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IlossicHUTEILHAA 3aTUCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 0OIIEro oOpa3oBaHUS: OHA
o0ecrieunBaeT N3y4yeHHE JPYrUX AUCHUIUIMH KaK €CTECTBEHHO-HAyYHOTO, TaK U T'YMaHUTapHOTO
IIMKJIOB, €€ OCBOEGHHE HEOOXOANMO /sl IPOIOJDKEHHST 00pa30BaHUs U JUIS TIOBCETHEBHOM KU3HHU.
PasButne y oOydamomuxcs Hay4yHBIX TPEACTABICHUH O TMPOMCXOXKICHUH U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B MNPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYyYHOM
NO3HAHWU M B MPAKTUKE CHOCOOCTBYET (HOPMHUPOBAHHIO HAYYHOT'O MUPOBO33PEHMS M KAauecTB
MBIIUICHHS, HEOOXOAUMBIX JUIsl aalTallid B COBPEMEHHOM IudpoBoM obmiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JeWCTBHSA, BBIBOJBI, (OPMYIUpPOBaTh yTBepxkaeHHA. OcBoeHHE Kypca anreOpbl oOecreynBaeT
PasBUTHUC JIOTUYCCKOI'O MBINUJICHUA 06yqalonmxc;1: OHM HCIHOJB3YHOT ACAYKTHUBHBIC U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe mnpennojaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOATEIHLHOW JESATEIBHOCTH
O0yYaloUIMXCs, TIO03TOMY CaMOCTOATENIFHOE peUIeHHue 3afady OOy4arOI[MMUCS  SIBISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHLIUIIA O0yUEHUs.

VYrayOn€HHBIH  Kypc — anreOpbl  XapakTepu3yeTcs HM3Y4YEHHEM  JIOTOJHHTEIBHOTO
TCOPCTUUCCKOTO allmnapara U CBA3AHHBIX C HUM MCTOAOB PCIICHHA 3adad. Anrera SIBJIICTCA
SI3BIKOM JIISl OMHCaHHsI OOBEKTOB M 3aKOHOMEPHOCTEH, CIy)KHT OCHOBOH MaTeMaTHYECKOI'O
MozeaupoBaHus. [Ipy 3TOM camMu 0OBEKTHI MaTeMaTHYEeCKUX YMO3AKIIOUEHHH U NPHHATHIC B
anreOpe nmpaBuia UX KOHCTPYUPOBAHUS COCOOCTBYIOT ()OPMUPOBAHUIO YMEHUIT 000CHOBBIBATH
N OO0Ka3bIBAThb CYXKIACHHUA, PA3BUBAIOT MATCMATHYCCKYIO HWHTYHLUIO, KPATKO MW HArJISIJAHO
PacKpBIBAIOT MEXAHU3M JIOTHUECKUX MMOCTPOCHUH M yyaT UX IPUMEHEHHUI0. TeM caMbIM anredpa
3aHMMAeT OJHO W3 BEAYIIMX MECT B (OPMUPOBAHMU HAYYHO-TEOPETUUYECKOTO MBIIUICHHUS
oOyJaromuxcs.

Ha usyuenue yueOHOro Moayis «Asrebpa. YriyOneHHbIi Kype» oTBoauTcs 34 yaca (1 gac
B HEJIEIIO).

Conepsxanue 00yueHus

Yucna 1 BEIYMCICHUS.

Pannonanbupie uncna. CpaBHeHHE, YNOpPsIOYMBaHME M apUPMETHUECKUE JIEHCTBUS C
palnoHaIbHBIMU YucaamMu. YncnoBas npsMas, MOLyJIb YHUCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3allUCh YWCIIA B JECATUYHOU
MO3UI[MOHHOMN cUCTEeMe CUHCIICHHUS.

Pemenne TekcTOBBIX 3aaay apudmernyeckuM criocodom. Pemienue 3amad w3 peaabHOU
NPaKTUKA Ha 4YacTH, Ha ApPOOHM, Ha MPOLEHTHI, MPUMEHEHUE OTHOLICHWH W MPONOpLUil mpu
peLlIeHUH 3aJ1ay, pellieHHe 3a/1a4 Ha JBMKeHUE, paboTy, MOKYIKH, HAJIOTH.

JenumocTs 1ienbix uncen. CBOMCTBA AETUMOCTH.

IIpocteie u cocTaBHble yncia. YETHbIE M HeU€THBIE yncna. [Ipu3Haku nenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBbI M TIPOU3BEAEHHUS LEbIX YUCEN NPU PEIICHUU
3a/1a4 ¢ MPAKTUYECKUM COLEPKAHUEM.



HawnGonpmmii oOmuii nenurens W HauMEHbIee 00Iee KpaTHOE ABYX 4ucel. B3aumHO
npoctele yucna. AnroputM EBxinaa.
Jlenenue ¢ octaTkoM. ApupMETHIECKHE OTICPAIIUU HAJl OCTATKAMHU.

AnreGpanyeckue BbIpaXeHHs.

BolpakeHue ¢ nepeMeHHbIMH. 3HAYEHHME BBIPDAKEHUs ¢ NepeMeHHbIMU. lIpencrasienue
3aBUCUMOCTH MEX]ly BEJIMUMHAMHU B BUE (POPMYIIbI.

ToxnectBo.  ToxzaecTBeHHble — IpeoOpa3oBaHUs — alreOpauMyecKuX  BBIPAKEHUH.
JlokazaTeabCTBO TOXKJIECTB.

Opnowienbl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEeHb OAHOWICHA.

Mmuorounensl. MHorowsneH crangaptHoro Buzaa. Crenenb MHorowieHa. ClloxeHHe,
BBIUMTAHUE, YMHOXXKEHHME M JieleHue MHorowieHoB. IIpeoOpa3oBaHue 1enoro BBIpAXKEHHs B
MHorowieH. Kopau MHOrousneHa.

@opMynbl COKpAIlIEHHOIO YMHOXCHHUSA: KBaApaT CyMMbl M KBaJApaT pPA3HOCTH JBYX
BBIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTM [JBYX BBIPQKEHHUH, Pa3HOCTb KBAJApaTOB JBYX
BBIPa)KEHUI, IPOU3BEIEHUE PA3HOCTHU M CYMMBI JIBYX BBIPKEHHUH, CyMMa M Pa3HOCTb KyOOB JABYX
BBIPAKCHU.

Pasnoxxenre MHOTOUWIEHA Ha MHOXHTEIH. BbIHEceHHE OOIIEro MHOXHUTENS 332 CKOOKH.
Meton rpynnupoBKH.

YpaBHEHHUs 1 HEPABEHCTBA.

VpaBHenue ¢ oaHou nepeMeHHou. Kopenb ypaBHeHus. CBoOHCTBa ypaBHEHUH C OJHOI
IIEPEMEHHOI. PaBHOCUIIBHOCTh ypaBHEHMH. YpaBHEHUE KaK MaTEMaTHUYECKas MOJIENb PEaIbHON
CUTYaLVH.

JInHeliHOe ypaBHEHHE C OJHOM INEpeMEeHHOW. UMCiIo KOpHEH JIMHEWHOIO YpaBHEHWS.
Pemenne TEKCTOBBIX 3aJad C IIOMOIIBIO JIMHEHMHBIX YypaBHEHMU. JIMHeNHOEe ypaBHEHUE,
COZIepIKAILICe 3HAK MOYJIA.

VpaBHeHne ¢ JBymMs T1epeMeHHbIMU. [paduk JuHEHHOro ypaBHEHUS C JABYMs
nepeMeHHbIMU. CUCTEMBbI JTMHEMHBIX YpaBHEHUN ¢ JBYyMs mepeMeHHbIMU. ['paduueckuit meton
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pellenue cucreM JIMHEHHBIX
YPaBHEHHUH C IByMs IEPEMEHHBIMU METOJIOM MTOJICTAHOBKU M METOJIOM cllokeHus1. Cucrema aByx
JIMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMM KaK MOJIENb PEAJIbHON CUTYAIINH.

DyHKIUH.

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTosiHue Mexny IByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[IpsmoyronbHas cuctemMa KoopAuHAT. Abcuucca M OpIMHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. [lpumepsl rpadukoB, 3aAaHHBIX ¢GopMmyitamMu. YUYTeHHe TrpaduKOB pealbHbIX
3aBHCHMOCTEM.

OyHKIIMOHATBHBIE 3aBUCUMOCTH MEXTy BenmuuHamu. [loHaTne ¢pyHknmu. OyHKIHS Kak
MaTeMaTHuYecKasi MOjelb peajbHoro mpouecca. Ob6nacte ompeneneHuss U 00JacTh 3HAYEHUH
¢ynkuuu. Crioco6s! 3ananus Gyakuu. I'paduk ¢pynkum. [ToHATHS MakcCUMyMa U MUHAMYMa,
BO3PACTaHMA U YOBIBAHHI HA TIPUMEpPaxX PeabHBIX 3aBUCUMOCTEH.



Jlunetinas Gpyukius, eé cBoiictsa. I'paduk nmuneitHoit Gpyukuuu. ['paduk Gyakmun y = [X|.
Kycouno-3anannbie pyHKINH.

[Inanupyemble pe3yabTaThl OCBOCHHUS IPOTrpaMMBbl Y4EOHOT0 Kypca «anredpa» Ha
YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus

JInyHOCTHBIE PE3YNIBTATHI

JIndHOCTHBIE  pe3yNbTaThl OCBOCHHS IMpOrpamMmbl  ydyeOHOro Kypca «Anredpay
XapaKTEepU3yOTCS:

1) naTproTHYecKoe BOCIIUTAHUE!

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTHKH,
IEHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpax/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKIaHMHA W pealu3allid ero IMpas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXJEHUIO 3TUYECKUX IMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUI
HAyKH, OCO3HAHUEM BaKHOCTHU MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyZOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YaCTHE B PELIEHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMATUYECKOTr0 0Opa30BaHUs HA MPOTSKEHUH BCEU
KHU3HU Ul YCHEITHON Npo(ecCHOHANIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOEHHEM MHIMBHUIYaJIbHOHM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BHIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) IEHHOCTH HAY4YHOT'O TIO3HAHMSL:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOM NeATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTE€MaTHUKU U MaTeMaTH4YeCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCIIEIOBATEIBCKOM 1E€ATENBHOCTH;

6) ¢usmueckoe BocmuTaHuE, (POPMUpOBAHUE KYIbTYPHI 370POBBSI M SMOIMOHAIBHOTO
Oyaromnoyyuus:

TOTOBHOCTBHIO IPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3710POBbs, BECHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) DKOJIOTUYECKOE BOCIIUTAHHE:



OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajgad B o0iactu
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCIIEACTBHIA ISl OKPYXKAIOMIEH Cpe/bl, OCO3HAHUEM TIIO0AIIEHOTO XapakTepa JKOJIOTHYESCKHX
npo0JieM U myTel UX peleHus;

8) amanTaius K U3MEHSIOUMCS YCIOBUSIM COIIMAILHOM U MIPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEOMNPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA Y APYTHX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIBITA IPYTUX;

HEO0OXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4uCie POPMYIUPOBATH UJCH,
MIOHSITHSI, THITIOTE3bI 00 0OBEKTAaX W SBJICHUSX, B TOM YHUCIIC PaHEEe HEU3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHUS U JCHCTBUA,
bopMyIUpOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (POPMUPOBATH OTIBIT.

MeranpeaMeTHbIE Pe3yIbTaThl
[To3HaBarenbHBIC YHUBEPCATIbHBIC YICOHBIE ICHCTBHS

ba3oBeie 10ruYecKue NeUCTBU:

— BBUIBJISITH U XapaKTEpHU30BaTh CYLIECTBEHHbIE NMPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATUAMHU, (POPMYIUpPOBATh OINpENeNeHUsl MOHSATUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

— BOCHpPUHHUMATh, (OPMYIHPOBATH U MPEOOPa3OBBIBATh CYKACHUS: yTBEPAUTEIbHbIE U
OTpULATENIbHbIE, EMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE;

—  BBIIBJISITH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNs B (paKTax,
JTaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

— JenaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

— pa3bupaTh JOKa3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKAEHUH (TIPAMBIE U OT IPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, TIPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh
CcOOCTBEHHBIE PacCyXICHHUS;

— BbIOMpaTh croco0 pemeHus y4yeOHOM 3aqaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOASAIMIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarenbCcKkue JeMCTBUS:

— UCHOJb30BaTh  BONPOCHI KAk  HCCIEJOBATEIbCKMM  MHCTPYMEHT  IIO3HAHUS,
(dopMynHpOBaThH BOIIPOCH], (PUKCUPYIOLIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, ()OpMUPOBATh TMIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;



HpOBOI[I/ITI: II0 CaMOCTOATCIBbHO COCTaBHCHHOMy H.IIaHy HGCHO)KHLII‘/JI 3KCHepI/IMeHT,
HEOOJIBIIIOE KMCCIICJOBAHUE II0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOI'O
00BeKTa, 32aBUCUMOCTEH 00BEKTOB MEXTYy COOO0I;

CaMOCTOSITENILHO ~ (pOPMYJIUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3yJibTaTaM
POBEEHHOTO HAOIIOCHMS, UCCIEAOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro pa3BI/ITI/II/I B HOBBIX yCHOBI/IHX.

Pa6ota ¢ nuadopmanueii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIMH, JAHHBIX, HEOOXOIUMBIX
JUTSL pEIICHUs 3a/1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOUpaTh OpMY MpeAcTaBlieHUss HHYOPMALIUY U WILUTIOCTPUPOBATH pPelllaeMble 3a/1a4l
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUH 10 KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM WU
chopMyITUPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHUBEpCAJIbHBIE YU€OHbIE TEHCTBUS:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHMS] B YCTHBIX U
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI T€MBI, TPOOJIEMBI,
pelaeMoil 3a/1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHBIE Ha TOMCK PELICHMs], COIIOCTaBIATh
CBOM CY)KJIEHUS C CYXJACHHUSIMH JIPYTHX YYaCTHUKOB JMajora, OOHapyKMBaTh pa3inyuue
U CXOJCTBO TO3MIMHA, B KOppeKTHOH (opme (opMmynupoBaTh pa3zHOTIacHs, CBOU
BO3PaKECHUS;

IPEJICTaBIISITh PE3yNbTaThl PEUICHUs 3a7auu, SKCIEPUMEHTA, UCCIEI0BAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh U UCTOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHOMN U MHANBUYAIbHON pabOThI IpU
pelIeHny yueOHbIX MaTeMaTH4YEeCKHUX 3a]1ay;

IIPUHUMATH 1I€JIb COBMECTHOU EATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHON
paboThl, pacrpenensTh BUAbI paboT, 10roBapuBaThCs, 00CYKaTh MPOLIECC U Pe3ybTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIE
HITYPMBI U APYTHE), BHIIOJIHATH CBOIO YacTh padOThl U KOOPJAMHUPOBATH CBOU JIEHCTBUS
C APYTUMH YJICHaMHU KOMaH/Ibl, OLIEHUBAaTh Ka4eCTBO CBOET0 BKJIa/1a B OOIIUI MPOAYKT
10 KPpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynstuBHbIe yHUBEpCcalbHbIE yueOHbIE 1eHCTBUS
Camoopranu3zanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOM MH(OpMaIUu.



CaMOKOHTPOJIb, SMOIMOHAIbHBI HHTEJICKT:

— BIIQJETh CIIOCO0aMM CaMOINPOBEPKH, CAMOKOHTPOJIS MPOIECca U Pe3ysbTaTa PEIICHUs
MaTeMaTHYeCKOM 3aauH;

— [OpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HMKHYTh MPH PEIICHUU 3a]1a4d, BHOCUTD
KOPPEKTUBBI B JIEATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OLEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIHHOCTU MOCTABICHHOM L€ U YCIIOBHUSIM,
OOBSCHATH MPUYUHBI JJOCTHIKEHUSI MU HEJIOCTUIKEHUS 11€JIM, HAaXOAUTh OLIUOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

IIpenmeTHBIE PE3YIBTATHI

Ypcna v BEIYMCIICHUS.

ParmonanbHele ynca.

[lepexonuth OT 01HON QOPMBI 3alKcu Yucen K Apyroi (mpeoOpa3oBbIBaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

Hcnonb30BaTh MOHSATUS MHOXKECTBA HATYPAJbHBIX YHCEN, MHOXECTBA LEJIBIX YHCEN,
MHOXECTBa pallMOHAJIbHBIX YHCEJl MpPH PELIeHWH 3aJad, MPOBEJAECHUU PACCYXKACHUH U
JI0Ka3aTesbCTB.

[Tonumathb 1 0OBACHATH CMBICIH TO3ULIMOHHOM 3aIIMCU HATYPaJIbHOTO YHUCIIA.

CpaBHMBATH M YIOPSJIOYMBATh pallMOHAIbHBIE YUCIIA.

BbinonHATh, coderas yCTHbIE M NMUCBbMEHHBIE NPUEMBI, apu(pMETHUECKUEe AECUCTBUS C
palMOHATIBHBIMUA YHCJIaMHU, HUCIOJb30BaTh CBOWMCTBA YHUCENl W MpaBWia JCHCTBUM, NpUEMBI
palMOHATIBHBIX BBIUMCIICHUH.

BbInonHATE AEMCTBUS CO CTENEHSIMU C HATYpajIbHBIMU MTOKA3aTEISIMH.

HaxoauTe 3Ha4eHMs] 4YHCIOBBIX BBIPAXKEHHUH, COJIEP)KAIMX PpAaLUOHAJIBHBIE YUCIA U
CTETIEHU C HATypalbHBIM I[IOKa3aTeleM, HPUMEHSTh pa3sHOOOpa3Hble CHOCOObI W MPUEMBI
BBIUMCJIEHMS], COCTABJISATh U OLICHUBATh YHCIOBBIE BHIPAKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4
¥ 33/1a4 U3 JPYTrUuX y4eOHbIX IPEIMETOB.

OKpyrJIsITh Uncia ¢ 3aJaHHOM TOYHOCTBIO, a TAK)KE 10 CMBICITY TPAKTUYECKON CUTYAllHH,
BBIMIOJHATh NPUKHIKY W OLIEHKY pe3yJbTaTa BBIUMCICHUN, OIIEHKY 3HAUYE€HUN YHCIIOBBIX
BBIPAXXEHUI, B TOM YUCJIE TP PEIICHNN IPAKTUYECKUX 3aa4.

Pematp TekcToBbIe 33124 apu(PMETHIECKHM CIIOCOOOM, UCTIOJIB30BaTh TAOIHIIbI, CXEMBI,

YCPTCKU, APYTUC CPEACTBA NPCACTABJICHUA JaHHBIX IMIPU PCIICHHUU 3a1a4.



Pemate mpakTUKO-OPHUEHTHUPOBAHHBIE 3aJa4M, CBSI3aHHbIE C OTHOILICHUEM BEIUYMH,
MPONOPUMOHAIBHOCTBIO BEJTMYUH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMH PACCMaTPUBACMBIX O0BEKTOB.

JemnmocTs.

Jloka3pIBaTh U MPUMEHATH MPH PELICHUH 3aJ]1ad IPU3HAKK JIeTMMocTh Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HaKku JEIMMOCTH CYMMBI U IIPOU3BEICHUS 1IEJIbIX YHCET.

PacknanpiBaTh Ha MHOXKUTENN HATYpaJIbHbIEC YUCIIA.

OnepupoBath NOHATUAMU: YETHOE YUCIIO, HEYETHOE YHUCIIO0, B3AUMHO IPOCTHIE YKCIIA.

Haxomute HambonbImid OOIIMN JETUTENh W HAWMEHbIEe OOIlee KpaTHOEe 4YHCeNn U
HCII0JIb30BAaTh UX MPHU PELICHUH 3a7a4, IPUMEHATh anroput™ EBkinna.

OnepupoBarh MOHATHEM OCTaTKa IO MOJYJIIO, MPUMEHITh CBOMCTBA CpPaBHEHUU I10

MOJIYJIIO.

Anrebpanyeckue BbIpaKEHHUS.

BoipaxkeHus ¢ nepeMeHHbIMHU.

Hcnonp3oBath airedpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKIECTBA, BBINOIHATH TOXKIECTBEHHBIE IPEOOPAa30BAHUS
BBIPAXCHU, JOKa3bIBaTh TOXKIECTBA.

MHoOrouneHsl.

BeInonHATE MpeoOpa3oBaHus LENOro BEIPAXKEHNUs B MHOTOUIEH MTPUBEICHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BommonHATe AeicTBUsSl (CHOXKEHHE, BBIYMTAHHWE, YMHOXEHHE) C OJHOYICHAMH M C
MHOTOWJIEHAMH, HTPUMEHATh (POPMYIIBI COKPALIEHHOTO YMHOXEHMs (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJIpaToOB, CyMMa M pPa3HOCTb KyOOB), B TOM 4HCIE IS
YIPOIIEHUS BBIYUCICHUI.

OcCyIecTBIATh pa3oKEHNE MHOTOYIEHOB Ha MHOXHUTEIH C IOMOIIBIO BBIHECEHHS 32
CKOOKHM O0ILEero MHOXHUTEINS, TPYNIUPOBKU CllaraéMbIX, NPUMEHAS (HOPMYIbI COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHUS MHOTOWIEHOB IS PELICHHs pa3IUYHBIX 3aj1ad M3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

Vcnonb30BaTh CBOWMCTBA CTETIEHEH ¢ HATYpalbHBIMU MOKA3aTeSIMU JUIs IpeoOpa3oBaHus

BBIPAKCHUI.



ypaBHeHI/IH M HEPABCHCTBA.

Pemrate nuHEWHBIC YypaBHEHUS C OJHOW TEPEMEHHOM, MPUMEHsS MpaBmia Mepexoia OT
UCXOJHOTO YpPaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsiTh, SIBISICTCS JIM YHUCIO KOPHEM
YpaBHCHHS.

[TonGupath MpUMeEpHI Tap YHUCE, SBISIONIMXCS PEIICHUEM JIMHEHHOTO YPAaBHEHHUSI C IBYMSI
MIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK JWHEHHOTO YpaBHEHHUS C JBYMs
NIEPEMEHHBIMH, TIOJIb3YSACh TPAPUKOM, TIPUBOIUTH IPHUMEPHI PEIICHUS] YPABHEHUSI.

Pemarp cuctempl IBYX JTMHEHHBIX ypaBHEHUH C JBYMs TIEPEMEHHBIMH, B TOM YHCIIC
rpagu4ecKy.

CocraBisiTh M peliath JTUHEHHOEC YPAaBHEHUE WM CHUCTEMY JIMHEHHBIX YPaBHEHUH 10
YCIIOBUIO 3a/la4y¥, WHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJadd TOJyYCHHBIN

pe3yibTar.

QyHKIUN.

Koopaunats! u rpapuku.

N300paxaTh Ha KOOpAMHATHOM MNPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OTmeuaTs B KOOPAMHATHOMN INIOCKOCTH TOUYKH IO 3alaHHBIM KOOpJIMHATaM.

OyHKIUN.

Crpouts rpaduky TUHEHHBIX QYHKINH.

OnwuceiBaTh ¢ TOMOLIBI (YHKUIUN H3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTENBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmatp rpaduyeckuii ciocod MpeaCcTaBICHNs U aHAIN3a WH(POPMAIIMH, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PeATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb30Bath cBOMcTBA (DYHKIIMIA IS aHAIM3a TPapUKOB pealbHbIX 3aBUCUMOCTEN (HYIIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKLIMH, MPOMEXKYTKH BO3pACTaHUS U yObIBaAHHS

(I)YHKI_II/II/I, HauOOJIbIlIee U HAMMEHBIIIEE 3HAUCHHS (I)YHKI_II/II/I)



Hcnonb3oBatk rpaduKu A UCCIEAOBAHMS MPOLIECCOB U 3aBHCUMOCTEH, MPU PELICHUU

3a[a4 U3 IPYrux y4yeOHbIX MPEAMETOB U pealbHOM JKU3HH.
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TemaTnueckoe MIaHupPOBaHUE

KonnuectBo yacos DJIEKTPOHHBIE
HaumenoBanue pa3nenos u Tem (mudpoBkIc)
Ne n/mt Kontponbusle  IlpakTuueckue
IPOrpaMMBbI Bcero o0pa3zoBaTenbHbIC
paboThI paboThI
pecypcbl
1 Yuciia u BeIYKCIICHU. PalinoHaibHbIe 8 1 bubmuorexa [JOK
yucna https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHECKHE BHIPAXKCHIA 10 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 ¥pasneris 8 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopumatet i rpaguu. Gynkim 8 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 5 0
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[ToypouHo€e mIaHupoBaHue

KommuectBo yacos

DJEeKTPOHHBIE IUPPOBBIE

[ara
Nenm/m = Tema ypoka Konurponeuele ~ IIpakTuueckue o0Opa3oBaTenbHbIC
Bcero H3y4YECHUs
paboThl paboThI pecypcbl
1 Apudmernueckne IeHCTBHS C 1
paloHaIbHBIMU YHCIIAMU
) Apudmernueckue neiicTBus ¢ 1
panroHaTbHBIMHU YUCIAMH
3 CpaBHeHue, ynopsao4nBaHue 1
paIMOHATIBHBIX YHCE
4 CreneHsb ¢ HaTypaIbHBIM 1 Bu6motreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f4211de
s CreneHnsb ¢ HaTypaJIbHBIM 1 bubmuoreka [IOK
IIOKa3aTeNneM https://m.edsoo.ru/7f421382
6 Perienue 0CHOBHBIX 3a/1a4 Ha 1po0OH, 1
MIPOLIEHTHI U3 PeaTbHOI MPAKTUKH
; Peanbnbie 3aBucumocTtu. [psmas u 1
oOpaTHasi IPOMOPIIMOHAITBHOCTH
g KonTponbhas pabota no teme 1 1
"Panmonaneubie yncna"
9 BykBeHHBIE BBIpAKEHUS 1 bbmmorexa [JOK
https://m.edsoo.ru/7f41feec
10 [lepemennsie. JlomycTuMble 1
3HA4YEeHHUsI IEPEMEHHBIX
11 DopMybl 1

12
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[IpeoOpazoBanre OYKBEHHBIX

12 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE OIOOHBIX CIaraeMbIX
13 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmnoreka HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f421382
bub6nmoreka [IOK
14 Muoroseret https://m.edsoo.ru/7f42276e
1s Crno>xenue, BBIMUTaHUE, YMHOKEHHE bubnnorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2
16 DopMyJIbl COKPAIEHHOTO bubmmoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
17 Pasnoxxenre MHOrO4JICHOB Ha bubnunoreka LIOK
MHOXUTEIN https://m.edsoo.ru/7f423312
18 KonTponbhas pabota no teme
"Anredpanyeckue BeIpaxeHus "
VYpaBHeHue, paBuia
19 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJILHOCTh YpaBHEHUIM
JInHeitHoe ypaBHEHHE C OJTHOU
20 IIEPEMEHHOM, pEIIeHNE JIMHEWHBIX
ypaBHEHUH
21 Pemrenne 3amay ¢ OMOIIBIO bubnunorexa LIOK
YpaBHEHUI https://m.edsoo.ru/7f42064e
29 Pemmenne 3aga4 ¢ MoMoIIb0 bubnunorexa LIOK
ypaBHEHUH https://m.edso00.ru/7f420806
23 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuoteka [JOK

MEpECMCHHBIMU U CT'O Tpa(bI/IK

https://m.edsoo.ru/7f427c32
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https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42276e
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https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f42064e
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bubnunorexa LIOK

24 Pewettie cictem ypaHetiil L https://m.edsoo.ru/7f4284de
. bu6nmoreka [IOK
25 Pewettie cictem ypaHetiil L https://m.edsoo.ru/7f42865a
26 KonTponbhas pabota no teme 1 bubmmoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
. bubnuorexa [{OK
21 Koopauitata 1okt Ha npaMoit 1 https://m.edsoo.ru/7f41de76
bubmuoreka [{OK
28 HHeTOBbIE MPOMEAKTKi1 L https://m.edsoo.ru/7f41dff2
29 [IpsimoyronbHas cucreMa KOOpAUHAT 1 bubmmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
[Tpumeps! rpaduKoB, 3a1aHHBIX Bu6moreka [JOK
30 1
dbopmynamMu https://m.edsoo.ru/7f41e8a8
31 Urenue rpaukoB peabHbIX 1 bubmuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
bu6nunorexa LIOK
32 Honsrne ynicunn L https://m.edsoo.ru/7f41ef06
33 I'paduk pynkumm 1
KonTponbhas padota no teme
34 "KoopauHaTsl 1 rpaduku 1 bubmorexa LOK
\ ' https://m.edso0.ru/7f41f50a
OyHKIUU
OBIIEE KOJIMYECTBO YACOB I1O 34

I[MTPOT'PAMME
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