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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISICTCS OJHHM W3 ONOPHBIX KYypCOB OCHOBHOTO 0OIIEro oOpa3oBaHUs: OHA
oOecreunBaeT HU3YYCHUC NPYTUX NJUCHUIIINH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMAaHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOJIMMO ISl TIPOJIOJIKEHUsI 00pa30BaHMsI U B TIOBCEIHEBHOW KH3HH.
PazButne y oOywaromuxcs Hay4yHBIX TPEACTABICHUNH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpanyecknx aOCTpaKIHMid, CIoco0e OTPaKEHUST MaTeMaTUYeCKOH HayKoH SBJICHUH U
IPOIIECCOB B TpUPOAE U OOIIECTBE, PO MATEMaTHYECKOTO MOCITUPOBAHHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KAa4eCTB
MBINUICHHS, HEOOXOMUMBIX ISl aJIaliTalldd B COBPEMEHHOM IHdpoBoM oOmiecTe. M3yueHue
anreOpbl 00ecrieunBacT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIJICHUAA, CIIOCOOHOCTH APryMCHTUPOBAHHO 000CHOBBIBATH CBOU
JIEMCTBUSL U BBIBOJBI, (POPMYIIHPOBATh yTBepkIeHHs. OcBOeHHE Kypca anreOpbl oOecrieunBacT
pPa3BUTHEC JIOTMYCCKOI'O  MbIIIJICHUA OGy‘IﬁIOH.II/IXC}IZ OHU HUCHOJB3YKOT ACAYKTHBHBIC U
UHIYKTUBHBIC PACCYXKICHUs, 0000IICHNE W KOHKPETU3alUI0, a0CTparkpoOBaHUE W AHAJIOTHIO.
OOyuenne anreOpe MpearnonaraeT 3HAYUTETBHBIA OOBEM CAMOCTOSITENLHON NeATeIbHOCTH
o0y4aroImuxcs, IMO3TOMY CaMOCTOSTEIbHOE pEIICHHWE 3a7ad  SBJSICTCS — peanu3aruei
ACATCIIBHOCTHOI'O IPpUHIMAIIA O6y‘-I€HI/I$I.

B cTpykType nporpamMmmbl yaeOHOTO Kypca «Asredpay Jjisi OCHOBHOTO 00111eT0 00pa30BaHUs
OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOAMUYECKUE JIMHUU: «YuCna ¥ BBIYUCICHUS,
«AnreOpanydecKkue BBIpAXKECHU», «YPaBHEHUS W HepaBeHCTBay, «DyHkimm». Kaxmas u3 sTHx
COJIEPKaTENbHO-METOAUYECKUX JINHUN Pa3BUBAETCS HA NPOTSHKEHUM TPEX JIET U3yYEHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone u3yueHus yueOHOro kKypca oOyyarouumcs
IIPUXOJUTCS JIOTUYECKU PACCYXkAATh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 9TUM B TIPOrpaMMy yd4eOHOro Kypca «AureOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IpEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjenax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYAIOIIMMKCSI OCHOB YHUBEPCAILHOIO MAaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajiredpa» sBISETCS €ro
WHTErPUPOBAHHBIN XapaKTep.

Copepxanne TMHUN «YUHcTa U BEIYUCICHUS» CIY>KUT OCHOBOM JIJIS TATbHEUIIET0 U3yUeHUS
MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAMOIIUXCS  JIOTHYECKOTO  MBIIMUICHUS,
(GbOpMUPOBAHUIO YMEHHS TOJIb30BAThCS ANTOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOIMMBIX IS TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHUCIIC HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
dbopMHUpPOBaHUEM TIPEACTABICHUN O NEHCTBUTEILHOM 4Hciie. 3aBEPIICHUE OCBOCHUSI YMCIIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

Conepxanne JBYX anreOpandyeckux JUHUH — «Anredpanyeckue BBIPAKEHUS» WU
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHIO Y 00YHAIOLINXCSI MATEMATUYECKOTO
anmapara, HeoOXOJMMOTro JUIsl PeLIeHHs 3a7ady MaTeMaTUKH, CMEXKHBIX MPEIMETOB U MPAaKTUKO-
OpUEHTUPOBaHHBIX 3a7ady. Ha ypoBHE OCHOBHOro oOuiero o0pa3oBaHMs y4eOHBIH MaTepuai
IPYNIUPYETCST BOKPYTI pPAlMOHAJBbHBIX BBIpAKEHHH. AureOpa JeMOHCTPUpPYET 3HAueHHE
MaTeMaTHKH KaK sI3bIKa JUIS TIOCTPOCHUST MAaTeMaTHYECKUX MOJIEJeH, ONMHUCaHUsI TPOIECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHUS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEIYKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.



Conepxkanrie  (YHKIIMOHATBHO-TpaWUeCKOW  JIMHUM  HAIlEJIEHO Ha  IOJy4YCHHE
00y4JarmUMUCs 3HaHUH 0 QYHKIUAX KaK BaXKHEUIIEH MaTeMaTHIeCKONH MOJIEIH ISl OTICAHUS U
WCCJICIOBaHMS Pa3HOOOPA3HBIX MPOIECCOB M SBJICHUW B mpupone u oOmiectBe. M3yueHue
MaTepuana CIoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh PAa3INYHBIC
BBIPA3UTEIbHBIC CPEJICTBA sI3bIKa MAaTEMATHKU — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUIN O PO MATEMATHKHU B Pa3BUTHH [TUBUIH3AIUH U
KYJIBTYPBI.

CormnacHo yueOHOMY TUTaHy B 79 Kitaccax u3ydaeTcsl yaeOHbIN Kypc « AnreOpay, KOTOPBIi
BKJIIOYACT CJCAYIOIIME OCHOBHBIC pa3felibl coiepkaHus: «Yucma U BBIYMCICHUS,
«AnreOpanyeckue BhIpaKEHUSY, « Y paBHEHUS U HEPABEHCTBaY, « DyHKIIUNY.

Ha 2023 rog Ha uzy4yenue yueOHOTO Kypca «Anredpa» oTBoauTcs 374 4acoB: B 7 Kiacce —
102 gaca (3 gaca B Henento), B 8 kiacce — 136 yaca (4 yaca B Heneno), B 9 kiacce — 136 vaca (4
yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC
Yuciia v BbIYHMCICHHSA

JIpoOu OOBIKHOBEHHBIE H IECATHYHBIC, TIEPEX0] OT OJHON (HOPMBI 3arucu Qpodeit K Apyroi.
ITonsarue panuoHaJIbHOIr0 4ucia, 3alrcCb, CPaBHCHHUEC, YHOPAAOUYUBAHHUEC PALIMOHAJIBHBIX YHCCII.
Apudmernueckue IeHCTBHUS C pallHOHATILHBIMU YKCIaMu. PellieHne 3a1a4 U3 peabHOM MPAKTHKH
Ha YacTH, Ha JJPOOH.

Crenenb ¢ HaTypaJlbHbIM IIOKa3aTeJEM: OIpElelIeHHe, IPeoOpa30BaHNEe BBIPAKEHUI Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00bIINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3ajjaul Ha MPOLIEHTHI, pElICHNUE 3a/1a4 U3 PeajbHOU
IIPAKTHKU.

IIpuMeHeHne IPU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATyPAJIbHBIX YUCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 00paTHasi MPONOPLIMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHMS C IEpeMEHHOHN. JlomycThmble 3Ha4YEeHMS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEX,Ty BEJIMUYMHAMU B Buje GopMyJibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BBIPAKEHUS,
npaBuia MpeodpazoBaHKs CyMM U IMPOU3BEACHUH, MpaBUiIa PACKPHITUS CKOOOK M NPUBEAECHUS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpHowieHbl 1 MHOrowiaeHsl. CteneHb MHoOrouwieHa. CiloKeHHe, BBIYMTAHNUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOYKEHHs: KBaJgpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. Pasnoxenue MHOI'OYJICHOB

Ha MHOXHTCIIN.

YpaBHeHHUs M HEPABEHCTBA



VYpaBHEeHUE, KOPEHb YPaBHEHUs, IIPaBUIla IPeoOpa3oBaHUs ypaBHEHUs, PaBHOCHIBHOCTD
YPaBHEHUHU.

JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
peuieHue JIMHEHHbIX ypaBHeHUU. CocTaBlieHME ypaBHEHMH IO YCJIOBHIO 3ajayu. Perienue
TEKCTOBBIX 3aJ1a4 C IIOMOIIIbIO YPaBHEHU.

JluneliHOe ypaBHEHHE C JBYMs MEPEeMEHHBIMU M ero rpaduk. Cucrema AByX JHMHEHHBIX
YPaBHEHUH ¢ JByMs INEpeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aayu ¢ IIOMOILBIO CUCTEM YpaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha mnpsMoil. UucinoBble NpoMexyTKu. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AOcmucca W opauHaTta TOYKH Ha
KOOpJAMHATHON TuIocKOCTH. [lpumepsl rpaduxoB, 3agaHHbiX (Gopmynamu. UteHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstre pynkuuu. ['paduk ¢pynkuuu. CoiictBa pyHkuunii. JInneinas
bynkus, e€ rpaduk. I'papuk dynkuuu y = [x|. ['paduueckoe perenre TuHEHHBIX YpaBHEHHUH U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBagpatHslii kopenb u3 uucna. IloHstue 00 wuppanuoHanbHOM uucie. JlecsTHuHbIE
npUOJIMKEHUST NPPALMOHANBHBIX Yncesl. CBOMCTBA apupMETHIECKUX KBAJIPATHBIX KOPHEH M MX
IpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
qucia.

CrerneHs ¢ 1e7bIM ITOKa3aTenaeM U e€ cBoiicTBa. CTaHJapTHas 3alKCh YHUCIIA.

AuredpanyecKkne BbIPaKeHHUs

KBazpaTHblil TpEXUIIEH, Pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckass Jpodb. OcHOBHOE CBOWCTBO anredpamdeckoil napoOu. CroxeHue,
BBIUUTAHNE, YMHOXKEHUE, JeJeHHue anredpandeckux ApoOeil. ParrioHanbHble BBIpaXEeHUS U UX
npeobpazoBaHue.

YpaBHeHusI U HepaBeHCTBA

KBanparHoe ypaBHeHue, Qopmyia KOpHeH KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHeHMH, CBOSIIMXCA K JIMHEHMHbIM M KBajapaTHbIM. [Ipocteiimme apoGHO-
paloHaIbHbIE YpaBHEHUSI.

['paduueckass MHTEpHIpeTausi ypaBHEHUN C JBYMsI MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUH € IByMsI IEpEeMEHHBIMU. [ [prMepbI perieHns cucTeM HeIMHEWHBIX YPaBHEHUH C IByMS

NEPpCMCHHBIMHU.

Pemenne TekcTOBBIX 3a0a4 anre6panquKI/IM CIIOCOOOM.



UucnoBble HepaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOI.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeilHblE HEpaBEHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKIUHA

[Tonsitre dynkiuu. O0IacTh ONpeAeIeHUST U MHOXKECTBO 3HaueHUH (QyHkmuu. CriocoOb
3amanus QyHKIUH.

I'padux Pynkmuu. Yrenue cBoiictB ¢yHkuuu no e€ rpaduky. Ilpumepst rpadukos
GYHKIUH, OTpaXKaroluX peaabHbIC MTPOIECCHI.

OYHKIMH, ONUCHIBAIONINE TPSIMYI0 B OOPATHYIO MPOMOPIMOHATBHBIC 3aBUCUMOCTH, UX
rpadukn. OyHKIUA Y = X2, Y = X3,y = \/X, y=|x|. I'paduyeckoe pemicHre ypaBHEHUI U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia 1 BLIYUCIECHUSA

PanroHanpHbIC yucIa, UPPAIMOHAIBLHBIC YUCIa, KOHEUHbIE U OCCKOHEYHBIC JCCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTENbHBIC 4YHCIA KaKk OCCKOHCYHBIC
JeCSITHYHBIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEX/Ty MHOKECTBOM JIEHCTBUTEIBHBIX

4yyuceln U KOOPAMHATHOU MPSMOM.

CpaBHEHHE NEHCTBUTEIBHBIX YHCEN, apU(PMETHYECKHE ACUCTBHUS C JEHCTBUTEIBHBIMU
YHUCIIAMH.

Pa3mepsl 00bEKTOB OKPYKAIOLIETO MUPA, JTUTEILHOCTD MIPOLIECCOB B OKPYIKAIOIIEM MUPE.

[Tpubmmx€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh MNpuOMmKeHus. OKpyrieHue 4Yuce.
IIpukuaka v oLieHKa pe3yJIbTaTOB BBIYMCICHUM.

YpaBHeHus! M HEPABEHCTBA

JInnelinoe ypaBHeHue. Pemienne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PelieHne ypaBHeHUM, CBOISIINUXCS K KBaApaTHbIM. bUkBagpaTHOE
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbel M YETBEPTOM CTEIECHEW pa3loKEHHEM Ha

MHOXUTCIIN.

Pemenne npoOGHO-palinoHaIbHBIX YpaBHEHUM. PernieHne TeKCTOBBIX 3a/1a4 anreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cuctem OBYX JHMHEWHBIX
YpPaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM JBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpPOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH C
JByMsI IIEPEMEHHBIMU.

Pemenne TekcTOBBIX 3a0a4 anre6panquKI/IM CIIOCOOOM.

YuciioBbIE HEPABEHCTBA U X CBOMCTBA.



Pemienne JNMHEHHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. PelieHue cucrteM JIMHEMHBIX
HEpaBEHCTB C OJHOW mepemeHHO. KBaapaTHele HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IEPEMEHHBIMU.

DOyHKINHA

KBagpatnunas ¢ynkuums, e€ rpadguxk u cpoiictBa. Ilapabona, KoOpIuHATHI BEPILUHBI
11apaboJibl, 0Cb CHMMETPHUH apadOoIIbl.

I'padukn dyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| 1 ux cBoiicTsa.
UncaoBbie MOCT€10BATEILHOCTH H MPOTPECCHH

[ToHsiTHE YUCIOBOW MOCIIEAOBATEIFHOCTH. 3a/IaHHE TOCIIEI0BATEIILHOCTH PEKYypPPEHTHOM
dopmyoit u hopmysoii N-ro wieHa.

Apudmerndeckas 1 reomeTpuueckas nporpeccuu. @opmyisl N-ro wieHa apupMeTudecKoit
Y TEOMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxeHne wieHOB apu(pMETUUYECKOW U T€OMETPUYECKOM MpOrpeccuil TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTH. JIMHEHHBIN U SKCOHEHIIUAJIbHBIN pocT. CII0KHbBIE TPOIEHTHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Pe3yJabTATHI OCBOCHUS MPOrpaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTepU3YIOTCA:

1) naTpuoOTHYECKOE BOCTIMTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOUUIOMY UM HACTOSILIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHSM POCCHMCKMX MAaT€MAaTUKOB H POCCHUHCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTUKEHUH B IPYTUX HAYKaX U MPUKIIATHBIX

chepax;
2) rpaKIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

FOTOBHOCTHIO K BBINOJHEHUIO OOS3aHHOCTEM TIpakJaHWHA M peau3alliyd €ro Ipas,
NpPEJCTAaBICHHEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUH, TPOLIETyp TPaKIaHCKOTo o0IiecTBa (HampuMmep, BbIOOPHI, OMPOCH), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpPOoOJeM, CBSI3aHHBIX C NMPAKTHUECKUM IMPUMEHEHHEM JIOCTHXKEHUH
HayKH, OCO3HAHHEM Ba)KHOCTU MOPaIbHO-3THUECKUX MPUHIUIIOB B 1€ATEIHHOCTH YUYEHOTO;

3) Tpy/i0BO€ BOCIMTAHME:

YCTAaHOBKOM HA AKTUBHOE y4acTHE B DPEIICHUM IPAKTUYECKHUX 3a1ad MaTeMaTHYECKOU
HaAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTUYECKOro 00pa3oBaHUS HA NMPOTSHKEHUU BCel
KHU3HH VI YCHEIHONW MPpo(ecCHOHANBHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPHUH OOpa3oBaHUA U
KU3HEHHBIX ITUIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTHYECKOE BOCTUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPUATHIO MaTeMaTHUYEeCKHX
00BEKTOB, 3a/1a4, PEIICHHH, pacCyKJI€HUM, YMEHUIO BUACTh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

OpHEHTAIEeH B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YelOBEKa, MPHUPOAbBI W OOIIeCTBa, MNOHUMaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW NEATEIbHOCTH, JTAloOB €€ pPa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTYpO Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAAECHUEM NPOCTEUIINMHU HABBIKAMH
MCCJIEI0BATENbCKON IEATEIbHOCTH;

6) pu3nyeckoe BocnuTaHue, GopMUPOBaHNE KYJIbTYPbI 310POBbSI H SMOIHMOHAIBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKHUE 3HAHNUS B MHTEPECaX CBOETO 310POBbsI, BEJICHUS
3I0pOBOTO 00pasa >KM3HH (3A0POBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA,
peryisipaas pusmueckasi akTHBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IKOJOIrH4eCKoe BOCIIMTAHUEC:

OpUEHTAIMEeN Ha NMPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUU IS PEIICHUs 3ajJad B 00JiacTu
COXPAHHOCTH OKpYXalollei Cpeibl, MIAaHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXHBIX
NOCIEACTBUM JUIsl OKpY’KaIOLIEH cpesbl, 0CO3HAHUEM IJ100AJIbHOIO XapakTepa SKOJIOIMYECKHUX
npo0JieM U myTel UX pelieHus;

8) aganTamus K M3MEHSIOIMMCSI YCJIOBHSIM CONHAILHOI W MPUPOIHOI cpeabl:

TOTOBHOCTHIO K JEMCTBUSM B YCJIOBHUAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYIO JEATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y JPYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3
OTIBITA APYTUX;

HE0O0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyTUpOBaTh UIEH,
MOHSTHSI, TUIIOTE3bl 00 O0OBEKTAaX M SBJICHUSX, B TOM YHCIIE€ PaHEEe HEU3BECTHBIX, OCO3HABATh
ne(GUINUTBI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IIIaHUPOBAaTh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO

KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTHPOBATh NPUHUMAEMbIe PELICHUs U JIeHCTBUS,
dopMmynupoBaTh M OLEHMBATh  PUCKM W TOCHEACTBHsS,  (HOpPMUPOBATH  OIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBIC YHMBepPCAJbHbIC YUeOHbIe AeliCTBUS

Ba3oBble JJornueckue qevicTBUA:



BBISIBJISATh U XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOILIEHUA MEXAYy TMOHATUAMH, (OPMYIHPOBATH ONpPEICNCHHUs MOHSATHH, YCTaHABIMBATbh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALMHU, OCHOBAHUS ISl 000OLICHNUS U CPaBHEHUs, KPUTEPUU
IIPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U INPeoOpPa3OBbIBATh CYKICHMS: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIC, €TMHUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (DAKTaxX, TaHHbIX,
HAOJIIOJICHUSAX U YTBEPKIACHMSX, NpeAsaraTb KPUTEPUU JUIsl BBISIBICHMSI 3aKOHOMEPHOCTEM U
MIPOTUBOPEUUI;

JIeJIaTh  BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAE€IYKTHUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh J10Ka3aTeabCTBA MATEMAaTHMUECKUX YTBEPKACHUM (MpsAMble M OT IPOTHUBHOIO),
IIPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMAaTHUECKUX (PAKTOB, BEICTPAUBATh
apryMEHTalMI0, TPHUBOJUTH NPUMEPbl W KOHTPIPHMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKAeHus;

BBIOMpATh CIOCOO pemieHus: y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHS,
BbIOMpATh HanOOJIee MOIXOAALINH ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeJLCKUeE AeiiCTBHA:

UCIIONIb30BAaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHHSA, (OPMYIHPOBATH
BOTIPOCHI, PUKCHPYIOIIUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTaHABINBATH HCKOMOE U
JaHHOE, (OpMHUPOBATH TMITOTE3Y, API'yMEHTHPOBATh CBOIO TO3UIIMIO, MHEHHE;

IPOBOJUTH 10 CAaMOCTOSITEIIbHO COCTABICHHOMY IUIAHY HECIIOKHBIA SKCIEPUMEHT, HEOONIbIIOe
UCCJIEJOBAaHUE I10 YCTAHOBICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX]Ty COOO0I;

CaMOCTOATENIFHO (POPMYIHPOBaTh OOOOIIEHHS M BBIBOJIBI IO PE3yJbTaTaM IPOBEAEHHOTO
HaOJIOICHNS, UCCIICOBAHMS, OLIEHUBATD JIOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB H
000011IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMpPOIECcca, a TaK)Ke BBIIBUTATH NPEAIOIOKEHHUS O €ro
Pa3sBUTHU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMM, JaHHBIX, HEOOXOAMMBIX JUIS
pelIeHNs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIIUIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh POpMy Ipe/ICTaBIeHNs HH(OPMALMU U WUTIOCTPUPOBATH pelIaeMble 3aa4u CXeMaMH,
IyarpaMMamu, HHOU TpaduKoil 1 HX KOMOMHAIUSMU;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMM IO KPUTEPHUSM, NPEUIOKEHHBIM YUUTENEeM WIIU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMU U LIENSIMU OOILIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX M IMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PElIeHHUs 3a/1a4l, KOMMEHTUPOBATh MOJyUYEHHBIH pe3ybTaT;

B X0/J1€ 00CY>KJI€HHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYX/1aeMOU TeMBI, POOJIEMBI, pelaeMon
3aJ]a4uM, BBICKA3bIBaTh MU, HalleJICHHbIE HA MOUCK PELIeHHs], CONIOCTABIATh CBOM CYXJIECHHUS C
CYXJIECHUSIMH JIPYyTUX YYaCTHUKOB JIMAJIOra, OOHApy>KMBaTh pa3jMyhe U CXOJCTBO IMO3UIHH, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,



NPEACTABIATh PE3ydbTaThl PEIICHUs 3aJadyM, OHKCIEPUMEHTa, MCCIEAOBAaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIUICHHUS C YUETOM 3a7a4 MPE3ECHTALUU U OCOOCHHOCTEH
ayIUTOPUH;

IIOHMMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAH/IHOM M HHAMBUAYAIbHON paOOTHI IPU PELLICHUU
y4eOHBIX MAaTEeMaTUYECKUX 3a/1a4;

NPUHUMATD 11eJIb COBMECTHOM JeSITeIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenensatb BHUIbI padoOT, JOrOBApUBAThHCS, OOCYKIaTh MPOIECC M pe3yibTaT paboThI,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPyMIOBBIX (hopmax paboThl (00CYyKaeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI
U JIpyTue), BBHINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JACUCTBHUS C JIPYTHMMHU
YJIeHaMU KOMaH]Ibl, OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMUA MPOAYKT MO KPUTEPHUAM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, ATOPUTM peIlleHus 3aJadyu (WIM €ero 4acTh), BbIOHMpATh
crocod pemieHuss € y4€TOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ yuéTOM HOBOM HH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJIETh CIOCO0AMH CaMOIIPOBEPKH, CAaMOKOHTpOJIS TMpolecca W pe3ysibTata pelieHus
MaTeMaTHYeCKOM 3aa49H;

NpEeABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PEILICHUHU 33]Ja4H, BHOCUTh KOPPEKTUBbI
B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, HAWIEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa ICATEIHOCTH MOCTABIIEHHOM IIEJIU U YCIOBHSM, OOBSICHATH
NPUYMHBL JOCTHKEHHS] WM HEJOCTHKEHHS LelH, HaXOOUTh OIIMOKY, [aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyueHus B 7 kiacce oOydaroumuiics NOMY4YUT CIEIyIOIUE MpPeIMETHbIE
pe3yJIbTaThl:

Yucaa v BLIYUCIEHUS

BLIHOJ'IHSITI;, CoucCTasA YCTHBIC M IMHUCBMCHHLIC HpI/IéMLI, apI/I(i)MeTI/I‘leCKI/IC JIEHUCTBUS C
panuoHaJIbHbIMW YUCJIAMH.

HaxonuTe 3HaYeHUS YMCIIOBBIX BBIPAXKEHHWH, TMPUMEHSTH Pa3HOOOpPa3HbIE CIOCOOBI |
npuéMbl  BBIYUCIEHHUS 3HAYCHWH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[TepexoauTe OT OJHOW (GOPMBI 3alUCH YHCEN K Ipyroil (mpeoOpa3oBbIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH B OECKOHEUHYIO

JECATHUYHYIO APOOB).

CpaBHI/IBaTB " YIIOpAA0YNBATh PALIMOHAJIBHBIC YU CJIA.



OKpyrasiTh 4ucia.

BrImonaaTs IMPUKUAKY W OLCHKY pE€3yjibTara BBI‘II/ICJ'ICHI/II\/'I, OLICHKY 3HAYEHHUH YHCJIOBBIX
BLIpB,)KCHPIfI. BrImonHsaTh ﬂCﬁCTBHH CO CTCIICHAMMU C HAaTypPaJIbHBIMH I1OKA3aTCIISIMU.

HpI/IMeHSITb IMPU3HAKU OACIIMMOCTH, PA3JIOKCHUC HA MHOKHUTCIIN HATYpPaJIbHbIX YHUCCII.

PemraTs IMPAKTUKO-OPUCHTUPOBAHHLIC 3ala4yu, CBA3aHHBIC C OTHOHIICHUEM BCIIHMYHH,
MMPONnOpUUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMU, HHTCPIIPETUPOBATL PC3YJIbTAThl PCIICHUS 3aaa4
C yLIéTOM OrpaHH‘leHI/Iﬁ, CBSI3aHHBIX CO CBOHMCTBaAMH paccMaTpruBaCMbIX 00BEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonbp30Bath anredpandeckylo TEPMHUHOJIOTHIO M CHMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

HaxoauTte 3HaueHus 6YKB6HHLIX Bpra)I(CHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPCMCHHbIX.

BeinonuaTe npeoOpa3oBaHus 11€JI0r0 BBIPAXKEHHUS B MHOTOUWIEH HMPUBEICHHUEM IOJOOHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BremoaHsaTh YMHOKCHHUEC OAHOYWICHA HAa MHOIOWICH KW MHOIOWwICHa Ha MHOI'OYJICH,
IMPUMCHATDb (bOpMy.]'IbI KBaJApaTa CyYMMBI U KBaJpaTa pa3HOCTH.

OCYHIGCTBJIHTB PAa3JI0KCHUC MHOTOWICHOB Ha MHOKXHWUTCIW C IMOMOIIBIO BBIHECCCHUA 3a
CKOOKH 06mero MHOXUTCIISL, T'PYHIIMPOBKU CllIara€MbIX, INPUMCHCHUA q)OpMy.]'I COKpaH_[éHHOFO

YMHOKCHHAL.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOT'OYWICHOB [JIsI PCHICHUA Ppa3JIMYHBIX 3ada4d U3
MaTCMAaTUKH, CMCKHBIX IIPCAMETOB, U3 peaJ'IBHOI\/’I IMPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEHW ¢ HATypaJbHBIMH IOKA3aTENIIMU JJIS PeoOpazoBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Pemate JIMHEHHBIE YpaBHEHUS C OJHOM IEPEMEHHOM, IMPUMEHSAS MpPaBUIIa Iepexoaa OT
HCXOJTHOTO YpPAaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABIISIETCS JIM YUCIO KOpPHEM
ypaBHEHUS.

[TpumeHsTH rpaduyeckre METO/Ibl PU PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl nap YUCE, SIBISIFOIIMXCS PEIICHUEM JIMHEWHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEWHOrOo YypaBHEHHS C JBYMs
MEePEMEHHBIMH, MOJIb3YSCh IPaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucreMbl IBYX JIMHEHHBIX ypaBHEHHWH C ABYMS NMEPEMEHHBIMH, B TOM YHCIE
rpau4ecKy.



CocTaBisiTh M pellaTh JUHEWHOE YpABHEHHE WJIM CUCTEMY JIMHEHHBIX ypaBHEHHUH 10
YCJIOBHIO 3a/1aud, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1aud IOJTYYEHHBIN
pe3yJbTar.

DOyHKIUHA

H3o00paxarb Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3alHUCHIBATh YHUCJIOBBIE TPOMEXKYTKH Ha

aﬂre6paH‘l€CKOM SA3BIKE.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOpIWHATAM, CTPOUTH
rpaduku TuHeUHbIX QyHKIUHA. CTpouTh rpaduK QyHKINUU Y = [X|.

OnuchIBaTh C TOMOIIBIO (DYHKIIMI U3BECTHBIC 3aBUCUMOCTH MEXKTY BEJIMUMHAMHU: CKOPOCTbD,
BpEMsi, PaCCTOSTHUE, IIEHA, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEIIBHOCTE, BPEMsi, 00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuil cocod mpeacTaBiIeHUs W aHaidu3a UHGOpPMAIUK, U3BJICKATh U
MHTEPIPETHPOBATH HHPOPMAITUIO M3 TPa(GHUKOB PEATBbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K kxonny oOydeHus B 8 kJjacce oOy4aromuiicss MOJYYUT CIEAYIOLIME TPEIMETHbBIE
PE3YJIbTATHI:

Yuciia 1 BLIYUCIECHUSA

Hcnonp30BaTh HavyaJIbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHUCEN IS
CpPaBHEHHMsSI, OKPYIJIEHUS M BBIYHCICHUHN, H300pa)kaTh [IEHCTBUTENBbHBIE YWCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpumeHsATh NOHTHE apUPMETHIECKOTO KBAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE KOPHH,
UCTIONB3YSl TMPU HEOOXOMMMOCTH KaJIbKYJIATOpP, BBIOJHATH MPeoOpa3oBaHUSI BBIPAKEHUH,

CoEpKalllNX KBAIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaThk 3amucu OOJBIIUX M MaJIbIX YUCET C TOMOIIBI0 JIECATUYHBIX JpoOed u
crernener uncna 10.

Auredpanyeckune BbIPaKeHHUs

HpI/IMeHSITB INOHATHEC CTCIICHHU C ICIBIM II0OKAa3aTCJIE€M, BBIIIOJIHATDH npeo6pa30BaHI/I>1
BLIpa)KeHHfI, COACPpIKAIINX CTCIICHU C TCJIBIM ITOKA3aTCIICM.

BBINONHATE TOXJIECTBEHHBIE MPeoOpa30BaHUs pPallMOHATIBHBIX BBIPRKEHUH Ha OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyeckuMH IpOoOsiMHU.

PacknagniBaTh KBa,[[paTHBIﬁ TpéX‘-IJ'ICH Ha MHOXXHTCIIN.

HpI/IMeHHTL Hp606pa30BaHI/IH BBIpa)KCHI/Iﬁ JJIg pCIICHUA pa3JIMYHBIX 3aa4 U3 MAaTCMATUKH,
CMCKHBIX TPEIMETOB, U3 peam)HOﬁ IMPAKTHUKH.

YpaBHeHUs1 M HEPABEHCTBA



Pemate nuHelHbIE, KBaJpaTHbIE YPAaBHEHHS U PALlMOHAJIBHBIC YPAaBHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIIME UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKux MpecTaBlIeHui (YCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMA
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[TepexoauTe OT cloBecHOW (OPMYIHPOBKH 3amaud K e€ anreOpanyeckod MOJIenu ¢
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBIA PE3yJIbTaT.

ITpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpa(UUYECKyI0 HIUTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHuMaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIE IOHATHUS U A3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYCHMSI ), ONIPEISIISATh 3HAYCHHE (QYHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIIATh CBOHCTBA
byskun no e€ rpaduky.

CrpouTs rpaduku dJIeMeHTApHBIX (YHKIUN BUIA:

y = kiIX, y = X2, Y = X3,y = [x|, y = X, OHCBIBaTh CBOICTBA YHCIOBOI (DYHKIMH 110 €8
rpaduky.

K kxoumy oOydenus B 9 kJjacce oOydaromuiics MOMYyYUT CICAYIOIIUE TPEAMETHBIC
pe3yIbTaThI:

Yuciaa 1 BLIYUCIECHUSA
CpaBHMBATh U yNOPSAA0UYMUBATH PALIMOHATBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BreimonasaTs apI/ICI)MeTI/I"IeCKI/Ie ,Z[eI\/’ICTBI/ISI C pallMOHAJIbHBIMU YUCIIaMH, COUCTasd YCTHBIC U
IIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCJICHUA C HPPAllMOHAIbHBIMU YU CIIaMU.

HaxoauTe 3HaueHHUS CTEIEHEW ¢ IEJbIMU MOKa3aTeIIsIMU U KOpHeﬁ, BBIYHCIIATH 3HAYCHUSA
YHUCJIOBBIX BI)Ipa)KCHI/II\/II.

OprrJ'IHTI) I[GI\/’ICTBI/ITGIIBHBIG 4yucia, BBIINOJHATHL MNPUKHUAKY PE3yJibTaTa BLI‘IHCJ'IGHI/Iﬁ,
OLICHKY YHCJIOBBIX BBIan(eHHﬁ.

YpaBHeHHUs M HEPABEHCTBA

PemaTe IMHENWHBIE U KBaIpaTHbIE YPAaBHEHUS, YPABHEHUS, CBOIAIINECS K HUM, TPOCTEUIIINE
JIpoOHO-pallOHANIbHBIE YPABHEHUSI.

Pemarts cucremsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C AByMs NCPECMCHHBIMHA U CHUCTCMbI OBYX
ypaBHeHI/II\/II, B KOTOPEIX OJJHO YPAaBHCHHE HC ABJIACTCA JIMHEHHBIM.

Pemate TekcTOBBIE 3a7auM  anreOpandecKuM CIIOCOOOM C IOMOUIbIO COCTABICHHMS
YPaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHHM C IBYMs IEPEMEHHBIMU.



[IpoBOaUTH MpoCTEIIME UCCIEA0BAaHNS YPABHEHU U CUCTEM YpPaBHEHUM, B TOM YHUCIIE C
IpUMEHEHHEM IrpauyecKuX MpeacTaBlIeHUH (YCTaHaBIMBaTh, HIMEET JIM ypaBHEHHUE HITU CUCTEMa
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemrate nmHeiHBIE HEpaBCHCTBA, KBaApaTHBIC HCPABCHCTBA, I/1306pa)KaTb PEIICHUE
HCPAaBCHCTB Ha YHCI0BOM HpSIMOfI, 3aIlIMCbIBATh PCIICHHUEC C TIOMOIIIBIO CUMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HCPAaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIINUEC KBAAPAaTHOC
HEPaAaBCHCTBO, H306pa)I(aTB PEIICHUE CUCTEMbBI HCPAaBCHCTB Ha YHUCI0BOM HpﬂMOﬁ, 3aIIMChIBaThb
pPCIICHUC C TOMOIIBKO CHUMBOJIOB.

Hcmons30BaTh HEPABCHCTBA IIPpH PEIICHUH Pa3JIMYHbIX 3a7a4.

DOyHKIUHA

Pacrio3snaBaTth QyHKIMN M3y4EeHHBIX BUAOB. [l0Ka3bIBaTh CXEMAaTHUECKH PACIIONOKECHUE Ha
KOOpJMHATHON IJIOCKOCTH rpaduKoB byHKIMH

puza:y =kx, y =kx + b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, B

3aBHCHUMOCTH OT 3HA4eHUN KOA((UIIMEHTOB, OMHUCHIBATH CBOWCTBA (QYHKIIUH.

Crpoutb u u300paXkaTb CXeMaTHUYECKH TIpadUKHU KBAaJPAaTUUHBIX (YHKIUI, ONUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA MO UX TpadrKaMm.

PacnozHaBaTh KBapaTHUHYO (QYHKIHIO IO GOpMYyJie, IPUBOAUTE IPUMEPHI KBaIpaTUYHBIX
GyHKIMI U3 peanbHON )KU3HU, (PU3UKH, TEOMETPUH.

YucaoBble NOCIEeI0BATEILHOCTH | nporpeccun

Pacnio3naBath apI/I(l)MeTI/I‘leCKYIO U TCOMECTPUUCCKYIO IPOTPECCHUU TIPHU PA3HBIX crocobax
3aJaHus.

BbINONHATE BBIYMCICHUS C MCIOJNb30BaHUEM (POPMYJ N-ro 4wieHa apupMeTH4YeCKOH u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemats 3a1auu, cBS3aHHBIE C YMCIOBBIMU M1OCIIEJOBATEILHOCTAMHU, B TOM YUCIIE 3a/1a4H U3
peasbHOM JKU3HU (C UCTIOJIb30BaHUEM KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI).

TEMATHYECKOE INTAHUPOBAHMUE

7 KUIIACC
Ne HaunmenoBanue KonuyectBo yacoB DnexTpoHHbIE (1M POBLIE)
n/m|  pa3aenoB U TEM 00pa3zoBaTeNbHBIC PECYPCHI
IpOrpaMMBI Bceero|[Kontponbhbie| [IpakTnueckue
paboThI paboThI
1 |Yucna u BeiumcieHus. | 25 1 0 [[BuGmmoTtexa IIOK
PammonansHbIE Uynca https://m.edso00.ru/7f415b90]]
2 ||Anrebpamnueckue 27 1 0 [[bubmunoTexa [JOK
BBIPa)KEHUS https://m.edsoo.ru/7f415b90]]
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No HanmenoBanmue KomnuecTBo uacos DneKkTpoHHbIE (IU(PPOBHIE)
/T  pa3aeNoB U TeM 00pa3oBaTeNbHbBIE PECYPCHI
[porpaMMel Bcero| KonTtponsubie| [Ipaktuueckue
paboThl paboThl
3 ||YpaBHeHus u 20 1 0 [[bubmuoTexa [JOK
HEPaBEHCTBA https://m.edsoo0.ru/7f415b90]]
4  ||[KoopauHaTsl 1 24 1 0 [[bubmuoTexa [JOK
rpaduku. OyHKIUMN https://m.edso0.ru/7f415b90]]
5 |[[ToBTOpeHue u 6 1 0 [[bubmmoTeka [TOK
00001eH1Ee https://m.edsoo.ru/7f415b901]]
OBUIEE KOJIMYECTBO || 102 5 0
UYACOB I10
[TPOIT'PAMME
8 KUIACC
Ne HaumenoBanue KomnmuectBo yacos ‘ DnekTpoHHbIE (IUPPOBEIC)
/1 || pasienoB M TeM  |[Beero T L ra T —— o0pa3oBaTelibHbIC PECYPChI
HpOTPaMMBI paboTHI paboTHI
1 Uucna u 15 0 0 [[bubaunoreka [JOK
BBIUUCIICHHS. https://m.edsoo.ru/7f417af8]]
KBagparHsle KOpHU
2 Uucna u 7 0 0 [[bubaunoreka [JOK
BBIUUCIICHHS. https://m.edsoo.ru/7f417af8]]
CremneHb C 1eNbIM
rokaszaresem
3 AnreOpandeckue 5 1 0 [[bubnuoTexa [IOK
BBIPKCHUSI. https://m.edsoo.ru/7f417af8]]
KBagpartHblit
TPEXWICH
4 AnreOpandeckue 15 1 0 [[bubimoTeka [IOK
BBIPKCHUSI. https://m.edsoo.ru/7f417af8]]
Anrebpanyeckas
1poOb
5 YpaBHeHUs U 15 1 0 [[bubmuotexa [JOK
HEpaBEHCTBA. https://m.edsoo.ru/7f417af8]]
KBagparusle
ypaBHEHUs
6 YpaBHeHUs U 13 0 0 [[bubmuoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8]]
Cucremsl
YpaBHEHUI
7 YpaBHeHUs u 12 1 0 [[bubmuotexa [JOK
HEpaBEHCTBA. https://m.edsoo.ru/7f417af8]]
HepaseHncrBa
8 OYHKIUU. 5 0 0 [[bubaunoreka [JOK
OCHOBHBIE TIOHSATHSI https://m.edsoo.ru/7f417af8]]
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No HanmenoBanmue KomnuecTBo uacos ‘ DneKkTpoHHbIE (IU(PPOBHIE)
/I || pa3menoB M TeM  |[Bcero KontponbHbie| [IpakTuueckue 00pa3oBaTeNbHbBIE PECYPCHI
HporpaMMBl paboThI paboThI
9 OyHKIHH. 9 0 0 [[bubmmoTexa [TOK
YucinoBble https://m.edsoo.ru/7f417af8]]
byHKIIUN
10 |IloBTOpeHnue u 40 2 0 [[bubmuorexa [JOK
00001eHue https://m.edsoo.ru/7f417af8]]
OBIIEE KOJIMYECTBO || 136 6 0
YACOB I10
I[MPOT'PAMME
9 KUIACC
Ne HaumenoBanue KonnyectBo yacos ‘ DnekTpoHHbIe (LIU(POBHIC)
n/n | pa3nenoB U TeM  (Beero KonTtponsHas! || [IpakTHaeckie 00pa3oBaTeNbHBIC PECYPCHI
HpOTrpaMMBI € paboThI paboTHI
1 Uucna u 9 0 0 [[bubaunoreka [JOK
BBIYMCIICHHUS. https://m.edsoo.ru/7f419d08]]
JleficTBUTENIbHBIC
qrcia
2 YpaBHeHUs U 14 1 0 [[Pubmmorexa [IOK
HEPABEHCTBA. https://m.edsoo.ru/7f419d08]]
YpaBHEHHUSI C OTHOM
MepeMEeHHOMI
3 YpaBHeHUs U 14 1 0 [[bubnuoTexa LIOK
HEPaBCHCTBA. https://m.edsoo0.ru/7f419d08]]
Cucremsl
YpaBHEHUI
4 YpaBHEeHUS U 16 1 0 [[bubmuotexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08]]
HepasencrBa
5 DOyHKIUA 16 1 0 [[bubmuorexa [JOK
https://m.edsoo.ru/7f419d08]]
6 UucoBbie 15 1 0 [[bubimoTexa [IOK
[TOCIEN0BATEILHOCT https://m.edsoo.ru/7f419d08]]
u
7 [ToBTOpeHue, 52 2 0 [[Pubmmoreka [IOK
000011IEHME, https://m.edsoo.ru/7f419d08]]
CUCTEMAaTH3aIIHs
3HAHUU
OBUIEE KOJIMYECTBO || 136 7 0
YACOB I10
I[MPOT'PAMME

YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Matematuka. Anredpa: 7-if kiacc: 6a30Bblil ypoBeHb: yueOHHK, 7 kiacc/ Makapbrues FO.H.,
Munatok H.I'., Hemiko K.W. u npyrue; noxg pex. TensixkoBckoro C.A., AKIIMOHEpHOE O0IIECTBO
«H3narenscTBO «IIpocBemenue»

» AnreOpa, 8 kimacc/ MaxkapsraeB FO.H., Munaiok H.I'., HemkoB K.W. u npyrue; noa penakuuei
Tenskosckoro C.A., Akunoneproe oomectBo «M3marenserBo «IIpocBenieHues

» AnreOpa, 9 kmace/ MakapsraeB FO.H., Munaiok H.I'., Hemikos K.U. u apyrue, AkunonepHoe
obuectBo «M3narenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

[Toypounslie pa3pabotku no anredpe A.H.Pypykun k yueOnuky FO.H.MaxkapsrueBa u ap. 7 kiiacc
[Toypounslie pa3pabotku no anredpe A.H.Pypykun k yueOnuky FO.H.MaxkapsiueBa u ap. 8 kitacc

[Toypounslie pa3paborku no anredpe A.H.Pypykun k yueOnuky FO.H.Maxkapsruesa u ap. 9 kiacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/subject/16/

bub6muoreka IIOK https://m.edsoo.ru/7f419d08




