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MNOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreynBaeT U3ydeHue IPYTrux AUCHHUILTINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIsi MPOJOHKEHUS 00pa30BaHUs U B MOBCEAHEBHON KU3HU.
PazBute y oOywaronmmxcs Hay4YHbIX MPEJICTaBICHUH O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandyecknx aOCTpakIHid, crocode OTpaKEHUsT MaTeMaTU4YeCKOH HayKol SBJICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIHMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOAUMBIX JUIsl aalTalid B COBPEeMEHHOM IudpoBoM obuiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJIBI, POpMYyIUpOBaTh yTBepkAeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IIEHNE M KOHKPETH3AIUI0, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHue anrebpe mpeanoyiaracT 3HAYUTEIBHBIM OOBEM CAMOCTOSITEIHLHOM MESITEIbHOCTU
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUuEe 3aJad  sBJseTCcs  peaju3anueit
JESTEIIbHOCTHOTO MTPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeIbHO-METOAMYECKUE JMHUM: «Yucma u
BBIUMCIICHUSY, «ANreOpandeckue BbIpaXEHHUS», «YPaBHEHHUS U HEpaBeHCTBa», «DyHKIUN».
Kaxnas u3 3Tux conepkaTeIbHO-METOANYECKUX JIMHUI pa3BUBAeTCs Ha MPOTSKEHUU TPEX JIET
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUAMH. B X07e u3ydenus yaeOHOTO Kypca
00yJaromuMCcs IPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBS3M ¢ 3THM B nporpammy yueOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3jieslax MaTeMaTH4ecKOro oOpazoBaHMs U
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYAIONUMUCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTeabHOM U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTEeMaTHUKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYArOMIMXCS JIOTMYECKOTO MBIIIICHHS,
(GOpMHpPOBAHUIO YMEHHsSI TIOJB30BAThCS AITOPUTMAMHM, a TAKKe MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHON XHU3HHU. Pa3BUTHE MOHATHS O YMCIE HA YPOBHE
OCHOBHOT'O 0011ero 00pa3oBaHUs CBSI3aHO C PallMOHAIBHBIMH U UPPALMOHATIBHBIMU YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O NEHCTBUTEIHHOM YHCIe. 3aBEPIICHHNE OCBOSHUS YHUCIOBOM
JWHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepxkanne JByX aireOpaueckux JHMHUH — «AnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHUSI U  HEPaABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Y  OOydarolIuxcs
MaTeMaTHYECKOTo ammapaTra, HEOOXOIUMOTO IS pelIeHHs] 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBId  MaTepuan TPYONHPYETCS  BOKPYr  pallMOHANBHBIX  BBIpaXeHHWH.  Anredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOSHHSI MaTEMAaTUYECKUX MOJETCH,
OTMCaHUA MPOLIECCOB U SBJIEHUH peaqbHOro mupa. B 3amaun oOyueHus: anredpe BXOIAT TakkKe
JanbHeWIee pa3BUTUE ANTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAWMOTO, B YaCTHOCTH, IJIf
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTBY.



Conepxanne  (PyHKIMOHAIBHO-TpAMUECKOW  JIMHUM  HALEIEHO Ha  IOJy4eHue
00yJarmUMUCs 3HAaHUN 0 QYHKIMIX KaK BOKHEHIIEH MaTeMaTUYECKOW MOJETH JIJIsl ONUCAHUS
U UCCIICZIOBAaHMS PAa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmectBe. M3ydenue
MarepHuajga CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS YMEHHs MCIIOJIb30BaTh pa3iMyHbIe
BbIPa3UTENIbHbIE CPEACTBA SI3bIKa MAaTEMATUKU — CJIOBECHBIE, CUMBOJHMYECKUE, Ipaduyeckue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUN O PO MAaTEeMaTHUKU B Pa3BUTUU LIUBUIM3ALUN
U KYJIBTYpBI.

CormacHo ydeOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcs y4deOHBIM Kypc «Auredpay,
KOTOPBIM BKJIIOYAET CIEAYIOLIUE OCHOBHBIE pa3lenbl colepxkaHus: «Huciaa M BBIYUCICHUS,
«AnredpanyuecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Henenmo), B 8 kinacce — 102 vaca (3 yaca B Hegeno), B 9 kitacce — 102 4gaca (3 gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
7 KUIIACC

Yucsia v BLIYUCICHUSA

JpoOu OOBIKHOBEHHbIE MU JECATUYHbIE, MEPEeXoa OT OAHON (opMbl 3amucu Apolel K
npyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlHOHAIBHBIX
ymcesl. ApudmeTnyeckue ASUCTBUS C pallMOHAIbHBIMU YKMclIaMu. Pelienue 3a1ad U3 peanbHON
NPaKTUKU Ha 4acTu, Ha ApoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM: OIpejeNieHre, IpeoOpa3oBaHue BBIpAXKEHUN Ha
OCHOBE OIpe/IeNICHUs], 3aUCh OobIIUX yucel. [IponeHTsl, 3anuch NpOLIEHTOB B BUE ApoOU U
Ipobu B BUJIEe MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha MPOLIEHTHI, pElIEHUE 33/a4 U3 peaibHON
IIPAKTHKU.

[TpuMeHeHnEe TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYPaJIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Auaredpanyeckue BbIPasKeHHSs

IlepeMeHHBIE, YNCIOBOE 3HAUYECHUE BBIPDAKEHUS C MEepeMeHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B  BHJE (OPMYJIbI.
Boruncnenus no ¢popmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO PaBHbIE
BBIpQXEHUSI, TIPaBUJIa NMPeoOpa30BaHUsl CYMM M IPOU3BENIEHUH, IIpaBUila PaCKPHITUS CKOOOK U
NpPUBEICHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHN C HATYPaAJIbHBIM I10Ka3aTeIEM.

OpnHounenbl 1 MHOrowieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHMS: KBaJapaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, IpaBuiia MpeoOpa3oBaHMs ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEHW JIMHEWHOrO YpaBHEHUS,
pelieHne JIMHEHHBIX ypaBHeHMIl. CocTaBi€HHME ypaBHEHUH IO YCIOBHIO 3ajaudd. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHCHUM.

Jlunelinoe ypaBHEHHE C ABYMS MEPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHMI C JBYMs NEpeMEHHBIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM ITOACTAHOBKH.
ITpumMepsl pelieHns: TEKCTOBBIX 3ajad ¢ IIOMOIIBIO CUCTEM YpaBHEHUI.

DOyHKIUHA



Koopaunara toukum Ha mnpsmoil. UuciaoBele mpoMexyTKu. PaccrossHue Mexay IByMst
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctema KoopauHat, ocu Ox m Oy. Abcmucca U OpIUHATAa TOYKU Ha
KOOpAMHATHON IuIocKOCTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBucuUMoOcTel. [lonsarne ¢ynkumn. I['padux dyakuun. CpoiicTBa (QYHKIUH.
Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk dynkuun y = [x|. [paduyeckoe perieHne TMHEHHBIX
YpPaBHEHUM U CHUCTEM JIMHEHWHBIX YPABHEHHUI.

8 KIIACC

Yuciia 1 BBIYUCICHUSA

KBanmparsaelii koperb u3 uyucia. lloHstue o0 wuppanwoHanbHOM uyuche. JlecaTnyHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncenl. CBoWCTBa apru(METHUECKUX KBAJPATHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BbIYMCIEHUSAM. JlelCTBUTENbHbBIE
qyucia.

Crenens ¢ 1eJIbIM TTOKa3aresieM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckne BbIPaKeHUs

KBagpatHblil TpEXUiIEH, pa3ioKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO anredOpandeckoil npodu. CroxkeHue,
BBIUMTAHNE, YMHOKEHHE, JICJICHNEe airedpandeckux aApoOeil. PannoHanbHbIe BRIpa)KEHUS U HX
npeoOpazoBaHue.

YpaBHeHusI U HePaBeHCTBA

KBanparHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBaapaTHbIM. [Ipocteifmue apoGHO-
panuoHalIbHbIE YPABHEHUSI.

['padmyeckas MHTepIpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pemieHusi CUCTEM HENMHEMHBIX YpPaBHEHUM C
JBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW MEPEMEHHOM.
PaBHOCUNBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKIUH

[Tonsitue ¢pynkuuu. OONACTh ONMpeeeHUus] 1 MHOXKECTBO 3HaueHHH pyHKImu. CriocoOb!
3ananus QyHKIUH.

I'padux Qynxmun. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
GyHKIMH, OTpa)karoluX peaabHble MPOLECCHI.

OYHKINH, ONUCHIBAIOIINE MPSAMYIO U OOpAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, MX
rpadpuxu. OyHkuuu y = x2, y = x3, y = x, y=|x|. Tpadudueckoe pemieHne ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KUIACC

Yucia v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHCIA, KOHEUYHbIE U OCCKOHEYHBIE 1ECATUYHbIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.



CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apuU(PMETHUCCKHUE NCUCTBHUS C JCUCTBUTEIHHBIMH
YUCIIAMH.

Pasmepsl OOBEKTOB OKPYKAIOWIETO MHUpPA, JIUTEIHHOCTH IPOLECCOB B OKPYXKAIOIIEM
MHUpe.

[Tpubmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHusI 1 HEPaBEeHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOAAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! penieHuss ypaBHEHUM TpeTbEed M 4YETBEPTOM CTEIECHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3adad
anredpandeckuM METOIOM.

VYpaBHeHUE C ABYMSI MEpPEeMEHHBIMH U ero rpaduk. PemieHune cucteMm IBYX JTHMHEWHBIX
YpaBHEHUH € ABYMs INEpEMEHHbIMHU. PellleHne CUCTeM JBYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHEHHoe, a apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanusi CUCTEMbl YpaBHEHHUI C
JBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunas ¢yskius, e€ rpaduk u cpoiictBa. [lapaborna, KOOpAMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIbl.

I'paduxu pynxmmii: y =kx, y=kx +b, y=k/x,y=x3,y = Vx, y = |x| , 1 ux cBoiicTaa.

YucnoBblie MOCIEI0BATEIBLHOCTH H MIPOrPecCUH

[TonsiTE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATENbHOCTH PEKYPPEHTHON
dbopmyoit u GopMyIion n-To YiIeHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl  n-ro  ujeHa
apu(pMeTUYECKOl U FTeOMETPUUECKON MPOTPECCHii, CyMMBI IIEPBBIX 71 YJICHOB.

N300paxeHune 4jieHOB apUPMETHUECKON M TeOMETPHUYECKOM Mporpeccuil TOYKaMu Ha
KOOPJAMHATHON MIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANBbHBINA pocT. ClI0KHBIE MPOIEHTHI.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS MpPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MPOSIBJICHUEM HWHTEpeca K NPOLUIOMY UM HACTOSAIIEMY pPOCCHMCKOM MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHUWEM K JOCTHKEHHSIM POCCHUMCKHX MAaTEMATHUKOB W POCCHUHCKOH
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIB30BAHUIO 3TUX JTOCTHIKEHUH B APYTUX HAyKax M IMPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,



SIBJICHHH, TPOIEAYP TPakIaHCKOTO OoOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHXKEHUHN
HAyKH, OCO3HAHHEM BXHOCTH MOPATHHO-3TUYECKUX IIPUHIIUIIOB B ICATEIHHOCTH YIEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHE B PEIICHHM MPAKTHYCCKUX 3a7ad MaTeMaTHYEeCKOM
HAIPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATHYECKOTO 0O0pa30BaHUs HA MPOTSKEHUH BCEH
JKU3HU JJIs1 YCIEITHON MPOPEeCCHOHANBHON NEATEeTbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHIWBHAYAIbHOM TPACKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TJIAHOB ¢ YYETOM JTUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIECHUIN, YMEHHUIO BUACTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIEeH B JCSITEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKAa, NPHUPOALI M O0OIIecTBa, TOHHMMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISl PA3BUTHS IUBHIIN3AIAN, OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKUA U MaTEMaTUICCKOU
KYJIBTYPOH Kak CpEICTBOM IIO3HAHWUS MHUpPA, OBJAJACHHEM MPOCTEHIIMMH HABBIKAMHU
HCCJIEI0BATEIIbCKOM JIeATEILHOCTH;

6) ¢usnueckoe BocnuTanue, ¢(opMHpPOBaAHHE  KYJIbTYPbl  3/I0POBbS W
IMOLUMOHAIBLHOTO 0JIArOMOJTyHsl:

TOTOBHOCTBIO TPHMEHSATH MaTeMaTHYeCKHEe 3HAaHWUS B HWHTEpPEcaX CBOETO 3J0POBbS,
BEJICHHS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, perynspHas Qusuyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pedIIeKcuw,
MPU3HAHUEM CBOETO TPaBa Ha OMUOKY M TAKOTO K€ MpaBa JIPYroro 4eoBeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pelleHus 3ajgad B o0iacTu
COXPAHHOCTH OKpPYKAIOIIeH cpefpl, IMIAHHUPOBAHUS MOCTYNKOB M OLEHKH HX BO3MOMHBIX
MOCIICACTBHIA TSI OKPYXKAIOMICH Cpebl, 0CO3HAHUEM TJI00ATBHOTO XapaKTepa dKOJIOTHYSCKHX
npo0JieM U IyTel UX pelieHus;

8) aganTanus K U3MEHAIOIMMCS YCIOBHSAM COLHAILHON U MPUPOIHOIi cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEOMPEIECIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHUSCKYIO JCSITeIbHOCTh, B TOM YHCJIC YMEHUE YUUTHCS Y APYTHX
JIOJICH, MPUOOPeTaTh B COBMECTHOW JISATSIIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTCHITUU W3
OTIBITA IPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTh UACH,
TIOHSTHS, THITOTE3bI 00 0O0BEKTax W SBIICHUSAX, B TOM YHCJIC PAaHEEC HEU3BECTHBIX, OCO3HABATH
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYallMIO, BOCHPHUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHUS U
nencTBusl, POPMYIIMPOBATH U OIIEHUBATH PUCKH U MOCIIEACTBUS, (JOPMHUPOBATH OIIBIT.



METAIIPEJIMETHBIE PE3VJIBTATHI
Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBCHHbIC MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS ISl 00001eHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOTI0 aHAIN3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30oBBIBATH CYKICHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IUE, YCIOBHEIC,

BBISIBJISITH MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUHs B (pakTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpelylaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HUCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MATEMaTHMUECKUX  YTBEpPXKIEHUM (mpsMble U OT
MIPOTUBHOTO), POBOUTH CaMOCTOSITENIEHO HECJIOKHbBIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKux (HaKTOB, BHICTpAWBaTh apryMEHTAIMIO, MNPUBOAMTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOUpaTh crmoco0 pemieHust yuyeOHOW 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOUpaTh HauboJiee MOAXOJAIMIMNA ¢ yYETOM CaMOCTOSITENIbHO BbIJIEICHHbBIX
KpUTEPUEB).

Bba3oBbIe nccienoBaTeLCKHue AelCTBUSA:

UCIIONIb30BAaTh  BOTPOCHI  KaK  HCCIICNOBATCIIbCKHM ~ WHCTPYMEHT  [O3HAHUSA,
dbopmynupoBath BOTIPOCHI, bukcupyromme MPOTUBOpPEUHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh MCKOMOE M JaHHOe, (OpPMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOXO IIO3UIIUIO, MHEHHUE;

MPOBOANWTH TIO CAMOCTOSITENIFHO COCTAaBICHHOMY IUJIaHY HECIOXKHBIM HIKCIIEPUMEHT,
HeOOJIbIIOE MCCIE0BaHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOIo
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXTY COOO0M;

CaMOCTOSTENIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MpOBENEHHOTO HAOTIOACHMSI, UCCIEA0BaHMUs, OIIEHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIBUTATH MPEATIOTI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUYHOCTh MH(OPMALINU, JAHHBIX, HEOOXOIUMBIX
JUISL pEeIlIeHUs 3a/1a4H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh MU WHTEPIPETUPOBATH WHEOOPMAITHIO
Pa3TUYHBIX BUJIOB U (hOPM MPECTABICHUS;

BbIOMpaTh OpMy MpecTaBiIeHUs HHPOPMALIUY U WIUTIOCTPUPOBATH pPelllaeMble 3a/1a4n
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 110 KPUTEPUAM, PEIIOKEHHBIM yUUTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:



® BOCIPHHUMATH U (DOPMYIHUPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBUSMHU U IEISIMH
oOlIeHusi, SICHO, TOYHO, I'PAaMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PEUICHUS 3a/1a4i, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTaT;

e B X0JI¢ 00CYXIEHHS 337aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOI TEMBbI, IPOOIEMBI,
pemaeMoil  3amauM, BBICKAa3bIBaTh MWJCH, HAICJICHHbIE HA TIOMCK pELICHUS,
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
oOHapyXHUBaTh Pa3IMuUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GopmMyIrpoBaTh
pa3HOIJIACHsl, CBOM BO3PAKCHHUS;

® MPEACTaBIATh PE3yJbTAThl PEIICHUS 3aJla4yM, SKCIIEPUMEHTA, UCCIEIOBaHUs, MIPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ad IMPE3CHTAUH U
0COOEHHOCTEHN ayAUTOpUH;

® [IOHMMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYAILHOW pabOTHI
IPU PEIICHNUN YYEOHBIX MaTEeMaTHUYECKHUX 33124,

® [IPUHUMATH II€Jb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacmpenensTb BHUIbI PadOT, JOrOBapUBATHCS, OOCYXAaTh MPOLECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFO/IEH;

® y4acTBOBaTh B TIpPYNNOBBIX (opmax paboTel (0OCyxaeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMbI M JIPYTHE), BBIMOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JCWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIAJa B
OO TPOYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

® CaMOCTOSITEIHHO COCTaBIATh IUIAH, AITOPUTM peIIeHHs 3aJayd (MU ero YacTh),
BBIOMpPATh C€HOCOO pemeHus: ¢ y4€TOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAapUAHTHI PEUICHUH C Y4ETOM
HOBOW MH(pOpMaIuy.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

® BJAJETh CIIOCOOAMHU CAMOMPOBEPKH, CAMOKOHTPOJISI TPOIIECca U Pe3yiibTaTa peleHus
MaTeMaTHYeCKOH 3a7auu;

® MpeABHAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIICHUH 33/a4d, BHOCHTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3yjbTaTa AESTEIbHOCTH MOCTABICHHON 1IETH U YCIOBHUSAM,
OOBSICHATH TPUYUHBI JIOCTHIKCHHUS WM HEJOCTIDKEHHS IIeTH, HaXOJHWTh OINUOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

K koniy oOyuenuss B 7 kJacce oOydaromuiics MOMYYHUT CJEIYIOUIUE NpEeIMETHbIE

pe3yIbTATHI:

Yuciia 1 BBIYUCICHUSA

BeimonHsATe, coderass yCTHBIE W THCHbMEHHBIE MPHEMBI, apuMeTHuecKue IeHCTBUS C

parroHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHUsT YMCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpas3HbIE CIOCOOBI U

OpuEéMbl BBIUMCIICHHUS 3HAUYE€HUN APOOHBIX BBIPAKEHUH, COJEpKalIUX OOBIKHOBEHHBIE U
NEeCATUYHBIE TPOOH.



[TepexoauTh OT OHON (OPMBI 3aMUCH YKCEN K Apyrod (mpeoOpa3oBBIBATh JACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasiTh 4ncia.

BbINONHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BbIpaXEHUH. BBINOIHATE AEHCTBUS CO CTENIEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMU.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemare npakTHKO-OPHEHTUPOBAHHBIE 3a7a4d, CBA3aHHBIE C OTHOILLICHUEM BEIUYHH,
IIPONOPLUOHAIEHOCTHIO BEIMYUH, IIPOLIEHTAMU, HUHTEPIIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMATPUBAEMbIX O0BHEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb3oBathk anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS y4eOHOr0o MaTepuaa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN NIPU 3a/IaHHBIX 3HAYEHUSIX IEPEMEHHBIX .

BeinonsaTe npeoOpa3oBaHus LIEI0r0 BhIPAKEHHUsI B MHOTOWIEH IPUBEAECHUEM I0JA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOWIEH M MHOTO4JI€Ha Ha MHOTOYJIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBiATh pa3inokKEHUE MHOTOWIEHOB HA MHOXKHUTEIM C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHeHHUs (HOpMya COKpaméHHOro
YMHOXEHHUS.

[IpumeHsTh TpeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIHHMs pa3IMYHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAILHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMH MTOKa3aTeNsIMU JUIsd IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHusI 1 HepaBEeHCTBA

Pemarp nuHENHbIE ypaBHEHHs C OJHOM IEPEMEHHOW, NMPUMEHsSI MpaBuia Iepexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBISETCS 1M YUCIO KOPHEM
YpaBHEHHS.

[TpumeHsTh rpaduueckre METObI IPH PEIICHNN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupats mpuMephI Map YUCE, ABISIOLUIMXCS pellleHueM JMHEHHOTO ypaBHEHHUS C IBYMsI
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOM IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHS C JABYMs
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.

Pemats cucreMbl IBYX JIMHEHHBIX YpaBHEHUH C JBYMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHHUH IIO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 33/ayd IOJy4YEHHBIN
pe3yJbTar.

DOyHKIUUH

N300pakath Ha KOOPAMHATHOW TIPSAMOM TOYKHM, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, HHTEpBaJIbl, 3alMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTU TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TuHEeWHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = |X].



OnuceiBaTh € MOMOIIbIO (QYHKIHMHA W3BECTHBIE 3aBUCHUMOCTH MEXIy BEIMYMHAMMU:
CKOPOCTh, BpeMsi, pPAaCCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumates rpaduyeckuil cnoco0 MpeacTaBlIeHUs W aHalu3a WHGOpMalUu, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyueHus B 8 Kijacce OOYyYarOIIUICS TMONYYHT CIEAYIONIUE TPEIMETHBIC
pE3yJIbTaThI:

Yucsa v BbIYUCTICHUSA

Hcnonk30BaTh HAaYaJIbHBIE TPEICTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN IS
CpPaBHECHHSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pakaTh [EHCTBUTEIBHBIC YUCIIAa TOYKAMU Ha
KOOPJMHATHON MPSAMON.

[IpumensTh TOHSTHE apU(METUYECKOTO KBAJIPATHOTO KOPHS, HAXOOUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYIISATOP, BHIMOIHITH MPEOOPA30BAHMSI BRIPAKECHUH,
COJIeprKalInX KBaJIpaTHbIC KOPHU, UCIIOIB3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX U MaJlbIX YHCEN C TMOMOIIBIO JIECATUYHBIX NIpo0eil u
crenenelt yucna 10.

Aaredpanyeckue BbIPasKeHHs

[IpuMeHSTh TOHATHE CTENCHH C IEJBIM II0Ka3aTelieM, BBINOJIHATh IPeoOpa3oBaHUs
BBIPAXCHH, COIEPIKALUX CTEIIEHU C LIEJIbIM MTOKA3aTeIeM.

BBIMOMHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUs PAIMOHAIBHBIX BBIPAXKEHUNW HA OCHOBE
MPaBIJI ACHCTBHIA HAJl MHOTOWICHAMH U aJiTeOpanuecKuMHU JPOOSIMH.

PackiianpiBaTh KBaipaTHBINA TPEXWICH HA MHOKHTEITH.

[IpumensTh TpeoOpazoBaHUs BBIPRKEHUU [N PEIICHUS pa3IUYHBIX 3a7ad U3
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEaTbHOU MPAKTUKU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemars nmuHelHbIe, KBapaTHBIC YPABHCHHS W PAIIMOHAIBHBIC YPABHCHHSI, CBOISIIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS MIEpEMEHHBIMH.

[TpoBoauTh MpoCTEiilMe UCCIeA0BAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHHEM TpauuecKux TMpeacTaBiIcHU (yCTaHABIMBATh, HWMEET JIM YPaBHCHHE WU
CUCTEMa YPaBHCHHH PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TTpoYee).

[lepexonuTh OT CIIOBECHOW (OPMYIHMPOBKU 3adaud K €€ anredpandeckol Mojeiau ¢
MOMOIIBIO COCTABIICHUS YPaBHEHHsSI WJIM CHUCTEMBl YpaBHEHHH, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H TIOJyYCHHBINA pPe3ysIbTar.

[TpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHUS, OIICHKH, PEIIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJIHOM TEPEeMEHHOM M WX CHCTEMBI, JaBaTh TpadUUYECKyI0 HILTIOCTPAIINIO
MHO>KECTBA pelIeHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TormMath ¥  WCHONB30BaTh (OYHKIMOHAJIBHBIC TIOHATHS W S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYCHHUSI), OMPEACNATh 3HAYeHHE (PYHKIMHM IO 3HAYCHHIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUH 110 €€ Tpaduky.

CrtpouTts rpaduiku deMeHTapHBIX QYHKITUN BHIA:

y=kix,y=x*,y=x,y=[x,y= X, ONHCHIBATH CBOMCTBA YHCIOBON (GYHKIMH 110 €8
rpaduxy.

K xoniy oOydeHuss B 9 kJjacce OOydYaIOIMICS TONYYUT CICAYIONIAE TMPEIMETHBIE
PE3yIbTaTHI:



Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Brmonsare apudmernueckue ASHCTBHUS C pAallMOHAIBHBIMUA YHCIAMU, COYETask YCTHBIE U
MMCbMEHHBIE TPUEMBI, BBITTOIHATH BBIUUCIECHUS C UPPALMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHMs CTENEHEH C LIeJbIMU MOKA3aTeNsIMU U KOPHEH, BBIUUCIATh 3HAYCHUS
YUCJIOBBIX BBIPAKECHUM.

OkpyrisaTh AEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKHUAKY pPE3yJbTaTa BBIYUCICHHH,
OILICHKY YHCJIOBBIX BBIPAXKECHUI.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YpPaBHEHMs, YpPaBHEHHUS, CBOIAIIMECS K HHUM,
npocTerime ApoOHO-PAMOHAIBHBIE YPaBHEHHUS.

Pemate cucTembl ABYX JIMHEHHBIX YPaBHEHUU C IBYMsI IEPEMEHHBIMH U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pemrate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C IOMOMIBIO COCTABJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoaUTh MpOCTEMIINE UCCIEIOBAHNS YPABHEHU U CUCTEM YPaBHEHHUM, B TOM YHCIIE C
NpUMEHEHHEeM TrpauuecKux MpeIcTaBiIeHu (yCTaHaBIMBaTh, HWMEET JIM YypaBHEHUE WIH
CUCTEMAa YpPaBHEHMUH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJgpaTHBIE HEPABEHCTBA, M300pa)kaTh pEUICHUE
HEPaBEHCTB HA YUCJIOBOMW MPSAMOM, 3alMCBIBATh PEHIEHUE C TOMOLIBI0 CUMBOJIOB.

Pemars cuctemMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbBl HEPABEHCTB, BKJIKOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3alUCHIBATh PEIICHHUE C TOMOIIBK CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

PacnioznaBath (yHKIIMM U3y4yeHHBIX BUAOB. [loka3piBaTh cXeMaTHUECKU PacloIOkKeHHE Ha

KOOPJMHATHOI MockocTu rpadgukos GyHKuuil Buga: y = kx, y = kx + b, y = k/x, y = ax* + bx +
¢, y=x, y=1x y = |x|, B 3aBHCHMOCTH OT 3HaueHHH KOIQDUIHEHTOB, OMUCHIBATH CBOHCTBA

GyHKUIUH.

Crtpouth u u300pakaTh cXxeMaTHUeCKH TIpadUKH KBaJApPaTHUUHBIX (YHKIUI, OMHCHIBATh
CBOICTBa KBaJipaTUUHbBIX (PYHKUIUN MO UX rpaduKam.

Pacno3naBare  kBagpaThyHyro (QyHKIMIO 10  ¢dopmyie, NPUBOIUTH  MPUMEPHI
KBaJPAaTUYHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKH, TEOMETPHH.

YucJi0BbIE MOCJIE10BATEIbLHOCTH H POTIPECCUH

Pacno3naBaTh apu(METHUECKYI0 U F€OMETPUYECKYIO NMPOTPECCUU NPHU Pa3HBIX Crocodax
3a/1aHusl.

BbIMONHATE BBIYMCICHHUS C MCIIONB30BaHHEM (OPMYN N-ro wieHa apudMeTudeckor u
T€OMETPUYECKON MTPOTPECCUM, CyMMBI ITEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON INIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEIILHOCTSIMH, B TOM UYUCIE 3a7adn
U3 PeaITbHOM KU3HU (C HCIIOIB30BaHUEM KaIbKYIATOPa, IU(PPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HammvenoBanu | KonmmduecTtBo yacoB DIIEKTPOHHBIE
n/ © pasicion 1 Beer | Konrposbnsl | [IpakTuuecku (imfposrre)
TEM oOpa3oBaTrebHbIE
1| 0 € paboThI € paboThI
IPOTPAMMBI pecypchl
;{IfIIfIJI;IIZJ?eHHX bubnmoreka [IOK
1 ' 25 1 https://m.edsoo.ru/7f415b
PanmonansHbie 90
Yypcia =
Anre6pandecku bubmorexa LIOK
2 P 27 1 https://m.edsoo.ru/7f415b
€ BBIPOKCHHUS 90
VpaBHCHIS I bubmuoreka [{OK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bubmmoreka [JOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
DOyHKIHUH 90
MoBTODeHIE 1 bubmuoreka [{OK
5 p 6 1 https://m.edsoo.ru/7f415b
00001IeHne 90
OBILIEE —
KOJIMYECTBO
YACOBIIO 102 > 0
ITPOI'PAMME
8 KIIACC
No Haumenosanu | KonnuecTBo yacoB DNEeKTPOHHBIE
n/ © PasieIon 1 Bcer Kontponbnsl | [Ipaktuuecku (mbposere)
TeEM oOpa3oBaTenbHbIC
1| 0 € paboThI € paboThI
MIPOTPAMMBI pecypchl
Eﬁf{ﬁi " BuGmmotexa 1OK
1 JTCHILL. 15 https://m.edsoo.ru/7f417a
KBagparusie 3
KOPHH =
Yucnau
BBIYHMCJICHHUS. bu6mmorexa [IOK
2 CreneHs ¢ 7 https://m.edsoo.ru/7f417a
LEIbIM f8
IMOKa3aTelIeM
Ag;f?;“;;;““ Bu6mmotexa [JOK
3 © BRIPDKCHIA. 5 1 https://m.edsoo.ru/7f417a
KBanpatublii 3
TPEXWICH —
eAEEf?;ZI;;ZKH bu6mmoreka [IOK
4 P ) 15 1 https://m.edsoo.ru/7f417a
AnreOpandecka 3
s Tpo0b —
5 YpaBHeHus u 15 1 bubnuorexa [JOK




HEPaBEHCTBA. https://m.edsoo.ru/7f417a
KBanpathbie 8
ypaBHEHUS
Xf a;;i:f;;d bu6mmoreka [IOK
6 P ' 13 https://m.edsoo.ru/7f417a
Cucrembl i3
ypaBHEHUU —
VYpaBHeHus u bubnmoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7t417a
HepaBenctaa 8
DyHKITUY. bu6mmoreka [IOK
8 OcHoBHBIE 5 https://m.edsoo.ru/7f417a
MMOHSTUS f8
OYHKIMH. bubnnorexa [JOK
9 Yucnossie 9 https://m.edsoo.ru/7f417a
byHKIIUU f8
ToBTObeHIe 1 bubmuoreka [JOK
10 p 6 1 https://m.edsoo.ru/7f417a
00o00meHue 3
OBIIEE -
KOJIMYECTBO
YACOB I10 102 > 0
I[TPOI'PAMME
9 KJIACC
KonnuectBo yacoB DNEeKTPOHHBIE
No Haumenosanue
(urdpoBbIe)
1/ pa3aesoB U TeEM Bceer Kontponsn [IpakTrueck
o0Opa3oBaTenbHbIC
1| MIPOrpPaMMBbI 0 bie paboTHI ne paboThl
pecypchl
Eﬁf{ﬁi:ﬂnﬂ bubmuorexa [JOK
1 . ) 9 https://m.edsoo.ru/7f419
JleiicTBUTENbHBIC
dog
qucia
VYpaBHeHus u
HEPaBEHCTBA. bubnnorexka [HOK
2 YpasHenus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM do8
IIEPEMEHHOMN
>pasnena Bu6mmorexa LIOK
3 p ' 14 1 https://m.edsoo.ru/7f419
Cucremsl
y dog
yYpaBHCHHIA
YpaBHeHus u bubnmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrsa do8
bu6mmoreka [IOK
5 DyHKIMHU 16 1 https://m.edsoo.ru/7f419
dos
6 UucnoBsie 15 1 bubmuoreka [JOK
[I0CJIENOBATEIBHOC https://m.edsoo.ru/7f419




TH do8
gg;g OI;ZI:?’ bu6mmoreka [IOK
7 LICHHC, 18 1 https://m.edsoo.ru/7f419
CUCTCeMaTu3alusa
. dog8
3HAHUHU
OBIIEE
KOJIMYECTBO
YACOB ITO 102 6 0
[IPOTPAMME

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOMI
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon N
DOBEDAEMOLO [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM

POBEp 00pa3zoBaTebHON MTPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3ynbTara
1 Yucna v BBIYUCIICHUS
11 BrInonHsATh, coyeTas yCTHBIE U MUCbMEHHBIE TPUEMBI, apudMeTHYecKue

IIGIZCTBPISI C paliMOHaJIbHBIMH YUCJIaMHA

HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPQXKEHUH, IPUMEHATh pa3HOOOpa3Hble
1.2 CHOCOOBI ¥ PUEMBI BBIYMCIICHHS 3HAYEHUH TIPOOHBIX BHIPAKEHUH,
coJiepKalmx oObIKHOBEHHbIE U JECATUYHbIE pO0H

[TepexoauThb OT OJJHOM (GOPMBI 3aIUCH YUCEI K APYroi (Mpeodpa3oBbIBaTh

1.3 JECSATUYHYIO 1p0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECITUYHYIO IpO0b)
1.4 CpaBHUBATH U YIIOPSAIOUYNBATH PallMOHAJIBHbBIE YHCIIA
1.5 OkpyrisTh uncna
BBINOTHATE NIPUKUIIKY M OLIEHKY pe3yJIbTaTa BEIUUCICHUH, OIIEHKY 3HaUYeHU I
1.6 YHCJIOBBIX BBIPA)KEHNUN. BBINOIHATS NEHCTBUS CO CTEMEHIMHU C

HAaTypaJbHBIMU IMMOKA3aTCIISIMU

HpI/IMeHHTL IMMPU3HAKU OCITIUMOCTH, Pa3JIOKCHUEC HA MHOKUTCIIN HATYPAJIbHBIX

1.7
YUCCII
Pemarn MMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4H, CBA3aHHBIC C OTHOIICHHUEM
18 BCJIIMYHH, IPOIIOPIHOHAIBHOCTBIO BEJIMYMH, ITPOLICHTAMHA, HHTCPIIPETUPOBATH

pe3ynbTaThl PEIICHUS 3314 C Y4ETOM OIPaHUYEHUN, CBA3aHHBIX CO
CBOICTBaMM paccMaTpuBaeMbIX 00BEKTOB

2 AnrebpanuecKue BhIpAXKEHHS

Hcnons30BaTh anre6pa1/1quI<y10 TCPMHUHOJIOTUIO U CUMBOJIUKY, IIPUMCHSATH eé

2.1 B IIPOIIECCE OCBOEHUs y4eOHOro MaTepuaa
29 HaxonuTh 3HaueHHst OYKBEHHBIX BBIPAKEHUM MIPU 33aHHBIX 3HAUEHHX
MIEPEMEHHBIX
73 BeinonHaTe mpeoOpa3oBaHus LIEI0r0 BEIPAKEHHU B MHOT'OWIEH NPUBEIEHUEM
' M0JI0OHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
24 BBINOTHATE YMHOKEHNE OTHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA Ha

MHOTOYJICH, TPUMEHTHh (POPMYJIbI KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTH

OcCy1IecTBISTh pa3I0KEHNE MHOTOWIEHOB HA MHOXKHTEIH C TIOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKH OOLIEr0o MHOXKHUTES, TPYNIUPOBKHU ClIaraeéMbIX,
npuMeHeHHs GOpMYIT COKPAIIEHHOTO YMHOKEHUS

2.6 [TpumensiTh npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEHICHUsI pa3JIMYHbIX 3a1a4




N3 MAaTCMATUKH, CMCKHBIX IPEAMETOB, U3 peaﬂbHOﬁ IPAKTUKU

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAJIIbHBIMU MTOKA3aTEIAMU IS

2.7 npeoOpa30BaHMsl BRIPAKEHUN
3 YpaBHEHMs 1 HEpaBEHCTBA
Pemiats nuHeliHble ypaBHEHUS ¢ OAHON EPEMEHHOM, MPUMEHSS MPaBUiIa
3.1 Iepexo/ia OT UCXOJHOTO YPaBHEHHUS K paBHOCUIIbHOMY eMy. IIpoBepsTs,
SIBJISIETCS] JIM YUCJIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckre METOIbI IPH PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX
CHUCTEM
33 [Toxbupath mpUMepbI ap YKCe, ABISIOMINUXCS PEIICHHEM JIMHEHHOTO
' YpaBHEHUS C JBYMs] IEPEMEHHBIMU
Ctpouthb B KOOPIMHATHOMN TIOCKOCTH IpapuK TUHEHHOTO YpaBHEHUS C ABYMS
34 [IEPEMEHHBIMU; NOJIb3YSICh IPAPUKOM, IPUBOIUTH IPUMEPHI PELICHUS
yYpaBHEHUS
35 Pematsb cucteMbl JBYX JIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU, B TOM
' qrcie rpaduuecku
CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHNE WIH CUCTEMY JIMHEWHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33/1a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEHHbIN pe3ynbTar
4 Koopaunats! u rpaguku. OyHkumu
N3o00paxkath Ha KOOPAUHATHOM MPSIMON TOYKHU, COOTBETCTBYIOIINE 3aJaHHBIM
4.1 KOOpJAMHATAM, JIy4d, OTPE3KU, UHTEPBAJIbl, 3AIMCHIBATH YNCIOBBIC
IPOMEXKYTKH Ha aIre0pandeckoM s3bIKe
4.2 OtMmedaTs B KOOpAMHATHOM TNIOCKOCTH TOYKH 110 3a/IaHHBIM KOOPJINHATaM
4.3 Ctpouts rpaduku quHeHbIX QyHKIMHA. CTponTh rpaduk GyHKIUN y=|X|
OnuceIBaTh ¢ TOMOIIbIO (PYHKIIMHM W3BECTHBIE 3aBUCUMOCTH MEXTY
4.4 BEJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTB,
IIPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxonuTh 3HaueHune (PyHKIMK O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii ciocod mpeacTaBiIeHMs U aHainu3a HHPOopMaIH,
4.6 U3BJIEKaTh U UHTEPIPETUPOBATh HH(POPMAIINIO U3 IPa(UKOB peabHbIX
MPOECCOB M 3aBUCUMOCTEM
8 KUIACC
Kon .
HPOBEPEMOTo ITpoBepsiemble NPE/IMETHBIE PE3YIILTATbI OCBOSHIHs OCHOBHOH
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJipraTta
1 Uucna v BBIYMCIICHUS
Hcnonp30BaTh HaYaIbHbIE IPEICTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX
1.1 Yycell JJIsi CPAaBHEHUS, OKPYTJIEHUS ¥ BBIYMCIIEHUH, N300pa’kaTh
JEMCTBUTENIbHBIE YMCJIAa TOUKAMU HA KOOPAMHATHOW MPSIMON
[IpumMeHsATH NOHATHE apUPMETUIECKOT0 KBaJAPATHOTO KOPHSI, HAXOAUTh
10 KBaJIpaTHbIE KOPHHU, UCTOIB3YsI TP HEOOXOAUMOCTH KaIbKYJISATOP,
' BBINOJIHATH MPE0OPa30BaHMsI BEIPAXKECHUH, COIEpKAIUX KBaIpaTHBIE KOPHH,
HCTOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp30Bath 3anMcy OONBIINX U MAJIBIX YHCET ¢ TOMOIIBIO AECATHYHBIX
) npoOeit u creneHel uncna 10
2 Anrebpanyeckue BhIpaKEHUs
71 [IpuMeHATh NOHATHE CTENIEHHU C LEIbIM I10KA3aTeJIEM, BBIIIOIHATh

peoOpa3oBaHUs BRIPAKEHUH, COACPKAMINX CTETICHU C IETbIM MMOKa3aTeIeM




BbInonHATE TOXKAECTBEHHBIE TPeo0pa30BaHusl palliOHAIBHBIX BBIPAKEHUN

2.2 Ha OCHOBE MPaBWJI ACHCTBUI HAJl MHOTOWICHAMH U aJIre0pandecKuMu
JTPOOSIMHU

2.3 PackiiagpiBaTh KBaipaTHbIN TPEXUIIEH HA MHOKUTENN

24 [IpumensTh npeoOpa3zoBaHus BbIpAKEHUN A5 peIICHNA PasiiHbIX 37181 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOMN NPAKTUKH

3 YpaBHEHUs 1 HEPABEHCTBA

31 Pemats nuHeliHble, KBaApaTHbIE YPABHEHUS U palMOHAIbHbIE yPABHEHN,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPABHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBOoaMTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B

39 TOM YHCJIE C MPUMEHEHUEM rpapuuecKux HpCf[CT&BJ’IGHI/Iﬁ (ycTaHaBIuBaTh,
HMEEeT JIM ypaBHEHUE WM CUCTEMAa YPAaBHEHUN PELIEHUs, €CIIH UMEET, TO
CKOJIbKO, U TIpOYee)
[Tepexoauts OT CIOBECHOI (POPMYTUPOBKH 33/1a4H K €€ anredpandeckoit

33 MO/JIEJH C ITOMOIIBIO COCTABJICHUS! YPaBHEHUS UJIU CUCTEMBbI ypaBHeHmZI,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M IOJTyYEHHBII
pe3yabpTar
[IpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB VISl CPABHEHU S, OLICHKH,

34 pelaTh JIMHENHbBIE HEPABEHCTBA C OJHOM MTEPEMEHHOM U UX CUCTEMBI, 1aBATh

' rpadUyYecKyr0 HILTIOCTPAIIMI0O MHOXKECTBA PEIICHU HEPaBEHCTBA, CHCTEMBbI

HEPaBEHCTB

4 DyHKIUU
[Tonumars 1 ucnoab30BaTh QYHKIIMOHATIBHBIC TIOHATUS U SI3bIK (TEPMUHBL,

4.1 CHUMBOJIMYECKHE 0003HAUEHUs), ONIPEEIIATh 3HaUeH!e (PYHKIIMH MO
3HAYEHUIO apTryMEHTa, ONPEAENsATh CBOMCTBA (pyHKIIMHU 1O €€ rpaduKy

Ctpouts rpaduku dJIeMEHTapHBIX QYHKIIMA BHJIA:

4.2 y = S, yv=kix,y=x?y=x%y=X|, onucbIBaTh CBOMCTBA YUCIIOBOU
¢yHkuMu 1o e€ rpaduky

9 KUIACC

Kon o

HPOBEPSIEMOro [TpoBepsiembie MPE/IMETHbIE PE3YILTATEL OCBOCHHNS OCHOBHOI
o0pa3oBaTeNbHON IPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs

pe3yJipraTta

1 Uucna v BBIYMCIICHUS

1.1 CpaBHMBATh U yNOPSAOYMBATH PAllUOHATIbHBIE U UPPALIMOHANIbHBIE YHCIIa
BoinonuaTe apudmernyueckue 1eHCTBUS C palliOHATbHBIMU YU CIIAMU,

1.2 coueras YCTHbIE U MUCbMEHHBIE MPUEMBI, BBITIOJIHATH BHIYMCIICHHUS C
VppallMOHAILHBIMU YHCIIAMU

13 HaxoauTs 3HaueHus cTENEHEN ¢ LEeNbIMU NOKasaTelIMH 1 KOPHEH,
BBIYHCIISITh 3HAYEHHSI YUCIIOBBIX BbIPAXKEHHM

14 OxpyrysrThb E[eﬁCTBHTenLHHe 4HCIa, BIONHATH NPHKUIKY pe3ylbTaTa
BBIUHCIICHUH, OI[EHKY YMCIIOBBIX BbIpAKEHHH

2 YpaBHEHUs 1 HEPABEHCTBA

71 Pemiate nuHeliHbIe ¥ KBapaTHbIC YpaBHEHUSI, YPABHEHUS, CBOASIIIUECS K
HUM, IpOCTEeHIINE TPOOHO-pallMOHAIbHbIC YPaBHEHUS
Pemrats cucteMsl ABYX JTUHEHHBIX YPABHEHUN C ABYMsI [IEPEMEHHBIMU U

2.2 CHUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBIISIETCS
JIMHEWUHBIM

2.3 Pemiate TekCTOBBIC 3a/1aUN ANreOpaNIecKuM CIIoCoOOM C TTOMOIIBIO




COCTaBJICHUS YPaBHEHUS WJIM CUCTEMBI IBYX YpPaBHEHUH C ABYMS
MepeMEHHBIMU

[IpoBoauTH MpOCTEMIIME UCCIAEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHUCJIC C IPUMEHEHUEM TpadUIeCKX MPeICTaBICHHN (Hampumep,

24 yCTaHaBJINBaTh, UMEET JIM YPaBHEHHUE WIN CHCTEMa YpPaBHEHHUH peleHHUs,
€CJIM UIMEET, TO CKOJIHKO)
Pemare nHeiHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, U300pakaTh
2.5 pellIeHrEe HEPABEHCTB HA YUCIIOBOW IIPSIMOM, 3aIIMCBHIBATH PELLIEHUE C
IIOMOILBIO CUMBOJIOB
Pemath cucteMbl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
26 BKJIIOHAIOLINE KBA/IPATHOE HEPABEHCTBO, 1300pa)kaTh PEIIEHUE CUCTEMbI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3alIMChIBATh PEIICHUE C IIOMOILBIO
CHMBOJIOB
2.7 Hcnons30BaTe HEpaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4
3 DyHKIUU
Pacrnio3HaBaTh (yHKIMU U3y4EHHBIX BUI0B. [loka3pIBaTh cXeMaTHYECKH
31 pacroyio’keHre Ha KOOPIUHATHOM TUIOCKOCTH TpadpukoB HyHKIHMNA BUAA:
y=kXx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAUCHUI1
K02((HUIIMEHTOB, OMICHIBATH CBOMCTBA (DYHKIIMI
39 IToka3pIBaTh CX€MaTUYECKH PACIIOIOKEHHE HA KOOPAMHATHON INIOCKOCTH
' rpaduKoB QyHKIMH Buga y = VX, y = |X| ¥ OHUCHIBaTh CBOMCTBA QYHKIUI
33 Crpoutb 1 n300paxarb cxeMaTHYECKH rpauKy KBaApaTUUHBIX (QYHKIM,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMH 0 X TpaduKam
34 Pacnio3HaBath KBaJipaTHUHYIO GYHKILHIO IO (hopMyJie, TPUBOAUTE IIPUMEPHI
) KBaJIpaTUYHBIX (QYHKIUHN U3 peaTbHON KU3HU, U3UKU, TEOMETPUHN
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
41 Pacnio3znaBath apupMeTHYECKyI0 U T€OMETPHUUECKYIO TPOTPECCUU TIPU
' pa3HbIX cI10co0ax 3a/laHusl
49 BbINOMHATE BBIUMCIIEHUS ¢ UCTIOIb30BaHUEM (OPMYJI 1-TO WiEHA
) apu(pMeTHYECKOH U TeOMETPUUECKOI MPOrpeccHii, CyMMbl IEPBBIX N YWICHOB
43 N300pakaTh WwieHbl OCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPIMHATHOM
IJIOCKOCTH
Pemrate 3a1aun, CBA3aHHBIE C YHCIOBBIMH MTOCIIEI0BATEIBHOCTSIMU, B TOM
4.4 YHUCIIe 3a7a91 U3 PeaTbHOM XKU3HU (C UCTIOJIb30BAaHUEM KaIIbKYJISTOPA,

U(POBBIX TEXHOJIOTHH)

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIACC
Kon [TpoBepsieMbIil AIEMEHT COJIEPHKAHUS
1 Yucna v BIYMCIECHUS
Jpobu 0OBIKHOBEHHBIE U AECATUYHBIE, TIEPEX0]] OT OJIHOM (POpMBI 3amucu
1.1 npo0eit k apyroii. [loHsTHE paliMOHAIBHOTO YKCIIa, 3aIUCh, CPAaBHEHHE,
yIOPSA0YMBaHNE PAllMOHATIbHBIX YHCE
10 Apudmernueckre ISHCTBHS ¢ pallMOHAIBHBIMY YHCIaMu. Perenue 3agay u3
' peaNbHOM MPAKTHKW HA YaCTH, Ha TPOOH
13 CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeJIeM: ONpeieeHre, peodpa3oBaHue
] BBIPa)KEHUI1 Ha OCHOBE OINPE/IENEHNUs, 3aUCh OOJIBIINX YUCEll
1.4 ITponieHTsl, 3aIIMCh IPOLIEHTOB B BUJIE IpOOH U APOOH B BUJE NPOLEHTOB. Tpu

OCHOBHBI€ 3a/1a4 Ha IPOLIEHTHI, PELIEHUE 337a4 U3 PEAIbHOM IPaKTUKU




[IprMeHeHre TpU3HAKOB IE€IMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATypaIbHBIX

1.5
qHCesl

1.6 PeasibHble 3aBUCMMOCTH, B TOM YHCJIE NIpsiMasi U 00paTHasi IPOIIOPLIHOHAIBHOCTH

2 AnrebpanuecKue BHIPAKCHUS

71 IIepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAXKEHUS € IEPEMEHHOM. [[omycTumblie
3HAYEHUS NEPEMEHHBIX

29 IIpencraBiaeHne 3aBUCUMOCTH MEX/y BETMUYMHAMU B BHI€ (OPMYJIBI.

' Boruncnenus o hopmynam

2.3 ITpeoOpa3oBanue OyKBEHHbBIX BBIPQ)KEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAKEHUS

2.4 CBoMCTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIEM

75 OpHowienbl 1 MHOTOwIeHbl. Crenens MHOrowieHa. CiiojkeHue, BBIYUTaHUE,
YMHOXEHHE MHOTOYJICHOB

26 DopMyJIbl COKpAILIEHHOTO YMHOYKEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
Popmysa pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKUTEIN

3 YpaBHenus

31 VYpaBHEHME, KOPEHD ypaBHEHHU, NpaBHIa npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUMH

39 JIuneiiHoe ypaBHEHHE C omjoﬁ nepeMeHHoff, YHCJIO KOPHEH JINHEHHOTO
YpaBHEHUS, PELLICHUE JIMHENHBIX YpaBHEHUM

33 Cocrasnenune ypaBHeE—II/Iﬁ II0 YCJIOBUIO 3a/1aul. Pelienue TeKCTOBBIX 3a/1a4 ¢
NOMOUIbIO YpaBHEHUI

34 JluHeliHOE ypaBHEHHUE C IBYMsI IEPEMEHHBIMH U €r0 rpaduk
Cucrema 1ByX JTMHENHBIX YPAaBHEHU € ABYMs IIEPEMEHHBIMU. Pemienue cucreM

3.5 ypaBHEHUI c110cOOOM NOJICTaHOBKU. [IprMepsl peleHus: TEKCTOBBIX 3a]1a ¢
IIOMOUIbIO CUCTEM YPaBHEHUHU

4 Koopaunats! u rpadguku. @yHkiuu

4.1 Koopaunara TOUukH Ha NpsMOM

49 T—Incnmjme IIPOMEKYTKH. PaccTossHrEe MeX Ty IByMsI TOUKAMH KOOPJAMHATHOU
npsIMON

43 [IpsamoyronbHas cHCTeMa KOOP/IMHAT, OCH Ox u Oy. Abcuucca u opiuHaTa
TOYKHM Ha KOOPJMHATHOM INIOCKOCTH

44 [Tpumepsl l"pa;(l)I/IKOB, 3aJjaHHbIX popMynaMu. UteHune rpadukoB peanbHbIX
3aBHCHUMOCTEH

4.5 [Toustue pynxuu. I'padux Gynkiun. CBoiicTBa GyHKIMN

4.6 Jluneitnas @ynkuus, e€ rpadux. I'paduk dyHkmm y = ||

4.7 ['paduueckoe perieHre JMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHH

8 KVIACC

Kon [TpoBepsieMbIil AIEMEHT COJIEPHKAHUS

1 Yucna v BIYMCIECHUS

11 KBanpatHslit kopeHb u3 yncia. [lonstiue 06 uppanroHaaIbHOM YHCIIE.

' JlecsiTuunble MpUOIMKEHNs HPPALMOHABHBIX YHCET

CoiicTBa apu(MeTHUECKUX KBaAPAaTHBIX KOPHEH U UX MPUMEHEHHE K

1.2 peoOpa30BaHUIO YHCIIOBBIX BHIPAKCHUH M BHIUUCICHUSAM. [[elicTBUTEbHbBIE
qucia

1.3 CreneHb C 1eNbIM MokaszaTeseM U €€ cpoiicTBa. CTaHIapTHAS 3alKCh YUCia

2 AnrebpanuecKue BHIPAKCHUS

2.1 KBagpaTHbiil TpEXWIECH, pa3I0KeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN

2.2 Anrebpanueckas 1pobb. OCHOBHOE CBOWCTBO anredpanyeckoi Apodu




2.3

CrnosxeHue, BBIMUTaHHE, YMHOXKEHHUE, JIeJICHHe anreOpandeckux apooei

24 ParmonanbHbIe BEIpaXKEHUS M UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpartHoe ypaBHeHue, (hopMyna KOpHEW KBaJpaTHOTO ypaBHeHuUs. Teopema
' Buera
3.2 Peuienne ypaBHeHUM, CBOAAIMXCS K JIMHEWHBIM U KBaJAPAaTHBIM
3.3 [Tpocreiimue poOHO-pallMOHATIBLHBIC YPaBHEHUS
I'paduueckas uHTEpIIpEeTALMsl YPAaBHEHHUM C IBYMsI IEPEMEHHBIMU U CUCTEM
34 JIMHEHHBIX YPAaBHEHUH C ABYMs IEpeMEeHHBIMU. [IpuMepsl pemenus cucreM
HEJIMHEHWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH
3.5 Penienne TeKCTOBBIX 3a/1a4u alre0pandeckuM CriocoOoM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM epeMeHHON
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JluHeiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl JTUHEHHBIX HEPABEHCTB C OJIHON NEPEMEHHOM
4 DyHKIUH
41 [Tonstue Gpynkuu. O6IaCcTh ONpeeNeHus] 1 MHOKECTBO 3HAUCHUH (DYHKITHH.
) CrniocoObI 3a1anus QyHKIUN
4.2 ['padux Gynkimn. YreHne cBOWCTB GyHKINH 110 €€ TpaduKy
4.3 ITpumepsl rpadukoB GYHKLINH, OTPAXKAIOLUINX PeaIbHbIE IPOLECCHI
44 @YHKIMY, OMKUCHIBAIOLIUE MPSMYIO U 00paTHYIO NPONOPLUOHATIbHbIE
' 3aBHCUMOCTH, UX rpaduku
4.5 DyHKIWMU y =x°, y = x7
4.6 OyHKIMK y = [x, y = |x]|
4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KUIACC
Kon [IpoBepsieMbIil AIEMEHT COJIEPHKAHUS
1 Yucna v BIYMCIECHUS
11 ParionanbHble yncia, nppaluoHaIbHbIE YMCIIa, KOHEUHbIE U OECKOHEUHbIE
] JIECSITUYHBIE JPOOH
MHOXecTBO JIeHICTBUTENBHBIX YUCEIl, IeHCTBUTENIbHbIE YHCIa KaK OECKOHEUHBIE
10 JecsITUUHbIe TpoOu. B3auMHO 01HO3HaYHOE COOTBETCTBHE MEXAY MHOKECTBOM
JNENCTBUTENBHBIX YHCET U KOOPAMHATHON NpsMoi. CpaBHEHME JEHCTBUTENBHBIX
qrCcel
1.3 Apudmerndeckue 1eHCTBUS C AEHCTBUTEIbHBIMHI YHCIAMH
W3mepenus, npubimxeHusi, olieHKu. Pazmepbl 00bEKTOB OKPYXAIOIIero MUpa,
14 JUIUTENIEHOCTh TMPOLIECCOB B OKpYy»KatomieM mupe. [Ipubmkénnoe 3HaueHne
' BEJIMYMHBI, TOUHOCTbH NpuOImkenus. Okpyrienue yucen. [Ipukuaka u omeHka
pE3yJIbTaTOB BBIYMCIECHUIN
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJHON IEPEMEHHON
2.2 JIuneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBaznpaTHoe ypaBHeHue. Penienue ypaBHEHM, CBOASIINXCS K KBaAPATHBIM
24 BHKBa;[pflTHoe ypaBHeHue. [IpumMeps! pelieHns ypaBHEHUN TPETbEN U YETBEPTOU
CTCIICHEH Pa3I0KECHUEM Ha MHOKUTENH
2.5 Pentenue 1poOGHO-paIlMOHAIBHBIX YpaBHEHHH
2.6 CucTtembl ypaBHEHUH




2.7 YpaBHEHHE ¢ IBYMS TTIEPEMEHHBIMH U €T0 Tpadux

2.8 Pemienne cucreM IByX JIMHEWHBIX YPABHEHUH C JIBYMS IEPEMEHHBIMU

29 PemeHUI/Ie CUCTEM [BYX YPaBHEHHMH, OTHO U3 KOTOPBIX JUHEWHOE, a IPYroe —
BTOPO CTENEHU

2.10 I'padpuaeckast mHTEpIpETALNS CHCTEMBI YPAaBHEHUH C ABYMSI IEPEMEHHBIMH

2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpanyecKuM Crocooom

2.12 UucnoBble HEPABEHCTBA U MX CBOMCTBA

2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN

2.14 Pemienne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU

2.15 KBanpaTHbie HepaBeHCTBA

516 ['paduueckast MHTEPIIPETAIMS HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS
IIEPEMEHHBIMU

3 DYHKIMH

31 KBanpatnunas gynkuus, e€ rpaduk u coiicta. [lapabomna, koopanHaThl
BEPILMHBI 1apadoJibl, OCb CAMMETPUHU NapaboJIb

3.2 I'paduxu Gyaxmii y=kx, y=kx+b 1 ux CBOHCTBa

3.3 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoicTBa

34 I'paduxu QyHKIMIA , M X CBOICTBA

4 YucnoBble IOCIEN0BATENBHOCTH

41 Omnpenenenue u cnocoObl 3aaHNsI YUCIIOBBIX IIOCIE10BAaTEIbHOCTEN. 3a1aHne

' 10CJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysioi 1 popMyIIoif n-ro yieHa

49 Apudmerndeckas nporpeccusi. DopMyIibl #-TO YieHa apuPMETHIECKON
IIPOIPECCUH, CYMMBI IIEPBBIX 1 WICHOB

43 I'eomerpuyeckas nporpeccus. PopMyIsl 7-I0 4IEHAa FEOMETPUYECKON
IIPOIPECCUH, CYMMBI IIEPBBIX 1 YWICHOB

4.4 N300pakeHne 4ieHOB apu(PMETHUECKON U TeOMETPUUYECKON POrpeccuii
TOYKaMHU Ha KOOPJMHATHOMN IIJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMAIbHBIM POCT

4.5 C1105KHBIE IPOLIEHTHI

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS
Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATUAMU: MHOKECTBO, ITOJAMHOKECTBO, OIEPALIUU
HaJ MHO>XECTBAMHU; YMEHHE ONIEPUPOBATH MOHATUAMU: rpad, CBSI3HBIH
rpad, 1epeBo, LUK, IPUMEHATh UX MPH PEIICHUH 3ajay; yMEHHE
MCIOJIb30BaTh TpauyecKoe MpeICTaBIeHHEe MHOYKECTB ISl OUCAHUS
peabHBIX MPOLIECCOB U SBJICHUMN, PH PEIIEHUH 3aa4 U3 APYTHX YIeOHBIX
IIPEAMETOB

YMeHue onepupoBaTh MOHATUAMU: OIPEIEICHUE, AKCUOMA, TEOPEMA,
JI0OKa3aTeNIbCTBO; YMEHHE PAaCIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUs, IPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBL, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHMS BBICKA3bIBAHUN

YMeHue oneprupoBaTh MOHATUSIMU: HATYpPAIbLHOE YUCIIO, IIPOCTOE U
COCTaBHOE YHCIIO, IETUMOCTh HATYypPaIbHBIX YUCEIN, TPU3HAKHU JACITUMOCTH,
I[€JI0€ YUCII0, MOJYJb YHCIa, OOBIKHOBEHHAsS APOOb U JeCsITHYHAS APOOb,
CTaHJAPTHBIA BHU]I YUCIIA, PAIMOHAIIBHOE YHMCIIO, UPPAIlMOHATBHOE YUCIIO,
apru(MeTHUECKUI KBaIpaTHBIM KOPEHb; YMEHHE BBINOJIHATH IEHCTBUS C




YHCJIaMU, CPAaBHUBATB U YIOPSAJOYMBAThH YHCIIA, IPEACTABIIAT YHCIIa HA
KOOPJMHATHOM IIPSIMOM, OKPYTIIATh YUCIIA; YMEHHE JIe1aTh IPUKUIKY U
OLICHKY Pe3yJIbTaTa BBIYUCICHUN

YMeHue onepupoBaTh NOHATUSAMU: CTENEHD C LEBIM [IOKAa3aTeIEM,
apumMeTHuuecKuil KBaJIpaTHbIN KOPEeHb, MHOIOUJIEH, aJireOpandeckast
JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOW CTETIEHH OOJIbIIe
€IMHULIbI; YMEHUE BBIMOJIHATH pacuéThl o Gopmynam, npeoOpa3zoBaHus
ENBIX, TPOOHO-PAMOHALHBIX BBIPAKCHHUI U BEIPAKCHHUN ¢ KOPHIIMH,
pa3joKeHrue MHOTOWJIeHa HA MHOKHUTEIH, B TOM YHUCIIE C UCTIOJIb30BaHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB M KBaJpaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMH: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YHNCII0OBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE pellaTh JUHEHHbIE U KBaApaTHbIe ypaBHEHUs, IPOOHO-
paloHaIbHbIE YPaBHEHUS C OAHON IEPEMEHHOM, CUCTEMBI IBYX
JMHEWHBIX YPAaBHEHUH, JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHBIC U JPOOHO-pallMOHATIBHBIC HEPABEHCTBA C OJJHON TIEPEMEHHOM,
B TOM YHCJIE IIPU PELIECHUH 3a/1a4 U3 JIPYruX MPEeIMETOB U IPAKTUYECKUX
3a]1a4; YMEHHUE UCII0JIb30BaTh KOOPAMHATHYIO MIPSIMYIO U KOOPJUHATHYIO
TJIOCKOCTH /17151 1300paXkeHus pellieHuil ypaBHEHHI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAME: QYHKIHS, TpaQuK GYHKINH, HYITH
(byHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus,
yObIBaHUsI, HANOOJIbIIIEE ¥ HAMMEHBIIIeE 3HAUeHUS (PYHKINH;, YMEHUE
OIEpUPOBATH MOHATHUAMHU: MIPsIMasi MPONOPLHUOHAIBHOCTD, JINHENHAs
GbyHKIMS, KBagpaTU4Has QyHKIMs, oOpaTHAs IPONOPLIMOHAIBHOCTD,
napabosna, runep6oia; yMeHue cTpouTh rpaduku GyHKIUN, UCIIOIB30BaTh
rpaduKH 7151 OMPEICTICHUSI CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, IS
peleHus 3aa4d U3 APYrux y4eOHbIX MPEeIMETOB U pealbHON )KU3HH;
YMEHHE BbIpakaTh GOpMyJIaMU 3aBUCUMOCTH MEXIy BETUYMHAMU

YMeHue onepupoBaTh IMOHIATUAMU: TIOCIEN0BATEIBHOCTb,
apudMeTHIecKasi 1 reoMeTprIecKasi IporpecCun; YMEHHE UCTIOIb30BaTh
CBOIICTBa MOCIEN0BATENLHOCTEH, (POPMYIIBI CYMMBI U OOIIETO YJieHa PU
pEIICHUH 3a/71a4, B TOM YHUCJIE 3a/1a4 U3 IPYTUX yU4EOHBIX MPEAMETOB U
peabHOU JKU3HU

YMeHue peniath 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE€ HAa MPOIEHTHI, 10JIU U
4acTH, JIBI)KEHUE, padoTy, IIEHY TOBAPOB M CTOMMOCTb MOKYIIOK U YCIIYT,
HAJIOTH, 3aJ1a4M U3 00JIaCTH YIPABIICHUS JTUUYHBIMUA U CEMEHHBIMU
(duHaHCAMM); YMEHUE COCTABJIATH BHIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI I10 YCIIOBHUIO 33JJa4H, UCCIIEOBATh MTOJIy4YEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHnue onepupoBaTh NOHATUAMU: (GUTYpaA, TOUKA, OTPE3OK, IpsIMast, 1y4,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, pABHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYIOJBbHUKH, PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OuCcceKTpuca 1 BBICOTA TPEYTOJIbHUKA, YETHIPEX YT OJIbHUK,
napajuieiorpaMM, poMO, MPSIMOYTOJIFHUK, KBA/IPaT, TPATICIIHS;
OKPYKHOCTh, KPYT, KacaTreJabHasi; 3HaKOMCTBO C ITPOCTPAHCTBEHHBIMH
burypamu, yMeHue penath 3a7aqu, B TOM YHCIIE U3 TOBCEIHEBHOM KU3HH,
Ha HAXOXKACHHUC T'COMCTPUUCCKHUX BCIIMIMUH C IPUMCHCHUCM U3YYCHHBIX
cBOMCTB (huryp u hakToB

10

YMeHue onepupoBaTh NOHATHIMU: PABEHCTBO (QUTYP, pABEHCTBO
TPEYTOJIbHUKOB; NMAPAJUIEIbHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX, YTOJI




MEXy MPSAMbBIMH, IEPICHAUKYISIP, HAKJIOHHAs, MPOEKIUs, ogo0ue
¢buryp, nogoOHbIE TPEYTrOJbHUKH, CHMMETPHS OTHOCHUTEIHHO TOUYKH U
MpsIMOM; YMEHHE PAcIO3HABATh PABEHCTBO, CAMMETPHIO U TToj1o0ue Gpuryp,
[1apaJUIEJIbHOCTD U NEPIEHUKYISIPHOCTD NPSIMBIX B OKPY’KAIOLIEM MHUPE

11

YMeHue onepupoBaTh MOHATUSIMHU: JJIMHA, PACCTOSIHHUE, YTO (BEIMYHNHA
yrjla, CHHYC U KOCHHYC yTIJla TPEYroJIbHUKA), IUIOIIa/lb; YMEHUE OLIEHUBATh
pasMephl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE
IPUMEHSITh (HOPMYITBI IEPUMETPA U TUIOMIAJA MHOTOYTOJIbHUKOB, IJTUHBI
OKPY>KHOCTH U TUIOLIAIN Kpyra, 00beMa MpsMOYT0JIbHOTO
napajuiejenunesa; yMeHue nNpuMeHsITh IPU3HAKU PAaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudparopa, TPUTOHOMETPUYECKHUE COOTHOIICHUS ISl BEIYUCIICHUS JJTHH,
pacCTOSAHUH, TIJIOIIAACH

12

Ymenne n300paxkaTh MIOCKUE PUTYPHI B UX KOMOMHAITUH,
IPOCTPAaHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CHMBOJIEHOMY
OIMCAHUIO

13

YMeHue onepupoBaTh NOHATHAMU: IPSIMOYIOJIbHAs CUCTEMA KOOPANHAT;
KOOPJMHATBI TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHCJI0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOIb30BaTh
BEKTOPBI U KOOPAUHATHI [UIs IIPEICTABICHUS JaHHBIX U PELICHUSA 3a/1a4, B
TOM YHCJIE U3 IPYTUX YYEOHBIX NPEAMETOB U pealbHON KU3HU

14

YMeHune onepupoBaTh MOHATUSIMU: CTOJIOUKOBBIE H KPYTOBBIE TUATPAMMBI,
TaOIHIBI, CpeIHEe apuMeTHIecKoe, MeInana, HauOoJIbIlee U
HauMEHbIIIee 3HAYEHUS, pa3Max YMCIOBOTO HabOpa; yMEeHHE U3BJIEKaTh,
MHTEPIPETUPOBATH U MIPE0OPa30BbIBaTh NHPOPMALUIO, TIPEJCTABIECHHYIO B
TabNIMIax U HA AUarpaMMax, OTPaXKarolyto CBOMCTBA U XapaKTePUCTUKU
PCAIBHBIX IMTPOLCCCOB U ﬂBHeHHﬁ; YMCHHE PACIIO3HABATh U3SMCHYUBLIC
BEJIMYMHBI B OKPY>KAIOIIEM MHpe

15

YMeHue oneprupoBaTh NOHATUSMU: CITYYalHbBIN OMBIT (CITy4aiHbIN
HKCIIEPUMEHT), JIEMEHTApHOE COOBITHE (DJIIEMEHTaPHBIN UCXO/)
CIIy4aifHOTO OIbITa, Cy4YailHoe COOBITHE, BEPOSATHOCTD COOBITHS; YMEHUE
HaXOJIUTh BEPOSTHOCTH CIy4alHBIX COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSMU; YMEHHE PelIaTh 3aJa4u
METOI0M OpPraHU30BAHHOIO MEpedopa U C UCIOIH30BAHUEM MTPaBHUIIA
YMHOKEHHS; YMEHUE OLIEHUBATh BEPOSITHOCTH PEANIbHBIX COOBITHN 1
ABJICHUH, [IOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKPYXAIOIIEM MUPE U B KU3HU; 3HAKOMCTBO C IMOHSATHEM
HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €T0
POJIBI0 B MACCOBBIX SIBJICHUSIX

16

YMeHnue BRIOUpaTh MOAXOISAIINI U3ydeHHBIH METO AJIsl peLIeHHs 3a/1a4H,
MMPUBOJAUTH IPUMEPLI MATEMATUICCKUX SaKOHOMepHOCTefI B IIpHUpoacC 1
’KU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB MaTEMaTUKH B UCKYCCTBE,
OMKCHIBATh OT/JENIbHBIE BHIJAIOIINECS PE3YIbTAThl, OJYUYEHHBIE B X0/I€
Pa3BUTHA MAaTCMAaTUKH KaK HAyKU, IPUBOAUTE NPUMEPBI MATEMATUYCCKUX
OTKPBITUI U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOUN UCTOPHUH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
MATEMATHUKE

Kon

[IpoBepsieMblil AJIEMEHT COJIEPKAHUS

1

Yucna 1 BEIUUCIIEHUSA

1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TPOLIEHTHI, 0ECKOHEYHBIE TEPUOANIECKHIE TPOOH

1.3 PanyonasnbpHble yncna. ApupMeTnyecKue onepaluuy ¢ paloHaIbHbIMU YHCIIAMHU

1.4 JleiicTBuTenpHbIC uncia. ApupMeTHIECKHEe ONepal C JeHCTBUTEILHBIMU YHUCIAMHU

15 HpI/I6JII/I)KéIiHBIe BBIUNCJIEHMS], [IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa
BBIYUCIICHUH

2 AnrebpanuecKue BHIPAKCHHS

2.1 BykBeHHbIE BbIpaXKEHUSI (BBIPAKEHUSI C HEPEMEHHbBIMH)

29 Crenens ¢ 1enbiM nokasareneM. CTeneHb ¢ palluoHaIbHBIM 1oKa3areneM. CBoiicTBa
CTENEHU

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poOb

25 Apudmernueckuit KOpeHb HaTypaibHOH cTreneHu. JleficTBus ¢ apupMeTHUECKUMU
KOPHSIMHM HaTypaJIbHON CTENEHU

3 YpaBHEHUs U HEpPAaBEHCTBA

3.1 Ienble u 1poOHO-panoHaNbHbIE YpaBHEHHs. CUCTEMBI M COBOKYIIHOCTH YPaBHEHHM

3.2 [lenble U 1poOHO-palOHAIbHBIE HepaBeHCTBAa. CHCTEMbI U COBOKYITHOCTU HEPABEHCTB

3.3 Pemenne TekcToBbIX 3a/1a4

4 YucnoBble NOCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabLHOCTH, CIIOCOOLI 3aaHUs [TOCIEI0BATEILHOCTEN

4.2 Apudmernueckasi 1 reoMeTpuueckas nporpeccuu. @opmyna ciI0XKHBIX IPOIIEHTOB

5 DyHKIMH
®yHK1Ms, criocoOs! 3aganus GyHkun. ['padux pynkunn. O61acTh onpeneaeHus u

51 MHOXecTBO 3HaueHUH pyHkimu. Hynn ¢pynkuun. [IpoMexxyTKu 3HAKOIOCTOSIHCTBA.

o [TpoMexyTKM MOHOTOHHOCTH QYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIHH.

HawuOospiiee 1 HauMeHblllee 3Ha4eHne PYHKIMU Ha TPOMEKYTKe

6 KoopauHatsl Ha IpsIMON U IIIIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ["'eomerpuueckue GUrypsl U UX CBOICTBA

7.2 TpeyrospHHUK

7.3 MHOroyrojabHUKI

7.4 OKpyXHOCTb M KPYI'

7.5 M3MepeHne reoMeTpuueCcKiX BETUYHUH

7.6 BekTops! Ha TuIOCKOCTH

8 BeposaTHOCTh U cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaTtopuka

8.4 MHoecTBa

8.5 I'padsl




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075043
Bnageney LLinnaxos Cepreit Bnagucnasoeny

OeicTevTened C01.04.2025 no 01.04.2026



http://www.tcpdf.org

		2025-11-14T11:18:44+0500




