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Yucsia v BbIYUCICHUSA

Jpobu 0ObIKHOBEHHBIE M JECSATHUYHBIE, IEPEX0] OT OAHOW (OpMBI 3amucu Apolel K JPYyrow.
[TonsiTME panMOHANBHOIO YHCIA, 3aIUCh, CPAaBHEHHUE, YNOPSIJAOYMBAHHE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AeMCTBUS ¢ pallMOHAIBHBIMU YKciaMu. Pemenue 3aiay U3 peajbHON NMPaKTUKU Ha
4acTH, Ha APoOU.

CremneHb ¢ HaTypaJlbHBIM MOKa3aTeleM: OIpe/ieleHne, Ipeodpa3oBaHUe BhIPAKEHUN HA OCHOBE
ompezeNieHus, 3amuch 00abIUX yrceln. [IpoleHThl, 3aMuch MPOLIEHTOB B BUAE APOOH U IpoOH B BUIE
IPOLEHTOB. TpHU OCHOBHBIE 3314 Ha MPOLIEHTHI, PEILICHUE 3a7a4 U3 PeabHOM MPaKTUKH.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTyPAJIbHBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 0OpaTHas MPONOPLHUOHATBHOCTH.

AureOpanyecKkue BbIpasKeHUs

IlepemeHHbBIEC, YHCIIOBOE 3HAYECHUE BBIPAKECHUS C NEPEMEHHOW. JlomyCcTUMBbIE 3HAa4YEHHUS
nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXIy BeTMYMHAMU B BHE (HOpMyIbl. Beruucienus mo
¢dopmynam. [IpeoOpa3oBaHre OYKBEHHBIX BBIPAXXEHHH, TOXK/IECTBEHHO PaBHbIE BBIPAXKEHMSI, paBUiIa
npeoOpa3oBaHus CyMM W IPOU3BEACHUN, MpaBWJIa PACKPBITUS CKOOOK U MPHUBEACHHUS MOAOOHBIX
ClaraeMblx.

CBoiicTBa CTENEHU C HATYpaIbHBIM IOKA3aTEIEM.

Opnowienbsl U MHorouneHsl. CreneHb MHoOrowieHa. Cro)eHHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWwIeHOB. @OpMyJIbl COKPAILIEHHOIO YMHOKEHUS: KBAaAPaT CYMMBI U KBaJpat pazHoctu. @opmyna
pa3HOCTH KBaapaToB. Pa3iioxkeHre MHOTOUJI€HOB Ha MHOYKUTEIIH.

YpaBHeHus1 1 HEPaBEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, INpaBuja IMpeoOpa3oBaHUs YpaBHEHMs, PaBHOCHUIbHOCTh
yYpaBHEHUH.

JIuneliHOEe ypaBHEHUE C OJHOM NEPEMEHHOMW, YHCIO KOPHEN JIMHEHHOI'O YPaBHEHHs, PEIICHHE
JUHENHBbIX ypaBHeHHI. COCTaBJI€HUE ypaBHEHUM M0 YCIOBHIO 3a/aud. PelleHne TeKCTOBBIX 3a7ad C
MIOMOIIBIO YPAaBHEHHM.

JluneitHoe ypaBHEHHE C JBYMs MEpeMEHHBIMH M ero rpadpuk. Cucrema ABYX JHHEHHBIX
YpaBHEHUH C ABYMs IIEpEMEHHBIMU. PelieHne cucreM ypaBHEHHM criocoOOM MoACTaHOBKU. [Ipumepsl
pElIeHUs] TEKCTOBBIX 3aa4 € TOMOIIbIO CUCTEM YpPaBHEHUH.

DOyHKUUH

Koopaunnara Toukun Ha npsmoi. UucnoBble npomMexyTku. PacctosHue mMexay IByMsl TOUKaMU
KOOPJIMHATHOM IIPSIMOM.

[TpsimoyronbHast cuctema koopauHaT, ocu Ox u (Oy. Alcuucca W OpauHaTa TOYKM Ha
KOOpAMHATHOH mockocTu. [Ipumepst rpadukos, 3aganubix popmynaMu. Urenne rpagukoB peasbHbIX
3apucumocteit. [Tonstue pynkmuu. I'padux Gynkmuu. CoiictBa QpyHkiui. Jluneiinas QyHkus, eé
rpaduk. 'paduk dynkmun y = [x|. ['paduyueckoe pernieHne TMHEHHBIX YPAaBHEHHUH U CUCTEM JIMHEHHBIX
YpaBHEHUH.

IlnanupyemMbie pe3yjbTAThl OCBOEHHMSI MPOrpaMMbl Y4eOHOro Kypca «AJiredpa» Ha ypoBHe
OCHOBHOTO 00111er0

JIMYHOCTHBIE pe3yJabTaThbl

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHMSI  IMPOTPAaMMBbl  yuyeOHOro Kypca  «Anredpa»
XapaKTePU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKOW MAaTE€MaTUKH, EHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB M POCCUHCKOW MaTeMaTUYECKOM IIKOJIbI, K
WCITOJIb30BAHUIO 3THUX JOCTIKEHUN B IPYTUX HayKaxX W NMPUKIATHBIX chepax;

2) rpa:kaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHGHUIO OOS3aHHOCTEH TpakJIaHWHA ¢ peaju3alud ero Ipas,
MPEJICTABICHHEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHUH,
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OpoLeyp Ipa)JIaHCKOro oOIecTBa (Hampumep, BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
STHUYECKHUX MpOoOJIeM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHMH HayKH, OCO3HAaHUEM
BaXHOCTU MOPaJIbHO-3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE€ B PELIEHUM NPAKTHYECKUX 3a7ad MaTeMaTH4eCKOU
HaNpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTUYECKOTO 00pa30BaHus Ha MPOTSKEHUH BCEH )KU3HU
JUIsl yCHEeIHON NMpo(ecCHOHAIBHON JIeSITEbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, 0CO3HAHHBIM
BBIOOPOM M NMOCTPOCHUEM MHIUBUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C YYETOM
JUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMTAHME:

CHOCOOHOCTBIO K 3MOIIMOHAILHOMY M 3CTETHUECKOMY BOCIPHUATHIO MATEMaTHYECKHX OOBEKTOB,
3a/1a4, PEIICHUI, PaCCyKICHUI, YMEHHUIO BUIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHUEHTAIMEN B IEATEIILHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUHBIX IIPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, NPUPOIbl M OOLIECTBA, MTOHUMaHUEM MaTeMaTHYeCKON HayKu
KaKk cgepbl 4YEIOBEUECKOM JESITeNbHOCTH, A3TaloB €€ pa3BUTHA WU 3HAUMMOCTH JUISL Pa3BUTHS
LUBUIN3ALUH, OBJIAJEHUEM S3bIKOM MATEMaTUKH M MaTEeMaTHUYECKON KyJIbTYpOM KakK CpeICTBOM
IIO3HAHMS MUPA, OBJIAJICHUEM MPOCTEHIIMMYI HaBBIKAMM HCCIIEI0BATEIBCKOM ACATEIBHOCTH;

6) ¢usuyeckoe BocnuTaHue, (pOPMHUPOBAHHE KYJBTYPHI 3A0POBbS M 3MOLMOHAJIBLHOIO
Os1aronosyqus:

TOTOBHOCTBIO INPUMEHATh MAaT€MaTHYECKHE 3HAHHMS B HMHTEPECAaX CBOErO 3J0pPOBbs, BEICHUS
3I0pOBOTO 00pasa KHW3HH (3J0pPOBOE MUTAHWE, COAIAHCHPOBAHHBIA PEKUM 3aHATHH M OTHbIXA,
peryisipHas pu3nueckas akTUBHOCTh), COPMHUPOBAHHOCTBIO HaBbIKA Pe(ICKCUH, IPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOTI'o K€ IIpaBa JIPyroro 4eJioBeKa;

7) IK0I0THYECKOE BOCIINTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHMYeCKHUX 3HAHMW /A pelleHusl 3ajad B olsactu
COXPAHHOCTH OKPY’KaIOILEN cpeibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUI
JUIS OKPYKAFOIEH Cpebl, OCOZHAHUEM TII00aTbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTel uxX
peleHus;

8) aganTanus K U3MEHAIOIMMCS YCJI0BHSAM COIMAJBLHOH M NPUPOAHON Cpeabl:

TOTOBHOCTBIO K JCUCTBUAM B YCJIOBHAX HEONPEIEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4e€pe3 MPAKTUYECKYIO EATEIIHOCTD, B TOM YKCIIE YMEHUE YUUTBCS Y IPYTUX JIIOACH,
npruoOpeTaTh B COBMECTHON AEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIBITA APYTHX;

HEOOXOIMMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAaHUI, B TOM 4YHuclie (QOpPMYIHpOBATH HICH,
HOHSATHS, TUIIOTE3bI 00 00BEKTaX U ABJICHUAX, B TOM YHCJIE PAHEEe HEU3BECTHBIX, OCO3HABATH JE(HUIIUTHI
COOCTBEHHBIX 3HAaHUI M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLUIO KaK
BBI30B, TPEOYOIINI KOHTPMEP, KOPPEKTHPOBATH IPUHUMAEMbIE PEILICHHS U JIeHCTBUS, (HOPMYITHPOBATD
U OLICHMBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCTBUSA

basoBble Joruueckue JelMcTBHUA:

® BBIBIATH W XapaKTEPU30BaTh CYIICCTBCHHBbIC MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSTHN, OTHONICHWA MEXIY MOHATHIMH, (QOPMYIUPOBATh OMPEACIICHUS MOHITHIA,
YCTaHABJIMBATh CYIISCTBEHHBIH MpPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS I O0OOIIEHUS H
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

® BOCIpPUHHUMATH, (OPMYJIUPOBATH M TNPEOOPA3OBBIBATH CYXKACHHUSA: YTBEPIAUTEIbHBIC |
OTpHULIATENbHbIE, €IMHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIC,

® BBISIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TMPOTUBOpeuus B (pakrax,
JAHHBIX, HAOJIOJEHUSAX W YTBEPXKACHUSX, TMpeiaraTb KPUTEPUU [JIsl  BBISIBICHUSA
3aKOHOMEPHOCTEW M IPOTUBOPEUHIA;



JIENIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTelnbCTBA MaTeMaTHUECKUX YTBEP)KICHHH (MpsAMble U OT MPOTHUBHOIO),
IPOBOAUTH CAaMOCTOATEIbHO HECJIOXHBIE JIOKa3aTeJIbCTBA MAaTEMaTHYECKUX (DaKTOB,
BBICTPAWBaTh apryMEHTAllMI0, NPUBOAUTH HPUMEpPbl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PacCyXACHHUS;

BBIOMpATh CIIOCO0 pereHust yueOHOHM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIICHUS,
BBIOMPATh HANOO0JIEE IOXOAINHA C YIETOM CaMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBrble uccienoBarebLCcKue AeiiCTBHSA

Paoora
[ ]

UCTIOJIB30BaTh BOMPOCHI KaK HCCIIEAOBATENILCKUNH WHCTPYMEHT TO3HAHUS, (OpPMYyIHPOBAThH
BONPOCH, (DUKCHPYIOIIME MPOTUBOpPEUre, MpoOJIeMy, CaMOCTOATEIbHO YCTaHABJIMBAThH
HCKOMOE U JJaHHO€, POPMHUPOBATh TUIIOTE3Y, ApPTyMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHUE;
NPOBOAUTH IO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY HECJOXKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE WCCIIEAOBAHNE IO YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITEIIEHO (DOpMYITHpOBaTH OOOOINEHUS W BHIBOJBI MO pPE3yJbTaTaM MPOBEAEHHOTO
HaAOIOICHUS, UCCIIEIOBAHMSI, OLIEHUBATh IOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB
1 0000IIEHUH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTaTh MPEANOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBUAX.

¢ uHgopmanmeii:

BBISIBJIATHE HEAOCTATOYHOCTH H N30BITOYHOCTH I/IHCI)OpMaLII/II/I, JaHHBbIX, HGO6XOIII/IMI>IX JJIS
pelleHus 3a1a4H;

BEIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHGOPMAITUIO
pa3IMYHBIX BUIOB U (HOPM IMPE/ICTABICHHUS,

BBIOMpATh (QOpMy MpeacTaBieHUs MHOOPMAIMM W WUIIOCTPHPOBATH pEIIaeMble 3a7ad
CXeMaMH, AuarpaMMaMH, HHOU rpadukoil 1 UX KOMOMHALIMSIMY;

OLICHUBATh HAAEKHOCTh WHGPOPMALMU IO KPUTEPHUSM, MPEUIOKEHHBIM YYHUTEIEM MU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTI/IBHLIe YHuBEpPCaJIbHLIC yqeﬁmﬂe JeHCTBUA:

BOCIIPHHUMATh W (OPMYJIMPOBATH CYXJCHHS B COOTBETCTBHM C YCIOBHSAMH H IEIISIMHU
oOImIeHwsI, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MHCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHS TI0 XOIy PEUICHHs 3aJa4l, KOMMEHTHPOBATH TMOIYYCHHBIN
pe3ybTar;

B XOJ¢ OOCYXICHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOI TEMBI, MPOOJIEMBI,
pemaemMoi 3a7a4yu, BEICKa3bIBaTh UI€W, HALIEJICHHBIEC Ha TIOMCK PEIICHNUs, CONIOCTABIISATH CBOU
CYXJICHUS C CY)KIICHUSIMU JIPYTHX YYaCTHUKOB JIAJIOTa, OOHAPY)KUBATh Pa3IMYME U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme HOpMyTUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;
NpPEICTaBIATh PE3yJIbTaThl PEHICHHUS 3a/adyd, SKCIECPUMEHTA, HCCIICAOBaHUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBHICTYIUICHHS C YYETOM 3aJad NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh W WCIION30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTLHOW pabOTHI TpH
peleHrH y4eOHbIX MaTEeMaTHYECKUX 3a71ay;

NPUHUMATh IIeJTb COBMECTHOM JAEATENBbHOCTH, IJIAHWPOBATh OPTaHU3alMI0 COBMECTHOMH
paboThI, pacrpeneNiaTh BUABI padOT, JOTOBApHBATHCS, OOCYXKIATh IMPOILECC U PE3yIbTaT
paboTbl, 06001IaTh MHEHHS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OCYyXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JICHCTBUS C
NPYTUMHU YJICHAMH KOMAaHIIbI, OIICHWBATh KAa4eCTBO CBOETrO BKJAJa B OONIWI MPOIYKT IO
KpUTEepUsiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryjasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranu3anus:



®  CaMOCTOSITENIbHO COCTAaBJISAThH IUIAH, AJITOPUTM PELIeHUs 3aJauu (MM €ro 4acTb), BIOMpATh
crocod pemeHuss ¢ y4€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4€TOM HOBOI MH(OpMAIIHH.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJIEKT:
® BIaJeTh CHoco0amMH CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHHs
MaTeMaTHYECKOH 3aa9u;
® [IpEeIBHUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH DPELIEHUH 3aJadd, BHOCHUTH
KOPPEKTHUBBl B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OILIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OIIEHMBAaThb COOTBETCTBHE pe3yJbTaTa JAEATEIbHOCTU IIOCTABJIEHHOM II€IM MU YCJIOBHSIM,
OOBSICHATh MPUYMHBI JAOCTHKEHHMS WJIM HEJOCTH)KEHHUS LeJH, HaXOIUTh OIIMOKY, /1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY.
IIpenmeTHblie pe3yJibTaThI

K xoH1y 00yuenus B 7 kjacce 00y4yaronuiics MONy4YUT ClIEYIOIINE IPEAMETHBIE PE3YJIbTAThI:

Yucsia v BbIYUCICHUA

BolnonHsATh, codeTas YCTHblE W NHCbMEHHbIE MNPUEMBI, apu(METHUYECKUEe JCHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaYeHHs YMCIOBBIX BBIPAXKCHHUH, MPUMEHATH Pa3sHOOOpa3HBIE CHOCOOBI M MPHEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHbIE IPOOH.

[lepexoauTh 0T 01HOM (HOPMBI 3aMTUCH YUCEN K APYToH (MpeoOpa3oBBIBATH ACCATHUHYIO IpOOb B
OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOb).

CpaBHUBATh U YIIOPSAI0OUMBATH PALIMOHAIbHBIE YHCIIA.

OxpyrasaTh uucna.

BbINONHATE NPUKHUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUEHUN YHUCIIOBBIX
BBIPAXCHUI. BBINIOIHATE AEHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpumeHsTh IpU3HAKK JEIUMOCTH, Pa3I0XKEHNE Ha MHOKUTEIH HATypalbHbIX YUCEIL.

Pemare NpakTUKO-OPUMEHTUPOBAHHBIE 3a/layd, CBA3aHHbBICE C OTHOLUICHMEM BEIWYHH,
IPONOPLMOHATIBHOCTIO BEJIMYMH, NPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7ad C
y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOICTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb3oBaTh anredbpanyeckyro TEPMHHOJIOTHIO M CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS yu4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH MPU 3aaHHBIX 3HAUEHUSIX EPEMEHHBIX.

BemonsATe mpeoOpazoBaHMs IIENIOTO BBIPAKEHHS B MHOTOWICH TNPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOKEHUE OJIHOYJIEHA HA MHOTOWIEH M MHOI'OWIEHAa Ha MHOTOWIEH, IPUMEHATH
(dopMyIIbI KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0KEHNE MHOIOWIEHOB Ha MHOXHTENIN C IOMOILBIO BBIHECEHHUS 3a CKOOKHU
00I11er0 MHOXKHTEISL, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHUs (POPMYJT COKPAIEHHOTO YMHOXKEHHUS.

[IpumensaTs npeoOpa3zoBaHUsI MHOI'OWIEHOB Ui PEIICHUS Pa3jIMUHBIX 3aa4 U3 MAaTEMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonp3oBaTh CBOMCTBAa CTENEHEW C HATypaJbHBIMHU IIOKA3aTENIMU Ul TPEOOpa3OBaHHSA
BBIPAYKECHHUIA.

YpaBHeHus 1 HepaBeHCTBA

Pemats inHeliHbIE ypaBHEHMS C OJHOU IEPEMEHHOMN, TPUMEHSIS IIPaBUIIa IEPEX01a OT UCXOIHOTO
YpaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, SBIIIETCS 1M YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPHU PELICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

[HonGupats mpuMepbl Map YHCEeN, SBISIOMUXCA PEHICHHEM JUHEWHOTO ypaBHEHHS C JBYMS
IIEPEMEHHBIMH.

CTpouTh B KOOPJUHATHOW IUIOCKOCTU TpadyK JMHEHHOrO ypaBHEHHUS C ABYMS NEPEMEHHBIMH,
HOJIb3YsICh T'Ppa)MKOM, IIPUBOJIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemrate cucteMsl IByX JTMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU, B TOM YHCIIE TPaQUUECKH.

CocTaBisATh W peliaTh JUHEWHOE YPABHEHUE WU CUCTEMY JIMHEUHBIX YPaBHEHUH IO YCJIOBUIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJy4EHHbIN pe3yibTar.



DOyHKUUH

N300pakaTh HAa KOOPAMHATHOW TPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOpJWHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YNCIOBbIE IPOMEKYTKH Ha aIredpanueckoM si3bIKe.

OtmedaTh B KOOPJAMHATHOW IJIOCKOCTU TOYKH IO 3a/laHHBIM KOOpAMHATaM, CTPOUTH TpapuKu
auHenHbIX QyHKIMi. CTpouTh rpaduk GyHKIMU y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIUN H3BECTHBIE 3aBHCHUMOCTH MEXy BEIMYHMHAMHU: CKOPOCTH,
BpEMsl, pPacCTOSIHUE, [IEHa, KOJIMYE€CTBO, CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsl, 00BEM padOoThI.

HaxoauTe 3HaueHne QyHKIMH 1O 3HAYECHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crmoco0 MNpencTaBleHUs M aHanu3a HH(pOpManuM, HW3BIEKaTb U
HUHTEPIPETHPOBATH MHPOPMAIIUIO U3 TPa(QHUKOB peaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

TeMaTuyeckoe NJIAHNPOBAHUE
7 Knacce



No Hanmenopanu | KOTMYECTBO 4acos DJIeKTPOHHBIE
n/ ¢ PACIOB M| pler Kontpoabusl | IlpakTnuecku (upposie)
TeM oOpa3oBaTeJibHbIE
n 0 e padoThI e padoThI
NMPOrpamMMblI pecypchbl
1 [ToBTOpEeHME 4 1
;ISZJ:IiHeHHﬂ 1 bubnuoTeka HOK
2 ] 17 1 https://m.edsoo.ru/7f415b
PanmonanbHbie
90
qucla
AnreOpandecku bubnmorexa LIOK
3 P 30 2 https://m.edsoo.ru/7f415b
€ BBIPOXKCHUS
90
VoapHerns bubnuoTeka HOK
4 P 20 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA
90
Koopaunarsr u Bubnuoreka LHOK
5 rpaduKu. 24 1 https://m.edsoo.ru/7f415b
DOyHKIUN 90
oBToneHie bubnunoreka LHOK
6 P 7 1 https://m.edsoo.ru/7f415b
00001IeHHE
90
OBIIEE
KOJIMYECTBO
YACOB 1o 102 ! 0
IMPOT'PAMME

HpOBepﬂeMble TpeﬁoBaHI/lﬂ K pe3yJbTarTaM 0CBOCHUSA OCHOBHOM Oﬁpa?.OBaTeJII)HOﬁ MnporpaMmasl

7 Kiace
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Kon

IIpoBepsiemble TpeaAMeTHbIe pe3yJbTATHI OCBOEHHSI OCHOBHOM

NpoBepsieMor .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
0 pe3yJbTaTa
1 Yucna 1 BIYUCICHUS
1 BrImonHATE, codeTass yCTHbIE W MHUChMEHHBIE MPHEMBI, apu(METHIECKUE
' JEHCTBUS C pallMOHAIbHBIMU YHCIIAMU
HaxomuTh 3HaueHUs YHMCIOBBIX BBIPAXKEHUU, MPUMEHSATH pa3HOOOpa3HbIe
1.2 CrocoO0bl W TPUEMBI BBIYUCICHHUS 3HAYCHUH JPOOHBIX BBIPAXKCHUH,
coJiepKalinx OObIKHOBEHHBIE U IECATUYHBIE IPOOU
[TepexoauTh OT OAHOM (OPMBI 3aITUCH YUCEN K APyTroi (MpeoOpa3oBhIBAThH
1.3 JECATUYHYIO ApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOB)
1.4 CpaBHUBAaTh ¥ yHOPSAOYUBATH PALIMOHAIBHBIC YHUCIIA
1.5 OKpyriarh uyncia
BbInoNHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHHUM, OLEHKY
1.6 3HAYEHUH YHMCIOBBIX BBIpAKEHH. BBIMONHATH NEHCTBUS CO CTEMEHSMU C
HaTypaJbHBIMU MIOKa3aTEJIIMU
L7 [IpumeHsATh TOpU3HAKK — JEJIMMOCTH, pa3jI0KEHHWE Ha  MHOXKUTEIH
' HaTYypaJIbHBIX YHCEll
Pemarh nmpakTHKO-OpUEHTUPOBAHHBIE 3aJ]aul, CBSI3aHHBIE C OTHOIICHHUEM
L8 BEJIMYUH, IIPONOPLIUOHAIBHOCTHIO BEJIMYUH, IIPOLIEHTaMH,
' HWHTEPIPETUPOBATh PE3yNbTaThl PelIeHUs 3a7ady ¢ Y4ETOM OrpaHUYCHHIH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPHBAEMBIX 00BEKTOB
2 Anrebpanyeckue BhIpaXKEeHUs
1 Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTh
' e€ B mpoliecce OCBOCHUs yueOHOro Marepuana
55 Haxonuth 3HaueHHs: OyKBEHHBIX BBIPAXEHHH MpPU 3aJaHHBIX 3HAUEHUSAX
' MEPEMEHHBIX
53 BoimonusaTe  mpeoOpa3oBaHMsI  IIEJIOTO  BBIPAKEHUS B MHOTOUJICH
' MPUBEJCHUEM TTOJO0HBIX CIaraéMbIX, paCKpPbHITHEM CKOOOK
54 BbINOMHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOYIEH W MHOIOWIEHa Ha
' MHOTOYJICH, IPUMEHSTh (POPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH
OcCy1IecTBIATh pPa3IoKEHUE MHOTOUYICHOB HAa MHOMKUTENIH C IOMOIIBIO
2.5 BBIHECEHHUS] 32 CKOOKHM OOIIEr0 MHOMKHUTENsS, TPYNIUPOBKU CIaraeMbiX,
pUMeHEeHUs (POopMyIT COKPAIIEHHOTO YMHOKEHUS
2.6 [IpuMensaTp mpeoOpa3oBaHUST MHOTOWICHOB ISl PEIICHUS Pa3TuIHBIX
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3aa4 U3 MaTeMaTuKHU, CMCKHBIX ITPEAMCTOB, U3 peaHI)HOfI IMPAaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMHM ITOKA3aTEISIMHU UL

npeoOpa3oBaHus BEIPAKEHUI

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHeiiHbIE ypaBHEHUS ¢ OJTHOM MEPEMEHHOW, MPUMEHSS MpaBUIa
Iepexoja OT UCXOJHOIO YPaBHEHMsS K pPaBHOCWIBHOMY emy. lIpoBepsrs,

ABJIACTCA JIX YUCJIO KOPHEM YPABHCHUA

3.2

[IpumensTs rpadpuyeckre METOAbl NPU PELICHUH JTUHEHHBIX YpaBHEHUN U

nXx CUCTEM

3.3

[TonOupats mpuMepsl Map YHUCEN, SBISIFOIIMXCS PEIICHUEM JIMHEHHOTO

YpaBHCHUA C ABYMS IICPCMCHHBIMU

34

CTpouth B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHHUS C
IBYMsI TEpEMEHHBIMU; TMOJIB3YACh TpaUKOM, MPHUBOIUTH MPUMEPHI

peleHus ypaBHEHUs

3.5

Pemats cuctemsl ABYX JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMHU, B

TOM YHCIIe TpaPUIeCKU

3.6

CocTaBnsiTh U pemiaTh JUHEWMHOE YpPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX
YPAaBHEHUU II0 YCJIOBHMIO 3aJlayd, MUHTEPIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 3a]1a4y MOJTYyYECHHBIN pe3yybTaT

Koopaunats! u rpapuku. OyHkunuu

4.1

N300paxkaTh Ha KOOpAMHATHOMW MPSAMOM TOYKH, COOTBETCTBYIOLIHME
3aJlaHHBIM KOOpAMHATaM, JIy4M, OTPE3KH, MHTEpBajbl, 3alUCBIBATH

YHUCJIOBBIC ITPOMEIKYTKHU Ha aﬂre6pa1/1quK0M SA3BIKC

4.2

OrmMmeuats B KOOpHHHaTHOfI IMJIOCKOCTH TOYKHU I10 3aJaHHBIM KOOpAHWHATaAM

43

Crpouts rpaduku IuHEHHBIX QyHKIMNA. CTpoUTh TpaduK QyHKIUH Y = [X|

44

OnwuceiBaTh C TOMOLIBI0 (PYHKIUI H3BECTHBIC 3aBUCUMOCTH MEXITY
BEIMYMHAMU: CKOPOCTb, BpEMs, pPAcCTOSHHE, LIEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOIUTEIIEHOCTD, BpeMsl, 00bEM paboThI

4.5

HaxoauTs 3HaueHne QyHKIMH 110 3HAYCHHUIO €€ apryMeHTa

4.6

ITonumaTts rpaduueckuii cnocod MpeacTaBIeHUs U aHaIu3a MHPOpMaLuy,
W3BIIEKaTh W WHTEPIPETHPOBATH MH(POpMAIUI0 H3 TpaduKOB pearbHBIX

IIpoLeCCOB U 3aBUCUMOCTEH

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA




7 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OAHOI (POpMBI 3anucu 1podei
1.1 K aApyroil. [loHsiTHe pallMOHAIBHOTO YUCIA, 3aUCh, CPABHEHUE, YIOPSIAOUYNBAHUE
palMOHAIBHBIX YHCEl

- Apudmernueckrue AEHCTBHS C palMOHAIBHBIMU 4YuciaMu. Pemienue 3amay u3
' peabHOM MPaKTHUKK Ha YacTH, Ha IpOOH

13 Crenenp ¢ HaTypajJbHBIM IIOKa3aTeJlEeM: OINpeJelieHue, MpeoOpa3oBaHUe
' BBIP2)KEHUI Ha OCHOBE OMPE/IENICHNUs, 3aMUCh OONBIINX YUCE

L4 [IpouieHTsl, 3anKch NPOIEHTOB B BUAE APOOU U ApoOH B BHJE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaJIbHON MPaKTUKU

Ls [IpumeHeHne NIPU3HAKOB JEIUMOCTH, Pa3I0KEHNE HAa MHOXKHUTEIU HATYypPAJIbHBIX
' yucen

1.6 PeanbHbIE 3aBUCUMOCTH, B TOM YHCJIE TIPsSMasi K 0OpaTHAs MPOMOPIIMOHATLHOCTH
2 Anrebpanyeckue BbIpaKeHUS

51 IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C NEpPEeMEHHOW. JlomycTumeblie
' 3HAYEHUS TIEPEMEHHBIX

25 [IpencraBneHne 3aBUCUMOCTH MEXKAY BEIUYMHAMU B BHUAE (DOPMYJIBL
' Brruucnenust no popmynam

23 [TpeoOpazoBanne OyKBEHHBIX BHIPAKEHUH, TOKIAECTBEHHO PaBHBIE BHIPAXKECHUS

24 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTEIEM

5 Opnnounensl 1 MHoOrowieHsl. Crenenb MHorowieHa. CllOkKeHUE, BbIYMTAHHE,
' YMHOKE€HUE MHOTOWIEHOB

"6 @opMyJIbl COKPALIEHHOTO YMHOXEHMS: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOKUTENH
3 YpaBHeHuUs

31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, I[paBWiIa MpeoOpa3oBaHMs ypaBHEHUS,
' PaBHOCUIIBHOCTh YPaBHEHUM

12 JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, 4YHUCJIO KOPHEW JIMHEHHOrO
' YpaBHEHUS, PEUICHNUE JIMHEHHBIX YPAaBHEHUI

33 CocraBieHue ypaBHEHUI MO YCIOBHIO 3aj1ayd. PemieHue TEKCTOBBIX 3ajad C
. IIOMOILBI0 YPAaBHEHUI

34 JluneliHoe ypaBHEHHE C JBYMs EPEMEHHBIMH U €ro rpaduk

35 Cucrema JIByX JIMHEWHBIX YPaBHEHUU ¢ AByMsl IepeMeHHbIMU. Pelienue cucrem
' ypaBHEHHH CrocOOOM TMOACTAaHOBKH. lIpuMephl pemieHusi TeKCTOBBIX 3agad C
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IIOMOILBIO CUCTEM YPAaBHEHUI

4 Koopaunats! u rpaduku. OyHKIMN

4.1 Koopaunara To4ky Ha psMoit

47 Uucnosble npomexyTku. PaccrosgHue Mexzay ABYyMs TOYKaMHU KOOPAMHATHOMN
' NpAMOi1

43 [IpsimoyronpHas cuctema koopaunat, ocu Ox u Oy. Abciucca U opauHaTa TOUYKH
' Ha KOOPAMHATHOM IJIOCKOCTU

4 ITpumeps! rpadukoB, 3agaHHBIX QopmynaMu. YUteHue rpaduKoB peaabHBIX
' 3aBUCHUMOCTEHN

4.5 [Monsarue pynkuun. I'padux Gpynkunu. CrorcTBa QyHKIHIA

4.6 Jluneiinas Qyunkuus, e€ rpaduk. ['padux pynkuuum y = [X|

4.7 I'paduueckoe pelieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUIH
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