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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISETCS OAHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00IIEro 0Opa3oBaHUs: OHA
obecrieunBaeT W3y4YCHHE JAPYIHX JUCIMIUIAH, KaK €CTECTBEHHO-HAYYHOTO, TakK |
TYMaHUTAPHOTO ITMKJIOB, €€ OCBOCHHE HEOOXOAMMO i TPOJOJKEHUS OOpa3oBaHUS U B
MOBCEIHEBHON ku3HU. Pa3ButHe y 0OydYarOmMXCS HAydHbIX TMPEJACTaBICHUNA O
MPOUCXOXKJIECHUM M CYIIHOCTH alreOpandecKux aOCTpakiuii, crmoco0e OoTpaxeHus
MaTeMaTHYECKOW HayKOW SBJICHHMH M TPOIECCOB B TIPUPOJie W OOIIECTBE, POJH
MaTEMaTUYECKOTO0 MOJICIIMPOBAHUS B HAYYHOM TIO3HAHWU W B TPAKTHUKE CIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOAUMBIX IS
ajanTallid B COBpeMeHHOM HHUpoBOM oOmecTBe. M3ydenue anreOpel obecrieymBaeT
pa3BUTHE yMEHUS HAOMIOJaTh, CpaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIILJICHUsI, CIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUS
U BBIBOJABI, (opMmynupoBaTh yTBepkaeHUs. OcCBOeHHE Kypca anreOpbl obOecredyrBaeT
pPa3BUTHUE JIOTUYECKOTO MBIIUICHUSI OOYYarOUIUXCS: OHM HCIOJB3YIOT JEAyKTHUBHBIE U
WHIYKTUBHBIE PacCyXJIeHHs, 0000IeHNe U KOHKPETH3aINI0, a0CTparupoBaHNue U aHAIOTHIO.
OOyuenne anredpe mpeanojaracT 3HAYUTEIBHBI 00BEM CaMOCTOATEIBHOM ACATEILHOCTH
00yYarommxcsi, MOITOMY CaMOCTOSITEJIbHOE pEIICHUE 3ajay  SBIACTCS pealn3alnuei
NEATeIIbHOCTHOTO MPUHITUIIA O0YUYEHUS.

B cTpykType mnporpamMmsl yueOHOro Kypca «Anrebpa» [Jsi OCHOBHOTO OOIIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIepKaTeIbHO-METOInYecKrue TMHUN: «Yucna u
BBIYUCIICHUSY, «ANreOpandecKue BhIPAKCHU», «YPABHCHUS U HEPABEHCTBA», « DYHKITUN.
Kaxmas U3 3TUX coiepKaTeIbHO-METOANUYECKUX JIMHUM pa3BUBACTCS HA MPOTSHKEHUHU TPEX
JIET U3YUYEHHUS Kypca, B3aUMOJICUCTBYSI C APYTUMHU €0 JUHUSIMU. B X0/1e n3yuenus: yueOHOro
Kypca OOydJaronuuMcsl TPUXOJUTCS JIOTUUECKH PacCyXkaaTh, HCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN $3bIK. B CBf3M C 3TUM B mporpamMmy Yy4eOHOro Kypca «Aunrebpa
BKJIFOUEHBI HEKOTOPHIC OCHOBBI JIOTMKHM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTUYECKOro 0Opa30BaHUsI U CHOCOOCTBYIOIIME OBJIAJICHUIO OOYyYarolIUMHCS OCHOB
YHUBEPCAIBHOTO MAaTeMaTH4YEeCKOTO si3bika. CoAepiKaTeIbHOM U CTPYKTYPHOU 0COOCHHOCTHIO
y4e0HOT0 Kypca «Anredpay sIBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yuciaa W BBIYMCICHUS CIYKUT OCHOBOM ISl JAJbHEWIIEro
W3YUYEHUs] MAaTEMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIIMXCSI JIOTUUECKOTO MBIIIJICHUS,
GOpMUPOBAHHUIO YMEHHUS IMOJb30BAaThCA  AJNTOPUTMAMHU, a TaKKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOJIWMBIX JIJIi TIOBCETHEBHOUW XW3HU. Pa3BuTue MOHATHUS O
YuCje Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHUS CBS3aHO C PAIMOHATBLHBIMU U
HUppaIrMoOHAIBLHBIMU YHCIaMU, (OPMUPOBAHUEM IPEJICTABICHUN O JCHCTBUTEILHOM YHCIIC.
3aBepliieHre OCBOCHMS YMCJIOBOM JIMHUM OTHECEHO K CpeIHEMY 00I1ieMy 00pa30BaHUIO.

Conepkanue JByX alreOpaMvyecKux JHUHUM — «AjreOpandeckue BBIPOKCHHUS» U
«YpaBHEHHsI W  HEPABEHCTBAa»  CHOCOOCTBYeT (OPMHUPOBAHHUIO Yy  OOYydYaIOIIUXCS
MaTEMaTUYECKOTro amnmapara, HeoOXOIUMOTo IS PEIICHUS 3a/lad MAaTeMaTHKU, CMEKHBIX
NPEIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4y. Ha ypoBHE OCHOBHOTO 00IIETo
o0pa3oBaHusl Y4yeOHBIN MaTepuaa TPYNIUPYETCS BOKPYT PpAIlMOHAIBHBIX BBIPAXKESHUM.
Anrebpa JIEMOHCTpUpPYET 3HAUYCHHME MaTEeMaTUKW KaK s3bIKa JUISI  TOCTPOSHUS



MAaTeMaTUYECKUX MOJEJEH, OIMMCAHUS MPOLECCOB U SBJIECHUM pealbHOro mupa. B 3amaunm
oOyueHusi anreOpe BXOIAT TAKXKE JalbHEIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HE0OXOMMOr0, B YaCTHOCTH, JJII OCBOEHHUS Kypca MH(POPMATUKU, U OBIAJCHUE HaBbIKAMU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanrue CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpaXeHUs1, CHIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanvne  (QyHKIIMOHATBHO-TPAPUIECKON JMHUM HAIEJIEHO Ha IOJydYeHHe
oOydJaromuMucss 3HaHUM O (YHKUIMAX Kak BaKHEUIIEH MaTeMaTH4YeCKOW MOJENu s
OMMCaHUS U UCCIEIOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B MPHUPOAE U OOIIECTBE.
N3yyenue matepuana CHocOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS YMEHHUS HMCHOJb30BaTh
pa3nuYHbIE BBIPA3UTENIbBHBIE CPEACTBA SI3bIKA MATEMAaTHUKU — CJIOBECHBIE, CUMBOJIMYECKHE,
rpaduueckue, BHOCUT BKJaa B (OPMHUPOBAHHME NPEACTABICHUNA O POJIUM MATEMaTUKU B
Pa3BUTUU LUBUIN3ALNN U KYJIbTYPHI.

CornacHo yueGHOMY IulaHy B 7-9 kjaccax u3ydaercs y4eOHbIM Kypc «Anrebpay,
KOTOPBIN BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl colepkanus: «Uuciia u BBIYMCICHUSY,
«Anredpanyeckue BhIPAKEHUSN», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIMI.

Ha u3yuyenue yueOHoro kypca «Anredpa» oroaurcsa 306 yacos: B 7 kitacce — 102 yaca
(3 yaca B Hexento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 ygaca (3 yaca
B HEJICIIIO).



COJEPXKXAHUME OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, NIEPEXO] OT OAHOM (OpMBbI 3amucu Apoler K
npyroi. IloHATHE panMOHAJIBHOIO 4YHWCIA, 3allMCh, CPaBHEHHE, YIOPSAOYMBAHUE
palroHaNIbHBIX Yncel. ApudMeTndeckue ACUCTBUS C PallMOHATBHBIMU YuciIaMu. Pemienue
3a]a4 U3 peaibHOM MPAKTUKK HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHbIM IIOKAa3aTEJIEM: OIPE/IEIIeHUE, IPeo0Opa30BaHNEe BEIPAKEHUI Ha
OCHOBE ONPEJEIIECHNUs, 3aUCh 00JbINX yucell. [IpoLeHTsl, 3anuch NPOLIEHTOB B BUIE IpOOH
U apoOu B BHUJE NPOLEHTOB. Tpu OCHOBHBIE 3a/a4yd Ha TPOLICHTHI, PEIICHUE 3aJad U3
peabHOM MTPAKTUKH.

[IpumMeHeHne NpU3HAKOB JIETMMOCTH, PA3JI0KEHHE Ha MHOKHUTENIN HaTyPAJIbHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsIMasi U 0OpaTHAsI IPOIIOPLIUOHAIBHOCTH.

AJredpanyeckue BbIpaKeHUs

[lepemeHHBIE, YUCIOBOE 3HAYEHNE BBIPAXKEHUSA C IEPEMEHHOM. J[OITyCTUMBIE 3HAYECHUS
nepemMeHHbIX. [lpencraBieHre 3aBUCUMOCTH MEXKIAY BEJIMYMHAMH B BUIE (HOPMYIIBI.
Boruncnennss no ¢opmynam. IlpeoOpa3oBaHne OYKBEHHBIX BBIPAKEHUN, TOXIECTBEHHO
paBHBIE BBIpAXXECHHUS, NTpaBUIIa MpeoOpa3oBaHUsl CyMM U IIPOU3BEIECHUHN, IPABUIIA PACKPBITUS
CKOOOK U IIpUBE/IEHUS TOJIOOHBIX CIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHounensl W MHorowieHbl. CreneHb MHorowieHa. Cro)keHHUe, BbIYUTAHUE,
YMHOKEHHE MHOroujaeHoB. (Dopmysibl COKpPAIEHHOTO YMHOXKEHHSA: KBagpaT CYMMBI M
KBaapar pasHoctd. Dopmyna pa3HOCTM KBaaparoB. PasnokeHHWe MHOTOWIEHOB Ha
MHO>KUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpPeHb  ypaBHEHMs, MpaBwia  NpeoOpa3oBaHMsl  YpaBHEHHS,
PaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOM IMEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YPaBHEHHS,
pelIeHne TUHEWHBIX ypaBHeHUW. COCTaBIEHUE YpAaBHEHMI MO YCIOBHUIO 3ajayu. PemieHune
TEKCTOBBIX 33714 C TOMOILbIO YPaBHEHHUI.

JIuneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema JByX JIMHEUHbBIX
ypaBHEHHUH ¢ JIByMs MepeMeHHbIMU. PelieHne cucreM ypaBHEHUN COCOOOM IMOJICTaHOBKHU.
[Tpumepsl peleHns TEKCTOBBIX 33124 C [IOMOIIbI0 CUCTEM YPaBHEHUM.

DyHKUMHA

Koopaunara toukn Ha npsiMoi. UHCIIOBBIE NMPOMEKYTKH. PaccTrosiHue MexAy IBYMs
TOYKaMHU KOOPJIUHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciycca U OpAMHATa TOYKH HA
KOOpAMHATHOM mockocTu. [Ipumepsl rpadukoB, 3agaHHbX Gopmynamu. UteHue rpadukos
peanbHbix 3aBucumocteil. Ilonarue dynknuu. 'padux ¢ynkumu. CpoiicTBa GyHKIIUI.
Jluneitnas ¢ynkiusa, e€ rpaduk. I'papuk ¢ynkmuu y = |X|. I'padudeckoe perienue
JIMHEWHBIX YPABHEHNN U CUCTEM JIMHENHBIX YPAaBHEHUMU.



8 KUIACC

Yuciaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uucia. [lonstue 006 uppanuroHaabHOM uucie. JlecsTuuHbie
NpUOIMKEHUST UppaAllMOHANIBHBIX ynces. CBOMCTBA apuPMETHUECKUX KBAJAPATHBIX KOPHEH U
UX DOpPUMEHEHHWE K MpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHHMM U BBIYUCIICHHSIM.
JlercTBUTEbHBIC YUCIIA.

CremneHb ¢ LenbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHAapTHAS 3alKCh YNCTA.

AnredOpanveckue BbIPAKEHUS

KBagpaTHbIil TpEXUJIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpaunyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpamveckoil apoou. CroxeHue,
BBIYMTAHKUE, YMHOXKEHUE, JIeJIeHne alredpandyeckux JpoOei. ParmoHalibHbIe BBIpAXKEHUS U
UX MpeoOpa3oBaHUeE.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popMmysia KOpHEW KBaapaTHOTo ypaBHeHus. Teopema Buera.
Petienue ypaBHEHUM, CBOJSIIMXCS K JIMHEWHBIM W KBajaparHbIM. [IpocTteitmme npoOHO-
palMOHAIIbHBIE YPAaBHEHHSI.

['paduueckas uHTEpIpETALIMS YPABHEHUH C IBYMSI IEPEMEHHBIMU M CUCTEM JIMHEHWHBIX
YpaBHEHUI C IByMsl IepeMeHHbIMH. [IprMepbl pelieHus: CUCTEM HENMHENHBIX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooMm.

UucnoBble HEpaBEHCTBA M MX CBoicTBa. HepaBeHCTBO ¢ OJHOM MNEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOW NepeMeHHOW. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKUMHA

[Tonsitue ¢ynkuuu. OOMacTe oONpeneNeHWs U MHOXKECTBO 3HAUYCHUW (PYHKIUU.
CrnocoOsbl 3aanust QyHKIMIA.

I'padpux ynkiuu. Yrenue cBoiicTB QyHkuuu no e€ rpaduky. I[Ipumepsr rpadgukos
GyHKUHNA, OTpaXKaloIIUX peabHbIE MPOLECCHI.

@DyHKIMY, ONUCHIBAIOUIUE MPSAMYIO U 00paTHYIO MPONOPLUHUOHATBHBIE 3aBUCUMOCTH, HX
rpaduxn. Dyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe perieHue ypaBHEHHH H
CHUCTEM YpaBHEHUM.

9 KIIACC

Yucjaa 1 BLIYUCJIEHUA

PanmonanbHble  4ucla, HWppalUMOHAIBHBIE 4YHWCIA, KOHEYHbIE U OECKOHEUYHBIE
NecATUYHBIC NpoOu. MHOXECTBO ACHCTBUTEIBHBIX YHCEN, ICUCTBUTEIIbHBIC YHUCIA Kak
OECKOHEUHbIE JEeCATHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JAEHUCTBUTEIbHBIX YUCEJ U KOOPJIMHATHOM MPSIMOU.

CpaBHeHUE NEUCTBUTEIBHBIX YuCeN, apupmeTnyeckue IeHCTBUS C ACHCTBUTEIHHBIMHU
YHCJIaMU.



Pasmepbsl 0OBEKTOB OKPY’KAIOLIEr0 MUPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpeE.

[Tpubn>kéHHOE 3HAUYEHHE BEJIMYMHBI, TOYHOCTh NpUOIMKeHUs. OKPYIJICHHE YHUCE.
[IpukuaKa v OLEHKA pe3yIbTAaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOASIIMXCS K  KBAJPATHBIM.
bukBagpaTtHoe ypaBHeHuE. [Ipumepsl pelieHrs ypaBHEHUNA TPETbEH U YETBEPTOU CTETICHEHN
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMM. PemeHue  TEKCTOBBIX — 3a7ad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ IByMs NEPEMEHHBIMH M €ro rpaduk. PemieHue cuctem ABYX JMHEWHBIX
YPaBHEHUM C IBYMs IEPEMEHHBIMU. Pemenue cucrteM AByX YpaBHEHUMH, OJHO U3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpoil creneHu. ['paduyeckas UHTEpHpeTausi CUCTEMbl ypaBHEHUIN
C ABYMsI IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au aNreOpandyeckuM CrocoOoM.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

PemieHre TMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PelleHue CUCTEM JMHEUMHBIX
HEpaBEHCTB ¢ OJHOU nepemeHHol. KBanpaTtHble HepaBeHcTBa. ['paduueckas nuHTepnpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUU

KBanpatuunas ¢gynkuwms, e€ rpaduxk u cBoiictBa. [lapabona, KoopAMHATHI BEPUIUHBI
napadoJibl, 0Cb CHMMETPHUHU MapaloIbl.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , 1 ux cBoiicTsa.

YuciioBbIe MOCIE10BATEILHOCTH U MIPOrPecCcUm

[IonsiTME  YMCIOBOM  IOCIENOBAaTEIbHOCTH.  3aJaHUE  IOCIEN0BATEIbHOCTU
peKyppeHTHOM hopmysoit u popmyIioit N-ro YaeHa.

Apudmernueckass U  reoMmerpuyeckas nporpeccud. Dopmynasl  N-ro  4eHa
apu(PpMETUIECKON U T€OMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N3o00paxkenre wieHOB apu(pMETUYECKOH M FeOMETPUUYECKONW MPOrpeccHii ToukaMu Ha
KOOPANHATHOM MJIOCKOCTHU. JIMHENHBIN U SKCIOHEHIMAIBHBIN POCT. CIOKHBIE MPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHUS MpOrpaMMbl Y4eOHOro Kypca «Anredpay
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECAa K IMPOLIIOMY M HACTOSIEMY POCCUMCKOW MATEMATHUKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHUSIM POCCHUHUCKUX MaTEMAaTHUKOB WU POCCUHCKOM
MaTeMaTUYECKOW IIKOJIbI, K MCIHOJIb30BAHUIO ASTHUX JOCTHKEHUWA B APYrMX HayKax H
MPUKJIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBINOJHEHUIO OOSI3aHHOCTEW TpaKJaHWHA M peaiM3allud €ro Ipas.,
MPEICTABICHUEM O MAaTEMaTUYECKHX OCHOBaxX (DYHKIIMOHMPOBAHHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIETYp TPAKIAHCKOrO 001IecTBa (HarpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO JTHYECKUX MpOoOJIeM, CBS3AHHBIX C TPAKTUUYECKUM TMPUMEHEHUEM
JOCTH)KCHUW HAyKH, OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITUYECKUX TMPUHIUIOB B
JEATEIIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM HAa aKTMBHOE YYacTHE B PELICHUM NPAKTUYECKUX 3a7a4 MaTeMaTHYECKON
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOro OO0pa3oBaHUsl Ha MPOTSKEHUU
BCEU JKU3HU ISl YCTICIIHOW NMPOo(eCCUOHANTBHOMN NESITENFHOCTH U Pa3BUTHEM HEOOXOIMMBIX
yYMEHUM, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM UHANBUIYATbHON TPACKTOPUN 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAJIBHOMY U 3CTETHYECKOMY BOCHPUITHIO MAaTEMATHYECKUX
00BEKTOB, 3aJay, pEUICHUM, pacCyX IEHUW, YMEHHIO BHJAETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTaIe! B ICATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTABICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, MPUPOABI U OOIIECTBa, MOHHUMaHUEM
MaTeMaTHYECKOW HayKdh Kak c(epbl YeIOBEUECKON NeATeIbHOCTH, ATANoB €€ pa3BUTHA U
3HAYUMOCTH JUISl pPa3BUTHUS UMBWIM3ALWH, OBJAJACHUEM S3bIKOM MAaTEMATUKU U
MAaTEMATHYECKON KYJBTYPOU KaK CPEICTBOM MO3HAHUS MHpPA, OBJIAJCHUEM MNPOCTEHUIIUMHU
HaBBIKAMU HCCJIE0BATEIbCKON JIESITEIbHOCTH;

6) ¢usnyeckoe BocnMTaHHE, (POPMHMPOBAHHE KYJbTYPbl 3A0POBbS H
IMOIMOHAJILHOIO 0JIaronoJayuns:

TOTOBHOCTBIO TNPHUMEHATh MATEMAaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO 3/I0POBbBS,
BEJICHUS 37J0pOBOTO 00pa3a XKu3HU (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITHHA
U OT/IbIXa, peryJisipHas pu3nyeckasi akTUBHOCTb), C(DOPMUPOBAHHOCTHIO HaBbIKa pediiekcuu,
MPU3HAHKUEM CBOETO MpaBa Ha OMMOKY M TAKOTO K€ IpaBa APYroro 4YeJIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



OpHUEHTAIlMeN Ha MPUMEHEHNE MAaTEMaTHUECKUX 3HAHUM JIJIsl pelIeHus 3a7a4 B 00J1acTH
COXPAaHHOCTH OKpPYKAlOLIEW Cpenabl, IUNIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX
HNOCNEACTBUM Il OKPY’XKalollle  Cpenlbl, OCO3HAaHWEM TIJI00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) ajanTanusa K H3MEHSIIOIUMMCH YCJIOBHAM COLUATBLHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBHUSX HEONPENEIEHHOCTH, IOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y
IpYyTUX JIOEH, NpUOOpeTaTh B COBMECTHOM JAESITEIBHOCTH HOBBIE 3HAHUS, HABBIKM U
KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOJMMOCThI0O B (POPMUPOBAHUU HOBBIX 3HAHHWM, B TOM 4ucie (QOpPMYIHUPOBATH
U7eH, TIOHATHUS, TUMIOTE3bl 00 OOBEKTaX M SIBICHUSX, B TOM UHCJIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh JAC(PUUUTHI COOCTBEHHBIX 3HAHWUA M KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalUIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAILIMIO KaK BBI30B, TPEOYIOLIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELIECHUS U
NercTBUs, (HOPMYIMPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

ba3zoBbie Jornyeckue JefcTBus:

e BBIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX OOBEKTOB,
MOHATUH, OTHOLIEHUI MEXIy MOHATHSAMH, (POPMYIUPOBATH ONPEACIICHUS MOHATHMH,
yCTaHaBIMBaTh CYLIECTBEHHbIH MpPU3HAK KJIAacCU(pUKALMK, OCHOBAHUA MJIs
000O0LIEHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

e BOCHPUHUMATh, GOPMYIUPOBATH U MIPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIEC U
OTpULATEIbHbIEC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

e BBIBISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOPEYMS B
dakTax, JaHHBIX, HAOJIOJEHUSX W YTBEPXKICHUSAX, Mpeajgaratb KpUTEpUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

e JIeJaTh BBIBOJBI C UCIOJb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUECHHUI, YMO3aKJIIOUEHU 110 aHAJIOTHH;

e pa30OupaTh JOKa3aTeNbCTBA MaTEeMaTUYECKUX YTBEPXKIAEHUN (IpsiMble U OT
IPOTUBHOIO),  HPOBOJUTH  CaMOCTOSATEIBHO  HECIOXHBIE  JOKa3aTeabCTBa
MaTeMaTHYeCKUX (DAKTOB, BBICTPAUBAaTh apTryMEHTAlLMIO, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh croco0 pelleHus y4yeOHOU 3aiauu (CpaBHHUBATh HECKOJBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOosiee MOAXOAAIIUMH C YYETOM  CAMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3zoBbie uccienoBaTe1bCKUe 1eHCTBUA:

e HCIIOJB30BAaTh BONPOCHl KaK MCCIEIOBATEIbCKUA WHCTPYMEHT  IIO3HAHMS,

(¢opMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHUBOpEYME,  MpoOJeMmy,



CaMOCTOSITENIbHO yCTaHABJIMBATH HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UINIO, MHCHUE;

IIPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY ITUIaHY HECJIOXHBIA SKCIICPUMEHT,
HEOOJIPIIIOE HCCIICAOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOATENLHO  (OPMYITUPOBaTh OOOOIIEHWST W BBIBOABI 10 pe3yjibTaTam
MPOBENEHHOTO  HAOJIONCHWS,  HWCCICAOBAHMS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE IpoIlecca, a TakKe BBIIBHraTh
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISIBJIATh HETOCTATOUYHOCTh U M30BITOYHOCTh MH(OPMALIMH, TaHHBIX, HEOOXOIUMBIX
JUISL peLIEHUS 3a/1a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS,

BBIOMpATh (POpMy NpeACTaBICHUs HHGOPMALMK W WUIIOCTPUPOBATh pPEIIAEMbIe
3aJjauM CXeMaMH, JuarpaMMamMu, HHOHM rpa@uKkoil 1 uX KOMOUHALMAMY,

OLIEHMBATh HaAEKHOCTh MH(POPMALMU MO KPUTEPUSM, NPEUIOKEHHBIM YUYHUTEIEM
WK c(HOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBUSMU H
HEISIMU OOIIeHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
W TIMCbMEHHBIX TEKCTax, JaBaTh TOSICHEHUS IO XOJy peIIeHus 3ajadd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJe OOCYXICHHMsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
pOOJIEMBI, PEITIacMO 3a/1aU, BEICKAa3bIBaTh UICH, HAIICJICHHbIC HAa TIOUCK PEIICHUS,
COTIOCTaBIISATh CBOM CYXACHHUS C CYXKICHUSIMH JPYTUX YYaCTHHKOB JIHAJIOTa,
OOHapyXUBaTh pa3IWYue W CXOACTBO IIO3MIIMH, B KOPPEKTHOH dopme
(bOopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

NPEACTABIIATh PE3YJIbTaThl PEIICHUS 3aTadM, OKCICPUMEHTa, WCCICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (GOpMaT BBICTYIUIGHUS C Y4YETOM 3aaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHAHOW U UHANBUIYATLHON pabOTHI
P PEIICHUN YU4eOHBIX MaTEMAaTHUYCCKHX 33]1a4;

NPUHUMATh I1€Jb COBMECTHOW JICATEIIbHOCTH, TUIAHMPOBATH  OpPTaHU3AIHIO
COBMECTHOM paboThl, pacmpenemnsiTh BUIbI pabOT, IOroBapuBaThCH, OOCYKIATh
MPOIIECC U PE3YNIBTAT PA00THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax paldoThl (0OCYXJIEHHS, OOMEH MHEHHSIMHU,
MO3TOBBIE€ IITYPMBI U JIPYTUE), BHIMOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEUCTBUS C IPYTUMU WJIEHAMU KOMaH/Ibl, OIIEHUBATh Kaue€CTBO CBOET0 BKJIAJa
B O0mmiA TPOAYKT TO KpuTepusiM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJECHUCTBUA.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

e CaMOCTOSITEIBHO COCTaBJISITH IUIAH, AJITOPUTM PEIICHHS 3a7ayu (WK €ro 4acTh),
BBIOMpPATh CHOCOO pEIIeHHUs] C Y4ETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C yUETOM
HOBOM MH(pOpMaIIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

e BIAJETh CHOCOOAMM CaMOIPOBEPKH, CAaMOKOHTPOJS TMpollecca U pe3ysbrara
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e TMpEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTb MpH pEUICHUU 3aJayH,
BHOCHUTH KOPPEKTUBBI B ACSATEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, HAMICHHBIX
OINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa JESITEIBHOCTH TMOCTABJICHHON MEIH U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTUXKEHUS WM HEJOCTIKECHUS 11E€JH, HaXOJIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy oOyueHus B 7 kjacce OOYyYalOIIMICSA TMOMYYUT CIEAYIOUIUME MPEIMETHbBIC
pe3yiabTaThl:

Yucaa v BIYMCICHUA

BbimonHsATh, coueras yCTHblE U MUCbMEHHbIE MPUEMBI, apuPMEeTHUUECKUEe ACUCTBUS C
palMOHANTbHBIMUA YUCIIAMH.

HaxonuTh 3Ha4eHHs] YHMCIIOBBIX BBIPAXKEHHUH, TPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
OpUEMBbI BBIYMCIICHUS! 3HAUYEHUN JIPOOHBIX BBIPAXKEHUH, COAEpKaIlUX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

[lepexoauTs OT O7HOM (POPMBI 3aMTUCH YHCEIT K APYToH (TIpeoOpa3oBbIBATh AECITHUHYIO
Ipo0b B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTU B OECKOHEUYHYIO
JNECATUYHYIO 1pO0OBb).

CpaBHUBATh U YIIOPSIOYMBATH PAIIOHATILHBIC YHCTIA.

OKpyrasTh yKcIIa.

BbIMONHATS TNPUKUAKY W OLIGHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAYE€HUU
YUCJIOBBIX BBIPAKEHUHA. BBIMONHATE JOEWCTBUST €O CTENEHSAMHU C HaTypajJbHBIMHU
MOKa3aTeJISIMH.

[IpuMeHATh NPU3HAKY JIETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX YHCE]L.

PemaTte NnpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOILIEHHEM BEJIUYMH,
PONOPIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, UHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreOpandeckyrd TEPMUHOJOTHUIO W CUMBOJIMKY, NPUMEHATH €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxonuthb 3HaueHNst OyKBEHHBIX BBIPAKEHUM NIPU 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoinonusaTe mpeoOpa3oBaHMsl 1EJIOT0 BBIPAKEHUS B MHOTOYJIEH IPUBEJICHUEM
NOJIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.



BBINOMHATE YMHOKEHHME OJHOWIEHA HAa MHOTOYWIEH W MHOTOYWIEHAa HAa MHOTOYIIEH,
OPUMEHATH (POPMYJIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OCyIIEeCTBIIATh Pa3JIOKEHNE MHOTOYWICHOB HA MHOXHUTEIH C IIOMOIIBIO BBIHECEHUS 3a
CKOOKM  OOIIEro MHOMHWTENs, TPYIIUPOBKU  CJlaraéMblX, HNpUMEHEHus (popmyn
COKpPAIIEHHOIO YMHOKCHHUS.

[IpumensATh TpeoOpa3oBaHUsT MHOTOWIECHOB JUIS PELICHHS pPa3du4HbIX 3aJa4 M3
MaTE€MaTUKH, CMEKHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKH.

Hcrnonb30oBaTh  CBOMCTBA  CTENIEHEM C  HATYPAJIBHBIMHA  IIOKA3aTEISIMU IS
peoOpa30BaHuUs BIPAKEHUI.

YpaBHeHNs U HEPABEHCTBA

Pewars nuHelHbIE ypaBHEHHS C OJHOM IIEPEMEHHOM, MPUMEHSS MIPABUIIA MIEPEX0AA OT
VCXOJHOTO YpPaBHEHUs K PAaBHOCHIBHOMY eMy. IIpoBepsATh, SIBISETCS M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckrue METObl IPU PEILICHUH JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM.

[TonOupaTe npuMepsl map 4YMces, SBISAIOMIMUXCA PEUICHUEM JMHEHHOTO YPAaBHEHUS C
JBYMSI IEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TrpauK JUHEHHOrO YpaBHEHHUS C JBYMs
NEPEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUSL.

PemaTte cuctembl IByX JUHEHHBIX YpPaBHEHUM C JBYMs IIE€PEMEHHBIMHU, B TOM YHCIIE
rpaguyecku.

CocTaBnaTe M pelaTh JUHEWHOE YPABHEHHWE WA CHUCTEMY JIMHEWHBIX YPAaBHEHUU IO
YCIIOBHIO 33Ja4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYYEHHBIN
pe3yJbTar.

DOyHKIUU

N3o00paxkaTb Ha KOOpPAMHATHONW TPSAMON TOYKH, COOTBETCTBYIOUIHME 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTpPE3KH, HWHTEpPBAJIbI, 3alKMChIBATh YMCIOBBIE MPOMEXKYTKH Ha
are0pandecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJAMHATaM, CTPOUTH
rpaduku TuHEHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C NOMOLIBIO (PYHKIUN H3BECTHBIE 3aBUCHMOCTH MEXAY BEIMYMHAMU:
CKOpOCTb, BPEMS, paCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOIUTEIIBHOCTD, BPEMSI,
00BEM paboTHI.

Haxoauts 3HaueHue (GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod mpeAcTaBIeHUs U aHalin3a HH(popMalu, U3BJIeKaTh U
MHTEPHPETUPOBATH MH(POPMALIMIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kiiacce OOyyaroUIUiicsl MOMYYHUT CIEIYIOIIME IMPEeIMETHBIC
pPE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

Hcronb30BaTh HaYaJbHbIE MPEACTABICHHUS O MHOXECTBE JECHCTBUTENIBHBIX YUCEN JJIS
CPAaBHEHHUs, OKPYTJIEHUSI U BBIUMCICHUM, N300pakaTh JAEUCTBUTEIbHBIE YMCIA TOUYKAMU Ha
KOOPAMHATHOM IIPSAMOM.



[TpumeHsTh MOHATHE ApUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbHIE
KOPHM, UCHOJB3ysl TNPU HEOOXOJUMOCTH KaJbKYJIATOP, BBINOJHATH MpeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIINX KBAJIPATHBIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOMBIIMX M MajbIX YMCEN C TIOMOUIBIO JAECATHYHBIX ApoOei u
creneneit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh MOHSATHE CTENEHU C LETbIM IOKa3aTeJeM, BBIIOIHATH MpeoOpa3oBaHUs
BBIPAKEHUM, COAEPKAIINX CTETIEHU C IEIbIM MOKA3aTeIEM.

BbINONHATH TOX/IECTBEHHBIE MPEeOOpa30oBaHUsl pallMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE
paBuJl IEUCTBUI HAJl MHOTOYWIEHAMH U alIr€OpanyecKUMH IPOOSIMH.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAXKEHHN I pEIIEHUs pPAa3IUYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIe, KBaIpaTHbIE YPAaBHEHUS U pallMOHAIbHbIE YPABHEHHUS, CBOISIIAECS
K HUM, CUCTEMBI JBYX YPAaBHEHUH C JBYMs IMEPEMEHHBIMU.

[IpoBOIUTE MPOCTEMNIINE UCCIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHMI, B TOM YHCIIE
C NMPUMEHEHHEM TrpapUYeCKuX MpeACTaBIeHUI (yCTaHaBIMBATh, UMEET JU YpaBHEHUE WIH
CUCTEMa yPaBHEHUI PEILIEHUs, ECIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKHM 3a/ayu K €€ anreOpanvyeckoil Mojenu c
MOMOILIbIO COCTaBJICHUS YPaBHEHUA WM CUCTEMbl YPaBHEHWUW, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBII pe3ysbTar.

[IpuMeHATh CBOWMCTBAa YHWCIOBBIX HEPABEHCTB [JIsi CpPAaBHEHUS, OLEHKH, penlaTh
JUHEWHbIC HEPABEHCTBA C OJHOM MEPEeMEHHONW W WX CHUCTEMBI, J1aBaTh TpauUUECKyro
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumaTte © UCHONB30BaTh (GYHKIUOHAIBHBIE TIOHSATUS H  SA3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYECHUS), OMPEACATh 3HaueHWe (YHKIHUM MO 3HAYCHHIO apryMeHTa,
onpeaensaTh CBOMCTBA (YHKLIMHU 110 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKUIMN BUJIA:

y = k/X, y = %2,y = X3,y = [X|, Y = VX, OIICBIBATH CBONCTBA YHCIOBOM (YHKIHH 110 €8
rpaduky.

K koniy oOydeHus B 9 kiiacce OOyyaroUIUiicsl MOMYYMUT CIEIYIOIIME MpeIMETHbIC
pe3yabTaThl:

Yuciia ¥ BBIYUCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

Bremonusate apupmMernyeckue IeHCTBUS C pallMOHAIbHBIMU YHCIAMH, COUYETas yCTHBIC
Y NIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCIIEHUS C UPPALMOHAJIBHBIMA YHCIAMH.

HaxoauTe 3HayeHus cCTeNEHEW C LENbIMM ITOKA3aTeNsIMHU M KOPHEW, BBIYHUCIISTH
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyIJsITh JE€WCTBUTENBHBIE YUCIA, BBIMOJHATh MPUKUAKY PE3YyIbTaTa BBIUUCIICHHIA,
OLICHKY YHCJIOBBIX BBIPAKEHHI.

YpaBHeHUs U HEPABEHCTBA



Pemlare JMHENHBIE W KBaJpaTHbIC YPAaBHEHUS, YPABHEHMs, CBOISIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemate cucTteMsl JByX JIMHEWHBIX YPABHEHHN C ABYMs IIEPEMEHHBIMU U CUCTEMBI JABYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemarp TekcToBble 3amaun anreOpandyeckuM CIOCOOOM € IMOMOUIBIO COCTaBJICHUS
YPAaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIIIE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCJIE
C NMpUMEHEHHEM IpaUyecKuX IMpencTaBiIeHU (yCTaHaBIMBaTh, UMEET JIM ypPAaBHEHUE WIIU
CUCTEMA YPaBHEHUM PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemars nuHelHbIE HEpaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3aIIMCHIBATh PELIEHUE C IOMOLIBI0O CUMBOJIOB.

Pematb cUCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, H300pakaTh pELICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOM
IIPSAAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKIUU

Pacnio3naBaTh GyHKIIMM U3y4EHHBIX BUAOB. [loKa3pIBaTh CXeMaTUUECKH PaCIOIOKEHNE

Ha KOOPJIUHATHOM MI0CKOCTH rpadukoB (GyHKImiA Buga: Y = kX, y = kx + b, y = k/x, y = ax2
+bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3HaUEHUI KOA(PPHUIIUSHTOB, OITUCHIBATD
CBOMCTBA (DYHKIIHIA.

Crpouth 1 U300paxkarb CXeMaTUYECKH IpapuKU KBAIPATHUHBIX (DYHKIMH, ONMKCHIBATH
CBOMCTBA KBaAPATUYHBIX (PYHKILMI 11O UX rpadukam.

Pacno3naBaTh KBaJpaTUuHyl0 (QYHKIUIO 1O ¢opMmyie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacnio3HaBaTh apu(pMETHUYECKYI0O U TE€OMETPUYECKYIO MPOrPECCUHd TMpHU Pa3HbIX
croco0ax 3aJaHusl.

BBINOMHATE BBIYUCICHUS C UCHOJIB30BaHUEM (HOpMYIN N-ro uyieHa apupMETHUECKOU U
r€OMETPUYECKON POrPECCUi, CYMMBI EPBBIX N YWICHOB.

N300paxkath 4aeHbI OCIEI0BATETLHOCTH TOYKAMHU Ha KOOPAUHATHOM TIIOCKOCTH.

PemaTte 3amauu, CBSI3aHHBIE C YHCIIOBBIMHU IOCJIEIOBATEIBHOCTSIMH, B TOM YHCIIE
3a/1a4 U3 peatbHOM KU3HU (C UCTIOJIB30BAHUEM KAJIBKYJISATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHUYECKOE IIJNTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne o/ P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeIUMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
qyucia https://m.edso0o.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandecKkue BbIpaKCHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHeHHIs H HEpaBeHCTRa 20 . https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopanwatst u rpaguici. Gymiin 24 ! https://m.edso0o.ru/7f415b90
bu6mmoreka [JOK
° TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudposbie
Ne o/ P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
bu6mmoreka [IOK
1 Uwucna u Beruncinenus. KBagpaTabeie KopHU 15 httos://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnnorexa [HOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuorexa [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKIH. OCHOBHIC [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o DyHKumn. Hucsossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5} 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Konrpoabnsie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTenbHbIE 9 bubnuorexa [{OK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmorexa [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHU I https://m.edso0o.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
° Dynxunn 16 L https://m.edso00.ru/7f419d08
bu6nunorexa LIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 60a30BbIi ypOBEHb: yUeOHHK, 7 Kiaacc/ MakapbiueB
O.H., Munmrok H.I'., Hemkos K.W. u apyrue; nox pen. TenskoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBenenne»

» Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: yUueOHUK, 8 Kiacc/ MakapbrueB
FO.H., Munmrok H.I'., HemikoB K.W. u apyrue; nox pen. TenasikoBckoro C.A., AKITMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienne»

* Maremaruka. Anrebpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kinacc/ MakapbiueB
O.H., Munarok H.I'., Hemikos K.W. u apyrue; noxa pen. TensikoBckoro C.A., AKIIMOHEPHOE

obmectBo «M3narenscTBo «IIpocBeiienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Maremartuka. Anredpa: 7-i1 kjacc: 6a30BbI YpOBEHB: yueOHUK, 7 Kiacc/ MakapbiueB
FO.H., Munmrok H.I'., Hemikos K.W. u apyrue; noxa pen. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenenne»

* MaTtemaruka. Anredpa: 8- kitacc: 6a30BbIi ypoBEeHb: yUeOHUK, 8 Kiacc/ MakapbiueB
IO.H., Munmrok H.I'., Hemikos K.W. u apyrue; nox pen. TemnsikoBckoro C.A., AKIHOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienne»

* Marematuka. Anrebpa: 9-i kiacc: 6a30BbI YpOBEeHB: yueOHUK, 9 kinacc/ MakapbiueB
FO.H., Munmrok H.I'., HemukoB K.W. u apyrue; noxa pen. TensikoBckoro C.A., AKIIMOHEpHOE

obmectBo «M3natenbcTBo «IIpocBemenne»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) Poccuiickast anekrponHas mmkoja https://resh.edu.ru/
2) ITnardopma SKnacc https://www.yaklass.ru/

3) ITnardopma "Mos mikona" https://lesson.edu.ru/02.2/07
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