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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUTUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
POOJIKEHUST 00pPa30BaHUs M B MIOBCETHEBHON XU3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOWM JICUCTBHUS M BBIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCs: OHM HCHOJB3YIOT JIEyKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000LIEHIEe U KOHKPETU3alNI0, a0CTparupoBaHue U
anajorutro. OOyueHwe  anreOpe  mpenanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3anuen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykrype mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOTO
o0miero oOpa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COACPKATEIbHO-METOANYECKHE
nuHuA: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BEIpaKEHUSN», «YpaBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3YyUCHUS Kypca, B3aMMOJICHCTBYS C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTHMKH, MPEACTABICHHBICE BO BCEX OCHOBHBIX pa3Jenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMH «Uucia W BBIYUCICHUS» CIY)KUT OCHOBOWM JJiA
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHUS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX /ISl TIOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMH W UPPALUOHATBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue nByX anreOpandecKux JIMHUNA — «AJIreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peaqpHOro Mupa. B 3amaum oOydeHus anrebpe BXOIAT TaKxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMaTHUY€CKOMY TBOPYECTRY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3yueHue marepuana CroCOOCTBYET Pa3BUTHIO y OOYYaIOIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs YYeOHBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COIAEPKAHUE OBYYEHUA
7 KUIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JICCSTUYHBIC, TIEPEX0J]l OT OJHON (POpMBI 3anucu
npobeit k apyrod. IloHsaTue palMOHAJIBHOTO YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIbLHBIMM YuciaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
JIPOOH.

CreneHb C HaTypaJbHBIM T[IOKa3aTeNeM: OmpeneseHue, Mnpeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICTICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJIC MPOIEHTOB. TpyU OCHOBHBIC 3a7a4uM Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus no gopmynam. [IpeodpasoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowienbl U MHOrowieHbl. Crenenp MHorowieHa. CioxXeHue, BbIYUTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHUS, MpaBWia MpeoOpa3OBaHUs YpaBHEHHS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JIByMs MEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.



DOyHKIUU

Koopnunara Touku Ha npsimoit. UucioBbie mpomMexyTku. Paccrosnue mexmy
JBYMsI TOYKAMU KOOPJIAUHATHOM MPSAMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. AGcmucca U opAuHATA
TOYKH Ha KOOPJUHATHOH TUIOCKOCTH. [Ipumepsl rpadmkoB, 3a1aHHBIX (OPMYIIaMHU.
Urenne rpadukoB peanbHbiX 3aBucuMmoctei. [lonsrue ¢ynknuu. [padux
¢dbynkiuu. CoiictBa dhynkumii. Jlunerinas gynkius, e€ rpaduk. ['padux Gyakmmm
y = |X|. I'padmdeckoe pemieHre THMHEHHBIX YpaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yuca 1 BBIYMCTICHUSA

KBagparueiii kopeHb u3 uucna. [loHsTHe 00 UppalMOHATIBLHOM YHCIIE.
JecsaTuanable TpUOTMKEHUS UpPaAIMOHAIBHBIX yucen. CBoicTBa apuMeTUIECKUX
KBaJpaTHBIX KOPHEW U UX NMPUMEHEHUE K MPEe0oOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [[eICTBUTENILHBIE YUCIIA.

Crenens ¢ 1enpIM NTOKa3aTeneM U e€ ceorictBa. CTaHaapTHAs 3alKCh YUCIA.

AnreOpanyeckue BbIpPasKeHUSs

KBampaTHpiii  TpéxuneH, pas3loKEHHE KBAaJAPAaTHOIO TpEXWIEHAa Ha
MHOKHTEIIH.

AnreOpaunueckass apoOb. (OCHOBHOE CBOMCTBO airedpandeckoir apolwu.
CrnoxxeHne, BBIYUTAHWE, YMHOXXCHHE, JICIICHHE anreOpandeckux JapoOei.
PanonanbHbie BRIpXKEHUS U UX TpeoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagparnoe ypaBHenue, Qopmyna KOpHEW KBaJIpaTHOrO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEeHU, CBOASAIINUXCS K JINHEMHBIM W KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIBHBIE YPABHEHUS.

I'paduueckas mnTepnperanys ypaBHEHUN C IBYMs IEPEMEHHBIMU U CHCTEM
JVMHEWHBIX YPaBHEHUM C JByMs INE€peMEHHbIMU. [IpuMepbl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CrocoOoM.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OTHOM MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEVHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynknuu. OOMacTh ONpeAeNeHUuss W MHOXECTBO 3HAYCHHM
¢bynkimn. CriocoObl 3a1anust ()yHKITHIA.

I'paduk ynxkumu. Yrenue cpoiictB pynkumn mo e€ rpaduky. Ilpumeps
rpa@ukoB GyHKLIHNA, OTPaXKAIOIIUX PeaIbHbIE IPOLECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. Tpaduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KUIIACC

Yucua 1 BBIYMCICHUSA

PannonanbHbie yuciia, uppallMoOHaIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JeCITUYHBIC 1poOu. MHOXKECTBO NEMUCTBUTENbHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHBIC JeCATUYHBIC ApoOW. B3amMHO OFHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEUCTBUTENBHBIX YACET U KOOPAUHATHON NPSIMOM.

CpaBHeHHE JIEWCTBUTENbHBIX 4HCeNl, apupMeTUYEeCKUe JEeUCTBUS C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IIPOLIECCOB B
OKPY’KarOIIEM MHUpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka u oLeHKa pe3yabTaToB BEIYMCICHUMN.

YpaBHeHUs] U HEPABEHCTBA

JIunentnoe ypaBHeHue. Penienne ypaBHeHUH, CBOIAIIMXCS K JIMHEUHBIM.

KBangpaTHoe ypaBHeHue. PemieHrne ypaBHEHUMN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparnoe ypaBHenue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW W YETBEPTOU
CTEIEHEN PA3JI0KEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3ajaad
anreOpanyeckuM METOIOM.

VYpaBHeHnue ¢ AByMs NepeMeHHbIMH U ero rpaduk. PemieHue cucrem IByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucTeM JByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUS CUCTEMBI YPABHEHUH C JIByMS [IEPEMEHHBIMM.

Perienne TeKCTOBBIX 3aj1a4 alredpandeckium crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOM. PemieHue cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM niepemMeHHOW. KBanparHele HepaBeHCTBa.
I'padmyeckass uHTEepmpeTanyss HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
MepEMEHHBIMM.

DOyHKIUU

KBagpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapaGomna, KoOpauHATHI
BEPILIHUHBI TapadoIIbl, 0Cb CAMMETPUH NapadOJIbL.

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



YucJi0BbIC OCTIEA0BATEIbHOCTH U MPOrPeCcCUH

[lToHATHE 4YHCIIOBOM MOCJIENOBATEIBHOCTH. 3aJaHHE MOCIEI0BATEIIBHOCTH
peKyppeHTHO# dhopmMynoi u GpopmyIoit N-ro uieHa.

Apudpmernueckas u reomerpuueckas nporpeccuud. dopmynel N-ro uieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuil, CyYMMbI IEPBBIX NUIJICHOB.

N3o0pakeHne YiIeHOB apu(PMETUYECKON U TE€OMETPUYECKOW Mporpeccuit
TOYKAMH HAa KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHIHAJIbHBIM POCT.
CI10XHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00OCYKIIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHAMBUYAIIbHON TPAeKTOPUM 00pa30BaHUS U AKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKAE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATENbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYMMOCTH JUIA Pa3BUTHS LUMBWIN3ALNU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) d¢usumyeckoe BocnuTanue, GopMHpPOBAHHME KYJbTYPbl 310POBbS M
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIEeKCUM, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXKHBIX IOCJEICTBUU IS OKPY)KAOIIEH CpPEIbl, OCO3HAHHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopMyIUpoBaTh UEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSIX, B TOM YHUCJIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA

baszoBblesiornyeckue1eicTBu:

e BBIIBIITH U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKUA MaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUM MEXIy TMOHATHAMH, (OPMYJIUPOBATH
ONpEACIICHUs]  IMOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIH MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIIEHHWS W CpPaBHEHUS, KPUTEPHUU
IIPOBOJMMOIO AHAJIU3;

e BOCIpUHUMATh, (QOPMYIUPOBaTH U  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPULATENbHBIC, €IWHHYHBIEC, YACTHbIE W OOLIME,
YCIIOBHBIE;



BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npegiaraTb  KpUTEpUM  JUISL  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;
pa30upaTh J10Ka3aTelbCTBa MaTEMAaTHUECKUX YTBEP)KIEHUH (IpsMbIe U OT
IPOTHUBHOI0), MPOBOJUTH CaAMOCTOATENBHO HECJOXKHBIE J0Ka3aTelbCTBa
MaTeMaTHU4ecKuX (HaKkToB, BBICTPAMBATh AapPTyMEHTAIMIO, TPUBOINUTH
IpUMEpPBI U KOHTPIIPUMEPBL, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpPATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BApUAHTOB peEUIeHUs, BbIOMpaTh HauOoNee MNOAXOASUIMNA ¢ Yy4ETOM
CaMOCTOSITEIIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBniencciiefoBarebCKue1eCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHaBIIMBATh MCKOMOE U JaHHoe, (opMupoBaTh
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IPEATNOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (GopMy TMpeAcTaBieHUs HWHOpMAIMM W WUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBaTh HAaAEKHOCTh WHGOPMAIMM MO KPUTEPHUSIM, MPEITI0KEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.



KOMMyHI/IKaTI/IBHLIeyHl/IBepCaﬂbeleyqeﬁﬂbleI[eﬁCTBHH:

BOCIIPUHUMATh W  (QOPMYIHPOBATH CYXKIEHUS B COOTBETCTBHUU C
YCIIOBUSIMH | IIEJISIMH OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
X0y pelieHus 3a7aui, KOMMEHTUPOBATh MOJIYYEHHBIN Pe3yIbTarT;

B X0/ OOCY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, perraeMoi 3aj1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIC HA TIOUCK
peIlIeHus, COMOCTaBISATH CBOU CYXKICHHS C CYXKICHHSIMH JPYTHX
YYaCTHUKOB JHMANIOra, OOHApYKUBAaTh Pa3IMYMe W CXOJCTBO TO3HIINNA, B
KOPPEKTHOU popme hopMyIupOoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
NPENCTABIATh  PE3yJAbTAaThl  pPEIICHHs  3a7a4d,  JKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIIJICHUS C YUETOM 3aJ1ay MPe3eHTAIMN U OCOOCHHOCTEN ayIMTOPUH;
NOHMMaTh W HUCIIOJIB30BaTh  MpEUMYIEeCTBA  KOMaHAHOM |
WHANBUIYaTbHOW pPaOOThl TpH pEIIeHUH YYEeOHBIX MaTeMaTHYECKUX
3a1ad;

NPUHUMATH 1I€JIb COBMECTHOM JESATENbHOCTH, IJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThl, pacmpenensiarTb BUABbI padOT, OrOBapUBATHCH,
o0CyX)IaTh MPOLIECC U PE3yJbTaT PadOThl, 0000IIATH MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXIeHUs, OOMeH
MHEHUSMH, MO3TOBbIE INTYPMBbI W JIpyTU€), BBIMOJHATH CBOIO YacCTh
paboTHl M KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMU WICHAMH KOMAaH]IbI,
OlLIEHUBATh Ka4yeCTBO CBOET0 BKJIaJa B OOMIMN MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBHS.

PeryisiTuBHBIE YHHBepCaJbHbIE YUeOHbIE AeliCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pELICHUs 3aa4yu (WM €ro
4acTbh), BBIOMpATh CHOCOO pelIeHHs C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATH
BAapUAHTHI pEIEHUI C Y4ETOM HOBOM MH(pOpPMALIUH.

CﬁMOKOHTpOJIL, AMOIHMOHAJILHBIHNHTE/IJIEKT:

BJIQJIETh  CIOCO0AMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Ipolecca |
pe3yJibTaTa pEeIICHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEABUAETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTHh IpPH PEUICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [ICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, HAHEHHBIX OIMHNOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LN
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHXKEHUS WU HEIOCTHXKEHUS LIEJH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koHmy oOydenus B 7 KJacceoOy4aroUMics TMONYYUT CIIEAYIOIINE
peIMETHBIE PE3YyJIbTaThI:

Yucaa u BBIYMCTCHUS

BrlimonusTh, coderas YCTHbIE M NHCbMEHHBIE NPUEMBI, apuPMETHUYECKUe
JEUCTBUS C PallMOHAJIbHBIMU YHCIAMU.

HaxonuTe 3Ha4YeHWs YUCIIOBBIX BBIPAKEHUM, NPUMEHATH pPa3HOOOpa3HbIE
CHOCOOBI M MPUEMBI BBIYUCICHHUS 3HAYEHHUM JPOOHBIX BBIPAXKEHUH, COAEpKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexomuTh oT omHOW (HOPMBI 3amUCH 4Yuced K Apyrou (mpeoOdpa3oBHIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JE€CATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JAECATUYHYIO IPOOD).

CpaBHUBATH U YNIOPSAAOYUBATH PALIMOHAIIBHBIEC YUCIIA.

OKpyrasTe ymucia.

BbINONHATS TPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHHI
YHUCJIOBBIX BBIpAXKEHUI. BBIMOIHATH JEHCTBUS CO CTENEHSAMH C HaTypaJbHbIMU
MOKa3aTESIMH.

[IpuMeHATP  NpPU3HAKKM  JEIUMOCTH,  pa3jIOKEHUE Ha  MHOXKUTEIU
HATypalbHBIX YUCEIL.

Pemath mpakTHKO-OPUEHTHUPOBAHHBIE 33Ja4M, CBS3aHHBIE C OTHOIIEHUEM
BEJIUYMH, IPOINOPLUUOHAIBHOCTBIO BEJIWYUH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 C YYETOM OrpaHUYEHHi, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

Aure0panvecKkue BbIPaKeHUs!

Hcnonp30BaTh aiaredpanyeckyro TEPMHUHOJIIOTMIO M CUMBOJIUKY, IPUMEHSATH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxonute 3HaueHus: OYKBEHHBIX BBIPRXKEHUM NpPHU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Bemonusate  npeoOpa3oBaHHMsl — LIEJIOTO0  BBIP@XKEHUS B MHOIOWIEH
NpUBEIECHUEM MOAOOHBIX ClIaraéMbIX, PACKPBHITHEM CKOOOK.

BbINONIHAT YMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSATH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHWTENS, T[PYNIUPOBKH  CIAraeMblX,
npuMeHeHUs! GOpMYI COKPAIIEHHOTO YMHOKEHUS.



[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JJIsi PEHICHUS pa3M4yHbIX 3a7a4
U3 MaTEMaTHUKHU, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISAMM IS
npeoOpa3oBaHus BBIPAKECHUI.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OAHOM IEPEMEHHOW, MPUMEHss NpaBUIIa
repexoaa OT UCXOJHOIO YPaBHEHHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs, siBisercs
JIM YUCJIO KOPHEM YPaBHEHMUS.

[IpumensTh rpaduyeckre METObI IPHU PEILICHUN JIMHEWHBIX YPABHEHHUMN U UX
CUCTEM.

[TogOupaTes npuMepsl Tap YUCEN, SBISIONIMXCA PEIICHUEM JIHHEHHOTO
YpaBHEHUS C ABYMS MEPEMECHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JHWHEWHOrO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMHU, TOJB3YACh TIpapUKOM, MPUBOJUTH MPUMEPHI PpEIICHUS
YPaBHEHHSI.

PemaTte cuctemsl AByX JIMHEWHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBnsaTh W pemaTh JHUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
YPAaBHEHHM 110 YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4U MMOJTYyYECHHBIA PE3YyJIbTaT.

DyHKUNHA

N300pakaTh Ha KOOPIMHATHOMW MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMCHIBATH YMCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
cTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUN Y = |X|.

OnuceiBaTh C TOMOIIBIO (YHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOMUMOCT,
POU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MPEACTABICHHUS W aHalu3a UH(pOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(GOPMALINIO U3 TPAPUKOB peaTbHbIX MPOILECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce OOy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

Hcnonp3oBaTh HavaIbHBIE TNPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX
YHCEIT JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh JACHCTBUTEIHHBIC
Yyyciaa TOYKaMU Ha KOOPAUHATHOW MPSMOMU.



[IpumeHsT, TOHSATHE aApPU(METHUYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBIIOIHSTH
npeoOpa3oBaHusl BBIPAXKEHUHN, COACpPKAIIMX KBaJApaTHbIE KOPHHU, HCIHOJIb3Ys
CBONCTBA KOPHEMN.

Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YHMCENl C MOMOUIBIO JECATUYHBIX
npoOeii u crerneneit yucia 10.

AnreOpanyvecKkue BbIPasKeHUSs

[IpyumeHAT, NOHATHE CTENEHW C UEIbIM TIOKA3aTelIEM, BBINOIHATH
npeoOpa3oBaHus BRIPAKECHHH, COJIEPKAITUX CTEMEHHU C 1ETbIM ITOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0Opa30BaHUs PAIMOHAIBHBIX BBIPAKEHUIN
Ha OCHOBE IPaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpandecKUMM IPOOSIMH.

PacxiianpiBaTh KBaJgpaTHbIN TPEXWIEH HA MHOKUTEIU.

[IpumensTh npeodpa3oBaHMs BEIPAXKEHUM JIs1 pEHICHUS Pa3IuvHbIX 3a/1a4 U3
MaTEMATHKH, CMEXKHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHECHUS W PAlMOHAIbHBIC YPaBHEHUS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTEUIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ C TPUMEHEHHEM TrpauuecKux NmpeacTaBieHuil (yCcTaHABIUBATh, UMEET
JYM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIIM HUMEET, TO CKOJbKO, W
npoyee).

[TepexoauTh OT clOBeCHON (OPMYITHPOBKHU 3amadul K €€ anreOpamveckoit
MOJEIM C TIOMOUIBI0 COCTABJICHUSI YPAaBHEHUS WM CHCTEMBI YPaBHEHHI,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJTYYEHHBIN PE3yJIbTAaT.

[IprMeHAT, CBOWCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpaguuecKyr0 WUTIOCTPAIMI0 MHOXKECTBA PEIICHUA HEPABEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe W KUCMIONB30BaTh (DYHKITMOHAIBLHBIE TIOHATHUS U SI3BIK (TEPMHHBI,
CUMBOJIMYECKUE OOO3HAUCHUS), OMNpPEACiATh 3HAUCHHE (PYHKUMH 1O 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHbIX (YHKINUMA BUIA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoHmy oOyuenuss B 9 kJiacce OOYyYarOImIMICS TOJYYHUT CICAYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yuca 1 BBIYMCICHUA

CpaBHHBATH M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHATBHBIC YHCIIA.



Breinmonuare apudmerudeckue ASHCTBUS € pPAIlMOHAIBHBIMU  UHCIIAMH,
coueTrass YCTHbIE W NHUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCICHUS C
VUPPalMOHAIbHBIMUA YHUCIIAMU.

Haxomute 3HaueHHWs CTENEHEW C MENbIMU [OKa3aTelssMU M KOPHEW,
BBIYNCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAKCHU M.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHCJIA, BBINOJIHATh MPUKUAKY peE3yJbTara
BBIUMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemiate nuHEWHBIE W KBAaJApAaTHBIE YpaBHEHUS, YPAaBHEHMS, CBOISIIUECT K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATIEHBIE YPaBHEHUS.

Pemate cucrtempl ABYX JIMHEHMHBIX YPAaBHEHHU C JIBYMsI IEPEMEHHBIMU HU
CHCTEMBI JBYX YPABHEHUH, B KOTOPHIX OJJHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

PemaTte TekcToBBIE 3aJauM  aNreOpamvyeckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUM U CHCTEM ypPAaBHEHWH, B
TOM YHCJI€ C TPUMEHEHHEM TpauuecKux NmpeAcTaBieHu (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJBKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpAaTHbIE HEPABEHCTBA, H300pakaTh
pELICHNE HEPABEHCTB HA YHUCIOBOW MPSMOM, 3aMMUCBHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeémMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, U300pakaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHNE C TOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHIIOB. [loka3bpiBaTh CXEMAaTHYECKU

pacrioiokeHre Ha KOOPAMHATHOU TIOCKOCTH TpadukoB pyHKImit Buga: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUN KOA(DPUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U HU300pa)kaTh CXEMATHYECKU TpaQUKU KBaJpPaTHUUHBIX (DYHKIMH,
OIKCHIBAaTh CBOMCTBA KBAIPATHUHBIX (DYHKIIHH 1O UX TpaduKam.

Pacno3naBaTh KBaApaTUyHyrO (PYHKIMIO 110 (hopmysie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX (QYHKIUM U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUH.

YucaoBbie MOCI€I0BATETbHOCTH U IPOrPeccHu

Pacnio3HaBaTh apUPMETHUECKYI0O U TE€OMETPUYECKYIO0 INIPOrpPECCUH IPHU
pa3HBIX crocobax 3aaHusl.



BreinmonHATh  BBIUMCIEGHUST € HUCHONb30BaHWEeM (opMyn N-ro  ujeHa
apu(pMETHIYCCKON U TCOMETPUUECKON ITPOrPECCUid, CYMMBI ITEPBHIX N YJICHOB.

N3o0pakaTh dYjeHbl IOCJIEIOBATCIIPHOCTH TOYKAMHU Ha KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBSA3aHHBIE C YHMCIOBBIMHU IIOCIEIOBATEILHOCTSIMU, B TOM
YuCe 3aJaud U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATNYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaumenoBanuepasienoB u JJ1eKTpOHHBIE (HU(pPOBHIE)
n/n TEeMIIPOrPaMMbI Konun4yecrBoyacoB | oOpa3oBaTesbHbIepecypchl
1 Yucna v BBIYHUCIICHUS. o5 bubmuoreka [JOK
PanyoHanbHbIe yncna https://m.edsoo0.ru/7f415b90
bubmuoreka [IOK
2 AJIrCOPAHHICCKHEBLIPDKCHHA 21 https://m.edsoo0.ru/7f415b90
but6mmoreka [IOK
3 ¥PaBHEHI U HEPABEHCTBa 20 https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 bu6muoreka [IOK
OyHkuuu https://m.edso0.ru/7f415b90
but6mmoreka [IOK
> Hosropenne n 0bobuere 0 https://m.eds00.ru/7f415b90
OBULIEE KOJIMYECTBO YACOB I10 102
[MPOIT'PAMME
8 KUIACC
Ne HaumeHoBaHmnepasaejioB u JaekTpoHHble (LndpoBbIE)
n/n TEeMIIPOrPaMMBbI KonnuecrBoyacoB | o0pa3oBaTebHbIEPECYPCHI
1 Uucna v BEIYUCTICHHS. 15 bubmuorexa [IOK
KBanpartHbsie KopHH https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHb - bubnuorexa [IOK
C LIEJIBIM TT0Ka3aTesIeM https://m.edso00.ru/7f417af8
3 Anre6panyecKUeBbIPAKEHUS. 5 bubmmorexa LIOK
KBagpatHeIATpEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpanyuecKueBbIPAKEHHS. 15 bubnnorexa [IOK
Anrebpanueckasnpoon https://m.edsoo.ru/7f417af8
5 YpaBHEHHs 1 HEPABEHCTBA. 15 bubnnoreka [JOK
KBagparssle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUS U HEPABEHCTBA. 13 bubmuorexka [{OK
CucrteMbl ypaBHEHHI https://m.edso0.ru/7f417af8
7 VYpaBHEeHUs U HEPABEHCTBA. 12 bubnmnoreka [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
8 DYHKLUHH. OCHOBHbICTIOHTHS > https://m.edsoo.ru/7f417af8
9 Oyukunu. YucnoBblepyHKINH 9 bubamorera LOK

https://m.edsoo.ru/7f417af8
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bu6mmoreka [IOK
1 IT
0 OBTOpeHHe H 0000wmeHHe 6 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102
[TPOI'PAMME
9 KJIACC
Ne HaunmeHnoBaHuepas/iesioB u DJIeKTpPOHHbIE (HH(PPOBbHIE)
n/m | TeMIpOrpaMmbl KoauuecrBoyacos | o0pa3oBaTe1bHbIepPeCypChI
1 Yucna u BIUUCIICHHUS. 9 bu6mmoreka [IOK
JleficTBUTEIBbHBIC YUCTIA https://m.edso00.ru/7f419d08
YpaBHEHU 1 HEPABEHCTBA.
2 YpaBHEHU ¢ OHOMI 14 bubmorexa LOK
p . https://m.edsoo.ru/7f419d08
NepeMeHHON
3 VYpaBHEHUs 1 HEPABEHCTBA. 14 bubnmoreka [JOK
CucreMbl ypaBHEHHI https://m.eds00.ru/7f419d08
4 YpaBHEHU U HEPABEHCTBA. 16 bubnnorexa [IOK
Hepasencrsa https://m.eds00.ru/7f419d08
bubmuorexa [IOK
> Gynxuun 16 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucoBeIEIOCIEA0BATEILHOCTHU 15 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06061IEeHNE, 18 bubmuotexa [JOK
cucTeMaTU3alusI3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOIT'PAMME
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YUEHUKA
1. AnreGpa: 8-it kiacc: 6a30Bblii ypoBeHb: yueOnuk/ FO.H. Makaperues, H.I'.
Munarok, K.M. Hemkos, C.b. CyBoposa: nioja. Pea. C.A. TemnsakoBckoro. —

16-e u3n., mepepad. — Mocksa: [Ipocsemenne, 2023.

METO/IUYECKHUE MATEPHUAJIbBI [UISA YUUTEJIA

1. MaremaTtuka. Anrebpa: /—9-e kaccel: 6a30BbI YPOBEHb: METOJIMYECKOE
nocobue K  TpeIMEeTHOW JuHUM Yy4uyeOHWKOB 1o anrebpe HO. H.
MakaperaeBa, H. I'. Munmrok, K. 1. HemkoBa u ap./ — 2-e usn., crep. —

Mockga: IIpocsenienune, 2023.

HUP®POBbBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

1. https://m.edsoo.ru
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