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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECIIEUNBAET U3YUCHHE APYTUX JAUCLUIUINH, KaK €CTeCTBEHHO-
HAYyYHOTO, TaK M TYMaHUTApHOTO IIMKJIOB, €€ OCBOEGHHE HEOOXOAMMO I
IPOIOJDKEHUS 00pa30BaHMs M B IOBCEHEBHOM kxu3HU. Pa3Butne y o0ydaromuxcs
HAYYHBIX NPEACTABICHHA O NPOMCXOXKACHUU H CYINIHOCTH airedpandecKux
abcTpakiuii, cnocobe OTpakeHUsI MaTeMaTUIeCKOM HAYKOMN SIBICHUHN U MPOILIECCOB
B IPHUPOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ KauecCTB MBIIIJICHUS, HEOOXOIUMBIX Ul a/IalTallid B COBPEMEHHOM LU(POBOM
obOmiectBe. M3ydenune anreOpbl oOecrneunmBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBAaTh, HAXOJIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOABI,
dopmynupoBath yrBepkaeHHs. OcBOeHHE Kypca areOpbl 00eceunBaeT pa3BUTHE
JIOTMYECKOTO MBILIUICHUS! OOYYalOIUXCSA: OHU HCIOJB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000I1IeHNe 1 KOHKPEeTU3alHio, abcTparupoBanue u
ananoruto. OOydyeHue  anrebpe  mpeanmonaraeT  3HAYUTEIBHBIA  OOBEM
CaMOCTOSATEJIbHOM  JIeSITEIbHOCTH  OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
peleHne 3a1a4 SBJsSeTCs peaau3arel A1eaTeIbHOCTHOTO MPUHLIKIA 00YYeHUSI.

B crpykType mporpammbel y4eOHOrO Kypca «Ainredpa» Ui OCHOBHOTO
o01mrero oOpa3oBaHMUsi OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANUECKHE
auHuK: «Yucaa v BBIYUCICHUSY, «ANreOpandeckue BhIPAKECHUA», «YPaBHEHHS U
HepaBeHCTBa», «DyHkumm». Kaxknas U3 3TUX coAep)KaTeIbHO-METOJUYECKUX
JVHUN pa3BUBACTCA Ha MPOTSHKEHUU TPEX JIET U3yUSHHS Kypca, B3aUMOACUCTBYS C
JIPYTUMU €ro JIMHUSMHU. B Xoze u3ydeHuss y4eOHOro Kypca OOydaromumcst
NPUXOIUTCS JIOTHUECKU PACCYXkIaTh, MCIIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSI3M € 3TUM B mporpammy ydeOHOTro Kypca «AnreOpa» BKIIOYCHBI
HEKOTOpPbIE€ OCHOBBI JIOTWKH, TNPEACTABICHHbIE BO BCEX OCHOBHBIX pazfenax
MaTeMaTH4eCKOTO 00pa30BaHMS U CIOCOOCTBYIOUIME OBJIAJCHUIO 00Y4aIOIIUMHUCS
OCHOB  YHHBEPCAIBHOIO  MaTeMaTWdeckoro s3bika. CopepiKaTenbHOW |
CTPYKTYPHOH OCOOCHHOCTHIO y4eOHOro Kypca «AunreOpa» sBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucna U BBIYUCICHHS» CIYXKHT OCHOBOW IS
JTATBHENIIET0 M3YYCHUS MATeMaTHKH, COCOOCTBYET Pa3BHTHIO Y OOYYArOIIUXCS
JOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJB30BATHCS ATOPHUTMAMHU, a
TaKXe MPUOOPETEHUIO TPAKTUIESCKIX HABBIKOB, HEOOXOAMMBIX IS TIOBCEIHEBHOM
KHU3HHU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
CBSI3aHO C PALMOHAJIBHBIMU M HPPAUOHAIBHBIMH YHCIaMH, (HOpPMUPOBAHHEM



NPEACTABICHUM O JEUCTBUTEILHOM YHCIE. 3aBEpLICHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyecKkre BhIPaKEHUs»
u «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIHUXCS
MaTEMaTUYECKOTO ammapara, HeOOXOIUMOTO JUIsl PEIICHUs 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTHUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0O01Iero o0pa3oBaHUsi y4eOHBbI MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUH. ANreOpa JEMOHCTPUPYET 3HAUCHNE MATEMATUKH Kak
sI3bIKa JJISI TIOCTPOEHMSI MAaTeMaTUYECKUX MOJIeNIel, OIMMCAHUS MPOIECCOB H
ABJIICHUH peanpHOro Mupa. B 3amaunm oOyueHus anredbpe BXOIAT TaKxkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUSA, HEO0OXO0AUMOro, B
YaCTHOCTH, JJII OCBOGHHMS Kypca HWH(MOpPMATUKHU, W OBJIAJICHUE HaBbIKaMU
JNeAyKTUBHBIX paccyxaeHui. [IpeoOpa3zoBanne CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Copeprxanve pyHKIMOHAIBHO-TpapUUECKON JIMHUK HALEICHO Ha MOJIyYeHHE
00yJaroIMMUCS 3HAHUNA 0 (PYHKIMIX KaK BaXKHEHIIEH MaTeMaTHUYeCKOW MOJenu
JUTSl ONTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u odmectBe. M3yueHne martepuana crocoOCTBYET Pa3BUTHIO Yy OOYyYaromIMXcCs
YMEHUS UCTIOTIh30BaTh PA3INYHbIC BHIPA3UTEIIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJIMYECKUE, TIpaduyecKkue, BHOCUT BKJIaa B (OpPMHpPOBAHUE
MPEICTABICHUM O POJIM MaTEeMAaTUKX B PA3BUTUH LIMBUIN3ALMU U KYJIbTYPHI.

CormacHo yueOHOMY IIaHy B 7-9 kjaccax w3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJIEAYIOIIUE OCHOBHBIC pa3elibl COJCPIKAHMS:
«Uncma w BBIUHCIEHUS», «ANTeOpandecKkue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 Kiiacce
— 102 ygaca (3 gaca B Hemenwo), B 8 kinacce — 102 ygaca (3 yaca B Heaenro), B 9
kiacce — 102 ygaca (3 yaca B HEZIeII0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEXO] OT OJHOW (OPMBI 3amHUCH
npobert k gapyroi. [loHsTHEe panMOHATBLHOTO 4YHCHA, 3alllCh, CpPaBHEHHE,
yIOPSAOYMBAaHUE  PALMOHANBHBIX  uYuced. Apudmernyeckue JEHUCTBUS C
palMOHAIIBHBIMYA YuCiamMu. Perienue 3aqad u3 peanbHOM MPAaKTUKHW HA 4acTH, HA
JTpoOu.

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTelieM: ONpeaesieHrue, MpeoOpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIpENEeICHHs], 3auch 00NbIINX uncen. [IporneHTsl, 3anuch
MPOLIEHTOB B BUJE poOU U JpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIEC 3314l Ha
MIPOLIEHTHI, PELLICHHE 33724 U3 PEaJbHOM MTPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JCIMMOCTH, pAa3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMasi u  oOpaTHas
PONOPLUOHAIBHOCTH.

AsreOpanveckue BbIPAKEHUS

[IlepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUSA C IIEPEMEHHOU. JlomycThMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBiaenue 3aBUCMMOCTY MEK1y BEJIMYMHAMU B BHJIE
¢dopmynel. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPaKEHUH,
TOXKJIECTBEHHO paBHbIE BbIpAXEHHS, NpaBWia NpPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, TIPABUIIA PACKPBITHS CKOOOK U NMPUBEJICHUS MOAOOHBIX ClIaraeMbix.

CBOIiCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEJIEM.

Opnouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloKeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOTO YMHOMKEHHS: KBajpaT
CyMMBl M KBagpaT paszHoctu. Popmysia pa3sHOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUsA, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWJIBHOCTb YPaBHEHHU.

JIuHeHOe ypaBHEHHUE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEWHOTO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBleHHE YpABHEHUH IO
YCJIOBHIO 3a7ja4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUU C JIBYMs IEPEMEHHbIMU. PelleHHe CHUCTEM YpPaBHEHUM
croco0OM MOJCTaHOBKU. [Ipumepsl pellleHHs TEKCTOBBIX 3aJady C MOMOUIBIO
CHCTEM YpPaBHEHUM.

DyHKIUU



Koopnunara Touku Ha npsimoil. YnucnoBbie mpoMexyTku. Pacctosnue mexmy
JIBYMSI TOUKaMU KOOPJIMHATHON MPSIMOH.

[IpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AGcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOM IIocKkocTH. [Ipumepsl rpadukos, 3a1aHHbIX (HOPMYITaMH.
Yrenue rpadukoB peanbHbix 3aBucumocted. llonarue ¢ynkuuu. I'paduk
dbynkiuu. CroiictBa Ghyukiui. Jlunelinas pyukius, e€ rpaduk. ['padbux QyHkimu
y = [x|. 'padudeckoe pernieHne TUHEHHBIX ypaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucsia ¥ BIYMCICHUS

KBanmpatubiii kopeHbp u3 uucia. [lonsitue 00 uUpPpalMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIIKEHUST HppalMOHAIbHBIX yrcen. CBolicTBa apu(MeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAXKEHUN
Y BBIYMCIICHUSAM. [[eiCTBUTEIIBHBIE YHCTIA.

CreneHs ¢ LenabIM IOKa3aTeneM U e€ ceorctsa. CTaHmapTHas 3aluCh YHACIA.

AnreOpandeckue BhIpaKeHUSIAJredOpandeckue BbIPaKeHust

KBagpaTHbpii  TpEXuieH, pas3joKEHUE  KBAJAPATHOIO  TpEXwieHa Ha
MHOKHUTEJIH.

Anreb6panueckass napoOb. OCHOBHOE CBOMCTBO aireOpandeckon apoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXECHHE, JEJEHUE alre0panyeckux ApoOeH.
PannonanbHble BBIpaKEHUS U UX IPE0Opa3OBaHuUeE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHUSI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATFHBIE YPABHEHUS.

['padmyeckas uHTEpIpeTalvs YpaBHEHHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JByMS IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0panyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEepaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

OyHKIMNPYHKIUHA

[Monsitue ¢ynkuu. OOIacTh OMNpeAeNeHuss W MHOXKECTBO 3HAYCHHIA
dbynkiuu. CiocoOsI 3a1aHus GyHKITUI.

I'paduk ¢ynkuuu. Ytenwe cBorcTB ¢GyHKIMU 10 €€ rpaduxy. IIpumeps
rpaukoB QyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIEHUE YPABHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucna v BBIYMCICHUA

PannonanpHple yKclia, UPpPALIMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OecKOHEeuUHbIe JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXy MHOXKECTBOM JIEUCTBUTENBHBIX YHCEI U KOOPAUHATHOMN MPSIMOMN.

CpaBHEHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTuyecKkue JeUCTBUA C
JNEUCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MUPA, UIUTEIBHOCTH IPOLECCOB B
OKpY>KaroleM MUpeE.

[TpuOnam>x€HHOE 3HAUEHUE BEJIMYMHBI, TOUYHOCTh NpUOIMKeHus. OKpyrieHue
yucel. [Ipuknka 1 oneHka pe3ynbTaToB BIUYNCICHUN.

YpaBHeHMs U HEPaABEHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHuE. [IpruMepsl pelieHUus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEH Pa3JI0’KEHNEM Ha MHOXKUTEIIH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUN. PelieHne TEKCTOBBIX 3a1ad
anreOpanvyeckKuM METOI0M.

VYpaBHeHHE ¢ ABYyMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU. PellleHne CUCTEM NBYX YPaBHECHUM,
OIHO U3 KOTOPBIX JIMHEWHOE, a JApyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMs IEPEMEHHBIMM.

Pemenre TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

UucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemrenue MHENWHBIX HEPABEHCTB C OJHOW IEepeMEHHOHW. Permienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBA.
['padmyeckas uHTEpHpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKUMNPYyHKIUHA

KBanpatnunas ¢yskius, e€ rpapuk u cBoiictBa. [lapaGoma, xkoopauHAaThI
BEPILMHBI 1apadoJIbl, 0Cb CAMMETPUHN NapadOJIbL.

I'padukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccuu

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IIOCJIEIOBATEIIBHOCTH
peKkyppeHTHOH popMyoit u hopMyJIoH 1-To IeHA.

ApudmeTrnueckass U reoMmerpuueckas mnporpeccuu. PopMmyinbl n-ro dieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrPeCcChii, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEeOMETPUUYECKOW MPOTPECCHA
TOYKaMHA Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIMOHEHUHUAIBHBIA POCT.
CIoHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

NPOSIBICHUEM MWHTEpeca K TMPOUNUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, [IEHHOCTHbIM OTHOUIEHWEM K  JIOCTIXKEHUSIM  POCCUHCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAaHUIO ITUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3aluu €ro
mpaB, TPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SIBIECHUHU, MPOIEAYP TPaKIAaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKHUM IPUMEHEHUEM JIOCTWIKCHHI HAyKH, OCO3HAaHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKON Ha AaKTUBHOE YYacTH€ B PEUICHUU MPAKTUYECKUX 3a/ay
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodeccuoHanbHOU
NEATETLHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIMBHUIYATbHOU TPACKTOPUHU 00pa30BaHMS M )KU3HECHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHMYECKOMY BOCHPUSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3a7ad, PEUICHUH, PACCYXKICHUN, YMEHHIO BHJICThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIBI U
oOmiecTBa, TOHMMAHWEM MATEMAaTHYECKOW HAyKW Kak cdephl dYelIoBEeUeCKOU
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAUMMOCTH ISl Pa3BUTHUSl LMBUIM3ALINH,
OBJIQZICHUEM SI3IKOM MAaT€MaTUKU U MATEMATUYECKOW KyJIbTypOW KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIEN0BATENBCKON
NEATEIIbHOCTH,



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArOMOJIyYHs:

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B MHTEpecax CBOETO
3I0POBbsl, BEICHHSI  3JA0POBOTO  oOpa3a JKu3HH  (3J0pOBOE  IHTAHHE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpPUEHTAMEN HA TPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM IS PELICHUS 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [JI OKPY)KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJpHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO €SATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YUYUTHCS y JPYTHX JIIOJEH, MproOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIBITA IPYTUX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
bopMyIUpoOBaTh WU, MOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAaIlMIO KaK BBI30OB, TPEOYIOIMMI KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIE pEIICHUs W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble jlornyeckue JeicTBus:

e BBIABIIAITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHUH MEXAy MOHATHIMH, (HOPMYIHPOBATH
ompeseNieHUs]  MOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIH  MpPHU3HAK
KJIacCU(pUKALMU, OCHOBAHMUA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
POBOAMMOIO aHAIIN3A;

e BOCIPHHHMMATh, (OPMYyTUPOBaTH U  NPeoOPa3OBbIBATh  CYXKACHUS:
yTBEpPAUTENIbHbIE M OTPHIATENbHbIC, €IUHUYHBbIC, YacTHbIE MU O0OILueE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaT€MAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOIMIOJEHUAX U YTBEPKICHUSX,
npemjiaraTh  KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JieNnaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;
pa30OupaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTEeIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapryMEHTALMIO0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3ajmaun (CpaBHMBATh HECKOJBKO
BApUMAHTOB peElLIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeHCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEIbHO YCTaHABJIMBATh HWCKOMOE U JlaHHOe, (HOPMHUPOBATH
TUTIOTE3Y, aPTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJBIIOE  WCCIEAOBaHWE MO  YCTaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTam
MPOBENEHHOTO HAOIIOICHUS, WUCCICIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIECca, a TAKXKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMALNUU, aHHBIX,
HEOOXOIUMBIX JUISl peILICHUs 3a/1a4H;

BBIOMpPATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh M HWHTEPHPETHUPOBATH
uHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTAaBICHMUS,

BbIOUpaTh (GopMy MpeACTaBICHUs HHPOpPMALMM U WUIIOCTPUPOBATH
peliaemMble 3aJaud CXeMaMM, JuarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OpPMAMM IO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eliCTBHA:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXKICHUS B COOTBETCTBHUU C
YCIOBUSIMHU U TIETSIMU OOIICHHMSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
XOJly peIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CY>KJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, perraeMoi 3a/1a4uu, BHICKa3bIBaTh HJICH, HAIICIICHHbBIC Ha TIOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHAiora, OOHAPY>KHUBATh PA3IMUYAE U CXOJACTBO TO3UIIUH, B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  PEIICHHWs  3a]add,  JIKCIIEPUMEHTa,
UCCIICIOBaHMsI,  MPOEKTa,  CaMOCTOATEIbHO  BBHIOMpaTh  (opmar
BBICTYIUICHHS ¢ yU4ETOM 3a/1a4 MPE3CHTAIlMU U 0COOEHHOCTEN ayIMTOPHUH;
MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYyAIbHOW pabOThl TPH PEIMICHWH YYEOHBIX MaTEMaTHYCCKUX
3anad;

NPUHUMATH 1€JIb COBMECTHON JCSATENbHOCTH, TUTAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTHI, pachpenensTh BUAb pabOT, IOTOBapUBATHCH,
00CcyXmIaTh TpoIecc U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOICH;

y4acTBOBaTh B TIpynmoBbIX ¢opmax paboTbl (oOcyxaeHus, OoOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl W JPYTUE), BBIMIOJHATH CBOI 4YacTh
pabOThI M KOOPAUHUPOBATH CBOM JACUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJAJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PELICHMS 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca M
pe3ynbTara peuieHus MaTEMaTUYECKOM 3a/1a4u;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEIHCTB, HAWACHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJbTAaTa JAEATEIBHOCTH MOCTABIECHHOW LEIU
U YCJIOBHSIM, OOBSCHSTh MPUUUHBI JOCTHKCHHS WU HEIOCTHXKCHUS I1EJIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 7 Kjacce OOYYAIOIIMICS TOJYYHUT CICTYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yucna v BBIYMCICHUA

BrinonnsaTe, couerass yCTHble W TUCHBMEHHbIE TPHUEMBI, aprU(PMETUUYECKUE
JIEUCTBUS C PAIMOHATLHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHWs YWCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpPA3HBIC
CrOCOOBI M MPUEMBI BBIYHUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHHM, COMEPIKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauth OoT 0AHON (HOPMBI 3amMKUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE YHCIA.

OKpyTasiTh YKCIIA.

BbINoAHATE NPUKUJIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OLIEHKY 3HAUYCHUN
YUCJIOBBIX BBIPAXKEHUN. BBHIMOMHATH JNEHCTBUS CO CTENCHSIMH C HATYPaJIbHBIMH
MTOKa3aTeIISIMH.

[IpumMeHsATh  TpPU3HAKK  JCIHUMOCTH,  PAa3IOKEHUE HA  MHOXKUTEIU
HATypaJbHBIX YUCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOTOPIIMOHATHHOCTRIO BEJIMYMH, IPOIEHTAMH, WHTEPIPETHPOBATH
pE3yNbTAThl PEIICHUs 3a7a4 ¢ Y4ETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsredOpanveckue BbIPAKEHUS

Hcnonp3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO W CUMBOJIHKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepurara.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPRXKEHUN MpPH 3alaHHBIX 3HAYEHUSX
NEePEMEHHBIX.

Breimonnsate  mpeoOpa3oBaHus — 1LIEJIOTO  BBIPAXKEHHST B MHOTOWIEH
MIPUBEIACHUEM TTOIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrImonHATE yMHOXXKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTOYIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMbI U KBajpaTa pa3HOCTH.

OCyIlecTBIATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIIEero MHOXHWTENS, TPYNIUPOBKH  CJIaraeMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumeHnsaTy mpeodbpa3oBaHUs MHOTOWICHOB /IS PEIICHUS PA3IMYHBIX 33134
U3 MAaTEeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU MOKa3aTeasiMU st
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemrare nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NMPUMEHSSA MpaBuUia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, ABIsETCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUHU JTUHEHHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SABISIOUIMXCS PEHICHUEM JUHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOTO YypaBHEHHUSA C
JIBYMsI TIEPEMEHHBIMH, MOJIB3YACh TpadUKOM, MPUBOAUTH NPUMEPHl PELICHUS
YpaBHEHMUS.

Pemars cucrembl AByX TMHENHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU, B TOM
yucle rpaduyecKy.

CocTaBnsTh M pellaTh JIMHEWHOE YPaBHEHHWE WJIA CHUCTEMY JIMHEHMHBIX
YPaBHEHUI II0 YCJIOBHUIO 3aJladyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYEHHBIN pe3yJIbTarT.

DyHKIMHA

N300pakath HA KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anre0panyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpapuKu JTUHEUHBIX QyHKIUH. CTpOUTh rpa@uk QyHKIUHN Yy = [X|.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHWE, II€HA, KOJWYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnocod MpeACTaBICHUA M aHaIW3a HMHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pEaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydYarOHIMIICS MOJYYHUT CIIETYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJgbHBIE IMPEICTABICHUS O MHOXECTBE JEUCTBUTEIIBHBIX
YuCeJ JUIsl CPABHEHMSI, OKPYTJICHUSI U BbIUMCIECHUMN, N300pakaTh JACHCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAWHATHOW MPSAMOM.

[TpumensTh mOHATHE apU(METHUYECKOrO KBAaJIPATHOTO KOPHs, HaXOAMUThH
KBaJIpaTHbIE KOPHHU, MCIOJNb3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPIKAIIUX KBaApaTHbIE KOPHU, HCIIONIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJlbIX YHCEN C MOMOUIBIO JECATUYHBIX
npo0eit u creneneit yuchia 10.

AsreOpanveckue BbIPAKEHUS

[IpyuMeHSATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BIPAXKEHH, COEPIKAIIUX CTENEHH C LETIbIM MOKA3aTENIEM.

BhINoAHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BbIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alredpandyecKuMu Apo0osiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTh mpeobpa3oBaHus BRIPAXKCHUM I PEIISHUS PA3IMYHBIX 3a/1a49 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBO/ISAILIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioBecHOW (OPMYIUPOBKH 3amauu K €€ anrebpandeckoi
MOJIEIM C TIOMONIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBI YpaBHEHHUI,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M NIOJYYEHHBIN PE3YIIbTAT.

[IpyuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHUs, OLECHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PpEHICHW HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[ToHumMaTh ¥ KCNONB30BATH (PYHKIIMOHAJILHBIE TOHSATHS U SA3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE O0O3HAYEHUs), ONpPEAeNsATh 3HaueHUE (DYHKUMUU IO 3HAUYEHUIO
apryMeHTa, OINpeIesTh CBOMCTBA (YHKIIUU MO €€ rpaduKy.

Ctpouts rpaduKu ANeMEHTApHBIX (PYHKINUN BUA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
byHkIuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCJIA.

Boinonusate apudmMervyueckue AEUCTBUS € pallMOHAIBHBIMH  YHMCIIAMH,
coyeTass YCTHbIE W TIUCbMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.



HaxoauTe 3Ha4YeHUsT CTENEHEW C LEJIbIMA TOKa3aTelsiMU M KOPHEH,
BBIYUCJIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJisSIiTh JIE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMS U HEpaBeHCTBA

Pemiate nuHENHbIE W KBagpaTHbIE YPAaBHEHUs, YPaBHEHMS, CBOJISIIUECS K
HUM, IpOCTeNIINEe APOOHO-PAIIMOHANIbHBIE YPABHEHHS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JIBYMsI IIEPEMEHHBIMU M
CHUCTEMBI JIByX YPaBHEHUI, B KOTOPHIX OJIHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIA CUCTEMBI IByX YPAaBHEHU C IByMs IEPEMEHHBIMMU.

[IpoBOAWTHE MPOCTEUIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHHWH, B
TOM YHCJIE ¢ IPUMEHEHNEM TpadUuecKuX NpencTaBieHni (YyCTaHaBIUBaTh, UMEET
JY YPaBHEHUE WIM CHCTEMA YPABHEHUU PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBAa, KBAJpaTHBIE HEPABEHCTBA, M300pa’kaThb
pElLIEHNE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHMBOJIOB.

Pemate cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YUCIIOBOM NMPSIMOM, 3aIIUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPY PELICHUHN PA3JIMYHBIX 33/1a4.

DyHKIUU

Pacno3naBate (yHKIIMM W3y4eHHBIX BHUAOB. I[loKa3pIBaTh CXEeMaTUYECKU

pacnojoXeHne Ha KOOPAMHATHOM IMJIOCKOCTH rpapuKoB (PYHKIMHA BUOA: ¥ = kx, ¥
=kx+b y=kix y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0A3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M HM300paxaTh CXEeMAaTUYECKH TrpaduKu KBaJApaTHUHBIX (YHKIIHH,
OITMCHIBATh CBOMCTBA KBaIPATHYHBIX (DYHKITUH 110 UX Trpadukam.

Pacrio3naBath KBajpaTHUHYIO (QYHKIHIO 11O (HOpMYyIie, MPUBOJUTH MPUMEPHI
KBaJ[PATUYHBIX (PYHKIIUN U3 PEATbHON XKU3HH, (PU3UKH, TCOMECTPHH.

YucJioBbIe MOCTEI0BATETLHOCTH H MPOTPeCcCUH

PacroznaBath apu(METHYCCKYI0 M TEOMETPHUYECKYIO IPOTPECCHH IPH
Pa3HBIX CIIOCO0aX 3a/IaHMUs.

BBITIONTHATE  BBIYKMCICHUS C  HWCIOJBb30BaHHEM (GOpMya n-ro djieHa
apu(pMETHYECKON U TEOMETPHYECKON TIPOTPECCUi, CYMMBI IMIEPBBIX N YJICHOB.

N300pakaTh WIEHBI TOCIEIOBATEIBHOCTA TOYKAMH Ha KOOPJAMHATHON
TUTOCKOCTH.



Pemarp 3amaum, CBS3aHHBIE C YMCIOBBIMH IOCIIEOBATEILHOCTSMU, B TOM
qHCIie 3aa4d U3 PEATbHOMN JKU3HH (C UCIIOJIb30BAHUEM KalbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIl ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.
Tensakosckoro C.A., Akunoneproe o6mectBo «M3narensctBo «IIpocsemenne
» Anre6pa, 9 knacce/ Hukonsckuii C.M., [Toranos M.K., Pemeraukos H.H.
npyrue, AkunonepHoe ooiectBo «M3natensctBo «IIpocBenienue»

» AnreOpa, 8 knacc/ Huxonbckuit C.M., ITotanmoB M K., Pemernukos H.H. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

«Anrebpa. Iunaktuueckue matepuansl. 7 kinacc / JLU. 3BaBuy, JI.B. Ky3nenosna,
C.b. CyBopoBa — M.: IIpocgemienue, 2019

Junaktuaeckue Mmatepuansl 1o anreope.8 kinace. / M. K.Ilotanos, A.B.11leBkuH -

M: IIpocsemienue, 2018r

Pa6ouas rerpags k YMK Huxonbckoro 8 kitace M.K.IToTtamnos,
H.H.Pemernukos, A.B.IlleBkun — M.: IIpocsemienue, 2018
Junaktuaeckue matepuainsl 1o anreope.9 knacc. / M. K.Ilotanos, A.B.11leBkuH -

M: IIpocsemienue, 2018r



Pa6ouas rerpaas k YMK Huxonbckoro 9 kimace M.K.IToTtamnos,

H.H.Pemernukos, A.B.IlleBkun — M.: IIpocsemienue, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Poccuiickas anexTpoHHas mkosia

resh.edu.ruy?

CIIAM THUA:

OO0pa3zoBaTeNbHBIN MTOPTAJ IS MOATOTOBKU K 3k3aMeHaMm https://math-

oge.sdamgia.ru/

https://100ballnik.com/






