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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMA: OHA
o0ecreynBaeT U3ydeHue IPYTux AUCHHUILIINH, KaK €CTECTBEHHO-HAyYHOTO, TaK ¥ TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMsl U B MOBCEIHEBHON KHU3HH.
PazButne y oOydaromuxcss Hay4yHbIX IIPEACTaBIEHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyecknx aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTH4eCKOH HayKoW sSBIEHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, PO MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHUS U KAa4yeCTB
MBILIEHHSI, HEOOXOAMMBIX AJI aJalTallid B COBpPEMEHHOM LHdpoBoMm obmectBe. M3ydyeHnue
anreOpbl o0ecrieynBaeT pa3BUTHE yMEHUs HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEepXKIeHUs. OcBOeHHE Kypca ajireOpbl o0ecreynBaer
pa3sBUTHE JIOTUYECKOTO MBIIICHUS OO0YYaloIUXCA: OHM MCIOJB3YIOT JAEAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIEeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanosiaraeT 3HAYMUTEIbHBIM OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pEUIeHHe 3ajay SABJISETCS — pealu3aluei
JeSITeIbHOCTHOTO MPUHLIUIIA 00Y4EHUsI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKaTeIbHO-METOAMYECKUE JIMHUM: «Yucma u
BBIUUCIICHUS», «AJreOpandeckue BbIPAKEHUSN», «YPaBHEHHUS M HEpPaBEHCTBA», «DYHKLHN».
Kaxnas u3 3Tux conepkaTelbHO-METOANYECKUX JIMHUI pa3BUBAETCS Ha MPOTSKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOTo Kypca
00yJaromuMCcs IPUXOAUTCS JIOTUYECKH PacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THUM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOIO MaTEeMaTHYeCKOIro
s3pika. CopeprKaTenbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Amnredpay siBIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOTMYECKOrO MBIIIJICHHUS,
(GOpMHPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TaK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHA O YHCIE HAa YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C pallMOHAJIBHBIMH U UPPALMOHAIBHBIMH YHCIAMH,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEHCTBUTENLHOM YHCIe. 3aBepIIEHHE OCBOCHUS YUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHHIO Yy  OOydarOUIMXCS
MaTeMaTHYeCKOro ammnapaTa, HEoOXOJMMOIro IS pelleHUs 3ajad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHus
yueOHBI  MaTepuan TpPYNIUpPYeTcss BOKPYT  palMOHANBbHBIX  BbIpakeHHMH.  Aunredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JJIS1 IOCTPOCHUSI MaTeMaTHYeCKHX MoJenei,
OTKCAHMs MPOLECCOB U SBJIECHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
NanbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJMUMOTro, B YACTHOCTH, JUIS
OCBOCHHS Kypca WH(GOPMATHKH, ¥ OBJIQJCHWE HABBIKAMH JICTYKTHBHBIX pPAaCCYXKICHUI.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.
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Copepxanne  (QyHKUHOHAIbHO-TpapUUECKOW  JIMHUM  HalEJIeHO Ha  IOJIy4eHHue
00yJarmUMUCs 3HAaHUN 0 QYHKIMIX KaK BOKHEHIIEH MaTeMaTUYeCKOW MOJEIHN JJIsi OMUCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX INMPOLIECCOB M SBICHUI B mpuponae u odmectBe. M3yuenue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CUMBOJIMYECKHE, Tpaduyueckue,
BHOCHT BKJIaJ] B ((OPMHUPOBAHKE TIPEJCTABICHUN O PO MATEMATHKU B Pa3BUTUU LUBHIIU3ALUU
U KYJIbTYpHI.

CormacHo yudeOHOMY IUIaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOPBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pasflienbl coiepxaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpandecKkue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenne yuebHoro xkypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIEIIO).
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COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yucia 1 BBIYMCICHUSA

Jpobu 0ObIKHOBEHHBIE U A€CATUYHBIE, TIEPEX0]] OT OJIHOI (POPMBI 3anucu Apodeii K Ipyrou.
IloHsAiTHE pPAaLMOHAIBHOIO YHWCIA, 3aIIUCh, CPABHEHME, YIOPSAJOYMBAHUE PALMOHAIBHBIX YUCEI.
Apudmernueckne ASUCTBUS C pallMOHAIBHBIMU YHciIaMu. Perenue 3a1ay U3 peaabHON MPaKTHKH
Ha YacTH, Ha JPOOH.

Cremnenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeAeseHue, MpeoOpa3oBaHUE BHIPAKEHUI Ha
OCHOBE OIlpeJieIeHHs], 3auch Oonbux unced. [IponeHTsl, 3anuch MTPOLUEHTOB B BUAE ApOOU U
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIC 33/1a4M Ha NPOLIEHTHI, PEIICHHE 3a7ay U3 peabHON
IPAKTHKU.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIM HAaTypaJIbHbBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMas U 00paTHas MPONOPLHUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEeMEHHOM. JlomycThmble 3HAYEHUS
nepeMeHHbIX. [IpeacTaBnenue 3aBUCUMOCTH MEXIy BeTMYMHAMHU B BHJIe GOpMyIbl. Beruucienus
no ¢opmynam. IlpeobpazoBanrne OYKBEHHBIX BBIPAXKEHHM, TOXIECTBEHHO pPaBHbBIC BBIPAKCHMUS,
npaBuiia MpeoOpa3oBaHMs CyMM W NPOM3BEACHUH, MpaBUIa PACKPHITUS CKOOOK M TPUBEACHUS
NOJOOHBIX CITaraeMbIX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM I1OKA3aTEIEM.

OpnHouneHnbl U1 MHOrowieHbl. CteneHb MHOrowieHa. Clo)KeHue, BbIYMTaHUE, YMHOXKEHHUE
MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMBbI M KBaJIpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHs, MpaBHUia MpeoOpa3oBaHUS YpaBHEHMs, pPaBHOCUIBHOCTb
YpaBHEHUM.

JluHeitHoe ypaBHEHHME C OJHOM NEPEMEHHOM, YWCIO KOpPHEW JIMHEWMHOrO YypaBHEHHS,
pelieHne JMHEHHBIX ypaBHeHMH. CocTaBlleHHWE YpaBHEHMH IIO YCIOBHUIO 3ajaudd. Pemenue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMs NepeMEHHBbIMU U ero rpaguk. Cuctema JIBYX JHMHEHHBIX
yYpaBHEHUW C JIByMs IEpEeMEHHbIMU. PelieHne cucteM ypaBHEHHH CIOCOOOM TMOACTAHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopanaara Toukum Ha mnpsmoi. UucinoBele NPOMEXKYTKH. PaccTossHMe Mexay IByms
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cucrema koopAauHat, ocu Ox u Oy. Abcuucca W OpJIuMHATa TOYKU Ha
KoOpAWHATHOM mockocTu. Ilpumepsl rpadukoB, 3agaHHbIX ¢GopmynaMu. YUTeHue rpadukos
peanbHbIX 3aBUcuMocTei. [lonstue ¢pyuxuuu. I'paduk ¢pynknuu. CoiictBa GyHkuuid. Jluneinas
byuknus, eé rpapuk. I'padpux ynkuuu y = [x|. ['paduyeckoe penieHne TMHEHHBIX YpaBHEHUN U
CHCTEM JIMHEHWHBIX YPaBHEHHU.

8 KUIACC

Yucia v BbIYUCICHUSA

KBagpatueiii kopenb w3 umcna. [loHstne 00 wuppanuoHaabHOM uHcie. JlecATUIHBIC
npUOJIMKEHUST UPPalMOHANBHBIX yucen. CBOICTBa apupMETHYECKHX KBAJPATHBIX KOpHEH M uX
OpUMEHeHHe K MNpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHHM M BbIYUCIEHHUSIM. JleHCTBUTEIbHBIE
qucia.

CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Auredpanyeckune BbIpaKeHHUs
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KBazpaTHblil TpEXUIIEH, pa3ioKeHUE KBAAPATHOIO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpanueckast apo06b. OCHOBHOE CBOMCTBO anredpamueckoil apodu. CroxeHue,
BbIYUTAHUE, YMHOXKEHHE, JielieHue ainredpandyeckux ApoOeil. PanuoHaibHble BBIpAXXEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHUI, CBOISAIIMXCS K JHMHCHHBIM H KBajapaTHbIM. [Ipocreiimue npoOHO-
palyoHaIbHbIC YPAaBHEHUS.

I'paduueckass nHTepHperanus ypaBHEHUH C JBYMS MEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YPaBHEHUH € ABYyMs NIEpeMEHHBIMU. [IprMepsl peleHus CuCcTeM HEJTMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMM.

Perienue TekCTOBBIX 3a7au anre0pandeckuM CrocoOoM.

UucnoBble HEpaBEeHCTBA M MX CBOMcTBa. HepaBeHCTBO ¢ OAHOM TEPEMEHHO.
PaBHOCUbHOCT, HepaBeHCTB. JIMHelHblEe HepaBeHCTBA € OJHOM mnepeMeHHOH. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue Qynkuuu. O6gacTh ONpeneneHnuss 1 MHOXKECTBO 3HadeHuM ¢yHkuuu. CriocoOsl
3amanus QyHKIUH.

I'padux ¢yskmuu. Urenwe coicTB ¢yHkumu mo e€ rpaduky. [Ipumepsl rpadukoB
(byHKLUH, OTpaXXaIOLUX pealbHbIe IPOLECCHI.

@OyHKIMY, ONMCHIBAIOIIME NPSAMYIO U OOpaTHYI NPONOPLUOHANbHbBIE 3aBHCHUMOCTH, HMX
rpaduxu. Oyukiun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe peienne ypaBHeHHil i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUSA

PanyonasnpHble 4Kciaa, UPpalMOHAIBHBIE YHCIA, KOHEYHblE U OECKOHEYHbIE IeCATHUYHBIC
npobu. MHOXKeCTBO JEMCTBUTENBHBIX YHCEN, JACWCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
JecsiTUUHble ApoOu. B3anMHO 0/1HO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBUTEIbHBIX
4KCell U KOOPAUHATHOU MIPSAMOM.

CpaBHEHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHdecKue IeHCTBUS C JeHCTBUTENbHBIMU
YUCIIaMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTETLHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MHpE.

[TpuOmmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb MpHOMMKeHHs. OKpyIrJeHHe 4YHced.
[Tpukuaka v oLeHKa Pe3yIbTaTOB BEIYUCICHHM.

YpaBHeHHUs! M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOIAIINXCS K KBaJApaTHBIM. bukBagpaTHoe
ypaBHeHue. [IpuMepsl pellleHHs ypaBHEHUN TPETbEH M YETBEPTOM CTEIEHEW pa3iIoKEHUEM Ha
MHOKUTEH.

Pemenne npoOHO-palimoHAIbHBIX YpaBHEHUH. Pellienre TeKCTOBBIX 3a/1au anreOpandecKum
METOJIOM.

VYpaBHeHHe C OByMs IMEpeMEHHBIMH M ero rpaduk. Pemienue cuctem IBYX JHMHEHHBIX
YpPaBHEHHUH C JByMsl INepEMEHHbIMU. PeleHue cucrteM JBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEeHoe, a Apyroe — BTOpoi crteneHu. ['paduueckas mHTEeprnpeTanusi CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpanyeckKuM CrocoOoM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.
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PeuieHne JIMHEWHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHON. PernieHue CuUCTeM JIMHEHWHBIX
HEpaBEHCTB C OJHOW mepemeHHOW. KBanmparHele HepaBeHcTBa. 'paduueckas MHTEpIpeTaIys
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunass ¢ynkums, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

['padukn Gpyrxmmii: y = kx, y=kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTsa.

Yucii0BbIe NOCIEI0BATEIBHOCTH U NPOTrPECcCUM

[ToHsiTHE YMCIIOBOM MOCIIEIOBATEIBHOCTH. 3aJaHUE IOCIIEI0BATEIbHOCTH PEKYPPEHTHOU
dbopmyIoit u HGopmyIoi n-ro dieHa.

Apudmernueckas u reoMmeTpudeckas nporpeccur. @opMyisl #-ro wieHa apupMeTHIecKom
Y TEOMETPUYECKON IPOrPECCHUI, CYMMBI IIEPBBIX 71 YJICHOB.

N3o00pakeHne 4ieHOB apu(METUYECKOW M TE€OMETPUUYECKOW NPOrpPEecCHi TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHLIUAIbHBINA pocT. CI0XKHBIE TPOLIEHTHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  pe3yJIbTATBI  OCBOCHHS  MNPOrpaMMbl  y4eOHOro  Kypca  «Aunredpar
XapaKTEPU3YOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHUEM K JTOCTHMIKECHHSM POCCUUCKUX MATEMATUKOB M POCCHMCKOW MATEMATHYECKOM IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpaKJaHWHA W peau3ald ero Mpas,
MPEJICTABJICHHEM O MaTeMaTHYEeCKMX OCHOBaX (YHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLEAYyp Tpa)JAaHCKOro oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO
ATHUYECKHX MpPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHUKEHHH HayKd, OCO3HAHUEM
BOKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YyaCTHE€ B PEIICHUM MPAKTUYECKHX 3aJad MAaTeMaTHYeCKOU
HAIMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTU MAaTeMaTU4YecKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUISL YCIIEITHON TTPO(eCcCHOHAIBHON ACSITENFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUW, OCO3HAHHBIM
BBEIOOPOM W TIOCTPOCHUEM HHIUBUIYaTbHOU TPACKTOPUU OOPa30BaHMSI U KU3HECHHBIX IUIAHOB C YIETOM
JUYHBIX HHTEPECOB M 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHYCCKOMY BOCHPHSITHIO MAaTEMATHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHNH, yMEHUIO BUJIETh MaTeMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUEHTAIINEH B IeATEeIHLHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MIPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX DPAa3BUTUSI YETIOBEKA, MPUPOJBI M OOIIECTBA, TOHUMAHUEM MaTEMaTUYeCKOW HayKd
KaKk cdepbl YETOBEYECKON JCATEIHHOCTH, OSTamoB €€ pPa3BUTHS M 3HAYUMOCTH JJisi Pa3BUTHS
LUMBWINA3AIMU, OBJAJCHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTH4YeCKOM KyJIbTYypOol Kak CpelCTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIIIMMU HABBIKAMU UCCIIE0OBATENIbCKOM €SI TEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbl 3/0POBbSI U 3IMOLHOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTBIO TMPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPEcax CBOErO 3J0pPOBbS, BEIACHUS
3I0pOBOTO 00pa3a JKU3HU (3A0pPOBOE MNHTaHUE, COATAaHCUPOBAHHBIA pEXUM 3aHATHH M OTIBIXA,
perynspHas ¢puznyeckas akTUBHOCTh), C(hOPMHUPOBAHHOCTHIO HaBbIKa pediekcuy, IpU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ IpaBa JIPyroro 4elIoBeKa,

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHEHTAIlMe Ha TpPUMEHEHHWE MaTeMAaTHMYeCKUX 3HAHMW [UIS pelIeHus 3anad B 00JacTu
COXPaHHOCTH OKPYXKAIOIIEH Cpejibl, TUTAHUPOBAHMSI IMIOCTYIKOB M OIEHKH X BO3MOJKHBIX MOCIICICTBUMA
JUIS OKpY’Karollell cpeqbl, 0OCO3HAHHEM TI00albHOIO XapakTepa HKOJIOTHUYECKUX MpoOJeM U MyTed Ux
pelieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSM COLMATBHOM M PUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSX HEONMPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATeTbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y IPYTUX JIIOJCH,
MpHOOpPETaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTIbITA IPYTHX;

HE0OXOMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWN, B TOM 4YHuClIe (GOPMYIHPOBATH HUIEH,
MIOHSTHSI, TUTIOTE3bI 00 0OBEKTAX U SBICHUSX, B TOM YHCIIC PAHEEC HEU3BECTHBIX, OCO3HABATH AC(PHUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;
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CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK
BBI30B, TpeOYyIONINil KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U JeHCcTBUA, (HOPMYTHUPOBAThH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble JIorHuecKkue AeicTBHA:

e BBUBIATH U XapaKTEpU30BaThb CYLIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIGHUH MEXNy TMOHATHAMHU, (OPMYIHUPOBATH OIpPENCICHUS TOHATHH,
YCTaHaBJIMBATh CYIIECTBEHHBI MNpH3HAK KJIACCU(UKALUM, OCHOBAaHUS Uil OOOOIIEHUs U
CPaBHEHHUs1, KpUTEPHUU ITPOBOAMMOIO aHAJIN3a;

® BOCIPUHMMATh, (OPMYJIHUPOBAaTh M NPeOOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTENIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

® BBIIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M INPOTUBOpeuus B (akrax,
JAHHBIX, HAOJIOJCHUAX U YTBEPXKIEHUAX, MpengaraTb KpPUTEPUM JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, IEAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3aKJIFOUEHHU M, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTENbCTBA MATEMATUYECKUX YTBEPXKACHUH (NPSIMBIE W OT MPOTHBHOIO),
IIPOBOJAUTH  CaMOCTOSITEIbHO  HECJIOXKHBIE JIOKa3aTelbCTBA MaTeMaTUYeCKUX (DaKToB,
BBICTPaMBaTh apryMEHTAllUl0, MPHUBOJAUTH IPUMEPHl U KOHTPIPUMEPBI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BbBIOMpaTh crocod pemieHus yueOHOW 3afauM (CpaBHUBATh HECKOJBKO BApHAHTOB PELICHMS,
BbIOMpPATh HanboJee MOIXOASIMMI ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKkue AeiCTBUA:

® UCMOJb30BaTh BOMNPOCHI KaK MCCIENOBATENbCKUA HMHCTPYMEHT MO3HaHHUsA, (HOPMYIHPOBATH
BONIPOCHL, (PUKCUPYIOLIUE IPOTUBOPEUHE, NPOOJIEMYy, CAMOCTOATEIbHO YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TMIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUI0, MHEHHE;

® IIPOBOJUTH I10 CAMOCTOSITENILHO COCTABIEHHOMY IIJIaHy HECJIOKHBII 3KCIIEPUMEHT, HEOOIIBIIIOE
UCCIIEIOBAaHHE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKoro oObeKTa, 3aBUCHUMOCTEN
00BEKTOB MEXKIY COOO0M;

® CaMOCTOSTENIbHO (OPMYIMPOBATh OOOOIIEHHS M BBIBOJBI 1O pe3yjbTaTaM MpPOBEIEHHOIO
HaOJI0ACHNUS, UCCIIEI0BAHMS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX Pe3yJIbTaToOB, BEIBOJOB
A 0000IIEHUH;

® IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATh MIPEAIIOJIOKEHHS O €r0
Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

® BBIBIATH HEIOCTATOYHOCTh W M30OBITOUHOCTh WMH(OPMALIUU, AHHBIX, HEOOXOIMMBIX JIst
pelIeHns 3a/1a4y;

e BbIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETHUPOBATH HHGOPMAIUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

e BbIOMpaTh (GopMy IMpeacTaBieHuss MHGOPMAIMM M WJUIIOCTPUPOBATH pelIaeMble 3ajauu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAUAMHY;

® OlEHUBaTh HAAE&KHOCTh HMHQOPMAIMHM IO KPUTEPUSIM, MPEJIOKEHHBIM YUYHUTENIeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

® BOCIPHUHMMATh U (HOPMYJIHPOBATH CYKICHHS B COOTBETCTBUH C YCIOBHUAMU U LEISIMHU
o0I1IeHus, SICHO, TOYHO, TPAMOTHO BBbIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NUCBMEHHBIX
TEKCTax, JaBaThb IOSICHEHHWS IO XOAY pEIICHHsA 3aJa4yd, KOMMEHTHPOBATH IIOJYyYCHHBIN

Pes JIBTAT, .
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e B Xx0/€ OOCYXKIEHHUs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pelaeMoil 3a1aum, BHICKa3bIBaTh UIEH, HAIlEJIEHHbIE HA MOUCK PELIEHUSs, COMOCTaBIsATh CBOU
CYXACHHSI C CYKICHHUSIMH APYTUX YYACTHUKOB JHANIOTa, 0OHAPYKUBATh PA3IHYME U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

® [PEACTaBIATH PE3YNbTaThl PEIICHHUS 33/a4H, SKCIEPUMEHTa, MCCIIEOBAHUs, MPOCKTa,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIUICHUS C YYE€TOM 3a/Jad MPE3CHTAIUU |
0COOCHHOCTEH ayAUTOpUH;

e [IOHMUMaTh W WCIIOJNH30BATh MPEHMYIIECTBA KOMAHJAHOW M WHAMBHAYAJIbHON pabOThHI Tpu
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1aY;

® [pUHUMATh 1IE€Jb COBMECTHOM JEeATENbHOCTH, IJIAHHUPOBATh OPTaHU3ALMI0 COBMECTHOU
paboThl, pacrpeneisTh BUAbBI pabOT, JAOrOBapUBAThCS, OOCYXAAaTh MPOLECC M PE3yJbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B TPYHIOBBIX (opmax paboThl (0OCYXKACHHUS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBl ¥ JIPYTUE), BBITIOJHATH CBOIO YacTh PaOOTHI M KOOPJWHUPOBATH CBOM JICHCTBHUS C
JIPYTUMH YICHAMH KOMAaHJbBI, OIEHUBATh Ka4eCTBO CBOCTO BKJIaJa B OOMIMN TPOAYKT IIO
KpUTepUsiM, cHOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryisiTuBHbIE YHHBepCcaJIbHbIE yUeOHbIe IeiicTBUS
Camoopranuzanmusi:

® CaMOCTOSITENIbHO COCTAaBISThH IUIAaH, alTOPUTM pElIeHUs 3a7auu (WIM €ro 4acTh), BHIOMpATh
CIoco0 pemieHuss ¢ Y4YETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHIA ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

e BJageTh CcHoco0aMH CaMOIPOBEPKH, CAMOKOHTPOJSI MpoIlecca M pe3ylibTaTa pEeHICHHUs
MaTeMaTHYeCKOH 3a7auu;

® MpeABHAETh TPYTHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH MpU pEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTUBBl B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HANJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIEHMBaTh COOTBETCTBUE pe3yJbTaTa MAEATEIHLHOCTH TIOCTABICHHOM Il W YCIOBUSM,
OOBSICHATh TPUYHHBI JTOCTYIKEHUS WU HEIOCTIKEHUS IIeJH, HAaXOIUTh OIMNOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MoxyquT CIEIYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucna v BbIYMCICHUSA

BbimonHATe, coueras yCTHble M TNHCbMEHHBbIE NpUEMBI, apudmeTHueckue neicTBUA ¢
palOHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Hau€HUS YUCIIOBBIX BBIPAXKEHUN, NMPUMEHSATh PazHOOOpa3HbIE CIOCOOBI M MPHUEMBI
BBIUHCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHHM, COIEpPKALUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexoauTh OT 0HOM (OPMBI 3amKCH YUCEN K ApYyroi (peodpa3zoBbIBAaTh JECATUYHYIO IpOOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO POOB).

CpaBHUBaTh U YIOPSAJO0YMBATH PALlMOHAJIbHbIE YUCIIA.

OKpyriaTh yncna.

BBINONHATE TNPUKHUAKY W OLEHKY pe3yjbTaTa BBIUMCICHHMM, OLIEHKY 3HAYEHW 4YHMCIOBBIX
BBIpaXEHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3I0kKEHHE Ha MHOYKUTEIN HAaTypaJIbHbIX YHCEI.

Pemare NpakTUKO-OPDUCHTHpPOBAHHBIE  3aJa4d, CBS3aHHBIC C OTHOUICHWMEM  BEIUYHH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMH, MHTEPIPETUPOBATh PE3yNIbTaThl PEIICHUS 3a1ad C
y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.
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Hcnonb3oBare anreOpanyeckyl0 TEPMHUHOJOTHIO W CHUMBOJHMKY, MPUMEHSATh €€ B Tmpolecce
OCBOCHHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHHUH MTPU 3aJJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BbimonHATe npeoOpa3zoBaHMs 1LIEJIOI0 BBIPAXKEHMS B MHOIOWIEH IPUBEICHHEM I10J00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYIECHA HA MHOTIOYWIEH M MHOTOWIEHA Ha MHOIOYJIEH, IIPUMEHSATH
(bopMyIbl KBaipaTa CyMMBI U KBaipaTa pa3HOCTH.

OcCymecTBIATh pa3jioKEHUE MHOIOYJICHOB Ha MHOXKUTENIM C IOMOIIBIO BBIHECEHMs 3a CKOOKH
00111€r0 MHOXKUTEIS, TPYIIIUPOBKHU ClIaraeMblX, IPUMEHEHUs (POpMYIl COKPALIEHHOTO YMHOXKEHUS.

[TpumensaTh npeoOpa3oBaHUsT MHOTOWICHOB JJIsl PEIICHHS PAa3IMYHBIX 337a4 M3 MaTEeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaJIbHOMN IIPAKTUKH.

Hcnonb3oBaTe cBOICTBa cTeneHel ¢ HaTypaJbHBIMU IOKa3aTelsIMH s IpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHeENHbIE YpaBHEHUS C OJHOM NIEPEMEHHON, IPUMEHSS IIPABUIIA IIEPEX0a OT HCXOLHOTO
YPaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsiTh, ABIIAETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars mpuMepsl map 4uCeN, SBISIOLNIMXCA PEUIEHHEM JIMHEWHOIO YPAaBHEHUS C JBYMS
IIEPEMEHHBIMHU.

Ctpoutbh B KOOPAMHATHOHN INJIOCKOCTHU IpaMK JMHEHHOrO0 ypaBHEHHs C JBYMs I€pEMEHHBIMHU,
HOJIb3YsICh I'paMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pematb cucteMpl IBYyX JTMHEMHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocTaBidTh U pemiath JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHMH IO YCIOBHIO
3aJla4M, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIyYE€HHBIN pe3yJIbTar.

DyHKUNH

N3o0paxkaTh Ha KOOPAWHATHON MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJMHATAM,
Jy4YH, OTPE3KH, HHTEPBaJIbl, 3aIIUCHIBATH YHCIOBBIE IPOMEXKYTKH HA alNredpanyeckoM s3bIKe.

OTMeyaTh B KOOPJMHATHOW IMJIOCKOCTH TOYKM MO 3a/laHHBIM KOOpJAMHATaM, CTPOUThH IpaduKu
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKIMU y = [X|.

OnuceiBaTh € MOMOILIBIO (PYHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXJIY BEIMUYMHAMHU: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduyeckuil crnocod MpeACTaBICHUS M aHalW3a HWHQOpPMalUU, U3BIEKaTb U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEM.

K xonity 00yuenus B 8 ki1acce 00yJaromuics MoxyquT CIEIYIONME TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTICHUA

Hcnonp30BaTh HaYaJIbHBIE MPEJCTABIECHUS O MHOYKECTBE JE€HCTBUTENIBHBIX YUCEI JUIsl CDAaBHEHUS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC YK CIIa TOUKAMHU Ha KOOPIWHATHON MPSIMOH.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBaJPAaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHbIE KOPHH,
UCTOJB3Ys NMPU HEOOXOAUMOCTH KaJIbKYISATOP, BBIIOIHATH TPeoOpa3oBaHus BBHIPAKEHUH, COAEpKAIINX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonb3oBarh 3anucH OONBIIMX U MajbIX YHCET C MOMOIIBIO JIECATUYHBIX ApoOel U creneHei
gyucna 10.

Auaredpanyeckne BbIpaKeHHA

[IpuMeHATh MOHATHE CTENEHH C IIeJbIM IMOKa3aTeleM, BHIIOIHATh MPeoOpa3oBaHus BhIPAKEHHIH,
COJIep KallMX CTENEHHU C LEIbIM IT0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH HAa OCHOBE IPAaBHII
JEHCTBUI HaJl MHOTOYWICHAMH U allreOpandecKuMH IpOOsMHU.

PackmanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEINH.
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[TpumensaTh npeoOpa3zoBaHUs BBIPAKEHHUH Ui pEIICHUS pa3IMyHBIX 33a7ad M3 MaTEeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeElHbIE, KBaJApaTHbIE YPaBHEHUS M PALMOHAIBHBIC YPAaBHEHHSA, CBOISLIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH ¢ ABYMs [IEPEMEHHBIMHU.

[IpoBOAMTHE MPOCTEHINME HCCIEIOBAHMUS YPAaBHEHMM M CUCTEM YypPaBHEHUH, B TOM 4YHCIE C
IPUMEHEHUEM TIpadUUyecKuX MNpeacTaBleHull (yCTaHaBIUBaTh, MMEET JUM YpPAaBHEHHE WINM CHUCTEMa
YPaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

IlepexoauTh OT cioBeCHOW (OPMYJIHMPOBKM 3ajaud K e€ anredpandyeckoll MoJeNlu C IHOMOIIbI0
COCTaBJICHUS] YPaBHEHMS WJINM CUCTEMbl YPaBHEHUW, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y IIOJIYYCHHBIN pe3yibTar.

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB U1 CPABHEHHMs, OLICHKH, DEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOI NEepeMEHHOM M UX CUCTEMBI, J1aBaTh IpaUUecKyl0 WIIIOCTPALMI0O MHOXECTBa
pelIeHni HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[loHnMaTh W HCIOIB30BaTh (YHKUHMOHAJIBHBIC IMOHATUS M SA3bIK (TEPMUHBI, CUMBOJIUYECKUE
0003HAaYeHMs), OINpeNeNATh 3HaYeHHe (YHKIMM 1O 3HAYEHUIO apryMeHTa, OIpEeNeNsiTh CBOWCTBA
dbyHKIMY 110 e€ rpaduKy.

Ctpouts rpaduku dJeMEHTapHBIX GYHKINN BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, ONHCHIBATH CBOMCTBA YHCIOBOH (GYHKIMH 1O e& rpaduKy.

K koHIly 00yueHus B 9 kjacce 00y4aroImuics MoJyduT caelyromue NpeMeTHbIC pe3yIbTaThl:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YHOPSAJOYMBATh PALlMOHAIbHBIE U UPPALMOHAJIbHBIE YUCIIA.

Bemonsate apudmernueckue AEHCTBHS C palMOHAIBHBIMH YHCJIAMH, COYETass yCTHBIE U
MIMCBbMEHHBIE TPUEMBI, BBITIOJIHATH BEIUUCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxomuTe 3HaueHWs CcTENEHEW C LENbIMU IIOKA3aTeIsIMH U KOpPHEH, BBIUUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyryisiTh JEHCTBUTENBHBIE YKCIA, BBINOJIHATH NMPUKUAKY pe3ylbTaTa BBIYUCICHHUH, OLEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE ypaBHEHUS, YpaBHEHHS, CBOJSIIMECS K HUM, NpoCTeHIne
IpOOHO-pallOHAJIbHBIE YPABHEHMUS.

Pemarp cuctembl ABYX JIMHEHHBIX YpPaBHEHHH C JABYMs IEPEMEHHBIMH M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISETCS JINHEHHBIM.

Pematp TekcTOBbIE 3a7jaun aNredpanyeckuM CocoOOM € MOMOIIBIO COCTABIICHUSI YPAaBHEHUS WU
CUCTEMBI JIByX YPaBHEHHH C ABYMs [IEPEMEHHBIMHU.

IIpoBoauTh MpOCTEHIINE MCCIENOBAHUS YpPAaBHEHUN W CHCTEM YypaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM Tpaduyeckux MpeacTaBieHuil (yCcTaHaBIMBaTh, MMEET JM YpaBHEHHE WM CHUCTeMa
YpaBHEHUH pellIeHusl, €ClIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarp nuHeiiHbIe HEPaBEHCTBA, KBa/IpaTHbIE HEPABEHCTBA, M300paXkaTh pelIeHNe HEPABEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBAJIpaTHOE
HEPaBEHCTBO, N300pa)kaTh PElIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUChIBAaTh PELICHUE
C MIOMOIIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMUYHBIX 3a]ad.

DyHKUMH

Pacnio3HaBate (yHKIMM M3y4eHHBIX BHMJOB. [loka3pIBaTh CXeMaTH4YECKH PpAaCIOJIOKEHHE Ha

KOOPJMHATHOU TTOCKOCTH TpadukoB PyHKIMM Buna: y = kx, y =kx + b,y =k/x, y =ax2 +bx + ¢,y =

X3, Y= VX, & —chJ B 3aBMCHMOCTH OT 3HaYEHUU Koacgg% LIICHTOB, OMHCHIBATH CBOMCTBA (DYt .
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Crpouth 1 n300paXkaTb CXeMaTHUECKU IpapUK KBaJIpaTUUHBIX (YHKIUH, OMHUCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKLUH 110 UX Tpaduram.

PacriosnaBate kBagpaTHuHyro (yHKOHIO 1O (opmyne, MPUBOAMTH NPHUMEPHI KBAJAPATUYHBIX
GbyHKIMIA U3 peabHOM KU3HHU, PU3NKH, TEOMETPUH.

Yuci0BbIe MOCA€10BATEIbHOCTH U NPOrPecCHu

Pacnio3naBath apupMEeTHYECKyl0 M T'€OMETPHUYECKYIO IPOTPECCHMH MpPHU Pa3HBIX CIOco0ax
3a7aHusl.

BBIOMHATE  BBIYMCIICHHS C  HUCIOJNB30BaHUEM (OPMYNT N-r0 4ieHa apu(OMETHYEeCKOH WU
reOMETPUYECKON MPOrPECCHii, CYMMBI IEPBBIX N YICHOB.

N300pakaTh 4IEeHBI MOCIEI0BATEIHBHOCTA TOYKAMH Ha KOOPIUHATHOM IIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMU IOCJIEIOBATENBHOCTAMH, B TOM YHCIE 3aJaddl M3
peanbHOM )KU3HU (C UCIOIB30BAaHUEM KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOIOTHH).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/m Konrposbnsie  IIpakrunyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BelunclieHus. PammonanbHbIe ’5 | bub6nmoreka [IOK
qycia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 Anre6 27 1
FITEOPAHTECKHE BHPBKCHIA https://m.edsoo.ru/7f415b90
3 VYpaBHEHHS U HEpABEHCTBA 20 1 bubmorexa LIOK
P P https://m.edsoo.ru/7f415b90
bubnuoreka [IOK
4 K . D 24 1
OOPAMHATH 1 rpadukit. PyHiLH https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
5 IT 000 6 1
OBTOPEHIE 1 ODODIICHHE https:/m.edsoo.ru/7415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
bubnmoreka [IOK
1 Uucna u Beruncienus. KBajparabie KOpHU 15 hitps-//m.edsoo.ru/7f417af8
) Yucna u BeraucieHus. CTCIIEHb ¢ IEIbIM . bubnunoreka LIOK
nokasaresiaeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIpaKCHUSI. 5 1 bubnnorexa [JOK
KBaapatHplii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BeIpaKCHUSI. 15 1 bubnnorexa [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHcTBa. KBanpaTHbie 15 | bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHUN https://m.edsoo.ru/7{417af8
bu6mmoteka IIOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubmmoreka IIOK
) .
8 YHKLUIH. OCHOBHBIC IOHATHS . https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
o 4
? yuicuiH. uC0BbIC pyHKumH ? https://m.edsoo.ru/7{417af8
but6mmoreka [IOK
1 II 1
0 OBTOpCHHE 1 0000ICHHE 6 https://m.edsoo.ru/7{417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Yucna u BeruncieHus. JlelicTBUTEIbHBIC 9 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y PABHEHHUSI C 14 1 bubnuorexa [JOK
OJTHOH TIepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 YpaBHeHus U HepaBeHCTBaA. HepaBeHcTBa 16 1 hitps-//m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Py e : https://m.edsoo.ru/7£419d08
6 YucaoBbIe OCIEA0BAaTEIbHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 AL 18 | bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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INnct cornacoBaHusa k gokymeHTy Ne 53 ot 15.09.2023
MHuunumaTop cornacosaHusa: Knitoesa C.C. [upekTop
CornacoaHue nHnyumposaHo: 15.09.2023 11:46

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1| Knioesa C.C. 15.09.2023 - 11:46

[okymeHT co3aaH B anekTpoHHon chopme. Ne 53 ot 15.09.2023. UcnonHutens: Knioesa C.C. B INEKTPOHHbBIA
CrtpaHunua 17 us 17. CTpanuua cosaaHa: 15.09.2023 11:47 =¥ TATAPCTAH



