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PABOYASI ITIPOTPAMMA
(ID 4202133)

y4eOHOro Kypca «AJredopa»

s oOydaromuxcst 7-9 kimaccoB

Owmcykuan, 2024
MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oO6pa3oBaHMs:
OHa O0ECTeYMBACT WM3YYCHUE JIPYIHX AUCIUILINH, KAK €CTECTBEHHO-HAyYHOTO, TaK W
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOEHUE HEOOXOAMMO IS IPOIOJIKEHHSI 00pa30BaHUS U B
MOBCETHEBHON KW3HU. PasBute y OOyYarOmMXCS HAyYHBIX MPEACTABICHUA O
NPOMCXOXKACHUU H CYIIHOCTH anreOpanvecKkux aOCTpakiuii, crnocobe OTpaKeHHs
MaTEeMaTUYeCKON HayKOW SBJICHUH W TPOIECCOB B NPHUPOJE M OOILECTBE, pOJU
MaTEeMaTHYECKOTO MOJICITUPOBAHUS B HAYYHOM TO3HAHWH M B TMPAKTHKE CIIOCOOCTBYET
(GbOopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHS M KAUeCTB MBIIUICHUS, HEOOXOIUMBIX IS
aJanTanvy B COBpeMEHHOM mu@poBoM obdmectBe. M3yuenne anreOpsl oOecrieunBacT
pa3BUTHE YMEHHS HaOI0JaTh, CPaBHHBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JICHCTBUSL W BBIBOJBI, (OpMYyIUpOBaTh yTBepkaeHUs. OCBOoeHHE Kypca anreOphl
o0ecrieuynBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOMIMXCS: OHU HCHOJB3YIOT
JNeNyKTUBHBIE W WHIYKTHBHBIE paccyXIeHus, oO00OImeHne ¥ KOHKPETU3aIHIo,
abctparupoBanne u aHanoruto. OOyueHue anreOpe mpeamoyaraeT 3HAYUTETbHBIN
00BEM CaMOCTOATEIHHON AESATETLHOCTH OOYYaIoUIUXCS, MOATOMY CaMOCTOSITEITLHOE
peleHne 3a1a4 SBISIETCS pean3anneil e TeIbHOCTHOTO MIPUHIIUIIA O0yYeHUSI.



B crpykType mporpamMmMbl yueOHOro Kypca «Auredpay Aiasi OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOAUYECKUE JTUHUU:
«Yucna u  BBIYUCIHEHUS», «AJreOpandyeckue BBIPOKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHKkmm». Kaxnas w3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET M3YUEeHUs Kypca, B3aUMOJEHUCTBYS C JPYTUMHU
ero JUHUSAMU. B Xxone wu3yueHuss ydeOHOro Kypca OOydYaromIMMCS TPUXOAUTCS
JIOTUYECKU PACCYK]IaTh, HCIOJB30BATh TEOPETUKO-MHOXKECTBEHHBIN 53bIK. B CBs3u ¢
3TUM B MPOTPaMMy YUeOHOTO Kypca «Anredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro Oo0pa3oBaHUA U
CIOCOOCTBYIOIIKE OBJIAJICHUIO o0y4JaroMMucs OCHOB YHUBEPCAIBHOTO
MaTeMaTU4YecKoro sizbika. Cojep:kaTelbHON U CTPYKTYPHOM OCOOEHHOCTBHIO y4eOHOTO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUU «Hucaa U BEIYUCICHUS CIIYKUT OCHOBOU MJis JalbHEUIIEro
U3YYEHUS] MAaTEeMAaTHKH, CIOCOOCTBYET pAa3BUTHIO Y OOyYaroUuXcsl JIOTHYECKOTO
MBIIJIEHUSI, (OPMHUPOBAHUIO YMEHHUS TMOJb30BATHCS ~aNrOpUTMaMHu, a TaKke
OpUOOPETEHUIO MPAKTUYECKMX HAaBBIKOB, HEOOXOIMMBIX [IsI MOBCEIHEBHOM >KH3HHU.
Pa3BuTHe MOHATHSA O YHUCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs CBA3aHO C
palMOHANBHBIMU U MPPALMOHAIBHBIMU YUCJIaMH, (POPMUPOBAHUEM MPEACTABICHUI O
JNEUCTBUTEILHOM 4YHCJe. 3aBepIICHHE OCBOEHHUS YMCIOBOM JIMHUUM OTHECEHO K
cpemHeMy o01eMy oOpa30BaHHUIO.

Copepxkanve OByX anreOpandecKux JIMHUA — «ANre0pandecKue BBIPAXKEHUS» U
«YpaBHEHHMsSI W HEPABEHCTBA» CHOCOOCTBYET (HDOPMHUPOBAHMIO Yy OOYyYaIOLIUXCS
MaTEMaTUYECKOro arrmapara, HeoOXOJMMOro [JIsi peIIeHUus 3a7ad MAaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3zoBaHusl y4eOHBIM MaTepuan TPYHIHPYETCS BOKPYT pallOHAJIbHBIX
BbIpOKEHUI. AJreOpa JEMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak s3bIKa JUIs
MOCTPOEHUSI MAaTEeMAaTUYECKUX MOJIENEH, OMUCaHMs MPOLECCOB U SBJICHUM peaTbHOTO
mupa. B 3amaunm  oOyueHust anreOpe BXOAST TaKXKe JalibHEWIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAMMOI0, B YaCTHOCTH, IJII OCBOEHHUS Kypca
uH(OpPMATHKHU, U OBJAJCHUE HaBbIKAMU JIETYKTUBHBIX paccyxjeHui. [IpeobpaszoBanue
CUMBOJIBHBIX ()OpPM  CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHMS, CHOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conmepxanne (yHKIMOHATBHO-TpapUUECKON JMHUU HALEJICHO Ha TIOJIy4YeHHE
0o0yyJaroumMucs 3HaHUM 0 QYHKUIMSIX KaK Ba)KHEHIIEH MaTeMaTH4eCKON MOJEenH st
OMHCAHUS U MCCIEJOBAaHUS PA3HOOOpA3HBIX IPOLIECCOB M SIBJICHUW B NPUPOAEC U
obmiectBe. M3yueHne marepuana cocoOCTBYET Pa3BUTHIO y OOyYaAIOIIUXCS YMEHHS
UCTIOJIb30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKUE, I'padprueckre, BHOCUT BKJIaJ B (POpMUpOBaHUE MPEICTABICHUNA O POJIU
MaTE€MaTUKH B Pa3BUTUU IUBUIIU3ALMH U KYJIbTYPBHI.



CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax u3ydaercs y4eOHbIN Kypc «Anredpay,
KOTOpBbIM BKJIIOYAET CJEAYIOIIMEe OCHOBHBIE pa3fenbl cojepxkanus: «Yuciaa u
BBIUKCIICHUS», «AJNreOpandyeckue BbIPAKEHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIIUW.

Ha uzyyenne yueOHoro xypca «Anredpay» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezenmo), B 8 kinacce — 102 yaca (3 yaca B Hezaenmo), B 9 kinacce — 102
yaca (3 yaca B HEJIeJIO).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Yuciia ¥ BbIYHCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OJHOM (HOpMBI 3amucu Apooei
K apyroi. llonsTne panuoHANBHOrO 4YMCIA, 3alUCh, CPABHEHHE, YIOPSAAOYMBAHHE
palMoHaIbHBIX uHced. Apu(METUYECKUE AEUCTBUA C PALUOHAIBHBIMU YHCIIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAaKTUKU HA YacTH, Ha Ipo0u.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIleM: OIpeAelieHne, NpeoOpa3oBaHUE
BBIpQXCHUI HAa OCHOBE OMNpeAeNieHus, 3amuch Oonpmmx yucen. [IpoueHTsl, 3amuch
IOPOLEHTOB B BUJE JApoOM M IpoOM B BHJE NPOLEHTOB. Tpu OCHOBHBIE 3aJlaud Ha
IIPOLICHTBHI, PELIECHUE 3a]1a4 U3 PEAJIbHON IIPAKTUKH.

[IpuMeHeHne NpU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIM HATYPAJIbHBIX
YUCell.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

[lepemeHHbIE, YMCIOBOE 3HAYEHHE BBIPAXEHUS C NEpPEMEHHOU. JlomycThmble
3HA4YEeHUS NepeMeHHBbIX. I[IpencraBiieHMe 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BHJIE
¢opmyinbl. Beruncnenuss no ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BBIPAXKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPAKEHUS, MPaBUjIa MPEOOPA30BaHMsI CYMM U IPOU3BEJICHUM,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MMOJO0HBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATyPAJIBbHBIM MIOKA3aATEIIEM.

OpHounensl M MHoOrowieHsl. CreneHb MHorousneHa. Cr0K€HHE, BBIYMTAHME,
YMHOKEHHE MHOTIOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHUSA: KBAaAPAaT CyMMBbI U
kBagpar pasHoctu. dopMyna pa3HOCTH KBaaparoB. PasimokeHne MHOTOWIEHOB Ha
MHOXHUTEIIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHs, IIpaBWiIa MpeoOpa30BaHUS  ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, 4YHUCIO KOpPHEH JIMHEHHOIO
YPAaBHEHUS, PEUICHUE JIMHEHWHBIX ypaBHEHUH. COCTaBJIICHHE YPaBHEHUM II0 YCIOBHIO
3a1aun. PenieHue TEKCTOBBIX 3a/1a4 C IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C JBYyMsl NEpeMEHHbIMH M ero rpaduk. Cuctema ABYyX
JMHEWHBIX YpaBHEHHM C AByMs epeMeHHbIMU. PeleHne cucrem ypaBHeHH criocoOom
NIOJICTAaHOBKH. [IprMepsl peleHus TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHU.

DyHKUUHA

Koopaunara Toukm Ha npsmou. UucioBeie npomMexyTku. PaccrosiHue Mmexay
JIBYMsI TOUKAMHU KOOPAMHATHOM IIPSIMOM.



[IpssmoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcrmcca U OpAMHATa TOYKU
Ha KOOpAMHATHOM IiockocTH. IIpumepsl rpagukos, 3amaHHbIX (opmynamu. Urtenue
rpaukoB peasbHbIX 3aBucumoctell. [lonsatue ¢pynkuuu. I'papux ¢pynkunuu. CBoiicTBa
bynxuuii. Jluneitnas Qynkums, e€ rpaduk. I'padux ¢pynkmum y = |x|. ['paduyeckoe
pEeLIeHNE TMHEUHBIX YPABHEHNN U CUCTEM JIMHEWHBIX YPABHEHUMN.

8 KUIACC

Yucna 1 BBIYMCIECHUA

KBagpatueiii kopeHb wu3 uucna. I[lonstue 00 wuppanUMOHAILHOM YHCIE.
JlecsiTuuHble TPUONKEHUS] HppaludoHaNbHBIX 4Yucen. CBoOHCTBa apupMeTHUECKHX
KBaJIpAaTHBIX KOPHEH M WX MPUMEHEHHE K MPeoOpa30BAHMIO YMCIOBBIX BBIPAKEHUU U
BBIYKCIICHUSM. [[eficTBUTENbHBIE YHCTIA.

CrerneHb ¢ LeIbIM MMOKa3aTeneM 1 e€ cBoricTBa. CTaHaapTHas 3aMKCh YHUCTA.

AJiredpanyeckne BbIpaKeHHUs

KBanpatHblit TpéxusieH, pa3inoxkeHne KBaApaTHOro TPEXWIeHa Ha MHOXKHUTEIH.

Anre6panueckas 1poos. OCHOBHOE CBOMCTBO anreOpanyeckoit apoou. CroxeHue,
BbIUMTAHUE, YMHOXEHHE, JeJeHue anreOpandeckux aApoOeld. PanmonanbHble
BBIPKEHUS U UX TIPEOOpa30oBaHUE.

YpaBHeHHs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, QopMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEeHUH, CBOASIINXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocrenmme
JTPOOHO-palMOHANIbHbIE YPAaBHEHUS.

['paduueckass uHTEpHpeTalvsi YpPaBHEHUM C JABYMSI TMEPEMEHHBIMU U CHUCTEM
JUHEUHBIX YypaBHEHUHM C [JByMs TMepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHENHBIX YPaBHEHUM C IByMs IIE€PEMEHHBIMHU.

Pemenrie TekCTOBBIX 3a7a49 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA M MX CBOWCTBA. HepaBEHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA ¢ OAHOW NepeMeHHOM. CHcTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DyHKIUA

[Tonstue ¢ynkuuu. OOnacTh OmpeAeNeHuss U MHOXKECTBO 3HAYCHHM (DyHKIUU.
CrniocoOnI 3a1aHus PyHKIIHM.

I'paduk pynkuun. UYrenue cBoicTB pyHKIMU 110 €€ rpaduky. [Ipumeps! rpadgukos
GyHKUMNA, OTpaXKaloIIKUX pealibHbIE MPOLECCHI.

OyHKIMY, ONKCHIBAIONIME TMPSAMYI0O ©  OOpaTHYl0  MPONOPLHMOHAJbHBIC
3aBHCHMOCTH, uX rpadukn. ®yukimun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KUIACC

Yucsa ¥ BbIYUCICHUS

PaumonanpHbple 4mMCla, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JEeCATUUHbIE TpOOU. MHOXKECTBO AEMCTBUTEIbHBIX UNCEN, JEHCTBUTENbHBIE YUCIIA KAK
OeCKOHEUHbIE JecATUYHbIE JpoOu. B3aMHO O0JHO3HAaYHOE COOTBETCTBUE MEKIY
MHOECTBOM JIEUCTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHeHHE  JACMCTBUTENBHBIX  YHCEN,  apU(pMETHUEeCKHe  JEUCTBUA  C
JEHCTBUTEIILHBIMU YHCIIAMHU.

Pa3mepbl 00BEKTOB  OKpYyKaroIIEro MHUpPA, JIUTENBHOCTh IPOLIECCOB B
OKpY>KaroIlleM MHUDE.

[Mpubmx€HHOe 3HAYEHHE BEJIWYMHBI, TOYHOCTh MNpuOIMKeHus. OKpyrieHue
yucel. [Ipuknaka v oneHka pe3yabTaTOB BBIYHACICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnelinoe ypaBHEeHME. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHENHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISIIMXCA K KBaIpaTHBIM.
bukBagpatHoe ypaBHeHue. lIpumepbl pelieHusT YpaBHEHHM TPETbEWd WU UYETBEPTOMU
CTENEHEHN PAa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUU. PerieHne TEKCTOBBIX —3adad
aredpanvyeckKuM METOJIOM.

VYpaBHeHHe C ABYMsI NEpPEMEHHbIMM U ero rpaduk. PemeHue cuctem aAByx
JIMHEWHBIX YPAaBHEHUM C JNBYMS INEPEMEHHbIMU. PeleHue cucreM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEWHOEe, a Jpyroe — BTOpoill cremneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMS IIEPEMEHHBIMM.

PemeHne TeKCTOBBIX 3a7a4 aare0panyecKuM crocoooM.

YuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IIepeMeHHOW. Pemenwne cucrem
JMHEHHBIX HEPABEHCTB C OJHOM nepeMeHHoi. KBanparusie HepaBeHCcTBa. | padudaeckas
MHTEPIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

DyHKUUHA

KBanparnunas ¢ysukuus, e€ rpadpuk u cBoiictBa. IlapaOGosa, KOOpAMHATEHI
BEpILUHBI 11apadoIibl, OCb CAMMETPUU NapaboJIbL.

Ipadukn pyrxumit: y = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = |x| , u nx
CBOWCTBA.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHHU

[loHsiTHE YMCIOBOW MOCIEAOBATENBHOCTH. 3aJaHUE MOCIEAOBATEIbHOCTH
pPEeKyppeHTHOM GopMyIoit u GopMysnoi n-ro dieHa.

Apudmernueckas u reomerpuyeckas mnporpeccuu. DopMmyabl n-TO UJieHA
apu(MeTHIECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBHIX NUJICHOB.



N300paxenne 4ieHOB apu(PMETUUECKON U TE€OMETPHUUECKON MPOTPecCuil TOUKaMu
Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBII M SKCHOHEHUHMAIBbHBIA pocT. CoKHbIE
IIPOLICHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca «Anredpar
XapaKTEepU3YIOTCA:

1) naTrpuoTHYECKOE BOCTIMTAHME:

MPOSIBICHUEM HMHTEpeca K MPOIUIOMY WM HACTOSIIIEMY POCCHIICKOW MaTEMaTHKH,
LIEHHOCTHBIM OTHOLIECHUEM K JOCTHKECHUAM POCCUHUCKUX MAaTEMaTUKOB U POCCUUCKOU
MaTeMaTU4YECKOW IIKOJIbI, K MCIIOJb30BAHUIO ATUX NOCTMKEHHUW B APYTMX HAayKax U
NpUKIaAHBIX cdepax;

2) rpa:KIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEHN IpakIaHUHA U Peau3alliu ero npas,
NpPEICTaBICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (YHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBJIICHUH, TMpoIleayp TpakJaHCKOro oOmiecTBa (HampuMmep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHUIO OTHYECKUX MPOOJEeM, CBS3aHHBIX C
MPAaKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM BAXKHOCTH MOpPaJbHO-
ATUYECKUX MPUHILIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOWI HAa aKTUBHOE yYaCTUE€ B pEIICHHMM NPAKTUYECKUX 3ajad
MaTeMaTU4YECKOW  HAMpaBIICHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTeMaTUYECKOIrO
o0pa3oBaHMsl Ha NPOTSHKEHUHU BCEH JKM3HU JUIsl YCHEIHOM MNpodecCHOoHaNbHON
NESATENbHOCTY W Pa3BUTHEM HEOOXOIUMBIX yMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUAYAJbHOW TPACKTOPUM OOPa30BaHUA M KU3HCHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAILHOMY M ACTETHYECKOMY  BOCHPHUATHIO
MaTeMaTU4eCKuX OOBEKTOB, 3a/Jad, pEIICHUN, PACCYKICHUN, YMEHHIO BHUICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHMS:

OpHEHTaUuMel B  JACATEIBHOCTA HAa  COBPEMEHHYIO CHCTEMY  HAy4HBIX
MpEACTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS YEJIOBEKA, MPUPOJLI U
oOmmecTBa, TOHMMAaHMEM MaTEMaTHYECKOW Haykh Kak cdepsl 4YeI0BEYECKON
NEATEIIbHOCTH, OSTanoB €€ pa3BUTHS M 3HAYUMOCTH [UJI Pa3BUTUSA LIMBUIM3ALUM,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKA M MaTEMaTHUYECKON KYyJIbTYpOH KaK CpeICTBOM
MO3HAHUSI MHUpA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMU  HMCCJIEA0BATEIBCKOM
NEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, GopMUpPOBaAHHE KYJbTYPbI 310POBb H
IMOLMOHAJIBLHOIO 0J1arONOJIyYus:

TOTOBHOCTBIO IPUMEHSITh MATEMATUUYECKUE 3HAHUSI B UHTEPECAX CBOETO 3710POBb,
BEJICHUS 3I0POBOTO 00pasza >KW3HHU (30POBOE TMUTAaHWE, COATAHCUPOBAHHBIN PEKUM
3aHATHA W OTABIXa, peryjsipHas (Qu3ndeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAKOTr'o JKE IpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpPUEHTAIIMEN HA NMPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ui PEIICHUs 3aJad B
00JIaCTH COXPAHHOCTH OKPY KaoIIeH Cpelibl, MUIAHUPOBAHUS MOCTYIKOB U OIIEHKH MX
BO3MOXKHBIX TIOCJICICTBUN JJIsI OKPYXKAIOIIEH Cpeabl, OCO3HAaHUEM TJI00aJIbHOTO
XapaKTepa SKOJOTUYECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) amanTranusa K HM3MEHAKWINMMCH YCJIOBUAM COUMAJIBLHOM W NPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICICTBUSIM B YCJIOBUSAX HEOINPENCIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JESITEIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTHCA y APYTUX JIOJIEH, MPUOOpETaTh B COBMECTHOM JIEATEIIbHOCTH HOBBIC 3HAHMS,
HaBBIKM M KOMIIETECHIIMHU U3 ONbITA JPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHHUH, B TOM YHCie (HOPMYJIUPOBATH
U7IeH, TTOHSTHUS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSAX, B TOM UHCJIE paHee HEM3BECTHHIX,
0CO3HaBaTh NEePHUIMTH COOCTBEHHBIX 3HAHWA M KOMIIETCHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTyallMi0 KaK BBI30B, TPEOYIONIMI KOHTPMEpP, KOPPEKTHPOBATH MPUHUMAEMBIE
pemieHusT W JACUCTBUS, (OPMYIUPOBATh H OIEHWBATh PHUCKH U TIOCIEICTBUSA,
dbopMUpOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTeJbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Jlornyeckue aeicTBuA:

e BBIBIATH M XapaKTEpPHU30BaTh CYLIECTBEHHbIE MPHU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TMOHATUIH, OTHOLICHUH MEXAYy MOHATUSAMH, (OPMYIHPOBATH
ONpeNieNieHus]  TOHSTUH,  YCTaHaBIMBATh  CYUIECTBEHHBIH  TNPHU3HAK
KJIacCU(pUKALMK, OCHOBaHUS [UIsi OOOOILIEHUS W CpaBHEHHs, KPHUTEPUH
MPOBOJAMMOIO aHAIIN3A;

e BOCIPHHHMMATh,  (QOPMYJIMpPOBaTH U  MPeOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE W OTpHUIATENbHbIE, EAMHUYHBIE, 4YacTHble M o0Ouue,
YCIIOBHBIE;



BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOACHUIX M YTBEPKACHUSX, MPEATIaratb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

JienaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX W
WHYKTUBHBIX YMO3aKIFOUCHHM, YMO3AKIIFOUCHHH 110 aHAJTIOTHH;

pa3dupaTh OKa3aTeIbCTBA MATEMATHUECKUX YTBEPXKACHUU (MpSAMBIE W OT
NPOTHUBHOTO), TIPOBOJAUTH CaMOCTOSITEIbHO HECIOXKHBIE JIOKa3aTeIhCTBA
MaTeMaTU4YeCKnX (PaKTOB, BHICTPAWBATH apTyMEHTAIMIO, TPUBOJIUTH MPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHNUS,

BBIOMpaTh CIOCOO pelieHus YdeOHOM 3ajaun  (CpaBHUBATh HECKOJIBKO
BApMAHTOB pCICHHUs, BHIOMpaTh Haubosee MOAXOAAIMH C  y4ETOM
CaMOCTOSTEIILHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBareLCKHe JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCICAOBATCICKUI HHCTPYMEHT IO3HAHHMS,
(dbopMyIHpOBaTE  BOMPOCHI, (PUKCUPYIOIIHUE MPOTUBOpPEYHE, MPOOIIEeMYy,
CaMOCTOSITEJILHO yCTaHABIMBAThL UCKOMOE M JaHHOE, (OpMHpOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHE;

HNPOBOJUTH TI0  CAMOCTOSITEIbHO  COCTABJICHHOMY IUIAHY  HECJIOKHBIN
OKCHICPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUIECKOTO 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIICHWSI W BBIBOJABI IO pPE3yJbTaTam
HNPOBENEHHOIO HAOJIIOJICHUS, KCCICIOBAaHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB M 000OIICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TIpoIecca, a TaKXKe BBIIBHTATh
MIPEJIITOJIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTH HMH(OpPMALIMK, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHHS 3a/1a4H;

BbIOMpaTh, AHANU3UPOBATh, CHUCTEMATHU3UPOBATh U  HUHTEPIPETHUPOBATH
uHGOPMAIMIO Pa3IMYHbIX BUAOB U (POPM IpecTaBlICHUS;

BbIOMpATh GOopMy MpeACTaBIeHUS HHPOPMALIUK U WLTIOCTPUPOBAThH pelIacMbie
3aJlauM CXeMaMH, JuarpaMMamMu, HHOM rpapuKoil U uX KOMOMHAIMSIMU;
OLICHMBAaTh HAJI&KHOCTh HHMOPMALMKA 1O KPUTEPUAM, MPEATI0KEHHBIM
y4uTesIeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKATHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJCHUS B COOTBETCTBUHU C YCIOBHUSIMH U
HEJSIMH OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U IIMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS 110 XOAY PELICHU 3aJa4H,
KOMMEHTHPOBATh IIOJy4YECHHBIN PE3YJIbTAT;



B XOJie OOCYXJECHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBbI,
npoOsieMbl, pelaeMoil 3aJaud, BBICKA3bIBATh WUJECH, HAllEJICHHbIE Ha TOUCK
PELICHUs], COMOCTABIATh CBOM CYXIEHUS C CYXKICHUSMU JPYrMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3IMuKue U CXOACTBO MO3ULIMHN, B KOPPEKTHOU opme
(bopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e TMpPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/aud, SKCIEPUMEHTa, MCCIEIOBaHUS,
POEKTa, CaMOCTOSATENLHO BBHIOMpPATHh (hOpMAT BHICTYIUIEHUS C Y4ETOM 3ajad
MPE3eHTALNN U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHANBUAYATbHON
paboThI PU PENICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

e TMPUHUMATH II€JIb COBMECTHOM J€ATENBbHOCTH, IUJIAHUPOBATH OpPTaHU3ALMIO
COBMECTHOI paboThI, paclpeaesiTh BUAbl padoT, JOrOBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YNBTAT PAOOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIIOICH;

e YYaCTBOBaTh B IPymHmoBbIX (hopMax paboThl (0OCYKIeHUsI, 0OOMEH MHEHUSIMH,
MO3rOBbI€ IITYpMbl U JIPYyTU€), BBHIMOJHATH CBOIO YacTh paboOThl U
KOOPAMHHUPOBATh CBOM JEHCTBHUS C JPYTUMH WICHAMH KOMAaH[bl, OLIEHUBATh
KayecTBO  CBOEro  BKJaJa B  OOMMI  MPOXYKT MO  KPUTEPHUSM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

PerynasiTuBHbIE YHMBepcaJIbHbIe YueOHbIE 1eiCTBUSA
Camoopranusanus:

e CaMOCTOSITENIbHO COCTAaBJSATH IUIaH, AJITOPUTM peHIeHHus 3aJadu (WIH €ro
4acTh), BBIOMpaTh CMOCOO pEHIeHUs ¢ Y4YETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHBI HHTEJLJIEKT:

e BIJIQJIETh CIOCOOAMM CAMOIIPOBEPKH, CAMOKOHTPOJSI Mpoliecca W pe3yJibTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

e TMPENBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTHh NpPU PEIICHUH 3aauHu,
BHOCUTh KOPPEKTHUBBI B JI€ATEJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIEHMBATh COOTBETCTBUE pE3yJbTaTa JAESITEIIbHOCTU TMOCTABICHHOW MU M

YCIIOBUSIM, OOBSCHATh MPUYMHBI JOCTHKEHHUS WM HEIOCTIKEHHUS IIeliH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenust B 7 Kiaacce o0y4yarouuics MOIyduT CAeAyIOINe IpeIMETHbIE
pE3yNbTATHI:



Yucnaa 1 BbIYMCICHUSA

BrinonusTh, couerast yCTHbIE U MMCbMEHHbBIE TPUEMBI, apu(METHUECKUE TEUCTBUS
C palMOHAJILHBIMU YHUCIIAMHU.

Haxomuth 3Ha4eHUST YMCIIOBBIX BRIPAKEHUHN, TPUMEHSATH PA3HOOOpa3HBIEC CIIOCOOBI
¥ IPUEMBI BBIYUCIICHUS 3HAYCHHUH JPOOHBIX BBIPAXKEHUH, COACPIKANTUX OOBIKHOBCHHBIE
U JICCSITUYHbIE APOOH.

[lepexoauTs OT OIHON (OpPMBI 3amucH 4Hcesl K JApyrod (mpeoOpa3oBBIBATH
JECATUIHYIO Ap0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUIHYIO IPOOBH).

CpaBHUBaTh U YIOPSI0YMBATH PALIMOHATILHBIE YKCTIA.

OKpyTasiTh YKCIIA.

BpINOMHATh MPUKUIKY W OLIEHKY pe3yJibTaTa BBIUMCICHHM, OLUEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXKEHUI. BBINMOMHATH ACUCTBHS CO CTENEHSIMU C HaTypajJbHBIMU
MOKa3aTeIIMH.

[IpumMeHsATh TpHU3HAKK JEIUMOCTH, PA3JI0KEHHE HA MHOXKUTEIU HATypalbHBIX
qyucel.

Pemiath nmpakTUKO-OPUEHTUPOBAHHBIE 3a/a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIMOHAIILHOCTBIO  BEIWYMH, IMPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yibTaThl pelieHusl 3a7ad C y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBONCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

Asre0panvecKue BbIPpaKEeHUs

Hcnonb3oBaTh anredpanuyeckyr0 TEPMUHOJIOTHIO U CUMBOJMKY, MPUMEHSITH €€ B
Ipoliecce OCBOEHUsI yueOHOTO MaTepHalia.

Haxomute 3HaueHusi OYKBEHHBIX BBIPAKCHUW TPU 3aJaHHBIX 3HAYCHHUAX
MEPEMEHHBIX.

BrinonssaTe mpeoOpa3oBaHMs 1IEJIOTO BBIPAXKEHUS B MHOTOWIEH NPUBEACHUEM
MOJI00HBIX CJIaraeMbIX, PAaCKPHITHEM CKOOOK.

BpINOMHATE YMHOXEHHUE OJTHOUYJIEHA HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJIEH,
IPUMEHSTH (POPMYJITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3oKeHHEe MHOTOUJIEHOB HA MHOKUTEIU C TTIOMOIIBIO BHIHECEHHUSI
3a CKOOKHM OOIIEro MHOXHTENsS, TPYNIUPOBKU ClIaraéMbiX, MpUMEHEHus (opmyn
COKPAILIEHHOIO YMHOXEHHS.

[TpumeHnsaTs mpeoOpa3oBaHUs MHOTOYJICHOB JUIsI PEIICHHS] PA3IUYHBIX 3a/1ad U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEH C HATypaJbHBIMU TIOKa3aTelsiMUd ISl
npeoOpa3oBaHUs BHIPAKCHHM.



YpaBHeHHs U HEPABEHCTBA

Pemate sMHEWHBIE ypaBHEHHS C OJHOW IIEPEMEHHOW, MPUMEHSS IpaBuia
nepexoaa OT UCXOJHOTO YPABHEHUS K PAaBHOCWIBHOMY eMy. lIpoBepsTs, sBiseTcs au
YUCJIO KOPHEM YPaBHEHUS.

[TpumensaTy rpaduueckue METOAbI NMPU PEIICHWU JUHEHHBIX YpPaBHEHHM M HX
CUCTEM.

[TonOupate npumepsl nap 4Ucell, ABJISIOIUXCS PEILIEHUEM JTUHENHOIO YpaBHEHUS
C ABYyMs IIEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTU TpaUK JUHEHHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMHU, M0JIb3YSCh I'PpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMSL.

Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHUH C JABYMS NEPEMEHHBIMU, B TOM
guclie rpaduIecKy.

CocTaBisTh M pelIaTh JUHEHHOE YPABHEHUE WIH CHUCTEMY JIMHEHHBIX YpaBHEHHI
II0 YCJIOBHIO 3a/1aud, WHTEPIPETUPOBaTH B COOTBETCTBUM C KOHTEKCTOM 33J1a4
NIOJIyYCHHBIA PE3YNbTAT.

DOyHKIUA

N300paxkath Ha KOOPAWHATHON TPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, JIy4M, OTPE3KH, MHTEPBaJbl, 3alUChIBATh YHUCIIOBBIC NPOMEXYTKH Ha
aJreOpanveckoM sI3bIKE.

OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAHMHATaM,
CTPOUTH rpa@uKyu TUHEHHBIX QyHKIMI. CTpoUTh rpaduk GyHKIHH Y = [X|.

OmnuceBaTh C MOMOLIBI0 (YHKIUI U3BECTHBIE 3aBUCUMOCTH MEXKy BEJIMYMHAMMU:
CKOPOCTb, BpPEMsl, PAaCCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD,
BpeMmsi, 00bEM paldOTHI.

Haxoauts 3HaueHre (yHKIUH MO 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuil crnocod NPEACTABICHUS W aHaiau3a UHGPOpMaLuH,
U3BJIEKaTh U UHTEPIPETHPOBATh MH(OpPMAIMIO U3 I'paUKOB PEAIbHBIX IMPOLECCOB U
3aBUCHMOCTEM.

K koniy oOyuenus B 8 kjacce 00ydaronuiicss MOMyUuT CIeAYIOUINE MPEeIMETHbIC
pe3ybTaThl:

Yucna 1 BBIYUCIECHUA

Hcnonp30BaTh HAYAJIBHBIE MPEACTABICHUS O MHOKECTBE IEUCTBUTEIBHBIX YUCET
JUIA CpaBHEHHS, OKPYTJCHHs M BBIYHCIEHUH, M300pa)kaTh ACHCTBUTEIbHBIC YHCIIA
TOYKaMHU HA KOOPJUHATHOMN MIPSIMOM.

[TpuMmeHATh MOHATHE apU(PMETHUYECKOIO  KBAJAPaTHOIO KOPHS, HAaXOJUTh
KBaJIpaTHbIE KOPHH, HCIOJb3ys TMPU HEOOXOJAWMOCTH KaJbKyJATOpP, BBIMOIHSATD
npeoOpazoBaHusl BRIPAKEHUN, COAEPKAIIMX KBAJpaTHBIE KOPHU, HCIOIb3Ysl CBOMCTBA
KOpPHEHU.



Hcrionp30BaTh 3aMUCH OOJBITUX W MAJIBIX YHCEIT C IIOMOIIBIO JECATUIHBIX IPOOeH
u crerneneit uncina 10.

AnredOpanvecKkue BbIPAKEHUS

[IpumMeHAT,  MNOHATHE  CTENEHM C  LEJIbIM  [OKAa3aTeJieM,  BBINOJHSATH
npeoOpa3oBaHus BEIPAKEHUH, COAEPIKAIUX CTETICHH C IIEeITBIM MOKa3aTesIeM.

BrInonHATh TOXIECTBEHHBbIE MNPEeoOpa3oBaHUsl palMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE MPaBWI JEHCTBUN HAJl MHOTOWJIEHAMHU U alreOpandyecKuMu JpoOsiMU.

PacknanpiBaTh KBaIpaTHBIN TPEXUYIIEH HA MHOKUATEIIN.

[IpumensaTe mpeoOpa3oBaHusl BHIPAKEHUN IS PEIICHUS PA3IMYHBIX 3a1ad W3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATIBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeWHblE, KBaJpaTHbIE YpPAaBHECHUS W pPalMOHAIbHBIC YPAaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEAOBAHUA YPABHEHUNW U CUCTEM YPABHEHUM, B TOM
yucie ¢ NpUMEHeHUeM Trpaduyeckux NpeacTaBlieHuid (ycTaHaBiIMBaTh, UMEET JIU
YpaBHEHHE WM CUCTEMA YPAaBHEHUI PEIICHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cioBeCHOU (HOPMYIUPOBKH 3a/1a4u K €€ anreOpandecKkor MoJIenu
C MOMOILBIO COCTABJICHUSI YPABHEHUS WM CHUCTEMBbI YPaBHEHHI, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MOJTYyYECHHBIN PE3yJIbTaT.

[IpruMeEHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JJISI CPAaBHEHUs, OLICHKH, PEIIATh
JMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBbI, JaBaTh rpadudecKyio
WJUTFOCTPALMIO MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUHA

[TornmaTe W WMCTHONB30BaTh (YHKIMOHAIBHBIE TOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMNPEACNSITh 3HAuYeHWE (YHKIMHA 10 3HAYCHHIO
aprymMeHTa, ONpeAeaTh CBOUCTBA PYHKIUU O €€ rpaduKy.

Crpoutb rpaduku deMeHTapHbIX QYHKINNA BUA:

y =k/x, y=x2,y = x3,y = |x|, y = VX, OIHCHIBATb CBOICTBA YHCIOBON (yHKIHH
o e€ rpaduxy.

K xoHiy oOydenus B 9 kiaacce o0y4arouuiics moayyuT cleay e IpeIMeTHbIe
pe3yJIbTaThI:

Yucnaa 1 BbIYMCICHUSA

CpaBHUMBATH U YIIOPSAOYMBATH PALIMOHAIIBHBIE U UPPALlMOHATILHbBIE YUCIIA.

Boinonusate apudmMernyeckue ASUCTBUS C pallMOHATIBHBIMH YHCIAMH, COYETas
YCTHBIE W TMCBMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C HPPALIUOHAIBHBIMU
YHCJIAMU.

Haxonute 3HaueHUs CTENEHEW C LEJNBIMHU IOKA3aTeIMU U KOPHEHW, BBIYMCIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUM.



OKpyryisiTh  JEUCTBUTENBHBIE  YKCIA, BBINOJHATh MOPUKUIKY pe3yJibTaTta
BBIYMCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble W KBagpaTHbIC YPABHECHUS, YPABHCHUS, CBOIAIIMECS K HUM,
poCTenIue APOOHO-PAITMOHATILHEIC YPABHCHHUS.

Pemats cuctembl 1BYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBISACTCS JIMHEHBIM.

Pemath TekcTOBbIE 3a/1a4M anreOpanyeckuM CIOCOOOM C MOMOIIBI0 COCTABICHUS
YPABHEHUSI WU CUCTEMBI JBYX YPAaBHEHUU C IByMS [IEPEMECHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEAOBAHUA YPABHEHUN U CUCTEM YPABHEHUM, B TOM
yyciie ¢ NpUMEHeHUeM Trpaduyeckux NpeacTaBlieHuid (ycTaHaBiIMBaTh, UMEET JIU
YpPaBHEHHE WIH CUCTEMA YPAaBHEHUI PEIICHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemats nuHeliHbIe HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300paXkaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alIMChIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemate cuctemMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE
KBaIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHE CHUCTEMbI HEPABEHCTB HAa YHCIIOBOU
MPSIMOM, 3aMUCHIBATh PEUIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 33]1a4.

DyHKUUHA

Pacno3naBath ¢yHKIMM W3y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKU

pacrojoKeHue Ha KOOPJUHATHOU TIJIOCKOCTH TpadukoB PyHKIMM BUna: y = kx, y = kx
+by=kx,y=ax2+bx+cy=x3y= VX, Y = |x|, B 3aBUCUMOCTH OT 3HAYEHUU
KO3 UIIUEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Ctpouth M WU300paKaTh CXEMaTHYECKH TpadUKH KBaJAPATUYHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUI 1O MX TpaduKam.

PacriosnaBath KBaJIpaTHYHYH0 QYHKIHIO 1O (OopMyIie, MPUBOIUTH MPUMEPHI
KBaJIPAaTHYHBIX (PYHKITUH U3 peaTbHOU XU3HU, PU3UKH, TEOMETPHUH.

YucsioBble MOCTEA0BATEILHOCTH H POTPECCHH

Pacno3naBaTh apuMETHUECKYI0 W TCOMETPHUYECKYIO TPOTPECCHH TIPH Pa3HBIX
croco0ax 3aJaHusl.

BBITIONTHATS  BBIYMCICHHWST € HCIOJBb30BaHMEM  (GOopMya n-ro  wieHa
apuPMETHICCKON ¥ T€OMETPHUECKON MTPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

M300pakaTh 4ICHBI ITOCIIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemratsr 3amaum, CBSI3aHHBIE C YHCIOBBLIMH ITOCIEAOBATEILHOCTIMH, B TOM YHCJIC
3aJjaud W3 PEATBbHOW JKM3HM (C HCIIOJIb30BAHHEM KAJIBKYJATOpa, IU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmuecTBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/m KonTpoJbHbI IpakTH4Yec
NMporpaMMsbl Bcero
e padoThl padoThI
1 Yucna ¥ BEIYUCIIECHUS. PanoHaabHEIe YHUCIIa 25 1
2 Anrebpandeckue BoIpaKEHUS 27 1
3 YpaBHEHUS U HEPABEHCTBA 20 1
4 Koopnunats! u rpaduku. OyHKuun 24 1
5 [ToBTOpeHue u 06001EeHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




IHHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosnuectBo yacos
Ja
Nen/m | Tema ypoka B Konrpoabneie | Ipakrnuecknue |
cero \
padoThI padoTbI

1 [TonsiTHE palIMOHAIBHOIO YUCIIA 1 2.
) Apudmerndeckue 1eHCTBHS C | 04
palroOHAIBLHBIMHU YUCIAMH '

3 ApudmMeTruecKkue IeUCTBUS C 1 06
paMoHaTHLHBIMHU YHCIIAMH '

4 ApupmMeTrueckue IeUCTBUS C 1 0.
paroHaTHLHBIMHU YHCIAMH '

5 Apudmerndeckue 1eHCTBHS C 1 L
paIMoOHATHLHBIMHU YUCIIAMH '

6 Apudmerndeckue 1eHCTBHS C | 3
palroHAIBLHBIMHU YUCIAMH ’

7 CpaBHeHue, yIIOPSI0YMBaAHHUE 1 6.
panrOHABHBIX YHCEIT ’

g CpaBHeHUe, yIIOpII0YNBaHHE 1 18
palrOHAIIBHBIX YHCEI '

9 CpaBHeHue, yIIOpII0YNBaHHE 1 20
palMOHAIIBHBIX YHCEI '

TETNICHb C HATypaJbHBIM MTOKa3aTeIeM .

10 Crenens ¢ HaTypa oKasartele 1 3.
TENIeHb C HaTypaJbHBIM MTOKa3aTeIeM .

11 Crenens ¢ HaTypa oKasartele 1 5.0




12 CreneHb ¢ HaTypaJbHBIM MMOKa3aTeIeM 27.

13 CreneHsb ¢ HaTypajabHBIM NIOKa3aTENEM 30.

14 CreneHsb ¢ HaTypajabHBIM NIOKa3aTENEM 02.

15 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH, 04
IPOLIEHTHI U3 PEATbHOM NPAKTUKU

16 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH, 07
IPOLIEHTHI U3 PEATbHOM NPAKTUKU

17 Perienue oCHOBHBIX 3a/1a4 Ha APOOH, 09
MPOILICHTHI U3 PEATbHOM NMPaKTHKH '

18 Perienue oCHOBHBIX 3a/1a4 Ha IPOOH, 1
MPOIICHTHI U3 PEATbHOM MPaKTHKH '

19 [Tpu3Haku AeTMMOCTH, PAa3I0KEHHS Ha 4.
MHOXHTEIHN HAaTYPAJIbHBIX YHCE

20 [Tpu3Haku OeTMMOCTH, Pa3I0KEHHs Ha 6.
MHOXHTEIN HAaTYPAJIbHBIX YHCE

71 Peanbubie 3aBucumoctu. [Ipsimas u 13
o0parHas MPONOPIHOHAILHOCTH '

2 Peanbuble 3aBucumoctu. IIpsamas u 71
oOpaTHast IPONOPIIMOHAIIEHOCTH '

73 Peanbuble 3aBucumoctu. [Ipsamas u 73
oOpaTHast IPONOPIIMOHAIEHOCTH '

24 Peanbubie 3aBucumoctu. [Ipsimas u 25
oOpaTHast MPONOPLUHUOHAIEHOCTH '

25 KoHnTtponbHas padota mo teme 06.




"PannonanbpHeIe ynciia"

26 BykBeHHBIE BBIpaX)EHUS 08.

7 [Tepemennsie. JlomycTumble 3HaYCHUS 1
MEPEMEHHBIX

28 Dopmyisl 13.

29 DopmyIsl 15.
[IpeoOpa3zoBanre OyKBEHHBIX BRIPAKCHHM,

30 PacKpBITHE CKOOOK M MPUBEICHNE 18.
MOTOOHBIX CaraeMbIX
[IpeoOpa3zoBanre OyKBEHHBIX BRIPAKCHHM,

31 PacCKpBITHE CKOOOK M MPUBEICHNE 20.
MMOMOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanre OyKBEHHBIX BRIPAKCHHM,

32 PacCKpBITHE CKOOOK M MPUBEICHNE 22.
MMOMOOHBIX ClIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKECHUH,

33 packpbITHE CKOOOK U TIPUBEICHUE 25.
MMOMOOHBIX ClIaraeMbIX

34 CBoiicTBa CTETIEHU C HATYPAIbHBIM 7
MOKa3aTesaeM

35 CBoiicTBa CTETIEHU C HATYPAIbHBIM 29
MOKa3aresaeM

36 CBoiicTBa CTENEHU C HATYPAJIbHBIM 0
MoKasaresem

37 MHorowieHsl 04.




38 MHoT04JIeHEI 06.
19 CrnoxeHue, BBIYUTaHNE, YMHOKCHHE 09
MHOT'OYJIEHOB '
40 CrnoxeHue, BBIYUTaHNUE, YMHOKCHHE 1
MHOT'OYJIEHOB '
A1 CrnoxxeHue, BBIYUTaHNE, YMHOKCHUE 13
MHOT'OYJIEHOB '
0 CrnoxxeHue, BBIYUTaHNE, YMHOKCHUE 16.
MHOTI'OYJIEHOB '
43 @DopMyJIbl COKPAILEHHOTO YMHOKEHUS 18.
44 @DopMyJIbl COKPALEHHOTO YMHOKEHUS 20.
45 ®opMyJIbl COKPAILIEHHOTO YMHOKEHUS 23.
46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 25.
47 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 27.
48 PaznoxxeHne MHOro4wIeHOB Ha MHOKUTEIIN 10.
49 PaznoxxeHne MHOro4wIeHOB Ha MHOKUTEIIN 13.
50 PaznoxxeHrne MHOro4wIeHOB Ha MHOKUTEIIN 15.
51 PaznoxxeHne MHOro4wIeHOB Ha MHOKUTEIIN 17.
52 Konrponbnas padora no Teme 20.




"Anrebpanyeckue BeIpaxxeHus"

VYpaBHeHHe, paBuiIa npeoOpa3oBaHus

53 . 22.
YPaBHEHHUs, PABHOCUIBHOCTh YPABHEHUN
JInneliHOEe ypaBHEHHE C OJHOU
54 IIEPEMEHHOM, pelIEHUE JTMHEHHBIX 24.
YpaBHEHUN
JInneliHOEe ypaBHEHHE C OHOU
55 IIEPEMEHHOM, pelIeHUE JTMHENHBIX 27.
YpaBHEHUN
JIuneitHOE ypaBHEHUE C OJTHOM
56 MEePEMEHHOM, pEIICHUE JTUHEUHBIX 20.
YpaBHEHUHN
57 Pemenue 3amad ¢ moMoIIbI0 ypaBHEHHI 31.
58 Pemenue 3a1au ¢ moMoILIbI0 ypaBHEHUN 03.
59 Pemrenne 3a1a4 ¢ mOMOIIBIO YpPaBHEHUN 05.
60 Pemrenune 3a1a4 ¢ mOMOIIBIO YpPaBHEHUN 07.
61 JInneliHOe ypaBHEHHE C IByMs 10
MEpPEMEHHBIMH U €T0 rpaduk '
62 JInneliHOEe ypaBHEHHE C IBYyMs 12
MEPEMEHHBIMH U €T0 rpaduk '
63 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH C 14
IBYMsI IEPEMEHHBIMU '
64 CucreMa IByX JUHEUHBIX YPaBHEHUH C 17

ABYMs IEPEMCHHBIMU




CucreMa IByX JUHEUHBIX YPaBHEHUH C

65 19.
IBYMsI IEpEMEHHBIMU
66 CucreMa IByX JUHEUHBIX YPaBHEHUH C 71
IBYMsI IEPEMEHHBIMU '
67 Pemenue cucrem ypaBHEHUI 24.
68 Pemienue cucrem ypaBHEHUI 26.
69 Pemenue cucrem ypaBHEHUI 28.
70 Pemenue cucrem ypaBHEHUI 03.
71 Pemenue cucrem ypaBHEeHUI 05.
7 KonrponbHas padora no teme "JInnelinsie 07
ypaBHeHus" '
73 Koopaunara Touku Ha npsiMOK 12.
74 HucioBble IPOMEKYTKH 14.
75 YucnoBble IPOMEXYTKH 17.
76 PaccrosiHue Mexny 1ByMs TOUKaMH 19
KOOPANHATHOM TPSIMOiA '
77 Paccrosinue Mexay 1ByMs TOUYKaMU 21
KOOPAUHATHOM TPSIMOiA '
73 [IpsimoyronbHas cucTeMa KOOpAUHAT Ha 24
IUTOCKOCTH '
79 [IpsimoyronbHas cucTeMa KOOpAUHAT Ha 0

IIJIOCKOCTH




80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMYyTaMU 1 04.
81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH 1 07.
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH 1 09.
83 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMU 1 11.
84 Urenue rpaduKoB pealbHBIX 3aBUCHMOCTEH 1 14.
85 Urenue rpaduKoB pealbHBIX 3aBUCHMOCTEH 1 16.
86 [Tonstne GyHkIMN 1 18.
87 I'padux Gynxmm 1 21.
88 CaoiicTBa GyHKIUN 1 23.
89 CpoiicTBa QyHKIIHI 1 25.
90 Jlunetinas QyHKIUSA 1 28.
91 Jluneiinas GyHKIUSA 1 30.
92 [Toctpoenue rpaduka TuHEHHON HyHKIIUN | 02.
93 [Toctpoenue rpaduka TuHEHHON HyHKIIUN | 05.
94 I'padux dynkmmm y =[x| 1 07.
95 I'padux dynkmmm y =[x| 1 12.
96 Konrponbnas padora no Teme 1 14.

"Koopaunats! u rpaduku. OyHknmun".




Bcepoccuiickas nmpoBepouHas pabota

[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOH0B, 0000IICHIE 3HAHHM. 1 16.
Bcepoccuiickas nmpoBepouHas pabota

08 [ToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB 1 19
Kypca 7 kiacca, 00001IeHre 3HaHHI '

99 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1 71
Kypca 7 kiaacca, 00001eHre 3HaHU '

100 [ToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB | ”
Kypca 7 Kiacca, 00001eHIe 3HaHUIA '

101 Hroroas koHTpopHas paboTa 1 26.

102 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB 1

Kypca 7 ki1acca, 00001eHre 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBS3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Maremaruka. Anredpa: 7-i kjacc: 6a30BbIi ypOBEeHB: yueOHUK; 15-¢ u3ganue,
nepepaboranHoe, 7 kiacc/ Makaperues FO.H., Munarox H.I'., Hemkos K.W. u ap.;
non penakuuen TensikoBckoro C.A., AkunoHepHoe o61ectBo « 3naTenbcTBo

((HpOCBCHlCHI/Ie»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. AunakTudeckue MmaTepuasl 1o aiaredpe mis 7 knacca / JILW. 3paBuy, JI.B.
Kysuenona, C.b. CyBopoBa — M.: [IpocBenienue, 2021;

2. JIlunaktryeckue Marepuaisl o anredpe ais 7 kinacca / B.M. XKoxos, FO.H.
Makapserues, H.I'. Munatok: IIpocsemenue 2019 r.

3. AnreOpa. TecThl 111 MPOMEKYTOUHOM aTTecTanuu. 7 kiacc. Mzmanue tpetobe,
nepepadotannoe. [Tox penaknueit @.d. JIpicenko. Poctos-na-Jlony: Jlernon, 2022.
— 160 c.

4. JIumakTiyeckue MaTepuasl o aaredpe ais 7 kiacca — 7-e u3f., nepepad. ['yces
B.A., Mensnuk A.U. — M.: IIpocsemienue, 2020.

5. Uctopus marematuku B mikoine. VII-VIII kin. [Tocobue nns yuuteneit. / I'.1.
I'neiizep — M.: IIpocsemenue, 2020 — 240 c.

6. KoHTponbHBIE U CaMOCTOSATENbHBIE pa0OTHI 1O anredpe: 7 Kiacc: K y4eOHUKY
MakapsiueBa FO.H.u np. "Anre6pa. I'eomerpus 7 kinacc" /A.I1.EpmioBa. — 2-¢ u3f.,
crepeorun. — M.: M3patenbctBO «Mnekca», 2020. — 158 c.

7. Iloypounble pa3padoTku mo anredpe k yueonuky FO.H. MakaperaeBa «Anredpa 7



kiace»/ AH. Pypyxkumn, I'.B. Jlynenko, M.A. MacnennukoBa. — M. «BAKO» 2020 r.
8. A.4. Kononos. 3agaun no anredpe ans 7-9 kin. Pabouas rerpaap no anredpe 7K.
Makapsrues O. H.

9. Jlebenunuera E.A., benenkona E.1O. 3ananust i o0ydeHus: U pa3BUTHUS

yuamuxcs 7 k1. Maremnexr-Lentp Mocksa, 2013 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. www.ege.moipkro.ru

2. www.fipi.ru

3. WWW.mioo.ru

4. www.1september.ru

5. www.math.ru

6. http://www.informika.ru/

7. http://www.ed.gov.ru/

8. http://www.edu.ru/

9. TectupoBanue online: 5 - 11 kmaccsr: http://www.kokch.kts.ru/cdo/

10. ITlegarornueckast MmacTepckas, ypoku B IHTEpHET U MHOTO€ APYTO€:

http://teacher.fio.ru/

11. HoBeie TexHoOMOTHH B 00pa3oBaHuu: http://edu.secna.ru/main/




