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Pazgen 1. IOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHON JKH3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOAUMBIX JJIS aJanTalud B COBPEMEHHOM LH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA00aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JESTEIBHOCTH
o0OyJarommuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO 0OILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHUS», «YPaBHEHHS M HEPaBEHCTBa», «DYHKIUWY.
Kaxxias u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIeT
W3yUYeHHs Kypca, B3aUMOJACHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHust yueOHOTO Kypca
00yJaromuMcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMmy y4eOHOTO Kypca «AnreOpay BKIIOYEHbI HEKOTOPBIE OCHOBBI
JIOTHIKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHYECKOro OOpa30BaHUS H
CIOCOOCTBYIOIIHME OBJIAICHUIO 00YYalONTIMKICS OCHOB YHHBEPCAITLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepkaTeIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO YUEOHOTO Kypca «AsreOpa» sIBISETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue TMHUM «YHCITa ¥ BBIYUCIICHHUSD» CITY)KUT OCHOBOU TSI TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUIO y  OOYJarOIUXCsA  JIOTHYECKOTO  MBIILICHHS,
(OpPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJMMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHUCIE HA yYPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YMCIOBOM
JIMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpanuecKux JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 00YJAIOMINXCS MAaTEMaTHIEeCKOTO
ammapaTa, HeoOXOUMOTO ISl PeIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEJMETOB U TMPAKTHUKO -
OpPHEHTHPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0miero oOpa3oBaHUs y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpAKEHWH. AnreOpa JEeMOHCTPUPYET 3HAa4YCHUE
MaTeMaTHKU KakK S3bIKa IS TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENeH, OMHMCAaHHs MPOLECCOB H
SBJICHUH peasbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOJAT TakkKe NalbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO ~ MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUIi OCBOGHHUS Kypca
UHQOPMATHKKA, W OBJAJCHWE HaBBIKAMHU JIEIYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaronMMuUCs 3HaHUH 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIECKON MOJICIN JJIsl OTIUCAHUS U
UCCIIEIOBaHUST Pa3HOOOpa3HBIX MPOIIECCOB M SBICHUH B mpupoie u odOmectBe. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMHUpPOBaHKE PEICTABICHNAN O PO MATEMATUKU B PA3BUTHH LIUBIIIU3AIIH U
KYJIBTYPBI.

CornacHo yueOHOMY TUIaHy B 7-9 Kiaccax u3ydaercs ydeOHbINH Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIOIMIME OCHOBHBIC pa3feibl cojepkaHus: «UwWcna ©  BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yue6HOTrOo Kypca «Anredpa» otBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



Pazgen 2. COAEP’)KAHUE OBYUYEHUA
7 KJIIACC

Yuciaa ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, IIEPEX0]] OT OTHOU (hOpPMBI 3amucu ApoOeil K ApYyroi.
[loHsiTHE paLMOHAJIBHOTO 4YHCIA, 3alKUCh, CPaBHEHHE, YHOPSAJOUMBAHUE pPAIlMOHAIBHBIX YHCEN.
ApupmeTrrueckue IEHCTBHS C pallMOHATLHBIMU YUcliaMu. Pemenne 3a1ad u3 peanbHO MPaKTHKU Ha
4acTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM [IOKA3aTEIEM: ONIPEIeNIEHNE, IPeoOpa3oBaHne BEIPAKEHUI Ha OCHOBE
ompe/ieNieHus, 3aMnch 00IbIINX Yncen. [IpoleHThl, 3anKch NPOLEHTOB B BUJIE APOOU U JpoOH B BUIE
MPOLIEHTOB. Tpy OCHOBHBIE 3374l Ha MPOLIEHTHI, PEIlIEHUE 3a/]a4 U3 PeabHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKUTENN HATYPaJbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

Aaredpanyeckue BbIpaKeHHs

[TepemenHbIEe, YHUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOH. JlomycTUMbIe 3HAYECHUS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEX]Ty BETUYMHAMHU B BUAE GopMyibl. Beruucienus mno
¢dopmynam. [IpeoOpasoBaHrie OyKBEHHBIX BbIpaKEHUH, TOKJIECTBEHHO PaBHbIEC BHIPAKEHUS, TpaBUIIa
npeoOpa3oBaHUsl CyMM M IPOU3BEACHUMN, MpaBMiIa PACKPBHITUS CKOOOK W MPUBEICHMS IOJ0OHBIX
ClIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpnHounensl ¥ MHorowieHsl. CreneHb MHoOrouwleHa. CliojkeHHE, BBIYUTAHUE, YMHOXKEHUE
MHOTO4IEHOB. POpPMYIIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CyMMBbI U KBaJpaT pasHocTH. Popmyrna
pa3HOCTH KBaApaToB. Pa3iioikeHre MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHMs, IpaBWiIa NpeoOpa3oBaHUS ypPaBHEHUs, PaBHOCUIBHOCTb
YpaBHEHUU.

JIuHeitHOEe ypaBHEHUE ¢ OJHOM MEPEMEHHOMW, YUCIO KOPHEH JIMHEHHOTO YPAaBHEHMUS, PEIICHUE
JUHEHHBIX ypaBHeHUH. CocTaBlieHUE ypaBHEHUH 0 YCIOBUIO 3a7a4yl. PeleHne TeKCTOBBIX 3aJau ¢
IIOMOIIIBIO YPaBHEHUH.

JIluHeliHOe ypaBHEHME C JBYMsI IlepeMeHHbIMM M ero rpaduk. Cucrema AByX JUHEHHBIX
yYpaBHEHMH ¢ ABYMsI lepeMeHHbIMU. Perienne cucteM ypaBHeHUH cioco6oM nojcraHoBkH. [Tpumepsl
peleHus TEKCTOBBIX 33/1a4 C TOMOIIIBIO CUCTEM YpaBHEHUH.

DyHKUUH

KoopannaTta Touku Ha npsmMoi. UnciaoBele TpoMexyTKU. PaccTosHue Mexy AByMsl TOUKaMU
KOOPAVUHATHOM MPAMOH.

[IpsimoyronbpHast cuctema koopauHaT, ocu OXx m Oy. AbGcuucca M opauHaTa TOYKH Ha
KOOpAMHATHOM tutockocTu. [Ipumeps! rpadukoB, 3a1aHHbIX popMynaMu. UTeHue rpaduKkoB peaabHbIX
3apucumocteil. [lonsatue ¢pynkuuu. ['paduk Gyaxmun. CroiictBa QpyHkumid. JInuneinas QyHkus, eé
rpaduk. I'paduk Gyrkiwn y = |X|. [paduyeckoe peleHe TMHEHHBIX YPABHEHU I U CHCTEM JIMHEWHBIX
YpaBHEHUM.



8 KJIACC

Yuciaa ¥ BEIYMCICHUS

KBagpatuslii kopenp u3 uyucna. llonstme 00 wuppanuoHaipHOM uucie. JlecsTuynble
NpUOIMKEHUS HPPAMOHAIBHBIX uucesl. CBONCTBa apr(PMETHUYECKUX KBAAPATHBIX KOPHEH W HUX
MIPUMEHEHHE K [IPEOOPa30BAHNIO YHCIIOBBIX BBIPAKEHUM U BbIYUCICHUSIM. [leficTBUTENbHBIEC YKCIa.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YUCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpatHblil TpEXUsieH, pa3aoKeHUE KBaPAaTHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CiioxkeHue, BEIYUTAHUE,
YMHOJKEHUE, JIeJIeHne alredpandeckux Apooei. ParmonanbHblie BbIpaKeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHusi U HepaBeHCTBa

KBanpatHoe ypaBHeHue, popmyna KopHE# kBagpaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCS K JMHEMHBIM M KBajpaTHeIM. I[Ipocteiliine npoOHO-panMoOHaIbHBIE
YpaBHEHHUS.

I'padmueckass uHTEepnpeTanusi ypaBHEHUH C JIByMS IMEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPAaBHEHUH C ABYMs NE€peMEeHHBIMU. [Iprumepsl peleHns CucTeM HEJMHEWHBIX YPaBHEHHUU C JBYMsI
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM mepeMeHHON. PaBHOCHUIIBHOCTD
HEpaBeHCTB. JIMHETHbIE HEPABEHCTBA C OJTHOM ITepeMeHHOM. CHCTEMBI JINHEWHBIX HEPAaBEHCTB C OJTHON
MEPEMEHHOM.

D yHKUUHA

[Tonsarue dyaknun. OOnacTh ONpEeACTCHUS W MHOXKECTBO 3HaYeHWH QyHKIuH. CrocoObl
3aanusi QyHKITUH.

I'padux byakuun. Yrenne cBorictB pyHkuum 1o e€ rpaduxy. [Ipumepsr rpadukoB GyHKITUH,
OTPAXKAIOIIKX PEATbHBIE TPOLIECCHI.

OyHKIMM, OMHUCHIBAIOIIUE MPSIMYyI0 U OOpaTHYIO MPOMOPLUOHAIbHBIE 3aBUCUMOCTH, HUX
rpaduxn. OyHkmEn Y = X2, Y = X3, y = X, y=|x|. [paduueckoe pelieHne ypaBHEHHH U CHCTEM
YpaBHEHUH.

9 KJIACC

Yucia ¥ BBIYUCTICHUSA

PanmonanbsHble ynca, nppaloHaabHblE YHCIIa, KOHEYHbIE M OECKOHEUHbIE JECATUYHbIE APOOH.
MHOXeCTBO AEHCTBUTEIbHBIX YHCEN, ICHCTBUTENIbHBIEC YMCIa KAaK OECKOHEUHBIE JIECSITUYHbBIE APOOH.
B3auMHO 0JHO3HaYHOE COOTBETCTBUE MEXy MHOKECTBOM JIEHCTBUTENIBHBIX YMCE]I U KOOPAMHATHOU
MIPSAMOM.

CpaBHeHUe AeHCTBUTENBHBIX YUCEN, apu(METHUECKUE NEHCTBUS C IEHCTBUTEILHBIMU YU CIAMU.

PazMepsl 00bEKTOB OKPYKAIOILIET0 MUPA, JVTUTENBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxEéHHOE 3HaYeHNE BEIMYUHBI, TOYHOCTh Npubnmkenus. Okpyrienue yucen. [Ipukunka
U OLICHKA PEe3yJIbTATOB BBIYUCICHUM.

YpaBHeHHUS H HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHrne ypaBHEHUH, CBOJAILUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Peuienue ypaBHEHUH, CBOASIIMXCA K KBaJpaTHBIM. bukBagpatHoe
ypaBHeHHE. IIpumepbl pellleHHs ypaBHEHUN TPETbE W 4YETBEPTOM CTEIEHEH PA3JI0KEHUEM Ha
MHOUTEIIN.



Pemenune npoOHO-pallMOHANBHBIX YpaBHCHH. PelieHne TeKCTOBBIX 3a1ad alreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEPEMEHHBIMHU U €0 Tpaduk. Pemenne cucteM AByX TMHEHHBIX ypaBHEHU I
C IBYyMs IIEpEMEHHBIMU. PellieHne cucreM IByX ypaBHEHMH, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe —
BTOpPOH cTeneHu. I'pauueckas nHTEpIpeTalys CHCTEMbl YpaBHEHUH C ABYMS IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

Yucnossle HEpaBEHCTBA U X CBOMCTBA.

PemreHne nMHEHHBIX HEPAaBEHCTB C OJHOM IIEpEMEHHOM. PemieHue cucTeM JIMHEWHBIX
HEpaBEHCTB C OJXHOW mepeMmeHHOW. KBanpatHele HepaBeHcTBa. ['paduueckas WHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkmus, e€ rpaduk u coiicta. [lapabosa, KooparHATHl BEPIIMHBI 1apadoIbl,
0Cbh CHMMETpPHH 1apaloJIbl.

Ipadukn dyakrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicraa.

Yucii0BbIe N0CJIEA0BATEIBHOCTH U NPOIPECCUH

[loHATHE 4YKMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHUE TOCIEAOBATENBHOCTH PEKYPPEHTHOMN
hopmyroit u popMysoi N-TO WiIeHa.

Apudmernueckas U reomerpuueckas nporpeccuu. Gopmyssl N-To wieHa apuPpMeTHYecKon U
F€OMETPUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WICHOB.

N300paxkeHne 4ieHOB apU(PMETUYECKOM U TEeOMETPUYECKOW TMporpeccuid TOoYKamMH Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEWHBIN U 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.



Paznea 3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOT'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  Pe3yJbTAaThl OCBOCHHS MPOTrpaMMbl  y4eOHOro Kypca  «Airebpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHNUE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTHKU, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHSIM POCCHUIUCKUX MATEMaTUKOB U POCCUUCKON MAaTEMATHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKax W MPUKIAIHBIX chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpakJaHWHA W peaju3alud ero Ipas,
MPEACTABICHUEM O MaTEeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
MpoLEAYp TpakJaHCKOTO OO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTbIO K OOCYXACHUIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JIOCTHIKEHUN HAYKH, OCO3HAHHEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE ydYacTHE B PEIICHHH TMPAKTUYECKUX 3a]ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BAXHOCTH MaTEMaTHYECKOTO OOpa3oBaHMsI Ha MPOTSHKEHWU BCEH
KU3HU JUIS YCTIENTHOW MPOQECCHOHAIIBHONW NEATeTbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W MOCTPOEHHWEM HHAWBHUIAYAJTbHOW TPACKTOPUU OOpa30BaHMs U >KM3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCTIPHSITHIO MATEMAaTHIECKUX 0OBEKTOB,
3a7a4, peIIeHUH, pacCyXICHHUI, YMEHUIO BUJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JIEATCILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEJCTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4UEJIOBEKa, TMPUPOJILI MW 0OIIecTBa, TOHUMaHHEM
MaTEeMaTHYEeCKOW HayKH Kak c(hepbl 4eTOBEUECKON ACATEILHOCTH, 3TAIIOB €€ Pa3BUTHS M 3HAYMMOCTH
JUISl Pa3BUTHS LIMBUJIM3AIMHU, OBJIAJICHUEM S3bIKOM MAaTEMATHUKH U MAaT€MaTHYECKOW KYJIbTYpOM Kak
CPEACTBOM TIO3HAHUSI MHUpPa, OBJIAJACHUEM NPOCTEHIIMMHU HABBIKAMH  HMCCJIEIOBATEIbCKOM
NESATEeIIbHOCTH;

6) ¢usunyeckoe Bocnuranue, popMHpoOBaHHE KYJAbTYPbI 310POBbSI M 3MOLMOHAJIbHOIO
0J1aronosIy4us:

FOTOBHOCTBIO NMPUMEHSATh MAaTEMAaTHYECKHUE 3HAHUS B MHTEPECAX CBOEro 370POBbS, BEIACHUS
3I0pOBOro 00pasza XW3HHM (370pOBOE INMHUTAaHHME, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
perynspHas Qu3ndeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKa peQuieKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpUEHTAIle Ha TpPUMEHEHHWE MaTeMaTUYeCKUX 3HaHWH JUIs pelIeHus 3aaad B 00IacTu
COXpPaHHOCTH OKpYXKaroued cpeapl, IUIaHUPOBAHMS TIOCTYIIKOB U OIEHKA WX BO3MOXKHBIX
MOCIIEJICTBUIN JUIsI OKPY)KAroIIeW Cpelbl, OCO3HAHHUEM TJI00AIbHOTO XapaKTepa JKOJOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanysa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUAX HEOINPEACIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 IPAKTUYECKYIO IEATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIOJEH,
npuoOpeTaTh B COBMECTHOM JIESTEIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIMH U3 OTIBITA JPYTHX;

HEOO0X0MMOCTBI0O B (POPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4HcIe (OPMYIUPOBATH HJIEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK
BBI30B, TpeOYyIOIMl KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIe pEIIeHUS U JCHCTBHS,
(dbopMymHpOBATh U OLIEHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaIbHbIE YueOHbIE JeliCTBUSA

ba3oBble Joruuyeckue aeMcTBHUA:

® BBIABIATh W XapaKTEPH30BAaTh CYIIECTBEHHBIC IPU3HAKK MaTEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHONICHHA MEXIY NOHATHAMH, (DOPMYIHPOBATH OIPEACICHHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIINN, OCHOBAHUS I 0000IICHUS U
CpaBHEHHSI, KpUTSPUHU TIPOBOJIMMOTO aHAIN3a,

® BOCIPHHWMATH, (GOPMYIMpPOBaTH M TPEOOPA30BBIBATh CYXKJICHUS: YTBEPIUTCIBHBIC U
OTpHIIaTENIbHbBIC, CIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIATh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHUBOpEYHs B (paKTax,
JMAHHBIX, HAONIOACHUSAX W YTBEPKICHUSAX, TMpeasaraTh KPUTEPUH IS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJBI C HCIIOJIB30BAHHWEM 3aKOHOB JIOTMKH, JCHYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHI 110 aHAJIOTHH;

e pa3duparh JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPXKICHUH (NIPSAMBIE U OT MPOTHUBHOTIO),
MPOBOJIUTh CAMOCTOSITEJILHO HECJIOKHBIC JIOKA3aTelIbcTBa MaTeMaTHYECKUX (HaKToB,
BBICTPAaWBaTh apryMEHTAIMIO, MPUBOJUTH MPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKJICHUS,

e BBIOMpATH crocol pemieHus yueOHOoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BBIOMpATh HanOOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciaenoBarebCKHe AeHCTBHS .

® ICIIOJIB30BaTh BOMPOCH! KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BOMPOCHL, (DUKCHUpYIOIUME MPOTUBOpEUYHE, MPOOIeMy, CaMOCTOSITENBHO YCTaHABJIUBATH
HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

® TMPOBOJUTH IO CAMOCTOSITENFHO COCTABJICHHOMY TIUJIAaHY HECJIOXHBIA HOKCIEPUMEHT,
HEOOJBIIOe UCCIEAOBaHNE MO0 YCTaHOBIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro oOBeKTa,
3aBHUCHUMOCTEH 00BEKTOB MEX Iy CO0OI;

® CaMOCTOATENHHO (OPMYTUPOBATH OOOOIICHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOMIOJIEHUS, HCCIEIOBaHUs, OICHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX PE3YIbTATOB,
BBIBOJIOB U 000OIIIEHHIA;

® POTHO3UPOBATH BOZMOKHOE PA3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh IPEIOJIOKEHHUS O €r0
Pa3BUTHUH B HOBBIX YCIIOBHUSX.



Pabora c undopmanueii:

BBISIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIIUK, AAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (OopMy TpeACTaBICHUS WHPOPMALMU M WLIIOCTPUPOBATH PEIIacMble 3a/1aud
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil 1 nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh HMH(GOpPMAIMK N0 KPUTEPUSAM, MPEUIOKCHHBIM YYUTEIEM WIH
c(OpMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIIbHBIE y‘leﬁﬂble JelCcTBHUA:

BOCIIPHHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCJIOBHSIMH H IEISIMHU
0OIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOYKY 3PCHHS B YCTHBIX M TTMCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 XOIy pPEUICHUsS 3a7add, KOMMEHTHPOBATH ITOJYUYCHHBIH
pe3yibTar;

B XOJ¢ OOCYKICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOIIEMEI,
pelnraeMo¥ 3a/1aun, BRICKa3bIBaTh MJICH, HAIICICHHBIC HAa TIOMCK PEIICHHS, COTTOCTABIIATH CBOU
CYXKJCHHUS C CYXJICHHSIMH JPYTUX YYaCTHHKOB JHAJIOTa, OOHAPYXHWBATh pasvudue H
CXOJICTBO TIO3UITHH, B KOPPEKTHOH hopme hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEJICTABIATh PE3yIbTaThl PEIICHUS 3a7add, SKCIEPUMEHTA, HWCCIICIOBAaHUS, MPOCKTa,
CaMOCTOSITCIIBHO BBIOMpAaTh (opMaT BBICTYIUICHUS ¢ YYETOM 3ajad MPE3CHTAIMH |
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh W UCITIOJIB30BaTh MPEUMYIIECTBA KOMaHJIHON W WHAWBUAYAIBLHOW PaOOTHI MpH
peleHn: yaeOHBIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATh I1eJIb COBMECTHOW MEATENBHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboTHI, pacmpenensaTb BUIbI padOT, AOTOBAapUBATHCS, 0OCYXKAATh IMPOIECC U PE3YNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH;

y4acTBOBaTh B I'PYNIOBBIX (opMax paboTel (00CYkaeHHs, OOMEH MHEHHSIMH, MO3TOBbBIC
HITYPMBI U JIPYTHE), BHIIIOJHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOM JCHUCTBUS C
JIPYrUMH 4JICHAMH KOMaH[Ibl, OIICHWBATh Ka4eCTBO CBOETO BKJAJa B OOIIMIA MPOIYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aMMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABIIATH ILJIaH, AJITOPUTM PELICHUS 3a/1auM (WM €r0 YacTh), BEIOUPATh
croco0 pemeHus ¢ Y4€TOM HUMEIONIMXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIN HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3yiabTara peLIeHUs
MaTeMaTH4ECKOH 3a7auu;

MIPENBUIIETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPM PEIIECHUU 3aJayd, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENLCTB, HAMJIEHHBIX OMNIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3YyJbTaTa JAEATEIBHOCTH IOCTABJICHHOW ILIENIM W YCIOBHSM,
OOBSICHATH MPUYMHBI JTOCTHIKEHUS WM HEJIOCTHKEHUS 1T, HaXOIUTh OMIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

K koHIity o0yueHus B 7 KJacce 00yJarOMUNCS MOTyYUT CISAYIONIUE TPEIMETHBIC PE3YIbTATHI:

Yuciaa ¥ BEIYMCICHUS

BbinonHATh, coyeras yCTHblE M INHCbMEHHBIE MPUEMBI, apuMeTHyYecKue JAEUCTBUSA C
paloHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4Y€HUS] YUCIIOBBIX BBIPAXKEHUH, IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, CO/IEpKaLUX OObIKHOBEHHBIE U IECATUYHbIE IpOOU.

[lepexonuThk OT OJ1HOM (POPMBI 3aIIMCH YUCEN K APYroi (IpeoOpa3oBbIBaTh AECATUUHYIO IpOOh
B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECITHYHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucna.

BbINONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCIECHUN, OLIEHKY 3HAUYE€HUH YHUCIIOBBIX
BbIpa)KE€HUI. BBINONHATE JEMCTBYS CO CTENEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHNEe HA MHOKUTEIHN HaTypaJbHbIX YHCET.

Pemarth mnpakTUKO-OPUEHTHPOBAHHBIE 33Jayd, CBS3aHHbIE C OTHOUICHHEM BEJIHYMH,
MIPOMOPLIMOHAIIBHOCTIO BEJIMYUH, MPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YIbTAThl PEUICHUs 3a/ay C
y4€TOM OrpaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX 0OBEKTOB.

AJiredpanuyeckue BbIpaKeHUs!

Hcnonb3oBath anredpanveckyro TEPMHHOJIOTHIO M CHMBOJIMKY, MPUMEHSATH €€ B Ipolecce
OCBOEHHS y4eOHOTr0 MaTepuara.

HaxonuTh 3HaueHst OyKBEHHBIX BBIPAKEHUH IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHMUs LENOr0 BBIPAXKEHUS B MHOIOWIEH IPHUBEICHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOXEHHE OHOYIEHAa HA MHOTOYWIEH M MHOTOWIEHa HA MHOTOWIEH, IPUMEHSTh
(GopMyIbl KBazpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3oKEHNE MHOTOUWJICHOB HA MHOXMTEIH C ITOMOIIBIO BEIHECEHUSI 32 CKOOKHU
00I11ero MHOXKHTEJS, TPYIIMPOBKYU ClIaraeMblX, IPUMEHEHUs (POPMYIT COKPALIEHHOTO YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHUsl MHOTOYJICHOB Il PELICHUs Pa3IMuHbIX 3a/1a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKU.

Hcnonbs3oBaTk CBOMCTBa CTENEHEM € HaTypaJbHBIMHU IOKa3aTeasIMM A [peoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHus 1 HEPABEHCTBA

Pemate nuHeliHble ypaBHEHUS C OJHOW MEpEeMEHHOM, NMpPUMEHss IpaBWja IMepexoda OT
HCXOJIHOTO YpaBHEHUS K PaBHOCHIIBHOMY eMy. IIpoBepsTh, sIBII€TCS JIM YUCIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOAbl P PEILICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGuparh npuMepsl map 4uceln, SBJSIOIIMXCS PElIeHHEeM JUHEHHOro ypaBHEHHUS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH I'paUK JTUHEHHOTO YpaBHEHUS C JIByMs MIEPEMEHHBIMU,
M0JIb3YACh T'paMKOM, IPUBOANUTH MPUMEPHI PELIEHUS] YPaBHEHUS.

Pemars cucreMbl ABYX JMHEHHBIX YpPaBHEHMH C [BYMS II€PEMEHHBIMH, B TOM 4HCIE
rpaduyecKy.

CocraBisTh ¥ pelmaTh JMHEWHOE YPAaBHEHUE UM CUCTEMY JIMHEMHBIX YPaBHEHHH MO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJTyYE€HHBIN pe3yJbTar.

DyHKUUH

N300paxkaTh Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPAWHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbI, 3alIUCHIBATH YHCIOBbIE MPOMEKYTKU Ha aJIreOpanuyecKkoM s3bIKe.



OTmeuatb B KOOPIAMHATHOM TUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJIUHATaM, CTPOUTH I'paduKu
nuHEeWHBIX QyHKIUH. CtpouTs rpaduk GyHkuuu y = [x|.

OnwuceIBaTh C MOMOIIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMH: CKOPOCTb,
BpeMsi, PaCCTOSIHUE, [IeHa, KOJIMIECTBO, CTOMMOCTD, IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboTHI.

Haxonuts 3HaueHne (pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmaTe Tpaduueckuii crmocod mNpencTaBieHUs W aHadu3a HHGOPMAIMH, HW3BJIEKaTh U
WHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K konIy o0ydenus B 8 kjacce 00yqaronuiicst MOIyIHT CIEAYIONINE TPEIMETHBIC PE3YIbTaThI:

Yucjia 1 BBIYHCIEHUS

Hcnonp30BaTh HadalbHBIE MPEJICTABICHUS O MHOXKECTBE JCHCTBHTENBHBIX YHCEN IS
CpaBHEHHs, OKPYIJICHHS W BBIUYMCICHUH, W300pakaTh ACHCTBUTENBHBIE YHCIIA TOYKAaMHU Ha
KOOPAMHATHOU MIPSAMOIA.

[TpumeHsTh MOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOJUTH KBaJpaTHBIE KOPHH,
UCTOJNB3ys TMPH HEOOXOAMMOCTH KAJIBKYISATOP, BBINOJHATH TNPEOOpa3OBaHHUS BBIPAKEHHIH,
coJiepKanux KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOHCTBA KOPHEH.

Hcnonp30Bath 3ammcy OOJBIIMX M MaJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX APOOEH U cTeneHen
yucna 10.

AJiredpanuyeckue BbIpakeHUs!

[TpuMeHsTh TOHSTHE CTENIEHH C IIETBIM TIOKa3aTelIeM, BBIITOIHATH IPeo0pa30BaHsl BEIPAKEHHIA,
COJIEpKAIUX CTETIEHH C IEJIBIM MTOKa3aTeIIeM.

BEIMONHATE TOXIECTBEHHBIE TIPe0OPa30BaHUs PAlMOHATIBHBIX BBIPAKEHUN HA OCHOBE MPaBUII
JeWCTBUI HAJl MHOTOYJIEHAMH U alreOpanyeckKuMHU ApoOsMHU.

PacknanapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUH Ul pELICHMs pa3iMyHBIX 3a/a4 U3 MATEMaTHUKH,
CMEKHBIX NIPEIMETOB, U3 PEaIbHON IPAKTUKU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemare nuHeliHble, KBaJpaTHbIC YPaBHEHHs U PalllOHAIbHbIE YPAaBHEHHUS, CBOAALIMECS K HUM,
CHCTEMBI JIBYX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMHU.

IIpoBoanTh IpoOCTEHIINE HCCIEIOBAaHUSA YPAaBHEHUH M CHUCTEM YpaBHEHUH, B TOM YHCIE C
IIPUMEHEHHEM IpaUuecKuX IMpeaCTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpPAaBHEHHE WJIM CHCTEMa
YPaBHEHHH pelIeHMs], €ClIM UMEET, TO CKOJIBKO, U IIpoyee).

IlepexoauTs OT cioBECHOHN (GOPMYINPOBKH 331a4M K €€ anredpanyeckoi MOJAENIH C IOMOIIbIO
COCTaBJICHUS YPaBHEHUS WM CUCTEMbl YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJjauyl MOJY4YEHHBIN pe3ybTar.

[IpuMeHsATh CBONCTBA YMCIOBBIX HEPAaBEHCTB JUI CPABHEHUS, OLCHKH, pellaTh JIMHEWHBbIE
HEpaBEHCTBA C OJIHOW MEPEeMEHHON M MX CHUCTEMBI, 1aBaTh I'pa)uueCcKyl0 WIIIOCTPALIMI0O MHOXKECTBA
pelIeH HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[ToruMaTh M MCHONB30BaTh (PYHKIHMOHAIBHBIE MOHATHS M A3bIK (TEPMHUHBI, CUMBOJIMYECKUE
0003HaueHMsI), ONpEAEATh 3HaueHHe (QYHKIMM MO 3HAYEHUIO apryMeHTa, ONpeAessaTh CBOMCTBa
¢byHKIMY 110 e€ rpaduKy.

CtpouTth rpaduku 3eMeHTapHbIX GYHKIUH BUaA:

y=k/x, y=x2,y=x3,y =|x|, y= VX, orichIBaTh CBOICTBA YHCIOBO} byHkIMH 110 €€ TpaduKy.

K koHIty 00ydeHus B 9 kjacce 00yqaronuiics MOJYyIHUT CIEAYIONINE TPEIMETHbIE Pe3YyIbTaThl:

Yucua v BBIYUCTICHUSA

CpaBHMBATH M YIIOPSIIOYMBATH pallMOHAIbHbIE U UPPALIIOHAIBHBIEC YHCIIA.



BeimonsaTe apudmerndyeckue NEHCTBHS C PAalMOHATIBHBIMH YHCIAMH, COYETasl YCTHBIE WU
IIACbMEHHBIE NPUEMBI, BBIIIOJIHATH BEIYMCIICHHS C UPPALMOHAIIBHBIMU YUCIIAMM.

Haxonuth 3HaueHus CTENEHEW C LENIBIMU II0Ka3aTelIAMU U KOPHEH, BBIYHCIATH 3HAYCHMS
YHUCJIOBBIX BBIPAKECHUM.

OKpyryaTh NEeHCTBUTENbHBIE YUCIIA, BBIMOIHATh MPUKHUIKY pe3yJbTaTa BbIUUCICHHUM, OLEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHUs U HEPABEHCTBA

Pemrare nuHENHBIE M KBAJpAaTHBIC YPABHEHUsS, YPABHEHHMsI, CBOJAIIMECS K HUM, IPOCTEHIINE
IpoOHO-pallMOHATILHBIE YPABHEHHS.

Pemrate cucreMbl IByX JMHEHMHBIX YPAaBHEHMM C JBYMs IIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJISIETCS JINHEWHBIM.

Pemath TekcTOBBIE 3aaun aNreOpanyeckKuM CIOCOOOM € MOMOIUIBIO COCTABIECHUS YpaBHEHUS
WJIY CUCTEMBI IBYX YPaBHEHHM C IBYMS IIEPEMEHHBIMU.

[IpoBoauTE MpOCTEMIIME HCCICAOBAHUS YPaBHEHHMII M CHCTEM YypPaBHEHMI, B TOM 4MHCIIE C
MIPUMEHEHHEM TIpa@UuecKux MNpeicTaBlieHUu (ycTaHaBIMBaTh, UMEET JM YpPaBHEHHE WU CUCTEMa
YpaBHEHUH pellleHus], €ClIM UMEET, TO CKOJIbKO, U Mpoyee).

Pemats nuHeliHbIe HEpaBEeHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pellleHue HEPABEHCTB
Ha YUCJIOBOW MPSAMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CUMBOJIOB.

Pemrate cucTemMpl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJPAaTHOE
HEPaBEHCTBO, H300pa)kaThb pEUICHHE CHCTEMbl HEPaBEHCTB HA YHMCIOBOM NpPSIMOM, 3alUCHIBATh
pEIIeHNE ¢ TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PEIICHUH PA3IMYHBIX 3a1a4.

D yHKUUHA

Pacnio3naBate (QyHKIMM M3ydeHHbIX BUAOB. [loKa3bIBaTh CXeMaTHYECKH PpacCIOJIOKEHUE Ha

KOOPAMHATHOM TUTOCKOCTH rpadukoB ¢yukiui Buma: Y = kx, y =kx + b, y=k/x,y =ax2 + bx + ¢,y
=x3, y=1X, y = |X|, B 3aBHCHMOCTH OT 3HaueHHI KOI)YHUIMEHTOB, ONMCHIBATE CBOMCTBA ()YHKIIHIA.

Crpoutb 1 n300paXkaTh CXeMaTUYECKU IPapUKN KBaIpaTUYHBIX (QYHKIUH, OMICHIBATH CBOMCTBA
KBaJIpaTUUHBIX QYHKIMI M0 UX rpadukam.

PacrioznaBate kBagpaTuuHyl0 (QYHKIHIO 10 (opMyle, IPUBOIUTH MPUMEPHl KBaJIPAaTUYHBIX
GyHKIMM U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrpeccuu

PacrioznaBath apuMeTHUECKyI0 M TE€OMETPUUYECKYI0 MPOTPECCHMH MpU pasHBIX CHocobax
3a/laHusl.

BbINONHATE BBIYHMCIEHUS C HCIOJIb30BaHHEM (opmyn N-ro uwieHa apupMeTHUYecKOd u
reOMETPUYECKON MPOTPECCHiA, CyMMBbI IEPBBIX N YJICHOB.

N300paxkaTh 4eHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

Pemate 3amaum, cBA3aHHBIE C YUCIOBBIMH IOCIEIOBATEIBHOCTSIMU, B TOM YHKCIE 3aJa4d W3
peallbHOM KHU3HHM (C UCTIOIh30BAHUEM KANBKYIATOPA, U(PPOBBIX TEXHOJIOTHH).






Paznen 4. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia ¥ BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaXKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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