMBATh U yNOPSA0YMBATH PALIMOHATIBHBIE U UPPAIIMOHATIBHBIE YHCIIA.

BreimonHsaTe apudmeTndyeckne MEUCTBUS C pAllMOHAIBHBIMUA YHCIIAMH, COYETasi YCTHBIE W
MMHUCbMEHHBIE MPUEMBI, BBIIIOJIHITH BBIYUCIIEHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonute 3HaueHusi creneHerd ¢ UEIbIMU TOKAa3aTeIMU M KOPHEW, BBIYUCIATH 3HAYEHUS
YUCJIOBBIX BBIPAXKEHUU.

OKpyTJATh JEUCTBUTENBHBIE YNCIIA, BBIOITHATh MPUKHIKY pE3yJbTaTa BBIUYMCICHUH, OICHKY
YUCJIOBBIX BBIPAXKEHUU.

YpaBHeHHsI M HEPABEHCTBA



Pemrate nuHEHHBIE W KBAaJpAaTHBIC YPAaBHEHMS, YPAaBHEHMs, CBONSAINMECS K HUM, MPOCTEUILHE
IpoOHO-pallMOHATIBHBIC YPABHEHHS.

Pemarp cucreMpl OBYX JMHEWHBIX YPAaBHEHHH C JBYMS IIEPEMEHHBIMH M CHCTEMBI [JBYX
YPaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SBISCTCS JIUHEHHBIM.

Pemiate TeKCTOBBIE 3a/1a4M aareOpanyecKuM CrocoOOM € MOMOIIBIO COCTABICHHS YPABHEHUS WIN
CUCTEMBI JIBYX YPAaBHEHMI C IBYMs IIEPEMEHHBIMU.

IIpoBoguTh NpOCTEMINNE HCCIEAOBAHUS YPAaBHEHMH M CUCTEM YpPaBHEHUH, B TOM YHUCIE C
IpUMEHEHHEM TrpaduyecKux MpencTaBIeHU (yCTaHABIMBAaTh, MUMEET JIM ypPaBHEHUE WM CHCTEMa
YPaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemarts nHeliHbIE HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paKaTh PELLICHUE HEPABEHCTB Ha
YKCJIOBOU MTPSIMOM, 3aIIUCHIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucCTeMBl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJIpPaTHOE
HEpPaBEHCTBO, N300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUChIBATh PEIICHUE
C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUN PA3IMYHBIX 3a1a4.

DOyHKIUH
Pacnio3HaBath (yHKIMM H3yyeHHbIX BHUAOB. Iloka3bplBaTh CXeMaTHYECKU pACIONIOKEHUE Ha
KOOpJAMHATHON IJIOCKOCTH rpaduKoB GbyHKIMN

Buma:y = kx, y =kx+b,y = k/x,y=ax2 + bx + ¢,y =x3, y=Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIi
KO3 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA () yHKIIUH.

Crpouth 1 n300paXkaTb CXeMaTUYECKU I'papUKU KBAJAPaTUUYHBIX (DYHKIMI, ONUCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (DYHKIMH 110 UX rpaduxam.

Pacnio3HaBath KBajpaTHuHy! (YHKIHIO 1O (GopMyne, HNPUBOAUTH MPUMEPHl KBaIpPaTUUHBIX
(byHKIMN U3 pealbHOM KU3HH, (PU3UKH, TEOMETPHUH.

YucJi0BbIe N0CJI€A0BATEIbHOCTH M IPOIPecCHH

Pacrnio3naBath apupmMeTHIecKyIo ¥ TeOMETPUIECKYIO TIPOTPECCUH TIPH Pa3HBIX CIIOCO0ax 3aaHus.

BbINONHATE BBIMMCICHHMS C UCHOJNb30BaHUEM (OpMyl n-ro ujaeHa apudMeTudecko u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbl OCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3amaum, CBsI3aHHBIE C YHCIOBBIMH IIOCIICAOBATEIFHOCTSMH, B TOM YHCIE 3aJaudl W3
peanbHOM JKHU3HHU (C UCTIOIBb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOIOTUH).

3. TEMATHYECKOE IINIAHUPOBAHUE C OIIPEAEJEHUEM OCHOBHBIX BUIOB YY /I

B mpumepHOM TeMaTH4YeCKOM IUTAHUPOBAHMM pa3Aelibl OCHOBHOTO COJEpKaHUS MO anredpe
pa30oUTH HAa TEMBI B XPOHOJIOTUH UX U3YYEHHSI 10 COOTBETCTBYIOIUM yUYEOHHUKAM.

Oco0eHHOCThIO TPUMEPHOTO TEMATUYECKOTO TUTAHUPOBAHHUS SIBISIETCS TO, YTO B HEM COJIEPIKUTCS
OIMCAaHWE BO3MOXHBIX BHUJOB JIEATCIBHOCTH YYAlIUXCS B IPOIECCE YCBOCHUS COOTBETCTBYIOIIETO
COJIep>KaHus, HAMpaBICHHBIX Ha JIOCTIKEHUE IOCTABICHHBIX IleNieil o0ydeHHus. DTO OpPHEHTHUPYET
YUUTENs Ha YCWICHHE JesITeIbHOCTHOTO IMOAX0Ja B OOYYEHHWH, HAa OPTaHM3ALHWIO0 pPa3HOOOpa3zHOU
y4eOHOU AESITeNbHOCTH, OTBEYAIONICH COBPEMEHHBIM IICHXOJIOTO-TIEIarOTHYECKUM BO33PEHUAM, Ha
MCIIOJIb30BaHNE COBPEMEHHBIX TEXHOJIOTHH.

BapuaHT TemaTuyeckoro IUTAaHUPOBAHMSI COCTaBJIEH M3 pacuéTa 4acoB, yKa3aHHBIX B y4eOHOM
mIaHe o0pa3oBaTeNbHOTO yUpeXKAeHHS o01iero oopasosanus (3 yaca B Hegemo, 102 vaca B rox).

Paznen Conep:xkanue Kouu- XapakTepucTHKA OCHOBHBIX BU/10B
NMPOrpamMMbl MaTepHuaJa YeCTBO AesiTeJIbHOCTH YYEHUKA (Ha YPOBHE YUeOHBbIX
4acoB AelcTBUIl)

Anzebpa 7 knacc

JApodu n npoueHTbl
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npuOIMKeHus,
OLICHKH.
Anrebpanuecku
€ BBIPaKCHHUS.

yuciaamMd. CreneHp ¢

HaTypaJIbHbIM
MOKa3aTeJIeM.

HaTypaJIbHBIMU IIOKa3aTCIIsIMU. BrimoaaaTte
MPUKHIKY © OICHKY B XOAE BBIUYMCICHUI.
Hcnonb3oBarts OKBHUBAJICHTHBIC OpCACTaBICHUA
IpOOHBIX 4YHMCEN TPH HMX CPaBHEHUH H B
BbBIYUCIICHUAX. HpOBOI[I/ITI: HECIIOKHBIC
WCCIICIOBaHMS, CBSI3aHHBIE CO CBOMCTBaMU JIPOOHBIX
9ucell, OMUPAsCh Ha YHCIOBBIC JKCIEPUMEHTHI (B
TOM 4YHCIE C WCIOJIB30BaHUEM KaJIbKYISATOpA,
KOMITBIOTEPA).

N3mepenus, OcymectBiiath mouck wuHpopMammu (B CMMU),
NpUOIIVKEHUS, COJIep>Kallel JaHHbIe, BBHIPAKEHHBIC B IPOIICHTAX,
OLICHKH. UHTEPIIPETUPOBATh ATH AaHHbIE. Pemars 3amaun Ha
3ajaun Ha MIPOLICHTHI. po-
HEHTHl U Apodu (B TOM 4YHCIE 3a/a4dl U3 pealbHOM
MPAKTUKWA,  HWCIONB3yd  TpH  HEOOXOIUMOCTH
KQJIbKYJISITOD).
OmnwucarenpHas [IpuBOMUTH TPUMEPHI YHUCIOBBIX JaHHBIX (IICHA,
CTaTHCTHUKA. poCT, BpeMs Ha JOpOry), HaxOOuThb CpelIHee
MaremaTtuka B apupMeTHuecKkoe, MOAYy H pa3Max YHCIOBBIX
HUCTOPUYECKOM HAaOOpOB, B TOM 4YHCJE H3BJIEKas HEOOXOIUMYIO
Pa3BHUTHH. CrarucTuveckue uHpOpMaIMI0 U3 TaOMUI] U auarpamm. [IpuBOAUTH
XapaKTePUCTHUKHU. coJiep>KaTeNIbHbIE MIPUMEPBI UCIIOJIb30BaHUS
cpeaHero apu(MeTHYecKoro, MOJIbl U pa3maxa JUIs
OTHMCAHUSA JAHHBIX (nemorpaduueckue u
COILIMOJIOTHYECKUE JaHHBIC, CIOPTHBHBIE TIOKA3aTEIH
M 1p.)
Marematuka B CucremaTuzupoBatb M 0000mAaTh CBEACHHUS 00
HUCTOPUYECKOM OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX, YMETh
pa3BUTHH. 00630p. M0JIb30BATHCSl AKBHBAJIICHTHBIMU IPEICTABICHHUSIMH
yycell B XOJ€ peuleHus 3a7ad, 00ecreynTh Ha 3TON
OCHOBE JaJIbHEHINee pa3BUTHE BBIYMCIUTEIHHBIX
HABHIKOB UM YMEHMH peliath 3a7auyd Ha TMPOIIECHTHI,
Kontponbnast  pabora chopMHupOBaTH MePBOHAYAIIbHBIC YMEHHUS
Nel CTaTHUCTUYECKOTO aHaiu3a OONBIIMX MAacCHBOB
YHCIIOBBIX JIAHHBIX.
IIpsamas n oOpaTHas
MPONOPIHOHAIBLHOCTh
MonenupoBaTh  HECJIOXHBIE  3aBHCHUMOCTH  C
PammonanbHbie | 3aBHCUMOCTH H MMOMOIIBI0  ()OPMYJI; BBITIOJNHATE BBIYUCICHUS 10
YHcla. bopMyIBL. (dhopmMynam, BeIpakaTh U3 GOPMYIIBI OJHU BETHYUHBI
H3mepenus, [Tpamas yepe3 Apyrue. Pacmo3zHaBaTh mpsAMyr0 U 0OpaTHYIO
OpUOIKEHUs, | MPOTMOPIMOHATBHOCTb. IPOMOPIMOHANIEHBIE 3aBUCUMOCTU. VIcmonb30BaTh
OLICHKH. O6parHas CBOIicTBa npsiMOi u oOpatHoIt
Anre6panyecku | MPOMOPIHOHATBHOCTh MIPOMOPIIMOHAIEHOCTH TUTST BBITIOJTHEHUS
€ BBIPOKCHHUS. MIPAKTHYECKUX PACUYETOB.
DNeMEeHThI PemaTth TeKCTOBBIE 3a/1a4u Ha MPSAMYIO U OOpaTHYIO
JIOTHKH. MIPOITOPIIMOHAITEHEIC 3aBHCHUMOCTH, Ha

IIponopuuu. Pemenune

3aJa4 ¢ IOMOIIBIO
IIPONIOPLUH.

IIponopumonansHOE

Jlenenue.

OpONOPIHHUOHAIIBHOC  ICJICHUC (B TOM YHUCIE C
KOHTCKCTOM M3 CMCXHbIX AWCHHUILINH, U3 peanLHoﬁ
)KI/IBHI/I). AHaJ'II/ISI/IpOBaTB n OCMBICIIMBATh TECKCT
3aa4yi, MOJACINPOBATH YCJIOBHUE C IMOMOINBIKO CXEM,
CTPOUTDH JIOTUYCCKYIO LCIMOYKY paCCY)KHCHHﬁ;
KPpUTHYCCKHU OLICHHUBATH HOHy‘IeHHBIfI OTBET,
OCYHICCTBIIATL CAMOKOHTPOJIb, IMPOBCPASA OTBET Ha
COOTBCTCTBHUEC YCIIOBHUIO

00630p.

Vmerp mnpezncraBieHue o NOpsMOil U oOpaTHOM
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Konrtponsnas padora

OPONMOPIIUMOHATIBHOCTAX KaK CICHUAIBHBIX BHAAX
3aBHCHUMOCTEH MCXKAY ABYMs BCIWYHMHaMU, YMCETHb
peuiaTth 3aJja4yr C MOMOIIbBIO HpOHOpI_[I/Ifl; IIOHUMAaTh

Ne2 . CMBICI TOHATHS <«IIPONOPLHOHAIBHOE ICICHUE» H
YMETb JE€MOHCTPUPOBaTh €ro IMpPUMEHEHHE B
pEaJIbHBIX CUTYyalUsIX.
BBenenne B ajredpy 9
Anrebpanuecku [IpuMeHsATh SI3bIK  anreOpsl IpPHU  BBINOJIHEHUH
bykBeHHas 3anuch o N
€ BBIPQ)KECHHUS. . . . 3JIEMEHTapHbIX 3HAKOBO-CUMBOJIMYECKHUX JEHCTBHIL:
CBOICTB JIeHCTBUI
DIEMEHTHI HAT qHCHAMIL UCIIOJIb30BaTh OYKBBI JJIs1 0003HAYEHUS YHUCeN, IS
JIOTHKH. ’ 3 3amMcu  OOIMX  YTBEPXKIACHWM;  MOJEIMPOBATh
IIpeoOpazoBanue
GyKBCHHBIX OYKBEHHBIMU BBIPAKCHUSIMU YCJIOBUS, ONHUCAHHBIE
. CJIOBECHO, PUCYHKOM HJIM YEPTEKOM.
BBIPAKCHUI
[IpeoOpa3oBbiBaTh  anreOpanveckue CyMMBI |
IPOM3BEACHUS (BBINOJIHATh MPUBEACHUE NOJOOHBIX
PackpsiTHE CKOOOK. ClIaraeMbIX,  PACKpPBITUE  CKOOOK,  YHpOIIEHHE
[IpuBenenne mogo00HBIX 4 MIPOU3BEICHUT ).
ClIaraeMbIxX BbINONMHATE YMCIIOBBIE IOJCTAHOBKM B OYKBEHHOE
BBIDQXCHHUE,  BBIUUCISTH  YHMCIOBOE  3HAYCHUE
OYKBEHHOI'O BBIPAKEHMUSI.
0630p. 1 CdopmupoBaTh nepBOHaYaIbHbIC MPEACTABICHUS O
KOHTpostbHas pabota npeoOpa3oBaHun  OYKBEHHBIX  BBIDOKEHUH U
Ne 3 1 HAY4YUThCS BBINOJIHATH DJIEMEHTapHble 0a30BbIE
npeoOpa3oBaHusl.
YpaBHeHust 10
YpaBHEeHH. [lepexoauTh OT CIIOBECHOH (POPMYITHPOBKH YCIOBHSI
DNEMEHTHI Anrebpanueckuii 3 3ajaud K anreOpauueckol  Mojenu  MyTéM
JIOTHKH. CHoco0 pelieHus 3aad. COCTaBJICHUS YpaBHEHHS. ITpoBoauTh
Kopuu ypaBHeHusl. JIOKa3aTeNbHbIE PACCYKICHHUS O KOPHSIX YPaBHEHUS C
ONOPOM Ha OTNPEJIECTICHUE KOPHSI.
OOBSCHATD u (dbopMynupoBaTh IIpaBHJIa
npeoOpa3oBanust  ypaBHeHuid.  KoHcTpyHmpoBath
QITOPUTM  pEIIEHUs  JIMHEWHBIX  YpPaBHEHUH,
pacro3HaBaTh JIMHEWHBIE  ypaBHEHMs, pELIaTh
JVHEWHBIE YpPAaBHEHMs, a TakkKe ypaBHEHUS,
Pelienne ypasHeHHil. CBOJIIMECS K HUM, C IOMOLIbIO MPOCTENIINX
Perwerue 3a1a4 ¢ 5 npeoOpa3oBaHUil.
. Pemarp  TekcTOBble  3adauu  airedpandeckum
MOMOIUIbIO YPaBHEHUH.
CIOCOOOM: COCTaBJISATh YpaBHEHHE 110 YCJIOBHUIO
3aayd,  pemiaTb ~ COCTaBJIEHHOE  ypaBHEHUE.
IIpoBoguTh  paccyxIeHus,  OCHOBAaHHBIE  Ha
WHTEpIpEeTaIK YCIOBUS MOCTAaBICHHON 3a/1a4H, [
IIOMCKA LEIBIX KOPHEM HEKOTOPBIX HECIOXKHBIX
HEJIMHEHHBIX YPABHEHUM.
0630p. 1 YMeTh pemath JTUHEHHbIE YpaBHEHUS, a TAKKE
KonrponsHas  pabota 1 UMETh HavaJbHbIE MTPEJICTABICHHS 00
No 4 anreOpanvdecKoM METO/IE PEIICHHs TEKCTOBBIX 3a/1a4.
Koopaunartsl n 10
rpaguku
VYpaBHeHuUsL. MHosxecTBa TOYEK Ha N300paxkaTh  yWcla  TOYKAMHU  KOOPJIMHATHOM
OcHoBHbIE KOOPJIMHATHOW IIPSIMOM. NpsIMOM, Tapbl YHCEI TOYKAMH KOOPAMHATHOU
HOHSTHSA Paccrostaue mexny mockocTd. CTpoUTh Ha KOOPJAMHATHOW IJIOCKOCTH
GyHKIHH. TOYKaMU 4 F€OMETPUYECKHE U300paxeHus MHOXECTB,
Yucnossle KOOpJMHATHOM NPAMON. 3aJJaHHbIX aJlreOpanvyeckH, OMUCHIBATh MHOMKECTBA
(GYHKIHIH. MHo’xecTBa TOYEK Ha TOYEK  KOOpPAMHATHOM  1uiockocTH  (oOnactu,
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MaremaTika B | KOOPJIMHATHOM OrpaHUYEHHBIC TOPU30HTAIBHBIMU u
HUCTOPUYECKOM | IJIOCKOCTH. BEPTUKAIbHBIMU MPSMBIMH U TIp.) anredpandecKumMu
pa3BUTHH. COOTHOIIICHUSIMH.
Crpouth rpaduKu MPOCTEUIINX 3aBUCUMOCTEH,
I'paduxmu. 3aJaHHBIX  aNreOpauyecKUMH  COOTHOLICHUSMH,
Emé neckonpko 4 IPOBOJIUTH HECJIOKHbIE UCCIIeTOBaHUS
BaXHBIX TPaPUKOB. 0coOCHHOCTEH d3Tux TpadukoB. MoenupoBarhb
['paduku Bokpyr Hac. peayibHble  3aBUCHUMOCTH  rpadukamu. Ywurarh
rpaMKu peabHbIX 3aBUCUMOCTEH.
00630p. 1 Pa3Butrh ymeHus, cBs3aHHBIE C paboOTON Ha
KOOPAMHATHOM TMpsAMOM © HA KOOPAMHATHOM
IUIOCKOCTH; MO3HAKOMHUTBCSI ¢ TpadukaMu
KontponsHas — pab6oTa 1 3aBHCHMOCTEH y=x, y= —x, y = x%, y = x°, y = [l
Ne 5 chopMHUPOBATH MTEPBOHAYAIBHBIE
HaBBIKM  WHTEpPHpETalMd TIpadUKOB  peabHBIX
3aBUCHMOCTEHN.
CpoiicTBa CTENeHH ¢
HATYPAJIbHBIM 10
nokasareJjem
Anrebpanyecku ®opmynupoBaTh, 3alKMCHIBATH B CHMBOJIHMYECKOM
€ BBIPAKCHHUS. Hpomspezerne " 4 ¢dbopmMe u OOOCHOBHIBATH CBOWCTBA CTENEHH C
Komb6unaropuka HACTHOE CTCTICHCH. HATypaJlbHBIM TIOKa3aTelieM, MPUMEHSTh CBOMCTBA
CremneHb CTENeH!, .
: CTeTIeHU sl  TpeoOpa3oBaHUS BBIPAKEHUH H
IIPOU3BENEHUS U ApOOH. M
Marematuka B BBIUMCIICHH.
UCTOPUIECKOM Bemonaate nepebop BceX BO3MOXKHBIX BAapHAHTOB
pa3BUTHUH. L
nepecyéra 00bEKTOB WM KoMOMHauui. [IpumeHsTsH
OpaBUJIO  KOMOMHATOPHOTO  YMHOXKEHHUS IS
Pemenune pelieHusl 3aJad Ha HAaXOXKICHHWE YHUClia OOBEKTOB
KOMOHHATOPHBIX 4 WIM KOMOMHAIMi (AWaroHaqTd MHOTOYTOJIbHHKA,
3aaad. [lepecranoBku. PYKOIIOXKATHs, YUCIO KOJOB, LIM(POB, Hapoyiel U T.
I.).
PacroznaBaTh 3ajauum  Ha OIpeAeieHHe 4ucia
IIEPECTAaHOBOK U  BBINOJIHATH COOTBETCTBYIOLIHE
BBIUUCIICHHSL.
00630p. 1 BbipaboTath yMeHMsS BBINOJHATH JI€HCTBUS Haj
CTETICHSIMH C HATYpaJbHBIMH IIOKA3aTeIsIMH |
pematb KOMOMHATOPHBIE 3a/1a4l Ha OCHOBE MPaBUiIa
KonrponsHas  pabota 1 o
No 6 YMHOYKCHHUSI,  TIO3HAKOMHTBCS  C bopmynoit s
noJIcuéTa yrcia nepecTaHOBOK.
MHoro4J/ieHbl 16
Anrebpanuecku | OTHOUNIEHBI U
€ BBIPAXKCHHSL. MHOTOWJICHBI.
VYpaBHeHwUs. Crnoxenue u 5
BBIYUTAHNE BEIMONHATE AEHWCTBUS ¢ MHOTOWICHAMH.
MHOT'OYJICHOB.
YMHOXeEHUE
OJTHOWJIEHA Ha
MHOTOYJICH.
YMHOXeHHe Jloka3biBaTh (HOPMYJIbI COKPAIIEHHOTO YMHOXECHHS
MHOTO4WIEHA Ha (175 ABYYWIEHOB), MPUMEHSTH UX B IPEOOPa3OBaHUAX
MHOTOYJIEH. BBIpaKEHU I u BBIYUCIICHUSIX. [TpoBoauTH
®opmyibl KBajgpaTa 8 WCCIIeZIOBAaHHE TUTst KOHCTPYUPOBAHHS "

CYMMBI U KBajIpaTa
Pa3HOCTH.

MOCIEYIOMIEr0 J0Ka3aTelNbCTBA HOBBIX  (QOpPMYT
COKPAIEHHOTO YMHOKEHHSI.
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Pemenue 3anau c
MMOMONIBIO YPABHEHUM.

Pemate ypaBHeHus, cBomsIIMECS K JIMHEHHBIM
YpaBHECHUSIM. Pematp TEKCTOBEIC 3aJaun
anreOpanvdeckuM CrocoOOM: MOJIEIUPOBATh YCIOBHE
3a7a4M  PUCYHKOM, YEPTEHKOM; TNEPEXOJUTh OT
CIIOBECHOW (OPMYITUPOBKH YCIOBHS 3adaud K
anreOpaveckol  MoAeNIu TyTéM  COCTaBJICHUS
ypaBHEHUSI; peliaTh COCTABIICHHOE YpPaBHEHUE.

00630p. 2 BripaGoTath yMEeHHS BBINOJHATH JCUCTBHS C
MHOTOUJIEHAMH; TIPUMEHATH hopmyibl (& + b)? = a?
Konrponsnass  pabota 2
No 7 1 + 2ab + b ans mpeoOpa3oBaHus KBajipaTa IBY4ICHA
B B MHOTOWWIEH | JUIsl 0OpaTHOTO MPeoOpa30BaHMSL.
Pa3noxenue
MHOT'04/I€eHOB HA 16
MHOKUTEJIHN
Anrebpanuecku | BeiHecenue o0riero
€ BBIPQKCHHUS. MHO>KUTEJS 382 CKOOKH. 5
YpaBHeHuUs. Crioco6 rpyniupoBKH.
dopmyiia pa3HOCTH
BbimonHATE  pasznokeHHe ~ MHOTOWICHOB — Ha
KBaJ[PaTOB.
MHOXHTEIH, TPHUMEHSS  pPa3IUYHbIe  CHOCOOBI;
DopMyIibl pa3HOCTH U 3
CVMMEL KVGOB aHaM3UpoOBaTh ~ MHOTOWIEH M  paclio3HaBaThb
M YOO8 BO3MOXXHOCTh NMPUMEHEHHs TOTO WJIM MHOTO MpUéMa
Paznoxenue Ha
pa3sioKeHUsT ero Ha MHoXuTenu. [IpumeHsATH
MHOXHTEIH
paznuyHbie (OPMBI CAMOKOHTPOJISI IIPH BBITIOJTHEHUHT
C IPUMEHEHUEM .
npeoOpazoBanuil. I[IpuMeHATh  pas3iiokeHHEe Ha
HECKOJIBKUX :
MHOXHTEJH K PEIICHUIO YPAaBHEHHIA.
CIoco0oB. 5
Pewenne ypaBHenui ¢
HOMOILBIO PA3JI0KEHUS
Ha
MHOHTEJIIH.
0630p. 2 Boipabotratb yMeHHsSI  BBINOJHATH  pa3OKEHUE
MHOTO4JIeHa Ha MHOKUTENN C TIOMOIIbIO BEIHECEHUS
00IIero MHOXKHTENS 33 CKOOKH W TPYHIHPOBKOH, a
Kontponbaast  pabora N
No 8 1 TaKXke ¢ MpUMEeHeHHeM (OpMyJl COKpaIIEHHOTO
) YMHOXKEHHUS.
Yacrora n v
BEPOSITHOCTH
Crnyuaiinbie [IpoBOANTE  JKCHEPUMEHTBI  CO  CIy4alHBIMH
COOBITHS U . 2 UcXolaMH, B TOM  4YHUCI€ C  IOMOILBIO
Crnydaifabie COOBITHS.
BEPOSITHOCTD. KOMIIBIOTEPHOTO MO/IEIPOBAHMUS,
MaremaTHKa B UHTEPIPETUPOBATH UX PE3YJITATHI.
HUCTOPUYECKOM BbruncnsaTe  4WacToTy — CciydyallHOro  COOBITHS;
Pa3BUTHH. . OLIEHUBATh BEPOSATHOCTh C IOMOILIBIO YaCTOTHI,
YacroTa ciaydaitHOTO . .
COBLITHS MOJTyYCHHON OIBITHBIM ITyTEM; TPOTHO3UPOBATH
) YacTOTY HACTYIUIEHUS! COOBITHS 110 €r0 BEPOSITHOCTH.
BeposTHOCTB . o
CIVIAHHONO 4 [IpuBoguTE, TIpUMEPHI CIYYaWHBIX COOBITHH, B
CO%]BITI/ISI YaCTHOCTH JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH,
’ MaJOBEPOATHBIX coObITHI. IlpuBOAMTH TNpPUMEPHI
PaBHOBEPOSITHBIX COOBITUH.
O0630p U KOHTpOJIbHAs 1 YMeTb OlleHNBaTh BEPOATHOCTHU CIIy4allHOTO
pabota Ne 9 COOBITHS 110 €T0 YaCTOTe.
IHoBTOpEHUE.
Hrorosas 5
KOHTpOJIbHasi padoTa
IToBTrOpenue. Pemenue 4

3a1ad.
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‘ HTOroBplii KOHTPOIIb.

Anzebpa 8 knacc

AJredpanyeckue 20
Japoou
Yro TaKoe KoncrpyupoBath  anrebpanyeckue  BBIpaKEHUS.
N3mepenus, Haxoaute oOnacth ompeneneHust anredpandeckoi
anreOpanveckas apoob.
npuOIMKeHus, " 4 IpoOu; BBIMOJHATH YWCIOBBIE TIOJCTAHOBKU H
OcHOBHOE  CBOWCTBO
OLIEHKH. POGH BBIUMCIIATh 3HAu€HHe JpoOu, B TOM 4YHUCIE C
Anrebpanuecku pobH. IIOMOUIBIO KAJIBKYJISATOPA.
€ BBIPAXKECHMSL. Cnoxenue u dopmynupoBaTh OCHOBHOE CBOWCTBO
VYpaBHeHuUs. BBIYUTAHNE anreOpandeckoil OpoOW U TNPUMEHATh €ro Juis
areOpanyecKux npeoOpa3oBaHus ApoOeit. BeimosHATs neiictBus c
npobeil. YMHOXEHUE | anreOpandecKuMu Ipo0siMu. ITpumensTH
JieNIeHue peoOpa3oBaHus BBIPAKEHUN IJI pEIICHUs 3ajad.
anreOpandecKux 7 Bripakate mepemenHbie u3 ¢opmya ((hu3HyYecKuXx,
npo0beit. reOMETPHUECKUX, OIUCBIBAIOLINX OBbITOBBIE
[Tpeobpa3oBanue cutyauuu). llpoBonuTe wuccienoBaHUS, BBISBISTDH
BBIpa)KEHUI, 3aKOHOMEPHOCTH.
coJIeprKalInx
anredpanvecKue Apoou.
®opMyIUpOBaTh ONPEIEICHUE CTENEHU C IIEJIbIM
nokaszareiaeM. @DopMmysiHpoBaTh, 3alMChIBaTh B
CUMBOJIMYECKOH  QopMe M  WUIIOCTPUPOBATH
OpUMepaMu  CBOWCTBA  CTENEHH C  ILEJbIM
[OoKa3aTesleM; IPUMEHSTh CBOMCTBA CTENEHW JUIS
Crenenp Cc  LENBIM . .
npeoOpa3oBaHUsl  BBIDAKEHUMM U BBIUYMCIICHHH.
HOKa3aTeseM.
. 5 Hcnonp30BaTh 3amuch 4Yucell B CTaHAAPTHOM BUJE
CBolicTBa CTENEHU C
JUIsl BBIpaKEHUs pa3MepoB 0OBEKTOB, AIUTEILHOCTH
LEJIBIM [IOKa3aTesIeM.
MpoLEeccoB B OKpykarwmeM wmupe. CpaBHUBATh
4KCJIa U BEJIMYMHBI, 3alIMCAHHBIE C UCIIOJIb30BAHUEM
crenieHd 10. BBINOMHATE BBIUMCIEHUS C peaIbHBIMU
JAHHBIMU.  BBINONMHATE NPUKUAKY M OLEHKY
pEe3yJIbTaTOB BHIYMCIICHUI.
. Pemate ypaBHeHus ¢ ApoOHBIMU KO3 duLmeHTamMu
Pemenne ypaBHeHU# u P AP (b ’
B— 2 pemars  TEKCTOBblE  3aJaud  airedpanyecKkum
) METOJIOM.
0630p. 1
Kontponbnast  pabora 1
Ne 1
KBaapaTHbie KOpHH 15
Teopetuxko- 3amaya O HaXO0XJIECHUU @opMyIMpPOBaTh OINPENEICHUS KBaJApPaTHOTO KOPHS
MHO>KECTBEHHBI | CTOPOHBI KBajipaTa. 13 YHUCIa.
€ TIOHATHS. WppanunonanbHble 4
qucna Teopema
[Tudaropa.
JleficTBATENBHBI [pumenats rpadpuk ¢yHkmmm Yy = x° mid
€ uncna. HaXOXKJEHUS KOpPHEH KBaJpaTHbIX ypaBHEHHUH,
OcHOBHBIE KBampatHbiii  KOpeHb WCIIONIb3YSl TNpU  HEOOXOAUMOCTH  KalbKYJISATOP.
MIOHATHS (anrebpamdeckuii [IpoBoauTh OLIEHKY KBaapaTHbIX KOpHEH. CTpouTh
}yHKIHH. MOZXON). I'pagpux 3 rpaduk QyHkmn Y = /x , HecnenoBaTh Mo rpaduKy
Yuciosble 3aBUCHUMOCTH .. o
e€ cBOliCTBA.
byHKIINH. y= Jx
ONEeMEHTHI
JIOTHKH.
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JIefCTBUTEIbHBI Jloka3bIBaTh CBOMCTBA apu(MeTHIECKUX
€ 4ucna. . KBaJIpaTHBIX  KOpPHEI; OPUMEHATh  UX K
CBolicTBa KBaJpaTHBIX .

Maremaruka B xopreii peoOpa3oBaHUIO BBIPAKECHU. Boruucnate
HNCTOPUYECKOM | 3HAYEHUS BBIPAXKCHUM, COACpXKAIUUX KBaJIpaTHbBIE
p [TpeoGpa3zoBanue P », colepail P
Pa3BUTHH. . KOpHU; BBITOJIHATD 3HAKOBO-CUMBOJINYECKUE

BBIPAKCHU, . N
5 JNeUCTBUS € MCIOJIb30BaHMEM  0003HauEHHH
coJieprKalInx
KBaJlpaTHOro M KyOumdeckoro kopHsa. HccnenoBaTh
KBaJIpaTHbIC KOPHH. ) _
ypaBHEHHE X° = @, HaxOAUTb TOYHBIE U
npuOxEHHBIE KOpHU 1ipH a > 0.
@opMynUpOBaTh  ONPENEIICHHE KOPHS  TpeTbel
KybOuueckuii KOpeHb. 1 CTENEHM; HAXOIUTh 3HAYEHMs] KyOMUYECKUX KOpHEH,
IpU HEOOXOIMMOCTH UCIOJIb3Ysl KATIBKYJISATOP.
0630p. 1
Konrponsnass  pabota 1
Ne 2
KBaaparubie 19
YPABHEHHs
Anrebpanuecku PacnioznaBatb KBaJIpaTHbIE YPaBHEHUH,
€ BBIPQKECHHUSL. KJIaccu(puIpoBaTh ux. BeiBoauTh hopMyny KOpHeEH
VYpaBHeHuUs. Kakue YpaBHEHUs KBaJpaTHOrO ypaBHeHus. Pemare KBagpaTHblE
Marematrka B | Ha3bIBAKOT MoJHbIE  ypaBHEHUsA. [IpoBoauTh  mpocreiiimme
HUCTOPUYECKOM | KBaJpPaTHBIMHU. WCCIIEIOBAHMs KBaJpaTHbIX ypaBHeHUH. Pemars
Pa3BUTHUH. ®opmyna KOpHEH YpaBHEHHUS, CBOJSILIMECS K KBaJgPAaTHBIM, IYTEM
KBaJIpaTHOIO npeoOpa3oBaHuil, a TakXe C IOMOILBIO 3aMEHBI
YpaBHEHUS. Bropas MIEPEMEHHOM.
dopmyna KOpHEH 9 Pemate  TekcToBble  3ajauM  aireOpanyecKUM
KBaJIpaTHOI'O CrocoooM: MIEPEXO/IUTh oT CJIOBECHOM
ypaBHeHHusa. Pemenue (OpMYIMPOBKHM YCIOBHS 33Jaud K ajareopandeckoit
3az1a4. MOJIeIM IYTEM COCTaBJICHUS YpaBHEHUS; peLIaTh
COCTaBJICHHOE  YPAaBHEHHME,  HHTEPIPETUPOBATH
pe3yJbTar.
Henonnele kBagpaTHbIE 3 Pematp HenonHble KBaJpaTHBIE YPABHEHUS.
YpaBHEHHS.
HabGmtonate ¥ aHanu3upoBaTh CBSI3b  MEXKIY
KOpPHAMH M KO3(pUIMEHTAaMH  KBaJpaTHOTO
Teopema Buera. ypaBHeHUsA. POpMyJINPOBATh U JOKa3bIBATH TEOPEMY
Paznoxenne Buera, a Taxxe oOpaTHyI0 TeOpeMy, IPUMEHATH ITH
KBaJIpaTHOTO 5 TEOPEeMBI JUIs pelIeHHUs pa3HOOOpa3HbIX 3ajau.
TpEXWICHA Ha Pacnio3naBate KBajgpaTHBIA TPEXUJIEH, BBICHATH
MHOKUTEIH. BO3MOXXHOCTb  pa3JIOKEHUS  HAa  MHOXMTEIH,
MPEICTaBIATh KBaJpaTHbIA TPEXWIEH B BUJE
IIPOU3BEICHUS JIMHENHBIX MHOKUTEIIEH.
00630p. 1 [IpuMeHsTh pa3auMyHbIE NPUEMBI CAMOKOHTPOJISI TPH
BBITIOJTHEHUH NpeoOpa3oBaHUil.
[IpoBoauTH HCCIEN0BAaHUS KBAIPATHBIX YPABHEHUN C
Kontponbaast  pabota P P P
No 3 1 OyKBEHHBIMU kod(purmentamu, BBIABJISITH
) 3aKOHOMEPHOCTH.
CucremMbl ypaBHEHUId 20
VYpaBHeHuUsL. . Omnpenensth, SBISIETCA JIM apa 4HMCEN PELIEHUEM
JIuneliHoe ypaBHEHHE ¢
Uucnossie yYpaBHEHHSA C JIByMSl II€PEMEHHBIMHU; MPHUBOJIUTH
byHKIIH ABYMGL  TICPEMCHHDIMH. MIPUMEPBI DII(S:15071 aBHEHUH ¢  JABYyMA
i ' I'padux JIMHEWUHOTO PHMEP p P M
nepeMeHHbIMHU. PemaTh 3amauum, anreGpanueckoit
YpaBHEHHUA C JBYMs
7 MOJIETIBI0 KOTOPBIX SBJIIETCS YPAaBHEHHE C JBYMS
NePEMEHHBIMH. N
. MEPEMEHHBIMH; HAaXOJWUTh LENble PEUIeHHUs MMYTEM
VYpaBHeHue psIMON
_ nepebopa.
Buma y = kx + 1. .
PacrioznaBaTth JMHEHHBIE YpaBHEHHMSI C JBYMs
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MEPEeMEHHBIMH; CTPOUTH TMpSMble — TpaPuKu
JUHEWHBIX YpaBHEHUW;, W3BJEKaTh W3 YpPAaBHECHUSA
Buaa y = kX + | napopMaIuo o moJoKeHu: npsMoit
B KOOPJIMHATHOM  IUIOCKOCTH. Pacno3naBathb
napajuleJIbHblEe U IE€peceKarolrecs NpsMble M0 HX
YPaBHEHUSIM; KOHCTPYHUPOBATh YpaBHEHUS MPSMBIX,
NapaJUICIbHBIX TaHHON IPSIMOM.

CucrteMbl ypaBHEHUU.

Pemate cuctembl ABYX JIMHEHHBIX YypaBHEHUM C
JIBYMsI TIEPEMEHHBIMHU; HCIOIB30BaTh TpadudecKue

OpEACTaBICHUsS Ui HUCCIENOBaHMUS  CUCTEM
Pewenne CUCTEM . N o
JUHEMHBIX  ypaBHEHWH; pemarbs MpOCTEeHIIne
CHOCOOOM  CIIOKECHMSI. .
CHUCTE€MBl, B KOTOpPBIX OJHO W3 YpaBHEHUH He
Pewenne CUCTEM o
. SIBJIIETCS JIMHEUHBIM.
ypaBHEHHH crocoOoM
Pemate  TekcroBble  3amaud  aureOpanyecKUM
MIOJICTAHOBKH. 9 .
CIocoOoM: [IEPEXO/IUTh oT CJIOBECHOM
Pentenue 3a7a4 C o
(OpMYJIMPOBKHM YCIOBMS 3aJaud K ajaredpandeckoiut
IOMOUIbIO CUCTEM N .
ABHCHI MOJIENIM NYTEM COCTaBJIEHHUS CUCTEMbl ypaBHEHUII;
P ' pelatb  COCTABJICHHYIO  CHCTEMY  YpaBHEHMIi;
UHTEPIPETUPOBATH PE3YNbTAT.
3anaun Ha [IpumensTh anredpanyeckuil anmnapar Ajs pereHus
KOOpJMHATHON 2 3a/1a4 Ha KOOPJMHATHOM IJIOCKOCTH.
IJIOCKOCTH.
0630 1 Wcnonb3oBath  mpuéMbl  CaMOKOHTPOJIS  IpHU
P- IOCTPOCHUH TIpaUKOB JMHEHHBIX YypaBHEHUI,
Kontponbaast  pabora 1 pELIEHUN CHUCTEM JIMHEWHBIX YPaBHEHHU M 3a7a4 C
Ne 4 MOMOILbIO CUCTEM YPaBHEHUM.
DyHKIUN 14
OcHOBHBIE Bbruucnare  3HaueHuss — (QyHKUMHA, — 3aJlaHHBIX
HOHSTUSA Urenue rpapukoB. Yrto bopmynamu (mpu HEOOXOAWMOCTH HCIOIB30BAThH
(byHKIHH. Takoe (PyHKIIHSL. 3 KaJbKYJIATOpP); COCTaBJIATh TaONMLBI 3HAYCHUI
Yucnosbie byHKIHI.
GyHKLINY. Crtpouts no toukam rpadpuxu GyHkuui. OnuceiBaTh
cBOMcTBa (YHKIIMH Ha OCHOBE €€ rpaduyeckoro
MIpE/ICTaBICHHUS. MonenupoBaTh peasibHbIe
3aBucuMocTd (popmynamu u rpaduxkamu. YwuraTh
rpaduKy peanbHbIX 3aBUCHUMOCTEH. lcronb3oBaTh
(YHKIIMOHATBHYIO ~ CHUMBOJIMKY — JJIs  3alUCH
pa3HOOOpa3HbIX ¢axToB, CBSI3aHHBIX c
I'padpuk GbyHKIUH. paccMaTpuBaeMbIMM  (YHKIMSIMH, OOoramias OIBIT
CaoiicTBa (hyHKIMH. 4 BBINIOJIHEHHSI 3HAKOBO-CUMBOJHMYECKHX JIEHCTBUM.
Ctpouth pedeBble KOHCTPYKIIUU C HCIOIb30BaHUEM
(GYHKIMOHATBHOM TepMHHOJIOTUU. Mcnonb30BaTh
KOMITBIOTEPHBIE ~ MPOTPAMMbl  JJI1  TOCTPOCHUS
rpaduKoB (QYHKIUH, U1 UCCIETOBAHUS MOJIOKEHHS
Ha KOOPJMHATHOM IUIOCKOCTH Ipa@uKoB (YHKIHUI B
3aBUCUMOCTH  OT  3HaueHW  K0d()(HUIIUEHTOB,
BXOJSIIIINX B JOPMYITY.
PacrioznaBate BB  HM3y4yaeMbIX  (YHKIUH.
[loka3piBaTh CXEMAaTHYECKH PpACIIOJIOKEHHE Ha
. KOOPAVHATHOU
Jluneiinast QyHKIHSL. P . _ _
K TIOCKOCTH TpadukoB GyHKImA Buaa y = KX, y = kx +
OyHKIHAA Y = — U €€ _ .
X 5 b, vy = —B 3aBUCHUMOCTH OT 3HAYCHUU
X

rpaduxk.

ko3¢ dunrenToB, BXxoaamux B Gopmyibl. CTpoUTh
rpadukd  u3ydaeMmblX (YHKIMHA; ONMCHIBATH UX
CBOMCTBA.
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0630p. 1
Kontponbnast  pabora 1
Ne 5
BepositTHoCTh 1 9
CTAaTHCTHKA
OnucarenpHasg | Cratuctuyeckue 2 XapakTepu3oBaTb UHCJIOBBIE PSIAbl C I[OMOUIBIO
CTaTUCTHUKA. XapaKTEPUCTHUKHU. Pa3IMYHbIX CPEIHUX.
Ciyualinbie B Haxonuth BEPOATHOCTH COOBITHIA pu
COOBITHS U CPOATHOCTE PaBHOBO3MOJKHBIX HCXOJax; peuiarb 3ajadd Ha
PaBHOBO3MOXHBIX .
BEPOSITHOCTb. 9 BBIUMCIICHUE  BEPOSITHOCTEM €  IPUMEHEHUEM
COOBITHH. CnoxHble
Komb6unaropuxka KOMOWHATOPHKH. Haxonuts reoMeTpuyecKue
. Marematuka B | or o CPAMCHTEL 5 BEPOSITHOCTH.
HCTOPHIECKOM I'eomeTpuyeckue
BEPOSATHOCTH.
pa3BUTHH.
0630p. 1
Kontponbnast  pabora 1
Ne 6
IToBTOpEHMe. 3)
Hrorosas
KOHTPOJIbHAsA padoTa
[ToBTOpenue. Pemienue 4
3a/1a4.
HTOTOBBIN KOHTPOIID. 1
Anzebpa 9 knacc
HepasencrBa 18
JleliCcTBUTEIbHBI [IpuBoauTe TpUMEPHI HUPPALMOHAIBHBIX YHCEN;
€ uuca. pacno3HaBaTh palUMOHAIbHBIE W HPPALMOHAIbHBIC
MaremaTtuka B yyclia; M300paXxkaTh Yuciaa TOYKAMU KOOPAMHATHOMN
HCTOPUYECKOM nps-
Pa3BUTHH. Moi.  Haxoguth  gecsiTUYHBIE  TPUOJIMIKEHUS
palMOHAIBHBIX W HUPPALMOHAIBHBIX  YHCEI;
. CpaBHMBaTb W YIOPSAOYMBATh JI€HCTBUTEIIbHBIE
JleficTBuTe b HbIC 2 yucia. OnuceiBaTh MHOXECTBO JAEHCTBUTEIBHBIX
e, YUCEI. Hcnonw3oBath B MMUCbMEHHOU
MaTeMaTU4YeCcKoi peun 00o3HaueHus u rpadudecKkue
M300paKE€HUs] YHCIIOBBIX MHOXECTB, TEOPETUKO-
MHO>KECTBEHHYIO CUMBOJIUKY. Mcrionb30BaTh pazHble
dbopmbl 3anucu TPUOIMKEHHBIX 3HAYCHHM; JI€NaTh
BBIBOJII O TOYHOCTU MPHUOMMKEHUS 10 3aMucH
pUOIMHKEHHOTO 3HAYCHHUS.
Hepasencrsa. Oo6ume CBOMCTBA @opMynHpOBaTh CBOWCTBA YHUCIOBBIX HEPABEHCTB,
Teoperunko- HEpPABEHCTB. WJUTEIOCTPUPOBATh MX Ha KOOPAMHATHOW MIPSIMOM,
MHOXECTBEHHbI | PemieHne  JIMHEHHBIX 10 MPUMEHATh CBOICTBAa HEPABEHCTB B XOJI€ PELICHUS
€ TIOHSATHS. HEPABEHCTB. 3amad. PemaTh nMHelHblE HEPaBEHCTBA, CHCTEMBI
ONEeMEHTHI Pemenune CUCTEM JMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.
JIOTHKH. JIMHEHHBIX HEPaBEHCTB.
Jloka3aTenbcTBO 2 Jloka3bIBaTh HEpaBEHCTBA areOpandeckKH.
HEPABEHCTB. Jloka3pIBaTh
YTo 03HAYAIOT CIIOBA «C 2 HEpPaBEHCTBa, NPUMEHSS NPUEMBI, OCHOBAHHbBIE Ha
TOYHOCTBIO JI0...» OTpe/IeNIEHUU OTHOLIEHUN «OOJbIIEe» U «MEHbILEY,
CBOMCTBaX HEPABEHCTB, HEKOTOPBIX KIACCHUYECKUX
HEpaBEHCTBAX.
0630p. 1
KonrponsHas  pabota 1
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Ne 1

KBagpaTununasn 19
GyHkus
OcHoBHBIE Kakyto pyHK1IHIO Pacrio3naBath KBaApaTUIHYIO (YHKIIHIO, TPHBOIUTH
MOHSTUS HA3bIBAIOT 3 OpUMEphl  KBaJpPaTHUYHBIX  3aBHUCUMOCTEH U3
(GyHKITHIH. KBaJPaTUYHOI. peaIbHOM JKU3HHM, (DU3HKHU, TEOMETPHH.
Yucnosbie . BeisBisate  nmytéM  HaOmomeHwd W 0000mIaTh
I'paduk wu cBoiicTBa .
(GyHKITHIH. F— — 0COOCHHOCTH rpaduKa KBaJIpaTHIHOU (PYHKIIUH.
Hepasencraa. CZ;IHF Y r.a duka Crtpoutp Oosiee clokHble TpadUKH Ha OCHOBE
P — p 6 rpaduKOB BCEX U3YUEHHBIX ()YHKITUH.
}—]Haxz - [IpoBoauThH pa3zHooOpa3HbIe UCCIIEJIOBAHMUS,
Y o CBS3aHHBIE C KBaJIpaTHYHOW (QYyHKIMEH u e
ocell KOOpIMHAT.
rpaguKoOM.
Crpouth M H300paXaTb CXEMAaTUYECKU TpaduKu
KBaJI[paTUYHBIX  (QYHKIM; BBISIBISATH  CBOMCTBA
['padux GpyHkunum KBaJIpaTUYHBIX (YHKLIUH 110 UX rpadukam.
y=ax®+bx +c. Pemarr kBajgpaTHble HEpaBEHCTBa, a  TaKkKe
KBanparubie 8 HEPAaBCHCTBA,  CBOJANIMECS K  HUM, MYTEM
HEPaBEHCTBRA. HECJIOKHBIX MPEeoOpa3oBaHUi; pemiaTb CHCTEMBbI
HEPaBEHCTB, B KOTOPBIX OJTHO HEPABEHCTBO WM 00a
SIBJISIFOTCSI KBAJAPATHBIMHU.
[IpuMmeHsITh ammapaT HEPaBEHCTB IMPH  PEHICHUU
00630p. 1 pa3IMYHBIX 33]1a4.
BBINOJMIHATE 3HAKOBO-CHUMBOJIMYECKHUE JEHUCTBUSA C
UCIIONB30BaHUEM  (YHKIIMOHATHHOW  CUMBOJIUKH;
Kontponbaast  pabora 1
No 2 CTPOUTH PEUYCBBIC KOHCTPYKIIMU C HCIIOITH30BAHHEM
B (O YHKIIMOHATILHOM TEPMHHOJIOTHH.
YpaBHeHus u 26
CUCTEMBI
YPaBHEeHU
Anrebpanyecku PacrioznaBaTh panyoHaibHbIE U HppalMOHAIbHbBIE
€ BBIPOKCHHUS. BBIpQXEHHS, KJIacCU(PHUIMPOBATh pallMOHAIbHbBIE
BEIpaXeHUs. Haxomute o007acTe  ompemencHUs
paIMOHATBHOTO BBIPAXKEHUS; BBITIOIHATH YHCIOBBIE
PanyonanbHnie
BBIDAKCHIS 4 u OyKBEeHHbIEe TMOJACTaHOBKU. I[IpeoOpazoBbIBAThH
P ) nenple W JIpOOHBIE  BBIPAKEHUS;  JIOKA3hIBATh
ToxkaecTBa. JlaBaTh rpaduuecKkyro HWHTEPIpETAIHIO
(YHKIIMOHAJIBHBIX CBOMCTB BBIPQXKEHUH C OJHOUN
IIEPEMEHHOM.
YpaBHeHHs. PacrioznaBate 1enble M OpOOHBIE  ypaBHEHUS.
Iensie YpaBHEHUSI.
Pemarp nenvie u poOHBIE BBIPAKEHUS, NMPUMEHSSA
JlpoOHbIe  ypaBHEHWUS. 10
pa3nyYHbIe
Pemenue 3agau. ..
TIPUEMEI.
Ctpouts  rpaduku  ypaBHEHHA C  JABYMS
nepeMeHHbBIMU.  KOHCTpyHMpoBaTh 3KBUBAJICHTHBIC
pedeBble  BBICKA3bIBAaHHS  C  HCIOJB30BaHUEM
aIreOpanvdeckoro W TeOMETPHUYECKOTO  SI3BIKOB.
. Pemarp cuctemsl 1B aBHEHUI C JByMs
Cucrembl ypaBHEHMI ¢ ABYX - ¥Pp JoAEY
MIEPEMECHHBIMH,  HCIIONB3ysS  [MUPOKHA  HaOop
JIBYMsI TIEPEMEHHBIMH. 7 i
MPUEMOB. Pematp TEKCTOBBIC 3aaun
Penrenue 3amau.
anreOpandeckuM  CIIOCOOOM:  NEPEeXOIUTh  OT
CIIOBECHOW (OPMYITUPOBKH YCIOBHS 3aJaud K
anreOpanvdeckol  MOJCIM  IMYyTEM  COCTaBJICHHS
YpaBHEHUS WU CHUCTEMBl ypaBHEHUH; peliaTh

COCTaBJICHHOE ypaBHEHUE (CHCTEMY YpaBHEHHIN);
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MHTEPIPETUPOBATH PE3YIbTAT.

YpaBHeHus. I'padpuaeckoe Hcnonw3oBath GyHKIIMOHATBHO-TpadUUECKHE
Yucnossle UCCIIEJOBaHNE 3 NpPEICTaBICHUS [UIl PELIeHUS W HUCCIeIOBaHMS
byHKIHH. YpaBHEHHUS. yYpaBHEHUH U CHCTEM.
0630p. 1
Koutponbuast  pabora 1
Ne 3
Apudpmernyeckas u
reoMeTpuYecKas 18
nporpeccun
UYucnossie [IpumeHsiTh WHAEKCHBIE O0O3HAYECHHUS, CTPOUTH
MOCIIeI0BaTENbH pedeBble  BBICKA3bIBaHHS C  HCIOJIb30BAHUEM
OCTH. TEPMHUHOJIOT UM, CBSI3aHHOU c MOHATHEM
TeopeTtuxko- MOCIIEI0BATEILHOCTH. Boruncnsath YJICHBI
MHOMKECTBEHHBL | rp o MOCJIeIOBATENbHOCTEH, 3aJaHHbIX (HOpMyIOH N-TO
€ TIOHSATHS. 2 YJieHa WIH PEKYypPEHTHOI bopmynoii.
MOCIIEI0BATEIHLHOCTH.
DNEeMEHTHI VYcraHaBnuBaTh 3aKOHOMEPHOCTb B IOCTPOEHUH
JIOTHKHU. MOCTIEIOBATEIbHOCTH, €CITH  BBINHMCAHBI  IEPBbIC
Maremaruka B HECKOJIbkO €€  uimeHoB. M3o0paxarb  WieHBI
HUCTOPUYECKOM MOCIIEZIOBATEIbHOCTH TOYKAMH Ha KOOPAMHATHOMN
pa3BUTHH. IJIOCKOCTH.
Apudmernueckas Pacnio3naBate apupMeTHUECKYIO0 U T€OMETPUUECKYIO
MIPOTPECCHsL. CymmMma MPOTPEecCCUH MPU  Pa3HbIX Croco0ax  3agaHusl.
NepBBIX N YJICHOB 5 BbIBOAUTE Ha OCHOBE 10KA3aTENbHBIX PACCYKICHUI
apupMeTUIeCcKon dbopMysibl  O0mIero WieHa apu(PMETHYCCKOH U
POTPECCHUH. F€OMETPUUECKON MpOrpeccuif, CyMMbl MEPBBIX N
WIEHOB  apu(MeTHYecKol U  reoMeTpUuYecKOi
['eomeTpuyeckas OpOrpeccuii; pemarh 3aJadyd € HCIOJIb30BAHUEM
MIPOTPECCHsL. CymmMma stux ¢opmyin. PaccmarpuBarth npumepsl U3
NepBBIX N YJICHOB 5 peanbHOI KHU3HU, WLIIOCTPUPYIOIINE U3MEHEHHE B
r€OMETPUYECKOMN apuMETUYECKON MPOTPECCHUU, B TEOMETPUUYECKOU
POTpPeCCU. IIPOrPECCUH; n300paxkaThb COOTBETCTBYIOIIINE
3aBUCHUMOCTH IpapUuecKH.
Pemartsb 3a1aun Ha CIIO’KHBIE MPOIIEHTHI, B TOM YHCIIE
[IpocTeie ¥ clOXHBIE .
HPOLIEHTEL. 4 3aJa4u U3 peaJbHOM MPAaKTHKH (C UCIOJIb30BaHUEM
KaJIbKYJISITOPA)
00630p. 1
Kontponbaast  pabora 1
No 4
CraTucTHKA H 9
BEPOSATHOCTH
OnucarenvHas | BeiGopounsbie 2 OcyiecTBiATh ITOUCK CTAaTUCTUYECKOMN
CTaTUCTHKA. UCCIIC/IOBaHMS. uHbOopMaIuy, paccMaTpuBaTh pealbHyI0
Ciyyalinbie NHuTepBanbHbIN pAan. 2 CTATUCTUYECKYI0 MH(POPMAIINIO, OPTaHW30BBIBATh U
COOBITHUS u | ['ucrorpamma. aHAIM3UPOBaATh €€ (PaH)KUPOBATh JaHHBIC, CTPOUTH
BEPOSATHOCTb. WHTEPBAIBHBIE  PSABI,  CTPOUTH  JMArpaMMbl,
N3mepenus, XapakTepucTuka 2 MOJINTOHBI ~ YacTOT, TUCTOTPAMMBI;  BBIYUCISATH
npubimkeHus, | pasbpoca. pa3IuyYHblEe CpeAHHME, a TaKXkKe XapaKTepUCTUKU
OLIEHKH. pa3bpoca).
Marematuka B | CTaTHCTHYECKOE 1 [IporHo3upoBaTh 4acTOTy HMOBTOPEHMSI COOBITUS Ha
UCTOPUYECKOM | OIICHHMBAHHUE U MTPOTHO3. OCHOBE UMEIOIIMXCS CTATUCTUYECKUX JTAHHBIX.
Pa3BUTHH. 0630p. 1
KonrponsHas  pabota 1
No 4
IMoBTOpEHMe. 12
Hrorosas
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KOHTPOJIbHAsA padoTa
[ToBTOopenne. Pemenue 11
3aad.

WToroBBIN KOHTPOJI. 1

4. OIIMCAHUE YYEBHO-METOJANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

JIuHus yyeOHO-MeTOAUYeCKNX KOMILIEKTOB aBTOpoB I'. B. JlopodeeBa u ap.

1. Jlopogpees I'. B. Anrebpa, 7 xi.:. yueOHHMK 11l oOmieoOpa3oBaTenbHbIX opranusanuii / I'. B.
Hopodees, C. b. CyBoposa, E. A. Byaumosud u 1ip. — M.: [Ipocsemienue, 2015.

2. Jlopoghees I. B. Anrebpa, 8 ki.: yuyeOHUK misa oOmieoOpa3oBarelnbHbIX opranusamuii / . B.
Hopodees, C. b. CyBoposa, E. A. Byaumoud ap. — M.: [Ipocemienue, 2016.

3. Hopoghees I'. B. Anrebpa, 9 ki.: yueOHUK myisg oOmieoOpazoBarenbHbIX opranuzanuii / . B.
Hopodees, C. b. CyBoposa, E. A. Byaumosuu np. — M.: [Ipocemienune, 2017.

4. Munaesa C. C. Anrebpa, 7 xi.: pabouas terpaapr / C. C. Munaesa, JI. O. PocnoBa. — M.:
[Ipoceemenue, 2014.

5. Munaesa C. C. AnreOpa, 8 ki.: pabouas Tetpans. B 2 4. / C. C. Munaesa, JI. O. PocnoBa. — M.:
[Ipocsemenue, 2014.

6. Munaesa C. C. AnreOpa, 9 xi.: pabouas Tetpans. B 2 4. / C. C. Munaesa, JI. O. PocnoBa. — M.:
[Ipoceemenue, 2016.

1. Escmacgpvesa JI. I1. Anredpa, 7 k.. nunaktuueckue matepuainsl / JI. I1. EBcradnesa, A. I1. Kapm.
— M.: Ilpocsemenue, 2013.

8. Escmadgpvesa JI. I1. Anredpa, 8 ki.: nunakruueckue matepuainsl / JI. I1. EBcradnesa, A. I1. Kapm.
— M.: Ilpocsemenue, 2013.

9. Escmadgpvesa JI. I1. Anredpa, 9 k.. nunakruueckue matepuainsl / JI. I1. EBcradnesa, A. I1. Kapm.
— M.: Ilpocsemenue, 2013.

10. Kysneyosa JI. B. Anrebpa, 7 ki.: Tematudeckue tectsl / JI. B. Kysnenona, C. C. Munaesa, JI. O.
Pocnosa u np. — M.: Ilpocsemienue, 2014.

11. Ky3ueyosa JI. B. Anrebpa, 8 xi.: Temaruueckue tectsl / JI. B. Ky3nenosa, C. C. Munaesa, JI. O.
PocrnoBa u np. — M.: IlpocBemienue, 2014.

12. Ky3sueyosa JI. B. Anrebpa, 9 xi.: temarudeckue tectsl / JI. B. Ky3nenosa, C. C. Munaesa, JI. O.
PocnoBa u np. — M.: IIpocBemienue, 2014.

13. Kysneyosa JI. B. Anrebpa, 7—9 ki.: koHTposibHble paboThl / B. Ky3nenosa, C. C. Munaesa,
JI. O. PocnoBa. — M.: IIpocsemenne, 2013.

14. Cyséoposa C. b. Anrebpa, 7 kiu.. meroauyeckue pexomengauuu / C. b. CyBopoBa, E. A.
bynumosuy, JI. B. Ky3nenosa u ap. — M.: I[Ipocseuienue, 2013.

15. Cysoposa C. b. Anrebpa, 8 k.. meroauyeckue pexomenmauuu / C. b. CyBopoBa, E. A.
bynumosuuy, JI. B. Ky3nenosa u qp. — M.: [Ipocseuienue, 2015.

16. Cysoposéa C. b. Anrebpa, 9 kiu.: meroauueckue pexomenmauuu / C. b. CyBopoBa, E. A.
bynumosuuy, JI. B. Ky3nenoa u qp. — M.: I[Ipocseuienue, 2015.

OcHamienue Tmporiecca OOy4YeHHS MaTeMaThKe oOecrnednBaeTcsi OMONMMOTEYHBIM  (OHIAOM,
NeYaTHBIMH TOCOOMSMH, a Tak k€ HH(POPMAMOHHO-KOMMYHHUKATUBHBIMU CpPEJICTBAMHU, HKPAHHO-
3BYKOBBIMH IOCOOHMSIMH, TE€XHMYECKHMHU CpPEACTBAMU OOy4YeHUs, y4eOHO-TIPaKTUYECKUM U YydeOHO-
1a00paTOPHBIM 000PYIOBAaHHEM.

TexHnuyeckue cpeacTBa o0y4yeHUs:
®  HOYTOYK;
®  MYJIBTHMEIHANIPOSKTOP;
®  UHTEpaKTHBHAS JOCKA.

HNudopmanuoHHblie cpeacTBa:
®  KOJUIEKIIMS MEIUapeCypCoB;
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