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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISIeTCS OJHHUM M3 OIOPHBIX KYypCOB OCHOBHOI'O OOIIEro
oOpa3oBaHMs: OHa OOecreYuBaeT W3yYEHHE [JIPYyTUX JUCLHMIUIMH, Kak
€CTECTBEHHO-HAYYHOr0, TaK W TyMAaHUTAPHOIO IMKIOB, €€ OCBOCHHE
HEOOXOaUMO Ui TPOAOJDKEHHsS OOpa3oBaHMs W B TOBCEAHEBHOW >KHU3HH.
PazButre y o0O0ydarommxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUH U
CYILHOCTH ajreOpanvyeckux adCTpakiuii, cnoco0e OTpaKeHUsI MaTEMaTUYECKON
HAYKOU SBJICHUH U MPOIIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJIETTUPOBAHUS B HAyYHOM I[IO3HAHUM U B TMPAKTUKE CIIOCOOCTBYET
(GOpMUPOBaHMIO  HAYYHOTO  MHPOBO33PEHHS M Ka4yeCTB  MBILIUICHHUS,
HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM IudpoBOoM oOIIecTBe.
N3yuenue anredprl oOecrneurnBaeT pa3BUTUE YMEHHUs HAOJIIOAATh, CPABHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHUYHOCTH MBIILIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JACHCTBHSI M BBIBOABI, (POPMYIHUPOBATH
yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYalOlIUXCs: OHM MCHOJB3YIOT JIEIYKTUBHBIE U WHIYKTUBHbIE
paccykJieHus, o000IIeHne U KOHKpeTU3aluio, adCTparupoBaHue U aHaJOTHIO.
OOyuenue anreOpe MpeanoJiaraeT 3HAYUTEIBHBI O00BEM CaMOCTOATEIHLHOMN
AESTEIbHOCTH O0YyYalolInXcs, I[MO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad
ABIIICTCS peau3alueil 1eITeIbHOCTHOTO MPUHIUIA O0yYEHHUSI.

B crpykrype mporpamMmmbl yueOHOTO Kypca «Airedpa» Ajii OCHOBHOTO
oOmero o0Opa3oBaHHMsi OCHOBHOE MECTO  3aHMMAIOT  COJIEPKATEIbHO-
MeToaudyeckue JuHUHM: «Yucima W BBIYMCIEHHUS», «AnreOpanueckue
BBIPAXKEHUS», «YPABHEHHUsI U HEpaBeHCTBa», «DPyHkuum». Kaxnmas n3 stHx
COJIEP/KATEIIbHO-METOIMYECKUX JIMHUM pa3BUBACTCA HA MPOTSHKEHUU TPEX JIET
U3YUYEHHUs Kypca, B3AaUMOJCUCTBYS ¢ APYTMMH €r0 JUHUSAMH. B Xone n3ydeHus
y4eOHOTO Kypca OOydYaromMMCSl TPUXOJIUTCA JIOTHYECKH PpacCyXIaTh,
HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN A3BIK. B CBSI3U C 3TUM B mporpaMmy
yueOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOPbIE OCHOBBI JIOTHKH,
IpEe/ICTaBIICHHbIE BO BCEX OCHOBHBIX pa3/eiaX MaTeMaTUYeCKOro oOpa3oBaHUs
U CHOCOOCTBYIOUIME OBJIAQJACHUIO OOYYAIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO
MaTeMaTudeckoro si3bika. CoaepikaTelbHOW W CTPYKTYPHOM OCOOEHHOCTHIO
yueOHOTro Kypca «Anredpay sIBIsIeTCsl €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHuM «Yucna ¥ BBIUKCICHUS) CIIYXKUT OCHOBOW ISt
JanbHEHIIero  W3y4yeHuss  MaTeMaTUKHU, CIOCOOCTBYET  Pa3BUTHIO Y
oOydJaronuxcsi  JIOTUYECKOro  MBIIUICHHS,  (OPMUPOBAHUIO  yMEHUS
MOJIb30BATHCS AITOPUTMAMHU, a TaKkKe MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB,
HEOOXOMUMBIX JJIsi TOBCEIHEBHOM >XM3HU. Pa3BuUTHE MOHATHS O YHUCTE HA



YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMA U
UppPAllMOHABHBIMA ~ YHUCJIaMd,  (HOPMHpPOBAHHEM  MPEACTABICHUH O
JICHCTBUTENLHOM 4YHCIE. 3aBEpIICHHNE OCBOCHHUS YMCIOBON JMHUHM OTHECEHO K
cpeaHeMy oOI1ieMy 00pa30BaHMUIO.

Conepxanue JByX anreOpadecKkux JUHUNH — «AnreOpandeckue
BBIPAKEHUS» U «YPAaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (DOPMHUPOBAHUIO Y
oOyJaromuxcsi MaTeMaTHYeCKOTO armapara, HEOOXOAMMOTO [UIsl pEIIeHUs
3aad MaTEeMaTHKH, CMEXHBIX IPEAMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX
3amad. Ha ypoBHe oCHOBHOro o0Imero oOpa3oBaHWs YYeOHBIM MaTepHual
TPyNIHUPYETCS BOKPYT PALMOHANBHBIX BBIpaXXEHUU. AnreOpa JAEMOHCTPUPYET
3HaYeHHE MATEMAaTUKU KaK SI3bIKa JJI MOCTPOCHUS MaTEMaTHUYECKUX MOJEJeH,
OTHMCaHMs MPOIIECCOB U SBIECHUH peaabHOro Mupa. B 3amaun oOyueHus anredpe
BXOJST TaKXe JalbHEHIIee pa3BUTHE aNTOPUTMHYECKOTO  MBINIICHHS,
HEO0OXOIUMOT0, B YaCTHOCTH, ISl OCBOEHUS Kypca HH(POPMATUKH, U OBJIAJCHHUE
HaBbIKaMU JI€yKTHBHBIX paccyxiaeHuil. [IpeoOpa3oBanue cUMBONIBHBIX (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHsI, CIIOCOOHOCTEH K MAaTeMaTHYEeCKOMY
TBOPYECTRY.

Conepxanne  (QyHKIIMOHATBHO-TpAQUIECKOW JIMHUM  HAaIleJICHO Ha
MoJlyueHHEe OOydYarolMMHCS 3HAHUH O (QYHKUMAX KaKk  BaKHEHIIen
MaTEeMaTHYECKONM MOJENU JUIsl ONUCAaHUS U MCCIEAOBAHUA Pa3HOOOpa3HBIX
NPOIECCOB W SBJICHWA B Tpupone u ooémectBe. M3ydeHue wmarepuana
CHIOCOOCTBYET PAa3BUTHIO Yy OOYYaAIOIIUXCSl YMEHHUS WCIOJIh30BaTh Pa3IUIHBIC
BbIpA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMATHKH — CIIOBECHBIC, CHMBOJHYECKHE,
rpaduyeckue, BHOCHT BKJIad B (OPMHUpOBAHUE TNPEACTABICHUNA O POJIU
MaTEeMAaTHUKHU B Pa3BUTUU ITUBWIN3AINHN U KYJIbTYPHI.

CornacHo ydeOHOMY MmiaHy B 7-9 Kjaccax mu3ydaeTcss Y4eOHBINH Kypc
«Anredpa», KOTOPBIA BKIIOYACT CICAYIONINE OCHOBHBIE pa3eibl COJACPKAHUS:
«YUucna W BBIYUCIEHUSN», «ANreOpanveckue BBIPAKEHUSN», «YpPaBHEHUS U
HEPABEHCTBA», « DYHKITUNY.

Ha usyuenue yueGHOro kypca «Amnrebpa» orBomutcsi 306 yacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hefienio),
B 9 xiacce — 102 gaca (3 yaca B HefIeNi0).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECSITUYHbIE, IEPEXO0]T OT OJHON (POPMBI 3aITUCH
npobeit k apyroil. [loHsTHE parMOHAILHOTO 4YHCIA, 3aluCh, CpPaBHEHHE,
YIOOPSIOYMBAHUE PAIIMOHAIBHBIX 4ucel. ApudmeTudyeckue IeHUCTBUS C
palMoOHAJIbHBIMU YKCIaMU. Pemenne 3anay U3 peanbHOW MPAKTUKHA HA YacTH,
Ha JPOOH.

Crenenb ¢ HaTypaJlbHbIM TIOKa3aTelleM: OMpeJleleHre, MpeoOpa3oBaHue
BBIPDOKECHUI Ha OCHOBE OMpEISTCHHS, 3amuch OoibImmx uncenl. [IporeHTsI,
3amuch MPOILIEHTOB B BUJE ApOOM W ApoOM B BUAE MPOIEHTOB. TpU OCHOBHBIE
3a/1a4M Ha MPOLEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TpPU3HAKOB JAEIMMOCTH, pAa3jJ0KEHUE Ha MHOKHUTEIH
HATypaJIbHBIX YUCET.

Peanbubie 3aBucEMMOCTH, B TOM 4YHCIe TpsiMas W oOpaTHas
MPOMOPUAOHAIBHOCTH.

AJireOpandecKkue BbIPaKeHUsA

IlepemeHHBIE, 4YHMCIOBOE 3HAYEHHME BBIPAXKEHUS C  IEPEMEHHOM.
Jlonyctumble 3HaueHus] nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTA MEXKIY
BeTMYMHAMU B Buae (hopmynsl. Berancnenus no ¢opmynam. [IpeodbpasoBanue
OYKBEHHBIX BBIpAKEHUW, TOXKJICCTBEHHO paBHbIC BBIPAKECHUS, MpaBUiIa
npeoOpa3oBaHus CyMM M TPOW3BEJCHUM, IpaBUJIa PACKPBITHS CKOOOK M
MIPUBEICHUS TTOTO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAIbHBIM OKA3aTEIEM.

Onnounensl W MHorowieHnl. Crenenr MHorowieHa. CroskeHwue,
BBIYUTAHUE, YMHOKEHUE MHOTOWICHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHUS:
KBaJ[paT CyYMMbl W KBaapaT pa3HocTu. DopMyna pa3sHOCTH KBaJpaTOB.
Paznoxenne MHOrO4JIeHOB HaA MHOKHATEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHUs, IpaBWJa IPEoOpa3OBaHUs YpaBHEHUS,
PABHOCWIBHOCTb YPABHEHUH.

JInHelHOE ypaBHEHHE C OJHOM INEPEMEHHOM, YMCIIO KOPHEU JIMHEHHOIO
YpaBHEHUS, pELIEHUE JMHEWHbIX ypaBHeHHMU. CocTaBiieHWE YpaBHEHUU IO
YCIJIOBHIO 3a7a4i. PelleHne TeKCTOBBIX 3a/1a4 C MOMOILBK YPABHEHUIA.



JluneiiHoe ypaBHEHHE C JIByMsl MepeMeHHbIMU U ero rpaduk. Cucrema
IBYX JIMHEHWHBIX YPaBHEHUMM C JByMsS IIEPEMEHHBIMU. Pemienue cucrem
YPaBHEHHUH CIIOCOOOM IMOACTaHOBKH. [Ipumepbl peleHus: TEKCTOBBIX 3ajad C
IIOMOILBIO CUCTEM YPaBHECHHUH.

DOyHKIUU

Koopaunara touku Ha npsimoil. UuciioBble mpoMexyTku. PaccrosiHue
MEXAY ABYMSI TOUKaMU KOOPJIMHATHOMN MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca u opuHaTa
TOYKM Ha KOOPJAWHATHOW TUIOCKOCTH. IIpumepb TpadukoB, 3aJaHHBIX
dbopmynamu. Urenne rpadukoB peanbHbIX 3aBUcUMOcTeld. [lonsTue QyHKIMN.
I'paduk ¢ynkuuu. CpoiictBa ¢GyHkiui. JluneliHas ¢yHkuus, e€ rpaduk.
I'paduk dynxkuum y = [X|. I'paduueckoe penieHue TMHEHHBIX YpaBHEHUH U
CUCTEM JINHEVNHBIX YPAaBHEHUM.

8 KUIACC

Yucuaa 1 BbIYUCICHUSA

KBanpatusiii kopeHb u3 uucna. [loHsTHEe 00 HppalMOHATBLHOM YHCIIE.
Hecsatuunbie NpUOIMKEHUS UPPpaLMOHATIBHBIX YHUCEIL. CaoilicTBa
apu(pMeTHUECKUX KBaJpaTHBIX KOPHEN M MX NPUMEHEHUE K MpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUHN U BBIYUCICHUAM. JI€CTBUTEIBHBIC YUCIIA.

Crenenb ¢ LenpM NOKa3zaTtesneM M €€ cBoicTtBa. CraHgapTHas 3amuch
quca.

AJiredpanyecKkue BbIpaKeHusl

KBampaTHplii TpEXuieH, pa3loKeHHe KBAJAPAaTHOTO TpEXWieHa Ha
MHO>KUTEJIH.

Anrebpandeckast apoO6b. OCHOBHOE CBONCTBO alreOpamdeckou JIpoOu.
CnoxxeHre, BBIYMTAHWE, YMHOXKCHHE, JCJICHHE alreOpandeckux IapoOei.
PanmonanbsHbIe BRIpaKEHUS U MX MPE0Opa3OBaHUE.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaApaTHOrO YypaBHEHHS.
Teopema Buera. PemeHune ypaBHEHHM, CBOOSIIMXCSA K JIMHEWHBIM U
kBajpaTHbeIM. [IpocTeiinime 1poOHO-paliMOHaTIbHbIE YPaBHEHUS.



['padmyeckas uHTEpHpeTalds YpaBHEHHH C JBYMS NEPEMEHHBIMH H
CUCTEM JIMHEMHBIX YPAaBHEHUM C IBYMsI NepeMeHHbIMMU. lIpumepnl pemenus
CUCTEM HEJIMHENHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMHU.

Pelenne TeKCTOBBIX 3aa4 aareOpanyeckuM CrocoOoM.

HucmoBble HeEpaBeHCTBA M UX CBoWcTBAa. HepaBeHCTBO ¢ ongHOU
IIEPEMEHHON. PaBHOCHJILHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU
nepeMeHHO. CUCTEMBbI JIMHEWHBIX HEPABEHCTB C OJHOM IMEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkmuu. OOnacTh ONpeneNeHUss U MHOXKECTBO 3HAYEHUU
¢dbyukiuu. CiocoOsI 3a1anus GyHKIUH.

I'paduk dyukiuu. Urenue cBoicTB PpyHKIMKU 10 €€ rpaduky. [Ipumeps
rpa@uKoB QYHKIHM, OTPAKAIOMIMX PeAIbHbIE TPOLIECCHI.

OYHKIMY, OMHCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOIMOPIIMOHAIBLHbIE
3aBHCHUMOCTH, nX rpadukn. ®Oyskimn y = x2, y = x3, y = x, y=|x|.
['paduaeckoe pereHne ypaBHEHHUA U CUCTEM ypaBHEHUH.

9 KUIIACC

Yuciia 1 BBIYUCICHUSA

PanuonanbHple  ymMcna, UWppalMOHANIBHBIE  YHWCJA, KOHEYHbIE U
OCCKOHEYHBIC JECATUYHBIC JapoOu. MHOXKECTBO JNEUCTBUTEIBHBIX YHCEI,
JNEUCTBUTENbHBIE YHCIa Kak OECKOHEUHbIE JecATUYHBbIe ApoOu. B3aumuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JICHMCTBUTENIbHBIX YHCENl U
KOOPJAMHATHOM MPSIMOM.

CpaBHEHHE JCHCTBUTEIBHBIX YHCET, apUPMETUYECKHE JACUCTBUSA C
JNEUCTBUTEIbHBIMH YHCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEr0 MHUPA, JJIUTEIBHOCTh MPOIECCOB B
OKPYKAIOLIEM MUDE.

[IpubmmwkéHHoe  3HAYCHWE  BEJIWYWMHBI, TOYHOCTh  NPUOTMKCHUS.
Oxkpyrnenue yucen. [Ipuknaka u olieHKa pe3yJibTaTOB BEIYUCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHuUE. Pellienrne ypaBHEHNM, CBOASAIIMXCSA K TMHEWHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHUN, CBOASIIUMXCS K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUM
TPETHEN U YETBEPTOMN CTENICHEN PA3JI0KEHUEM HA MHOXKUTEIIH.



Pemenne nqpoOHO-palinOHANBHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a1au
anredpandecKuM METOIOM.

VYpaBHeHHe ¢ ABYyMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cucreM 1ByX
JMHEHHBIX YpaBHEHUH C JBYMs I€pEeMEHHBIMH. PemieHne cucrem aByx
YPaBHEHMH, OJHO H3 KOTOPBIX JIMHEWHOE, a JpPyroe — BTOPOM CTEIECHHU.
['padmyeckast HHTEpIIpETALIMS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 aIre0pandeckum crocoooMm.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Peurenue nMHEWHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOU. Pelienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. KBajgpaTHble HEpaBEHCTBA.
['padmyeckass mHTEpIpeTalMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMM.

DOyHKUNHA

KBanpatuunas ¢yHkuus, e€ rpaduk u cBoiicta. [lapabona, koopanHaThI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPUU NapadoJIbL.

Ipadukn bysxmmit: y =kx, y=kx +b, y=k/x,y=x3, y=Vx, y= x| , u
UX CBOMCTBA.

Yucii0BbIE NOCJIEI0BATEILHOCTH M IIPOIPECCUH

IIonsiTHE YMCIIOBOM NOCIIEOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHON HopMyioi 1 GopMyJIol 1-Tro YIeHa.

Apudmernueckas U reomerpuyeckas nporpeccud. GopMyIbl n-ro uiaeHa
apu(MeTHyeCcKoil 1 TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX 71 UJICHOB.

N3o06paxeHne 4ieHOB apu(PMETUUECKO U TEOMETPUUECKOIN MPOTPECCHIA
TOYKAMH Ha KOOPAUHATHOM IUIOCKOCTH. JINHENHBIN ¥ DKCIIOHEHIMAJIBHBIN POCT.
CIo>xHBIE ITPOLICHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS TPOTPaMMbI y4eOHOTO Kypca
«Anrebpa» XapaKkTepusyrTCs:
1) naTrpuoTHYecKOe BOCIMTAHME:



IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M HACTOSLIEMY POCCUMCKOU
MAaTe€MaTUKH, LEHHOCTHBIM OTHOLIEHUWEM K JOCTHKEHHUSM POCCUHUCKHX
MAaT€MaTUKOB U POCCUICKOM MATEMaTUYECKOW LIKOJIbI, K UCIOJIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O00S3aHHOCTEMN IpakIaHWHA U pean3aluu
€ro IpaB, MPEJCTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIHOHUPOBAHUS
pPa3NUYHBIX  CTPYKTYp, SBJIEHUH, TMpoOIEeAyp TIpakJaHCKOro oOlecTsa
(HammpuMep, BBIOOPBI, OINPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO STHUUYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM [OCTHKEHUI HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIbHO-ITUYECKUX MPUHIUIOB B JESITEIBHOCTH
YYEHOTIO;

3) TPy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pELIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HAMNpPABJICHHOCTH, OCO3HAHUEM BAXHOCTH MATEMAaTUYECKOIO
o0Opa3oBaHMs HA MPOTSHXKEHUHU BCEH JKU3HM ISl YCHEIIHON Mpo¢ecCHOHaIbHON
JESATEIBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM HHJIUBUAYAIbHOW TpaeKTOpUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 53MOLMOHAIBHOMY M ACTETUYECKOMY BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lay, PELICHUN, PACCYX IACHUN, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NIO3HAHUA:

OpUEHTallue B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HbBIX
npencTaBlieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UETIOBEKA, MPUPOIbI
U 00IIecTBa, MOHUMAHUEM MAaTEMAaTUYECKOM HAayKH Kak cepbl 4eIOBEYECKOH
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUIsl PA3BUTHS LIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MaTEeMaTUKM W MaT€MAaTHYECKOW KyJIbTYpOH Kak
CPEICTBOM IO3HAHWSA MHpPA, OBJAJACHUEM MPOCTEHIIMMH  HaBbIKAMU
UCCIIEOBATEIBLCKOMN NESTEIbHOCTH;

6) pusnyeckoe BocnuTaHue, popMUpPOBaAHUE KYJIbTYPbI 310POBbS U
3MOUUOHAJBHOTO 0J1ar0NOTy YU :

TOTOBHOCTBIO NPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,, BEIEHUS 3I0pOoBOro oOpaza KU3HU (3J0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HABBIKA pe(]iieKCHM, TPU3HAHUEM CBOETO
IIpaBa Ha OLIKMOKY M TAKOI'O XeE MpaBa JAPYroro 4eJI0BeKa;

7) 3K0JI0THYEeCKOE BOCIIMTAHME:



OpPUEHTAIIME HA MPUMECHEHUE MATEMATHYECKUX 3HAHWUW I PELICHUS
3a/1a4 B 00J1aCTH COXPAHHOCTH OKPY’KAIOIIEH CPe/ibl, INIAHUPOBAHUS ITOCTYIKOB
Y OLIEHKH UX BO3MOXHBIX MOCJIEACTBUI JJIsI OKPYKAIOIIEH CPebl, OCO3HAHUEM
100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U IyTeH UX pelIeHHUS;

8) amanTanusa K M3MEHAKIIUMCH YCJIOBHUAM COUHUAJIBHOM U
NPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, TOBBIIIEHHUIO
YPOBHSI CBO€ KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JI€STEIbHOCTh, B TOM
YUCJE YMEHHE YYUThCS Yy JPYrux JIHOJIed, NpuoOpeTaTh B COBMECTHOM
JNEATETbHOCTH HOBBIC 3HAHUS, HABBIKA M KOMIIETCHIIMU U3 ONbITA APYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHWW, B TOM YHCIIE
dbopMynIMpoBaTh UJIEU, TMOHITHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM
YUCJIE paHee HEU3BECTHBIX, OCO3HABaTh NE(PHUIIUTHI COOCTBEHHBIX 3HAHUM U
KOMITETEHTHOCTEM, TUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYID CHUTYAIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH
PUHUMAEMbIC PEIICHHUS U JeHCTBUS, (JOPMYJIUPOBATh U OIIEHHWBATh PUCKH U
MOCJEACTBUA, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble 1ornyeckue qeicTBus:

e BBIIBJLITH U XAPAKTEPHU30BaTh CYLICCTBEHHBIC NPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHSATHI, OTHOLIEHUH MEXIy MOHATHIMH, (DOPMYIHPOBATH
ONpPENEIICHUs]  IIOHATHM,  YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
KJacCU(PHUKALMU, OCHOBaHUS /Jii OOOOIIEHUS W CpaBHEHUs, KPUTEpPUU
IPOBOJMMOTIO aHAJIN3a;

e BOCHpUHHMMATh, (OpPMYIHpPOBaTH U  IPEOOpPa30OBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE M OTpHUIATENbHbIC, €AMHUYHBIC, YacCTHbIE U OOIIHE,
YCIIOBHBIE;

e BBIABJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHUBOPEYUS
B (pakTax, NaHHBIX, HAOTIOAEHUSIX U YTBEPXKICHUSX, MpeJiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

e JI€JIaThb BBIBOABI C HCHOJB30BAHWEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX H
MHIYKTUBHBIX YMO3AaKJIFOUEHU!, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEP)KIACHHUM (TIpsMblE U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHBIE JI0KA3aTEIbCTBA



MaTeMaTU4ecKnX (PaKTOB, BBICTpaWBaTh APTyMEHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUSI;
BBIOMpaTh Ccroco0 perieHus ydeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pCINCHUS, BBIOMpaTh HauOoOJiee MOIXOIAMHMA C YIETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTECPHUEB).

Bba3oBble ucciaenoBaTebCKHe J1eCTBUA;

MCTIONB30BaTh BOIIPOCH KaK HMCCIEIOBATEIbCKUI HMHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BONPOCHL, (PUKCHUPYIOIIHME MPOTHBOpEUne, Mpodiemy,
CaMOCTOSATENIbHO YCTaHaBJIMBaTh KMCKOMOE€ U JaHHOE, (HOpPMHUPOBATH
TUMNO0TE3y, apTYMEHTUPOBAThH CBOIO MO3UIINI0, MHCHHE;

NPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY TUIaHY HECIIOXKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE MCCIICIOBAaHKE TI0 YCTAHOBIECHUIO OCOOECHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX Ty COOOI;
CaMOCTOSATENLHO (HOpMYyIUPOBATH OOOOIICHUS W BBIBOJBI MO pPE3yJbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, WCCIEAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IICHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKKe BBIIBUTAThH
MIPEATOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIMK, JaHHBIX,
HEOOXOIUMBIX JJIsSl PEILICHMS 3a]1auu;

BBHIOMPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh K HHTEPIPETUPOBATH
UH()OPMAITUIO PA3TUYHBIX BUOB U (HOPM MPEACTABICHUS;

BBIOMpaTh (QopMy mpeAcTaBieHUs HHPOpMAMM U  WUIFOCTPUPOBATH
peliaeMple 3ajayd  CXeMaMmH, JuarpaMmaMu, HWHOW Tpadukoid u ux
KOMOWHAIIUSAMU;

OIICHWBATh HAA&KHOCTH HH(POpPMAIMKM TI0O KPHUTEPUAM, MPEIIOKESCHHBIM
YUHTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENHHO.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUH C yCIOBUSIMH
U TEJISIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAY PEUICHHS
3a7a4i, KOMMEHTUPOBATh MOJTYUYCHHBIN PE3yJIbTaT;

B XOJI¢ 00CYXXJIEHHS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOI TEMBbI,
MpOOJIEMBI, pPelraeMon 3aa4u, BHICKA3bIBATh HMJICU, HAICJICHHBIC HAa TOWCK
pELIEHNs, COTIOCTABIISITH CBOU CYXKIACHUS C CYXKIECHUSIMU APYTUX YYaCTHHUKOB



auanora, OOHAapy)XMBaTh Pa3IMYUE W CXOACTBO MO3WIUNA, B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPECTABIATh PE3yIbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BaHN,
MPOEKTa, CAMOCTOSTEIHHO BBIOUPATh (JOpMAT BBICTYIICHHS C YIETOM 3a/1a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayJIUTOPHUH;

MOHUMATh U HMCIOJH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYATHHOM
paboThI TIPH PEIICHUN YYECOHBIX MaTEMAaTHIECKIX 3a]1aY;

NPUHAMATH 1I€JIb COBMECTHOW NEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AIHIO
COBMECTHON paloOThl, pacmpelneisiTh BHABI paloT, JOrOBapUBATHCA,
0o0CyXIaTh MPOIECC W Pe3yibTaT paboThl, 0000MAaTh MHEHHUS HECKOJBKUX
JIIOJIEH;

y4acTBOBaTh B TPynmoBbIX Qopmax padoTel (00CyXKaeHus, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMBI M JIPYTHE), BHITIOIHATH CBOIO YacCTh PaOOTHI
U KOOPIWHUPOBAThH CBOM JEHUCTBHS C JPYTUMU WICHAMU KOMAaH/IHI,
OIICHWBATh KAa4YECTBO CBOETO BKJIaJia B OOIIMI MPOAYKT IO KPHUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHUCTBUSI.

PeryisiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eiCTBHSA

Camoopranusanus:

e CAMOCTOSITEIBHO COCTABJISITH IUIAH, AJITOPUTM pEIICHUs 3aiayu (Uiu
€ro 4acTh), BBIOMpaTh CHOCOO pelIeHUs C Y4YETOM HMMEHOIINXCS
pECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaThb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BIAQJIETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJbTara peleHusl MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPHU PELICHUU
3a/1aul, BHOCUTh KOPPEKTHBBI B JESTEILHOCTb HAa OCHOBE HOBBIX
00CTOSITEILCTB, HAJACHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBHE PE3YJIbTaTa JAEITEIBHOCTU IOCTABICHHOU
eI ©  YCJIOBHUSM, OOBSCHATH TPUYMHBI JOCTIKEHUS WU
HEJIOCTUKEHUSI  1IeJIM, HaXOJuUTh  OHIMOKY, JaBaTh  OLIEHKY
NpUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xonmy oOydyeHuss B 7 KJjacce OOy4aromMiics TOIYYUT CIEIYIOIINE
npeIMeTHbIEC PEe3yIbTaThI:

Yucaa 1 BBIYUCTCHUA

BrImonHsTh, codyeTasi yCTHbIE W NMUCHMEHHBIE TPUEMBI, apuMeTHIecKue
JNEUCTBUSI C PAMOHAIBHBIMU YHCIIAMMU.

Haxonuth 3HaueHUs YUCIIOBBIX BBIPAXKEHHM, MPUMEHSATh pa3HOOOpa3HbIE
crocoObl ¥ TpUEMBI  BBIYUCICHHUS 3HAYEHUW JIPOOHBIX  BBIPAXKEHUH,
coJiepKalux OObIKHOBEHHBIE U IECSITUYHbBIE APOOH.

[lepexonuts OT OHON (POPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBIBATH
JECATUYHYIO NIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATh U YNOPSAI0YMBATH PALIMOHAIBHBIEC YHCIIA.

OKpyrasTe yucna.

BpInonHAT TPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY
3HAYECHUM YMUCJIOBBIX BBIPAXKCHHUU. BBINOIHATE AEWCTBUS CO CTENEHSIMU C
HATypaJIbHbIMU NTOKA3aTEISMH.

[IpuMeHsATh NOpPU3HAKKM  JEIUMOCTH, pPa3j0KEHUE Ha MHOKUTEIU
HATYpPAJIbHBIX YHUCEI.

PemaTe mpakTUKO-OpPUEHTUPOBAHHBIE 3a/1a4l, CBSI3AHHBIE C OTHOLICHHEM
BEJIMYMH, NPOMOPLUMOHAIBHOCTBIO BEJIUYMH, NMPOLEHTAMH, UHTEPIPETUPOBATH
pe3yJbTaThl pElICHHs 3ada4 C Y4ETOM OIPAaHMYEHUM, CBS3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMbIX OOBEKTOB.

AJredpanyecKkue BbIpaKeHUs

Hcnonp30BaTh  anreOpandyeckyrd  TEPMHUHOJOTHMIO U CHUMBOJIUKY,
INPUMEHATH €€ B MPOILIECCE OCBOCHUS yUeOHOT0 MaTepuaa.

HaxomuTh 3HaueHuss OyKBEHHBIX BBIPAKEHUN NpPU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHMsA  LIETIOTO  BBIPAXKEHHS B MHOTOUJICH
IPUBEIEHUEM NOJOOHBIX CIIaraéMbIX, pACKpPBITUEM CKOOOK.

BBINIONHATE YMHOXKEHME OJHOWICHA HAa MHOIOYIEH M MHOTIOWICHA Ha
MHOTOYJICH, MPUMEHTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOXHTEIM C MOMOILIBIO
BBIHECEHHS 32 CKOOKM OOILNEro MHOXMWTENS, TPYNIUPOBKU CIIAraeMbIX,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOKEHUSI.

[IpumensiTh npeoOpa3oBaHUs MHOIOWIEHOB JUISl PELICHUS Pa3IMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX PEIMETOB, U3 PEATbHON MPAKTUKHU.



Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATYPAIbHBIMH TIOKA3aTEISIMU IS
peoOpa30BaHUsI BEIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pewars MHENHBIE ypaBHEHHs C ONHOW MEPEMEHHOM, IPUMEHSIS ITPAaBUIIA
IIepexoa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY emy. [IpoBepsrs,
ABJISIETCS JIA YUCJIO KOPHEM YPABHEHHS.

[TpumensTh rpaduyeckue METOIbl IPU PELICHUHN JTUHENHBIX YPAaBHEHUHN U
UX CUCTEM.

[lonGupate mpumepbl map 4YHCEN, SBISIONIMXCA PEHICHUEM JUHEHHOTro
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOHN IUIOCKOCTH IpaUK JIMHEWHOTO ypaBHEHHUS C
IBYMsI IEPEMEHHBIMU, TOJb3YSICh I'pa(UKOM, NMPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pewars cuctemsl AByX JIMHEMHBIX YPABHEHHUU C IBYMsI IIEPEMEHHBIMM, B
TOM YHUCJIE TPpapUUECcKH.

CocTaBiATh M peuarb JMHEHHOE ypPaBHEHUE WIIM CHCTEMY JIMHEWHBIX
YPaBHEHUH II0 YCIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4M MOJy4EHHBIN PE3yJbTarT.

DyHKUNHA

N300paxkaTh Ha KOOPAMHATHOM TPSAMON TOYKHU, COOTBETCTBYIOIINE
3aJaHHBIM KOOPJMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alHCBHIBATH YHCIIOBBIE
IPOMEXYTKH Ha aJIreOpanveckoM sI3bIKeE.

OrmeyaTh B KOOPAMHATHOM  IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJMHATaM, CTpOuTh Tpaduku JuHEWHbIX (yHKuMd. CTpouTh Tpaduk
byHKIMN y = [X|.

OnuceiBaTh C TNOMOIIbIO (DYHKUMN M3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMsl, PACCTOSIHUE, LI€HA, KOJNYECTBO, CTOMMOCTD,
IPOU3BOAUTEIBHOCTb, BpEMS, 00bEM PabOTHI.

HaxoauTs 3HaueHne GyHKIIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cnocoO MpeacTaBiIeHHs U aHAIM3a HHPOpMAIIHH,
U3BJIEKaTb W MHTEPHPETUPOBATh HHPOPMALMIO U3 TIpPa(UKOB peallbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 kiacce 0Oy4aromuics TOJYYHUT CIIETYIONTUE
MIPEAMETHBIC PE3YJIbTATHI:



Yucaa 1 BBIYUCIEHUS

Hcnonb30BaTh HaYaIbHBIC MIPEICTABICHHUS O MHOXKECTBE JIEMCTBUTEIbHBIX
yucen UL CpaBHEHHUS, OKPYIJIEHHWS W BBIUMCICHHM, HU300paxaTh
JNEUCTBUTEJIBLHBIC YMCIIA TOYKAMH HAa KOOPAWHATHOM MPSMOM.

[IpumeHsaTh TOHSATHE apU(PMETUIECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHH, UCTIOJB3YSI MPU HEOOXOIUMOCTH KaJIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKCHHM, COJEpXKAIIUX KBaJAPAaTHbICE KOPHU, HCIOJIB3YS
CBOMCTBA KOPHEM.

Hcronp30BaTh 3amucy OOJIBIINX M MaJIbIX YHUCEJ C IIOMOIIBIO IECATHYHBIX
npobeit u creneneit uncna 10.

AJsireOpanvecKkue BbIPaKeHUSA

[IpuMeHsTh TMOHSTHE CTENEHH C I1EJIbIM T0Ka3aTeJIeM, BBIIOIHATh
peoOpa30BaHUsl BEIPAXKEHUH, COIEPKAILMX CTEIIEHH C LIEJIbIM IMOKa3aTeJIeM.

BhITTOTHITE TOKIECTBEHHBIE IPE0OPA30BAHUS PAITMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMMPaBUJI ACHUCTBUIN HaJ MHOTOYJIEHAMH U alredpandyecKumMu ApoosiMu.

PackinanpiBaTh KBaApaTHbIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHuUs BRIPAKEHUN ISl PEIICHUS PA3IMYHBIX 33/1a4
13 MaTEMATHKH, CMEKHBIX TPEAMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiars nuHeliHble, KBaApaTHBIE YPABHEHUS! U PALlMOHAJIBHBIE YPABHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IByMS IEPEMECHHBIMU.

IIpoBoauThE mMpocCTENIINE NCCIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUM,
B TOM YHCJI€ C NMPUMEHEHUEM IpapUUecKuX NpecTaBlieHul (yCTaHaBIUBATh,
UMEET JIM YpaBHEHHUE WJIM CHUCTEMAa YPABHEHUM PELICHUS, €CIU UMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTs OT cioBecHOW (POPMYIUPOBKH 3a7aud K €€ anreOpandeckoi
MOJIEJIM C TOMOIIBI0 COCTaBJICHUS YPAaBHEHUS WM CUCTEMbl YpPAaBHECHUHU,
UHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 337a4yd I1OJyYECHHBIN
pe3yJbTar.

[IprMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLCHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpa@uyuecKyo WJUTIOCTPAIMI0 MHOXKECTBA PEIICHU HEPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU



[TorumaTe 1 UCTIONB30BaTh (YYHKIIMOHAIBHBIC TIOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHWS), ONPECIATh 3HaUCHNE (PYHKIIUU 10 3HAYCHHIO
apryMeHTa, ONPEAeIsATh CBOMCTBA (DYHKIIMHU IO €€ TpaduKy.

Crtpouts rpadvKu dIeMEHTApHBIX PYHKIMNA BU/A:

y =k/x, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATH CBOICTBA JHCIOBON

(dbyHKIUHU 110 €€ TpaduKy.

K xoHmy o0yuenus B 9 kiacce 0oOyd4aroluics TOJYYUT CIEIYIOLIUE
IpeIMETHbIE PE3YJIbTAThI:

Yucaa 1 BBIYUCIEHUS

CpaBHMBATH U yHOPSA0YMBATH PAllMOHATBHBIEC U UPPALIMOHAJIbHBIC YKCIIA.

Beimonuare apudmernueckue ACHCTBUS C PallMOHAIBHBIMU YHCIIAMH,
coyeTass YCTHbIE UM TIUCbMEHHBIE TIPUEMBI, BBIMNOJHATH BBIYUCIECHHUS C
MppalMOHAIbHBIMU YUCIIAMM.

Haxonute 3HaueHMs CTENEHENM C UEIbIMH NOKA3aTeJsIMA M KOPHEW,
BBIYUCIISITH 3HAYEHUS] YUCTIOBBIX BBIPAKEHUH.

OKpyraarh ACHUCTBUTENIBHBIE YMCIA, BBINOJHATH NPUKUAKY pe3yJbTaTa
BBIUKCJICHUN, OLIEHKY YHCJIOBBIX BBIPAKEHUM.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHENHBIE U KBAaIpaTHBIC YPABHEHUS, YPABHEHUS, CBOISAIINECS K
HUM, NIPOCTENIINE TPOOHO-PALMOHAIBHBIE YPABHEHMS.

Pemwars cucTemMbl IByX JIMHEVHBIX YPABHEHHUW C ABYMS NEPEMEHHBIMHU U
CUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHUE HE SBIAECTCS
JIMHEWHBIM.

Pemarp TeKkCTOBBIE 3aauM anreOpanyecKuM CIOCOOOM C TOMOIIBIO
COCTABJICHMSI YPaBHEHHsS WM CUCTEMBl [JIBYX YpPaBHEHUH C JABYMS
IIEPEMEHHBIMHU.

IIpoBoauThE MpocCTENIINE NCCIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUM,
B TOM YHUCJIE€ C IPUMEHEHHEM IpadUyecKuX MpeAcTaBlICHUN (yCTaHaBIUBATh,
UMEET JIM ypaBHEHUE WM CUCTEMa YpPAaBHEHMM pEUICHUS, €CIM HMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pa)xaThb
pelLIeHNEe HEPABEHCTB HAa YMCJIOBOM NPSMOU, 3aIIMCHIBATH PELIEHUE C TOMOIIBIO
CHUMBOJIOB.

Pemate cuctemMbpl JMHEHMHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOUAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh pPEIICHHUE CUCTEMBI



HCPABCHCTB Ha YHUCJIOBOM HpHMOfI, 3alMMCbIBATh PCIICHUC C IMMOMOIIbIO
CHMBOJIOB.
Hcnomnb3oBarth HCPABCHCTBA IIPpH PCHICHHUH PA3JIMYHBIX 3aaa4.

DOyHKIUU
PacmosnaBaTh (yHKIIMU W3ydEeHHBIX BHUIOB. [l0Ka3pIBaTh CXEeMaTHYECKU

pacrioyio’keHue Ha KOOPAMHATHON MIIOCKOCTH rpadukoB GyHKIMIA BUAA: ¥ = kX,
y=kx+by=kix y=ax2+bx+c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()PHUIIMEHTOB, ONTMCHIBATh CBOMCTBA (DYHKITHIA.

CtpouTh U N300pakaTh CXeMaTUYECKH TpaduKu KBAAPATUYHBIX (PYHKITUH,
OTKCHIBATh CBOWCTBA KBaIPATUUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBate KkBagpatuuHyro (QyHKUHIO 10 ¢dopMyie, NPUBOAUTH
IpUMEPHI KBaAPATUUHBIX (YHKIUN U3 peasbHOM KU3HU, PU3UKH, TEOMETPHH.

YucaoBble NOCTEA0BATEIHLHOCTH U MPOTrPeccHun

PacmosnaBaTh apudMeTHYECKyI0 M TEOMETPHUYECKYIO IPOTPECCUU TIPHU
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BBIOTHATE BBIUMCICHHSI C HCIONB30BAaHHEM (OPMYyT N-ro YJeHa
apu(pMeTHIECKON 1 TEOMETPUUECKOHN MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4WIEHBI TOCJIEIOBATEIHPHOCTH TOYKAMH HAa KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YUCIOBBIMU MOCJICIOBATEIHHOCTSIMH, B TOM
quclie 3aJadd M3 PEaTbHON KHU3HU (C MCIOJIB30BAaHUEM KaJbKYJIATOPA,
U (PPOBBIX TEXHOJIOTHH).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No 11/ HaumenoBanme pasaesioB u tem  KoauuecrBo daekTpoHHbIe (U (pOBbHIE)
) NMPorpamMmbl JyacoB o0pa3zoBaTejibHbIE pecypchl
1 Yucna 1 BRIYUCICHHUS. 75 Bbubnmuoreka [IOK
PanmonansHbIE Uncia https://m.edsoo.ru/7f415b90
Bbu6nuoreka [IOK
2 Anre6 27
JITCOPAMHICCKHE BhIPWICHIA https://m.edso0.ru/7f415b90
bu6nmuoreka [IOK
3 v 20
PaBHEHHA 1 Hepaperctha https://m.edsoo.ru/7f415b90
Bbubnuoreka [IOK
4 K . D 24
OOPAHHATSL H rpagHicH. DyHKLHH https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 0000IIIEHNE 6 bubnuorexa [JOK




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

OBIIEE KOJIMYECTBO YACOB I1O

[MPOTPAMME 102
8 KIIACC
Ne HaunmenoBanue pa3nesioB u tem KouanuecTtBo JuieKTpOHHbBIE (UG pPOBbIE)
n/n NMPOrpamMMbl 4acoB o0pa3oBaTe/bHbIE PeCypChl
| Uucna 1 BEIYKCIICHHS. 15 bubmuorexa [JOK
KBanpatHbie KopHH https://m.edsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHs ¢ 7 bubmuorexa [{OK
[eJIBIM IIOKa3aTeIeEM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHS. 5 bu6nunorexa [IOK
KBanpatsblii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BhIpaKCHHUS. 15 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHUs 1 HEpPABEHCTBA. 15 bubnmoreka [JOK
KBanpatnbie ypaBHEeHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bu6muoreka [IOK
Cucremsbl ypaBHEHUI https://m.edsoo.ru/7f417af8
. VYpaBHEHHUs 1 HEPABEHCTBA. 12 bubnmoreka [JOK
Hepapencrtpa https://m.edsoo.ru/7f417af8
8 OyHkiuu. OCHOBHBIE TOHATHS 5 ngﬂ;&fgggﬁ}i £417af8
o | ymamm. Hronossie gyt 9| oo
10 [ToBTOpeHue u 06061IeHNE 6 ngﬂ;ﬁfgggﬁ% 417413
OBIIEE KOJIMYECTBO YACOB I10 102
I[MTPOT'PAMME
9 KJIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM KosaunvecTBo (undposbie)
n/n NMPorpamMMbI 4acoB oOpa3oBaTe/ibHbIE
pecypcsl
| Uucna u BeruncieHus. JleiicTBUTENbHBIC 9 bubmnorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PABHEHHUSI C 14 bubmmoreka [JOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 bubnuorexa [JOK




YPaBHEHUHU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 16 hitps://m.cdsoo.rw/7f419d08
bu6mmoreka [IOK
() 1
YHIIUH 6 https://m.edsoo.ru/7f419d08
YwucmoBbIe MOCIe0BATEIBHOCTH 15 bubmorexa LOK
A https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 13 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME

YYEBHO-METOINYECKOE OBECIIEYEHHE

OBPA3OBATEJBHOI'O ITPOLECCA




OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

1. Anrebpa, 7 xnacc/ Maxkapeae FO.H., Munmiok H.I'., Hemkxo K.W. u
npyrue, AkunonepHoe oouectBo «M3natenbctBo «IIpocsenieHuey

2. Anrebpa, 8 wmacc/ MakapsiueB FO.H., Munaiok H.I'., HemkoB K.W. u
npyrue, AkunonepHoe ooiectBo «M3natenbctBo «IIpocsenieHue»

3. Anrebpa, 9 xmacc/ Maxkapeae FO.H., Munmgiok H.I'., Hemkxo K.W. u

apyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

1. Maremaruka. Anredpa : 7—9-e kinaccel : 0a30BbIi YPOBEHb :
MeTon4YecKoe nocodre k M34 npeamMeTHOM TUHUN y4eOHUKOB 110 anredpe
1O. H. Makapsruesa, H. I'. Munnioxk, K. . Hemkosa u ap./ — 2-e u3n.,
crep. — Mockaa : [Ipocsemenune, 2023. — 54 c.

2. Coopuuk «I[Iporpammsl 06111€00pa3oBaTeIbHBIX YUpexaeHud. Anredpa. 7-
9 xnaccel» coctaButenb: bypmuctposa T.A.- M: «IIpocBemienue.

3. YMK Aunre6pa 7-9» aBropsl FO.H. Makapsiues, H.I'. Muniok,

K."N.Hemkos, C.b.CyBopoBa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



1. Enunas xomnexius nu@poBeIX 00pa30BaTeIbHBIX PECYPCOB
school-collection.edu.ru

2. «Poccuiickas anexkTpoHHas mkojay- https://resh.edu.ru/

3. Skysmart.knacc - https://edu.skysmart.ru/

4. SIxmacc - https://www.yaklass.ru/

5. O0pa3oBarenbHO-UH(OPMALIMOHHBIN pecypc «MeToandeckast KOMUIKa

yuutens» - http://metod-kopilka.ru

6. Mo6unbHOe 3mekTponHoe oopazoBanue MO - https://niz.mob-edu.ru/

7. CaliT TOTOBBIX MaTepuaioB K ypokam "Konuika ypokoB - callT aist

yuuteneit"- https://kopilkaurokov.ru/

8. MnTepHeTt-mikona caut www.lIpocgenienue.ru.
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