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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsIETCS OAHUM M3 OMOPHBIX KypCOB OCHOBHOTO 00IIero o0pa3oBaHus: OHa 00ecleYrBaeT U3yUeHNEe PYTUX
IUCLUUIUIMH, KaK €CTeCTBEHHO-HAyYHOT0, TaK M TYMaHUTApHOIO IMKIJIOB, €€ OCBOCHHE HEOOXOIUMO JIsi MPOJIOJIKCHHUS
o0pa3oBaHUs W B TMOBCEIHEBHOW >KM3HU. Pa3BuThe y OOYyYarOmUXCsS HAYYHBIX IMPEACTABICHUN O MPOUCXOXKICHHU |
CYUIHOCTHU anreOpanuecKkux aOCTpaKIMii, CIoco0e OTpaXECHHUsI MaTEMaTHUYECKON HAayKO# SIBICHUI U MPOIECCOB B MPUPOIC U
oOImiecTBe, pojii MaTeMaTHUYECKOrO MOJEIUPOBAHUS B HAYYHOM MO3HAHUHM M B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHHUS M KAaueCTB MBIIUICHUS, HEOOXOMUMBIX Ul aJalTallid B COBPEMEHHOM IM(pPOBOM OOIIEeCTBE.
N3yuenue anreOpsl obOecrieunBaeT pa3BUTHE yMEHUS HaONI0OJaTh, CPaBHUBATh, HAXOMUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS W BBIBOJBI, (POPMYJIMPOBATH
yrBepxkAeHus. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE JIOTHYECKOTO MBITIICHUST 00YJarOIIMXCS: OHH HCIIOIb3YIOT
IEeyKTUBHBIE W WHIYKTUBHBIC pacCyXIeHHs, 0000IIeHne U KOHKPETH3aIMio, adCcTparupoBaHue u aHainorut. OO0ydeHue
anreOpe MpenarnoiaraeT 3HaYUTEIbHBI 00bEM CaMOCTOSITENBHOMN AEATEIBHOCTH OOYYaIOUINXCs, TIOITOMY CaMOCTOSITEIIbHOE
pelIeHHe 3aa4 SBISIETCS pealn3anneii e TeIbHOCTHOTO MPUHITUIA 00yUeHUs!.

B cTpykrype mnporpammel yuyeOHOro Kypca «Auredpa» uisi OCHOBHOIO OOHIEro 0Opa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIbHO-METOANYECKUE TUHUM: «HuCna 1 BRIYUCICHU», «ANTeOpandeckue BIpaXKECHU», « Y paBHEHUS U
HepaBeHCTBay, «DyHkum». Kaxkaas u3 sTux comepikarenbHO-METOINYECKUX JTMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHUs Kypca, B3aMMOJICHCTBYS C IPYTHMMHU €ro JTUHUSIMU. B Xoze n3ydeHus: yaeOHOro Kypca 00yqaromumcst IpUXoauTCs
JIOTHYECKU PACCYKAaTh, UCIOIB30BATh TEOPETHKO-MHOKECTBCHHBIN SI3bIK. B CBSA3M ¢ 3TUM B Mporpammy y4eOHOTO Kypca
«AnreOpa» BKIIIOYCHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHYecKOTO
oOpa3oBaHMsI W CIOCOOCTBYIOIIHME OBIAJACHUIO OOYYaIOIIUMHUCA OCHOB YHHBEPCATHLHOTO MATEMaTHUECKOTO SI3bIKA.
ConeprkaTenbHON U CTPYKTYPHON 0OCOOEHHOCTBIO yUeOHOTO Kypca «Anre0pay sIBISIETCS €ro0 HMHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUH «YWCHa W BBIYMCICHUS» CIY)KUT OCHOBOW Uil JaJIbHEHIIEro W3yYeHUs MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO Y O0YYAFOIINXCS JIOTHUECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUSI ITOJIb30BATHCS AITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JUIS TIOBCEIHEBHOW JKWU3HU. Pa3BUTHE TOHATHUS O YMCIC Ha
YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI CBSI3aHO C PAIMOHAIBHBIMH U HPPAIOHAIBHBIMU YUCIIaMU, (HOPMUPOBAHHEM



NpEICTaBICHU O JEUCTBUTENBHOM 4YHUCIE. 3aBEpIICHUE OCBOCHMSI UYMCIOBOM JIMHUU OTHECEHO K CpeJHEMYy OO0IIemMy
00pa30BaHUIO.

ConepxaHue ABYX aireOpandecKuX JIMHUA — «AJreOpanvecKkrue BBIPAKEHUS» U «YPABHCHHUS W HEPABEHCTBA»
CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIIUXCA MATEMaTUYECKOro armapaTta, HEOOXOAMMOro JiJisi pelleHus 3ajiay
MaTEMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOro 001ero oOpa3oBaHUS
y4eOHBIN MaTepHas TPYIIUPYETCS] BOKPYT PAITMOHAIBHBIX BRIpAXEHUN. Anredpa JeMOHCTPUPYET 3HAYCHUE MAaTEMAaTHKN KaK
A3bIKa JUISI IOCTPOCHUSI MaTEMaTHUYECKUX MOJIENIEH, OMKUCaHus MPOIECCOB U SIBJICHUN pealbHOro Mupa. B 3amaun oOyueHus
anredpe BXOAAT TakKe JalibHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIICHUS, HEOOXOIUMOTO, B YACTHOCTH, JUIsI OCBOCHHUS
Kypca HWHGOPMATUKH, M OBJAJCHHE HaBBbIKAMHU JEAYKTHBHBIX paccyxacHuil. [IpeoOpasoBaHue CHUMBOJIBHBIX (QOpM
CHOCOOCTBYET pPa3BUTHIO BOOOPAXKEHHUSI, CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanve GyHKIMOHAIBHO-Tpa)UUECKON JTMHUN HAIIEJICHO Ha MOJTyYeHHe 00yJaromMUMUCs 3HaHUM 0 QYHKITUAX Kak
BAKHEUIIEH MaTEMaTUYECKON MOJIETH Jisl OMMCAHUS M MCCIIEJOBAaHUS Pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUU B MPUPOE U
obOmiectBe. l3yueHue wmaTepuana CrHocoOCTBYET pa3BUTHIO Yy OOy4arolUMXCs YMEHHUS HCIOJIb30BAaTh pa3IUYHbIC
BBIpPa3UTEIIbHBIE CPEJICTBA SI3bIKa MATEMAaTUKU — CIIOBECHBIE, CAMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIaJ B (hOPMHUPOBAHUE
MIPEACTABIICHHUI O POJIM MATEMATUKU B PA3BUTUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo yuyeOHOMY IJIaHy B 7-9 KJaccax M3ydaeTcsi yUeOHBIM Kypc «Ayredpay», KOTOPbIA BKIIOUAET CJICAYIOIIHE
OCHOBHBIE pa3fienbl cofepxanus: «Hucaa u BEIYUCICHUS, «AredOpandyecKkue BhIPAKEHUS», « Y PAaBHEHUSI U HEPABEHCTBAY,
«DyHKIUN.

Ha usyuenue yue6Horo xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 Kiacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeZIEIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OJHOM (hopMbl 3anucu aApoOel K apyroi. [loHsTHE pallOHAIBHOTO
qlclla, 3allCh, CpPaBHEHHE, YNOPSJOUYMBAHUE pallMOHANbHBIX unced. Apudmerndyeckue IAEHCTBHUS C PALMOHAIBHBIMU
yuciaMu. Penienue 3a1a4 u3 peajibHOM NPaKTUKK HA 4acTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKA3aTEIEM: OINPEIEICHHE, MPEe0Opa30BaHUE BhIPAKEHUN HA OCHOBE ONPEIECIICHUS, 3aIllUCh
O0onpmx uucen. IIpoueHTsl, 3anmuch NPOUEHTOB B BUAE APOOM M ApoOM B BUAE MPOLEHTOB. TpH OCHOBHBIE 3a/1auyd Ha
IIPOLICHTHI, PELICHUE 3a71a4 U3 PEaJIbHON IIPAKTUKH.

IIprMmeHenue pU3HaKkoB JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HAaTYPaIbHbIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

Auredpanyeckue BbIpaKeHUA

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKECHUS C NMEPEMEHHOM. JlomycTrmble 3HaUYeHHS NepeMeHHbIX. [IpencraBienue
3aBHCHUMOCTH MEXIy BEIMYMHAMHU B BUE (hopMyibl. Beruncienus no popmynam. [Ipeobpa3oBanne OyKBEHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUjia MpeoOpa3oBaHUS CyMM U IMPOU3BEACHUN, NMpPaBHJIA PACKPBITUS CKOOOK U
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.

OpHounensl U MHOrowieHbsl. CreneHb MHOrouseHa. Cl0XKEHUE, BBIYUTAHUE, YMHOXXEHHUE MHOIO4YJI€HOB. POpMyIbI
COKpalIEHHOIO0 YMHOJKEHMSA: KBaapaT CyMMbl M KBaApar pasHoctu. Dopmyna pasHOCTH KBaaparoB. PasioxeHune
MHOT'OYJICHOB HA MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUS, MIpaBUiia IPeoOpa3oBaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHU.

JIuHeHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOIO YPABHEHUS, PELICHUE JIMHENHBIX YPABHEHUMU.
CocraBneHue ypaBHEHHMI 110 yCIOBUIO 3a7a4l. PeleHne TeKCTOBBIX 3a/1a4 ¢ TOMOILBIO YPaBHEHUM.



JIuHeliHOe ypaBHEHHE C JABYMs IE€peMEHHbIMU U ero rpaguk. Cucrema JBYX JIMHEMHBIX YPaBHEHHM C JByMs
nepeMeHHbIMU. PelieHne cucteM ypaBHEHUH COCOOOM IMOACTaHOBKH. IIpuMepbl penieHus: TEKCTOBBIX 3a7ad C MOMOUIBIO
CUCTEM YPaBHECHUM.

DOyHKUNHA

KoopanHara Touku Ha npsaMon. YUCIIoBbIe MPOMEXKYTKHU. PaccTosiHME MEX Ty 1ByMsI TOUKaMH KOOPIUHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AOcuucca U OopAMHATa TOYKHM Ha KOOPAWHATHOM TUIOCKOCTH.
[Ipumepsr rpadukoB, 3agaHHbIX (opmymnamu. YrteHue rpadukoB peanbHbIX 3aBucuMocted. [lonstue dynkuuu. I'padux
¢ynkuun. CBovictBa (yHknmii. Jluneitnas ¢ynkuus, e€ rpaduk. [padux dynkmum y = |X|. ['padudeckoe pemeHme
JIMHENHBIX YPABHEHUN U CUCTEM JINHENHBIX YPABHEHUN.

8 KJIACC

Yucaa 1 BIYUCICHUSA

KBanpatHseiii kopenb u3 uucina. [lonstue o6 upparmoHanbHOM uucie. JlecaTuuHbie NpUOIMKEHUS UppallMOHATBHBIX
yucen. CBoiicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U MX MPUMEHEHUE K MPEOoOpPa30BAHUIO YHCIIOBBIX BBIPAXKCHUU U
BBIYMCJICHUAM. [[€eCTBUTEIIBLHBIC YHCIIA.

CreneHb ¢ 1EIbIM MoKa3zaTeseM U €€ cpoiicTBa. CTangapTHas 3aMUCh YHCIA.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHus

KBagpaTHblil TpEXUsieH, pa3aoKeHUe KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas n1poOb. OCHOBHOE CBOMCTBO anreOpanyeckor npodu. CrokeHue, BHIYUTaHUE, YMHOXKEHHUE, JEJICHUE
anreOpanueckux aApooOei. PaloHanbHble BRIPAXKEHUS U UX Pe0Opa3OBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHSI 1 HEPABEHCTBA

KBampatHoe ypaBHeHue, dopmysa KOpHEH KBajapaTHOTO ypaBHeHus. Teopema Buera. Pemenue ypaBHeHH,
CBOJISIIIMXCSA K JIMTHEHHBIM U KBaApaTHBIM. [IpocTeiiime 1poOHO-paliioOHaIbHbIC YPABHEHHUS.

['paduueckass wHTEepmpeTanus ypaBHEHHW C JBYMSI TEPEMEHHBIMHU M CHUCTEM JIMHCHHBIX YpPaBHCHHH C JBYMs
nepeMeHHbIMU. [IpuMepsl pelieHns: CUCTEM HEJIMHEMHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIocoOoM.



HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHOM MEepeMEeHHOM. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHEHHbBIE
HEPABEHCTBA C OAHOW nepeMeHHON. CHCTEMBI JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIMA

[Tonsitue pynkuuu. O61acTh ONpeAeIeHNUs] U MHOXECTBO 3HaueHul pyHKuuu. CriocoObl 3a1anust PyHKIUH.

I'paduk dynxun. Yrenue cBoicTB pyHkuuu no e€ rpadpuxy. [Ipumeps rpadukoB QyHKIMIA, OTPaXKAIOUINX peaabHbIe
IIPOLIECCHI.

OyHKIMH, OMUCHIBAIONINE TIPSIMYIO U O0paTHYIO IPOMOPIMOHATIEHBIE 3aBUCUMOCTH, UX rpapuku. OyHKIUU Y = X2, Y =
x3, y = VX, y=|x|. Ipaduaeckoe percHre ypaBHEHHIT U CHCTEM YPaBHCHHIA.

9 KUIIACC

Yucaa 1 BIYUCICHUSA

PannonanpHpie 4KClia, UppalMOHANbHBIC YHCIA, KOHEUHbIE U OECKOHEYHbIE JIeCATUYHBIE JpoOu. MHOXKECTBO
JCUCTBUTEIBHBIX YHCEI, JCUCTBUTENbHBIE YHCIAa KaKk OECKOHEUHBbIE [ecATUYHbIE 1poOu. BzaumHO 0mHO3HAYHOE
COOTBETCTBHE ME¥K]Iy MHOKECTBOM JAEHCTBUTEIBHBIX YACET U KOOPAUHATHOMN MPAMOI.

CpaBHeHUE NEUCTBUTEIBHBIX YHUCEIT, apU(PMETHUECKHUE TEUCTBUA C IEUCTBUTEILHBIMU YHCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JIIUTEIBHOCTD MIPOLIECCOB B OKPY’KAIOILIEM MUPE.

[TpubnuxéHHOE 3HAYEHHUE BEIIMYUHBI, TOUHOCTh MpuOmmkenus. Okpyrienue yncen. [Ipukuaka u omeHkKa pe3yabTaToB
BBIUHCJICHUU.

YpaBHeHMs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. PenmieHne ypaBHEHHU M, CBOASIIUXCS K IMHEWUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOASIIMXCA K KBaApaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsr
pELICHUs] YPABHEHUM TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHUEM HA MHOKUTEIIH.

Pemenue nqpoOHO-panimoHalIbHBIX YpaBHEHUN. Pelienne TeKCTOBBIX 3a/1a4 anre0OpanyeckuM METOI0M.

VYpaBHeHue ¢ AByMs TNEepeMEHHBIMH M ero rpaduk. Pemenue cucteM ABYX JMHEHHBIX YpaBHEHUH C JBYMs
nepeMeHHbIMH. Pelienue cuctem AByX yYpaBHEHHUI, OJTHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpol crenenu. [ paduyeckas
MHTEPIPETALNS CUCTEMBl YPABHEHUH C JIByMS IEPEMEHHBIMU.



Pemennie TeKCTOBBIX 3a1a4 aareOpanyeckum crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. Pelienne cuctem JIMHENHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.
KBanpaTHble HepaBeHCTBa. ['paduueckast MHTepHpeTaisl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

OyHKIMNPYHKIMA

KBanpatuunas Qynkuus, e€ rpagux m cpoictBa. Ilapabona, KOOpAMHATHI BEpIIMHBI MapadOibl, OCb CUMMETPHUU
napaboJIbI.

Ipaduxu dyuxumit: Y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x|, 1 ux cBoiicTsa.

Yucnoseie MociIeI0BaTENbHOCTH UM CI0BbIE MOCIEA0BATEIbHOCTH M IIPOTrPEeCCHHU

[TonsTHE YKCIOBOM MOCIENOBATENHLHOCTH. 3aJJaHUEe MOCIEA0BATEILHOCTH PEKYPPEHTHOU Popmysoit u Gpopmysoit N-ro
YJIeHa.

Apudmernueckas U reoMmerpuueckas nporpeccur. @opmyiasl N-ro ujeHa apUPMETHUECKOH U TE€OMETPUUYECKOU
IIPOTPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHne WIEHOB apU(PMETHUECKONH U TeOMETPUYECKOW MPOrpeccHil TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH.
JIMHEWHBINA U SKCIOHEHIUAIIBHBIN POCT. CI0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS MIPOTPAMMBI YIEOHOTO Kypca «Anredpa» XapakTepu3yrTCs:

1) naTrpuoTHyecKoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY M HACTOSIIIIEMY POCCUMCKOM MAaT€MaTHUKH, [IECHHOCTHBIM OTHOIIIEHUEM K JOCTHKECHUSIM
POCCHICKMX MAaTEMATUKOB M POCCHUMCKOM MAaTEMaTUUYECKOM IIKOJbI, K UCIOJIB30BAHUIO ATUX JOCTHKEHHM B JIPYTMX HAyKaxX U
MPUKIAAHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOSI3aHHOCTEH T'pakJIaHWMHA M pealii3alldyd €ro IpaB, IMPEACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIMOHUPOBAHMS PA3JIMUYHBIX CTPYKTYp, SBJICHUHN, MNPOLEAYp TPakKJaHCKOTO oOIlecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJEHUIO dTUUECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUECKUM MPUMEHEHHEM JIOCTHXKEHUM HayKH,
OCO3HAHHMEM Ba)KHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B AEATEILHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUU MPAKTUUECKUX 3aJlad MaTeMaTHUYE€CKOW HampaBJICHHOCTH, OCO3HAHHEM
BAXXHOCTH MaTEMaTUYECKOTO 00pa30BaHUsI HA MPOTSXKCHUM BCEU KU3HU ISl YCMEIIHOW MPO(EeCCUOHAIBHON NEeSITENbHOCTU U
pa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHAMBUIAYAJIBHOW TpaeKTOopuu OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CITIOCOOHOCTBIO K 3MOITMOHAIBHOMY W JCTETHYCCKOMY BOCIPHATHIO MaTEMaTHUYECKHX OOBEKTOB, 3aJiad, PEIICHHH,
paccyXaeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAllUel B JEATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKa, MPHUPOABI M OOIIECTBA, MOHUMAHUEM MAaTeMaTHYEeCKOW HAyKu Kak c(epbl 4elIoBEUeCKOW NeATebHOCTH,



ATAroB €€ Ppa3BUTUS W 3HAYMMOCTH JUISl Pa3BUTUS LMBUJIM3AIMU, OBJAJCHUEM S3bIKOM MATEMATHUKA M MaTEMAaTHYECKOMN
KyJbTYpPOU Kak CpeICTBOM MO3HAHUS MUPA, OBJIaJCHUEM MPOCTEUIINMHI HAaBBIKAMU UCCIIEI0BATEIBLCKOM IESITENLHOCTH;

6) pusnueckoe BocnuTanue, POpMUPOBAHUE KYJILTYPhI 310POBbSI M IMOIMOHAJIBHOT0 0JIATONIOTyYHS:

TOTOBHOCTBIO MPUMEHSTh MaTEMaTHYECKUE 3HAHUS B MHTEPECaX CBOETO 370pPOBbs, BEIACHUS 30POBOTO 00pas3a >KU3HU
(3mopoBoe  TmUTaHWE, COANAHCUPOBAHHBIM  PEXUM  3aHATHUH UM OTAbIXa, peryispHas ¢uznueckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa peieKkCHu, MPU3HAHNEM CBOETO MpaBa Ha ONMIMOKY M TAKOTO K€ MpaBa APYroro 4ejIoBeKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHUEHTaIMel Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUH ISl PEIICHUs 3a7]a4 B 00JaCTH COXPAHHOCTU OKPYKAIOIIEeH Cpeapl,
IJIAHUPOBAHMS TOCTYNKOB U OIICHKM WX BO3MOMKHBIX TOCJIEACTBUN MJIs OKPY’XKAaIOIIEH Cpeibl, OCO3HAHHEM T100aTbHOTO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX PEIICHHUS;

8) ajanTanus kK M3MEHSIOIUMCS YCJIOBUSIM COUMAJIBLHON M IPUPOAHOI Cpeabl:

FOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIIOJIEH, MPUoOpeTaTh B COBMECTHON JIEATEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HE0OXOAMMOCTHIO B (hOPMUPOBAHUM HOBBIX 3HAHUH, B TOM Yucie GOPMYIUPOBATH UJIEH, TTOHSTHS, TUTIOTE3bI 00 00BEKTAX U
SIBJICHUSX, B TOM YHUCJIE paHEE€ HEU3BECTHBIX, OCO3HABATh NE(PHUIIUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHD CHUTYAIMIO, BOCHPUHHMATh CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB, TPEOYIOIIHIA
KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAEMbIC pEIICHUS U JACUCTBUS, (OPMYJIMPOBATh M OIEHWBATh PUCKH W TIOCIEACTBUS,
(hopMUpOBATH OIBIT.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUSA

Ba3oBble Jiornueckue 1eiicTBUA:

BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbBIE NPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB, NMOHATHUN, OTHOIIEHUN MEXIY
HOHATUAMHU, (OPMYIUPOBATH OIpPEAEICHUS IOHATHI, yCTaHAaBIMBaTh CYLIECTBEHHBIM MNpPU3HAK KiIacCU(UKALNH,
OCHOBaHUS AJ1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POpPMYJIMpPOBaTh M MPEOOpa30BbIBATH CYXKACHUS: YTBEPAUTENbHbIE M OTPULIATEIbHBIE, €AMHUYHBIC,
YacTHBIE U 00I1I1Ee, YCIOBHBIE;

BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IMPOTUBOpEuYUsl B (pakTax, JAHHBIX, HAONIONEHUSAX U
YTBEPKJICHUAX, IIpeJIaraTb KPUTEPUH ISl BBISBJIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U MHAYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKIIOYEHUI
10 aHAJIOTUH;

pa30OupaTh J0Ka3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEpPKIACHUHN (MpAMbIE U OT MPOTHBHOIO), MPOBOJIUTH CAMOCTOSITEIBHO
HECJIOKHBIE JIOKA3aTeNbCTBA MaTEeMaTHUECKUX (PAKTOB, BBICTpauMBaTh apryMEHTALUIO, HPUBOAUTH MpPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATHh CMOCOO pernieHus yuyeOHOW 3adaud (CpaBHMBATh HECKOJIBKO BAapUAHTOB pEIICHMs, BBIOMpaTh Hambosee
MOAXOSIINNA C YIETOM CaMOCTOSITENIBHO BbIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHMS, (HOPMYIHpPOBATh BOMPOCH], (UKCHUPYIOLINE
OpOTUBOpEUHE, NpoOJieMy, CaMOCTOSITEIbHO YCTaHaBIMBaThb HCKOMOE W JaHHOE, (OpMHpOBaTh THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

HIPOBOJUTH IO CaMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM SKCIEPUMEHT, HEeOONbIIOoe HCCIeOBAHUE 10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOMH;



CaMOCTOSITENIbHO (popMynHpoBaTh 000OIIEHUS] M BBIBOBI MO pe3yJibTaTaM MPOBEAEHHOIO HAOIOACHUS, UCCIEI0OBAHMUSI,
OIICHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB U OO0OIICHUI;

MPOTHO3UPOBATh BO3MOXHOE PA3BUTHE IPOLECCA, & TAKXKE BBIIBUTATH IPEIAINOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX
YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATHh HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAITUH, TAHHBIX, HEOOXOAMMBIX JJIS PEIICHUS 3aa49H;

BBIOMPATh, AHAJTM3UPOBATh, CHUCTEMATHU3WPOBATh M HMHTEPIPETHUPOBATh WH(OpPMAIMIO pa3IUYHBIX BUIAOB W (opm
MIPEICTABIICHHS;

BbIOMpaTh PopMy Tpe/icTaBlieHrs UHPOPMALMU U WUTIOCTPUPOBATH pElIaeMble 3aJjaull CXeMaMH, harpaMmaMu, WHOU
rpaduKoi 1 UX KOMOMHAIIUAMY;

OIICHWBATh HAAEKHOCT, HMHPOPMAIMHM 110 KPUTEPHSAM, TMPEUIOKEHHBIM YUIUTEIeM WM CHOPMYIHPOBAHHBIM
CaMOCTOSITENBEHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIOBUSMHU U LIEJISAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO
BbIpaXaThb CBOIO TOUYKY 3pPEHHMS B YCTHBIX M INHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS MO XOAY pELIEHUs 3ajauu,
KOMMEHTHPOBATh TIOJYYEHHBIN PE3yIbTarT;

B X0Jie 00CYX/ICHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOI TEMBbI, MPOOJIEMbI, PEIIaeMOi 3a7auu, BEICKA3bIBATh
UJIeU, HalleJICHHbIE HA TMOWCK PEIIEHUs, COMOCTABIIATh CBOM CYXKIEHHUS C CYXACHUAMM JPYTUX YYaCTHHKOB JUAJIOra,
oOHapyXUBaTh pa3IM4uMe U CXOACTBO MO3UIIMI, B KOPPEKTHOH (opMe GOopMyIUpOBATh Pa3HOTIIACHS, CBOM BO3PAKEHMUS,;
MPENCTaBIATh PE3yibTaThl pEIIeHHs 3aJadd, JKCIEPUMEHTa, HCCIEAOBaHHUsA, MPOEKTa, CaMOCTOSTEILHO BBHIOMPATH
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh W WCMOJB30BaTh MPEUMYIIECTBA KOMAHIHONM W WHIAMBUAYAIbHOW pabOThl TMPH pEHICHHH YYeOHBIX
MaTeMaTHYECKHX 3a71ay;

MPUHUMATDH 1I€JIb COBMECTHOM NESATENIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThbl, pacrpenesisTh BUIbI
paboT, 10roBapUBaThCs, OOCYKIAATh MPOIIECC U PE3yabTaT paboThl, 0000IIIaTh MHEHHSI HECKOJIBKUX JTFOJICH;



e Y4acTBOBATh B IPYIIOBBIX opMax pabOThl (00CYyxkaeHUsI, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U JPYTHE), BHINOIHIThH
CBOIO 4YacTh pabOThl U KOOPJWHHUPOBATH CBOM JICHCTBUS C JIPYTMMHU WICHAMHU KOMAaHJIbl, OLICHUBATh KAYECTBO CBOETO
BKJIaJIa B OOIIMIA TPOIYKT MO KPUTEPHSIM, CPOPMYITMPOBAHHBIM yUYaCTHUKAMH B3aWMOICHCTBHSI.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eliCTBUSA
Camoopranusanus:

e CaMOCTOSITEIPHO COCTABJIATH IUIAH, aJTOPUTM PEIICHUS 3a7a9d (WM €T0 YacTh), BEIOMPATh CIIOCOO PEIICHUS ¢ YIETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BJIJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIA MpoIlecca U pe3yibTaTa pelieHrs MaTeMaTUueCKOn 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aJa4l, BHOCUTb KOPPEKTUBHI B JIESITEIHHOCTh Ha
OCHOBE HOBBIX O0CTOSITENIbCTB, HAJEHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

e OIIEHUBATh COOTBETCTBUE PE3yJbTaTa ICITEIbHOCTH TOCTABICHHOMN 1IN U YCIOBUSAM, OOBICHATH MPUYUHBI IOCTHKCHUS
WIM HEJIOCTHXKCHHUS 11€JIU, HAaXOIUTh OIUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K konity oOydenus B 7 kiaacce 00y4yarONIUIiCs MOTYUYUT CIAEIYIONINE MPEIMETHBIC PE3YIbTaThI:

Yucia v BBIYMCICHUSA

BoInonHsATh, coyeTast yCTHbIE U MUCbMEHHbIE IPUEMBI, apu(PMEeTHYECKUE NEUCTBUS C palllOHAIbHBIMU YUCIIAMHU.

HaxoauTh 3HaueHHs YHUCIIOBBIX BBIPAXEHHUM, MPUMEHSTh pa3HOOOpa3Hble CMOCOOBbI M MPUEMBI BBIYUCICHUS 3HAUCHUN
JIPOOHBIX BBIPAKEHUIM, COICPIKAIIINX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexoauTe OT oAHOW (OpPMBI 3amUcU 4YMcesl K Jpyroil (mpeoOpa3oBbIBATH NECATUYHYIO JApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUUHYIO JPOOB).

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAJIBHBIC YUCTIA.

OKpyTrasTh YucIIa.



BrINOMHATE NPUKUIIKY U OLIEHKY PE3YJIbTaTa BBIYMCIECHUN, OEHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHUMN. BBINOIHATD NelCTBUS
CO CTENEHSAMM C HATyPAJIbHBIMU MOKA3aTEISIMU.

IIprMeHATh NPU3HAKK IETMMOCTH, PA3JIOKEHNE HA MHOKUTENN HATyPAJIbHBIX YUCEN.

Pemate nmpakTUKO-OpHUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIIEHWEM BEJIWYMWH, MPONOPIUOHATBHOCTHIO BEJINYUWH,
OPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJIbTaThl PELICHHS 33aJad € Y4YETOM OrPAaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanyecKue BbIPpaKEeHUs

Hcnonb30Bath anreOpanvyecKyro TEPMUHOJIOTHUIO U CHMBOJIMKY, TPUMEHSTH €€ B IPOLIECCE OCBOEHUS yUeOHOT0 MaTepHala.

Haxonuth 3HaueHMsI OyKBEHHBIX BBIPAKEHUN MIPH 3aJaHHBIX 3HAYCHUAX IEPEMEHHBIX.

BoinonHsaTh npeoOpa3oBaHus 1IEIOT0 BHIPAXKEHUSI B MHOTOWIEH MTPUBEICHUEM MOJ00HBIX CIaraéMblX, pACKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHUE OJTHOWIEHA HA MHOTOYIEH M MHOTOYJIEHA HA MHOTOWIEH, TPUMEHSATH (hOPMYJIbl KBajpaTa CyMMbI U
KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOYIEHOB HA MHOXKUTEIM C IOMOILBIO BBIHECEHHS 3a CKOOKHM OOILIEro MHOKUTEIS,
TPYIIIUPOBKYU CaraeMbiX, MPUMEHEHUs POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumensaTy npeoOpa3oBaHUs MHOTOWICHOB MJIsi PEIICHUS Pa3IUYHBIX 3a/lad U3 MATEMAaTUKH, CMEXHBIX MPEAMETOB, U3
peanbHOM MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpaIbHBIMU MMOKAa3aTEIIMU AJI1 MPeoOpa30BaHUs BbIPAKEHUN.

YpaBHeHMs M HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHSA MNPAaBWIIA IEPEX0JAa OT HCXOJHOIO YPaBHEHHUS K
PaBHOCHIBHOMY eMy. [IpoBepsATh, ABASETCA JIM YUCIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckue METOAbI MPU PEIICHUN JTUHEUHBIX YPABHEHUM U UX CUCTEM.

[TopOupaTe mprUMeEpPHI ap YUCE, SIBISIOUMXCS PEHICHUEM JIMHEHHOT0 YpaBHEHHUA C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpauK JTMHEHWHOTO ypaBHEHHUS C JBYMS NMEPEMEHHBIMH, IMOJB3YSICh TPaPUKOM,
MIPUBOJAUTH MPUMEPHI PEIIECHUS YPABHECHHUS.

PemaTe cucTteMbl IBYX JIMHEHMHBIX YPABHEHU C ABYMS IEPEMEHHBIMH, B TOM YHCII€ TPaQUUECKH.



CocTtaBisaTe U peniaTh JMHEHHOE YPABHEHHUE WIIM CUCTEMY JIMHENHBIX YPABHEHUH IO YCIOBHIO 3a/1a4H, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4¥ ITOJyYEHHBINA PE3YJIbTAaT.

DyHKIUU

N300pakaTh Ha KOOPJAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbI,
3aMKUChIBATh YMCIOBBIC MPOMEXKYTKH Ha allreOpandecKoM s3bIKe.

OTmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpAHMHATAaM, CTPOUTH TpaduKd JIMHEHHBIX (DYHKIHUI.
CrpouTts rpaduk pyHkuuu Yy = [x|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUH M3BECTHBIE 3aBUCUMOCTH MEXKJY BEIMYMHAMH: CKOPOCTH, BpEMs, PAacCTOSHHE, LIEHa,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM pabOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduueckuii cnocod NpencTaBieHUs U aHalu3a UH(QOpPMalUU, U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMALIHUIO
U3 rpauKOB peaibHBIX MPOLUECCOB U 3aBUCUMOCTEN.

K koH1y 00ydenus B 8 kiiacce o0ydaromuiics MoJIyduT CIEIyIOIINUEe IPeIMETHbIE PE3YIbTaThI:

Yucaa 1 BBIYUCICHUSA

Hcnonb30BaTh HayaJbHBIE IIPEACTABICHWS O MHOMKECTBE JEUCTBUTEIBHBIX 4YHCEN JUId CPAaBHEHMs, OKPYIJICHUS U
BBIYMCIICHUM, N300paXkaTh IEUCTBUTEIbHBIC YUCIIAa TOUKAMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHsATh mOHATHE apU(METUYECKOrO0 KBaJIpaTHOIO KOPHSA, HAxXOIWUTh KBaJpaTHbIE KOPHHU, HCIOJNb3Ys MIpH
HEOOXOMMOCTH KaJIbKYJIATOP, BHIIOJHATH IPE0Opa30BaHus BhIPAXKEHUI, CoepKaIllUX KBaJpaTHble KOPHU, UCIIONIb3Yys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHUCEJT C TOMOIIBIO IECATUYHBIX Jpo0ei u creneneit yucna 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHU C LENbIM MOKAa3aTeIeM, BBINOJIHATh MPeoOpa3oBaHUs BBIPAXKEHUM, COAEPIKAIIUX CTENEHU C
LIEJIBIM TIOKA3aTEeIIEM.

BBIIONMHATE  TOXICCTBEHHBIE MPEOOpa30BaHMS PAlMOHATBHBIX BBIPAKEHWHW HA OCHOBE TIpaBWJ JICWCTBHM HaJ
MHOTOWIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.



[IpumensTh NpeoOpa3oBaHMs BBIPAKEHUM MJIsl PELUEHUS Pa3IMYHbIX 3a/lad U3 MaTeMATUKH, CMEXHBIX INPEAMETOB, U3
peanbHOM ITPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHeliHbIe, KBapaTHBIE YPABHEHHS U PALIMOHAIIBHBIE YPABHEHMS, CBOASIIMECS K HUM, CUCTEMBI ABYX YPaBHEHUN C
IBYMS IEPEMEHHBIMU.

[IpoBoauTh MpoCTEUIINEe HCCIEAOBAHUS YPAaBHEHUH W CHUCTEM YpaBHEHUM, B TOM YHUCJIE C MPUMEHEHHEM TrpaduuecKux
MIPEACTABICHNUN (yCTaHABIMBATH, UMEET JIM YPABHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexonuTh OT c10BECHOM (OPMYIMPOBKH 3a7auu K €€ anredpanyeckoi MOeNr ¢ TIOMOIIbIO COCTABICHHS YPaBHEHHUSI HITH
CUCTEMBI YPABHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4U ITOJIyYECHHBIA pe3yJiIbTar.

IIprMeHATE CBOWMCTBA YHCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKHU, pPEllaThb JIMHEHHBIC HEPABEHCTBA C OJHOU
MEPEMEHHON U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO WILTIOCTPALINIO MHOKECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUU

[lonnmath U HUCMONB30BATh (PYHKIMOHAIBHBIE TOHATUSA U A3BIK (TEPMHUHBI, CUMBOJUYECKUE OOO3HAUYEHHUS), ONPEACIAThH
3HaYeHUe (PYHKIMHU 10 3HAUECHUIO apryMEHTa, ONPEAEIIATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

Crpouts rpaduku 3J1eMEHTapHbIX (PYHKINN BUJA:

y = kiX, y = %2,y =x3,y = |X|, y = VX, orucbIBaTh CBONCTBA YHCIOBOH (YHKIMH 10 & rpaduKy.

K koHI1y 00ydenus B 9 kjacce 00yJaromuiics MoJIyduT CIEIyIOIINUe MPeIMETHbIE PE3yIbTaThl:

Yucia 1 BbIYUCICHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALUOHAIBHBIE U HPPALMOHATIBHBIE YU CIIA.

BoInonHATh aprudMeTndecKkrue IeUCTBUS C pallMOHATIBHBIMU YHCIAMU, COUYETAasl YCTHBIE U MMCbMEHHbBIE TPUEMBI, BBITIOIHATh
BBIYMCIICHUS C UPPALMOHAIIBHBIMU YHUCIIAMM.

HaxonuTe 3Ha4eHUs CTENEHEN C LEINBIMU MOKA3aTEINAMU U KOPHEW, BBIYUCIIATH 3HAYCHUS YMCIIOBBIX BBIPAKCHUN.

OKpyTasTh JEHCTBUTEIBHBIE YNCIA, BBIMOIHATE IPUKUIKY PE3YyJIbTaTa BBIYMCICHHM, OLEHKY YHCIOBBIX BBIPAXKECHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nvHEWHbIE W KBaJpaTHbIE YpPAaBHEHMs, YpaBHEHMS, CBOJSIIMECS K HUM, MPOCTEHIIMe APOOHO-pallMOHATIbHBIC
YPaBHEHUS.



Pemate cuctemsl IBYX JIMHEMHBIX YPABHEHUN C JIBYMs IEPEMEHHBIMM M CHUCTEMBbI JBYX YPaBHEHHH, B KOTOPBIX OJIHO
YPaBHEHUE HE SBIIICTCS JTMHEHHBIM.

Pemarp TekcTOBBIE 3adaud anreOpanyecKuM CrocoOOM € TMOMOINBIO COCTaBJICHUS YPaBHEHHUS WM CHCTEMBI JBYX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBoauTh MpoCTENIINE HCCIEAOBAHUS YPAaBHEHUH UM CHUCTEM YpaBHEHUH, B TOM YHUCIE C NMPUMEHEHHEM TIpapHUuecKux
MPEACTABICHN (yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS], €CJIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe nHHEHbIE HEPAaBEHCTBA, KBAJpPAaTHHIE HEPABEHCTBA, M300pa)kaTh PELICHUWE HEPABEHCTB HA YHMCIIOBOM MPSIMOM,
3aIMChIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemarb cuctembl JTHHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAaJIpAaTHOE HEPABEHCTBO, M300pakaTb
pelLIeHNne CUCTEMBI HEPABEHCTB Ha YMCIIOBOU IIPSAMOM, 3aIIMCHIBATH PEIICHHUE C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 331a4.

DOYyHKIUU

Pacno3znaBaTh (QyHKIMM H3yuyeHHBIX BUIOB. [loKa3bIBaTh CXeMaTHUYECKU PACIONOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpadukoB GyHKImit Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBucuMOCTH OT 3HAYCHMIA
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

CrtpouTth 1 u300paxaTh CXeMaTHUECKH rpadMKu KBaIpaTUYHBIX (YHKIIMNA, OMMCHIBATH CBOMCTBA KBAJPATUYHBIX (PYHKITUH
o UX rpadukam.

Pacno3naBaTh kBajipaTUuHyI0 QYHKIUIO IO (popMyIie, TPUBOIUTH MPUMEPHI KBAAPATUUHBIX (PYHKIMHI U3 peaTbHOMN KU3HU,
(bU3HUKH, TEOMETPUH.

YucioBble M0CI€A0BATEILHOCTH U IPOTPECCUM

PacnioznaBaTh apu(pMETHIECKYIO U TEOMETPUIECKYIO TPOTPECCUH MPHU PA3HBIX CIIOCO0ax 3aaHusl.

BhIMONMHATE BRIUKUCIEHUS C UCTIOJIB30BaHUEM (HOPMYTT N-TO YjieHa apu(PMETHIECKON U T€OMETPHUIECKOM MPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.

N300paxxaTs 4eHbl OCIEI0BATETbHOCTH TOYKAMH Ha KOOPIMHATHOM MJIIOCKOCTH.



Pemars 3aJa4yu, CBA3aHHBIC C YHCJIOBBIMHU IIOCIICOAOBATCIIBHOCTAMMU,

MCIIOJIb30BaHUEM KaJIbKyIATOPA, IIUPPOBBIX TEXHOIOTHIA).

B TOM 4YHCJIC 3aJayu H3 peanbﬂoﬁ KN3HHU (C

7 kJacc
° Tema ypoka K-Bo
n/n 4acoB
1 | Beipaxenus S
2 | IIpeobpazoBaHne BRIpAKECHUIN 4
3 | KonTponshnas pabora Ne 1 1
4 | YpaBHEHUs C OJIHOM IEPEeMEHHOM 7
5 | CtatucTuyeckue XapakTepu CTUKU 4
6 | Kontponsnas paborta Ne 2 1
[/ | ®yHKIMYU U UX rpaduku 3)
8 | JIuneitnas GpyHkims 5
9 | KonTpoasHas pabora Ne 3 1
10 | Crenensb u e€ cBOMCTBa 5
11 | OnHO4sIeHBI 5
12 | KontposbHas pabota Ne 4 1
13 | Cymma u pa3HOCTh MHOTOWJICHOB 3
14 | IIpou3BeneHrne oAHOUWIEHA U MHOTOYJIEHA 6
15 | Konrponbhas pabora Ne 5 1
16 | [Ipou3BeneHre MHOTOUYJICHOB 6
17 | Konrposbnas pabora Ne 6 1
18 | KBagpar cyMMBbI ¥ KBaJIpaT pa3HOCTU 5
19 | PasnocTth kBagpaToB. CymMa U pa3HOCTh KyOOB 6
20 | KonTposnbHas paborta Ne 7 1
21 | TlpeoGpa3oBaHue 1ENBIX BBIPAKEHUIN 6




22 | KonrponbHas pabora No 8 1
23 | JIuneliHble ypaBHEHHUS C IByMs IEPEMEHHBIMHU U UX CUCTEMBbI 9)
24 | PelieHne cUCTEM JUHEHWHBIX YpaBHEHUN 10
25 | KonTposbHas paborta Ne 9 1
26 | [loBTOpenue 4
27 | UtoroBasi KOHTpoOJIbHAsI paboTa 2
8 kiace
0 Tema ypoka K-Bo
n/n 4acoB

1 | ParmoHanbHbIe 1poOH U UX CBOMCTBA 5
2 | CymMa 1 pa3HOCTh po0eit 6
3 | KonTponsnas pabora Ne 1 1
4 | [IpousBenieHne M YacTHOE JIpoOeii 10
5 | Kontpoawsnas pabora Ne 2 1
6 | JlelcTBUTCNIBHBIC YKCIIA 2
[/ | ApudmeTndeckuii KBapaTHbIN KOPEHb 5
8 | CpoiicTBa apnMETHIECKOTO KBaIPATHOTO KOPHS 3
9 | KourpousbHast paborta Ne 3 1
10 | [IpumeHeHue cBOWCTB apu(METUUECKOTO KBAIPATHOTO KOPHS 7
11 | Konrposbnas pabora No 4 1
12 | KBagpaTtHOoe ypaBHEHHE U €r0 KOPHU 10
13 | KonTponbHast pabota Ne 5 1
14 | IpoOHble paninoHaIbHbIE YPABHEHUS 9




15

Kontponbsnas padota Ne 6

16

Yucnosbie HCPABCHCTBA U UX CBOMCTBA

17

Kontposnbnas pabora Ne 7

oo

18 | HepaBeHcTBa ¢ 0JTHOM NMEPEMEHHON MMX CHCTEMBbI 10
19 | KontposbHas pabota Ne 8 1
20 | CremneHb C 1eJIbIM MOKa3aTeaeM U €€ CBOICTBa 6
21 | KontponbHas padbota Ne 9 1
22 | DneMeHThl CTATUCTUKH 4
23 | IloBTOpeHue 6
24 | UtoroBasi KOHTpOJIbHAsI paboTa 2

9 kJacc
° Tema ypoka K-Bo

/1 4acoB

1 | ®dyHKIMM ¥ UX CBOMCTBA 5

2 | KBagpaTHbiii TpéxuiieH 4

3 | KontponsHas pabora Ne 1 1
4 | KBagparuynas QyHKuMs U €€ rpapuk 8

5 | Crenennas @yukiusi. Kopenb N-if cteneHn 3

6 | Kontponwsnas pabora Ne 2 1

{ | YpaBHEHUS C OJTHOM MMEpEeMEHHON 8

8 | HepaBenctBa ¢ 0J1HOM nepeMeHHOM 5

9 | KonrpomawHas pabota Ne 3 1
10 | YpaBHeHuUs ¢ 1ByMsI IEPEMEHHBIMHU M UX CUCTEMBI 10




11 | HepaBeHcTBa ¢ ABYMS IEPEMEHHBIMU M UX CHCTEMBI 6
12 | KontposbHas padbora No 4 1
13 | Apudmerudeckas nporpeccust 7
14 | KonrtposbHas padora Ne 5 1
15 | 'eomeTpuyeckasi mporpeccus 6
16 | KonrponbHhas pabora Ne 6 1
17 | DneMeHTh KOMOMHATOPHUKU 9
18 | HayanpHble CBEICHUS M3 TEOPUHU BEPOSTHOCTEH 3
19 | KonTtposbHas padbora No 7 1
20 | IosTopeHue 19
21 | UtoroBasi KOHTpOJIbHAsI paboTa 2

IMPUMEPHOE KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE AJIT'EBPBI B 9 KJIACCE.

Temaruueckoe MIaHUPOBAHUE PEATU3YET OJMH U3 BO3MOXKHBIX I10/IX0JI0B K PACIPENCIICHUIO H3y4aeMOro MaTepuaa Jjisi y4eOHO- METOIMYECKUX
KOMIIJIEKTOB I10 ajredpe, BBITYCKaeMbIX n3aTeabcTBoM «IIpocBemnieHue», He HOCUT 00s3aTeNbHOT0 XapakTepa U He UCKIII0YaeT BO3MOXKHOCTEH HHOTO
pacnpeeseHus CoepKaHus.

B npumMepHOM TeMaTH4yecKOM IJIAHUPOBAHUU Pa3/Iesibl OCHOBHOI'O COZIEp KAaHUs O ajire0pe pa3OoUThl Ha TEMBI B XPOHOJIOTUHN UX U3YYEHUS 110 COOT-
BETCTBYIOIIUM YY€OHUKAM.

Oco0eHHOCTHIO MPUMEPHOT0 TEMATUYECKOTO MJIAHUPOBAHUS SBIISETCS TO, UTO B HEM COJIEP’KUTCS ONMCAHNE BO3MOXKHBIX BUJIOB JI€ATEIBHOCTH yda-
LIMXCS B MIPOLIECCE YCBOEHUS COOTBETCTBYIOIIETO COJEPKAaHUs, HAPABICHHBIX Ha JOCTUKEHHE ITOCTABJICHHBIX 11esiel 00yueHus. ITO OpPUEHTUPYET
YUUTENS Ha YCUIICHHUE AEATEIbHOCTHOIO MOJIX0Aa B 00Y4EHNUH, OPraHU3alHio pa3sHoOOpa3HON y4eOHOH AeATeNbHOCTH, OTBEYAIOLIEH COBPEMEHHBIM
IICUXOJIOrONEJarOTHYECKUM BO33PEHUSAM, HCIIOJIb30BAHUE COBPEMEHHBIX TEXHOJIOTHH.

Ilepeuenp yueOHBIX IEHCTBUI ydYeHHKA HE HOCUT HOPMATHUBHOTO XapaKTepa, ero He cielyeT pacCMaTpuBaTh B KauyecTBE TPEOOBAHUM HU K YUUTEIIO,
HU K YYECHHKY.

Crenyer Takxe 0OpaTUTh BHUMaHME Ha TO, YTO XapaKTEPUCTHKA YUeOHBIX JEMCTBUI yUeHUKA B MpeAaracMoM TeMaTHUeCKOM IUTaHUPOBAaHUH
OTHOCHTCS K MPEeAMETHOM 001acTh. YHHUBEpCcalbHbIEe yueOHbIE 1eHCTBUS KOHKpETU3npoBaHbl B «IIporpamMmMe pa3BuTust 1 GopMUpOBaHUS YHUBEpCAI-




HBIX Y4EOHBIX ACUCTBUID.
basoBblil ypoBeHb: 3 U B Hezento, Becero 102 4 B roa.

n/ Tema ypoka

XapakTepucTHKA 1eATeJbHOCTH
ydanuuxcst

J/laTa npoBeieHUs YPOKa

o miany | mo ¢gaxkry

9 kJacc

I'nasa I. KBagparnunas ¢pyuxuus (22 yaca)

1 | ®yukuus. O6nacts onpenenaeHus ¥ 06JacTh 3HAYSHUN
byHKIIIN

2 | @yuknus. O6nact onpeaeneHus U 001acTh 3HAYCHHMA
byHKITIN

CpoiicTBa (GyHKIMH

CaoticTBa GyHKIMI

CpoiicTBa (GyHKIMH

KBapaTHbIil TpeX4JIeH U €ro KOpHH

KBagpaTHslli TpEX4JIeH U €ro KOPHU

Paznoxenue KBaJApPATHOI'O TPEXWICHA Ha MHOXHUTCIIN

[(ol e R N]No )& JIN-N KO0}

Paznoxenue KBaJApPATHOI'O TPEXWICHA Ha MHOXHUTCIIN

10 | KonTpoasHasi pa6ora Ne 1 mo reme “@yHKIus.
KBagpaTHblii Tpex4jien”

11 | ®ynkuusa y=ax2, ee rpaduk 1 CBONCTBA

12 | ®ynkuus y=ax2, ee rpagyk 1 CBOICTBa

13 | I'paduku pyHknmit y=ax2+n u y=a(x-m)?2

14 | I'paduku pyHkumit y=ax2+n u y=a(x-m)2

15 | I'paduku pysknmit y=ax2+n u y=a(x-m)2

16 | [loctpoenue rpaduka KBaapaTHIHONW QYHKIIHN

17 | octpoenue rpaduka KBaapaTHUHONW QYHKIUU

Bbruucnare 3HaueHus QyHKLUUY, 3aJaH-
HOM QOopMyJIOH, a TaKKe IBYMsSI U TPEMsI
¢dopmynamu. OnuceIBaTh CBONCTBA
(yHKIIMI Ha OCHOBE UX rpaHUuecKoro
npencrasieHus. MHTepnpeTupoBats
rpaduKu peanbHbIX 3aBUCUMOCTEH.
[Toka3pIBaTh CXeMaTUYECKH M1OJIOKEHHUE
Ha KOOPAMHAT HOM MJIOCKOCTH rpadu-
KOB QYyHKIIUN y = ax2, y=ax2+Nn,y=a
(x —m)2. Crpouts rpaduk GyHKIUH

y = ax2 + bx + ¢, yMeTb yKa3bIBaTh
KOOpJMHATH! BEPILINHBI 1apaldoJibl, €€
0Cbh CUMMETPHH, HAIIPABJICHUE BETBEN
napabosel. 1300paxaTh cXeMaTH4YeCKU
rpaduk GyHKIUHU Y = XN ¢ YETHBIM U
He4y€THbIM N. [loHnMaTk cMmbIc 3anu-
ceiBuma3a,4auT. O.,T0€d —
HeKoTopoe yucio. Mimets mpencrasie-
HHE 0 HAXO0XICHUHU KOPHEU N-U cTene-
HU C TIOMOIIIBIO KaJIbKYJISTOpa




18

[TocTpoenue rpaduka kBaagpaTuIHON HYHKIIUH

19 | ®ynkuus y=xn
20 | dyskIMs y=xn
21 | Kopenb n-oii ctenenu
22 | KonTpoJabHasi padora Ne 2 mo teme “KBagparuunasn
¢pynkums. Crenennas pynknus”
I'aasa II. YpaBHeHHsI 1 HEpABEHCTBA ¢ 0HOM nmepeMenHoii (14 yacoB)
23 | Llenoe ypaBHEHHUE U €r0 KOPHH Pemate ypaBHEeHUS TpeThel U YETBED-
24 | llenoe ypaBHEHHE B €r0 KOPHU TOH CTENEHU C TIOMOIIBIO PA3I0KEHHS
25 | llenoe ypaBHEHHUE U €r0 KOPHH Ha MHO>KUTEJI ¥ BBEJICHHS BCIIOMOTa-
26 | JIpoOHBIC pallMOHAIbHBIC YPABHEHHUSI TEJIbHBIX TIEPEMEHHBIX, B YACTHOCTH
27 | JIpoOHBIC parioHaIbHBIC YPAaBHCHUS pemars OMKBaJPaTHBIC yPABHEHHSL.
28 | JIpoOHbIe panlnOHATIbHBIC YPABHEHHSI Perats 1poOHbIe palMOHATIBHbBIC YPaB-
29 | JlIpoOHbIe parrioHaIbHbIe YpaBHEHUS HCHUA, CBOIL MX K LNCIBIM yPAaBHCHHAM
30 | JIpoGHBble palMoHAIbHBIE YPABHEHHS C IIOCIEAYFOLEH IPOBEPKOH KOPHEH.
31 | Pemrennie HEPABEHCTB BTOPOM CTENEHH C OJHOM IIEPEMEHHOIA Permats nepaseHcTsa BTOpOH CTenen,
32 | PenreHue HEPaBEHCTB BTOPOM CTENEHHM C OJHOM MEPEMEHHOM MCTIONB3Ys TPaduiecKue MpesicTaBe-
33 | Pemenue HepaBEHCTB METOJIOM MHTEPBAJIOB Husl. Fcnonb30BaTh METO/I HHTEPBANIOB
34 | Pemenne HepaBEHCTB METOJOM HHTEPBAJIOB JUIA PCLICHHA HECJIOAHBIX pallHOHalb-
35 | Pemienne HepaBEeHCTB METOOM HHTEPBAJIOB HBIX HCPaBCHCTR
36 | KonTpoJnbHas padora Ne 3 o Teme “YpaBHeHUsl U
HepaBeHCTBA ¢ OJIHOM MepeMeHHOoi”

I'naBa I11. YpaBHeHUsI H HepaBeHCTBAC ABYMs epeMeHHbIMH ( 17 yacoB )
37 | YpaBHeHUE ¢ IBYMsI IEPEMEHHBIMHU U €T0 TpapuK Crpouts rpaduku ypaBHEHUH C IBYMS
38 | YpaBHeHue ¢ ABYyMsl IEPEMEHHBIMU U €ro rpaduk MEPEMEHHBIMH B IPOCTEHUIINX CITyYasiX,
39 | YpaBHeHuE ¢ ABYMsI IEPEMEHHBIMHU U €T0 TpaduK KorJa rpauKoM SIBIISIETCS TpsiMast,
40 | I'padmyeckuii ciocod pemeHus: CUCTEM YPaBHCHUN napabona, runep0oa, OKpPYy>KHOCTb.
41 | I'pacdmueckuii cnocob penieHus: CUCTEM YpaBHEHUN Hcnonb30Barh X Juist rpauyeckoro
42 | I'padmueckuii criocod pemeHust CUCTEM YPaBHEHUN PCLICHUS CHCTEM YPABHCHHH C ABYMSI
43 | PemieHne cucteM ypaBHEHUH BTOPOil cTeNeHN nepeMeHHBIMA. Perats criocobom
44 | PemeHne CCTEM YpaBHEHUH BTOPOI CTENICHN TIOACTAHOBKH CHCTEMBIL ZIBYX ypaBHE-
45 | Pemienue cucTeM ypaBHEHUIA BTOPOIl CTEIICHH HUM € TBYMsT ICPCMCHHBIMH, B KOTOPBIX




46

Pemienue 3amad ¢ NOMOIIBIO CUCTEM YPaBHEHUI BTOPOIA
CTCIICHU

OJIHO YpaBHEHUE MEPBOM CTENEHH, a
Jpyroe -BTOpoil crernenu. Pemarp

47 | Pemienue 3ajau ¢ MOMOIIBIO CUCTEM YpaBHEHUN BTOPOM TEKCTOBBIE 3aJ]auy, UCIOJIb3Ys B
CTETICHU KayecTBe alire0pandeckoil MOaesH
48 | Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM YpaBHEHUH BTOPOU CHUCTEMY YpaBHEHUI BTOPOM CTEIECHU C
CTETICHU JIBYMs TIEPEMEHHBIMHU; PEIaTh COCTaB-
49 | HepaBeHCTBA C ABYMS IEPEMEHHBIMHU JICHHYIO CUCTEMY, HHTEPIIPETHPOBATh
50 | HepaBencTBa ¢ AByMsl IEpEeMEHHBIMH pE3yIIbTAT.
51 | CucreMpl HEPABEHCTB C JBYMsI IEPEMEHHBIMU
52 | CucreMbl HEpPAaBEHCTB C JIBYMsI IEPEMEHHBIMU
53 | KourpoabHasi pagora Ne 4 o Teme “YpaBHeHus u
HEPABEHCTBA C IBYMs lepeMeHHbIMH”
I'naBa IV. Apudmernueckasi u reomeTrpuueckasi nporpeccun ( 15 yacos )
54 | TlocnenoBaTeIbHOCTH
55 | TocienoBaTenbHOCTH [IpuMeHsATh UHACKCHBIC 0603Ha‘I€fII/I$I
" JUIs1 4JICHOB IIOCJIEJOBATEIbHOCTEH.
56 | Ompenenenue apudmerndeckoil nporpeccun. dopmyia n-ro TIpHBOHTS IPHMEpH SATAHHS HOCTE-
“ICHA aPUMETHICCKOM porpeccnn noBarenbHOCTEN (hopMyIoit N-oro uie-
57 | Onpenenenue apudmerndeckoii mporpeccuu. opmymna n-ro OPMY .
. Ha U PEeKYppPEHTHOH (POpMyIIOii.
yJieHa apu(MeTHIECKOil mporpeccun BEIBOIHTS hOPMYITBI N-Or0 WieHa
58 | Onpenenenne apudmernyeckoit mporpeccun. @opmysnna n-ro APH(METHICCKOM H reOMETPHUECKOI
HIeHa apUQMETHIECkoH MporpeccHy - MIPOrPeECCUH, CyMMBI NIEPBBIX N UJIECHOB
59 | ®opmyrna cyMMBI IEPBBIX N WICHOB apUPMETHIECKOH aprdMeETHHECKO 1 reOMETPHIECKOI
Tporpeccun _ IIpOrpeccuy, pemaTh 3a/1a4u ¢ UCIOJIb-
60 | ®opmysa CyMMBI IEPBBIX N WICHOB apUPMETHIECKOIH 30BanHeM 3THX HOpMYIT. JIOKA3HIBATE
fporpecenn XapaKTEPUCTHIECKOE CBOMCTBO apHd-
61 | KourpoabHasi pa6ora Ne 5 no teme “Apudmernyeckast METHYECKOH M FeOMETPHYECKOil [Ipo-
nporpeccust” rpeccuii. Pemarth 3a1auu Ha CJIOKHbIE
62 | Ompenenenue FCOMGT‘pVI/I‘{eCKOP'I nporpeccuu. Popmyna n-ro IIPOLIEHTBI, HCTIONB3YS IIPH HEOOXO1H-
4JIeHa T€OMETPHUECKON POTrpeccuu MOCTH KaJbKYJISATOD.
63 | Ompenenenue reomeTpudeckoi mporpeccun. opmymna n-ro
YJIeHa T€OMETPHUECKON MPOTrpeccuu
64 | Ompenenenue reomeTpuueckoil mporpeccun. dopmyna n-ro

4JIeHa FeOMETPUYECKOI TPOrpeccuu




65

dopmylia CyMMBI IEPBBIX N YIEHOB F€OMETPUUYECKOMN
IPOTPECCUU

66 | ®opmyina CyMMBI IEPBBIX N YWICHOB F€OMETPUIECKOM

IpOTpecCuu
67 | ®opmyna CyMMBI IEPBBIX N YWICHOB F€OMETPUIECKON

pOTpeccuu
68 | KonTpoJabHasi pa6oTa Ne 6 mo teme “I'eomeTpuueckas

nporpeccus”

I'naBa V. JjieMeHTBHI KOMOMHATOPUKH M Teopuu BepositHocTeil ( 13 yacoB )

69 | Ilpumepsl KOMOMHATOPHBIX 3a/1a4 BeimonHUTE iepedop BCceX BO3ZMOKHBIX
70 | IIpumepsl KOMOMHATOPHBIX 33134 BapUaHTOB JUIs IlepecueTa 0ObEKTOB U
71 | IlepecTaHOBKH koMOuHarwii. [IpuMeHsITh TpaBuIIO
72 | IlepecTaHOBKH KOMOHMHATOPHOTO YMHOXeHuUs. Pacnos-
73 | Pasmemenus HaBaTh 3aJ1a4uy Ha BEIUUCIICHUC YUCIa
74 | Pa3menieHus MEepECTAaHOBOK, pPa3MENICHUM, coueTa-
75 | Coueranus HUH 1 IPUMEHSTH COOTBETCTBYIOIIHE
76 | Coueranus ¢dbopmyibl. Beraucnsats yucroty ciry-
77 | Coueranus 9JaifHOro coOBITHsA. OLIEHUBATh BEPOST-
78 | OTHOCHTENBHAS YaCTOTa CIY4aiiHOTO COOBITHS HOCTb CIyHaiHOTO COOBITHS C oMo~
79 | BepoaTHOCTh paBHOBO3MOKHBIX COOBITHIA IHpIO HaCTOTRL, yCTAHOBIICHHOM OLIBIT
80 | BepoaTHOCTh paBHOBO3MOKHBIX COOBITHIH HBIM IIyTCM. Haxozuts BeposTHOCTH
81 | KonTpoJbHas padora Ne 7 o Teme “IjieMeHTbI CIy4alHOro COOBITHS Ha OCHOBE KIIac-

KOMOMHATOPHKH M TEOPHUH BepOATHOCTEH” CHHCCKOTO - OTIPEACICHIA BEPOATHOCTH.

[TpuBOANTE PUMEPHI JOCTOBEPHBIX U
HEBO3MOXHBIX COOBITHH.
IloBTOopenue (21 yac)

82 | Beruncnenus [ToBTOPUTH: 006MACTH ONpEAETICHUS U
83 | Boruncnenus o0acTh 3HauUeHUH (PyHKIMHA, KBaapaT-
84 | Beruncnenus HBIE YPAaBHEHMsI, HEPABEHCTBA BTOPOM
85 | Beruucnenus. ToxxaecTBeHHbIE TPe0Opa3OBaHUS CTEIEHU, CUCTEMBI YPaBHEHUH, pellie-
86 | Beruncnenus. ToxxaecTBeHHBIC IPe0Opa30BaHUS HHE TeKCTOBBIX 3aj1a4, PasHOCTb apH-
87 | Boruncnenus. ToxxaecTBeHHbIE PeoOpa30BaHUS METUYECKOH NMPOrpecCuH, 3SHaMEHaTENb




88

YpaBHEHUS U CUCTEMbI YPaBHEHU I

89 | YpaBHEHUS U CUCTEMbI YpaBHEHHH

90 | YpaBHEHHS M CHCTEMbl YpaBHEHUH

91 | YpaBHEHUS M CUCTEMbI YpaBHEHHH

92 | TekcroBsle 3amaun. [Iporpeccun

93 | TekcroBsie 3amaun. [Iporpeccun

94 | TekcroBble 3agaun. [Iporpeccun

95 | TekcroBsle 3amaun. [Iporpeccun

96 | HepaBeHcTBa M CHCTEMBI HEPABEHCTB
97 | HepaBeHCTBa M CHCTEMBbI HEPABEHCTB
98 | ®ynkumu. I'paduk pyaxmm

99 | ®ynkuuu. 'paduk Qynkuuu

10 | ®ynkuuu. 'paduk pyHkmm

0

10 | UToroBasi KOHTpoJIbHasi paboTa Ne 8
1

10 | UToroBasi KOHTpoJbHasi paboTa Ne 8

F€OMETPUUYECKON MTPOrpeccuu, cymma N-
ro 4jeHa apu(METHIECKON U reoMe-
TpUYECKOU mporpeccuu. Pemath
YpaBHEHUS TPETbEN U YETBEP-TON
CTENEHU C IOMOILBIO Pa3JIOKEHUS Ha
MHOYUTENN U BBEICHUS BCIIOMOT'a-
TEJIbHBIX [IEPEMEHHBIX, B YACTHOCTH
pemaTh OMKBaJApaTHBIC YPaBHEHHUS.
Pemats 1poGHBIE pallOHAIbHBIE YPaB-
HEHHsI, CBOJS UX K LEJIBIM YPABHEHUSIM
C MOCJIEAYIOIEN TPOBEPKON KOPHEM.
Pemate HepaBeHCTBa BTOPOH CTEIEHH,
UCIOJIB3YS TpaduyecKue mpeacTaBiie-
Hus. Menonp30BaTh METO MHTEPBAJIOB
JUTSL peLIEHUSI HECTIOKHBIX palliOHab-
HBIX HEPAaBEHCTB. PelleHne TeKCTOBBIX
3a/1a4.
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HNHTepHeT-pecypcebl:

-DenepaibHBIA HHCTUTYT MEAArorn4ecKux u3mepennii Www.fipi.ru

-DenepanbHbIil LEHTP TECTUPOBaHUSA WWW.rustest.ru

-PocO6pHam3op www.obrnadzor.gov.ru
-Poccwuiickoe oOpazoBanue. epepanbHbiii moptan edu.ru
-DerepaibHOE areHCTBO 110 00pazoBanuio PD ed.gov.ru

-DenepasibHBIN COBET 10 yueOHMKaM MUHKCTEpCcTBA 00pa3oBanus U Hayku Poccuiickoii denepanuu hitp://fsu.edu.ru

-OTKpBITHIN OaHK 3aaHuii 0 MaTeMaTrke http://www.mathqgia.ru:8080/or/gial2/Main.html?view=TrainArchive

-Cetp TBOpUECKUX yuuTenei http://www.it-n.ru/
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