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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIsi MPOJOHKEHU 00pa30BaHUsl M B MOBCEAHEBHOM JKU3HU.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOIO MHPOBO33PEHUS U KAuecTB
MBIIUICHHSI, HEOOXOAUMBIX JJISl aJanTalud B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEICTBUS U BBIBOJBI, GOopMyIUpoBaTh yTBepkaeHUs. OcBoeHHE Kypca airedpsl oOecrieunBaeT
pasBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCS: OHM MCIONB3YIOT JEAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETHU3aLHUI0, abCTparupoBaHHE W aHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4deOHOro Kypca «Anre0Opa» i OCHOBHOTO OOMIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas u3 3TuX conepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCS HA MPOTSHKEHUU TPEX JIeT
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUSAMH. B Xo1e n3ydeHus: yaeOHOro Kypca
00y4JaromuMCsl TPUXOAUTCS JOTHUYECKH PACCYXKAAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJCHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYeCKOTO
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUU «Uwcna W BBIUMCICHUS CIYXKUT OCHOBOM [UIsl JajbHEHIIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(GOpMHPOBAHNIO YMEHHS TIOJB30BATHCS aNTOPUTMAMHU, & TAKXKE NMPHUOOPETCHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCETHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YPOBHE
OCHOBHOT'O 00Ilero 0oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMHU YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEILHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpeHeMY 00IleMy 00pa30BaHUIo.

Conepxanne JAByX anreOpanueckux JHMHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydarOUIMXCs
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTo I peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
y4eOHBIi  MaTepuan TpPYNOUPYeTCsS  BOKPYT  pPalMOHANBHBIX  BBIpaXKEeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAaUEHUE MAaTEeMAaTUKU KaK sI3bIKa JUISl MOCTPOEHHS] MaTeMAaTUYECKUX MOJENeH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOydeHust anredpe BXOMIT TaKKe
JanpHeHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca WHGOPMATUKH, W OBJAQJCHHE HABBIKAMH JEAYKTUBHBIX PACCYXICHUU.
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[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaUYECKOW  JIMHMM  HAIEICHO Ha  IOJyYCHHE
00y4JaromuMucs 3HaHUN 0 QYHKIMAX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENU ISl OMUCaHUS
U HCCJIeIOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB U SIBJICHWM B mpupoje u obmectBe. M3ydenue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pasleNbl coiepxaHus: «Uuciaa U BBIUUCICHHSY,
«AnreOpanueckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha m3yuenue yuebHoro kypca «Anredpa» orpoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4daca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B

HEJIEIIO).
3
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXoa OT OAHOH (opMbI 3amucu Apoleilt K
apyroii. IIoHATHE palMOHAIIBHOIO YMUCIIA, 3alIMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIbHBIMU YKMcIaMU. Pemienue 3amad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM I10Ka3aTelIeM: OIpellelIeHue, Npeodpa3oBaHUe BbIPAKEHUM Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOIECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

ITpuMeHeHnEe TPU3HAKOB AE€IMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIIN HATYPAJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTHM MEXAY BeIMUYMHAMM B BUjAe (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpAXECHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOU3BEIEHUI, IpaBUiia PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowienbl 1 MHOrowieHbl. CteneHb MHorouwieHa. CiiojkeHue, BBIUNTAaHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIibl COKPAIIEHHOIO YMHOKEHHs: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IpaBUia NMpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPaBHEHHUM.

JluneiiHOe ypaBHEHHE C ABYMs IEpEMEHHBIMHU U ero rpaguk. Cucrema JByX JMHEWHBIX
YpaBHEHMH ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IMOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a4a4 ¢ TOMOILBIO CUCTEM YPAaBHEHU.

DOyHKIUHA

Koopaunara Toukn Ha npsmod. UuciioBele NpoMEXyTKH. PaccrosHme Mexay IByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca W opJauHaTa TOYKHU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. I'padux ¢ynkumu. CpoiictBa  (QyHKIUI.
Jluneiinas ¢ynkuus, e€ rpaduk. ['padux ¢pynkumu y = |x|. I'padudeckoe perienne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YpPaBHEHUI.

8 KJIACC
4
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Yuciia 1 BIYUCICHUA

KBanparaelii koperb u3 uywcia. lloHsatue 00 wuppanwoHanbHOM uyuche. JlecaTndyHbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHHM M BBIYMCIECHUSAM. JlelicTBUTEIbHBIE
YHCIIa.

CreneHs ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHJapTHas 3alKCh YHCIIA.

Anredpanyeckne BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I10KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO aireOpandeckoit apobu. CiioxkeHue,
BBIYUTAHUE, YMHOXKEHHUE, JICICHUEe airedpandeckux ApoOeil. PammonanbHble BBIpaXKEHUS M UX
peoOpazoBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienne ypaBHeHUH, CBOASIIMXCA K JUHEWHBIM M KBajapaTHeIM. Ilpocreiimme apoOHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckass uHTEpHpeTansl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpPaBHEHUN C JIBYMs II€pEMEHHBIMHU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM ¢
JIByMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Toustue ¢pynkuuu. OONacTh ONpeseeHUusT U MHOXKECTBO 3HaueHUH (pyHKimu. CriocoObl
3aanus QyHKIUH.

I'padpuk ¢dynkuun. Yrtenuwe cBoiictB QyHkuuu no e€ rpaduky. Ilpumeps! rpapukon
GyHKIUI, OTpaXkaroUINX peaJbHbIe MPOLECCHI.

@YHKIMY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, UX
rpaduxu. Oyrkipn y = x2, y = x3, y = \x, y=|x|. [padusdeckoe pemeHme ypaBHEHNI i CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUA

PannonanbHble yncna, uppaloHaIbHbIe YHCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEUYHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEACTBUTEIIBHBIX YHCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMHU.

Pa3mepsl OOBEKTOB OKpYXAroOIEro MHpa, IUTEIBHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpuOMKeHus. OKpyrieHHe 4YHCell.
IIpuknka v OLlEHKa pe3yJIbTaTOB BHIYMCIICHUI.

YpaBHeHUsS M HEPABEHCTBA
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JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOIAIINXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHHW TPETbed M 4YETBEPTOM CTENECHEH
pa3I0KEHUEM Ha MHOKUTEIIH.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PelneHme — TEKCTOBBIX  3aaay
anreOpandecKuM METOIOM.

VYpaBHeHUE C ABYMs NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne CUCTEM IBYX YpaBHEHMM, OJHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelleHne cucTeM JIMHEUHBIX
HEpaBEHCTB C OJIHOW mepeMeHHO. KBanpaTtHele HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

Ipadukn dymxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =\x, y = |x| , # ux cBoiicTsa.

YucosBble M0CJI€10BATEIbHOCTH U NIPOTPecCcUm

[TonsaTHe 4KMCIIOBOM MOCIEAOBATEIIBHOCTU. 3aJlaHUE TOCIIEOBATEIILHOCTH PEKYPPEHTHOM
dbopmy1oii u popmyson n-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbl  n-ro  UYjIeHa
apuQMeTUYECKOI U TeOMETPUUECKON MPOTPECCHiA, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON M TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANbHBIA pocT. CII0KHBIE MPOIEHTHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSAM POCCHUHCKHX MaTEeMAaTUKOB M POCCUHCKON
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaJaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M peald3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYeCKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX NIPUHLIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
KHU3HU Ul YCHEIHONW NMpo(ecCHOHANbHOM NesTeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUI,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTEMAaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U 0OIecTBa, NOHUMaHHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHMS MHpPA, OBJIAJEHUEM IPOCTEHIIMMHM  HaBbIKaMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OopMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUSA B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTJIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ IpaBa JIPYroro 4ejaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY>Karollel cpeibl, 0CO3HAaHHUEM IJI00AIBbHOTO XapakTepa 3KOJOIMYECKHX
npo0JeM U MyTel ux pereHus;
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8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIILHOCTb, B TOM YHCJIC YMCHUC YUYHUTHCA Y APYTIHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUMN KOHTPMEp, KOPPEKTHPOBATHh IPUHHMAEMBbIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHBbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1oruyeckue aeicTBUA:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKM MAaTEeMAaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (pOpMYyIMpOBaTh U NPeOOPa30BHIBATH CYXICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKICHUAX, IMpeIiararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTelbCTBA MAaTEMaTHYECKHUX YTBEPXKICHMH (mpsiMble H  OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIbHO ~ HECJIOKHBbIE  JIOKa3aTesIbCTBA
MaTeMaTHYeCKuX (PaKToOB, BBICTpAaUBaTh AapPryMEHTAIUIO, MPUBOJIUTH IMPHUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
perreHusi, BEIONpaTh HanOoJee MOAXOISIINN ¢ yUETOM CaMOCTOSITETFHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBble Hcciien0oBaTeIbCKUE NeHCTBHA:

® [UCHOJb30BATh  BONPOCHl  KaK  HCCIEJOBAaTENIbCKUH  MHCTPYMEHT  IO3HAHMS,
bopMynupoBaTh BOIIPOCHI, ¢bukcupytomye POTUBOpPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [POBOJIUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IUIaHY HECIIOKHBIA SKCIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJEHHIO OCOOEHHOCTEW MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CaMOCTOATENIbHO  (opMynupoBaTh 00OOIIEHHMS M  BBIBOABI 10  pe3yJibTaTaMm
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;
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® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOLIECCA, a TAKXKE BbIIBUIATh IPEATIONI0KEHUS

0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.
Paborta ¢ unopmanmeii:

® BBIIBJISATh HEIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIMH, AAHHBIX, HEOOXOIMMBIX
JUISL PEeUICHHUs 3a1auu;

e BbIOMpATh, AHATU3UPOBATH, CHCTEMATU3MPOBATh U HMHTEPIPETUPOBATh HH(DOPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

e BbIOMpaTh (hopMy mpencTaBieHus HHPOPMAIMN 1 HIUTIOCTPUPOBATH PElIaeMble 3a1a4n
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

® OILICHUBATh HAJEKHOCTh MHMOPMALIMK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

e BOCIPUHUMATH U (HOPMYJIUPOBATH CYXAECHUS B COOTBETCTBUHU C YCIOBHUSAMHU M LEIAMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXaTh CBOI TOYKY 3PEHUS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/1aui, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3ysbTaT;

e B X0J€ 0OCYXJIEHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMBbI, IIPOOIIEMBI,
pemaemMoi  3aJayM, BBICKA3bIBaTh WJCW, HAICJIEHHbIE Ha TIOWCK pEIIeHHUs,
COIIOCTABJISATh CBOM CYXKACHUS C CYXICHMSIMU JAPYTrMX YYacTHUKOB JIMAJIOra,
0oOHapy’KUBaTh Pa3IMune U CXOJCTBO MO3ULMUI, B KOPPEKTHOH Gopme GpopMysinpoBaTh
pa3HoTIIacusi, CBOM BO3PAKECHHUS,

® [PEICTABIATH PE3yJbTAThl PEIICHUS 337a4M, SKCIEPUMEHTa, UCCIeIOBAHUA, IPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH;

e [IOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaJIbHOH PabOTHI
NPY PEIICHNN YYeOHBIX MATEMaTHUECKUX 3a/1a4;

® [IPUHUMATH IIeJIb COBMECTHOM JeSITEeIbHOCTH, IIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThl, pacmpenensaTh BHUAB paboT, IOTOBapUBATHCA, OOCYXIaTh NpPOIECC U
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

e yyacTBOBaTh B TpPYMNIOBBIX (opmax paboTel (0OCYXKAEHUs, OOMEH MHEHHSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTb pabOThI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OO TPOTYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBHS.

PeryisiTuBHBIe yHMBepcaabHble y4eOHbIe AeiicTBUSA
Camoopranusanus:

® CaMOCTOSITENIFHO COCTAaBJISATh IUIAH, alTOPUTM peIIeHHs 3anadyd (WM €ro 4YacThb),
BBIOMpPATh CHOCOO pemeHuss ¢ yd€TOM HMMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAapHUAHTHI PEHICHUH C y4ETOM
HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3ysbTaTa pelieHus
MaTeMaTHYECKOW 3ajjauu;

® [PEIBUAETH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH IPH PEIICHUH 337a4l, BHOCHTD
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OLINOOK,
BBISIBIICHHBIX TPY/IHOCTEH;
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® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSICHAT MPUUYMHBI JOCTHKEHHUS WM HEJOCTHDKEHHUS LENU, HAaXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koumy oOyuenuss B 7 kJacce oOydaroUMiics MOMYYHUT CIEIYIOIIUE NpPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BLIYMCICHHUA

BbinonHATe, coderas ycTHble M NHUCbMEHHbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTh 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHHS 3HAYCHUH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (HPOPMBI 3aMKUCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyriasaTh yncia.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBIYUCIICHUMN, OIIEHKY 3HAYEHUH YHMCIIOBBIX
BBIPAXCHU. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATyPaJIbHBIMU ITOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEITUMOCTH, PA3JI0OKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemats mnpakTHKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLIEHTAMH, HHTEPIPETUPOBATh PE3yJIbTaThl pELICHUS 3aa4
C Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonuATe npeoOpazoBaHusl 1EI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOT0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOYJIEHAa HAa MHOTOYJIEH M MHOTOYJeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOILIbKO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHMPOBKH ClIaraeMbIX, IpUMEHEeHUs (HOpMyYJ COKpaIEHHOro
YMHOKEHUS.

[TpumeHsTh mnpeoOpa3oBaHUS MHOTOWIEHOB JJI pEHIeHHUs pa3iMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pematp sMHEliHBIE ypaBHEHMsI C OJHON NEPEMEHHOM, NMPUMEHSS NpPaBWIA NEPEX0aa OT
UCXOJHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBisS€TCd JM YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUH JIUHEWHBIX YPAaBHEHUN U UX CHCTEM.
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[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHHE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTh Tpaduk GyHKINN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BeIMYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UMHTEPIPETUPOBATH UHPOPMALIMIO U3 TPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJiacce 0OOydyarOmMICS MOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3ybTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHUsI, OKPYIJIEHUS M BBIYMCIEHUMN, U300pa)kaTh JEHCTBUTEJIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIETbIM [T0OKA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pAIlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
npaBuiI JEHCTBUN HAaJL MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh 1peoOpa3oBaHUsl BBIPAKEHUN ISl pEIIeHUs Ppa3IuYHbIX 3ajad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (yCTaHaBIMBaTh, HMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMH pelleHus], €ClI UMEET, TO CKOJIbKO, U IIpoYee).
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[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
MOMOIIBIO COCTABIICHUS YPaBHCHHsI WJIM CHCTEMbl YpaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PEIlIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U WX CHCTEeMbl, JaBaThb TIpadUUYECKyI0 WIUTIOCTPALUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIMOHANBHBIE TOHSATHUS W SI3BIK  (TEPMUHBL,
CUMBOJINYECKHE OOO3HAYEHHUS), ONPEAENATh 3HAa4eHHE (PYHKIMHM [0 3HAYCHHIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PyHKIUH 10 € Tpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K xonmy oOydenus B 9 kiacce oOydaromuiics MOMYYHUT CICAYIOIIUE IpeIMETHbIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHUBATH U YIIOPSIOUYUBATH PAIHOHATBHBIC M UPPALIMOHAIILHBIE YUCIIA.

BrinmonuaTe apudmeTrnuecKkue NeHCTBHUS C PallMOHAIBHBIMHU YHCIaMH, COYeTas YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxoauTe 3HaueHMs CTENEeHEeH ¢ IeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYHCIISTh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriasTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH HPUKHUIAKY pE3yJibTaTa BBIYUCICHUM,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemarr nuHEHHBIE W KBaJIpaTHBIE YPAaBHCHHS, YpPAaBHEHUS, CBOJIAIIHMECS K HUM,
npocTeiiiume ApoOHO-palMOHAFHBIE YPaBHEHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[TpoBoauTH MpOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMMH, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHU peIIeH s, €ClIi IMEET, TO CKOJIBKO, B TTpoyee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xaTh pelIeHUe
HEPaBEHCTB HAa YMCJIOBOU MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbI0 CUMBOJIOB.

Pemate cucTembl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YHCIOBOW MPSIMOIA,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacmo3HaBaTh pyHKIINN H3y9EeHHBIX BHIOB. [ToKa3pIBaTh CXeMAaTHUYECKH PACIIONOKEHHUE Ha

KOOPJAMHATHOM MI0CKOCTH TpaduKkoB PyHKUUM BUna: y = kx, y =kx + b,y = k/x, y = ax2 + bx +

¢, y =x3, y =%, y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI K0d(UIIECHTOB, OIICHBATE CBOICTBA

GyHKIHA.
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Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHHA MO UX TpaduKam.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCIICHHUS C HUCIONB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N3006pakaTh WIEHHI MOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, cCBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 3a/1a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
HaumeHoBaHue pa3/iesioB U TeEM
Ne ni/mm
NPOrpaMmblI
1 Yucna u BerurcneHus. Panrionanbabie
qucna
2 AnrebpanuecKue BEIPAKCHHS
3 VYpaBHeHUs U HEpaBEHCTBA
4 Koopaunats! u rpaduku. OyHKunu
5 [ToBTOpenue n 00obIICHNE

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

KoanuecTBo 4acoB

Bcero

32

26

12

25

102

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Uucna u Beruncnenus. Kaaparabie KOpHU 15 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1ebIM 7 bu6mmoreka [IOK
roKazaresem https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnmnoreka [JOK
KBanpartHsiii Tpéxuiien https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKEHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe bubnuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBencrsa 12 1 hitps-//m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBIE TTOHITHS 5 bubmorexa [TOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
? Oynicuii. Hucosbie pyiun ? https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Hosropene 1 06obwerne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
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9 KJIACC

HaumeHoBaHue pa3/ieioB U TeM

Ne ni/mm

NPOrpaMmblI

| Yucina u BeluMCiIeHus. [lelicTBUTENbHbBIE
yucna

) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI
YpaBHEHU I

4 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa

5 DyHKINA

6 YucoBble OCIE0BATENBHOCTH

7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
https://m.edsoo.ru/7t419d08
bu6nmorexa LIOK
https://m.edsoo.ru/7t419d08
bu6nmorexa LIOK
https://m.edsoo.ru/7f419d08
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

Yucaa v BEIUMCIICHUS

BBIHOJ'IHS[TB, coucTasa YCTHBIC u IIUCBbMCHHBIC HpI/IéMI)I,

apI/I(bMeTI/I‘-IeCKI/Ie [[GflCTBH?I C palMOHAJIbHBIMU YHCJIaMU

Haxomuth ~ 3HaueHHMs]  YHUCJIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYHUCIICHHS 3HAUEHUN JAPOOHBIX

BBIp)XEHUH, CoJlepKaIuX OOBIKHOBEHHBIC U IECITUYHBIE TpOOH

Ilepexomuts OT oOmHON (OPMBI 3aMHMCH 4YUCEI K  JPyrou
(mpeoOpa3oBbeIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JCCSITHYHYIO, B YaCTHOCTH, B OCCKOHCUYHYIO

JECSITUUHYIO ApOOb)
CpaBHUBATh U YIIOPSAI0YMBATH PALIMOHAIIBHBIE YUCIIA
OxpyrisTh yncia

BpINONHATE NPUKUIKY M OUEHKY pPE3yJbTaTa BBIYMCIEHUW, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE JIEUCTBUS €O
CTEMEHSIMHU C HATYPAJTbHBIMU MTOKA3aTEIIMHU

[IpumeHATh TpPU3HAKA JIEIMMOCTH, PA3J0KEHUE HA MHOXKUTEIU
HaTypaJIbHBIX YHUCEI

Pemate  mpakTUKO-OpUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOIIICHUEM BEJIMYNH, MPONOPLIMOHATBHOCTHIO BEJIMYHH,
MPOLIEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATBl PEIIEHUS 3a4a4 C
Y4ETOM OTpaHUYCHUH, CBA3AHHBIX CO CBOWCTBAMH pPacCMaTPUBAEMBIX
00BEKTOB

Anrebpanyeckue BhIpaKCHUS

Hcnons3oBarh anreOpanyeckytd TEPMUHOJIOTHIO W  CHMBOJIHUKY,

NPUMCHAITH e€ B nmponecce OCBOCHUA yqe6Hor0 MaTepuaia
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Haxonute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAYEHUAX NIEPEMEHHBIX
53 BbimonHaTe npeoOpa3oBaHMsl LEJIOTO BBIPAKEHHS B MHOTOUWIEH
' MIPUBEICHUEM TOJJOOHBIX CJIaraeMbIX, PACKPbITHEM CKOOOK
BbINOMHATE YMHOXEHHE OJHOWIEHA HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOT'OWIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3aoKeHNE MHOTOUJIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKU OOLIEro MHOXKUTES, TPYNIUPOBKU CIaraeéMbIX,
npuUMeHEeHHs (HOPMYJT COKPAIIEHHOTO YMHOXKCHHUS
26 [TpumensTh peoOpa3oBaHKsi MHOTOWICHOB JJIsl PELICHUST Pa3IMIHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEalIbHON IPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I1OKA3aTEISIMU
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHEHMSI U HEPABEHCTBA
Pemarp JsmMHENHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
3.1 IpaBWIa MepPexXoaa OT UCXOJHOTO YpaBHEHHUS! K PaBHOCHJIBHOMY €MY.
IIpoBepsTs, SBISETCA U YUCIIO KOPHEM YPAaBHEHUS
19 [IpumensaTs rpaduueckue MeTOAbl MNPU  PELICHUM JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
13 [TonOupats mpUMepsl Hap YKce, SBISIOMMXCS PELIeHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMs IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN IUNIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
3.4 JBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH NPHUMEPHI
pelleHns ypaBHEHUs
15 Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHMH C JBYMs IIEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUecKu
CocTaBnATh U pemarh JMHENHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH MO YCIOBUIO 33Jja4H, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJY4YEHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. OyHkumm
N300pakaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH, HHTEpBaJbl, 3alHMCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM si3bIKe
18
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49 Ormeuars B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM
KOoopJuHaTamM

43 Crpouth rpaduku auHEHHBIX GyHKIHA. CTpouTh rpaduk QyHKIUU y
' = ||

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIUH H3BECTHBIC 3aBUCUMOCTH MEXIY

4.4 BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHE, IIEHY, KOJMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTs 3HaueHune QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIN3A
4.6 uHboOpMalMY, W3BJIEKaTh M HHTEPIPETHUPOBATh HHPOPMALUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KJIACC

Kox

IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro

00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus
pe3yJbTara

1 Yucia v BEIYUCICHUS
Hcnonp3oBaTh HavaJIbHbBIC MpeACTaBICHUS 0 MHOKSCTBE
. JNEUCTBUTENBHBIX YHUCEN JJI1 CPABHEHUS, OKPYIJICHHUS] U BBIUUCIICHUH,
‘ n300pakaTh JICMCTBUTENIbHBIC YHCJIa TOYKAMU Ha KOOPJIMHATHOMN
psAMON
[IpumenaTp moOHATHE apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
- HaXOJUTh KBaJpaTHbIE KOPHHU, HCIONB3YsS IMPH HEOOXOAUMOCTH
' KaJIBKYJISITOP, BBIOJIHATH TPEOOpa30BaHUs BBIPAXKECHHH, COJEPIKAIINX

KBaApPATHLIC KOPHH, UCIIOJIb3Y A CBOMCTBaA KOpHeﬁ

13 Ucnonws3oBath 3amucu OOJBIIMX M MAJBIX YHCEI C IIOMOIIBLIO
JECATUYHBIX Apo0eit u creneHel uncna 10

2 Anrebpanyeckue BbIpaXKEHUS

HpI/IMeHHTB IIOHATHEC CTCIICHHU C NICJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
2.1 npeo6pa3033HH;1 BBIpa)KCHI/II\/'I, coACpiKalmuXx CTCIICHU C LCJIbIM

IIOKa3aTejIEM

55 BbInonHATE  TOXIECTBEHHBbIE  MPEOOpa3OBaHUS  PALlMOHATIBHBIX
BBIPDA)KCHUI HA OCHOBE IIpaBUJI JEWCTBUM HaJ MHOIOWICHAMH U
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anreOpandecKuMu ApoOsIMu
23 PacknanbiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEIN

4 [TpumensaTs mpeoOpa3zoBaHusl BBIPAKCHUN AJISl PEIICHHS Pa3InYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEalbHON IPAKTUKU

3 YpaBHEHUS 1 HEPABEHCTBA

Pemarp smHENHBIE, KBaApaTHBIE YPABHCHHS M PALMOHAJIBHBIE
3.1 YPAaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IBYMs

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
12 YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpaduuecKux

HpeILCTaBHeHI/Iﬁ (YCTaHaBJII/IBaTI), HMECT JIM YPABHCHHUEC WJIM CUCTEMA

ypaBHeHI/Iﬁ peuiCHu:A, €CJI UMECT, TO CKOJIbKO, 1 npoqee)

[lepexonuTs OT cioBecHOM  (QOpMyIHpOBKM 3amauyd K  e€
13 anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33J1a4y MOJyYEHHBIN pe3ybTaT

[IpuMeHATHh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
14 peliaTh JIMHEeWHbIE HEPaBeHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
naBaThb  rpaUyuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN

HEPABEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIUH
[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
il (TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuEHUE
' (GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU
1o e€ rpaduky
Crpouts rpaduku 3eMeHTapHbIX GYHKIUN BUA:

y=k/x

, Yy =X,y = X%, y = |[x|, onHcbIBaTh CBOMCTBA YMCIOBOW (PYHKIMH MO €€
rpaduky

4.2
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9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

1 Yucia ¥ BEIYUCIICHUA

CpaBHUBaTh M yHOpSAJOYMBATH PALMOHAIBHBIE U HppalMOHAIbHbBIE
1.1

qucia

BrimonaaTs apI/I(bMeTI/I‘ICCKI/Ie IICfICTBPISI C pallMOHAJIbHBIMU YUCJIaMU,
1.2 coucTasds YCTHBIC U NHMCbMCHHBIC HpI/IéMI)I, BBIINIOJIHATH BBIYUCICHUSA C

HppanioOHaJIbHBIMHU YU CJIaMHU

HaxonuTe 3HaueHusi cTeneHeld ¢ LENbIMU IOKAa3aTelIsIMU U KOPHEW,
1.3

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprFJI?ITI) I[GflCTBI/ITCJIBHBIG 4ucia, BBIMIOJHATE NPUKHUAKY PE3yJibTaTa
1.4

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHHUsI 1 HEpABEHCTBA

Pemarsn JIMHEUHBIC u KBaJApaTHbIC YpaBHCHU, YpaBHCHU,
2.1
CBOAAIIMUECCA K HUM, HpOCTGﬁH.IPIG ,Z[pO6HO-paL[I/IOHaJ'ILHLIe YpaBHCHUA

Pemate cuctembl IBYX JUHEWHBIX YpaBHEHHH C IByMs NepEeMEHHbIMU
22 U CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISAETCS

JIAHENHBIM

Pemate TekcTOBBIE 337a4M anreOpandeckuM CIOCOOOM C MOMOIIBIO
23 COCTaBJIEHUS] YPaBHEHHUsSI WJIM CUCTEMbI JBYX YpPaBHEHUH ¢ JAByMs

NEPEMEHHBIMU

[IpoBoauTh mpoCTEHIIME MCCIEIOBAaHUA YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
24

MIpeACTaBICHUH (HATpUMeEp, YCTaHABIINBATh, UMEET JIM YPaBHEHHUE WITH

cucreMma ypaBHeHI/Iﬁ peuiceHud, ¢CJlIi UMCCT, TO CKOJ'IBKO)

Pemlate  nuHEHHBIE  HEPABEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPAaBEHCTB HA YMCIOBOM MPSIMOIi, 3auCchIBaTh

peuieHuC ¢ MTOMOIIIBIO CUMBOJIOB

21
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Pemate cucreMbl JIMHEHHBIX HCpPaBCHCTB, CHUCTCMbI HCPABCHCTB,

BKIIIOHAIOME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEeIICHUC
2.6

CUCTCMbI HCPABCHCTB Ha YHUCI0BOM HpﬂMOﬁ, 3aluCbIBaTh PEHICHUC C

MTOMOIIIBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MPH PELUICHUH PAa3IMYHBIX 33124
3 OyHKIMU

PacrioznaBate  (yHKIMM ~ W3yYeHHBIX  BUAOB.  [lokasbIBaTh

31 CXEMAaTUYECKHU PACIOJIOKECHUE HAa KOOPAMHATHOHN TIOCKOCTH rpaduKoB

. dbyukumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4YeHUH K0d()(HUITMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUIA

[Toka3piBaTh  CXEMAaTUYECKH PACIOJIOKEHHE HA  KOOPIMHATHOU

3.2 IJIOCKOCTH TpadukoB GyHKIMHA Buaa y = VX, y = [X| U omuchIBaTh

CBOICcTBa (PyHKIIMIA

CtpouTh H U300paXaTh CXEMAaTHYECKH TpaduKu KBaIPATHIHBIX
33 GyHKIUH, OMHMCHIBATH CBOMCTBA KBAJIpPaTHMUHBIX (DYHKIMHA MO HX

rpadukam

Pacnio3naBate kBagpaTuyHyto GQYHKIUIO 1O (Gopmylie, MPUBOIUTH
34 MPUMEPbl  KBAIPATUYHBIX (YHKIUH W3 pealbHOW JKU3HH, (PU3UKH,

reoMeTpUu
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apupMETHUECKYI0 U T€OMETPHUUECKYIO MPOIPECCUU TpU
4.1
pa3HbIX criocobax 3aJaHus

BBINONHATE BBIUMCIEHUS C HUCMONb30BaHUEM (QOpPMYN #-TO 4JIeHA
4.2 apu(pMeTHYECKOW U TeOMEeTPUYECKON NMPOrpeccHii, CyMMbl MEPBBIX N

YJIICHOB

I/I306pa)KaTL YICHBI MMOCIACAOBATCIBbHOCTH TOYKAMHU Ha KOOp,[[I/IHaTHOI\/'I
4.3

IIIIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICOOBATCIIBHOCTAMU, B
4.4 TOM 4YHUCJIC 3aaadyud U3 pCaHBHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJISTOpa, HU(POBBIX TEXHOJIOTHUH)

22
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

24

2.5

2.6

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Uuncna 1 BEIUKUCICHUS

Jpobu OOBIKHOBEHHbBIE W JECATHYHBIC, MEPeXo] OT OJHOU (OpPMBI 3alUCU
npobeit k apyroit. [loHsATHE palMOHATBLHOTO YHUCHA, 3alMCh, CPAaBHECHHE,

YHOpAAOUYUBAHUE pallMOHAJIBHBIX YHCECII

ApI/I(bMeTI/IquKI/IC JEUCTBUS C paiuOHaJIbHBIMU YK CJIaMU. Pemenue 3agau u3

peaybHOM NPAaKTUKHU HA YacTH, Ha Ipo0u

CremneHb C HaTypalbHBIM IIOKa3aTeJeM: OINpelelieHHe, Ipeodpa3oBaHue

BLIpa)KeHI/Iﬁ Ha OCHOBC OIIPpCACIICHUS, 3alIUCh OOJIBIINX YHCEN

[IporneHTHI, 3aMKMCh MPOIEHTOB B BHJE ApPOOHM W APOOM B BHJIE IPOIICHTOB.

Tpu OCHOBHBIE 33]1a4M HA IIPOLEHTHI, PELICHUE 337a4 U3 PEAIbHOM IPAKTUKHU

HpI/IMeHCHI/IC IIPU3HAKOB JCINMOCTH, Pa3JI0KCHUC Ha  MHOXUTCIIN

HaTypaAJIbHBIX YHCET

Peanbuble  3aBuCcMMOCTHM, B TOM  4HCIe TIipsiMas U oOparHas

IPONOPLUOHAIBHOCTH
Anrebpanueckue BhIpaXKEHUS

HepeMeHHHe, YHUCJIOBOC 3HAUCHUC BBIPAKCHUA C nepeMeHHoﬁ. I[OHyCTI/IMBIe

S3HAYCHHUA IIEPEMCHHBIX

[IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYIIbL.

Beruucnenus no gpopmynam

[IpeoOpazoBanrie  OYKBEHHBIX  BBIP@KEHUW, TOXIECTBEHHO  paBHBIC

BBIPpAXKCHUA
CBoliCTBa CTEIICHU C HaTypaJIbHBIM I1OKAa3aTCJICM

OIIHO‘IJ'ICHLI 1 MHoOrouieHbl. CTeIleHb MHOTOYJICHA. CJ'IO)KCHI/Ie, BBIYHMTAHUC,

YMHOKXCHHE MHOT'OYJICHOB

@opMyIIbl COKPAIEHHOIO YMHOKEHHU: KBaJpaT CYMMBI U KBaJpaT Pa3HOCTH.

d)opMlea Pa3HOCTU KBaApPATOB. PaznoxxeHre MHOTOYJIEHOB HA MHOXKHTEIIN

YpaBHeHUs

23
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VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWiia NPeoOpa3oBaHMs YpaBHEHUS,

>l PaBHOCWJIBHOCTb YPAaBHEHUM
32 JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOW, YUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHne ypaBHEHUI 110 YCJIOBHIO 33/1a4yd. PelieHue TEKCTOBBIX 3a/1ay C
' MIOMOILIBI0 YPaBHEHUI
34 Jlunelinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €0 Tpaduk
CucremMa JByX JIMHEWHBIX ypaBHEHHH C JByMs IEepeMEHHbIMU. Perienue
3.5 CHCTEM YpPaBHEHUH CIOCOOOM MOJCTaHOBKHU. IIpuMepsl pemeHust TeKCTOBBIX
3a/1a4y C MOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHKIun
4.1 KoopanHara To4kM Ha IpsIMOM
42 Hucnossle TpOMEKYTKH. PaccrosiHre Mexay AByMs TOYKaMU KOOPJAMHATHOMN
' psSIMOU
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX (GopMmynaMu. UTeHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonsitue pynkun. ['padux Gpynkiun. CBoiicTBa HyHKIHIA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKINM y = |X|
A7 I'paduyeckoe pemeHue JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHU U
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
. KBagpatHbiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
yucia
1.3 Crenens ¢ 1enpIM MokKasaresieM U e€ cBoiictsa. CTaHgapTHas 3alKCh YKCia
24
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2 AnrebpanuecKue BHIPAKCHHS

2.1 KBanpartHblii TpEXWIEH, pa30KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckoi 1poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOKEHHE, JICJICHNE alNre0pandeckux apooei
24 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
11 KBanpatHoe ypaBuenue, Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JUHEWHBIM U KBAIPATHBIM
33 [Ipocreiime ApoOHO-paLlMOHATBHbIE YPAaBHEHHS
I'paduueckas MHTEpHpETaLsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
34 JIMHEWHBIX YpaBHEHUH € JBYMs NepeMeHHbIMU. [IpuMephl perieHus cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33124 anredpandeckum crnocodom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBo ¢ 071HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHbIe HEPaBEHCTBA C OAHOM EPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUA
il [Tonsitne ¢ynkuuu. OOMacTh ONpeNeNeHus UM MHOXKECTBO 3HAaYEHU
. ¢ynkuuu. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padux Gpynkumu. UreHre cBOMCTB GYHKINU 1O €€ TpapuKy
43 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX pPealbHbIE TPOLECCHI
44 @DyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO IPONOPLUOHAIbHBIE
' 3aBUCUMOCTH, X TpaQuKu
4.5 @yHKIMU y =x% y = x7
4.6 Oyukmmu y = [x, y = |x]|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
25
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 6/H ot 20.01.2026. VicnonHuTtens: Apynnvd U.A. 0 AIEKTPOHHbINA

CrpaHunua 25 s 35. CTpanuua cosgara: 20.01.2026 11:31 =¥ TATAPCTAH



9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna 1 BEIUUCIIEHUSA
. ParonanpHbIe  WMClia, WPpAlMOHATBHBIC YHCIIA, KOHEYHBIE M OECKOHEYHBIC
JIECSITUYHBIE TPOOH

MHOKeCTBO HCﬁCTBHTCHBHBIX YHUCCII, HeﬁCTBHTeHBHBIe Ypciia Kak 0€CKOHEUHBIE

JACCATHYHBIC [[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

b2 JIEMCTBUTEIIbHBIX YHCE U KOOPAUHATHOU NpsAMON. CpaBHEHHUE AEHCTBUTENbHBIX
qucen
1.3 Apudmernueckue NeiCTBUS ¢ J€HCTBUTENbHBIMU YUCIaMU
W3mepenus, npubImKeHus, oleHKH. Pa3mepbl 00bEKTOB OKpYIKAIOIIEr0 MUPA,
L4 JUINTEIBHOCTh TPOLIECCOB B OKpyxXkaromeMm wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkenus. Okpyriienue uucen. Ilpukuaka u oueHka
pEe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHHMs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
23 KBaaparHoe ypaBHeHue. Pemienne ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHWHW TpETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNBbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHH C IBYMs IIEPEMEHHBIMU
29 Pemenue cucreM ABYyX YpaBHEHMU, OZHO M3 KOTOPBIX JUHEHHOE, a Ipyroe —
' BTOPOU CTEIICHH
2.10 ['padmyeckas HHTEpIpETALUsl CUCTEMbI YPaBHEHHI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKumM CrocoooM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOMN
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON
26
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2.15 KBanpaTHble HEpaBEeHCTBA

I'padmueckas uwHTEpmpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS

2.16
IIEpEMEHHBIMU

3 DyHKIMHU

31 KBanparnunas Qynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIbl

3.2 I'paduku ynkuuit y=kx, y=kx+b 1 ux cBoiictra

33 I'padpuku bynkmuit y=k/x, y = x* 1 X cBOWCTBa

34 I'paduku GyHKIMI , 1 KX CBOWCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

il Omnpenenenne U crocoObl 3aJaHUsl YUCIOBBIX TMOCJEN0BAaTEIbLHOCTEH. 3a1anue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (popMyIioii U GopMyIIOi #n-TO WiieHa

4o Apudmernueckass mnporpeccus. Dopmynel  n-ro  wieHa apu(pMETHUECKOH
' IIPOTrPECCUH, CYMMBbI IIEPBBIX 71 YJICHOB

43 I'eomerprueckass mnporpeccuss. PopMmyibpl #n-r0  WIEHA T'€OMETPUYECKON
' IIPOTrPECCUH, CYMMBbI NIEPBBIX 71 YJICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbI€ MPOLIEHTHI
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ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
TpedOBaHMS o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cB3HBIN rpad, AepeBO, HHUKI, MPUMEHSTh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MnpecTaBlIeHue MHOXKECTB
JUISL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3334

Hu3 Apyrux yqe6HI>IX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSITHSAMHU: HAaTypaJlbHOE YHCIO, MPOCTOE U
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
3 UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM IOKa3aTeseM,
apudMeTUYECKUl KBaJpPaTHBIH KOPEHb, MHOTOWIEH, alreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIlIe €IMHMIIBI, YMEHUE BBIMOJIHATH pacuy€Tel 1O (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAXKECHHI C KOPHSAMH, Pa3I0KEHUE MHOTOYJIEHA HAa MHOXHUTEIH, B
TOM 4HCIIE C UCHONIb30BaHUEM (OpPMYT pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTH

5 YMeHHe onepupoBaTh NOHATHSAMU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C

28
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OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBaJpAaTHbIC YPaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduk QyHKIMH, HYIN
byHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHusi, yObIBaHWS, HaWOOJbIIEE WM HAUMCEHbBIIEEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONOPIMOHATILHOCTD, JHHEHHas (PyHKIUS, KBaApaTUyHas (yHKIIHA,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpoUTh Tpaduku GYHKINH, UCTIOTB30BATh TPA(UKH IS ONIPEICTICHIS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEJAMETOB W pEAIbHOW IKM3HHM, YMEHHE BBIpAXKaTh

(1)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUPOBAThH HOHATUSAMMU: [10CJIeI0BATENbHOCTb,
apudmernyeckass U TEeOMETpUYEcKass  IPOTPECCUU;  YMEHHUE
7 UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue peliaTth 3a/laud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JOJAM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb
MOKYTOK U yCITyT, HAJIOTH, 3a7ja4ui U3 00JacTH yIpaBICHUs JINYHBIMU U
8 ceMeHHbIMU  (MHAaHCaAMM); YMEHHME COCTaBIATh  BBIPAXKEHU,
YpaBHEHHs, HEpPAaBEHCTBA M CHCTEMBI 110 YCJIOBHUIO  3a/auH,
UCCIIeIOBaTh MOJYYEHHOE PEIIeHUE W OICHHWBATh MPaBIOMOA0OHOCTD
MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJIbHBIM TPEYTOJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYrOJIbHUKA, I-ICTBIpéXyl“OJ'H)HI/IK,
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napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’>KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXKICHUE IEOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MAPALUIEIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MEeXAYy MNpSIMbIMHU, TEPIEHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
10 nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPAacCTOSHUE, yIoj
(BemuuMHA yria, CMHYC M KOCHHYC yIJIa TPEYrojbHHKa), IJIOLIAJlb;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyJbl NepuMeTpa U  IUIOLIAIU
11 MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
IPSAAMOYTOJIBHOIO TapaJUICNICIIUIIEIa; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpuUroHomMeTpuyeckue COOTHOLIEHHS  JUIs

BBIYMCIICHMS IMH, PACCTOSHUM, IIJI0OIIAEH

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
1 [IPOCTPAHCTBEHHbIE (UIYPbl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX

HHCTPYMCHTOB W OJJICKTPOHHBLIX CpCACTB 110 TCKCTOBOMY WA

CUMBOJIbHOMY OIIMCAHUTIO

YMeHne  onepupoBaTh ~HOHATHUSAMH:  TPSIMOYTOJIbHAsE — CHCTeMa
KOOp/AMHAT, KOOpPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
3 MPOU3BEICHNE BEKTOPA Ha YUCIIO, CKATSIPHOE IPOM3BEICHNE BEKTOPOB;
YMEHHUE HUCHOJb30BAaTh BEKTOPbI U KOOPAMHATHI Ul MpEACTaBICHUS
JaHHBIX W pENIeHWs 3aJad, B TOM 4YHCIE W3 APYTrUX YYeOHBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
14 quarpaMMbl, TaOnWIBI, cpeaHee  apudMeTHyYecKoe, MeauaHa,
HauOoJbIlIee W HAWMEHbIIIeEe 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIeKaTh, HMHTEPIOPETUPOBATb M  IMPeoOpa3OBHIBAThH
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uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaThb H3MEHYMBBIE BEIUYUHBI B

OKpY KarolleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOJUTh BEPOATHOCTU CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
15 3aJa4d METOJIOM OpPraHM30BAaHHOTO repedopa M C HCIOJIb30BAaHHEM
MpaBWIa YMHOXKEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peabHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHPE U B IKH3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpPATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1a4d, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
16 HUCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTAThI,
MOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
MIPUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH
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IHEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

1.1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Yucia ¥ BEIUMCIIEHUS
Harypanbnbie u nenbie ynucna. [IpusHaku 1eIMMOCTH LEIbIX YUCeT

OOBIKHOBEHHBIE n JACCATHYHBIC I[pO6I/I, IIPOLCHTEI, OeCKOHEUHbBIE

12 MepUOANYECcKHe qpodu

13 Pannonanehbie uyncia. ApudmMerndyeckue omnepanuy ¢ panuoHaIbHBIMU
‘ YUCIaMHU

14 JelicTBuTenpHbIe unciaa. ApuMeTHYecKue onepanuu ¢ JACHUCTBUTEIHHBIMU
‘ YUCIaMHu

s [TpubnmkEHHBIC BBIYMCICHUS, TPAaBUJIa OKPYTJIICHHS, MPHUKUIKA W OI[CHKA
' pe3yabpTaTa BEIYMCICHUN

2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBenHble BbIpakeHHsI (BbIPaXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nensiM nokazareneM. CTeneHb C palMOHAIBHBIM ITOKa3aTelIeM.
. CBoiicTBa cTenieHU

2.3 MHoro4IeHbI

2.4 Anrebpandeckas 1po0b

5 s Apudmernueckuii  KopeHb  HaTypalbHOM  crenmeHu.  JleWcTBUS  C
‘ apupMETHYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU

3 YpaBHEHUS U HEPABEHCTBA

31 Lensie u npoOHO-paroHabHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

35 Lensie 1 apoOHO-panmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEPABEHCTB

3.3 Pemenne TeKCTOBBIX 3a1a4

4 HucnoBble OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccun. Dopmyia CIOXKHBIX
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IIPOLIEHTOB
5 OyHKIMU
@Oynkuus, crnocodbl 3amanus (yskuuu. [padux  Gynkuuu. OO6nacTb
omnpeAeNieHuss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymmu ¢dyHkuum.
5.1. [IpoMeXXyTKH 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.

Makcumymbl W MUHUMYMBI (yHKiun. Haubonpimiee U HauMeHbIee

3Ha4YeHHEe PYHKIUU HA IPOMEKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl u UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHOroyrojipHuKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIM4YHH
7.6 Bekrops!l Ha TII0CKOCTH

8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padbr

33
[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 6/H ot 20.01.2026. VicnonHuTtens: ApynnvH U.A. 0 AIEKTPOHHbINA

CrpaHunua 33 u3 35. CTpaHuua cosgara: 20.01.2026 11:31 =¥ TATAPCTAH



YYEBHO-METOANUYECKOE OBECIIEHEHUEOBPA3OBATEJIBHOI'O
IMPOLECCA OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI U151 YHEHUKA

e AnreOpa, 7 xiacc/ FO. H. Makapsrues, H. I'. Munmiok, K. U. Hemkos, C. b.
Cysoposa; nof penakuueii C.A. TermnsikoBckoro. MockBa: AKIIMOHEPHOE 00IIECTBO
«M3parensctBO «lIpocBemenner», 2022r., 2025r.

e AnreOpa, 8 kiracc/ FO. H. Makapsrues, H. I'. Munmiok, K. U. Hemkos, C. b.
Cysoposa; o penakuueii C.A. TermnsikoBckoro. MockBa: AKIIMOHEPHOE 0OIIECTBO
«M3parensctBo «lIpocsemenner, 2022r.

e AnreOpa, 8 kiracc/ FO. H. Makapsiues, H. I'. Munmiok, K. U. Hemkos, C. b.
CyBopoga; o penakuueit C.A. TernskoBckoro. Mocksa: AKIIMOHEPHOE OOIIECTBO
«M3parensctBo «lIpocsemenuner, 2023r.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

e AnreOpa, 7 kiacc. Junaktudeckue marepuainsl. FO. H. Makaperues, H. I'. Muniox,
K. W. Heuikos, C. b. CyBopoBa; nojx penakuueit C.A. TernsikoBckoro. Mockaa:
AxknmonepHoe obmiectBo «M3natenbcTBo «IIpocBerenuey, 2022

e AnreOpa, 8 kiacc. Jlunaktudeckue marepuainsl. FO. H. Makaperues, H. I'. Mun ok,
K. W. Heuikos, C. b. CyBopoBa; nox penakuueit C.A. TernskoBckoro. Mockaa:
AxknmonepHoe obmiectBo «M3natenbctBo «IIpocBerenuey, 2022

e AnreOpa. 9 kiacc. unaktudeckue marepuaisl. ®I'OC/ Mepansik A.T'., [lononckwuii
B.B., Sxup M.C.; OO011ecTBO C OrpaHUYEHHOW OTBETCTBEHHOCThIO M3marenbekuii
neHtp «BEHTAHA-I'PA®y; Akiimoneproe oduiectBo «M3aarenseTBo
«IIpocsemenuey, 2022

e «KoHTponbHbIe U caMocTOsATENbHBIE paboThI 110 anredpe: 7,8, 9 knace». M. A.Ilonos.
— M.: U3garenscTBO «DK3ameny, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. www.Edu - "Poccuiickoe o6pazoBanue" denepaabHblil mopTal.
2. www.school.edu - "Poccuiickuit o0eo0pazoBarenbHbIi opTan'.

3. www.school-collection.edu.ru/ - Equnast koyuekius 1ugpoBbix o0pa3zoBaTeIbHbIX

pecypcoB.
4. www.mathvaz.ru - docke IIKOJILHOTO YUUTEIs MareMaTuku JlokyMeHTaIus, pabouue

MaTepUasbl I yIUTEIs] MATEMaTUKH.
5. www.it-n.ru - "CeTb TBOPUYECKUX yUUTEICH" .
6. www.festival.lseptember.ru - @ecTUBaIb ITEAATOTHUECKUX UACH.
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