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HHOACHUTEJIBHAA 3AIIUCKA

AnreOpa sIBISICTCS OAHWM W3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHHS: OHA
obecreunBaeT U3y4eHHe APYTUX JTUCHUILIINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
[IUKJIOB, €€ OCBOEHUE HEOOXOAMMO JJIsi MPOJOHKCHHUST 00pa30BaHUs U B MIOBCEIHEBHOM KU3HU.
PazBute y oOyuarommxcs Hay4yHBIX MPEJICTaBICHUM O TMPOUCXOXKIEHUU U CYHIHOCTH
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKOH HayKoW SBICHHH u
MPOLECCOB B MPHUpPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOAUMBIX ISl aIaliTalldd B COBPEMEHHOM IudpoBoM oOmiecTBe. M3yueHue
anreOpbl 00ECIIeYnBaeT PA3BUTHE YMEHUS HA0II01aTh, CPABHUBATH, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUUYHOCTH MBIILUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBHUS W BBIBOJBI, (JOPMYIUPOBATh yTBepKAeHUS. OCBOCHHE Kypca aireOphl 00ecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJCHUs, 0000IIeHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE  pelIeHHEe 3a]ady  SBJSETCS  peaju3aluei
JIeATeTbHOCTHOTO MPUHIIUIIA O0yYCHHUS.

B crpykrype mnporpammbl ydeOHOTO Kypca «Aurebpa» JUisi OCHOBHOTO OOIIETO
00pa30oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeabHO-MeTonnYeckue auHuM: «Yucina u
BBIYHCIICHUSY, «AJreOpanyecKkre BBIPAKCHUSN», «YPaBHEHUS M HEPaBEHCTBA», «DyHKIMW.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
M3YYEHUs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHUSIMH. B Xo/e u3ydenus yuyeOHOro Kypca
00y4JarmuMCcsl TPUXOAUTCS JOTHUYECKH PaCCyKAaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3ieliax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYEeCKOTro
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxkanrie naUHUU «Yucaa W BBIUMCIEHUS» CIYKUT OCHOBOM JJIsl JlajbHEWIIEro
M3YYEHHUS] MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
(GbOpMHUPOBAHUIO YMEHHS TMOJIb30BATHCS ANTOPUTMAMH, a TAKKE€ MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOIMMBIX il TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBaHHEM TIPEACTABICHUN O MEHCTBUTEIHHOM YHCie. 3aBEPIICHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

Conepkanue JABYyX alNreOpanyecKux JUHUM — «AJNTeOpandeckue BBIPAKCHUS» W
«YpaBHEHUSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBaHUIO Yy  0OydYaroImUXCs
MaTeMaTHYECKOTO ammapara, HEOOXOJMMOTO i pEelIeHUs 3a7ad MaTEeMaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa3oBaHuUs
y4eOHBId ~ MaTepuan TpPYNIOUPYeTCs  BOKPYT  pPalMOHANBHBIX  BBIpaXKeHWid.  Anredpa
JIEMOHCTPHUPYET 3HAUYEHNE MAaTEMAaTUKHU KaK SI3bIKA JIJISl IOCTPOEHUSI MaTEMAaTUUECKUX MOJIENEH,
OTIMCAHUs TIPOIIECCOB M SIBJICHUHN peallbHOro Mupa. B 3amaun oOydeHus anredpe BXOIAT TakKe
JanbHEeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAUMOIo, B YaCTHOCTH, MJIs
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OCBOEHHUSI Kypca UHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCyXICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BHTHUIO BOOOpPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (QyHKIMOHAIBHO-TpaUYECKON  JTUHUM  HAIENEHO Ha  IOJyueHHe
00y4JarmUMUCs 3HAaHUN O QYHKIMAX KaK BaKHEHIICH MaTeMAaTUYECKON MOAENHU JIJIsi ONMUCAHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHM B mpupoje U obmectBe. M3yueHue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHUE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPBI.

Cornacno yueOHOMY IU1aHy B 7-9 Kitaccax u3ydaercs yueOHbIH Kypce «Anredpay, KOTOpbIi
BKJIIOYAET CIICAYIOUIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa U BBIYUCICHUS,
«AnredOpandecKue BBIPAKEHHS», « Y paBHEHHS U HEPABEHCTBAY, « DYHKIINN.

Ha usydenue yueOHoro kypca «Anredbpay» orsoaurcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Henenmo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEeXoJl OT OAHOW (GopMbI 3amucu Apodel K
apyrou. IloHsATHe panuoOHanbHOrO 4MCiIa, 3alMCh, CPABHEHUE, YIIOPAIOYNBAHUE PAllMOHAIBHBIX
yucen. Apudmerndeckue IEeHCTBUS ¢ PallMOHAIBHBIMU YKMcIaMU. Pemienue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHHe, IpeoOpa3oBaHue BbIPaKEHUI Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOJBIIUX 4ncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpOOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d HAa MPOILECHTHI, PELICHUE 33a7ad U3 pealbHOU
IPAKTHKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMast U 00paTHas MPOIOPLHOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

ITlepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKCHMS C NEPEMEHHOW. JlomycTUMBbIE 3HAYCHMS
nepeMeHHbIX. IlpencraBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMHU B BHAE (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO PaBHBIC
BBIpQXEHMI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOM3BEJEHUH, IpaBUila PacCKpbITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnowieHnbl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cll0KeHHE, BBIYMTAHUE, YMHOKEHUE
MHOrou4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®dopMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHs, IpaBuiIa MpeoOpa3oBaHUs ypaBHEHHsI, paBHOCUIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHCIO0 KOPHEW JIMHEWHOIO YpaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMs MEpeMEHHBIMU M ero rpaduk. Cucrema AByX JHMHEHHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PemieHue cucteM ypaBHEHHH cIOCOOOM IOACTAHOBKH.
IIpuMepsl pelIeHns TEKCTOBBIX 3a4a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha npsmoil. UMcClioBbIE NpOMEXYyTKH. PaccTrosiHue Mexay AByMs
TOYKaMU KOOPJAUHATHON IIPSIMOM.

[IpsimoyronbHast cucremMa koopauHat, ocu Oxu Oy. AGciucca U OopaMHATa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. I'paduk ¢ynkumu. CpoiictBa  (QyHKIUI.
Jluneiinas ¢ynkuus, e€ rpadpuk. ['paduk ¢pynkuu y = [x|. ['paduueckoe perienue JIMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8 KJIACC
Yucya 1 BLIYUCIECHHUS



KBaapatueiii kopeHp u3 umcia. [lonstre 00 wuppanuoHanbHOM uyucie. JlecsTudHbie
npuOIMKEHUST UPPALMOHANBHBIX dncesl. CBoWcTBa apupMETHIECKUX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alKch YKUCIa.

Anredpanyeckue BbIPaKeHUs

KBanpaTHslil TpEXuiieH, pa3iioskeHUe KBaJPaTHOrO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod napoobu. CroxeHwue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U UX
peoOpazoBaHueE.

YpaBHeHusI U HepaBEeHCTBA

KBanpatHoe ypaBHeHme, (opmyna KopHeH KBajapaTtHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#, cBomAUIMXCA K JIMHEWHbIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
paLrOHAJIbHBIC YPABHEHHUS.

['paduueckast MHTEpHpeTaluss ypaBHEHUN C JBYMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHMH C ABYMs nepeMeHHbIMU. [IpuMepbl pelieHusi cUcTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CriocoOoOM.

YucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOI.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue ¢pynkuuu. O6nacTe omnpeaeseHus U MHOXKECTBO 3HayeHUH (yHKiuu. CrocoOsl
3aanus QyHKIUH.

I'padux ¢ynkuuu. UreHue cpoiicTB ¢yHkuuu mno e€ rpaduky. IIpumepst rpapukon
(GYHKINH, OTPaKaIOLMX peabHbIE IPOIIECCHI.

@OYHKINY, ONUCHIBAIOIIME MPAMYI0 M OOpaTHYIO MPOMOPIMOHATIbHBIE 3aBUCUMOCTH, UX
rpapukn. Oynkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe peureHre ypaBHEHHIT I CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUA

ParnmonanbHble uncia, uppalvoHalbHbIe YHCla, KOHEYHbIE U OECKOHEUHbIE JeCATHYHBIC
npodu. MHOXECTBO JIeHCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA Kak OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YHCE U KOOPAUHATHOU IPSAMOM.

CpaBHeHuE [EHCTBUTENbHBIX 4HCEN, apupMeTHyecKue IEeHUCTBUS C JEHCTBUTEIbHBIMU
YUCIIaMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPY>KAIOLIEM MHpE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyriieHue 4duces.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM.



KBagpatHoe ypaBHeHue. Pemienne ypaBHEHU, CBOJAIIMXCS K  KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHW TpPETbeW M 4YETBEPTOM CTENECHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-panMOHANBHBIX  ypaBHeHWH.  Pemenne — TEKCTOBBIX — 3an1ad
anreOpandecKuM METOIOM.

VYpaBHeHHE C ABYMs NEpeMEHHbIMU M ero rpaduk. PemieHune cucteMm ABYyX JIMHEHHBIX
YPaBHEHHH ¢ ABYMs IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPAaBHEHMH, OJHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJAHOM IIEpeMEHHOW. PelieHune cucrem JIMHEWHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUH

KBangpatnunas ¢ynkuums, e€ rpadpuxk m cpoiictBa. Ilapaboma, xoopauHaThl BEpIIUHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

I'paduku pynxmuii: y =kx, y=kx +b,y=k/x,y = x3, y = VX, y = [x| , 1 UX cBOJiCTBA.

YucaosBble M0CJIe10BATEIbHOCTH U NIPOTPecCcUm

[TonaTre 4MCIOBOM MOCIENOBATEILHOCTH. 3aJaHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyIoit u popmyIIoi n-To diIeHa.

Apudmernueckass u  reomeTpuueckas — nporpeccud. DopMynbl  k-TO  4I€HA
apuQMeTUYECKOI U TEOMETPHUECKOIN MPOTPECCHIA, CyMMBI TIEPBHIX 71 YJICHOB.

N3o0paxenune 4ieHOB apu(METHYECKOW M TE€OMETPHUYECKON MpOTrpeccHii TOYKaMH Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0KHBIE MPOIIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INTPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOrpamMMbl y4eOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY W HACTOALIEMY POCCUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJb30BAHUIO STUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEHM TpakJaHWHA M peau3allid ero Ipas,
MpEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyA0oBO€E BOCTIMTAHUE:

YCTAaHOBKOW HAa AaKTMBHOE y4YacTHE B PEIICHUHM NPAKTUYECKUX 3a/7ad MaTeMaTU4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEr
JKU3HU JJIs1 YCIICITHON MPO(eCCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYaJbHOW TpPAaeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY U 3CTETUYECKOMY BOCHPUATHIO MATeMAaTUYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIINEN B JCATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEICTaBlIeHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MeATEeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUUYECKON
KyJbTypOM KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEIOBATEIILCKOM IEATEIIbHOCTH;

6) pusuyeckoe BocnuTaHue, GopMupoBaHHMe KYJIbTYPHI 310POBbS M IMOLMOHAJIBHOI'0
O1aronmosiy4us:

TOTOBHOCTBIO TPHUMEHSTh MAaTeMAaTHYECKHE 3HAHUS B HWHTEPECaX CBOETO 370POBBS,
BEJICHUS 3JJOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBhIKAa peIIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4elIoBeKa;

7) 3K0JI0OTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEe Ha MPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWUU IS PEIIeHUs 3aaad B 00JacTh
COXPAaHHOCTH OKpY>Karolleil cpezbl, IUIAaHUPOBAaHUS IOCTYIIKOB M OLIEHKM HMX BO3MOXKHBIX
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HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAHHEM TIJI00AJIbHOTO XapaKTepa 3KOJIOTMYECKHX
npoOJeM U MyTeH UX pPelIeHHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BUAM COLUAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHUSX HEONPEIEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YMCIIE YMEHUE YUYUTHCS y IPYTUX
Jrozei, mpuodpeTaTb B COBMECTHOW JESATEIbHOCTH HOBBIC 3HAHMSI, HAaBbIKM U KOMIIETEHIIMU U3
OIbITa IPYTHX;

HE00XO0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIUpOBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOPMYIHPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/bHBbIe YHHBepCcAIbHbIe y4eOHbIe AelicTBUSA

Ba3oBble Joruyeckue AeiicTBus:

®BEISIBJIATh U XapaKTEPU30BaTh CYHICCTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAYy MOHATUAMHU, (OpPMYyJIUPOBaTH ONpEAEICHUS  MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKU, OCHOBAHMA JUIsi 000OLIeHUs u
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0O aHAJIN3a;

® BOCIIPUHMMATh, (OPMYJIUPOBAaTh U NPEOOpPa3OBBIBaTh CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U MPOTUBOPEUMS B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpellaraTb KpUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® [e1laTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTWKH, NEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKAECHUH (IpsMble U OT MPOTHUBHOIO),
IOPOBOJIUTH  CaMOCTOSITEIbHO  HECIIOKHBIE  JJOKa3aTeldbCTBA  MAaTeMAaTH4EeCKUX  (aKToB,
BBICTPAaWBaTh AapryMEHTAlMIO, TPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BLIOMpATh CcMOco0 pelieHus y4yeOHOM 3anauM (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peuieHus, BBIOMpaTh HaubojJee MNOAXOAALNIMM ¢ YYETOM CaMOCTOSTENbHO BBIJECICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® [ICIIOJIB30BATh ~ BONPOCHI  KaK  MCCIEAOBAaTENbCKUN  MHCTPYMEHT  IO3HaHMS,
(dopMyIMpoBaTh BOMNPOCHI, (PUKCHpYIOLIME TNPOTUBOpEYHe, NpolIeMy, CaMOCTOSTEIbHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3HIIUIO,
MHEHHUE;



® [[POBOJIUTH 110 CAMOCTOSTEIBHO COCTABJIICHHOMY IIJIaHY HECIOXHBIM SKCIICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

® CaMOCTOATENIBHO (DOPMYIIHPOBATH 000OMICHUS U BBIBOJIBI 110 PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000111eHMI;

® [[POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEATIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

® BEISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(DOPMAIIMH, TAHHBIX, HEOOXOTUMBIX IS
peIIICHUS 33/1a4H;

® BLIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHOOPMALIHIO
Pa3IUYHBIX BUJIOB ¥ (JOPM IMPEICTABICHUS;

® BEIOMpATh (opMy TPEICTaBICHHUS WH(OPMAIUK M WILTIOCTPUPOBATH PEIIaeMbIe 3aJlaud
CXEeMaMH, uarpaMMaMH, HHOW rpauKoi U MX KOMOWHAIIMSIMH,

® OIICHUBATh HAJEKHOCTh WH(OPMALUU 110 KPUTEPHSIM, TPEUIOKCHHBIM YIUTEIICM HWIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITLHO.

KoMmyHHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

® BOCIIPUHUMATh M (POPMYJIHUpPOBaTh CYKIEHHUS B COOTBETCTBUM C YCJIOBHUSMH M LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHWS IO XOAy pEHIeHHS 3aJadl, KOMMEHTHpPOBATH TOJIYYECHHBIN
pe3yJbTar;

®B X0J1e 00CY>KJE€HUs 3a]laBaTh BOIPOCHI MO CYLIECTBY OOCY>KAaeMOH TeMbl, MPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TOMCK PEIICHUs, COMOCTABISATh CBOH
CYXJIEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
NO3ULIMH, B KOPPEKTHOU opme (HopMyITUpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

® [IPEJICTABIATh PE3YyJIbTAThl PELICHUs 3aJa4yM, SKCIIEPHUMEHTA, MCCIEJ0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BHICTYIUICHHS C Y4Y€TOM 3a1ad Mpe3eHTAlld |
0COOEHHOCTEH ay TUTOPUH;

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaIbHONH pabOTHI MPU
peleHnH yu9eOHbIX MaTeMaTHYECKUX 3a7ay;

® [[PUHUMATh 1I€Jb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOMN
paboThl, pacrpeensaTh BUbI padoT, JOrOBapuBaThHCS, 00CYKIaTh MPOLECC U Pe3ybTaT pabOThI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

® y4acTBOBATh B IPYIIOBBIX GopMax paboTsl (00CyxkaAeHUs, 0OOMEH MHEHHSIMH, MO3TOBbIE
MITYpPMBI ¥ JIPyTHE), BBIMOJHATH CBOIO YacTh PabOTHI W KOOPIWHHPOBATH CBOW JIEHCTBHS C
JIPYTUMHU 4ICHAMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETr0 BKJIaJa B OOMIUI MPOIYKT TIO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

Pery1siTuBHbIe yHMBepcaabHble y4eOHbIe AeiicTBUSA

Camoopranuzauus:



® CaMOCTOSITEIHHO COCTABJISITh IIJIaH, AJITOPUTM pEIICHHUs 3amadd (WM €ro 4acTh),
BBIOMPATH CITOCOO PEIICHHs] ¢ YUYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

®BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yibTara perICHHS
MaTeMaTHYECKON 3a1auH;

® IPEJIBUJICTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH IPU PEIICHUHU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE DPE3yJIbTaTa JCATCIbHOCTH IOCTABJICHHOW ICIM W YCIOBHUSM,
OOBSCHATH MPUYMHBI TOCTHIKEHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIMHUOKY, 1aBaTh OIICHKY
IpPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xouiy oOyuenHuss B 7 KJjacceoOydyarouuics TMOJYYUT CIEAYIOUIUE MPEAMETHBIC
pe3yNbTaThI:

Yucia ¥ BbIYHMCICHHSA

BbinonHATe, coueras YCTHbIE W NUCbMEHHblE NPUEMBI, apudmMeTHueckue IecTBus c
paLMOHATILHBIMHU YUCIIAMH.

HaxonuTh 3HaueHMs] YUCIOBBIX BBIPAXKEHUN, NPUMEHATh DPa3HOOOpa3Hble CHOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE JPOOH.

[TepexonuTh OT OAHON (QOPMBI 3alIUCH YHUCEN K JIpyroi (mpeoOpa3oBbIBATH AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUMBATH PAllMOHAIBHBIE YUCIIA.

OxpyrasaTh 4ncna.

BBINOMHATE NPUKUIKY U OLEHKY PE3yJIbTaTa BBIYMCIECHHUH, OLIEHKY 3HAYEHHUH YHCIIOBBIX
BBIPAXEHUI. BBITIOIHATE NEHCTBUS CO CTENEHSIMU C HATyPaJbHBIMU [TOKA3aTEISIMH.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemath mnpakTUKO-OPUEHTHPOBAHHBIE 33/a4yd, CBS3aHHbIE C OTHOIIEHMEM BEJIMYUH,
MPOMOPLUOHAILHOCTBIO BEIMUUH, TPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUs 3a7a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb30Bath anredpanyeckyro TEpMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuaa.

HaxoauTe 3HaueHnst OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BoImonsaTe mpeoOpa3oBaHus LENOro BHIPAKEHHUS B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BBINONMHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOrOuYjeHa Ha MHOTOYJIEH,
NPUMEHSTH (POpPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.
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OcymiecTBIATh Pa3/I0KEHUE MHOTOWIEHOB HAa MHOXMTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNITMPOBKH CIaraeMbIX, IpUMEHEHUs (HOpMyYI COKpaIEHHOTO
YMHOXKEHHUSI.

[TpumensaTs npeoOpa3oBaHUS MHOTOWIECHOB JUIsl PEUICHHs pa3IMyHBIX 337ad U3
MaTeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEATbHOMN MPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW ¢ HATypaJbHBIMM ITOKA3aTeNsIMU JJIs IpeoOpa3oBaHUs
BBIPAXKECHUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHblE ypaBHEHUs C OJHOW NEpPEMEHHOM, NMPUMEHsAs IpaBuUja Mepexoja OT
UCXOJHOTO YpaBHEHUS K paBHOCWIBHOMY eMmy. lIpoBepsiTh, SIBIS€TCS JIM YHUCIO KOPHEM
yYpaBHEHHS.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUHN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[ToxOupatb mpuMepsI ap YUCE, SBISIFOIIUXCS PEIICHHEM JTMHEHHOTO YPaBHEHHS C ABYMS
HEPEMEHHBIMH.

Crpoutb B KOOPJAMHATHOW IUIOCKOCTH TIpaduK JUHEHHOro YypaBHEHHs C JBYMs
HEPEMEHHBIMHU, TOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucrembl ABYX JIMHEHHBIX ypaBHEHHH € JABYMs NEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBnsiTh M peuiarh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHUH I10
YCIIOBHIO 3aJlaud, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJla4d TOJYYCHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxkaTb Ha KOOPAMHATHOM MpPSIMOM TOYKHM, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJAMHATaM, JIy4yd, OTPEe3KH, MHTEpBajbl, 3alUChIBaTh YHUCIOBBIE IPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OTtmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk QyHKIUU y = [X|.

OnwuceBaTh ¢ TOMOIIBIO (YHKIWH W3BECTHBIE 3aBUCUMOCTH MEXKIy BEIHUYMHAMH:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxonuth 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaguyeckuil crocod MpencTaBleHUs U aHalu3a MH()OpMAIUM, WU3BIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIIUIO U3 TPa(UKOB peaNbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 KJjacceoOyJaronuiics TMOMYYUT CICAYIONIUE MPEAMETHBIC
pe3yJIbTaThl:

Yucsa v BbIYUCICHUSA

Hcnonp30BaTh HaYaJIbHBIC TPECTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJIEHHS M BBIYHCICHUHN, HM300pakaTh IEHCTBUTENBHBIE YHCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHsTh TOHATHE apU(PMETHUYECKOTO KBaJpaTHOTO KOPHS, HAXOIUTh KBaapaTHBIC
KOPHH, UCTIONB3YS TIPU HEOOXOJUMOCTH KaJbKYJISATOP, BHIMOIHATH MPE0OPa30BaHMsI BBIPAKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Ys CBOWCTBA KOPHEH.
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Hcnonp3oBate 3anucu OOJIBLIIMX M MalbIX 4YUCEN C MOMOIIBIO JECSITUYHBIX ApoOell u
creneHeii uncna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHH C IeJbIM II0Ka3aTeleM, BBIMOIHATH IPeoOpa3oBaHUs
BBIPAXECHU, COEPIKALUX CTENIEHU C LIETbIM [T0KA3aTEIEM.

BbINONHATE TOXJIECTBEHHBIE MPe0oOpa30BaHMUs pPAallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEMCTBUI HAaJL MHOTOYJIEHAMU U alredpanyeckKuMu JpoOsMu.

PacknapiBaTh KBaJpaTHBIM TPEXUIEH HA MHOXKUTEIH.

[TpumeHsTH TpeoOpa30oBaHus BEIPAXKEHUH I peLIeHNs Pa3JIMYHbIX 3a7a4 U3 MaTEMaTUKH,
CMEXHBIX [IPEIMETOB, U3 PEAbHON IIPAKTUKH.

YpaBHeHusI 1 HepaBEeHCTBA

Pemats sMHeliHbIEe, KBaJipaTHbIE YPAaBHEHUS U PallMOHAIbHBIE YPaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMSI IEPEMEHHBIMH.

[TpoBoaUTH MpoOCTEIIME UCCIeI0BaHNUS YPAaBHEHUN M CUCTEM ypaBHEHUH, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
cucTeMa ypaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, U IIpoyee).

[TepexoauTe OT cioBecHOW (OPMYIMPOBKU 3aJauud K e€ anreOpanyeckod MoJenu ¢
IOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYUYEHHBIN pe3yJsIbTarT.

[TpyMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, pEIlaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOX€ECTBa PEIICHN HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[ToHumatb ¥  HCHONB30BaTh  (YHKLUMOHAJbHbIE TOHATHS M SI3bIK  (T€PMHUHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpeAessATh 3HadeHHWe (YHKIMU IO 3HAYEHUIO apryMeHTa,
OTpesieNATh CBOWCTBA (PyHKIUH 10 €€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, ONHCHIBATb CBOICTBA YHCIOBOH (YHKIMH MO €&

rpaduky.

K konmy oOyueHus B 9 KiaacceoOyyaroIMHCs TMONYYUT CIEAYIOUIME IpEeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

CpaBHUBATh U YIIOPSAI0UYMBATH PAllMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

BeinonHaTe apudmeTHueckue IEeHCTBUS ¢ pPallMOHATBLHBIMU YHCIaMH, COYETas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIUYUCIICHUS C UPPAIMOHATBHBIMU YHCIAMH.

Haxoauth 3HaueHus cTeneHei ¢ LenbIMU MOKa3aTeNIMU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHUCIIOBBIX BBIPAKEHUH.

OKpyriasaTh JEHCTBUTENBHBIE YNCIA, BBIIOJIHATH NPUKHUAKY pe3yibTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPQ)KEHUH.

YpaBHeHHUS M HEPABEHCTBA

Pemate nuHElHBIE W KBaApaTHbIE YpPAaBHEHUS, YPaBHEHMS, CBOASAIIMECS K HUM,
npocTeiiire ApoOHO-paliOHAIbHBIE YPaBHEHUS.
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Pemate cucteMsl ABYX JMHEWHBIX YpaBHEHMH C ABYMS NEPEMEHHBIMH U CHCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TeKCTOBBIE 3afaud  anreOpamvyeckuM CIOCOOOM C TOMOUIbIO COCTABICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMH.

IIpoBOINTE NMPOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCIIE C
IpUMEHEHHEM TIpadUuecKuX MpeACTaBIeHU (yCcTaHaBIMBaTh, MUMEET JM YPAaBHEHUE WU
cucTeMa ypaBHEHUI pelleHus, €Clii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate JsMHEliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pELICHUE
HEPaBEHCTB Ha YMCJIOBON IPSAMOM, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMBbI HEPABEHCTB HA YMCIOBOM IPSMOMH,
3alMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IUYHBIX 33/a4.

DOyHKIUH

Pacnio3HaBaTh yHKLIMHU U3y4yeHHBIX BUJOB. [loKka3bIBaTh CXeMAaTHYECKH PACIIOIOKEHUE HA
KOOPJMHATHOI TJIOCKOCTH rpagukoB GyHKUMH Buma: y = kx, y = kx + b, y = k/x, y = ax? +
bx +c, y=x3 y=1x y = |x|, B 3aBECHMOCTH OT 3HaucHHiI KO>(Q(HUIUCHTOB, OMUCHIBATH
CBOICTBa (PyHKIIMIA.

Crpoutb u u300paXkaTb CXeMaTHMUYECKH IpadUKHU KBAaJPaTUUHBIX (YHKIUI, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbBIX (DYHKIMHA 1O UX IpaduKam.

Pacno3naBare  kBagpaTuuHyro (QyHKOHIO 10 (opmylie, TPHBOAUTH IPUMEPHI
KBaJPAaTHYHBIX QYHKIWH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHH.

YuciioBble MOC/I€10BATEILHOCTH M IPOrpeccuu

PacrioznaBate apupMeTHuecKyto U reOMETPUUYECKYIO0 MPOTPECCUM MPU Pa3HbIX crocobax
3a/laHusl.

BbINONHATE BBIMMCICHHUS C HUCHOJIb30BaHUEM (OPMYJI N-ro wieHa apuPpMeTHYecKod H
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TNIOCKOCTH.

Pemars 3a1aun, cBsI3aHHBIE ¢ YHCIOBBIMU MIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJJa41 U3
peabHOM KU3HM (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
Nenn/m HawmmeHoBaHMe pa3/e/ioB U TeM MPOrpaMMbl Bcero Kontpoabubie IIpakTnyeckue
oOpa3oBaTe/ibHbIE
padoThbI padoThI

pecypcsbl

1 q p 1 1 bu6mmoreka [IOK
WCJIa ¥ BBIYMCIICHHS. PalinoHalbHEBIC YuCiia hitps.//m.edsoo.ru/7f41 5590

bubmuorexa [JOK

. 1

2 Koopamnarst u rpaui. Oymicui 25 https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
3 Anrebpanyeckue BhIpaXKeHUs 26 1 hitps-//m.edsoo.ru/7f415b90

4 v 12 1 bu6mmoreka [IOK
PABHCHIA H HEpaperctna https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK

1
> Hopropertne i obobuwerne ’ https://m.edsoo.ru/7f415b90
OBUHIEE KOJIMYECTBO YACOB I1O 102 5 0

ITPOI'PAMME
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Nenn/m  HaumeHoBaHuUe pa3/iesioB M TeM NMPOTrPaAMMBbI B Konrpoabnsie IIpakTHyeckue (undposbie)
cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
| AnreOpanueckue BeIpaxeHus. AnreOpandeckas 15 | bubnmoreka [JOK
IpoOb https://m.edsoo.ru/7{417af8
bu6 OK
2 Uucna u Beruncnenus. KBagpatasle KopHU 15 hgsz,I:I;I/(r)rTl.e;Z(i.ru 7641 7af3
3 Yucia u BeruucieHus. CTEneHs ¢ 1eIbIM ? 1 bu6mmoreka [IOK
MoKa3aTeseM https://m.edsoo.ru/7f417af8
4 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 19 | bubnuorexa [JOK
ypaBHeHus. KBaipaTHblii TpexusieH https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHCTBa. CHUCTEMBI 13 bubnuorexa [JOK
ypaBHEHUM https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
6 .H 12 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa hits://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 o .0 5
YHICHHH. LICHOBHDIC HOMATIA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 o Y 9
YHILH. HHCIOBEIC PYHKIIHH https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
9 I1 06006 6 1
OBTOPCHIE 1 ODODIIEHHE https://m.edsoo.ru/7f417af8
OBUHIEE KOJIMYECTBO YACOB IO MTPOT'PAMME 102 5 0
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9 KJIACC

No KoauvecTBo yacoB DJIeKTPOHHbBIE
] HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl (uudposbie)
n/n Bcero KonTtpoabubie IIpakTuyeckue
paGOTE: paGOTH: o0pa3oBaTe/bHbIC

pecypcsbl

1 Yucna v BeruucieHus. J(eMCTBUTENbHBIE YK CIIA 9 Bubmorexa IOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
2 Dynxunn 16 ! https://m.edsoo.ru/7f419d08

3 YpaBHEHUs U HEPABEHCTBA. Y PABHEHUSI C OJIHOM 14 1 bubnnorexa [HOK
NepEeMEHHOM https://m.edsoo.ru/7f419d08

. bubnnorexa [HOK
4 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI ypaBHEHUM 14 1 https://m.edsoo.ru/7f419d08

5 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
6 YuciIoBbIE OCIEN0BATEILHOCTU 15 1 https://m.edsoo.ru/7f419d08

. [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3aIUs 13 bu6mmoreka [JOK
3HAHUHN https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 102 5 0
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IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
00pa30oBaTeJILHOM MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarTa
1 Uucna v BBIYUCICHUS
11 BrImonHsATh, coueTas yCTHBIE U MUCHMEHHBIC MPUEMBI, apuPMETHUECKUE
' JEUCTBUS C pallMOHATIBHBIMU YU CIaMHU
HaxoauTh 3HaYeHUs] YUCIOBBIX BBIPAXKEHHUH, MPUMEHSATH pa3HOOOpa3HbIC
1.2 CrocoObl M TPUEMBI BBIUYMCIACHUS 3HAUYCHUH JPOOHBIX BBIPAKCHHM,
coJiep>KalnX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH
[TepexonuTh OT 0HOM (OPMBI 3aMKCH YKCeN K Opyroi (mpeoOdpa3oBbIBATh
1.3 JECSITUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO TPOOb)
1.4 CpaBHUBaTh U YIIOPSAI0YMBATh PALIMOHAJIBHBIE YUCIIA
1.5 Okpyriarh uncina
BrInonHsATs NOpUKUAKY U OIEHKY pe3yjbTaTa BBIUYMCICHUN, OLICHKY
1.6 3HAQYECHHUI YUCIIOBBIX BBIPAKEHUN. BBINOIHATE NEHUCTBUSA CO CTEIECHIMU C
HaTypaJIbHbIMU [TOKa3aTEISIMU
17 [IpuMeHATh TOpU3HAKK ~ JIETUMOCTH, PA3JIOKEHUE HA  MHOXKHUTEIH
' HATYPaIbHBIX YHCEI
Pemate npakTHKO-OpUEHTUPOBAHHBIE 33Ja4M, CBSI3AHHBIE C OTHOIICHHEM
18 BEJIMYUH, MPONOPIUOHAIBHOCTHIO BEJINYMH, MPOLIEHTAMH,
' WHTEPIPETHUPOBATh PE3yJbTAThl PEIICHUs 33/lady ¢ YYETOM OrpaHUYCHHM,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaXeHUs
21 Hcnonw3oBarh anredpandeckyro TEPMUHOJIIOTHIO B CUMBOJIUKY, IPUMEHSTh
' e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuana
27 Haxonuth 3HaueHuss OyKBEHHBIX BBIPOKEHUH MPU 3aJaHHBIX 3HAYEHUSX
' HepEMEHHBIX
)3 BoeimonuaTe  mpeoOpazoBaHUs  IENOTO  BBIPAXKEHHS] B MHOTOWICH
' MIPUBEJICHUEM TOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BrImoaHAT, yMHOXKEHHE OJHOWIEHA HAa MHOTOYIEH W MHOTOWICHA Ha
' MHOT'OYJICH, IPUMEHSITh (OPMYIIBI KBaJpaTa CyMMBI B KBaJpaTa pa3HOCTH
OcylecTBIATh Pa3ioKeHUE MHOTOUJIEHOB HAa MHOXHUTEIH C TOMOIIbIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHUTENs, TPYNIUPOBKH CIAraeMblX,
npuMeHeHus PopMYIT COKPaEHHOTO YMHOKESHHUSI
6 [IpumensTh TpeoOpazoBaHUST MHOTOWIEHOB ISl PEIICHUS Pa3IUYHBIX
' 3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX MTPEAMETOB, U3 PEeaTbHON MPAKTUKU
2.7 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU IMOKa3aTEeIsIMUA IS
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peoOpa3oBaHUs BRIPAKEHUN

3 VYpaBHEHUS 1 HEPABEHCTBA
Pemrate nuMHEHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, IPUMEHSS IpPaBUIIA
3.1 Iepexosia OT MCXOIHOTO YPaBHEHHUS K PaBHOCHIBHOMY eMy. [IpoBepsrts,
SBJIACTCS JIM YUCIIO KOPHEM YPaBHEHUS
39 [TpumensTs rpaduyeckrie METOABI PU PELICHUHU JIMHEHHBIX YpaBHEHUN U
' UX CHCTEM
13 [TonGuparh mpuMepbl Map 4YHCENd, SBISAIOIIMXCS PELICHUEM JIMHEHHOro
' YpaBHEHUS C IBYMsl IEPEMEHHBIMU
Crpouth B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHHOrO ypaBHEHUS C
34 IBYMsl II€PEMEHHBIMHU; IIOJIb3YSChb TIpaQUKOM, MPUBOAUTH IPUMEPHI
pellIeHns] ypaBHEHUS
15 Pemarb cucrembl ABYX JIMHEHHBIX YpaBHEHHH € JABYMs IE€pPEMEHHBIMH, B
' TOM YHCJIE TpapUIECKn
CocraBnaTh M peliaTh JUHEHHOE YPABHEHHME WM CHCTEMY JIMHEHHBIX
3.6 YPaBHEHUI 10 YCIOBHUIO 3a/ladl, UHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4yl MOJYUYEHHbIN pe3ybTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxxaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4Hd, OTPE3KH, WHTEpBaJlbl, 3alUCHIBATH
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanvyeckoM s3bIKe
4.2 OTMeuaTh B KOOPIMHATHOMN TIJIOCKOCTH TOYKHU T10 33JJaHHBIM KOOpIMHATAM
4.3 Crpouts rpaduku JuHeHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUMN y = [X|
OnuceiBaTh € MOMOLIBI0 (YHKUMNH HU3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMHU:  CKOPOCTb, BpEMS, pACCTOSIHME, I1IEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM padOThI
4.5 HaxonuTh 3HaueHue (pyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduueckuii cnocod mpencTaBiIeHUs U aHaIW3a UH(OPMALINH,
4.6 U3BJIEKaTh U HUHTEPIPETUPOBATh WH(POPMAIMIO M3 TpapUKOB pPEaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOM NPOTrPaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTara
1 Yucna v BBIYUCTICHUS
Hcnonp30BaTh HadalbHbIE NPEACTABIEHUSI O MHOXKECTBE JI€HCTBUTEIIBHBIX
1.1 yucen s CpaBHEHMs, OKPYIVIEHHUS U  BBIYUCIEHHH, H300paxkaTh
JEHUCTBUTEIIBHBIE YACIIA TOUKAMU Ha KOOPJAMHATHOM MPSMON
12 [TpumeHsATh TOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh

KBaJpaTHbIE KOPHU, HCHONb3ySd TMpPH HEOOXOOUMOCTH KaIbKYJIATOD,
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BBITIONHATh MPEOOPA30BaHUS BBIPAKCHHM, COJCpXKAIIUX KBAJApaTHBIC
KOpPHH, UCII0JIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp3oBaTh 3amucu OOJBIINX U MaJIbIX YUCEN C IIOMOIIIBIO ACCATUYHBIX
npobeit u creneHedt uncna 10

Anrebpanyeckue BbIpaXXEHUS

2.1

[IpuMeHsATh MOHSATHE CTENEHH C LEJbIM II0KAa3aTelIeM, BbBINOJIHATh
MpeoOpa3oBaHUs  BBIPAKEHUH, COAEpKAINIUX  CTENEHH C  LEJIbIM
I10Ka3areyieM

2.2

23

BBINONMHATE TOX/IECTBEHHBIE IPE0OPa30BaHUs PAllMOHATBHBIX BBIPAKEHUH
Ha OCHOBE MpPaBWUJ JCHCTBUI HaJ MHOTOWICHAMH U anreOpanvecKuMu
OpoosiMU

PacknanpiBaTh KBaI[paTHbIﬁ TpéX‘lJ’ICH Ha MHOXXUTCIIN

24

[IpumensTs npeoOpa3oBaHMs BhIpAXKEHUN I PELLIEHUS PA3JIMYHBIX 33734
13 MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKHU

3.1

YpaBHEHHUsI U HEPABEHCTBA

Pemarsn J'IPIHeﬁHLIe, KBaApPATHBIC YPAaBHCHUSA W pPALlMOHAJIbHBIC YPABHCHU!,
CBOAAIIUECA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: [ICPCMCHHBIMU

3.2

[IpoBOoaNTh mpOCTENHIINE UCCIEIOBAHNS YPABHEHUM U CUCTEM YpPaBHEHM,
B TOM 4YHCI€ C TPUMEHEHHEM TpapUUecKuX MpeACTaBICHUI
(ycTaHaBnMBaTh, UMEET JIU YPAaBHEHUE WM CUCTEMA YPaBHEHHUM peEIICHHUs,
€CIIM UMEET, TO CKOJIBKO, U TIpouee)

3.3

[lepexonuTh OT ciioBecHOW (OPMYJIMPOBKHU 334ayu K €€ anreOpandeckoin
MOJIETIM C TOMOIIBIO COCTaBJIEHMSI YpaBHEHHS WJIW CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/Jayd TOJY4YEHHBIN
pe3ynbTar

3.4

4.1

[IpuMeHATH CBOKCTBA YHUCIOBBIX HEPABEHCTB I CPABHEHMS, OLECHKH,
pelarh JUHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOW M HMX CHUCTEMBI,
naBaTh rpadUyuecKyr0 WUTIOCTPAIMI0 MHOXECTBA pEIICHUN HEpPAaBEHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIMU
[TornMath 1 UCMONBb30BaTh (YHKIIMOHATIBHBIC TOHATUS U S3BIK (TEPMUHBI,

CUMBOJIMYECKHE O0003HAUEHUs), ONpeAessATh 3HaueHHe (YHKIUH 110
3HA4YEeHHUIO apryMEeHTa, OINpeIeNIATh CBOUCTBA (PyHKIUH 110 €€ TpaduKy

4.2

9 KJIACC
Kon
NMpoBepsieMoro
pe3yJbTara

Crpouts rpaduKu 31€eMEeHTapHbIX PYHKINNA BUJA:
y =k/x,y=x%y=Xx>Yy=|X|, ONACHIBAaTh CBONCTBA YUCIOBOU (YHKITUU
o e€ rpaduky

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
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Yucia U BEIUMCIIEHUSA

1.1

1.2

CpaBHI/IBaTB " YIIOpAAOYHMBATH pallMOHAJIBHBIC U UPPAlUOHAIBHBIC YK CJIa

BeImonHATe apudMeTndyeckue AEHCTBHS C palMOHAIBHBIMU YHCIAMH,
coderas YCTHbIE M IHUCBbMEHHBIE IPUEMBI, BBIIOJHATH BBIYHUCICHUSA C
UPPALMOHAIILHBIMU YUCIIAMU

1.3

HaxomuTe 3HaueHWs cTeneHeW C LEJbIMA TOKa3aTelssMU U KOpHEH,
BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKEHUIN

1.4

OKpyrisaTh [OEHUCTBUTEIBHBIE 4YMCIIA, BBIIOJIHATH INPUKHUIKY pe3yJbTara
BBIYMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUN

VYpaBHEHUS U HEPABEHCTBA

2.1

2.2

23

PemaTe nuHENHHBIE U KBaJpaTHBIE YPAaBHEHMS, YPABHEHMS, CBOISIIMECS K
HUM, IPOCTEUIINE APOOHO-PATMOHATBHBIC YPAaBHEHHS

Pewmate cuctemMbl IByX JMHEWHBIX YPABHEHUH C JBYMs NEPEMEHHBIMHU U
CHUCTEMBbI JIBYX YpaBHEHUW, B KOTOPBIX OJHO YpPAaBHEHHE HE SBISETCA
JIMHEUHBIM

Pemartr TekcToOBBIE 3agauu aJ'IFC6paI/I‘ICCKI/IM crmocoboMm ¢ IIOMOIIBIO

COCTaBJICHHA YPABHCHUA WX CHUCTEMbBI JIBYX ypaBHeHI/Iﬁ C IByMs
MNEPEMCHHBIMU

24

IIpoBOaXTE ITpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHECHH,
B TOM YHCJIE C NMPUMEHEHHEM TpapHUuecKuX MpPEACTaBICHUN (Hampumep,
YCTaHaBIUBATh, UMEET JIM YPABHEHUE UIIU CUCTEMA YPABHEHUUN PEIICHMUS,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemarp nuHeiiHble HEpaBEHCTBA, KBAaJpaTHbIE HEPaBEHCTBA, U300pa’kaTh
pElIeHUE HEpPaBEHCTB Ha YMCIOBOM IPSAMOM, 3alMCBIBATH PEIICHHUE C
ITOMOIIIBIO CUMBOJIOB

2.6

2.7

Pemrate cuCTeMBl  JTHHEHMHBIX HCPABCHCTB, CHUCTEMbI HCPABCHCTB,
BKJIIOHAOOIUME KBAJPaTHOC HCPABCHCTBO, 1/13o6pa>1<aTb PEIICHUC CHUCTCMbI
HCPAaBCHCTB Ha YHCI0BOM pr[MOI\/'I, 3aluCbIBaTh PCHICHUC C ITOMOIIBIO
CHMBOJIOB

Hcnons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

OyHKIMU

3.1

3.2

3.3

PacrniozHaBaTh (DyHKIMM M3y4eHHBIX BHUJOB. [loKa3bIBaTh CXeMaTHUECKH
pacrojoXkeHnue Ha KOOPAWHATHOW IIOCKOCTH TrpaduKoB (QYHKIMHA BHJA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3HAYCHHI
K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIINN

[Toka3biBaTh CXeMaTUYECKH PACIOJI0KEHHUE Ha KOOPJMHATHOW IIOCKOCTH
rpa¢ukoB QyHKUIUH BUIa y = VX, y = |X| ¥ ONMCHIBaTh CBOMCTBA (DyHKIIMN

CrtpouTth 1 U300paxaTb CXeMaTHUECKU IrpauKu KBaIpaTUUYHbIX (DYHKIHIH,
OIKCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIMHA MO UX TpaduKam

3.4

Pacno3naBate KkBaJgpaTuuHyio GYHKIOUIO 10 (opmyse, NPUBOIUTH
IpUMephl KBaApPaTUYHBIX (QYHKUMA W3 peanbHOW KHU3HU, (QUIUKHU,
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T€OMETPUHU

4 Apudmernyeckasi 1 TeOMETpHYECKask IPOTPECCUU
41 Pacrnio3HaBaTh apu(METHYECKYI0O M TEOMETPHUYECKYIO0 NPOTPECCHH TpU
' Pa3HBIX crioco0ax 3a1aHus
BBIMONMHATE BBIYUCICHHUS C HWCHOJB30BaHHWEM (GOpPMYN #-TO YJIeHA
4.2 apu(METHUECKOW M T'€OMETPHYECKOW MpOrpeccuii, CyMMBI NEpBHIX n
YJICHOB
43 N300paxkaTh 4IEHBI MOCIIEAOBATEIBHOCTH TOYKAMH HA KOOPIAMHATHOW
' IJIOCKOCTH
Pemates 3amaun, cBA3aHHBIE C YHCIOBBIMH IOCIIEOBATEIBHOCTSMHE, B TOM
4.4 YyClIe 3a/1a4d M3 PEaTbHOW >KM3HU (C HCIONB30BAaHUEM KalbKYJIATOpA,

U (PPOBBIX TEXHOJIOTHHN)

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, NEPEXo]l OT OAHOM (opMbI 3amucu
1.1 npobeit k apyroil. IloHaTue panMOHANIBHOrO 4KCIA, 3alUCh, CpPaBHEHUE,
YHOPSAAOYMBAaHUE PALIMOHATIBHBIX YUCEI
12 Apudmernueckue AEMCTBUS C palMOHAIBHBIMM uMciaamu. Pemenue 3anad u3
) peasbHOM MPaKTHUKU Ha YacTH, Ha Jpoou
13 CremeHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHrne, IpeoOpa3oBaHHe
' BBIPQXCHHUI Ha OCHOBE OIpeeNIeHus, 3aIIUCh OOJIBIINX YHCEN
L4 [TporeHTsl, 3auCh MPOLIEHTOB B BHJIE APOOH M IpoOU B BHUJE MPOLEHTOB. Tpu
’ OCHOBHBIE 3a/1a4¥l Ha ITPOLIEHTHI, PEIIEHUE 3a/1a4 U3 PEaIbHOU TPAKTUKU
15 [Ipumenenne npu3HAKOB JEIUMOCTH, Pa3IOKEHHE HA MHOKUTEIN HaTypaIbHBIX
’ quce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPIMOHATBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
1 IIepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKECHHS C NEPEMEHHOW. JlomycTumble
' 3HAYCHUS TCPEMEHHBIX
59 [IpencraBneHre 3aBUCUMOCTH MEXIY BEJIWYMHAMH B Buie (HOPMYJIBL
' Brruncnenus no ¢popmynam
23 [TpeobpazoBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PAaBHbIE BHIPAYKEHUS
24 CBolicTBa CTENIEHN C HAaTYpaJIbHBIM IOKa3aTeIeM
)5 OpnowieHbsl U MHorowieHsl. CrteneHb MHorowieHa. CloXeHHE, BbIUUTaHUE,
' YMHOKEHUE MHOTOWJIEHOB
r 6 @®opMmyJbl COKpAaUIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMbI M KBaJpaT pPa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUS
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VYpaBHeHUe, KOpEHb YpaBHEHHUS, TMpaBWJia IpPeoOpa3oBaHMUS ypaBHEHHMS,

31 PaBHOCHJIIBHOCTb YPaBHEHUN
39 JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, 4YHUCJIO KOpPHEHW JIMHEWHOIO
' YpPaBHEHUS, PEUIEHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHre ypaBHEHUH IO YCIOBUIO 3aJadd. PelleHne TEKCTOBBIX 3a1ad C
' IIOMOUIbIO YPaBHEHUN
34 JluHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 rpaduk
CucreMa JByX JIMHEHHBIX YPAaBHEHUU C JBYMs NEpeMEHHbIMU. Pelienue cucrtem
3.5 ypaBHEHHI cHnocoOOM MOJCTaHOBKU. [Ipumepsl pemieHus TEKCTOBBIX 33134 C
IIOMOILBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpadpuku. @yHKIun
4.1 Koopaunara Touku Ha npsMon
49 YucnoBsle MpOMeXyTKH. PaccrosiHue Mexay AByMs TOYKaMH KOOPAMHATHOM
' psAMOI
43 [IpsimoyronpHas cucrema koopauHat, ocu Oxu Oy. Adcuucca U opAruHATa TOUYKH
' Ha KOOPJMHATHOM IIJIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHBIX (opmyaamu. YTeHune rpaduKoOB peasbHBIX
' 3aBHCHMOCTEM
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CoiicTBa GpyHKIMHA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux ynkuun y = [x|
4.7 I'paduueckoe perieHne JIMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 KBagpatHblii kopeHb u3 uwucia. IloHAaTme 00 HppaLMOHATBHOM YHUCIE.
' JlecaTtuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpolicTBa apu(pMETHUECKUX KBaJpaTHBIX KOpHEH W UX TMpPUMEHEHUe K
1.2 MpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUW W BBIYHCICHUSIM. JlelWCTBUTEIIbHBIC
yucna
1.3 CrerneHs ¢ 1eqbIM NTOKa3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKcia
2 AnrebpanuecKue BhIpaXKEHUS
2.1 KBagpaTHbIil TpEXWIEH, pa3IOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BRIUMTaHUE, YMHOKEHHE, JIETICHUE allreOpandecKux apooei
24 ParmonanbHble BEIpaXXeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHHS 1 HEPABEHCTBA
31 KBanparHoe ypaBHeHue, opMyia KOpHEHl KBaJpaTHOTO ypaBHeHHs. Teopema
' Buerta
3.2 Pemenne ypaBHeHui, CBOAAIMMXCS K JIMHEWHBIM U KBaJAPAaTHBIM
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33 [pocreiimme qpoOHO-pallMOHATIBHBIE YPaBHEHUS
I'paduueckas uMHTEpHpeTanus ypaBHEHUH C JBYMs IE€PEMEHHBIMH M CHCTEM
34 JMHEHUHBIX ypaBHEHUN C AByMs INEepeMeHHbIMH. [Ipumepsl pelieHust cucreMm
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenne TekcTOBBIX 3a7a4 anreOpandecKumM CrocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MTEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM
4 OyHKIHUH
41 [onarue Qynkuu. O61IacTe onpeneneHuss 1 MHOKECTBO 3HAUYCHUH (DyHKIIHH.
' CrniocoObI 3a1anus GyHKIUN
4.2 I'paduk dpynkumu. Urenue cBoicTB GyHKIMU 1O €€ TpaduKy
4.3 [Tpumepsl rpadukoB GYHKLINH, OTPAXKAIOLUIMX PEaTbHbIE TPOLECCHI
44 @OYHKIMYM, ONUCHIBAIOIIME NPSIMYH0 U  OOpaTHYI IPOINOPLHOHAIbHBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 @yHKIMH y =x7, y = x’
4.6 ®ynximn y = vx, y = |x|
4.7 ['paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYMCIECHUS
11 ParonansHble  4yucna, HMppalMoOHANbHBIE YHCIA, KOHEYHblE M OECKOHEUHbIE
' JIECTUYHBIE POOH
MHOX€eCTBO JIEHCTBUTENBHBIX YMCEN, NEHCTBUTENbHbIE YHCIa KaKk OECKOHEUHbIE
12 JeCSTUUHbIE NpoOu. B3anMHO OJIHO3HAYHOE COOTBETCTBHE MEKIY MHOXECTBOM
' JNEHCTBUTENBHBIX YUCEN U KOOpAMHATHOW mpsMoil. CpaBHEHUE IEHCTBUTEIbHBIX
qrcen
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMHU YACIAMU
Wsmepenus, npuOmkeHus, oueHKU. Pa3mepbl OOBEKTOB OKPYXAIOLIEro MHUPA,
L4 JUINTEJILHOCTh TIPOLIECCOB B OKpyKatomeM wmupe. [IpuOmpkéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxpyrienue umcen. [Ipukuaka M oLeHKa
pE3yJIbTaTOB BBIYUCIICHUI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUSI C OJHON NTEPEMEHHOMN
2.2 JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIMXCA K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHMe. Penienne ypaBHEHNH, CBOAAIIMXCS K KBaJIPaTHBIM
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bukBanpatHoe ypaBHeHue. [Ipumepsl pellleHHs] YpaBHEHHM TPETbEH U 4ETBEPTOMN

24 CTENEHEN pa3I0KeHUEM Ha MHOKUTEIN

2.5 Pemenune npoOGHO-paIiMOHAIBHBIX YPaBHEHHUH

2.6 CucreMbl ypaBHEHHI

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpaduK

2.8 Peuienue cucrtem AByX JJUHEHHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU

29 Pemenue cucrem AByX ypaBHEHHUM, OJJHO U3 KOTOPBIX JIMHEWHOE, a IPYroe — BTOPOil
' CTerneHu

2.10 I'padpuaeckas uHTEpIpETALMS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMECHHBIMH

2.11 Pemenne TeKCTOBBIX 3a7a4 alreOpanyecKuM crocooom

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Peuienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.14 Pemenne cucreM IMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU

2.15 KBanpaTHbie HepaBeHCTBA

516 I'paduueckass uHTEpHperanuss HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs
' HIEpEMEHHBIMU
3 OyHKIHUH

31 KBanparuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [lapaboma, KoopIuHATHI BEPIINHBI

napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

3.2 I'paduxu Gynkuuit y=kx, y=kx+bu ux cBoiictsa

33 I'paduxn ynkumii y=~k/x, y = x°’n ux cBoicTBa

34 I'padmku QyHkumii, u ux cBoiicTBa
4 YucnoBble OCIEN0BATENBHOCTH

41 Omnpenenenne U crnocoObl 3aJaHHs YHUCIOBBIX IOCIIENOBAaTEIbHOCTEN. 3agaHue
' MOCJIEIOBATEILHOCTH PEKYppPEHTHOU PopMyion U (opMyJioi n-ro uieHa

47 Apudmernueckass mnporpeccus. Dopmynsl  n-ro  wieHa apuMeTHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas nporpeccust. @opMyIibl #-To 4je€Ha T€OMETPUUYECKON MpOorpeccuH,
' CYMMBI TIEPBBIX 7 YIECHOB

44 N3o6paxenne 4aeHOB apu(METHUECKON M T€OMETPUUYECKOW MPOrpeccuili TOUKaMu
' Ha KOOPJMHATHOW MIIOCKOCTH. JINHEHHBINA U SKCITOHEHIIMAIBHBINA POCT

4.5 C1oKHBIE IPOLIEHTHI

ITPOBEPAEMBIE HA OI'D 10O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOTI'O

OBILIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMS
NpoBepPsIeMoOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 001IIer0o
TpeOOBaHUSA oOpa3zoBanus Ha ocHoBe PI'OC
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YMeHue onepupoBaTh NOHIATUSMU: MHOKECTBO, TIOJIMHOXKECTBO, ONIEPALIHI
HaJ MHOXECTBAaMH; YMEHHE OIEepUpOBATh MOHATHAMH: Tpad, CBA3HBIN
rpad, naepeBo, LUK, MNPUMEHSITh WX MPH pEIIeHUU 3a7ay; YMEHHUe
UCIIONIb30BaTh Tpauyeckoe IMpeACTaBICHHE MHOXECTB JUIsl OIUCAHUS
pealibHBIX MPOLIECCOB U SBJICHUH, IPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX
MPEAMETOB

YmMmenue OIICpHUPOBATH IIOHATHUAMU: OIPCACICHHUEC, aKCHOMa, TCopema,
J0Ka3aTCJIbCTBO, YMEHUEC PacCIiio3HaBaThb HCTUHHBIC n JIO’KHBIC
BBICKA3bIBAHUA, IIPHUBOAUTH IIPUMEPBI W  KOHTPHIOPHUMEPLI, CTPOUTH
BbICKA3bIBAHUA U OTpULAHUSA BBICKA3bIBaHUH

YMenue onepupoBaTh NOHATHUSIMU: HATYpajJbHOE YHCIO, NPOCTOE U
COCTaBHOE YUCIIO, IETUMOCTh HAaTypaJbHbIX YMCEN, MPU3HAKU JIETUMOCTH,
[eJI0e YMCII0, MOAYJb YKcia, OOBIKHOBEHHAs Ipo0b U JAecATUYHas ApoOb,
CTaHJAPTHBIA BUJ YMCJA, PALMOHAIBHOE YMCIIO, UPPALMOHAIIBHOE YHUCIIO,
apuMeTUYeCcKui KBaJIpaTHBI KOpPEHb; YMEHHE BBIMOJIHATH JEHUCTBUS C
YucCiiaMd, CpaBHMBATbL U YHOPAAOYMBATH 4YHUCJIA, NPCACTABIIATH 4YHMCJIa Ha
KOOPJMHATHOM IPSAMOM, OKPYIJIATH YHUCIIA; YMEHHE JelaTh NPUKUAKY H
OLICHKY pe3yJibTaTa BbIYUCICHUI

YMeHue onepupoBaTh IOHSTHSIMM: CTENEHb C LEJNBIM II0Ka3aTeleM,
apudMeTHUeCKUl KBaJpaTHBIH KOpEHb, MHOIOYJEH, airedpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENEHU OOJIbINE
€MHMIIBI; YMEHHE BBINOIHATH pacyéTsl 1Mo (opmynam, npeoOpazoBaHUs
LENbIX, JPOOHO-pAllMOHATBHBIX BBIPAKEHUH U BBIPAKEHUN C KOPHSIMH,
pa3o’KeHue MHOTOWIEHAa Ha MHOKUTENH, B TOM UYHUCJIE C UCIOJIb30BaHUEM
(bopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue omnepupoBaTh MOHSATUSMHU: YHCIOBOE DPABEHCTBO, YpPaBHEHHE C
OJIHOW NEPEMEHHOH, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peniarb JIMHEHHbIE M KBaJpaTHble YypaBHEHHs, JApOOHO-
palMoOHaJIbHBIE YpaBHEHHS C OJHOM TIEPEMEHHOM, CHUCTEMBI JBYX
JUHEMHBIX YpPaBHEHWH, JIMHEHHbIE HEPABEHCTBA U HX CHUCTEMBI,
KBaJ[paTHbIC U JPOOHO-pAIlMOHANbHBIE HEPABEHCTBA C OJJHOW MEPEMEHHOMH,
B TOM YHCJIE NPU PELICHUU 3a]ad U3 JPYTuX MPEAMETOB U MPAKTHYECKHUX
3a/1a4; YMEHHE HCII0JIb30BAaTh KOOPIMHATHYIO NMPSAMYI0 U KOOPAUHATHYIO
IUIOCKOCTh /17151 U300pakeHus pellieHui ypaBHEHU, HEpaBeHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Trpaduk (QyHKUUH, HYIU
(GYHKINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAcTaHUs,
yObIBaHUs, HamOoOJblllee W HaWMEHbIlee 3HAYCHUs (QYHKLUUHU; YMEHHE
ONEpUpPOBaTh MOHATHAMM: TNpsAMas MPONOPLHUOHAIBHOCTb, JIMHEHHAs
byHKIUSA, KBaapaTHuHas (QYHKUMsS, oOpaTHas MPONOPIHMOHATBHOCTE,
napaboia, runep0osia; yMeHUe CTPOUTh rpauku QYyHKIHM, HCIIOIB30BaTh
rpaduku s OINpeneseHHs CBOWCTB MPOLECCOB M 3aBUCHMOCTEH, IJis
pelieHuss 3anad U3 JAPYrux Y4YeOHbIX MPEIMETOB U pPEeaJbHOW IKU3HU;
yYMEHHUE BBIpaXKaTh (hopMyJiaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU
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YMeHue onepupoBaTh MOHATUSMU: MTOCIEA0BATEILHOCTD, apuMETHISCKAS
U TeoMeTpHYecKas MpOrpeccud; YyMEHHE UCIOJb30BaTh CBOWCTBA
nocieaoBaTenbHOCTEH, (HOPMYIBl CYMMBI U OOIIErO 4jeHa MPH PEIIeHUU
3aJa4, B TOM YHUCIE 33Ja4 U3 JAPYTuX Y4YEOHBIX NMPEAMETOB U pearbHOMN
KU3HU

YMeHue pemaTh 3a/1a4d pa3HbIX TUIOB (B TOM YKCJI€ HA MPOLEHTHI, TOJIH U
4acTH, JBUXKEHHE, paboTy, LIEHy TOBAPOB U CTOUMOCTb MOKYIIOK U YCIIYT,
HAJIOTHW, 3a7auyd u3 o0O0JacTu YIpaBICHUS JIMYHBIMA M CEMEHHBIMU
¢dbuHaHCaMM); YMEHHE COCTaBIISATh BhIPAXKCHMUsI, ypaBHEHUS, HEPABEHCTBA U
CUCTEMbl [0 YCIIOBUIO 3aJayd, HCCIENOBAaTh MOJyYEHHOE pEUICHHE U
OIICHUBATH MPABIOINOI00HOCTH MOTYYCHHBIX PE3YIbTATOB

YMeHHe onepupoBaTh NOHATHAME: (UTypa, TOUYKA, OTPE30K, MpsMasi, Iy,
JOMaHasi, yrojl, MHOTOYT'OJIbHHUK, TpPEYrOJbHHK, PAaBHOOCIPECHHBIA U
PaBHOCTOPOHHHIA TPEYTOJIbHHUKH, TPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEIUAHA,
OuccekTpuca " BBICOTA TPEYroJIbHUKA, YEeThIPEXYTOJIHUK,
napajuieJiorpaMM, — poMO,  TPSIMOYTOJIBHHK,  KBaJapaT,  Tparenus;
OKPYXHOCTh, KpyT, KacareibHas; 3HAKOMCTBO C IPOCTPAHCTBCHHBIMU
durypamu; yMEeHHE pemaTh 3aa4d, B TOM YHCJIE U3 TOBCETHEBHOMN KHU3HHU,
Ha HAXOXJEHUE TCOMETPUYCCKHX BEIMYMH C NMPUMEHECHHUEM H3yUEHHBIX
CBOICTB Quryp u ¢hakToB

10

YMeHue onepupoBaTh IMOHATHAMHU: PABEHCTBO (QHUTYp, PpPaBEHCTBO
TPEYTOJIbHUKOB; NapaJIeIbHOCTh M MEPHNEHIAUKYISIPHOCTD MNPSMBIX, yTOJ
MEXJy MpsAMBIMU, TEPHNEHAMUKYJSAP, HAKIOHHAs, MpPOeKUUs, mogo0ue
¢uryp, mogoOHbBIE TPEYrOJbHUKHU, CUMMETPUS OTHOCHUTEIBHO TOYKH U
IpsSMOif; yMEHHE pacrio3HaBaTh paBEHCTBO, CHMMETPUIO U mojio0ue Gpuryp,
NapaJIeIbHOCTb U NEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYIKAIOILEM MUpE

11

12

13

YMeHne OIICPHUPOBATH TMOHATHAMU: OJIMHA, PACCTOSAHUEC, YI'OJI (BCJ’II/I‘-II/IHa
yrIJia, CHHYC U KOCHHYC YTJia TPEYTroJbHUKA), TUIOIIa/Ib; YMEHUE OIEHUBAThH
pa3Mepsl IpeIMEeTOB U OOBEKTOB B OKPYXAlOIIeM MHpe; yMEHHE
OPUMEHSTh (POPMYJIBI MEpUMETpa U TUIOMIATd MHOTOYTOJIbHUKOB, IITHHBI
OKpPYXXHOCTM M  IJION[aAd  Kpyra, oObeMa  MIpSIMOYTOJILHOTO
napajuie’enunesaa; yMEHUE  MPUMEHATh  TNpPU3HAKK  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA, TEOPEMY
[Tudaropa, TPUrOHOMETPUUECKHE COOTHOILIEHUS AJISl BBIUMCICHUS [UIMH,
pacCTOAHUH, TJIOIIAACH

YMmenue u300paxkarh  MiIockue  GuUrypsl M HMX ~ KOMOWHAIMH,
IPOCTPAaHCTBEHHBbIE (UTYpPBl OT pPYyKH, C TIOMOILIbIO  YEepPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHCaHMIO

YMenue OIICpHUPOBATH MOHATHUAMU: NPAMOYTOJIbHAA CUCTEMAa KOOPAMWHAT,
KOOpAWHATBI TOYKH, BEKTOpP, CyMMa BCKTOPOB, MPOU3BCIACHUC BCKTOPA HA
YuCJIO, CKAJLKIPHOC MTPOU3IBCACHHUEC BCKTOPOB, YMCHHC HUCIOJB30BATh
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BEKTOPHI U KOOPAWHATHI JUISI TPEACTABICHUS JaHHBIX W PELICHUS 3a7ad, B
TOM YHUCJIE U3 IPYTUX yUEOHBIX MPEAMETOB U pealbHON KUIHU

14

VYmMmenune OIICPHUPOBATH NTOHATUAMMU: CTOJIOUKOBEIE U KPYTOBLIC JUAarpaMMEbl,
TaONUIBI, CcpeaHee apuMEeTHYecKoe, MeauaHa, HauOonibpliee W
HaMMEHBIIICEC 3HAYCHUS, Pa3Max YHUCIOBOrO Habopa, YMCHHE H3BJICKATH,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATH HH(OPMAIIHIO, IPEICTABICHHYIO B
TaONMMIAX M HA JUarpaMmax, OTPaKalolIyr0 CBOWCTBA M XapaKTEPUCTHUKU
pEalbHBIX MPOIECCOB W SBJIICHHN; yMEHHE pPAaclo3HaBaTh H3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMU: CIyYalWHBIM ONBIT (CIy4YalHBINA
OKCIIEPUMEHT),  DJIEMEHTapHOE  COOBITHE  (3JIEMEHTAapHbII  MCXOX)
CJIy4alfHOrO OmbITa, cilyyailHoe coObITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJUThb  BEPOSTHOCTH  CIydyallHBIX  COOBITMH B  ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUAMU; YMEHHE pelaTh 3aJauu
METOI0OM OpraHU30BaHHOIO Iepedopa M € HUCIOJIb30BAHUEM IpaBUIIA
YMHOKEHUS; YMEHHE OLIEHUBAaTh BEPOSITHOCTH pEaJbHBIX COOBITHUH H
ABJICHUHM, TIOHUMATh POJb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUIM B OKPY’KalOLIEM MHUPE U B KU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHUCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BpIOUpaTh NOAXOAIMMN N3YUEHHBIH METOA JUIsl pelIeHUs 3aauH,
IIPUBOAUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HHM, pACIO3HABATh NPOSBICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONUCHIBaTh OT/ACIIBHBIC BBIJAIOIINECS PE3YJIbTATHI, NOJYYEHHBIE B XOJE
pa3BUTHSA MAaTEMATUKU KaK HAYKH, IPUBOAUTH IIPUMEPHI MATEMATHUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHOU UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HatypanbHblie u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YU CEel
12 OOBIKHOBEHHBIE M JIECATUYHBIE APOOHM, MPOLEHTHI, OECKOHEYHBIC MEPHOANYECKHE
npodu
1.3 PanyonaneHele yncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHCIIaMHU
1.4  [eiictBuTenpHbIe yncia. ApupMeTHIecKre orepannu ¢ JeHCTBUTEILHBIMU YUCIaAMU
L5 [Tpubinnxénnple BBI‘II/\IJCJ'IGHI/I?I, IpaBUiIa OKPYIJIEHUs, TpPUKUAKA M  OLIEHKa
pe3ynbTara BEIUMCIECHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
27 Crenenb ¢ nenbM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM Noka3areneM. CBoiicTBa
' CTEIeH
23 MHorouseHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmerndecknii KOpeHb HATYypaIbHOW cTemeHu. J[efcTBuS ¢ apudMeTHUECKUMU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
3 VYpaBHEeHUs 1 HEpaBEHCTBA
3.1 Llenblie u 1poOHO-paliOHaNIbHBIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH YpaBHEHHH
39 Lensie u npoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB
3.3 Perrenune TekCTOBBIX 3a7a4
4 UucnoBsle nOCIe10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENILHOCTEH
4.2 Apudmernueckast 1 reoMeTpuueckas nporpeccuu. opmyia cI0XKHBIX IPOILIEHTOB
5 DOyHKIMHU
Oynkuus, cnocoOsl 3aaanus Gyskuun. I'paduk pynkuuu. O6nacTb onpeneneHus u
51 MHOXecTBO 3HaueHui pynkiuu. Hymn ¢ynkiun. IpomMexyTku 3HaKONOCTOSIHCTBA.
" TlpoMexyTKd MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl W MHHHMYMBI (DYHKIHH.
Haubounbiiee u HauMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IPsIMON U MIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPINHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTa
7.2 TpeyronpHuK
7.3 MHOroyrojapsHuKu
7.4 OKpY>KHOCTh U KpyT
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7.5

I/I3MepeHHe TCOMCTPHUICCKUX BCININH

7.6 BekTopsbl Ha n10CKOCTH

8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3  KomOunHaropuka
8.4 MHoxecTBa
8.5 I'padmsr
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

* Maremaruka. AnreOpa: 7-ii kmacc: 0a30BBId  ypOBeHb: Yy4eOHUK; 15-¢ w3manue,
nepepaboranHoe, 7 kimacc/ MaxkaperueB FO.H., Munmoxk H.I'., HemkoB K.M. u nap.; mox
penakuueit TenskoBckoro C.A., AknronepHoe oomiectBo «M3aarensctBo «IIpocBenienues

* Maremaruka. Anrebpa: 8-ii kmacc: 0a30BbIi  ypOBeHb: Yy4eOHHMK; 16-¢ u3maHME,
nepepaboranHoe, 8 kiacc/ MakapeueB FO.H., Munmioxk H.I'., HemkoB K.M. u nap.; mox
penakuuei TensikoBckoro C.A., AknuonepHoe oomiectBo «M3aarensctBo «IIpocBemnienues

* Maremaruka. AnreOpa: 9-ii kmacc: 0a30BBI  ypoBeHb: Yy4eOHUWK; 15-¢ w3manue,
nepepaboranHoe, 9 kimacc/ MaxkapeiueB FO.H., Munmox H.I'., HemkoB K.M. u nap.; mox
penakmueii TenskoBckoro C.A., AknronepHoe obmectBo «M3marensctBo «lIpocBemnienne

METOAUYECKHUE MATEPHAJIbBI U1 YUUTEJIA

* Maremaruka. AnreOpa: 7-ii kmacc: 0a30BBId  ypoBeHb: y4eOHUK; 15-e wu3ganue,
nepepaboranHoe, 7 kiacc/ MaxkapsiueB FO.H., Munmox H.I'., HemkoB K.M. u ap.; mon
penakmueii TenskoBckoro C.A., Aknroneproe obmectBo «M3marensctBo «lIpocBenieHne

* Maremaruka. AnreOpa: 8-ii kimacc: 0a30BbIii  ypoBeHb: y4eOHMK; 16-¢ wu3maHue,
nepepaboranHoe, 8 kimacc/ MaxkaperueB FO.H., Munmox H.I'., HemkoB K.M. u nap.; mox
penakmueii TenskoBckoro C.A., Aknroneproe obmiectBo «M3marensctBo «lIpocBemnienne»

* Maremaruka. AnreOpa: 9-if kmacc: 0a30BBId  ypoBeHb: y4eOHUK; 15-e wu3gaHue,
nepepaboranHoe, 9 kmacc/ MaxkapsiueB FO.H., Munmox H.I'., HemkoB K.M. u nap.; mon
penakmueit TensikoBckoro C.A., AkunonepHoe o6mectBo «M3narenpctBo «lIpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e Etudes.ru — Ha caiiTe npeacTaBieHbl 3TIO/Ibl, BBINOJIHEHHbIE C UCIIOJIb30BAHUEM COBPEMEHHOMN
KoMmnbroTepHON 3D-rpaduku, pacckasbIBalOLIe O MAaTEMATUKE U €€ TPUTIOKEHUSX.

o Geogebra — mpuiIokKEeHHE C OTKPHITHIM MCXOJHBIM KOJOM, CIIEHUAIBHO pa3pabOTaHHOE Kak
CPEeICTBO M3YUYEeHUS U 00YUECHHUsI TEOMETPUHU U anredpe.

e mathproblems.ru/ - cOOpHUK 3a1a4 o maremaruke. [loMuMo camux 3aJaHui, HA CalTe €CTh

KOHCTPYKTOP JIA CO3JaHUA CAMOCTOATCIIbHBIX U KOHTPOJBbHBIX pa60T.
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