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IHosicHuTEeIbHAA 3aIIUCKA
PaGouast mporpamMmma yuebHOTO npeameta «Anredpa» B 9 kinacce (nanee Pabouas
IIpOrpaMMa) COCTaBJIEHa HA OCHOBAHUU CJIEAYIOLMX HOPMATHBHO-IIPABOBBIX JOKYMEHTOB:

e ®denepanbHOro KOMIIOHEHTa ['0Cy1TapcTBEHHOTO CTaHIapTa CpeiHero (MOJIHOro) o0IIero
oOpa3oBanusi Ha ocHOBe lIporpamMmsl asisi 0011€00pa30BaATENBHBIX YUPESIKICHUN.

e  @enepanpHoro 3akoHa «O06 oOpazoBanuu B POy,

o KoHIlenus pa3BUTUs MaTeMaTHYeCKOro oopazoBanus B P® (Pacnopsikenue
[TpaButenscTBa Poccuiickoit deneparuu ot 24nexadbps 2013r.r.Ne2506-p, ITucemo
DdenepalibHOH CITYKOBI 110 HA30PY B cdepe obpaszoBanus u Hayku (PocobpHaazopa) ot
16.09.2014 No(02-624);

e denepanbHblil NEPEUEHb YUEOHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAaHUIO IIPU pPeaTIn3alun
UMEIOIMX TOCYJapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTENbHBIX IPOrpaMM HAYaIbHOTO
0011ero, OCHOBHOT'O 00IIEro, cpeiHero o0uiero oopa3oBanus OpraHU3ausIMy,
OCYIIECTBIISIOUIMMU 00Pa30BaTENbHYIO ASITeIbHOCTh, YTBEP)KICHHOTO MIPHUKA30M
Munnpocgenienust Poccuu ot 20.05.2020 Ne254;

e [Iporpamma pazsutus [BOY COI Ne 481 ¢ yriyGineHHbIM H3y4YE€HUEM HEMELIKOTO
s3pika KupoBckoro paiiona Cankr- [lerepOypra 2020-2025rr.;

e O6pa3zoBarenbHasd nporpamma I'BOY COLI Ne 481 ¢ yrimyGieHHBIM H3y4EeHUEM
HeMeIKoro si3bika Kuposckoro paitona Cankr-IlerepOypra;

e Brinucka u3 ocHoBHOU oOpa3zoBarenbHOM nporpaMMbl ['BOY COILLI 481 ¢ yrnyOneHHbIM
U3y4eHHEM HeMelKoro s3bika Kuposckoro paitona Cankt- [letepOypra na 2023-2024
y4eOHBIN TOT;

e [IpumepHas mporpammel 0011e00pa30BaTeNbHBIX yUpEKIeHUH Mo anredpe 7-9 knaccel /
cocraButenb: T. A. BypmuctpoBa — M. « IIpocsemienue», 2018

PaGouass mporpamMma opueHTHpOBaHa Ha y4eOHUK «AnreOpa 9 kiacc», aBTOp
Konsirun FO.M., Txauésa M.B., ®&noposa H.E., : [Ipocsemnienue, 2018r.

Pabouas nporpamma paccuntana Ha 136 yacoB, 4 yaca B HEJIEIIO.

O01mas XapaKTePUCTHKA YUYeOHOro mpeaMera
CogepxaHue KypcoB MaTeMaTHKH 5—6 KiIaccoB, airedpbl W TeoMeTpuu 7-9 KiaccoB
00BEIMHEHO KaK B HCTOPUYECKH CJIOXKMBIIHMECS JUHUU (YUCIIOBas, ajredpandeckas,
reoMerpuueckas, (GpyHKIHOHAIbHAS U Jp.), TAK U B OTHOCUTEIBHO HOBBIE (CTOXacTHUYECKas
JUHUSA, «pealibHas MaTeMaTukay). OTIeNbHO TPEACTaBIEHBl JIMHHUS CIOKETHBIX —3ajad,
HCTOpUYECKas JIMHUS.
Marematuka npu3BaHa criocoOCTBOBAaTh NPUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX
JUTSL IOBCETHEBHOM xu3HU. OHa CIyKUT 0a30i1 1 BCero AalbHEHIIero U3yu4eHUs MaTeMaTHKH,
CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHUS MTOJIH30BATHCS aJITOPUTMAMHU.
3adauu uzyuenus mamemamuxu
® OBJIAJICHUE CHCTEMOW MATEMAaTHYECKUX 3HAHUW WM YMEHUW, HEOOXOIUMBIX IS
MIPUMEHEHHUS B MPAKTUYECKOW IeATETbHOCTH, U3YICHHS CMEXHBIX JUCITUTUIHH;
® pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IS
OCBOEHUS Kypca HH(OPMATHKH,
e (dopMHpOBaHHME TpEIACTAaBICHUNW 00 WHIeIX W METOJaX MaTeMaTHKH Kak
YHUBEPCAIBHOTO SI3bIKa HAYKH U TEXHUKH;
e npeoOpa3oBaHHE CHMBOJUYECKMX (OPM BHOCHT CBOW creuupuyecKkuil BKJIaJ B
pa3BUTHE BOOOPaKEHUSI, CIIOCOOHOCTEH K MAaTEMAaTHYECKOMY TBOPUYECTRY.
e Ui (JOPMUPOBAHUS y yUaIUXCs MPEICTaBICHU O POJIM MAaTEeMAaTUKH B Pa3BUTUU
LIMBWIA3AIUU U KYJIbTYPBI.




Henamu usyuenua Kypca mamemamuku a611emca:
®  CHUCTEMAaTHYECKOE Pa3BUTHE ITOHATHUS YNCIA,
e  BBIPa0OTKA YMEHHUH BBIMOJIHATH YCTHO M MUCBMEHHO apU(pMETHYECKHE ACUCTBUS HAJl
4UCJIaMU;
®  [IEPEBOJUTH NIPAKTHUYECKUE 3aJa4X HA SI3bIK MATCMATHKU;
® JIOATrOTOBKAa YyYallUXCsd K M3YyYEHHIO CHUCTEMAaTHYECKUX KypCcOB anreOpsl U
TEOMETPHUH
Kpr CTPOUTCA Ha PIH,Z[yKTPIBHOfI OCHOBC C [IIPUBJICYCHUCM DJJCMCHTOB JCAYKTHBHBIX
paccyxnennid. Teopernueckuii = marepuayll  U3Jaraercsi HAa  HMHTYUTUBHOM  YPOBHE,
MaTeMaTHYECKHUE METOJIbI U 3aKOHBI OPMYITUPYIOTCS B BUC MTPABUIL.
B xone nzydeHns Kypca ydaiuecs pa3BUBalOT HAaBBIKU BBIYHCIICHUN C HATypalbHBIMU YHCIIAMH,
OBJIaJICBAIOT HaBbBIKaAMH I[efICTBI/Iﬁ C OOBLIKHOBEHHBIMH U JACCATUYHBIMU I[pO6$IMI/I, MMoJIy4aroT
HayaJlbHbIE MpPEJICTaBIECHUS OO0 MCIOJIB30BaHMM OYyKB JJs 3allUCH BBIPAXEHUH U CBOWCTB
apu(METHUECKUX JCWCTBUH, COCTABICHWH YPAaBHEHUH, MPOJODKAIOT 3HAKOMCTBO C
reOMETPUYECKUMU MOHATUAMHU, NPUOOPETAIOT HABBIKM ITOCTPOEHUS] T€OMETPUYECKUX (Guryp u
HU3MCPCHUA TCOMECTPUUCCKNUX BCIIMYMH.
TpeboBaHMs K YPOBHIO IOATOTOBKU YCTaHOBIJIEHBI [ 0CYy1apCTBEHHBIM CTaH1apTOM
OCHOBHOT'O 001IIero 00pa3oBaHMs B COOTBETCTBUH C 0053aTEIbHBIM MHHIMYMOM COJIEPKaHUS

Marematuueckoe 00pa3oBaHME B OCHOBHOM IIKOJE CKJIAJAbIBaeTCd U3 CIEAYIOLIUX
coJiepKaTeIbHbIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apudMeTHKa; aaredpa; reoMeTpus;
DJIEMEHTHl KOMOWHATOPWKH, TEOPUU BEPOSTHOCTEW, CTATUCTHUKUA M JIOTUKH. B  cBoei
COBOKYITHOCTH OHH OTpa)xaroT Oorarelii ompIT oOy4yeHHMs MaTeMaTHMKe B Hallel cTpaHe,
YUUTBHIBAIOT COBPEMEHHBIE TEHJICHIMU OTEYECTBEHHON M 3apyO0eXHOW IIKOJbl M MO3BOJISIOT
peaan30BaTh MOCTABJICHHBIE MIEPE]] IIKOJIBbHBIM 00pa30BaHUEM LIeJIH Ha UH(OPMAILIMOHHO EMKOM
U IPAKTUYECKH 3HAUYMMOM Marepuaine. OTH COJIEpKaTelIbHbIe KOMIIOHEHThI, pa3BHUBAsACh Ha
IPOTSDKEHUM BCEX JIET 00yueHUsl, €CTECTBEHHBIM 00pa3oM MEpeIIeTatoTCsl U B3aUMOIEHCTBYIOT
B y4eOHBIX Kypcax.

Apugpmemurxa 1npu3BaHa CIOCOOCTBOBAaTh NPUOOPETEHHIO MPAKTUYECKUX HaBBIKOB,
HEOOXOIUMBIX IS TOBCETHEBHOW Xu3HH. OHa CIyKuUT 0a30d JJii BCEro JagbHEWIIEro
U3y4eHHs] MaTeMaTHKH, CIOCOOCTBYET JIOTMYECKOMY pa3BUTHIO U (OPMUPOBAHHIO YMEHHUs
IIOJIB30BAThCA aJITOPUTMAMU.

Anzedpa naueneHa Ha (GOpMUPOBAHME MAaTEMAaTHYECKOTO ammapara Juis pelieHHs 3aaad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, OKpPYKalollel peaslbHOCTH. S3bIK aireOphl MOJYEPKUBAET
3HAYCHUE MATEMAaTUKHU KaK s3bIKa I IOCTPOCHHUS MAaTEMaTU4YECKUX MOJENEH, MPOLEecCOB U
ABJIEHUHN peanbHOro mupa. OAHON M3 OCHOBHBIX 3ajjad W3Y4YEHHs aJreOphl SIBISIETCS pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHHS, HEOOX0IMMOI0, B YaCTHOCTH, JJIsl OCBOCHUS Kypca MH(popMaTH-
KM, OBJIaJICHME HaBbIKaMHU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBaHne CHMBOJINYECKUX
¢opM BHOCHUT CBOHM cHElU(pHUUECKU BKJIaJ B pa3BUTHE BOOOpPaKEHUs, CIHOCOOHOCTEH K
MaTeMaTHU4ecKoMy TBOpUecTBY. [Ipyroi BakHOH 3aqauell n3yueHus anreOpsl sBIISETCs MoTyde-
HUE IIKOJbHUKAMH KOHKPETHBIX 3HAaHUN 0 QYHKIMIX KaK BaKHEUIIEH MaTeMaTHn4eckoil Moiesu
JUTSL OTIMCAHUS U MCCIIE0BAaHUs pa3HOOOPa3HBIX MPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX,
HKCHOHEHIIMATIBHBIX, IEPUOJUUECKUX U Ap.), 1 GOPMHUPOBAHUA Y yHAIIUXCs MIPEICTABICHUN O
pOJIM MAaTEMATHKHU B PA3BUTHH LIUBUIN3ALNH U KYJIbTYPBI.

I'eomempua — oOIMH W3 BaXHEHIINX KOMIIOHEHTOB MaTeMaTHMYecKOro oOpa3oBaHus,
HEOOXOIUMBIA /Jii MPUOOPETeHHUs] KOHKPETHBIX 3HAHWW O MPOCTPAHCTBE U MPAKTUYECKU
3HaYMMbIX YMEHHH, (OPMHUPOBAHUS SI3bIKA OINUCAHUS OOBEKTOB OKPYXKAIOLIET0 MHUpA, IS
pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpaKEHHMsS] MU WHTYWULHH, MAaTEeMAaTUUYeCKON KyJIbTYpBl, IJIs
JCTETUYECKOTO BOCHUTAHUS ydamuxcs. lM3ydeHwe reomMeTpuu BHOCHUT BKIIAJ B DPA3BUTHE
JIOTUYECKOT0 MBINIIEHHS, B (OPMHUpPOBAaHUE MOHATHUS JOKA3aTENbCTBA.

dnemenmol  102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 6eposmHocmeil
CTaHOBSITCS 00s3aTENIbHBIM KOMIIOHEHTOM IIKOJBHOIO 00pa30BaHUs, YCWIMBAIOIIUM €r0
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NPUKIAJHOE W TPAKTHYECKOE 3HaueHHe. DTOT Marepuan HeoOXOAWM, IMPEXAE BCEro, s
dbopMupoBaHus (PyHKIHMOHAIBHON IPaMOTHOCTH — YMEHUN BOCHPUHUMATh M aHAJIU3UPOBATH
UH(OPMALINIO, TPEACTABICHHYI0 B Pa3IMYHBIX (OpMax, MOHMUMATh BEPOSTHOCTHBIM XapakTep
MHOTUX pe€aJbHBIX 3aBHUCHUMOCTEH, NPOM3BOAUTH IMPOCTEUIINE BEPOATHOCTHBIE PACUETHI.
N3yueHre 0CHOB KOMOMHATOPUKHY TIO3BOJIHT yYaIIeMyCsl OCYIIECTBIIATh PACCMOTPEHHUE CIIydaeB,
nepe0op U MOJICUET YKciia BApUAaHTOB, B TOM UKCIIE B MPOCTEHIINX MPUKIIATHBIX 3a7a4aXx.

[Ipy wm3ydyeHHMH CTATUCTUKA M TEOPUU BEPOSTHOCTEH 00OramarTcs NPEACTABICHUS O
COBPEMEHHOM KapTHHE MHpa M METOJaxX €ro HccieloBaHud, (GpopMupyeTcs MOHUMaHHE POJIU
CTaTUCTHKHM KaK MCTOYHHMKA COIMAJIBHO 3HAUMMOW MH(OPMAIIUHN U 3aKJIaJIbIBAIOTCS OCHOBHI Be-
POSITHOCTHOT'O MBIIIIJICHHS.

Takum o0pa3omM, B XOJIe OCBOCHHS COJEpXaHUS Kypca ydalumecss TMOJY4YalT

BO3MOKHOCTD:

® Dpa3BUTh TNPEACTABJICHHS O YHUCIE M POJIM BBIYHCICHUH B YEIOBEUYECKOW MPAKTHKE;
chopmMupoBaTh MPaKTUYECKHE HaBBIKU BBITIOJIHEHUSI  YCTHBIX, MMMCbMEHHBIX,
WHCTPYMEHTANbHBIX BBIUMCIICHUH, Pa3BUTh BBIUUCIUTEIBHYIO KYIbTYPY;

® OBJAJICTh CHMBOJHMYECKHM SI3BIKOM aireOpbl, BBIpadOTaTh (GOpMaTBHO-ONEPATHBHBIC
anreOpanvdecKue yMEHHS M HAyYUThCS MPUMEHATh MX K PEHICHHIO MAaTEMAaTHYCCKHX H
HeEMaTeMaTHYECKHUX 3a70a4;

® U3YYUTh CBOWCTBA U TpaduKu »dJIEMEHTApHBIX (YHKIUNA, HAYUYUTHCS HCIOJIb30BAThH
GyHKUIHOHATBHO-TpAUUECKUE TPEICTABICHUS [Jis ONUCAHUS ¢ aHalIW3a pealbHBIX
3aBUCHUMOCTEM;

® Dpa3BUTh NPOCTPAHCTBEHHBIC TMPEJCTABICHUS H U300pa3uTEIbHbIE YMEHHS, OCBOHUTH
OCHOBHBIC ()aKThI W METOJbl TUIAHUMETPHUH, ITO3HAKOMHUTHCS C IMPOCTCUITUMH
MPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMHU;

® TIOJIYYUTh TMPEACTABICHHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEATbHOM MHpPE U O
pPa3IMYHBIX CHOCO0aX MX HM3Y4YCHHsS, 00 OCOOCHHOCTSX BBIBOJOB M MPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKkTep;

® Dpa3BUTH JIOTUYECKOE MBIIUICHUE U PeUYb — YMEHHUS JIOTUYECKU OOOCHOBBIBATH CYXKICHUS,
MPOBOJIUTh HECTOXKHBIE CHUCTEMATU3allMH, TMPUBOJUTH TMPUMEPbl U KOHTPIPUMEPHI,
HCIIONIb30BATh PA3NIUYHbBIE SA3BIKM MAaTEMATHKU (CIOBECHBIM, CHMBOIUYECKH, TpadudecKuii)
JUTSL WUUTIOCTPALIU, MHTEPIPETALINH, apTYMEHTAIIMH U IOKa3aTeIbCTBA;

e chopmupoBaTh TPENCTaBICHUS OO0 HU3yYaeMBIX MOHATHSIX M METOJaX KaK BaKHEHIIHNX
CpencTBax MaTeMaTH4E€CKOr0 MOJIETMPOBAHUS PEAIbHBIX MPOLECCOB U SIBIICHUM.

W3ydyeHne MaTreMaTHKM Ha CTYNEHH OCHOBHOIO 0O0IIero o0pa3oBaHMs HalpaBlIeHO Ha

JOCTHIKCHHE CJEAVIOIIUX 1eJIei:

e OBJIaJIeHHE CHCTEeMOl MaTeMaTHYeCKHMX 3HAHMHA W yYMEHHH, HEOOXOIUMBIX A
MPUMEHEHUS B  TPAKTUYECKOW JCSATENBHOCTH, M3YYCHHUS CMEXKHBIX JAUCIUIUIMH,
MPOJIOIKEHHSI 00pa30BaHUS;

® HHTE/UIeKTyaJIbHOe pa3BuTHE, (QOPMUpPOBAHWE KAYECTB JIMYHOCTH, HEOOXOIMMBIX
YEJIOBEKY JJIsi TIOJHOLICHHOW JKU3HHM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTE€MaTUYECKON AESITENbHOCTU: SCHOCTH M TOYHOCTU MBICIU, KPUTUYHOCTU MBIIIJIEHUS,
WHTYHUIIUH, JIOTHYECKOTO  MBIIUICHUS, JJIEMEHTOB  aJTOPUTMHUYECKONH  KYJIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJIOJICHUIO TPYAHOCTENH;

e (opmMupoBaHUe MPeACTABJIEHUI 00 HICSIX U METOJaX MAaTEMAaTHKH KaK YHUBEPCAIHHOTO
A3bIKA HAYKU U TEXHUKHU, CPEJICTBA MOJEIMPOBAHMS SIBJIEHUN U IIPOLIECCOB;




e BOCIIUTaAaHUE KYJIbTYPbI JIMYHOCTH, OTHOLICHUA K MaTeMaTHuKE KaK K qacTHu
00111e4YeTI0BEUECKOM KYIbTYPhI, UTPAIOIIEH 0COOYIO0 pOJIb B OOIIIECTBEHHOM Pa3BUTHH.

MecTto npeamera B ¢geaepajbHOM 0a3MCHOM Y4eOHOM IJIaHe

CornacHo ¢enepanbHOMy 0a3ucHOMY y4eOHOMY IUIaHy Ui 00pa30BaTeNIbHBIX YUPEKICHHIMA
Poccuiickoit ®enepauny Ha W3y4eHME MATEMAaTUKM HAa CTYINEHM OCHOBHOIO OOILEro
o0pa3oBaHUs OTBOAUTCA HE MeHee 875 yacoB U3 pacyera: 5 4acoB B Hezelto ¢ 5 o 9 kiacc.

CornacHo Bpeimucke w3 OCHOBHOM 00pa3oBaTeNbHOM MPOTpaMMbl OCHOBHOTO OOIIETO
obpazoBanust ' bOY COIII Ne 481 ¢ yrimyOiseHHBIM U3ydeHHEM HEMEIKOTro si3bika KupoBckoro
paiiona Cankr-IlerepOypra na 2019 — 2020 y4eGHBIN roj Ha u3ydeHue aiaredpsl B 9 Kiacce
oTBOoAMTCS 136 yacoB B rof (4 yaca B HECIIO).

Konuenuusi 1 000CHOBAHHOCTH MPOrPaMMbl
[IpumepHass mporpaMma IO MaTeMaTHKE IS CpeAaHel (MOJIHOM) IIKOJIBI COCTaBjieHA Ha

OocHOBe (hyHIaMEHTAIILHOTO si/ipa COAepkKaHMs 0OIIero cpeHero oopasoBanus U TpeOOBaHUHN K

pe3yapTaTaM  OCHOBHOTO o00mero oOpa3oBaHusi, TpeacTaBieHHBIX B  DenepaibHOM

roCy/IapCTBEHHOM CTaHJapTe cpeAHero (MOoJIHOro) obiiero oopa3oBaHus BTOPOro mokoieHus. B

HEH TaK)Ke YIUTHIBAIOTCS OCHOBHBIC HJICU U ITOJIOKCHHSI IIPOTPAMMBbI Pa3BUTHS M POPMUPOBAHUS

YHUBEpPCAIbHBIX Y4€OHBIX AEHCTBUN JI1 OCHOBHOI'O 001ero o0Opa3oBaHMsl, IPEEMCTBEHHOCTb C

MPUMEPHBIMU ITPOTPaMMaMU AJI OCHOBHOTO 00I1IeT0 00pa3oBaHusl.

PazpaboTka paboueil mporpaMmbl U TEMaTUYECKOTO TJIAHUPOBAHMS MPOBOAMIACH HA OCHOBE

CJEYIOLIUX MOJIOKEHUM:

® HU Ha OJJHOM W3 ATANoB 00IIero 0Opa3oBaHus Mepe] 00pa30BaATEIbHBIMU YUPEIKICHUIMUA HE
CTOUT 3a/1aua MpodeccnoHalbHOI MOATOTOBKHA 00YYarONINXCs, CIeI0BaTeIbHO, COACPKAHKE
oOydeHHsT MaTeMaTHKEe JOJDKHO WMETh OOIIEKYJIBTYPHBIH, a He NpodeCCHOHATBHBIN
XapakTep. JTO O03HA4yaeT, YTO y4alluecs IOJKHBl OCBOUThH COAEpKaHWE, 3HAUMMOE IS
dbopMHUpOBaHUS TTO3HABATEIHLHOM, HPABCTBEHHOW W ACTETUUECKOW KYIBTYPBI, COXPaHECHHS
OKpYXKarollel cpepl U COOCTBEHHOTO 3J0POBbsI; MOBCEAHEBHOW >KM3HHM M MPAKTUYECKOU
JesTeTbHOCTH;

® BO3MOXHOCTb M3MEHEHHsI CTPYKTYPBI, COJAEPKAHUS B IUIAHE €r0 paCUIMPEHUs], U3MEHEHUS
Yrclia 4acoB, YTO SBJSETCS HEOOXOAMMBIM yCIOBHEM ISl Pa3pabOTKH pabO4YMX MPOrpaMM,
KOTOpbIE MOTYT HCIIOIb30BAaThCsI B YUE€OHBIX 3aBEIEHUAX pa3HOro mpoduias W pa3HOU
Crienuanu3aluy;

® CTpOroe CJeJI0BaHUE OCHOBOIOJATAIOMIUM JUJAKTHYECKUM TPUHIIMIAM HAy4YHOCTH U
JIOCTYITHOCTH;

e y4éT NMCUXOJIOTUYECKUX 0COOeHHOCTeN (POPMHUPOBAHUS OHATUN — CaMble CIIOKHBIE TTOHSATHUS
HIKOJILHOTO Kypca MaTeMaTHKU (GOPMHUPYIOTCS Ha OCHOBE HEMOCPEICTBEHHOTO HAOIIOACHUS
MPEIMETOB, SIBIICHUN WIM UX MOJEIIEH, T. €. HEMOCPEACTBEHHBIX OIIYIIeHUH. 13 OTIenbHBIX
OILYIIEHUH CKJIaJbIBAETCS BOCIPUITHE, KOTOPOE HECBOAUMO K MPOCTON CyMM€ OIIYLIEHUH.
Ha ocHOBe MHOTOYHMCICHHBIX BOCTIPUATHA H3y4aeMbIX MPEAMETOB W SBICHUN (MU HX
TUAAKTHYECKUX 00pa3oB-MOJIENeH, MPEeJCTaBICHHBIX C TIOMOIIBIO CPEJICTB OOy4YEHUS)
bopMupyIOTCS IPEICTaBICHHUS.

Anreopa

Anzeopa naneneHa Ha (GOPMUPOBAHHE MAaTEMaTHYECKOTO armapaTa A pelieHus 3agad u3
MaTeMaTHKH, CMEXHBIX MPEAMETOB, OKpPYKaIOLIEH pealbHOCTH. SI3BIK anreOpbl MoauepKUBaeT
3HAUCHHE MATEMAaTUKHU KakK sI3bIKa JJI1 MOCTPOCHHUS MATEeMAaTHMUYECKUX MOJENed, MPOIECCOB U
SBJICHUN peasibHOro Mupa. OIHOM M3 OCHOBHBIX 33/1ad M3YyUCHUs alnreOphl SIBISETCS pa3BUTHE
AITOPUTMUYECKOTO MBIIIIICHHUS, HEOOXOIMMOTO0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca uHpopmaru-
KU; OBJIa/ICHHE HaBbIKaMU JEeyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cuMBonnueckux Gopm
BHOCHUT CBOW crenupuYecKuil BKIAQJ B pa3BUTHE BOOOPaKEHUS, CIOCOOHOCTEW K
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MaTeMaTHYeCKOMY TBOpYecTBY. Jpyroil BayKHOU 3a1adell H3ydyeHHs aireOpbl ABIsSETCS MOTyde-
HUE IKOJbHUKAMH KOHKPETHBIX 3HaHUN O (PYHKIMAX KaK BaKHEUIIICH MaTeMaTHYECKOW MOIETH
JUIsL ONTMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX,
SKCIOHEHIMABHBIX, IEPUOAUYECKUX U Ip.), A GOPMUPOBAHUS Y yYAIIUXCS MPEACTABICHUM O
POJIM MaTeMaTUKH B Pa3BUTUN IUBUIM3ALUHN U KYJIbTYpBHI.
Henn:
W3yueHne MareMaTHMKH Ha CTYIIEHH OCHOBHOTO 0OLIero oOpa3oBaHHs HAlpaBlIeHO Ha
JOCTH>KEHHE CIIECAYIOIINX LIEIeH:
® OBJQJICHHE CHUCTEMOW MATEeMAaTUYECKUX 3HAHUH U YMEHHWH, HEOOXOIUMBIX IS
IIPUMEHEHHUS B IPAKTUYECKON 1€ATEIbHOCTH,
®  U3YUYEHHS CMEXHBIX AUCHUIUINH, IPOAODKEHHS 00pa30BaHus;
® UHTEIUIEKTyaJbHOE pa3BUTHE, (POPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIUMBIX
YeJOBEKY Ui TIOJIHOLIEHHOW J>KM3HH B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTE€MaTUYECKOU JIEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIU, KPUTUYHOCTH MBIILICHHUS,
UHTYULMU, JIOTMYECKOTO MBIIUIEHUS, 3JEMEHTOB aJrOPUTMHUYECKON  KYJIbTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJI0JIEHUIO TPYAHOCTEH;
e (QopmupoBaHue NpeAcTaBlIeHUN 00 UAESIX U METOAAX MAaTEMATUKU KaK YHHBEPCAJIbHOTO
A3bIKA HAYKU U TEXHUKH, CPEIICTBA MOJECIMPOBAHHUS SIBJICHUHN U IIPOLECCOB;
® BOCHUTAaHUE KYJIbTYpbl JIMYHOCTH, OTHOIIEHHS K MaTeMaTHUKe KaK K 4YacTH
o011eueoBeuecKoi KyabTyphl, UTparoleil 0coOyIo poib B 00IIECTBEHHOM Pa3BUTHU.
3agauu:
[Tpu u3yueHuu Kypca MaTeMaTUKH Ha 0a30BOM ypOBHE MPOJOHKAIOTCS U MOJIYYaloT pa3BUTHE
cojepkarenbHble JUHUA: «Yucna W BBIYUCIEHUS», «BblpakeHns u ux npeoOpa3oBaHUs,
«DyHKIIUNY, «YpaBHEHUS U HEPABEHCTBay, «I'eoMeTpus», « IJ1eMEeHThl KOMOMHATOPUKH, TECOPUU
BEPOATHOCTEH, CTATUCTUKU U JIOTUKW». B paMkax yKa3aHHBIX COJEpPKaTENIbHbIX JIMHUN
pelarTcs CAeAYOIINE 3a1a4Uu:
® DpAa3BUTHE MNPEICTABICHUE O YHUCJIE W POJIM BBIYUCICHUN B YEIOBEYECKOM ITPAKTHKE;
dbopMUpOBaHHE MPAKTUUYECKMX HABBIKOB  BBIIOJIHEHUS  YCTHBIX, HUCHbMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIUMCIIEHUH, PA3BUTHE BBIYMCIUTEIBHON KYJIbTYpHI;
® OBJIQJICHHE CHUMBOJIMYECKUM S3bIKOM aireOpbl, BbIpaboTKa (opManibHO-ONEpaTUBHBIE
anreOpanyeckux yMEHUH U TPUMEHEHHE UX K PELIICHUI0 MaTeMaTH4YeCKUX H
HEMAaTEMAaTUYECKUX 3a/1ay;
® U3y4yeHHE CBOMCTB M TIpadUKOB 3JIEMEHTAapHbIX (YHKIUN, HAy4YUThCS HCHOIb30BaTh
(byHKLIMOHAIBHO-TpaUUecKre MpeACTaBIeHUs JJIs OMMCAaHUS W aHajlu3a pealbHbIX
3aBUCHUMOCTCI;
® pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN M M300pa3UTENbHBIX YMEHHil, OCBOEHHE
OCHOBHBIX (AKTOB W METOAOB IUIAHUMETPUHM, 3HAKOMCTBO C MPOCTEHIIUMHU
IPOCTPAHCTBEHHBIMU TEJIAMH U UX CBONCTBaMU;
® [IOJy4EHHE NPEACTABICHUSA O CTATUCTHUECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE U O
Pa3IMYHBIX CHOco0axX MX M3y4eHHUs, 00 OCOOCHHOCTSAX BBIBOJIOB U MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;
® Dpa3BUTHE JIOTHUECKOTO MBIIIJICHUS M PEeUYd — YMEHHUS JIOIMYeCKH OOOCHOBHIBAThH
CYXKIEHMs, TPOBOJAUTH HECIOXKHBIE CUCTEMATH3alUH, M[PUBOAUTH TPUMEPHI U
KOHTPIIPUMEPBI,  UCIOJB30BaTh  pa3UYHbIE  S3BIKM  MaTeMaTHKH  (CJIOBECHBIH,
CHUMBOJIMYECKHUH, rpaduueckuil) A WUTIOCTpAllUK, UHTEPIPETalud, apryMEHTAlluu U
JI0Ka3aTelIbCTBA;
e (opMupoBaHHE MpPEJCTaBICHUA 00 M3yyaeMbIX MOHATUSAX U METOJaX Kak BaKHEUIIMX
CPEJCTBAaX MaTeMaTU4YECKOTO0 MOJIEIUPOBAaHNUS PEATILHBIX IPOLIECCOB U SIBJICHUM.



HNHcTpyMeHTApHid 11l OLlEeHUBAHMS Pe3YJbTATOB:

YCTHBIE OTBETHI y4alMxcsi, GPOHTANBHBINA ONPOC, CaMOCTOATENbHbBIE pabOTHI, MATEMATUYECKHE
JUKTAaHThI, TECThI, KOHTPOJIbHbIE, IPOBEPOUHbIE PaOOTHI, JOMAIIHUE 3a1aHUS.

Kpurtepuu u HOpMbI OLleHKH 3HAHUI, YMeHUIi, HABBIKOB 00y4al0LINXCs

NMPUMEHHUTEIBLHO K Pa3JMYHbIM (popMaM KOHTPOJISA 3HAHU I

Copnepxanne U o0beM MaTepHala, MOJUIeKAIIET0 MPOBEPKE, ONMPEAeNsseTcs IPOrpaMMO.
[Ipu mpoBepke ycBOEHHs MaTepuaia HY)KHO BBISIBISATH IOJIHOTY, NPOYHOCTb YCBOCHHUS
yYalIUMHCs TEOpUU M yMEHUS MPHUMEHSTh €€ Ha MPAaKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYaLUsX.

OcHoBHBIMU (pOopMaMH MPOBEPKH 3HAHUW W YMEHUH y4allMXcCs [0 MaTeMaTHUKE SBISIOTCS
MUChbMEHHAs KOHTPOJIbHAS WJIM CaMOCTosATeldbHas paboTta u ycTHBIA ompoc. [Ipu oienke
IUCbMEHHBIX U YCTHBIX OTBETOB YYMTEIb B IEPBYIO OYEPE]b YUYHUTHIBAET [OKAa3aHHbIE
yuamumucs 3HaHUsS u ymeHHs. OlEHKa 3aBUCHT TakKe OT HaJIW4Yusl M XapakTepa
HOTPEIIHOCTEN, JOMYIEHHBIX yYalllUMUCS.

Cpeou nozpewtnocmeii gvioenaom owtuOKU u Hedouemal.

[TorpemHocTh cuuTaeTcsi OMIMOKOW, €CIM OHAa CBUAETEIHCTBYET O TOM, YTO YYEHHUK HE
OBJIAJIEN
OCHOBHBIMH 3HAHHUSIMH, YMEHHUSIMH, YKa3aHHBIMHU B IIPOTpamMmme.

K HenoderaM OTHOCSTCS NOTPELIHOCTH, CBUIETEIBCTBYIOLINE O HEAOCTATOYHO IOJIHOM WM
IPOYHOM YCBOCHMM OCHOBHBIX 3HAaHUM M yMEHUM WiIM 00 OTCYTCTBMM  3HaHMH, He
CUMTAIOIIUXCSI B MPOrpaMMe OCHOBHBIMHU. Hemoderamu Takke CUUTAIOTCS: MOTPELIHOCTH,
KOTOpPbIE HE MPUBEJIN K UCKAKEHUIO CMBICIIA MOJyYeHHOTO YYEHHKOM 3a/laHus UM criocoda
€ro BBINOJIHEHUSI; HEaKKypaTHasl 3alIUCh; HEOPEKHOE BBIITOJIHEHUE YEPTEXKA.

['pannnia Mexy ommrOKaMu U HEJJOUETaMU SBIISIETCS B HEKOTOPOl cTeneHu ycinoBHOM. [Tpu
OJIHUX OOCTOSITENBCTBAX  JOMYILEHHAs YYEHUKOM OHIMOKa MOXKET paccMaTpUBaThCs
y4uTeNeM Kak OMMOKa, B IPyroe BpeMst U Ipu APYTUX 0OCTOSATENbCTBAX — KaK HEJAO0YET.

3amaHusi JUIsi YCTHOTO M THCBbMEHHOIO OIpOca Y4YalllUXCs COCTOSIT U3 TEOPETUUYECKUX

BONPOCOB U 3aja4. OTBET Ha TEOPETUUYECKUIN BOMPOC CUMTAETCA OE3yNpeyHBbIM , €CJIU IO

CBOEMY COJIEP’KaHHUIO IMOJHOCTHIO COOTBETCTBYET BOIPOCY, COJIEPKUT BCE HEOOXOAMMBIE
TEeOpeTH4ecKre (akThl 1 OOOCHOBAaHHBIE BBIBOJbBI, & €r0 M3JIOXKEHHWE U MHUChbMEHHAas 3aluch

MaTEMaTUYECKHA IPaMOTHBI M OTJIMYAIOTCS NIOCIIEA0BATENBHOCTIO U aKKYPATHOCTBIO.
Pemenune 3amaun cuutaercsa Oe3ympeuHBIM, €CIM IMPaBUJIBHO BBIOpaH CHOCOO pelieHus,

caMO pelIeHHE COMPOBOXKIAAECTCS HEOOXOAMMBIMU OOBSICHEHHSIMHU, BEPHO  BBIMOJHEHBI

HY)KHbI€ BBIYHCIIEHHUS WM NpeoOpa3oBaHUs, MOJyYeH BEPHBIH OTBET, MOCIEIOBATEIBHO H

AKKypaTHO 3aIliCaHO PEILCHUE.

Onenka oTBeTa ydyallerocss Mpd YCTHOM U THCbMEHHOM OIIPOCe MPOBOJAUTCS IO

nATUOAJIBHOM CHCTeMe, T.e. 32 OTBET BBICTABISETCS OJHA M3 OTMETOK: 1 (mioxo), 2

(HEey/IOBIETBOPUTEINBHO), 3 (YIOBIETBOPUTENHHO), 4 (XOpOIII0), 5 (OTIHYHO).

VYuutenb MOXKET MOBBICUTh OTMETKY 3@ OPUTMHAJIBHBIA OTBET HA BONPOC UM OPUTHHAIBHOE
pelieHne 3a7add, KOTOPbIE CBHJETENbCTBYIOT O BBICOKOM MaTeMaTHUYECKOM pa3BUTHU
yyalerocs; 3a peuieHue 0osee CIO0XKHOM 3alauM WM OTBET Ha OoJiee CIOKHBIA BOIpOC,

MPEJJIOKEHHBIN yJaleMycsl T0NOJHUTENBHO MOCIIE BHIIOJHEHHUS UM 3a/1aHUH.



OneHKa YCTHBIX OTBETOB Y4aIINXCH.

OTBeT OlleHUBAETCSI OTMETKOM «5», €CJIN YUCHHUK:

MOJTHO PACKpbUI COZAEp)KaHuEe MaTepuasia B 00beMe, NPEAYyCMOTPEHHOM HPOTpaMMO U
y4eOHHUKOM;

U3JI0KUJI MaTepHall TPAMOTHBIM SI36IKOM B OIPEICICHHOMN JIOTHYECKOH MOCIIeI0BATEIIBHOCTH,
TOYHO HCIIOJIb3ysS MaTEMATHYECKYIO0 TEPMUHOJIOTHIO I CHMBOJIHKY;

NPaBUJIBHO BBIMOJIHII PUCYHKH, YEPTEXKHU, TPAQHKH, COMYTCTBYIOIIUE OTBETY;

MoKa3aJl YMCHHE WIUTFOCTPHPOBATH TEOPETHYCCKUE TMOJIOKEHHUSI KOHKPETHBIMHU MPHMEPaMHU,
NPUMEHSTh UX B HOBOW CUTYaIlUU IPH BBITIOJTHEHUH MMPAKTHYECKOTO 3aaHUs;
MPOJEMOHCTPUPOBAI  YCBOGHHWE  PAaHEE  HW3YYCHHBIX  COMYTCTBYIOIIMX  BOMPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYMBOCTH UCTIOJB3YEMBIX TP OTBETEC YMCHHM W HABBIKOB;
OTBEYaJl CAMOCTOSITEIILHO 0€3 HABOISAIIMX BOIIPOCOB YUUTEIIS.

Bo3mokHBI OJHa-ABC HCTOYHOCTHU IIpU OCBCHICHHH BTOPOCTCIICHHBLIX BOIIPOCOB WM B
BBIKJIaJIKaX, KOTOPBIC YYCHHUK JICTKO UCIIPABUJII 110 3aMCYaHHIO YYHUTCIIb.

OTBeT OLeHMBaeTCA OTMETKOIN «4», €clIi OH YyJOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha
OLIEHKY «5», HO IIPU ATOM MUMEET OJIMH U3 HEJOCTaTKOB:

B M3JIOXCHHH JOMYLICHLI HeOoIbIIINE HpO6€HI>I, HC HMCKasUBIIMC MATEMATHYCCKOC
COACPIKAHUC OTBECTA,

JOMYIICHbI OAWH-ABA HCAOYCTAa IIPU OCBCHICHHUU OCHOBHOI'0 COACPIKAaHUA OTBETA,
HCITPABJICHHBIC 110 3aMCYAHUIO YYUTCIIA,

AOIMYIICHBI omnOKa miIm 0oiee ABYX HEAOYCTOB IIPU OCBCHICHUN BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAZAKAX, JICTKO UCIIPABJICHHBIC 110 3aMCUYAHUIO YUUTCIIA.

OtMeTKa «3» CTABUTCA B CJCAYIOIIHX CITyqYasiX:

HETMOJIHO W HETOCJEI0BAaTEeIbHO PACKPBITO COJAEp)KaHWE MaTepuala, HO MOKa3aHo oOiee
IMOHUMAHHEC BOIIpOCa W MPOACMOHCTPUPOBAHBI YMCHHA, JOCTATOUHBLIC IJId I[&J'IBHGI\/'IHIGFO
YCBOGHHUS MPOTPaMMHOI0 Marepuana (ompeneneHHble «TpeboBaHUSAMU K MaTeMaTUYECKOM
MOJATrOTOBKE YUAITUXCS;

UMENNCh 3aTPYAHECHUS WM JOMYIIEHBI OIMOKN B OMpEAENeHUH MOHSITHIA, HCIONIb30BAHUH
MaTeMaTUYECKOM TEPMUHOJIOTHUH, YEPTEKAX, BBIKIAAKAX, UCIIPABIEHHBIE MOCIIE HECKOJIBKUX
HaBOOANIUX BOITPOCOB YUUTECIIA,

YYEHUK HE CIPAaBWICH C IPUMEHEHUEM TEOPUUM B HOBOM CHUTYallMM NPHU  BBIIOJIHEHUHU
MPAKTUYECKOTO 3a/IaHus, HO BBIMOJHUI 3aJaHUsl 00S3aTENILHOTO YPOBHS CIOXHOCTH IO
JTaHHOU TeMe;

Opy 3HAHUHM TEOPETUYECKOrO0 MaTepuala BBISBICHA HEIOCTaTO4YHas CcHOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUW W HaBBIKOB.

OTMeTKa «2» CTABUTCH B CJIEAYIOIIMX CIyqasaX:

HE PAaCKPBITO OCHOBHOE COJICpIKaHNe y4eOHOTo MaTepHaa;

00Hapy)XeHO HE3HAHUE WJIM HETTOHUMaHUE YYSHUKOM OOJbIIeH MM Hanboliee BaXKHOM YacTH
y4eOHOTro MaTepHana;

JIONYIIEHbl OIMIMOKK B OINPEJCICHUU TOHATHHA, MPH HCIONB30BAHUU MaTeMaTHYeCKOM
TEPMHHOJIOTHH, B PHUCYHKaxX, uYepTe:kax WM rpadukax, B BBIKJIAJKaX, KOTOPbIC HE
UCIIPABJICHBI TIOCJIE HECKOJIBKUX HABOJSIINX BOIIPOCOB YUUTEIIS.

OTMeTKa «1» cTaBUTCH, €CJIN

° YUYCHHUK OTKAa3bIBACTCs OT OTBCTA



OueHka NMCbMEHHBIX KOHTPOJILHBIX PadoT yyamuxcst
OTMeTKka «5)» CTaBHTCH, €CJIM:
e paboTa BBIIOJIHEHA TTOJHOCTHIO,
® BJIOTHYECKHX PACCYXICHHUSIX U OOOCHOBAHHMH PEIICHUS HET MPOOEIOB M OLTHOOK;
® B PCIICHHMH HET MaTEeMaTHYECKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCThH, OIHMCKA, HE
SIBJISIFOIIASICS CAICACTBUEM HE3HAHUS WM HETIOHUMAHHS y4eOHOTo MaTepHana).

OTMeTKa «4» CTAaBUTCH, €CJIN:

e paboTa BBHITNIOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUs HEIOCTATOYHBI (€Cin
yMeHHE 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

e JIONyIICHA OJHA OIIMOKA WM OJMH-J[Ba HEJ0YeTa B BBIKJIAJKAX, PUCYHKAX, YCPTEIKAX WIIH
rpadukax (eciim 3T BUJIbI padOTHI HE SBJISIUCH CIEIUATBLHBIM O0BEKTOM ITPOBEPKH ).

O1MeTKa «3» CTaBHTCH, €CJIH
e JIONYIIEHBI OoJiee OAHOM OMMOKU WK 0oJiee IBYX-TPEX HEJOUETOB B BRIKJIAIKAX, UePTEKaX
WM rpaduKax, HO yJalIuiics BiaaeeT 00s3aTeIbHBIMA YMEHUSMH T10 IPOBEPSIEMOM TEME.

OTMeTKa «2» CTAaBHUTCH, €CJIHN
e JIOMYIICHBl CYIIECTBEHHbIE OIIMOKW, I[IOKa3aBIKME, YTO y4allWiics HE BIajeer
00s13aTeTbHBIMA YMCHHSIMHE 110 JIAHHOW TeMe B TIOJTHOM Mepe.

O1MmeTka «1» cTaBUTCH, €CJIN

® 1IpU OTKa3€ OT BBIMOJHEHUS BCEX BUJIOB paOOT WMJIM MPH HEBBINOJHEHHON (HECIaHHON)
pabore.

O01mevyeoHbLIe YMEHHNS, HABBIKH M CIIOCOOLI eI TeILHOCTH

B xoxe mpemnopaBaHus MareMaTWKM B OCHOBHOW IIKoJe, paboThl Haa (opMUpOBaHHEM Yy
yUYaIIuXCsl TIEPEUNCIICHHBIX B MPOrpaMMe 3HAHUN U YMEHHMH, CleyeT oOpaliaTh BHUMAaHUE Ha
TO, YTOOBI OHH OBJIAJEBAIIU YMEeHUAMU 00ueyuebH020 Xapakmepa, Pa3HOO00pa3HbIMU cnocobamu
dessmenvHocmu, TPUOOPETAIIN OTIBIT:
® [UIAHUPOBAHMS M OCYLIECTBICHUS aJTOPUTMHUECKON NIESTETbHOCTH, BHITOTHEHUS 3a/laHHBIX

U KOHCTPYMPOBAHUS HOBBIX aJIFOPUTMOB;

e pemeHus Pa3HOOOPa3HBIX KJIACCOB 3a/ad W3 PA3IMYHBIX pa3leNioB Kypca, B TOM YHUCIE
3aja4, TPEOYIOINX MOMCKA MYyTH B CIOCOOOB PEIICHUS;

® UCCIIEJIOBAaTENIbCKOW  JI€ATENIbHOCTH, pa3BUTUS UJEW, TMPOBEACHUS SKCIIEPUMEHTOB,
0000111eHuS, TOCTAHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;

® $SICHOrO, TOYHOTO, TPAMOTHOTO M3JI0KEHUSI CBOMX MBICJIEH B YCTHOW M NMUCHMEHHOW pedH,

UCTOJIb30BaHUSl  PA3JIMYHBIX  SI3BIKOB  MAaTEMaTUKU  (CIOBECHOTO, CHMBOJIHMYECKOTO,

rpau9IecKoro), CBOOOTHOTO IMEpPexo/ia C OJHOTO S3bIKA HA JPYroul Uisl WIUTFOCTPAIINH,

UHTEpIpeTalli, apryMEHTAIMU U I0Ka3aTeIbCTBA;
® TIPOBEJICHUS JOKA3aTENBHBIX PACCYXICHUH, apTyMEHTAIMH, BBIJIBIDKCHHS THUIOTE3 U X

000CHOBAHUS;
® [IOMCKA, CHUCTEMATH3alMH, aHalu3a M KiIacCU(UKAUK HWHPOPMAIMK, MCHOJIb30BAHUS

pa3sHOOOpa3HbIX HMH(OPMAIIMOHHBIX HMCTOYHHKOB, BKIIOYas y4eOHYI0 M CIPaBOYHYIO

JUTEPaTypy, COBPEMEHHBIC MHPOPMAIIMOHHBIE TEXHOJIOTHH.



Pe3yabTaThl 00YyUeHUs
BoinyckHuk Hayuutcess B 7-9 kiaccax (Il MCHOJb30BAHWSI B TNMOBCEIHEBHOW KU3HU M
o0ecrneyeHus1 BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHUsl 00pa3oBaHUsA HA 0a30BOM YPOBHe)
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH
e OmepupoBaTh Ha 0a30BOM ypOBHE! MOHATHAMH: MHOXECTBO, O3JIEMEHT MHOYXECTBA,
MIOJAMHOKECTBO, TPUHAIJIEKHOCTb;
® 33/1aBaTh MHOKECTBA MEPEUUCICHHUEM UX JIEMEHTOB;
® HAaXOJIUTh NepeceueHrne, 00beTMHEHHE, TOMHOKECTBO B MPOCTEHIINX CUTYAIUSX;
e omepupoBaTh Ha 0a30BOM ypOBHE TOHATUSMHU: OIpEIEICHHE, aKCUOMa, TeopeMa,
JI0Ka3aTelIbCTBO;
® [IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JUIsl TOJITBEPAKACHUS CBOUX BBICKA3bIBAHUM.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:
® JICTIOIB30BaTh TpaduyecKoe MPeICTaBICHIE MHOXKECTB JIJIsl OTIMCAHUS PEAIbHBIX MPOILIECCOB U
SIBIICHUH, IPU PEIICHUH 33/1a4 IPYTUX YIeOHBIX MPEAMETOB.
Yucaa
e OmepupoBaTh Ha 0a30BOM YypOBHE TMOHATHSAMHU: HATYpaJIbHOE YHCIIO, LEJI0E YHCIIO,
OOBIKHOBEHHast Jpo0Ob, JAecATHYHas JpoOb, CMemaHHas JpoOb, palHOHAIbHOE YHUCIIO,
apumMeTHyecKuil KBaJipaTHbIA KOPEHb;
® JICII0JIb30BaTh CBOMCTBA YKMCEJI U MTPaBUJIa ACHCTBUIN NIPU BBINOJHEHUN BBIYUCIICHUN;
® HCIOJIb30BaTh NMPU3HAKU JAeIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUH W
pelIeHUN HECIOXKHBIX 3a/1a4;
® BBINOJIHATH OKPYTJIEHUE PAllMOHAJIBHBIX YHCEIl B COOTBETCTBUU C IPABUIIAMM;
® OLICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJIOKUTEIBHOTO LEI0ro Ynca;
® pacro3HaBaTh PAllMOHAIbHBIC U UPPALMOHATILHBIC YUCIIA;
® CpPaBHUBATH YHUCIIA.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPEIMETOB:
® OIICHUBATH PE3YJIHTATHl BHIYUCICHUM MPU PEIICHUH NMPAKTHYECKUX 3a/1a4;
® BBINIOJIHATH CPABHEHHUE UMCET B PEAIbHBIX CUTYaIIMSIX;
® COCTaBJISITh YUCIIOBBIE BBIPQKEHUS IMPU PEIICHUM MPAKTUYECKUX 3a]ad M 3aJay U3 JIPYTrux
y4eOHBIX IPEIMETOB.
ToxnecTBeHHBIC IPE0OPa30BaAHUA
o BEINOMHATH HECJIOKHBIE MPEe0Opa30oBaHUs JJIsl BEIYUCICHUS 3HAUCHUM YMCIIOBBIX BBIPAKCHUH,
COJIepXKaIINX CTEMEeHU C HATypaJIbHBIM IIOKa3aTeJeM, CTENEeHU C IeJbIM OTPUIIATEIbHBIM
MOKa3aTeleM;
® BEHITIOJIHATH HECJIOKHBIE MPE0Opa30BaHUs LIETBIX BRIPAKEHUI: PACKPHIBAaTh CKOOKH, PUBOIUTH
MoI0OHBIE cllaraeMele;
® ICIOJIb30BaTh ()OPMYIIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT CYMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) ISl YIIPOILIEHUS BEIYMCIICHUN 3HAUYEHUN BBIPAKCHHUIA;
® BBHITIONHATH HECJIOXHBIE MpeoOpa3oBaHUs APOOHO-TMHEMHBIX BBIPAKCHUNU M BBIPAXKEHHUH C
KBaIPaTHBIMU KOPHSIMH.
B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX MPEIMETOB:
® TOHMMAaTh CMBICII 3alIUCH YKCIIa B CTAHJAPTHOM BH/JIE;
® OMepUpOBaTH HA OA30BOM YPOBHE TTOHATHEM «CTAHIAPTHAS 3aMUCh YHCIIAY.
YpaBHeHUsS M HEPABEHCTBA
e OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMU: PABEHCTBO, YHCIOBOE PaBEHCTBO, YpaBHEHUE,
KOpPEHb YpaBHEHHUS, pEUICHHWE YPaBHEHHUS, UYHCIOBOE HEPaBEHCTBO, HEPABEHCTBO, pEIICHUE
HEpaBEHCTBA;

1 30eck u danee — pacrnosHasams KOHKpemHsie npumepsl 0BUUX MOHAMUL N0 XaPAKMeEpPHbIM APU3HAKAM,
8bIMoMAHAMb delicmeus 8 coomeemcmauu ¢ onpedesneHuem u npocmeliwumu ceolicmeamu noHamud,
KOHKpemu3suposame fnpumepamu obujue moHAMus.
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® [IPOBEPATH CIPABEIJIMBOCTh YHCIIOBBIX PABEHCTB U HEPABEHCTB;
e peuiath JUHEIHbIE HEPAaBEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOASIINECS K TUHEHHBIM;

® pelaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

® [IPOBEPATD, SABJISICTCS JIU JAHHOE YHUCIIO PEUICHUEM ypaBHEHUS (HEpPaBEHCTBA);

e peulath KBaJpaTHbIE ypaBHEHUs M0 (popMysie KOpHEH KBaIpaTHOTO YpaBHEHMUS,

e 11300paXkaTh pPelICHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOU MPSIMOH.

B noBceHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPEeIMETOB:

® COCTaBJIATh U pelIaTh JIMHEWHbIE ypaBHEHUS MPU PEUICHUM 3a]ad, BO3HUKAIOIIUX B JAPYTUX
yueOHBIX MpeaMeTax.

DOyHKIUUHA

e Haxoauth 3HaueHHe (PyHKIUHU O 33JaHHOMY 3HAaYCHHIO apTyMEHTa;

® HAXOJWThH 3HAYCHUE apPTyMEHTA [0 33JaHHOMY 3HAYCHUIO (DYHKIIUU B HECJIOKHBIX CUTYAIUsX;
® ONpE/ICIIATh MOJOXKEHUE TOUKH MO €€ KOOPAMHATAM, KOOPJUHATHI TOUKH IO €€ MOJIOKEHHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

e 1o TpaduKy HAXOIUTh OO0JIACTH OIpPEACICHHs, MHOXXECTBO 3HAYCHWH, HylmH (QYyHKINH,
MPOMEKYTKH 3HAKOIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs W yOBIBaHWS, HAWOOJbIICEe U
HauMEHbIIIee 3HaYCHUS (PYHKIINH;

® CTPOUTH rpaduK TMHEHHOU HYHKIINH;

® TMpOBEpATh, SBJISETCS JU JaHHBIA Tpaduk rpadukoM 3amaHHOW (GYHKIUH (JMHEHHOMH,
KBaJIpaTHYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

® OTpeesaTh TPUOIMIKEHHBIC 3HAYCHUSI KOOPIMHAT TOUKH TepeceueHus rpaukoB PyHKIUI;

e omepupoBaTh Ha 0a30BOM YypOBHE TMOHATUSMU: IOCIEIOBATEILHOCTD, apupMeTndecKas
MIPOrpeccusi, FeOMETpUIEcKasi IPOTrPecCus;

® peliarh 3a7a4d Ha MPOTPECCUHU, B KOTOPBIX OTBET MOKET OBITh MOJIYY€H HEMOCPEICTBEHHBIM
nojicyeToM 0e3 mpuMeHeHus GopMyII.

B noBceqHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPEIMETOB:

® HCIIOb30BaTh IPapUKU peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH ISl OMpe/ieNieHUs] X CBOICTB
(HauOonpllie W HAMMEHbBIINE 3HAYEHHUsS, MPOMEXKYTKH BO3pacTaHUS M yObIBaHUS, OOIACTH
MOJIOKUTEIBHBIX U OTPUIATEIBHBIX 3HAUCHUM U T.11.);

® JICTOJBh30BaTh CBOWMCTBA JMHEWHON (YHKIMHM U ee TpaduK MpH pElIeHUH 3aad U3 JAPYrux
y4eOHBIX IPEIMETOB.

CraTucTHKA ¥ TeOpHUs BEPOATHOCTEH

e llmMeTh mpencTaBIeHHWE O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSATHOCTU CIIY4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

e pemaTh MNpOCTeilline KOMOWMHATOPHBIE 33aJa4d METOJAOM IMpPSMOTO0 M OPTraHW30BaHHOTO
nepebopa;

e MPEJCTABIATH JaHHbBIE B BUIE TAOMIUII, IUarpaMM, TpaduKoB;

® 4yUTaTh UHPOPMAIUIO, TIPECTABICHHYIO B BU/I€ TaOJIHUIIbI, TUarpaMMbl, Tpaduka;

® OMpEENSITh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTHKH YUCIOBBIX HAOOPOB;

® OIICHUBATH BEPOSTHOCTH COOBITHS B IPOCTEUIIINX CITyJasiX;

® IMETh MPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHHUSIX.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPEIMETOB:

® OIICHUBATH KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Tiepebopa;

® IMETh MPEACTABICHUE O POJIM MPAKTUIECKH TOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHIA;

® CpaBHUBAaThb OCHOBHBIE CTATHCTHYECKUE XapPAKTEPUCTHKHU, MMOTYYEHHBIE B MPOIECCE PEIICHUS
MPUKIIATHON 33291, U3yUEHUS PEATHHOTO SIBJICHUS;

® OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI U SBICHUI B HECTIOKHBIX CUTYAIUIX.
TexcToBbIE 3a1a4H

e PemmaTh HECIOKHBIE CIOXKETHBIC 3a7]a91 PA3HBIX THIOB HAa BCe apuMeTHIeCKre JeHCTBNUS,
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® CTPOUTH MOJIENIb YCIOBHS 3a/7a4yd (B BHIEC TAOJNHIBI, CXEMbI, pUCYHKA WM YpaBHEHHS), B
KOTOpPOW JaHbl 3HAYCHMS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIIMYUH, C LENbIO MIOMCKA PEIICHUS
3a/1a4i;

® OCYILECTBJIATh CHOCOO IMOMCKA pELIeHMs 3aJadud, B KOTOPOM pACCYKAECHUE CTPOUTCA OT
yCIIOBHS K TPEOOBAHUIO MIIM OT TPpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IJIaH PEUICHMS 33/1a4U;

® BBIJICJIATH TAIlbl PEIICHUS 3aJa4H;

® UHTEpIPETUPOBATh BBIYUCIUTENbHbIE pE3YylbTaThl B 3ajaude, HCCIEN0BaTh IIOJIyUEHHOE
pelleHue 3a1a4u;

® 3HaTh Pa3JIM4YKe CKOPOCTEH 00BEKTa B CTOAYEH BOJIE, IPOTUB TEUSHUS U T10 TEUEHUIO PEKH;

® peniaTh 3a/1a4M Ha HaXO0XIEHNWE YacTU YMCIIa U YUCIIa [0 €ro YacTH;

e pelaTh 3aJa4d pa3HbIX THUIIOB (Ha padoTy, HA MOKYIKH, HAa JBH)KEHUE), CBS3BIBAIOLIUX TPU
BEJIMYMHBI, BBIACIATE 3TH BEJTUYUHBI U OTHOLICHUS MEXKIY HUMU;

® HAXOJUTh MPOLIEHT OT YUCJA, YUCIIO IO MPOLEHTY OT HEr0, HAXOAUTh MPOLIEHTHOE CHUKEHHE
WJIM [TPOLIEHTHOE MOBBIIIEHUE BETUYHUHBI;

® penlaTh HECIO0XKHBIE JIOTHYECKHE 3aJa4d METOIOM PACCYKACHUM.

B noBceiHeBHOM KU3HM M TIPM U3Y4YE€HHH APYTUX NMPeJIMeTOB:

® BBIIIBUraThb I'MIIOTE3bl O BO3MOXHBIX IPEICJIBHBIX 3HAUYECHUAX HCKOMBIX B 3aJa4ye BEINYUH
(enatb MPUKUIKY).

I'eomeTrpuueckue purypsoi

¢ OnepupoBath Ha 6a30BOM YpOBHE MOHITUAMU T€OMETPUUYECKUX DUTYP;

® M3BJIEKATh HHPOPMALIUIO O TEOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YEPTEKaxX B SBHOM
BU/IE;

® [IPUMEHATH Ul PEIICHUs 3a/ad IeoMeTpHuYecKue (DaKThbl, €CIU YCIOBHUS UX NPUMEHEHUS
3aJaHbl B IBHOU (opme;

e pelaTh 3a/1a4M Ha HaX0XJIeHUe FeOMETPUUECKUX BEJIMUMH 110 00pa3laM WK alropuT™Mam.

B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTHX NPEIMETOB!

® UCIOJB30BaTh CBOMCTBA TE€OMETpPUYECKUX (GUTYp JJii pelIeHHMs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CHTyallMsIX IIOBCEIHEBHOM JKW3HHM, 3aJad IPAKTUYECKOIO COJEPIKaHUS.
OTHowmeHust

e OnepupoBath Ha 6a30BOM YPOBHE MOHATHAMMU: PAaBEHCTBO (PUTyp, paBHbIE (PUTYpPbI, pABEHCTBO
TPEYrOJIbHUKOB, NapajuIEIbHOCTh MPSMBIX, NEPHEHIUKYISIPHOCTb IPSMBIX, YIJIBI MEXIY
PSIMBIMU, IEPIIEHANKYJIISP, HAKJIOHHAS, TPOEKIIS.

B noBcenHeBHOM JKM3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB!

® UCIOJBb30BaTh OTHOIICHUS IS PELIEHUS NPOCTEMIINX 3ajad, BO3HUKAIOIIUX B pealbHOM
JKU3HU.

HN3mepenns n BbIYUCICHAS

¢ BRINONHATH U3MEPEHUE JJIUH, PACCTOSHUN, BEIMYUH YIJIOB, C IIOMOIIBIO UHCTPYMEHTOB IS
W3MEPEHUI JUIMH U YTJIOB;

® NPUMEHATH (POPMYJIBI IEpUMETpPa, IUIOMAIU U 00beMa, IUIONIAAN TOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHHUKOB IPU BBIYUCIICHUAX, KOTJa BCE JJaHHbIE UMEIOTCS B YCIIOBUH;

e npuMmeHsATh TeopeMmy Iludaropa, 06a30Bble TPUTOHOMETPUYECKHE COOTHOILICHMS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTOMIAAEH B MPOCTEUIIINX CIydasiX.

B noBceaHeBHOM KM3HM M NIPH N3Y4YCHUH APYTUX NPEJIMETOB!

® BBIUMCIISTh PACCTOSIHUS Ha MECTHOCTH B CTAHIAPTHBIX CUTYalMAX, IUIOUIAJNA B MPOCTEUIINX
CIIy4asiX, IPUMEHATh (POPMYJIbI B MPOCTEUIINX CUTYaLUAX B TIOBCETHEBHOM KU3HU.
I'eomeTpuyeckue nNocTpoeHus

e M300paxkaTh TUIOBBIE MJIOCKUE (HUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKH U C IMOMOILBIO
WHCTPYMEHTOB.

B noBceiHeBHOM KU3HM M TIPU M3YYEHHHU APYTUX NPeIMETOB!
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® BBINIOJHATH IPOCTEUIIINE TTOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B peaslbHON KHU3HH.
I'eomeTprueckune nmpeodpa3zoBaHus
e Ctpouts GUrypy, CAMMETPUYHYIO JaHHOW (PUTYpe OTHOCUTEIHFHO OCH U TOUKH.
B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:
® pacro3HaBaTh JBM)KEHHE O0BEKTOB B OKPYKAIOILEM MHUPE;
® pacro3HaBaTh CHMMETPHYHBIEC (PUTYPHI B OKPY’KAIOLIEM MUpE.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMH BEKTOpP, CyMMa BEKTOPOB, IpPOU3BEACHUE
BEKTOpa Ha 4KCJIO, KOOPAUHATHI HA INIOCKOCTH;

e OmpeAensaTh NPUOIMKEHHO KOOPIWHATHI TOYKU IO €€ H300paKEHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:

® JCIOJIb30BaTh BEKTOPBl [UIsl PELIECHUs MPOCTEHIIMX 3a/Jady Ha OIpPEACIICHHE CKOPOCTH
OTHOCHUTEJILHOTO JIBU)KEHUS.
HUcTopust MmaTeMaTuKu

e OnuchIBaTh OT/IENbHBIE BBIIAIOLIUECS PE3YIbTAThl, IOJIYyYEHHBIE B X0/I€ Pa3BUTHS MaTEeMaTUKU
KaK HayKH;

® 3HATh NPUMEpPbl MATEMAaTUYECKUX OTKPBITUA M UX aBTOPOB, B CBSI3U C OTEUYECTBEHHON M
BCEMHUPHOH UCTOPHUEH;

® TOHMMAaTh POJIb MaTEMATUKH B pa3Butuu Poccum.

MeToabl MATEMATHKH

e BriOupaTh noaxo st u3y4yeHHbIH METO JIS PEIICHUS] U3YYCHHBIX TUIIOB MAaTEMAaTUYECKUX
3a/1ay;

e [[prBOIUTE IPUMEpPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYKAKOUIEH JEHCTBUTEIBHOCTH
U TIPOM3BEJICHUSAX UCKYCCTBA.
Buvinycknuk nonyuum 603modcnocmev Hayuumovcea 6 7-9 Kanaccax 0aa  obecneyeHus
603MOMCHOCHU YCREUIHO20 NPOOOJIHCEHUA 00PA30BAHUA HA DA3080M U YeTIYOSICHHOM YPOGHAX
Inemenmol meopuu MHOMCECINE U MAMEMAMUUECKOU JI0ZUKU

e  Onepuposamv®  nowsmuamu: onpeoenenue, meopemd, — AKCUOMA,  MHOICECHBO,
XapaxkmepucmuKky MHONCeCmsed, 3JIeMeHm MHO4Cecmed, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOXHCECMB0, NOOMHONCECMBO, NPUHAOTIEHCHOCTb, BKAI0UEHUe, DABEHCINBO MHONCECME;

® 1300paAdCAMb MHONCECMBA U OMHOULEHUE MHONMCECE C NOMOWbIO Kpyeos Diliepa;

® onpeodenamv NPUHAONEHCHOCNL DNIeMEeHMA MHONCeCMBY, O00beOUHeHUI0 U NnepeceqeHuro
MHODJICecms;

© 300a8aMb MHONCECMEO C NOMOUBIO NEPEUUCTIEHUS ITIeMEHMO8, CJLIOBECHO20 ONUCAHUSA,

® onepuposamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCHb BbICKA3bIBAHUS,
ompuyaHue BbICKA3bIBAHUU, Onepayuu HAao 6bICKA3bIGAHUAMU: U, UIU, He, YCIOGHble
BbICKA3LIBAHUS (UMNIUKAYULL);

® CMpOoUmbs 8blCKA3LIBAHUSA, OMPUYAHUS BbICKAZLIBAHULL.
B noeceonesnoit scuznu u npu uzyuenuu opy2ux npeomemos:

® CIMpOUMsb YenouKu YMO3AaKAUEeHU Ha OCHO8E UCNONb308AHUS NPAGUT I02UKU,

® LICNONIL3068AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX 2paguieckoe npedcmasgienue O
ONUCAHUSA PEaNbHbIX NPOYECCO8 U A6NEeHU.

Yucna

e Onepupogamsv NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCET, MHOICECME0 Ueblx 4Yucei,
MHOIHCECBO PAYUOHANLHBIX YUCE], UPPAYUOHATLHOE YUCTO, K8AOPAMHbIU KOPEHb, MHONCECBO
0elicmBUmMenbHblX — YUcCel,  2eoMempuyecKds.  UHmepnpemayus  HAmypalbHblX,  YeJblX,
PAYUOHATILHBIX, OEUCBUMENbHBIX YUCE,

239ecb u danee — 3HaMb onpedesneHUe MNOHAMUS, yMeMmb MOACHAMb €20 CMbIC/, YMemb UCMoAb63068aMb NOHAMUE U
e20 ceolicmea npu nposedeHuu paccyrcdeHull, 00Kazamenocme, peweHuuU 3a0a.
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® NOHUMAMb U OOBACHAMY CMBICI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCIA,

® GBLINONHAMb BbIYUCIEHUS, 6 MOM YUCIe C UCNOIb308AHUEM NPUEMO8 PAYUOHATIbHBIX
BbIUUCTICHULL, ® BLINOIHAMb OKPY2lleHUe PAYUOHATIbHBIX YUCEL C 3A0AHHOL MOYHOCbIO,

® CPaBHUBAMb PAYUOHATILHBLE U UPPAYUOHATbHBLE YUCAA,

® nPedCcmasisims PAyUOHAIbHOE YUCIO 8 8UOe 0eCAMUUHOU OpooU

® Ynops0oyusams Yucid, 3aNUCAHHbLE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpOoOU,

e naxooums HO/[ u HOK uucen u ucnonv308ams ux npu peutenuu 3a0ay.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomenos.

® NpUMEHAMb NPasUNa NPUOTUNCEHHBIX BbIYUCIEHUL NPU peuleHUuu NpaKxmuyeckux 3aoay u
peutenuu 3a0ay Opy2ux yueOHvix npeomemos;

® GLINOJIHAMb CPABHEHUEe Pe3VIbMmamos GblYUCIeHULl NPU peueHUU NPaKmu4eckux 3a0ay, 8 mom
yuce npUOIUNCEHHbIX BbIYUCTEHULL,

® cocmasnsaims U OYEeHUBAMb YUCTI08ble GbIPAICEHUS NPU PEUeHUU NPAKMUYECKUX 3a0ay U 3a0ay
U3 Opyeux yueOHvix npeomMemos;

® 3aNUCbIBAMb U OKPY2IAMb YUCLO8ble 3HAYEHUS PEealbHbIX GeIUYUH C UCHONb308AHUEM PA3HBIX
cucmem usmepeHusl.

Tostcoecmeennvle npeodpazosanus

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPAIbHLIM NOKa3amenem, CMmeneHu ¢ yeavim
ompuyamenbHblM NOKA3amenem,

® GLINOIHAMb NPeodPA306AHUS YENbIX BbIPANCEHUL. O0eUCmEUs ¢ O0OHOUIeHAMU (CNLOJdCeHuUe,
8bIYUMAHUE, YMHONCEHUE), OeliCMBUs C MHO20UNEeHAMU (C0JHCeHUe, 8bIYUMAHUe, YMHONCEHUE),

® GLINONHAMb PA3NONACEHUE MHOSOYIEHO8 HA MHOMNCUMENU OOHUM U3 CNOC0008: GblHeceHue 3a
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUWEHHO20 YMHONCEHUSL,

® gui0eisimb Kaopam cymMmbvl U pa3HOCMU OOHOUTICHO8;

® PACKIA0bI8AMb HA MHOJCUMENU KBAOPAMHYIL MPeXYieH;

®  GLINONHAMbL  NPeoOPA306aHUA  BLIPANCEHUL,  COOEPHCAWUX  CMENneHUu C  Yeablmu
ompuyamenbHolMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ UYeavim
ompuyamenbHblM NOKasamenem K 3anucu 8 guoe opoou;

® GbLINOJIHAMb NPeobpPa308anusi OPOOHO-PAYUOHAILHLIX BbIPAJNCEHUL: COKpaujeHue opoobell,
npugedeHue aneebopauyeckux opobel Kk 0ouemy sHameHamento, CloNHceHue, YMHONCeHUe, OeleHue
aneebpauveckux Opobell, 6036edeHuUe aneedopaudeckou O0pobu 6 HAMYPAIbHYIO U Yeryio
OmMpuUYaAmMenbHy Cmenenb,

® BbLINONHAMb NPEO0OPA30BAHUSL BLIPANHCEHUL, COOEPIHCAUYUX KBAOPAMHbIE KOPHU,

e guidenamsb Keaopam CYMMbl UMY PASHOCMU OBVUIEHA 6 BbIPANCEHUSX, COOEPHCAUIUX
K8AOpammubvle KOPHU,

® BLINONHAMb NPEO0OPA30BAHUSL BLIPANHCEHUL, COOEPIHCAUYUX MOOYTb.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemaos:

® GLINONHAMb NPEOOPA308AHUS U OCLICNBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;

® GLINONHAMbL NPeodPa308aHUsl anedPaAUYecKUX BbIPANCEHUN NPU peuleHuu 3a0ad Opyeux
VUeOHbIX NPeOMemos.

Ypasuenus u nepasencmea

e Onepuposamv NOHAMUAMU. YDABHEHUE, HEPABEHCMB0, KOPEeHb YPAGHEHUs, peuleHue
HepaseHcmea, pAaeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmaad,
cucmemvl ypagHeHULl Ul HepaeeHCcma);

® pewiamv JuUHeUHble YPAGHEHUS U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA30BAHULL,

® pewiamsv Keaopammuvie YPAGHEeHUs U VPABHEHUS, C800UMble K KB8AOPAMHbIM C NOMOWbIO
MOACOECMBEHHbIX NPEOOPA306AHULL,

® peutams OpOOHO-TUHELIHbE YPABHEHUSL,
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e pewamv npocmelwue Uppayuonanbhvlie ypashenus euoa:/f(x) = a;+/f(x) = gx),
VG =g(x)

® pewams YpasHeHUsi CHOCOOOM PA3NONACEHUSL HA MHOICUMENU U 3AMEHbl NePEMEHHOU,

® UCNONBL306AMb MeMmOoO UHMEPBAN08 OJil peueHUs Yeavlx U OPOOHO-PAYUOHANbHBIX
HepaseHcmae;

® pewiamsy JUHelHble YPABHEHUS U HePABEHCMBA C NaApaMempamu;

® peuamy HeCl0HCHble K8AOPAMHble YPAGHEHUs C NAPAMEMPOM;

® peuiamy HeCl0HCHble CUCEMb TUHEUHbIX YPABHEHULL C NApAMempam,

® peams HeClONCHbIE YPAGHEHUSL 8 YEIbIX YUCLAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemos:

® cOCmasnams U peuams JuHelliHble U KAOpamHyle YPaeHe s, YPAGHEeHUs, K HUM C800AuUecs,
cucmembl TUHENHbIX YPAGHEHU, HepABeHCIE NPU peuleHul 3a0ay Opy2ux Y4eOHbIX Npeomemos;
® GLINOJHAMb OYEHKY NPABOON000OUSA Pe3VIbmamos, NONYUaAeMblX NPU pPeueHUU JTUHEHbIX U
K8AOPAMHBIX VPAGHEHUU U CUCTeM JUHEUHbIX VPAGHEeHUll U HepaseHCmeE Npu peuleHuu 3a0ay
Opyeux yueOHbIX nPpeomMemos;

® gbIOUPAMb COOMBEMCMBYIOUUE VPABHEHUSA, HEPABEHCMBA UU UX CUCTIeMbl OJisl COCTNABIEHUS
MAmMemMamuyecKol Mooeau 3a0aHHOU PealbHOU CUMYayu uiu NPUKIAOHOU 3a0ayll,

® yMemb UHMEPNPemupo8ams NOJYYEHHbIN NpU PeueHuU YpPAaeHeHUus, Hepagencmed uiu
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUMyayuu Uil NPuKIaoHou 3a0adu.
Dynkyuu

e Onepuposams NOHAMUAMU. QVHKYUOHALLHASL 3A6UCUMOCMb, QVHKYUA, epagux Gyuryuu,
Cnocobbl 3a0aHUsA  YHKYUU, apeymeHm U 3HayeHue @YHKyuu, o001acmsv OnpeoeieHus u
MHOJCECMB0  3HAYEHUN  (YHKYUU, HYIU @QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCTb/HEeUemMHOCb PYHKYUU,

e cmpoums 2paghuKu TUHEUHOU, K8AOpaAmMuyHoU QYHKYUl, 00pamHolu NPonopyuoHaIbLHOCMU,
@ynryuu euoa y=Kx+b, y=ax2+bx+c,y=kx

® Ha npumepe KEAOPAMUYHOU QYHKYUU, UCHONB308AMb NPeodpazo8anus epaguxa @QyHKyuu
v=f(x) ona nocmpoenus epaguxos ¢ynxyuti y =kf (ax+c )}+e

® cocmasnsims YPAGHEeHUs: NPIMOU NO 3A0AHHBIM VCIO8UAM: NPOXoosiuell uepe3 08¢ MOUKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOX0oosujell uepe3 OAHHYIO MOYKY U NAPANINIeNbHOU OAHHOLU
NPAMOU;

® uccne0osams QYHKYUIO no ee epapuxy;

® HAXOOUMb MHOXNCECHEO 3HAUEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpamuiHoU QyHKyuu,

® onepuposamv  NOHAMUAMU:  NOCLE008AMENbHOCMb,  apupmemuyeckas  npocpeccus,
2eomMempuieckas npocpeccusl, ®

pewams 3a0ayu Ha apu@MemuiecKyio U 2eOMempuieckyio npocpeccuio.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

® UNIIOCMPUPOBAL C NOMOWDBIO 2PADUKA PeanbHyl0 3d8UCUMOCMb UTU Hpoyecc No Ux
XapakxmepucmuKam,

® LUCNOIBL308AMb CEOUCMBA U PAPUK KEAOPAMUUHOU (DYHKYUU NPU peuleHuu 3a0ay u3 opyeux
VueOHbIX NPeoMemos.

Texcmogvie 3a0auu

e Pewamb npocmvle U CIOJXHCHbIE 3A0a4U PA3HLIX MUNOS, A MAKMCe 3a0aiu NOBbIULEHHOT
mpyoHOCmu,

® UCNONBL306AMb pA3HLIE KPAMKUE 3ANUCU KAK MOOeU MeKCMO8 CIONCHbIX 3a0ad 07
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

® pasiuyameb Mooeib MeKCma U Mooelb peueHus 3a0a4u, KOHCMpPYyuposams K 0OHOU MOOenu
PpelleHUst HeCTIONHCHOU 3a0ayu pazHvle MoOeau MmeKCma 3a0ayu;
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® 3HAMb U NPUMEHAMb 00a cnocoba Noucka peulerus 3a0ay (om mpeboaHus K yCioeuro u om
YCa08us K mpebo8anuio);

® M00enupo8ams paccyHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOubIo 2pag- cxembi,

® gb10eIAMb IMANBL PeUleHUsl 3a0aYU U COOEPHCAHUE KAAHCO020 IMAand;

® yumems GblOUPAMb ONMUMANBHBIL MEMOO peuleHUs 3a0a4u U 0CO3HABAMb 8blOOp Memooa,
paccmampusams paiuiHvle Memoobl, HAX0OUMb PA3Hble peuleHUs 3a0ayU, eCid 603MONCHO,

® AHANU3UPOBAMb 3AMPYOHEHUs NPU peuleHul 3a0ay;

® GLINONIHAMb PA3IUYHbBIE NPEoOPA306aAHUL NPEONONCEHHOU 3A0ayu, KOHCMPYUPOBAMb HOBble
3a0auu u3 OaGHHO, 8 MOM YUCLe 0OpamHvle;

® UHMEPNPEemupo8ams GbIYUCIUMENbHbIE Pe3YIbmamyl 8 3a0aue, UCCLe008amb NOJYYEHHOe
peweHue 3a0ayu;

® QHATUUPOBAML BCEBOZMONCHbIE CUMYAYUU B3AUMHO20 PACHOLONCEHUS 08VX 00BEKMO8 U
UBMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8PeMs, PACCMOSHUE)
npuU peweHuu 3a0ay Ha 0sudiceHue 08yxX 00beKmMo8 KaKk 6 0OHOM, MAK U 6 NPOMUBONOLONCHBIX
HanpasieHusIx;

® UCCe008amb B8CEBO3MOJCHbIE CUMYAYUU NpU peuleHul 3a0ady Ha O8udiceHue no pekxe,
PAccMampusams pasHvle CUCHEeMbl Omcyemda,

® pewams pazHooopasHvle 3a0auu «Ha YACMuY,

® pewiamv U 000CHOBLIBAMb C80€ peuleHlUe 3a0ay (8blOelimb MaAmemMamuyeckyo 0CHO8Y) Ha
HAXoXCcOeHUe 4acmu Yucia u Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCIa Opoou;

® 0CO3HABAMD U 0OBACHAMb UOCHMUYHOCHb 3A0aY PAZHBIX MUNOE, CE53bIEAIWUX MPU BETULUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUNCEHUE), BbLOETISIMb MU BETUYUHBL U OMHOULEHUST MEHCOY HUMU,
NPUMEHSAMb UX NPU PEULeHUU 3A0ay, KOHCMPYUPOS8ams COOCMEEHHbIe 3a0ay YKA3AHHbIX MUNO08;

® 81a0emb OCHOBHBIMU MEMOOAMU PeUeHUs 3a0ay Ha cMeCl, CNIABbl, KOHYEHMPAyuuU,

® pewiamsv 3a0ayu HA NPOYEHMbl, 6 MOM HYUCIe, CIONCHble NPOYEeHMbl ¢ 0OOCHOBAHUEM,
UCNONBL3YSL PA3HBLE CNOCOObL;

® peuiams n02udecKue 3a0ayu pazHbiMu CnoCooamu, 8 Mom yucie, ¢ 08yMs OJIOKAMU U C mpems
O10KAMU OAHHBIX C NOMOWbIO MAOIUY,

e pewiams 3a0a4u NO KOMOUHAMOPUKE U Meopuu 8eposmHOCMEN HA OCHOBE UCHOb306AHUS
UBYYEHHBIX MemO0008 U 060CHOBbIBAMb peuleHue;

® peuams HeCI0NHCHbIE 3A0ayU N0 MAMEMAMUYECKol CMAamucmuKe,

® 061a0emb OCHOGHLIMU MEMOOAMU PEUEHUs. CIONCEMHbIX 3a0ay. apughmemudeckuil,
aneebpaudeckull, nepebop 8apuanmos, 2eomempuieckuil, epaguueckuil, NPUMeHsMsb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoit ycuznu u npu uzyueHuu opy2ux npeomemos:

® gulOeNsiMmb NPU peuenul 3a0ay Xapakmepucmuku paccmampueaemoll 8 3aoave cumyayuu,
OMIUYHBIE OM PEAlbHbIX (Mme, Om KOMOpbIX abCmpacupos8aluch), KOHCMpPYupo8ams HoO8ble
cumyayuu ¢ y4emom Omux Xapakmepucmuxk, 6 YACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYEeHmpayuu, y4umsléams ni0MHOCMb eUjecmead;

® pewiamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs PealbHbIX cumyayuil, 6
KOMOPbIX He mpedyemcs MOUHbIU GbIYUCTUMENbHBIU Pe3YIbmam,

e pewiams 3a0ayu HA OBUdICEHUE NO peKe, pPACCMAmMpuéds paszHbie CUCmeMbl Omcyemd.
Cmamucmuka u meopus eepoamuocmeil

e Onepuposams NOHAMUAMU: CMONOYAMble U KpY208ble Ouazpammol, maodIuybl OAHHLIX,
cpednee apughmemuueckoe, Meouand, Hauborvbulee U HauMeHbuiee 3HAYeHUs. 8blOOPKU, PA3Max
8b100PKU, dUCnepcus U CMAHOapmuoe OMKIOHEHUe, CIYYAUHA USMEHYUBOCHIb,

® 13671eKamMb UHPDOPMAYUIO, NPeOCMABIEeHHYIO 8 MAOIUYAX, HA OUASPAMMAX, epapuKax,

® cocmasnsims maodauysl, CMpPoUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupoeamv NOHAMUAMU. (PAKMOPUAT YUCIA, NEPECMAHOBKU U COUEMAHUsl, MPeyeONbHUK
Hackans,
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® NPUMEHAMb NPABUNO NPOU3EEOEHUS NPU PeuleHUY KOMOUHAMOPHBIX 3a0ay,

® ONepPUPOBaAMb NOHAMUAMU. CIYYAUHBLIL ONbIM, CIYVYAUHDBIL 86100D, UCTBIMAHUE, DJIeMEHMAPHOe
cyyaiinoe cobvimue (Ucxo0), Kiaccuieckoe onpeoeieHue 8eposimHOCmU CIy4aiuHo20 coobimusl,
onepayuu Hao CIYYAUHLIMU COOLIMUAMU,

® npedcmasisims UHPOPMAYUIO ¢ NOMOWbIO Kpy2os Dinepa,

e pewlams 3a0ayu HA BbIYUCTIEHUE BEPOMHOCMU C NOOCYEMOM KOJIUYeCmed BapUuanmos ¢
NOMOWBIO KOMOUHAMOPUKU.

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomemos:.

® u3sleKams, UHMEPNPemuposams U npeobpasoevleams UH@OpMayuro, NPeoCcmasienHylo 6
mabauyax, Ha OUAZPAMMAx, epapuKax, OMmpaxtcarowyio cGOUCMEA U XapaKmepucmuKku peaibHbix
npoyeccos u s61eHul;

® onpedeisimb CMAMUCMUYECKUE XAPAKMEPUCMUKU GblOOPOK NO Mabauyam, Ouazpammam,
epaghuxam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yelu PeuleHusl 3a0ayu;

® OYEeHUBANDb BEPOMHOCTIL PEAIbHbIX COOLIMULL U A8NEHUL.
T'eomempuueckue guzypui

o Onepupoeamv NOHAMUAMU 2e0OMeMPULeCKUX pueyp;

® Uu361eKAMb, UHMEPNPEMUPOBAMb U Npeodpa308vl8ams UHGOPMAYUIO O 2eOMemPUYECcKUX
Queypax, npedcmasieHHyI0 Ha Yepmedtcax;

® npuMeHAmb ceomempuyeckue akmol 01 peweHuss 3a0a4, 6 mom uucie, npeonoLazaruux
HeCKOJIbKO WA208 PEUeHUsl;

® hopMynIUpOsams 8 NPOCMeNUX CyHasx COUCMEa U NPUHAKU Gueyp;

® 00KA3bIBAMb 2EOMEeMPUYECKUE YINBEPHCOEHUSL,

e glademv CMAHOAPMHOU  Kiaccugpuxayueli  niockux  queyp  (Mmpey2oivbHuKo8 u
Uemblpexy2obHUKOB).
B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

® UCNONBL306AMb CEOUCMBA 2eOMEemPUUecKUx @ueyp Ol peulenus 3a0ay NpakmuyecKoco
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH.

Ommnowenusn

e Onepuposams NOHAMUAMU. PABEHCMBO (uyp, pasHvle ueypvl, PAGeHCME0 MpPeyeoibHUKOS,
napaiieibHOCmy — NPAMbIX,  NePREeHOUKVIAPHOCMb — NPAMbIX,  Yelbl  MedcO0y — NpAMbIMU,
NepneHOUuKyIap, HAKIOHHASA, Npoekyus, nooodue @ueyp, nodobHvie ¢huaypvl, NodoOHLIE
mpey2obHUKU,

e npumensmo meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PEuleHUU
3a0ay;

® Xapakxmepuzo8amy 83aUMHOE PACNOLONCEHUE NPAMOLU U OKPYHCHOCTIU, 08YX OKPYHCHOCTELL.

B noeceonesnoit scusnu u npu uzyueHuu opyux npeomemog:

® LUCNONIL306AMb OMHOUIEHUS O] PeUleHUs 3A0aY, 603HUKAIOWUX 8 PEANbHOU HCUSHU.
H3mepenus u eviuucnenusn

e Onepuposams npedcmasienusmu o0 OauHe, niowaou, obveme Kax eeruuunamu. lIpumensmo
meopemy Illughacopa, gopmynvl niowaou, odvema npu peuweHuu MHOOUWAL08bIX 3a0al, 8
KOMOPbIX He 6ce OanHble Npeocmasienbl A6H0, d mpedYIom 6bIYUCTIeHUll, Onepuposams Ooee
WUPOKUM  KOIUYECMBOM (HOpMYNL ONUHbL, NIOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCMUKU
KOMOUHayuti Queyp (OKpyscHocmell U MHO20Y20IbHUKO8) GbIYUCIAMb PACCMOAHUSL MeHCOY
Queypamu, npumeHames mpucoHomempudeckue Qopmyavl Oisl GbIYUCIEHUU 8 DO0ee CLONHCHBIX
Cyuasnx, npo8oOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCU U PABHOCOCMABIEHHOCMU

® NPOBOOUMb NPOCMbLE BbLIYUCTEHUS HA 00BEMHBIX MeNax,

® hopmynuposams 3a0auu Ha BbIYUCTEHUE ONUH, NIOWAdel U 00HEeMO8 U peuams Ux.
B nosceonesnoi scuznu u npu uzyuenuu opyzux npeomenos

® NPOBOOUMb BbIUUCTEHUS HA MECHHOCTU,

® npuMeHsIms opMYIbl NPU BLIYUCTEHUAX 8 CMENCHBIX YYEOHbIX NPpeOMemax, 6 OKpyicaroujell

oeticmeumenbHOCu.
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TI'eomempuueckue nocmpoenus

e [1300pascams 2eomempuieckue @uaypsbt o mekCmo8oMy U CUMBONbHOMY ONUCAHUIO,

® c60000HO ONEPUPOBAT YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CIVUASX,

® GLINONHAMb NOCMPOEHUS. MPEY20JIbHUKOS, NPUMEHAMb OMmOelbHble Memoobl NOCMPOeHUl
YUupKyiem u JUHetKou U npogooums npocmetiiue Uccie008anusi YUCia peueHuil;

® u300padicamv Munogvle NIOCKUe @Queypvl U 0OveMHble meld ¢ NOMOWbBIO NPOCEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOS.

B noeceonesnoii scuznu u npu uzyuenuu opy2ux npeomemos:

® BLINOIHAMb NPOCMeNuiUe NOCMPOEHUsL HA MECIHOCMU, He0OX00UMbLE 8 PeAbHOU HCUSHU,

® OYeHUBAMb Pa3Mepbl PeabHbIX 00BEKMO8 OKPYHCAIOULe20 MUPA.
Ilpeoopazosanusn

e Onepuposamv nousamuem OBUNCEHUS U NPeodPA308anusi NOO0OUs, 61a0emb Npuemamu
nocmpoeHust pueyp ¢ UCNOIb308AHUEM OBUNCEHULL U NPeobpa308aHuti no0ooOUs, NPUMEHAMb
NONYYeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHbIX NPeOMemax U 6 pPeanrbHblX CUMYayusax
OKpYHCaAOUie2o Mupa,

e cmpoums Queypy, NOOOOHYI0 OAHHOU, NOJL30BAMBCS CEOUCMBAMU NO00OUS OJ1s1 0OOCHOBAHUSL
ceolicme Quzyp;

® IPUMEHAMb CEOUCMBA OBUINCEHUTL 015 NPOBEOeHUs NPOCeNUUX 000CHOB8AHUL C8OUICME u2yp.
B noeceonesnoit yscuznu u npu uzyueHuu opyux npeomemos:

® IPUMEHAMb CEOUCMBA OBUINCEHUN U NPUMEHAMb NO00OUe 0l NOCMPOEHUL U GbIYUCTICHU.
Bexmopul u koopounamuel Ha niockocmu

e Onepuposams NOHAMUAMU 8EKMOD, CYMMA, PA3HOCMb 8EKMOPO8, NPouU3gedeHue 6eKmopa Ha
YUCNIO, V2Ol MedHCOYy BeKMOpaMU, CKAIApHOe Npou3gedeHue GeKmopos, KOOpOUHAmMbl Ha
NJI0CKOCMU, KOOPOUHAMbL 8EKMOPA,

® BLINONHAMY Oelicmeusi HA0 BeKMOopamu (ClodiCeHue, Gbluumanue, YMHONCEHUe HA YUCIO),
BLIYUCTAMY CKATISIPHOE NpouU3eedeHue, onpeoeisims 8 NPOCMEUUX CAyuasx yeoi — Mexncoy
BEKMOPAMU, BbINOIHAMYb PA3N0NCEHUE 8EKMOPA HA COCMABNAIOWUE, NPUMEHAMb NOJLYYEHHbIe
3HaHUs 8 usuKe, NOIBL30BAMbCA BOPMYIOU BLIYUCIEHUS PACCMOAHUL MeHCOYy MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS uyp 018 peueHus 3a0a4;

® NPUMEHAMb BEKMOPbl U KOOPOUHAMbL OJisl PeUleHUsl 2eOMeMPULEeCKUX 3a0ay Ha BblYUCTeHUe
ONIUH, Y2N08.
B nosceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

® LICNONIL306aAMb NOHAMUS 8EKIMOPO8 U KOOPOUHAmM Olls peuleHus 3a0a4 no gusuxe, 2eocpaguu u
opyeum yueOHbIM npeomeman.
Hcemopusa mamemamuxu

e Xapaxmepuzoeams 6K1A0 8bIOAIOWUXCA MAMEMAMUKO8 8 pa3eumue MamemMamuKy U UHbLX
Hay4uvix obaracme,

® NOHUMAMb POJib Mamemamuku 8 pazeumuu Poccuu.
Memoovt mamemamuxu

e lcnonwb3ys uzyuennvle Memoobl, NPo8oOUmMs 00KA3aMeNbCme0, GbINONIHAMb ONPOGEPIHCEHUE,

® guLIOUPaMb U3YUEeHHbLEe MEMOObl U UX KOMOUHAYUY OJISl peulenus MamemMamudeckux 3a0ay;

® LCNONIL308AMb MamemMamuieckue 3HaHus Ol ONUCAHUSL 3AKOHOMEPHOCMEll 8 OKpYicaroujel
oeticmeumenbHOCmu U NPOU3Be0eHUsIX UCKYCCMBd,

® npumeHsAmb npocmeuuiue NpoSPAMMHblE CPeOCmea U 2NeKMPOHHO- KOMMYHUKAYUOHHbIE
cucmemvl NPU peteHuy Mamemamu4eckux 3a0ay.
Boinycknuk nonyyum 603moxcHOCmMb Hayuumovca 6 7-9 Kaaccax 0aa  YCReuiHo2o0
npPoooHCEHUA 00PA308aAHUA HA Y21YDJICHHOM YPOBHE
Inemenmovl meopuu MHOMCECINE U MAMEMAMUUECKOU JI02UKU
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e (Cs0000HO OI/lepMPOGCZI’}’Zb3 NOHAMUAMU. MHOIHCECMB0O, XAPAKMEPUCMUKU MHOAHCECNBA,

NeMeHm MHOdHCecmeda, nycmoe, KOHeuHOe U OeCKOHeuHOe MHOMCeCmB0, NOOMHONCECMBO,
NPUHAONIEHCHOCTb, BKIIOYEHUE, PABEHCINEO MHOMCECME, CHOCODbL 3a0anue MHONCECMEA,

® 300a8aMb MHONCECMEA PA3HLIMU CHOCOOAMU,

® 1PoGePsIMb BLINOIHEHUE XAPAKMEPUCUYECKO20 CBOUCMBA MHOMCECTNEA,

® (cB00O0OHO onepuposamv NOHAMUAMU:  BbICKA3bIBAHUE, UCMUHHOCMb U  JOMCHOCHb
8bICKA3bIBAHUSL, CIONCHbIE U NPOCHbIE 8bICKA3bIBAHUS, OMPUYAHUE BbICKA3bIGAHULL, UCMUHHOCMb
U JONCHOCMb YMEEPHCOEHUS U €20 OMPUYAHUSA, ONnepayuu Hao 6biCKA3bIGAHUAMU: U, UIU, He,
VC06HbIE BbICKA3bIGAHUS (UMNAUKAYUL),

® CIMPOUMb 8bICKA3LIBAHUSL C UCNOTILb30BAHUEM 3AKOHO8 AI2eOpbl 8bICKA3bIBAHUII.

B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomenos.

® CIMPOUMb PACCYHCOEHUS HA OCHOBE UCNONb308AHUS NPABUTL TOSUKU

® LICNIOIL3068AMb MHOJCECMBA, ONEPAYUU C MHONCECMBAMU, UX 2pahuueckoe npeocmagienue O
ONUCAHUSL PEabHBIX NPOYECCO8 U AGNEeHUU, NPU peuleHUl 3a0ay OpPY2ux yY4eOHblx npeomemos.
Yucna

e C60000HO onepupoamv NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECMBO HAMYPAIbHbIX YUCe],
yenoe 4ucio, MHONCeCma0 Yeavlx ducei, 00bIKHOGeHHAs Opobb, Oecamudnas 0podb, cMeuanHoe
YUCNIO, PAYUOHANbHOE YUCIO0, MHONCECMB0 DPAYUOHANLHLIX HYUCEeT, UPPAYUOHAIbHOE YUCTIO,
KOpenb CmeneHu n, OeucCmeumenbHoe 4YUcio, MHOMCECMBO OeliCMEUMENbHbIX — YUCe,
2eoMempuiecKkas UHmMepnpemayus HAmypaibHblX, YenvlX, DPAYUOHATbHBIX, OeUCMEUMeNbHbIX
yucern;

® NOHUMAMb U 0OBACHAMb PASHUYY MeHCOY NOZUYUOHHOU U HENOZUYUOHHOU CUCMEMAMU 3aNUCU
yucern;

® 1epegooUnmsb YUCIA U3 OOHOU CUCMEMbl 3aNUCU (CUCTNEeMbL CYUCTIeHUsL) 8 OPY2YI0;

® Joxazvleamsv U UCNOIb306aMb NpUsHaKu Ooenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmol u
npouU36e0eHUs Yucesl npu GbINOJHEHUU BbIYUCTCHUL U PeuleHUlU 3a0ay,

® GLINONHAMb OKPY2leHUEe PAYUOHATbHBIX U UPPAYUOHATbHBIX YUCE]l C 3d0AHHOU MOYHOCMbIO,

® cpagHuU8ams OelicmaumenvHvle YUCia Pa3HblMU CHOCoOamu,
® Ynopsa0oyusams YUCIA, 3ANUCAHHbIE 8 GUOEe OObIKHOBEHHOU U OecimudHou O0pobu, uucia,
3anucanmbvie ¢ UCHONb308AHUEM APUPDMEMUUECKO20 K8AOpAMHO20 KOPHS, KOpHel cmeneHu
bonvue 2;

e naxooumv HO/[ u HOK uucen pazuvimu cnocobamu u ucnoib308ams ux npu peueHuu 3a0ad;
® GbLINOIHAMb BLIYUCACHUS U NPeoOdPA308AHUS BbIPAICEHULL, COOEPAHCAUUX OellcneumeibHble
yucna, 8 Mom yucie KOpHU HamypanibHblX CMeneHel.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

® GLINONHAMYb U 0OBACHAMb Pe3YIbmamvl CPAGHEHUsT Pe3YIbMAamos 8blYUCIeHUl NPU pelleHUl
NPAKMUYECKUX 3a0ay, 8 MOM YUCLe NPUOIUINCEHHBIX BbIYUCTEHUU, UCNONb3YS PA3HbIE CNOCOObL
cpaeHeHul;
® 3anucevléame, CPABHUBAMb, OKPY2IAMb  YUCI08ble OAHHblE PEalbHbIX  BeIUYUH  C
UCNONIL30BAHUEM DASHBIX CUCTEM USMEPEHUsL;
® cocmagnamv U OYEHUBAmMb PA3HbIMU CHOCOOAMU YUCNIOBbLE BbIPAICEHUS NpU  peuleHul
NPAKMU4ecKux 3a0ad u 3a0a4 uz opyaux y4eOHulx npeomemos.

Toorcoecmeennvie npeodpazoeanus

e C80000H0 onepuposams NOHAMUAMY CIENeHU ¢ YeabiM U OPOOHbIM NOKA3AmMeNleM;

® BLINONHAMb 00KA3AMENLCMBO C8OUCME CMENeHU ¢ YeablMUu U OPOOHbIMU NOKA3AMETAMU;

3 30eckb u danee — 3Hamb onpedeneHue NOHAMUS, 3Hamb U ymems 00Ka3b186ameb cgolicmea (MPU3HAKU, ecau oHU
ecmeo) NOHAMUSA, XapPAaKmMepu308ameb C883U C Opy2uMU MOHAMUAMU, npedcmassisaa 00HO MOHAMUeEe KaK 4acmob
UesnoCMHo20 KOMIIAeKcd, UCnonb308ame MOHAMuUeE U e2o ceolicmea npu nposedeHuu paccyxoeHud,
dokazamesnbcme, peweHuu 3a0a4.
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® onepupogamsv NOHAMUAMU «OOHOUNEH», «MHO20YJIEHY, «MHO20UNEeH ¢ OOHOU NepeMeHHOU,
«MHO2OUNIEH C HEeCKOIbKUMU NEePeMEeHHbIMUY, KOIPDuYUeHmvl MHO20YNEHA, «CMAHOAPMHAS
3anuch MHO204IeHA», CMenelb OOHOYNIeHA U MHO20YIeHA,

® c60000HO 8l1a0emb npueMamu NPeooPA30B8aHUsL Yeavlx U OPOOHO-PAYUOHATILHBIX BbIPANCEHUL,
®  GLINOJIHAMb  PA3JI0dCeHUe MHO20YNEeHO8 HA MHONCUMENU DPA3HLIMU — CROCoOaMu, ¢
UCNONb308AHUEM KOMOUHAYUL PA3TUYHBIX NPUEMOS,

® ucnonvzoeams meopemy Buema u meopemy, oopammuyro meopeme Buema, ona noucka xopHeti
K8AOpamHo20 mpexuieHa u 0isl peuleHus 3a0a4, 8 mom ducie 3a0a4 ¢ napamempamu Ha 0CHo8e
K8AOPAmMHO20 Mpexuiena,

® GLINONHAMb OelleHUe MHO20YIeHA HA MHO20YJIEeH C OCMAMKOM;

® 00KA3b18AMb CEOUCMBA KBAOPAMHBIX KOPHEU U KOPHell CIeneHu n;

® 8bINONIHAMb NPE0OPA308AHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIEe KOPHU, KOPHU CIMeneHu
n;

® C80OOOHO ONepupo8amv NOHAMUAMU «MOACOECMBOY, «MOHCOECMBO HA MHONCECHEEY,
«modicoecmeenHoe npeobpazosanuey,

® GLINONIHAMb PA3IUYHBLE NPE0OPA308AHUSA BLIPANCEHUL, COOEPAHCAUUX MOOYVIIU.
B noeceonesnoit yscuznu u npu uzyueHuu opyux npeomemos:

® GbLINOIHAMbL NPeodpPaz’o8anusi U Oelicmeus ¢ OYKBEHHbIMU BbIPANCCHUAMU, YUCTIO0BbIE
KO2Ghhuyuenmvl KOMopwix 3anUcanbl 8 CMAHOAPMHOM 8UOe;

® GbLINOIHAMb NPEe0OPA308aHUL PAYUOHANHBIX 8bIPACEHULL NPU PeuleHUU 3a0ay Opy2ux y4eOHvlX
npeomemos;

® GLINONHAMb NPOBEPKY NPABOON0000Us DUUYECKUX U XUMUYECKUX DOpMYN HA OCHOGe
CpasHenus pazmeprHocmeli U 6a1eHMHOCHEN.

Ypasnenus u nepasencmea

e C60000HO onepuposamsv NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, PABHOCUNIbHbIE YPAGHEHUS U
Hepagencmeda, ypasHeHue, ANAWeecs Cle0Cmseuem 0py2020  VPAGHEHUs, YPAGHEHUS,
DPABHOCUTIbHBIE HA MHOJCECMEE, PABHOCUTIbHbIE NPe0OPA308aHUs YPAGHEHULL,

® pewiams pasuvie GUOLL YPAGHEHUU U HEPAGeHCME U UX CUCEM, 8 MOM YUCIe HeKOmopvle
ypasHenus 3 u 4 cmeneneti, OpoOHO-pPAYUOHATbHBIE U UPPAYUOHATbHBIE,

e 3Hamv meopemy Buema ons ypasuenuii cmenenu gvluie 6mopot,

® NOHUMAMb CMBIC MeopemM O PABHOCUTILHBIX U HEPABHOCUIbHBIX NPe0OPA308aAHUAX YPABHEHUU U
YMemb ux 00Ka3bl8aAmy,

® g1a0emv pAa3HbIMU MEmoOaAMU peuleHusl YPAGHEeHUll, HepaseHCme U Ux CUCmeM, YMemb
8b10UpPaAMb MeMoo peuteHus U 000CHO8bI8AMb CBOLL 8bIO0D;

® UCNONb308aMb MEmOoO UHMEPBANO8 Ol peuleHus HepaseHcme, 6 moM uucie OpobHO-
PAYUOHANBHBIX U BKAIOUAIOWUX 8 Ce05l UPPAYUOHATbHBLE GbIPANCEHUSL,

® pewams ancebpaudecKue ypaeHeHUs U HepPAeHCmed U UX CUCeMbl C napamempamu
aneebpauyeckum u epaguieckum memooamu,

® gnadems pasHbLIMU MeMOOaMu 00KA3AMeNbCmed HepaseHCms,

® peulams YPasHeHUsl 8 YeblX YUCTAX,

® 1300padcams MHOMCECm8a HA NIOCKOCMU, 3a0asaemble YPAGHEHUSMU, HEPAGEHCMBAMU U UX
cucmemamu.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

® COCmaenams U peulams ypaeHeHUs, HepAGeHCmed, UX CUCEMbl NPU peuleHuu 3a0ai Opyeux
VueOHbIX NpeoMemos,

® GLINOIHAMb OYEHKY Npagoonooodus pe3yibmamos, NOLYYAemblX NpU peuleHuu pasiutyHblx
VPaHeHUll, HepABeHCME U UX CUCeM NPU PpeuleHUuU 3a0ay Opy2ux yY4yeoHvlx npeomemos;

® cocmasnsims U peuwams YPaeHeHUs U HepaseHcmeda ¢ Nnapamempamiu npu peuweHuu 3a0ay
Opyeux yueOHblX nPpeoMemos,
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® cOCMasnAmy ypagHeHue, HepageHCmeo Ul UX CUCIEMY, ONUCLIBAIOWUE PEANbHYIO CUMYAYUI0
WU NPUKTAOHYIO 3a0a4y, UHMEPNPemupo8ams NOLyYeHHble Pe3YIbmamsi.

Dyukyuu

e (C80000HO oOnepuposamv NOHAMUAMU. 3AGUCUMOCTDL,  (DYVHKYUOHAILHASL  3A8UCUMOCHID,
3a8UCUMAsl U He3A8UCUMAST NepeMeHHble, (DYHKYUs, CNOCoObl 3A0aHUs (YHKYUU, apeyMeHm u
3HaueHue QyHKYuu, 001acmb OnpedeleHus U MHONCECMB0 3HAYEHUs QYHKYUuU, HYau QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QYHKYUU, HAUuboIbUee U HAUMEHblUlee
3HAYeHUsl, YEeMHOCMb/HEeUemMHOCb QYHKYUU, NepuoOUyHOCmsb Gyukyuy, pagux Gyukyuu,
BEPMUKANIbHASL, — 2OPUBOHMANbHAS, HAKIOHHAS  ACUMAMOMbL,  2pAQUK  3A6UCUMOCMU, He
saensowelcs ynkyuetl,

o cmpoumv epapuxu QyHKYuil: IUHEUHOU, K8a0pamuiHou, OpoOHO-TUHENHOU, CMeNneHHOU npu
PA3HBIX 3HAYEHUAX NOKA3ameJis CmeneHu

e ucnonvbzoeams npeobpazosanus epaguxa Gyukyuu y =Tt (x ) ons nocmpoenus epagpuxos
Gdynxyuti y =«xf (ax+c )+e;

® QHANUZUPOBAMb CEOUCMBA PYHKYULL U 8UO 2PAPUKA 8 3ABUCUMOCMU O NAPAMEMPOS;

®  CB0OOOHO  Onepuposamb  NOHAMUAMU:  NOCIE008AMeNIbHOCHD, 02PAHUYEHHAS
noCie0068amenIbHOCHb, MOHOMOHHO —603pacmarwas (yovieaowas) nociedos8ameibHOCb,
npeoein nociedo8amenbHOCMU, apu@dmemuieckas npocpeccusl, 2eoMempuiecKas npozpeccus,
Xapakmepucmuyeckoe c8OUCMB0 apupMemuieckoll (2eoMempuieckoll) npoepeccuu;

® UCNOBL306AMb MEMO0 MAMEMAMUYECKOU UHOYKYUU OISl 8bl800A GopMYI, 00OKA3AMENbCMEa
PABEHCME U HePABEHCME, peuleHUs 3a0ay Ha 0eNUMOCMb,

® uCcedo8ams NOCe008amMeNlbHOCHU, 3A0aHHble PEKYPPEHMHO,

® peuiams KOMOUHUPOBAHHbLE 3a0A4U HA APUDMEMUUECKYVIO U 2EOMEeMPUYECK)IO NPOSPECCUlL.

B noeceonesnoit scusnu u npu uzyueHuu Opyux npeomemos:.

® KOHCMPYUpo8amv U UCCIe008amMb (QYHKYUU, COOMBEMCMEYIoWUe PedibHblM Npoyeccam u
ABNEHUAM, UHMEPNPemMUposams NoJy4eHHble pe3yabmamsl 6 COOMBEemCmseUul co CneyupuKor
uccnedyemo2o npoyecca uiu s18IeHusl;

® UCNONBL3068AMb PAPUKU 3A8UCUMOCTEN OIS UCCIE008AHUS PEATbHBIX NPOYECCO8 U ABNeHULL

® KOHCIMPYUPOBAMb U UCCNe008aMb PYHKYUU NPU pelueHUU 3a0ay Opyeux y4eOnvlx npeomemos,
UHMEPNPEMUPOBAMb NOJYYEHHbLE PEe3YIbMamsl 8 COOMBEMCMEUU CO CHeYudukou yueOHo2o
npeomema.

Cmamucmuka u meopus éepoamuocmeil

e C60000HO oOnepuposamv NOHAMUAMU. CMOJOYaAmMvle U Kpy2osble OUuaspammbvl, maoauybl
OaHHbIX, CpeoHee apugmemudeckoe, MeOuanda, Hauboavuee U HauMenbuiee 3Ha4eHus: 6b100PKU,
pazmax ebloopKu, OUCHepCUsi U CMAaHOapmMHOe OMKIOHEeHUE, CLYYAUHASI USMEHUUBOCTb,

e gviOupamsv Haubolee YOOOHbLL CNnOcob npedcmasienus UHGOpMayuu, a0eK8ammbvlii ee
CBOUCMBAM U YeNAM AHANU3A;

® BLIYUCTAMb YUCTOBblE XAPAKMEPUCUKU 8b100PKIUL,

® C60O00HO ONepuposamv NOHAMUAMU: (DAKMOPUAT YUCIA, NEePeCAHOBKU, COYemaHus U
pazmewenus, mpey2onvhuk Ilackans;

® CB0D0OHO Onepuposamsv NOHAMUAMU: CAYYAUHBII ONbIM, CAYYAUHBIL 8bLOOD, UCHbIMAHUE,
NleMeHmapHoe CayuailiHoe coovimue (Ucxoo), Kiaccuueckoe oOnpeoeseHue 6eposimHOCmU
CYUALHO20 CcOObLIMUA, Onepayuu Hao CAYYAUHLIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbIE
Gdopmynvl;

® CcB0DO0OHO ONepuposamsv NOHAMUAMU: CAYYAUHBIL ONbIM, CAYUAUHBIL 8bIOOD, UCHbIMAHUE,
aNleMeHmapHoe CayuailiHoe coovimue (Ucxoo), Kiaccuieckoe oOnpeoesieHue 6eposimHOCmu
CYUALHO20 CcOObLIMUA, Onepayuu Hao CAYYAUHLIMU COOLIMUAMU, OCHOBHbIE KOMOUHAMOPHbIE
Gdopmynvl;

® 3HAMb NPUMEPLL CLYYAUHBIX BEIUYUH, U BBIYUCTAMb UX CIAMUCMUYECKUE XAPAKMEPUCMUKU,

® UCNONBL3068AMb POPMYTbL KOMOUHAMOPUKYU NPU PeuleHUy KOMOUHAMOPHBIX 340aY,

® peuidniob 3a0a4u Ha BbIYUCTEHUE GEPOAMHOCNU 6 MOM HUCie C UCNOTb306AHUEM qupMyJZ.
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B noeceonesnoii yscuznu u npu uzyueHuu opy2ux npeomenos:

® npedCcmasnsms UHPOPMAYUIO O PEANbHbIX NPOYECCAx U SIeHUSX CNOCOOOM, A0eKS8AMHbIM ee
CBOUCMEaM U Yeau UCCIeO08aHUSL,

® QHAU3UPOBAMb U CPABHUBANb CIMAMUCTIUYECKUE XAPAKMEPUCTUKU 8blO0OPOK, NOJIYUEHHbIX 6
npoyecce peuienusi NPUKIAOHOU 3a0aqu, U3YYEHUS PedibH020 SGNeHUs], PeuleHus 3a0aqu U3
Opyeux yueOHbIX npeomemos;

® OYeHUBAMb BEPOSIMHOCHIb PEANbHbIX COOBIMULL U SGTIEHUL 8 PAZIUYHBIX CUMYAYUSIX.
Texkcmogbvle 3a0auu

e Pewiamv npocmoele u ClOJCHblE 3A0A4U, A MAK’Ce 3A0ayu NOBLIUEHHOU MPYOHOCU U
8bI0EIAMb UX MAMEMAMUUECKYIO OCHOBY;

® PACNO3HABAMb PA3HBLE BUOLL U MUNbL 3A0aY;

® UCNOIb306aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHbIX 3a0a4 U 3a0ay
HOBBIUEHHOU CLONCHOCMU OISl NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleluss 3a0a4, ebloupamse
ONMUMATBHYIO OISl PACCMAMPUBAEMOT 8 3a0ade CUMYayuu Mooeib MmeKcma 3a0ayu;

® paziuuames MoOelb MeKCma U Mooeilb peueHus 3a0aiu, KOHCMpyuposams K 0OHOU MoOelu
peutenust CI0NHCHbIX 3a0a4 pazHble MOOeIU MeKcma 3a0adu;

® 3HAMb U NPUMEHAMb MPU CNOCOOA NOUCKA peuleHus 3a0ay (om mpebosanus K YCi08Uo u om
Yenosusi K mpebosanuio, KOMOUHUPOBAHHBIL),

® MOOeNUPOBaAmMs PACCYHCOCHUsSI NPU NOUCKE Peutlenusl 3a0ay ¢ NOMOUWbIO 2pagh- cxemvl;

® 8b10e/IAMb IMANBL PEULeHUSL 3A0aAYU U COOEPICAHUE KAANCO020 dIMAand;

® yMemb 8bIOUPAMb ONMUMANILHBIL Memoo0 peuleHus 3a0adu U 0CO3HABAMb 8blOOp Memood,
paccmampusams pasiuiHble Memoobl, HAX00Umb PA3Hble peuleHus 3a0a4uU, eciu 603MONCHO,

® QHAUZUPOBAMb 3aMPYOHEHUsI NPU PeULeHUU 3A0aY;

® GLINOIHAMb PA3IUYHBIE NPeoOPA308aHUsl NPEONONCEHHOU 3a0ayl, KOHCMPYUPOS8ams HOBblE
3a0a4u u3 OaAHHOU, 8 MOM Yucie oopamuule;

® UHMEPNPEeMUPOBams GbIYUCTUMENbHBIE Pe3VIbmamsl 8 3adaue, UCCie008amb NOLYYEHHOEe
peutenue 3a0a4u,

® UBMEHAmMb YClosUe 3a0ay  (KOIUYeCmEeHHble U KaueCmeeHHble OaHHble), UCCAe008amb
UBMEHEeHHOe NPeodPA308aHHOE;

® QHATUBUPOBAMb BCEBO3MOJICHLIE CUMYAYUU B3AUMHO20 PACNONONCEHUS. 08YX 00BEeKmMos u
UBMEHEHUe UX XAPAKMEPUCTIUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8PeMSsl, PACCMOSHUE)
npu peutenuu 3a0ad Ha 08UdNCEeHUe 08YX 00BEeKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIOHNCHBIX
HANPAsIeHusx, KOHCMpPYUpo8ams HOBble CUMYAYUU HA OCHO8E USMEHEHUs YCI08Ull 3a0aiu npu
OBUIICEHUU NO peKe;

® UCCIed08amb  BCEBO3MOJCHbBIE CUMYAYUU HPU PelleHuu 3a0ay Ha OBUICeHUe No peke,
PaccmMampusams pasHvle CUCmemMbl OMcHemd,

® peuiams pazHooOpasHvle 3a0a4u «HA 4aACmuy,

® peuiamsv U 000CHOBLIBAMDb CB0€ peuleHue 3a0ay (8bl0eIsimb MAMEeMAMUYECKYl0 OCHO8Y) HA
HAXOJHCOEHUE YaCmU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA OpoouU;

® 00BACHAMb UOCHMUYHOCTb 3A0AY PA3HBIX MUNOS, CEA3bIEAIOUIUX MPU 8eIUYUNHBL (HA pabomy,
HA NOKYNKU, HA OBUJICEHUE), BbLOENSMb MU GEIUYUHbL U OMHOUWEHUS MENCOY HUMU, NPUMEHSIMb
Ux npu peuteHuu 3a0a4, KOHCMpPYUposamv cOOCmMeeHHbvle 3a0ay YKA3aHHbIX MUNO8;

® glademvb OCHOBHBIMU MeMOOAMU peuwlenHuss 3a0a4 Had CMeCU, CHIASbl, KOHYESHMPAyuu,
UCNONIBL3068AMb UX 8 HOBLIX CUMYAYUSX NO OMHOWEHUIO K U3VUeHHbIM 8 npoyecce 00y4enus,;

e pewiamv 3a0a4u HA NPOYEHMbL, 6 MOM HUCIe, CLONCHblE NPOYEHMbl C 0OO0CHOBAHUEM,
UCNONL3YS pa3Hble CNOCOObL;

® pewiams no2uyecKue 3a0ayu pasHbiMu Cnocooamu, 8 mom yucie, ¢ 08ymMsa OIOKaMu U ¢ mpems
O10KaAMU OAHHBIX C NOMOWbLIO MAOIUY,

® pewiams 3a0ayu N0 KOMOUHAMOPUKE U MeopUU 8epOosmMHOCMell HA OCHO8e UCNOb308AHUS
U3YUEHHBIX MemOo008 U 0O0CHOBLIBAMNb peuleHUe;

22



® peuiams HeCl0HCHble 3A0ayU N0 MaAMeMamuieckol cmamucmuke;

® 061a0emb OCHOGHLIMU MEMOOAMU PEeUeHUs. CIONHCEMHbIX 3a0ay. apughmemudeckuil,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckul, 2paguieckuil, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceoneenoit ycuznu u npu uzyueHuu opy2ux npeomemos.

® KOHCMPYUposamsv Hosvle 0/ OAHHOU 3a0ayu 3a0auuble CUMYAyuu ¢ Y4emom pedbHblX
Xapakmepucmux, 6 YACMHOCMU, NpU peueHuu 3a0a4 HA KOHYESHMpPAayuu, Yuumvléams
NIOMHOCMb  8ewecmsed, pewams U KOHCMPYUpPO8amv 3a0adu HA OCHOBE pPACCMOMPEHUs
PeanbHbIX cumyayuil, 8 KOMopuvlxX He mpedyencs MOYHbIU GbIYUCTUMENbHBLI Pe3VIbmam,

® peuiams 3a0ayu Ha O8UdNCeHUe NO peKe, PACCMAMPUBAs pa3Hble CUCEMbL OMCYemda,

® KOHCIPYUPO8amMb 3a0auHble CUMYayull, NPUOTUNCEHHbIE K PedbHOU 0elcm8UmeIbHOCMU.
T'eomempuueckue uzypol

e C60000HO Onepuposamsv 2eoMempuiecKuMU NOHAMUAMY NPU peulenul 3a0ay U npoeedeHul
MAmMemMamuyecKux paccyHcoeHutl,

® CamMoOCmOsIMenbHO (OPMYIUPOBAMb ONPeOesieHUsl 2eOMempudeckux @ueyp, 6vlosueams
2UNnomesbl 0 HOBbIX CEOUCMBAX U NPUSHAKAX 2eOMEeMpudecKux ueyp u obOCHO8bI8amb UlU
onpogepeamuv ux, 0000wWamMb ULU KOHKPEMU3UPOBAms pe3yibmamsl Ha HO8ble KIAccul ueyp,
NPOBOOUMD 8 HECTIOHCHBIX CIYYAAX KAACCUPUKAYUIO puyp No pasiudHbiM OCHOBAHUAM,

® UCCe006amb Yepmedicu, SKIYAs KOMOUHAyUU Queyp, useiekams, UHMepnpemuposams u
npeobpazoevieamv UHPOPMAYUI0, NPeOCMABIeHHYIO HA YePmedNcax;

® peulams 3a0auu 2eOMempuiecKo20 COOePHCaAHUs, 8 MOM YUCLe 8 CUMYAYUSX, K020d ale0pUmm
peuleHus He ciledyem SBHO U3 YCIOBUS, BbINOJHAMb HeoOXooumvle OJisi peuieHus: 3a0adu
OONONHUMENbHbIE NOCPOEHUS, UCCIe008AMb B03MONCHOCMb NPUMEHEeHUs. meopem U Gopmyi
07151 peuenus 3a0ay;

® hopmynuposams u 00KA3bIBAMb 2EOMEMPULECKUE YMBEPHCOCHUS.
B nosceonesnoi scuznu u npu uzyueHuu Opyzux npeomenos:

® COCMABIAMb C UCNONb30BAHUEM CBOUCME 2eOMEMPULECKUX DUueyp Mamemamuieckue Mooenu
071 pewenuss 3a0ay NPAKMU4ecko20 XapaKkmepa u 3a0ay U3 CMeNCHbIX OUCYUNIUH, UCCe008aMb
NOYYEHHbLE MOOCTU U UHMEPNPEMUPOBANMb Pe3yibman.

Ommnowenusn

e Bradems nousimuem OmHOUWEHUS] KAK MEManpeoOMemHbLM,

® C80OOOHO ONEPUPOBAMb NOHAMUAMU: PAGCHCMEO (QuUeyp, paeHvle @Gueypol, PABEHCMBO
Mpey2oNbHUKO8, NAPALIEIbHOCMb NPSAMbIX, NEPNEeHOUKYISAPHOCMb NPAMbBIX, Velbl MeHcoy
NpAMbIMU, NEePREeHOUKYIAD, HAKIOHHAsA, NpoeKyus, nooodue ¢ueyp, nooobuvie uaypol,
nO00OHbBLEe MPEY2OTIbHUKU,

® UCNONBL306AMb CEOLICMBA NOO0OUS U PABEHCMEA (huUcyp NPpu peuteHul 3a0ay.
B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

® UCNOBL308AMb OMHOWEHUS OJI1 NOCMPOEHUs U UCCIe008aAHUL MAMEMAMUYECKUXx Mooenel
00bEKMO8 PeanbHOU JHCUSHUL.
H3mepenus u eviuucnenusn

e (C80000HO onepupogamsv NOHAMUAMU ONUHA, NIOWAOb, O00beM, BelUYUHA Yeld KaK
BEUYUHAMU, UCNONB308AMb PABHOBEIUKOCb U PABHOCOCMAGIEHHOCMb NPU PEueHUU 3a0ad Ha
8bIUUCTICHUE, CAMOCMOSAMENbHO NOIYYAMb U  UCHOIb308AMb  (POPMYIbl O GbIYUCTEHULL
niowaoei u 006vemos ¢ueyp, c80000HO O0OnEpUPO8aAmMsb WUPOKUM HAOOPOM (opmMyl Ha
8bIUUCTICHUE NPU peuleHul CIO0NMCHbIX 3a0a4, 6 MOM uHucie U 3a0ay HAd 6blYUCIEHUe 8
KOMOUHAYUAX OKPYICHOCMU U MPEY2ONbHUKA, OKPYHCHOCIU U Yemblpexy2oibHUKA, d MAaKice ¢
npUMeHeHueM mpueoHOMempuu;

® CaMOCMOAMENbHO QOPMYIUPOBANb 2UNOME3bL U NPOBEPAMb UX OOCHOBEPHOCD.
B noeceonesnoit ycuznu u npu uzyuenuu Opyux npeomemaos:

® c60000HO Onepupo8amsv HOPMyIamMU NPU peueHuu 3a0ay 8 Opy2ux y4eOHblX npeomemax u npu
npoeedeHUl HeODXOOUMbBIX BbIUUCTEHUU 8 PEaNbHOU HCUSHU.
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TI'eomempuueckue nocmpoenus

e Onepuposams noHamuem Habopa 1emMeHmo8, ONPeOeNaUUX 2EOMEMPUYECKYI0 puaypy,

® gradems HAOOPOM MemMO008 HOCMPOEHUL YUPKYIEeM U TUHEUKOU,

® 1POBOOUMb AHANU3 U PEanU308bl8aMmsb IMANbl peuleHUs 3a0a4 Ha NOCMpPoeHUe.

B noeceoneenoit yscuznu u npu uzyueHuu Opy2ux npeomemos:.

® GLINOAHAMb NOCMPOEHUSI HA MECIHOCTU,

® OYeHUBAMb PA3MeEPbl PeabHbIX 00BEKMO08 OKPYHCAIOULe20 MUDA.
Ilpeobpaszosanusn

e Onepupoeamuv 0BUNCEHUAMU U NPEOOPAZ0BAHUAMU KAK MEMAaAnpeOMemHbIMu NOHAMUAMU,

® Onepuposamb NOHAMUEM OBUICEHUS U NPeobPa308aHUs N000OUs 0l 000CHOBAHUU, C80OOOHO
671a0emb NpUemMamu NOCMpPOeHUs. hueyp ¢ NOMOWBIO OBUICEHUL U NPeoOPA308anUs NOO0OUs, a
Maxaice KOMOUHAYUAMU OBUNCEHUU, OBUICEHUL U NPe0OPA308aHUI

® UCNONBL308AMb CBOUCMBA OBUNCEHUU U NPeoOpa308anull 015 NPosedeHuss 000CHOBAHUS U
00KA3aMenbCmed YmeepiHcOeHull 8 2eoMempull U Opy2ux yueoHvlx npeomemax,

® 11071b308aMbCA CBOUCMBAMU OBUIICEHULL U NPEoOPA308AHUL NPU PeUleHUU 3a0at.
B noeceonesnoii scuznu u npu uzyueHuu opyzux npeomemos:.

® IPUMEHSIMD CEOUCMBA OBUICEHUN U NPUMEHSMb NO00OUe 01l NOCMPOSHULL U BbIYUCTICHUI.
Bexmopul u koopounamel Ha niockocmu

e C80000HO onepuposamsv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb BEKMOPO8, NPOU3BedeHue
8EKMOpa HA HYUCILO, CKAIAPHOe NPOU3BeOeHUe GeKmopos, KOOPOUHAMbl HA NJIOCKOCMU,
KOOpOUHAamul 6eKmopa,

® g1a0emsb GeKMOPHLIM U KOOPOUHAMHBLIM MEMOOOM HA NJIOCKOCMU O peulenus 3a0a4 Ha
8blUUCTeHUE U 00KA3AMENbCMEa,

® GLINONHAMbL C NOMOWDBIO BEKMOPO8 U KOOPOUHAM OOKA3AMENbCMEO U3BECHHBIX eMy
eeomempudeckux akmoeg (ceoucmea CpeoHux NUHUL, MeopeM O 3aMeYamenbHblX MOUYKAX U
M.N.) U NOTYYAMb HOBbLE CEOLICNBA U38ECHBIX PUSYD;

® UCNnoIbL306amMb YpagHeHUus. ueyp OJisl peuwleHus 3a0ay U CAMOCMOSMENbHO COCMAGIAMb
VpasHeHuss 0MOeIbHbIX NIOCKUX pu2yp.
B noeceonesnoi scuznu u npu uzyuenuu opyzux npeomenos:

® 1CNONB308AMb NOHAMUS 8EKINOPOS U KOOPOUHAm OJisl peuleHus 3a0a4 no gusuxe, ceozpaguu u
Opyeum yueOHbIM npeoMeman.
HcTopusi MaTeMaTHKHU

¢ [loHMMaTh MaTEMATHKy KaK CTPOTO OPTaHU30BAHHYIO CUCTEMY HAayYHBIX 3HAHH, B YACTHOCTH
BIIQJIETh MPEACTABICHUSIMU 00 aKCHOMAaTHYE€CKOM IOCTPOSHUU TE€OMETPUM M TMEePBUYHBIMU
MIPEJICTABICHUSIMHA O HECBKJIHIOBBIX TE€OMETPHSX;

® paccMaTpuBaTh MaTeMAaTHKy B KOHTEKCTE HUCTOPHH DPAa3BUTHS IUBWIM3AIMH M HUCTOPHH
Pa3BHUTHS HAyKH, IOHUMATh POJIb MAaTEMATHKHU B pa3BUTHH Poccuu.

MeTtoabl MaTEMATHKH

e Brasets 3HAHUSAMHU O Pa3IMYHBIX METOJaX OOOCHOBAHUS M OIPOBEPKCHHS MATEMATHUECKUX
YTBEPKIACHUA U CAMOCTOSITSIIEHO IIPUMEHSTh HX;

® BJIaJICTh HABBIKAMH aHAJN3a yCIOBHS 33/1a4 M OMPEICICHUS TOAXOAAIIUX [Tl PEIICHUS 3a/1a4
W3YYCHHBIX METOJIOB WJIM X KOMOWHAIIHIA,

® XapaKTepU30BaTh MPOM3BEICHUS HCKYCCTBA C yYETOM MATEeMAaTHUECKUX 3aKOHOMEPHOCTEH B
MPHUPOJIe, UCTIOIH30BATh MATEMAaTHUYECKIE 3aKOHOMEPHOCTH B CAMOCTOATETLHOM TBOPUYECTBE.

Pe3synbratel 00ydyeHusi mpencTaBieHbl B TpeOOBaHUAX K YpOBHIO IOJTOTOBKM M 3a/aioT
CHCTEMY HWTOTOBBIX pE3yJIbTaTOB OOY4YEHHs, KOTOPHIX JOJDKHBI JIOCTUTaTh BCE Yydaluecsd,
OKaHYMBAIOIINE OCHOBHYIO IIKOIY, U JJOCTUKEHHE KOTOPBIX SABJSETCS 005S3aTeIbHBIM YCIOBUEM
MOJIOKUTETBbHON aTTeCTallMM YYeHHKa 3a Kypc OCHOBHOM IIKOJBL. OTH TpeOoBaHUs
CTPYKTYpPUPOBAaHBI IO TPEM KOMIIOHEHTAaM: «3HATh/IIOHUMATh», «YMEThb», «HUCIOJIb30BATh
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NpPUOOpPETEHHBIC 3HAHUS M YMEHHS B MPAKTUYECKOU ACSITENLHOCTA W MOBCEIHEBHOW >KU3HU.
[Ipun sTOoM mocneaHue OBa KOMIIOHEHTAa IMPEACTaBIEHbI OTIEIBHO IO KaXKJIOMY H3 pa3lesoB
COJIepKaHUS.

TpeﬁoBaHnﬂ K YPOBHIO NOATOTOBKH BBINNYCKHUKOB
B PE3YIBTATC U3YUCHUA MaTEMAaTUKHU YYCHUK TOJIKEH 3HATh/IIOHUMATh

CyIIECTBO  IOHATHS  MAareMaTHYeCKOro  JOKa3aTeilbCTBA;  IPUBOAUTH  HPUMEPHI
JIOKa3aTeNbCTB;

CYILECTBO MOHATHUA aJIrOPUTMA; IPUBOAUTH IIPUMEPHI AITOPUTMOB; KaK UCIIOIb3YIOTCS
MaTeMaTHueckue (opMyJsbl, YpaBHEHUS W HEPAaBEHCTBA; MPUMEPHl WX NPUMEHEHUS IS
pEILIEeHUs MATEMAaTUYECKUX U MPAKTUYECKUX 3a]1a4;

KaK MaTeMaTH4eCKU OIpe/ieieHHbIe (YHKIIMM MOTYT ONHUCHIBATh pealibHbIE 3aBUCHUMOCTH,
OPUBOANUTH TPUMEpPbl TAKOTO ONMCAaHUS; Kak MOTPEOHOCTH MPAKTUKH TPHUBEIN
MaTeMaTHUYECKYyI0 HayKy K He0OXO0AMMOCTH PacIIMPEHUs OHATHS YHCIa;

BEPOSITHOCTHBIA XAapaKTep MHOTHX 3aKOHOMEPHOCTEM OKPYKAIOIIETO MHUpPA; IMPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEW M BBIBOJOB; KaKUM 00pa3oM IeOMEeTpUsi BO3HUKIA U3
IPAaKTUYECKHUX 3a/1a4 3eMJIEMepHsl; IPUMEpPbl T€OMETPUUECKUX OOBEKTOB M YTBEPXKIECHUH O
HUX, BOXHBIX JIJISl IPAKTUKH;

CMBICI MJeaJM3aliy, IO3BOJLIOIIEH pelmarbh 3aJa4d  pealbHOM  JEHCTBUTEIBHOCTH
MaTeMaTHYeCKUMHU METOJJaMH, IPUMEPbI OIINOO0K, BO3HUKAIOIINX MIPH WACaTH3aLHH.

APUDOPMETHUKA
YMmeTh

BBINOJIHATH YCTHO apu(MeTHUECKUe JeHCTBUSA: CIOKEHUE U BbIUNTAHHUE JIBY3HAUHBIX YUCEI
U JIECATUYHBIX JpoOell ¢ JByMs 3HAKaMM, YMHOXXEHHE OJIHO3HAYHBIX YHCel,
apudMeTHIECKue onepanu ¢ OOBIKHOBEHHBIMU IPOOSMHU C OJJHO3HAYHBIM 3HAMEHATEJIeM U
YHUCIIUTEIIEM;

NEePEXO/IUTh OT OJAHOM (OPMBI 3alMCH YHUCEN K APYroi, IpeacTaBisATh JECATHUYHYIO IpOOb B
BUJE OOBIKHOBEHHOM M B MPOCTEHIIMX clydyasXx OOBIKHOBEHHYIO B BHJE JECSITHYHOM,
HPOLIEHTHl — B BHJIE JpoOU U IpoOb — B BHUJIE NMPOLIEHTOB; 3alUCHIBATH OOJIBIINE U Majble
YHClla C UCTIOJIb30BAaHUEM IIEJIbIX CTENEHEN NeCATKU; BHIIOIHATH apudMeTndeckue 1eicTBus
C palMOHAJIbHBIMU YHMCIIAMH, CPABHUBATH PALIMOHAIBHBIC U JEHCTBUTEIIBHBIC YUCIA; HAXO-
JUTh B HECIIOKHBIX CIIy4asX 3HAYEHHs CTEIEHEH C LEJIbIMU II0Ka3aTels MU U KOpPHEW;
HaXOJIUTh 3HAYECHUS YUCIIOBBIX BBIPAKEHHI; OKPYIJIATH LIEJIble YUCia U JeCATUYHbIE Apo0H,
HaXOJUTh TNPUOIMKEHUS] YHUCET C HEIOCTATKOM U C H30BITKOM, BBINOJHATH OLIEHKY
YHCJIOBBIX BBIPAKEHUN;

IIOJIB30BAaTbCd OCHOBHBIMM €IWHHLAMH JUIMHBI, MacChl, BPEMEHH, CKOPOCTH, ILUIOIIA]IH,
o0beMa; BeIpakaTh 0oJiee KpYyIMHbIe eAUMHULIBI Yepe3 OoJiee MeIKUue U Hao0opoT;

pemaTth TEKCTOBBIE 3aJayd, BKJIKOYAas 3a7a4d, CBA3aHHbIE C OTHOLIEHWEM M C
IPONOPLUOHATIBHOCTHIO BETMYMH, APOOSIMU U TPOLIEHTAMU;

NUcnoan30BaTh NPHOOPETEHHbIE 3HAHUS M YMEHUS B NPAKTUYECKON NeITeJLHOCTH U

NMOBCEIHEBHOWM KM3HHU JUISA:

pELIEHUS] HECTIOKHBIX MPAKTUYECKUX PACUETHBIX 3a/1a4, B TOM YHCJIE€ C HCIIOJIb30BAaHUEM MPU
HEOOXOIMMOCTH CTIPABOYHBIX MAaTEPUAIIOB, KAIBKYJIATOPA, KOMITBIOTEPA;

YCTHOM NPUKUJKH U OLIEHKU PE3yJIbTaTa BBIYMCIECHUM; TPOBEPKHU PE3YJIbTATA BEIUUCICHUS, C
HCIIOJIb30BAHUEM PA3JIUYHBIX IPUEMOB; WHTEPIIPETALMU PE3YJbTAaTOB PEIICHUS 3aJad ¢
Y4ETOM OTPaHUYCHHH, CBA3aHHBIX C PEATbHBIMH CBOMCTBAMHU PACCMAaTPUBAEMBIX MPOIECCOB
U SIBJICHUI.
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AJTEBPA
YMmeTh

COCTaBJIATh OYKBEHHBIE BbIpAKEHUS W (OPMYJbl MO YCIOBHSIM 3aJay; OCYLIECTBIATh B
BBIPOKEHUSAX M (OpMyJlaX UHCIIOBBIE MOJCTAHOBKA U BBINOJHATH COOTBETCTBYIOIIUE
BBIUNCJICHMS], OCYILECTBIATh IOJCTAHOBKY OJHOTO BBIPAXKCHHS B IPYIO€; BBIPAKATh W3
dopMyn OIHY NEpEMEHHYIO 4Yepe3 OCTAJIbHBIC; BBINNOJIHATH OCHOBHBIE JIEHCTBHA CO
CTEIEHSAMH C LIEIbIMH I10Ka3aTesIMU, C MHOTOYJICHAMU U C alredpandyeckuMu ApoOsMU; BbI-
IIOJIHATh  PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTENIM; BBIIOJIHATH TOKJECTBEHHBIC
peoOpa3oBaHusl PALMOHAIBHBIX BBIPAKEHUH; IPUMEHSTh CBOMCTBA apUPMETHUYECKHX
KBaJIpaTHbIX KOPHEN ISl BBIUMCIICHNS 3HAYEHUH U IpeoOpa30BaHUil YMCIIOBBIX BbIPAKEHUH,
COJIepKalIuX KBaJpaTHbIC KOPHU;

pelars JMHENHbIE, KBAaJpaTHbIE YPAaBHEHMS W pPalMOHAIbHBIC YPAaBHEHHs, CBOISIIMECS K
HUM, CUCTEMBI JIBYX JIMHEVHBIX YPABHEHUM U HECIIOXKHBIE HEJIMHEWHBIE CUCTEMBI,

pelaTh JIMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJJHOM IIEPEMEHHOM U UX CUCTEMBI;

pelath TEKCTOBBIE 3aJlaud aNreOpanvyeckuM METOJIOM, HMHTEpIpPETUPOBATh IOTY4YEHHBIN
pe3yibTart, IPOBOAUTE OTOOP PELICHUH, HCXO0Ad U3 (POPMYIUPOBKHU 3aauH;

n300paxkaTh YUCJIa TOUKAMU HAa KOOPAMHATHOM MPSAMOI; ONpeensiTh KOOPAUHATHI TOUKU
IJIOCKOCTH, CTPOUTH TOUYKH C 3aJaHHBIMU KOOPAMHATAMU; N300pa)kaTb MHOXKECTBO PELIEHUM
JIMHENHOIO0 HEPABEHCTBA;

pacno3HaBaThb apU(PMETHUYECKME U TIE€OMETPUYECKHE IPOrpEecCUU; peliarh 3aJadyud ¢
npUMeHeHHEM (OPMYIIBI OOIIETO WieHA U CyMMbI HECKOJIBKUX MEPBBIX YWICHOB;

HaXOJUTh 3HadeHUs (QyHKIUM, 3a7aHHOW QopMynoi, Tabmuuei, rpadpukom 1m0 ee
apryMeHTY; HaXOJHUTh 3HAUYEHUE apryMeHTa MO 3HA4YCHUIO0 (YHKIWH, 3aJaHHOH rpaduKoM
WIN TaOJIULEeH; onpenenars CBOMCTBa (YHKLUMU O ee rpaduKy; IPUMEHATh Ipaduyeckue
IIPEJICTaBJICHUs IIPU PELICHUH YPAaBHEHUM, CUCTEM, HEPABEHCTB;

OTHCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIHIA, CTPOUTH MX TPaUKH;

Hcnojab30BaTh HDI/IOﬁpeTeHHbIe 3HAHUS M YMEHHUS B MPAKTHYECKOI J1eATeJbLHOCTH 1

MOBCEIHEBHOM KU3HHU IS

BBIMIOJTHEHUSI pacuyeToB Mo ¢GopMysiaM, COCTaBJICHUS (HOPMYII, BBIPAXKAIOUIUX 3aBUCUMOCTH
MEXJy peaJbHbIMM BEIMUYMHAMHU; HAXOXKIEHUS HYXHOM (OopMyslbl B CIPaBOYHBIX
MaTepuanax;

MOJCJIINPOBAaHUs IPAKTHYECKUX CUTyallMd M HCCIECIOBAaHUSA ITOCTPOCHHBIX MOJENEH C
UCIIOJIb30BAaHUEM ammapara aireOpbl; ONUCaHUs 3aBUCHUMOCTEH MeXIy (GU3NYECKUMU
BEJIMYMHAMU  COOTBETCTBYIOLIMMM  (opMydamMH  TpPH  UCCIEAOBAaHUHM  HECIIOKHBIX
IIPaKTUYECKUX CUTYyALUi;

9JIEMEHTBI JOI''HKHU, KOMBUHATOPUKHU, CTATUCTHUKH U
TEOPUU BEPOSIATHOCTEM
YMmerh

IIPOBOAMTH HECIIOKHBIE JI0KA3aTEIbCTBA, MOJYy4aTh MPOCTEUILNE CIEACTBUS U3 U3BECTHBIX
WIM paHee IIOJIyYEHHBIX YTBEP)KICHMM, OLEHUBAaTh JIOTUYECKYIO IIPaBHIBHOCTH
paccyXJIeHUH, UCTIOIb30BaTh MPUMEPHI ISl UJUTFOCTPALMU U KOHTPIPHUMEPHI JUIS OIIPOBEP-
JKEHUS YTBEP)KICHUM;

W3BJICKaTh HWHGOPMAIHMIO, TPEACTAaBICHHYIO B TaOJIMIaX, Ha JAuarpaMmax, rpadukax;
COCTaBJISITh TaOJIUIIBI, CTPOUTH TUArpaMMbl U TpaduKy;

pemiatb KOMOWHATOpHbIE 3aJjaud IyTeM CHCTEMaTHYecKoro Iepedopa BO3MOXKHBIX
BapHaHTOB U C UCIIOJIb30BAHUEM ITpaBUJIa YMHOXKEHUS;

BBIUUCIISTH CPEAHNME 3HAUEHUS PEe3YyIbTaTOB U3MEPEHUI; HAXOAUTh YaCTOTY COOBITHUS,
HCIIOJIb3YSl COOCTBEHHBIE HAOIIO/IEHUS M TOTOBBIE CTATUCTUYECKHE TaHHBIE;
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® HAXOJAUTh BEPOSITHOCTHU CIyYalHBIX COOBITHH B MPOCTEHIINX CITyYasiX;

HMcnojib30BaTh NPHOOPETEHHBIE 3HAHUS H YMEHHS B IPAKTHYECKOH AeITEeJIbHOCTH B

NOBCEAHEBHOM JKM3HM JIJIS .

e BBLICTpaMBaHUS apryMEHTAIMU [IPHU J0KAa3aTEIbCTBE U B UAJIOTe; PACIO3HABAHUS JIOTHUECKHU
HEKOPPEKTHBIX PACCYKJICHUI; 3aITUCH MAaTEMAaTUYECKUX YTBEPKICHUMN, JOKA3aTEIbCTB;
aHaJM3a peabHBIX YHCIOBBIX JIAHHBIX, ITPEJACTABICHHBIX B BUJIC AUArpaMM, Ipaukos.,
TaOIuUIL;

® pelICHUS MPAKTHUYECKUX 3a7a4 B MIOBCETHEBHOU U MPOPECCUOHATBHOM IeATETLHOCTH C
HCITOJIb30BaHUEM JICHCTBHI C YUCIIaMH, IIPOIEHTOB, JIJTUH, TUIOIIAaeH, 00hEMOB, BPEMEHH,
CKOPOCTH; pelICHHsI YIeOHBIX U MPAKTUYCCKUX 3a/1a4, TPEOYIOIIMX CUCTEeMAaTHIECKOTO
nepebopa BapHUaHTOB;

L] CpaBHeHI/ISI I1aHCOB HaCTyHJIeHI/ISI cnyqaﬁHHx CO6BITI/II71, IJIA OLICHKU BCpOSITHOCTI/I
CJIy4aifHOT'O COOBITHS B TPAKTUYECKUX CUTYALIUsAX, COIOCTABICHUS MOJIEIIU C PeabHOI
CUTyalluel; TOHUMaHUs CTATUCTUYECKUX YTBEPKICHHIA.

9 KJIACC
COAEPKAHUE OBYYEHUA

1. IoBTOpeHnue Kypca anredpsl 8 Kiacca

2. CreneHb ¢ pallHOHAIBbHBIM IOKa3aTeJIeM

CremneHp c 1eNbIM IOKa3aTeleM U €€ CBoicTBa. Bo3BelneHHe YHMCIOBOTO HEpPaBEHCTBA B
CTENEHb C HAaTYpaJIbHBIM IOKa3areneM. [KopeHb n-i CTENEHM, CTENEHb C pPalMOHAIBHBIM
nokasatenem.]*

OcHoBHass 1enab — cHOPMHUPOBATH IOHATHE CTEMEHW C LEJIbIM II0Ka3aTelleM;
BbIpa0OTaTh YMEHME BBINNOJIHATH NpeoOpa3oBaHMsl MPOCTEHIINX BBIPAKEHUM, COAEpIKAIIUX
CTENEHb C LEIbIM II0KAa3aTeJIEM; BBECTH IIOHATHS KOPHS 71-0ff CTENEHUM W CTENEHU C
palOHAIBHBIM ITOKA3aTEIEM.

JletanbHOe M3y4yeHHE CTENEHM C HaTypalbHBIM IOKa3aTeleM B 9 kiacce co3jiaer 0azy amis
BBEJICHUS TMOHATHS CTENEHU C LeNbIM Moka3ateneM. OJHako B Hayajle T€Mbl HEOOXOAMMO
L(E€JICHAIIPABIICHHOE ITIOBTOPEHUE CBOMCTB CTEIICHU C HATYpaJbHBIM ITOKA3aTEJIEM U BBIIIOJHEHUE
npeoOpa3oBaHuil  anreOpanyeckux BBIPAXKEHHUM, COAEpKAIMX CTENEHW C HaTypalbHBIMU
nokKaszaressMu. Takoe IMOBTOPEHHUE CIIY)KUT IPONEACBTUKOW K W3YUYEHHUIO CTEICHU C LIEJIBIM
IIOKa3aTeJIeM U €€ CBOMCTB, YEMY B IAHHOW TEME yJIEIIIE€TCsl OCHOBHOE BHUMAHHE.

DopMUpyeTCs NOHATHE CTENEHU C LEIbIM OTPULIATEIBHBIM M HYJIEBBIM ITOKA3aTEJISIMHU.
IToBTOpSIETCS ONpEneeHre CTAaHAAPTHOTO BH1a Yncia. Jloka3bIBaeTCs CBOMCTBO BO3BEICHUS B
CTEIEHb C LEJIBIM OTPULIATEIIBHBIM IIOKA3aTelIeM IIPOU3BEICHUS IBYX MHOMKUTEIEH. YUaluecs
OBJIQ/ICBAIOT YMEHUSMH HaXOJUTh 3HAYECHHE CTEIECHM C IIEJbIM MOKAa3aTeIeM NP KOHKPETHBIX
3HAQYCHUSAX OCHOBAHHUs U I10KA3aTellsl CTEIIEHU U IIPUMEHATh CBOMCTBA CTEIIEHU ISl BBIYUCIICHUS
3HAYEHUI YUCIIOBBIX BBIPAXXEHHI U BHIOJHEHUS MPOCTEUIINX MPe0Opa3oBaHUH.

VYuyamuecss 3HAKOMATCS ¢ BO3BEACHUEM B HATYPAJIbHYIO CTEIIEHb HEPABEHCTB, Y KOTOPBIX
JIeBbIE€ U IpaBble YaCTH MOJOKUTENbHBI. B nanpHelieM 3Ty 3HaHUSA OyIyT NMPUMEHSATHCS MPU
M3Y4eHHH BO3PACTAHHsA M yObIBaHHS QyHKIMIA ¥ = x2, p = X°,

CnenuanbHOE BHUMAHHE YAEISIETCS BBIYMCICHUIO 3HAYEHUN CTENEHH, B YacCTHOCTH, C
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UCIIOJIb30BAaHUEM KaJIbKYJIATOpA.

[B manHOW Teme BBOIATCS TOHATHE apU(METHUECKOrO0 KOPHS HATYpaJbHOW CTETCHH M
MOHITHE CTENEHW C palMOHAJIbHBIM TMOKa3zareiaeM. HeoOXoAMMOCTh WX  BBEICHUS
000OCHOBBIBAaETCSl Ha KOHKPETHBIX Npumepax. dopMupoBaHHe yMEHHUS NPUMEHSATH CBOMCTBA
CTENEHM C PALIMOHAIBHBIM [10Ka3aTeIeM HE IIpelycMaTpuBaeTcsl. |

3. Crenennasi pyHKuus

Ob6nacte omnpenencenus ¢GyHKUU. Bospactranme u yObiBanue ¢GyHknuu. YeTHOCTH U
HEYETHOCTb (PYHKIIUH.

K
QyHKIUA § = "

OcHoBHass mexb — BHPAOOTaTh YMEHHE HCCIENOBATh IO 3aJaHHOMY TpapuKy
dyakumn y = x%, y =x% y =ax? + bx + c.

[lpy w3ydeHuM Marepuaia JaHHOW TJIaBBl YIJIYOJISIOTCS M CYIIECTBEHHO PACIIUPSIOTCS
(GYHKLMOHATIbHBIE IPEJICTABICHHS YUAIUXCSL.

Ha npumepax ¢yHKImi y = x°, paccMaTpUBaIOTCS OCHOBHBIE CBOWCTBA CTENEHHOM (hyHKIHH,
KOTOpbIE TIOCJIE U3YUYECHHUS CTENIEHU C JIeHCTBUTEIbHBIM II0KA3aTeIeM JITYT B OCHOBY (hOpMUPO-
BaHUS MPEJICTABICHUA O CTETIEHHOW (YHKIIMHU C JTIOOBIM JCHCTBUTENBHBIM MOKa3aTeaeM. 31ech
e BaKHO HE TOJIBKO M3YyYUTh CBOWCTBA M TpaUKH KOHKPETHBIX (YHKILUI, HO M IOKa3aTb
IPUKIIATHOM acleKT UX MPUMEHEHHUS.

VYyamumes OpeAcTOUT OBJIAAETh TAKUMU HMOHATUSAMM, Kak 00JacTh OINpelesIeHus, YeTHOCTh
¥ HEYETHOCTh ()YHKIIMHU, BO3pacTaHUe U yObIBaHUE (DYHKIINH HA TIPOMEKYTKE.

[TonsaTus Bo3pacTaHust M yObIBaHUS (DYHKIMM ydalluecss BCTpedaslud B Kypce anreOpsl 8
KJjlacca, HO JIMIIb IIPU U3YyYEHUHU JaHHOW TeMbl (POPMHUPYIOTCS OIpPENETICHUS 3TUX MOHATUH, a
CJIeZIOBATENIbHO, MOSABISETCS BO3MOKHOCTh AaHAIUTUYECKU JOKa3aTh BO3PACTaHUE WU YObIBaHHE
KOHKpeTHOH (YHKIMHM Ha npomexyrke. (OgHako MpoBeIEHUE MOAOOHBIX J0KA3aTelbCTB HE
BXOJUT B YHUCIO 00s3aTelbHbIX YMEHHUH.) VYyamuecs JODKHbI HaydyUTbCs HaXOJHUTh
IPOMEXYTKH BO3pacTaHust (PYHKIMH C TIOMOIIbIO Tpadka paccMaTpuBaeMOi (QyHKIINH.

[Tpu u3ydeHun teMsl npumepbl QYHKIMHA ¢ APOOHBIM MOKa3zaTejIeM HE paccMaTpUBaroTCs,
TaK KaK MOHATHE CTENEHU C pallMOHAJIbHBIM I10Ka3aTeIeM B IaHHOM Kypce He BBOJIUTCS.

Tpu u3ydeHNH Kaxa0i KOHKpeTHOH GyHkuuy (BKmodas u GyHKuuu y = kX + b, y = ax? +
bx + ¢) npeanonaraercs, 4yTo ydamuecs CMOTYT U300pa3uTh 3CKU3 Tpaduka paccMaTpuBaeMon
(GyHKLIUY U 110 rpaduKy MEePeYUCIUTh €€ CBOMCTBA.

C nomouipto QyHKIMHM y = — YTOYHSIETCA MNOHSATHE OOpaTHON MPONMOPLHMOHAIBHOCTH, O
KOTOPOM JIUIIIb YIIOMUHAJIOCh B Kypce alnre0psl 9kiacca.

[[Ipn wn3ydeHun AaHHOM TeMbl 0cOo0O€ BHHUMAaHHE YJENseTcs CBOMCTBaM (YHKUMH U
0TOOpa)KEeHHIO 3TUX CBOMCTB Ha rpadukax. OTHOBpEMEHHO (HOPMUPYIOTCS HaYaJIbHbIE YMEHHUS
BBITIOJIHSITH MPOCTEHIITNE TPeoOpa3zoBaHus rpa@uKkoB PyHKITUH.

4. Ilporpeccun

YucnoBas TMOCIENOBAaTENbHOCTh. ApupMeTHueckass M TIeoMeTpudeckas MpPOTPecCHH.
@opMmynbl e-r0 4jieHa U CYMMBI 7 TEPBBIX UJIEHOB apu(PMETHYECKON M TeoMeTpHUYecKOon
IIPOTPECCUI.

OcHOBHass nedb — TMO3HAKOMHUTH YYalllUXCSl C TOHATUAMU apUPMETHUYECKOU U
T€OMETPUYECKOU MTPOTPECCUN.

VYyamuecss 3HaKOMSTCS ¢ IOHATHEM YHMCIOBOM IOCIENOBAaTEIBHOCTH, Y4aTCs 10 3aJaHHOU
dopmyne N-ro wieHa NMpH PEKYPPEHTHOM crocole 3aJaHusl IMOCHeI0BaTeIbHOCTH HaXOAUTh
YIEHBI ITOCJIEJ0BATEILHOCTH.

3HaKOMCTBO C apU(pMETHYECKOH M TeOMETPUYECKOH MPOrpeccUsMH Kak YHCIOBBIMHU
MOCIIE0BATEIBHOCTAMU OCOOBIX BHI0OB IPOUCXOJIUT Ha KOHKPETHBIX MPAKTUUECKUX MTPUMEpax.

@opMyIibl 7-TO YJI€HAa U CYMMBI # TIEPBBIX YJICHOB 00€UX MPOrPECCHi BHIBOJSATCS YUUTEIEM,
OJIHAaKO TpeOOoBaTh OT YHaIUXCsl BBIBOAUTH 3TH (POPMYJIbl HE00A3aTEIBHO.

VYnpaxHeHuss He JIOJKHBI IperoiaraTh HCIOJIb30BaHHE B CBOEM pelIeHHH (opmyn, He
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NPUBEJCHHBIX B YyueOHMKE. OCHOBHOE BHUMAaHHE YIENAETCS PEIICHUIO0 MPAKTUYECKUX U
MPUKJIAJHBIX 3a]1a4.

5. Cuyyaiinble cOOBITHS

CoObITHS HEBO3MOXKHBIEC, JIOCTOBEpHBIC, ciy4aiiHple. COBMECTHBIE M HECOBMECTHBIE
coObiTus. PaBHOBO3MOXKHBIE cOObITHS. Kiaccuueckoe ompezneneHue BEPOSTHOCTH COOBITHSL.
IIpencraBienyre 0 reOMETPUYECKON BEPOATHOCTU. PerieHne BEpOATHOCTHBIX 33/1a4 C ITOMOILBIO
KOMOUHATOpUKH. [IpOoTHBOIIONIOKHBIE COOBITUA U UX BepOATHOCTH. OTHOCHUTENIbHAS YacToTa U
3aKoH OosbIIMX yuceln. TakTUKa Urp, CpaBeAuBbIC U HECTIPABEIINBBIC UTPHI.

OcHOBHAas 1 edb — IO3HAKOMHUTh Y4YalUXCA C Pa3IMYHBIMM BHUJAMU COOBITHH, C
MOHSATHEM BEPOSITHOCTU COOBITUS U C PA3IMYHBIMH MOAXO0IAMH K ONPEIEICHUIO 3TOTO MOHSATHS;
chopMHpOBATh YMEHHUS HAXOXKJIEHHsS BEPOSTHOCTU COOBITHS, KOTJa YUCIO PAaBHOBO3MOXKHBIX
UCXOJIOB HCIBITAHUS OYEBHIHO, OOYYHTh HAXOXKICHHIO BEPOSTHOCTH COOBITHS TIOCIE
IIPOBEJCHUS CEPUU OJHOTUIIHBIX UCIIBITAHUM.

Knaccuueckoe ormnpeneneHue BEpOSITHOCTH COOBITHUS BBOAMTCS W HPHUMEHSETCS B XOJIe
MOJICJIMPOBAHMS OMNBITOB (MCIBITAaHUI) C PAaBHOBO3MOXXHBIMHU HCXOJaMH: OpocaHME MOHET,
UTpabHBIX KYOHMKOB, M3BSTUE KAPT W3 KOJIOABI, KOCTEH JOMHUHO W3 Habopa u T. n. Craru-
CTHUYECKOE OIPEICIICHNE BEPOSITHOCTH BBOIMUTCS IIOCIE PACCMOTPEHUS OIBITOB, B KOTOPBIX
PaBHOBO3MOKHOCTb HCXOJIOB HE OYEBH/IHA.

[IpuBoauTCcs TeopemMa O CyMME  BEpPOATHOCTEH  IPOTHBOIOJOXKHBIX  COOBITHH.
PaccmaTpuBaroTcs 3ajau Ha HAXO0KJIEHUE BEPOSTHOCTH UCKOMOT'O COOBITHS Yepe3 HaXOXkKIECHUE
BEPOSTHOCTH ITPOTHBOIIOJIOKHOTO COOBITHS.

[IpukiagHOM AacmeKT BEpPOSATHOCTHBIX 3HAHUU WUIIOCTPUPYETCS, B YaCTHOCTH, IIpU
BBISIBJICHUH CIIPABEIUIMBBIX M HECIPABEUIMBBIX UIP, IIPU IUIAHUPOBAHUU YYacTHsI B JOTEPESIX U
T. II.

6. CuryuyaliHble BeJTHYUHBI

Tabnuupl pacnpeneneHusi 3HaueHUM ciaydailHOW BenuuuHbl. HarmsgHoe npezacraBieHue
pacrpeneieHusl CIIy4aiiHOM BEJMYMHBI: ITOJIMTOH YacTOT, JHArpaMMbl KPYrOBBIE, JIMHEHHBIE,
cron0Oyarele, TUcTOrpaMMma. ['eHepaibHas COBOKYNHOCTh W BblOOpKa. PemnpeseHTaTHBHAasA
BbIOOpKa. XapakTepUCTUKU BBIOOPKH: pa3max, Moja, MeauaHa, cpeanee. IlpencraBienue o
3aKOHE HOPMAJILHOTO PaclpeIeICHUs.

OcHoBHas nenb — cHopMUPOBaTH MPEICTABICHUS O 3aKOHOMEPHOCTSX B MacCOBBIX
CllyyaliHBIX ~ SBJICHMSX; BbIpaOOTaTh yMeHHME cOopa M  HarJAHOIO  IPEACTaBICHUS
CTaTUCTUYECKUX JIAHHBIX; O0YUUTh HAX0XK/ICHUIO EHTPAJIbHBIX TEHIEHINI BHIOOPKH.

[Tocne 3HAaKOMCTBAa C pAa3IMYHBIMU BHJAMM CIIy4alHBIX BEJIUYMH NPUBOASITCS MPUMEPHI
COCTaBJIEHUSl TaONMIl paCIpeNeleHus] OSTUX BEIMYUH IO BEPOSATHOCTAM, YacCTOTaM,
OTHOCUTENIbHBIM YacToTaM. Ha ocHOBaHMUM TaGuuIl pacnpeaeseHns CTPOSTCs MOJIUTOHbI YacTOT
U JUarpaMMsl.

DopMUpyETCS  NPEICTABICHHE O TIEHEPAIbHOM COBOKYIIHOCTH, O IIPOM3BOJIBHOU H
penpe3eHTaTuBHON BbIOOpkax. Ha yueOHBIX BBIOOpKAX, HMEIOMIMX HEOOJBIION pa3Mmax,
dopmupyeTcsi yMEHHE HAaXOAUTh MOJY, MEIMaHy U CpellHee 3HaueHHe; YMEHUE OINpenessiTh —
KaKyI0 BBIOOPKY UMEET CMBICI XapaKTepHU30BaTh OJHOM U3 IIEHTPAIbHBIX TEHACHIIH.

[PaccMaTpuBalOTCsl IUCKPETHBIE U HENPEPBIBHBIE CIIY4alHbIE BEJIMYMHBI, TEMOHCTPUPYETCS
HarJIsiiHas MHTEPIpETAUs pACHpeIesICHUsT 3HAYCHUH HENPEPBIBHOM CIIy4alHOM BEJIUYUHBI C
MIOMOIIBIO TUCTOTpaMMBI. [IpUBOSTCS XapaKTepUCTUKU BHIOOPKH — OTKJIOHEHHE OT CPEHEro,
JUCTIepCcus, CpeiHee KBaApaTUYHOE OTKIOHEHHE. DOopMyIHpyeTCs MPaBUIIO TPEX CUTM. |

7. JIOI'MKA U MHOXECTBA
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TeopeTuKO-MHOKECTBEHHbBIE MOHATHS. MHOMKECTBO, 3JIEMEHT MHOXXECTBA. 3aJaHHe
MHOKECTB IIEPCUHUCICHUEM DJJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. CTaHIapTHbIE
0003HaUeHMsI YUCIIOBBIX MHOXECTB. IlycToe MHOXECTBO U ero ob6o3HaueHue. [1oqMHOXECTBO.
OObenuHEHNE U IEpeceuyeHre MHOXKECTB, PAa3HOCTb MHOXeCTB.MiutocTpanuss OTHOLIEHUH
MEXJly MHOYKECTBAMU C IIOMOIIbIO AuarpamMm Oiiepa — Benna.OnemenTsl soruku. I[lonstue o
PABHOCHJIBHOCTH, CJIEJOBAHUH, YNOTPEOJEHUE JOIMYECKUX CBSI30K eciu..., mo ..., 8 Mmom u
MONILKO 6 MOM CIyYae, NTOTUYECKUE CBA3KU U, UJIU.

8. IloBTOpenue. Pemenne 3a1a4 nmo kypcey ajaredpsl 7—9 KiaccoB

Y4eOHBIN IJIAH

No Tembl paznenon KonnuectBo
9acoB
1 [ToBTOpeHue Kypca anreOpsl 8 Kiiacca 8
2 CreneHb ¢ pallMOHAIbHBIM [T0KA3aTeleM 13
3 Crenennasi QyHKIHS 19
4 ITporpeccun 18
5) CrydaiiHbie COOBITHS 12
6 CiyyaliHble BEJTMYHHBI 12
7 MmuoxectBa. Jloruka 12
8 [ToBTOpEeHue Kypca anreOpsbl 42
Hroro 136

YueOHO - MeTOANYECKMI KOMILJIEKC
Jns ygammxcs
Konsrun FO.M., Tkauéa M.B., ®énoposa H.E. Anrebpa 9. Yuebunuk./ M.: IIpocBemenue,
2018r.
TS yUUTeNs
Tkauesa M.B., ®enopoa H.E., IllaGynun M.U. Anrebpa. 9 xnacc. JAumakTuueckue
Mmatepuansl.M.,2018.96¢.
Anrebpa. Temaruueckue Tecthl. 9 knace. Tkagera M.B. - M.: [Ipoceemenue, 2018. - 80c.

Jlureparypa:

e Epmosa A.Il. CamocTosTenbHble U KOHTpoJIbHBIE paboThl/ Epmoa A.Il. , B.
B. .T'ono6opoasko.-M.: Unekca, 2010

e 3uB b.I'. lunaktuueckne Mmarepuaisl o anreope mis 7,8,9 kmacca/ b. I'. 3uB, B.A.
I'onbauu —CI16. YePo-na-Hese, 2010

e Ugnes, b. U. Jlunaktnueckue MaTepuansl 1o aaredpe 1 HavyajgaM aHanuza s 7,8,9
knacca / b U. UBnes, C. U. Caaksn, C. . lIBapudypr. - M., 2000;

e MaremaTuka : exxeHeq. npuil. k ra3. «llepBoe ceHTIOps»;

e MaremaTuKa B IIKOJIE : €KEMEC. Hay4.-METO/. )KYPH. JUIsl TOATOTOBKE K EI'D;

e MaremaTtuka. TpeHUPOBOUYHBIE TEMATUUECKHUE 3aJaHUS MOBBIIMIEHHON CIOKHOCTH C
OoTBeTaMU It MOoAroToBKH K EI'D 1 k ApyruM ¢opMam BBITYCKHOTO U BCTYITUTEIEHOTO
sk3ameHoB / cocT. T. W. Bysynuna, O. JI. be3pykona, IO. A. Po3ka. - Bonrorpan :
Yyaurens, 2005;
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e Jlopodees, I'. B. CoopHUK 3a1aHMii 1Tl MOATOTOBKH U MTPOBECHUS MUCHbMEHHOTO
9K3aMeHa 1o MaTemMaTuke (Kypc A) u anrebpe u Hadayiam aHanuza (Kype B) 3a kypc
cpenuedt mkonsl. 11 k. / T' B. Hopodees, I'. K. Mypasumn, E. A. Cenosa. - M. : Jlpoda,
2004,

e Marematuka. EI'D - 2009 : y4e6.-rpenup. tectsl /mox pen. @. @. JIsicenko.- Poctos
u//1.:Jlernon. 2008;

e Marematuka. EI'D - 2010 :y4e0.-tperup. Tectsl /o pea. @. @. JIsicenko.- Pocto
u//1.: Jlernon, 2009;

e Maremaruka. EI'D - 2009. 10-11 knaccsl : Temaruueckue Tectsl / mog pea. O. .
JIvicenko : PoctoB H//1. : Jlernon, 2009;

o [Hammuna, B.M. Tematnueckue TecTsl I oaroToBkH K EI'D mo matemaTuke-PocToB
H/J1.:5-raukc, 2004;

¢ Y4eOHO-TPEHUPOBOYHBIE TEMATUYCCKUE TECTOBBIC 3a/JaHUSI C OTBETAMH 110 MAaTEMAaTHKE
qutst moarotoBku K EI'D : B 3 9. Y. 1-3 / coct. I'. U. KoBanépa. - Bonrorpan, 2004;

e Marematuka. Cuctema noaroToBku yvammuxcs Kk EI'D : mocobue st yuurens / aBT.-
coct. B H. Ctynenrckas. - Bonrorpaz, 2004.

Cnucok Jiureparypsbl
1) ®UIIA EI'D YHuBepcanbHble MaTepuaibl A1 MOATOTOBKY yuanuxcss Maremaruka 2012-M.:
WNurennext-Lientp, 2011.
2) T'NA Matematuka 2012 TunoBbie SK3aMeHaIMOHHbBIC BapuaHThl. 30 BapuanToB. CeMEeHOB
AL, SImenko U.B.-M., Hapogaoe obpazoBanue, 2011.
3) Maremaruka. Bee nis 'MA 2012. Kaura 1., Kuaura 2. JI.A. Maneues, A.A. Mansues, JI.W.
Manbunea.-Pocto v//1: U3natens Manbues [[.A., HapoaHoe o6pa3oBanue, 2012.
4) Anre6pa. 7-9 knacc. Tematuueckue TeCThl U YIpaXHEHUS: YU4eOHO-METOInYeCcKoe mocodue/
nox pex. JI.A. Manbiiesa. .-PocroB u//]: U3narens Mansies [[.A.,:M.:HUU mikonbHBIX
TexHoJiorui, 2010.

J1st nH(OPMALMOHHO-KOMIIBIOTEPHOH MOAAEPKKH Y4e0HOro npouecca
npeanojaraeT UCNoJab30BaHMe CIeAYIOIMX NPOrPAMMHO-NIEJArOTHYeCKUX CPEACTB,
peajn3yeMbIX ¢ IOMOIIbI0 KOMIIBIOTEP

1. CD «IC: Penerutop. Marematuka» (K u M).

2. CD «AJITEBPA wHe pmna ormmuaukoB» (HUM >KOHOMHKHM — aBHAI[MOHHOW
IIPOMBIIIIEHHOE- -

3. «Marematuka, 5-11».

J1s1 oGecnieyeHHs MJI00TBOPHOIO y4eOHOr0 nmpouecca npeano/iaraercs
HCIO0JIb30BaHME 51 (JOPMALMHU U MAaTEPHAJIOB CJICAYIOIINX HHTEPHET-PecypcoB:

1 http://www.ed.gov.ru; http://www.edu.ru -MunuctepcTBo oopasoBanus PO.

2 http://www.kokch.kts.ru/cdo - Tectuposanue online: 5-11 kmaccsr.

3 http://www.rusedu.ru -  ApxuB  y4eOHBIX  MNporpaMMm  HH(OPMALMOHHOTO
obpazoBarensHOro nmopraina RUsEdul.

4 http://mega.km.ru - Merasuuuknonenus Kupumna u Medoust.

5 http://www.rubricon.ru;  http://www.encyclopedia.ru - caiftel  «OHIUKIONMEAMIT
SHIUKIIOTICIHI

6 http://www.algmir.org/index.html - Mup Asre6psi - O6pa3oBatenbhblit [TopTan.

7 http://www.bymath.net - Best anemenTapHast MaTemaruka.
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HNHuTepHeT-pecypcebl AJ1s NOAAEPKKH MOATOTOBKH IIKOJIbHUKOB:

1)

2)

3)
4)

5)

6)

7)

8)

http://www.rusolymp.ru - Uatepaet-nioptan Beepoccuiickoii ouMIuaibl MKOJIbHAKOB.
Onumnuael o MaTeMaTuke, XUMHuH, (pu3nke, Ouoioruu, MHPopmaTuke, reorpaduu, ,
HKOJIOTHH, JIUTEPATYPE, IKOHOMHKE, PYCCKOMY S3BIKY, aHTJIMICKOMY SI3bIKY, HCTOPHH,
buznyecKoil KyabType, HEeMEIKOMY S3bIKY, IPaBy, PPaHIly3CKOMY S3BIKY,
NPEANPUHIMATEIBCKON NeATETbHOCTH, O0IIECTBO3HAHUIO. A TaK)Ke MPEICTaBICHBI
MaTepuaibl 0 UCTOPUU OJTUMIINA/I, HOPMATUBHBIE JOKYMEHTHI, PYKOBOSIIINE OPTaHbl,
HOBOCTH, ()OPYM, CCBUIKH Ha PETUOHAIBHBIE, BCEPOCCUHCKNE M MEXKTyHAPOIHbIC
OJIUMITUA]IBL.

http://www.eidos.ru/olymp/mathem/index.htm - Bcepoccuiickue AMCTaHIIMOHHBIC
9BPUCTHYECKHE OJMMIIMAJLI MO0 MaTeMaTuke. Pacrnucanue u maTepuanbl OJUMIIHA] C
1999 rona.

http://zadachi.mccme.ru/easy - MupopMaiimoHHO-IIOUCKOBAs CUCTEMA «3a1aum».
http://zadachi.mccme.ru - 3amaun: WHOOPMAIMOHHO-TIOUCKOBAS CHCTEMa 3ajaad 110
MaTeMaTHKe.

http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm -  KonkypcHble  3agaun 1O
MaTeMaTHUKe: CIPAaBOYHHUK U METOJBI pelieHus. MeTonbl pelieHus ypaBHEeHHH, CUCTEM,
HEpaBEHCTB. TEKCTOBBIC 33/1a4M W 33/1a4M C MapaMeTpamMu. 3aJa4yd 10 TUIAHUMETPUH H
crepeomerpun. Ilpumepsl u 3amaum AN CaMOCTOSITENBHOTO pemieHus. KpaTkuit
CIPAaBOYHUK 110 DJIEMEHTAPHON MaTeMaTHKE M TUIIOBAsl IPOTpaMMa Jijisi a0UTYPHUEHTOB.
http://www.mccme.ru/free-books - Marepuasisl (oyHbIe TEKCTHI) CBOOOIHO
pacrpocTpaHseMbIX KHHT 110 MaTEMaTHKE, TIPEAOCTaBICHHBIE aBTOPAMH U
U3JIaTeNIbCTBAMU (TI0 BOBMOXKHOCTH a (DOpME OpUTHHAII-MAKETOB C UCXOIHBIMU
TEKCTaMHM), a TAK)KE 3aITUCKH JIEKIUI, COOPHUKH 3a7ad.

http://www.matematika.agava.ru - Maremaruka [jisi HOCTYIAIOIIHUX B BY3bI.

CoOopHuk 3ama4 mo maremaruke (6onee 2000). B ocHOBHOM 3a7a4uu, KOTOPBIE B pa3HOE
BpeMs NpeJIarajuch Ha MMCbMEHHBIX k3amMeHax B MI'Y u MOTHU no 1999 rona
BKITIOYHTENBHO. HeKOTOphie BapraHThl BCTYIHUTEIBHBIX SK3aMEHOB JIOTOTHSIOTCS
pemenusMu 3anad. s mpocmotpa Tpedyetcs Opaysep ¢ nogaepxkoit JAVA.
http://www.mathnet.spb.ru - BeimyckHble U BCTYNHUTEIBHBIE 9K3aMEHBI IO MaTEMaTHKE:
METOJIMKa. BapraHThI BBIMTYCKHBIX IIKOJBHBIX IK3aMEHOB 0 MAaTEMAaTHKE [T KIIACCOB C
pa3HBIMU YPOBHSIMH M3Y4YEHUS TpeaMeTa. BapraHThl BCTYMUTENBHBIX (TTPEIBAPUTEIBHBIX
U OCHOBHBIX) 9k3aMeHoB B CIIOI'Y u npyrue By3bl CankT- [letepOypra. Heckonbko
METOJIUYECKUX CTATEH.
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KanennapHO-TeMaaneckoe IJIAHUPOBAHHUE 110 aﬂreﬁpe 9 kaacc

Ne Tema

KoaudecTBO 4acoB

DopMbI
KOHTPOJIs

[lnanupyemble pe3yJibTaThI
o0yueHust

TCO

Cpok o0yyeHus

Ilo
20c.npozpamme

Ilo
paboueit
npozpamm
e

ITo ITo
IJIaHy daxty

IToBTOpEHHUE Kypca
1 | aareopsl 8 kiacca

2 TecTa

IToBTOpEHME CBOMCTB KBaAPATHBIX
KOpHEH, IIPUMEHEHUE JTHUX
CBOICTB JUISL YIPOILLEHUS
aJiredpanvecKux BBIPAXKEHUH,
BBIYNCIICHUS 3HAYEHUN
KBaJPATHBIX KOPHEM.

[ToBTopenue  ¢opmyn  KopHeil
KBaJPaTHOTO YPaBHEHHUs U YMEHUE
UCIIONIB30BaTh HX IIPU PELIECHUU
KBaJpaTHBIX ypaBHeHUN. Teopema
Buera u ee npumenenue. Pemenue
TEKCTOBBIX 33]1a4.

JInneitnoe 51 KBaJpaTHOE
HEPaBEHCTBO, peuieHue
HEPaBEHCTB, CHCTEM HEPaBEHCTB.
PaBHOCHUITBHBIE HEPABEHCTBA.
Meron  uHTepBanoB. Pemenue
HEPaBEHCTB HA YUCJIOBOW MPSIMOM.

Oyuknus Y =ax’> +bx+c,
crocoObI 3a1anwst, mapaboua,
aJIrOPUTM MTOCTPOEHHS.
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I'paduaeckoe pernenue
KBaJPaTHBIX YPABHEHUN U

HEPaBEHCTB.

PazButue ymenmii paborath C
y4eOHbIM MaTeMaTU4EeCKUM
TEKCTOM (aHanM3MpoOBaTH,
U3BJICKATh HE00XO0IUMYIO

nH(pOpMalLKIO), TOYHO U IPaMOTHO
BbIpa)KaTh CBOU MBICJIH B YCTHOH U
IIMCbMEHHOW peur ¢ MPUMEHEHUEM
MaTeMaTHYeCKOM TepMUHOJIOTHU U

CHUMBOIJIMKU, HpOBOI[I/ITI)
KJIAaCCHU(PUKALIUH, JIOTHYECKHE
000oCHOBaHMUS, JIOKa3aTeabCTBa
MaTEeMaTHUeCKUX  YTBEPXKICHH,
OILICHUBATH J'IOFI/I‘IGCKYI-O
MPaBUIILHOCTD paccyXJIeHuH,
pacro3HaBaTh JIOTUYECKH

HEKOPPEKTHBIE PACCYKACHUS
PeryasiTuBHbIe: ILi€lIeTIONaraHue,
CaMOOIIpEEIICHHUE,
CMBICJIO00pa3oBaHue, KOHTPOIb
Ilo3HaBaTeabHBIE:

aHaIu3, CHHTE3, CpaBHEHHE,
000011IeHNEe, aHATIOTHS.
KoMmyHuKaTuBHBIE:
IJIAHUPOBAHUE JENCTBUH,
BBIPAXKEHHE CBOUX MBICJIEH,
apryMeHTalus CBOETO MHEHUS,
y4eT MHEHUI COYYEHHKOB

KBanpatHubie KopHI

CDNe

01.09.20
21

01.09.20
21
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CDNe | 04.09.20 | 04.09.20
KBanpaTHble ypaBHEHUS 1 1 2 21 21
06.09.20 | 06.09.20
Hepasenctpa 1 1 21 21
CDNe | 07.09.20 | 07.09.20
Hepasenctpa 1 1 2 21 21
KBanpatuunas ¢pyHkius, CDNe | 08.09.20 | 08.09.20
€e CBOMCTBA U rpaduK 1 1 2 21 21
KBagpatuunast pyHKIus, 11.09.20 | 11.09.20
€e CBOMCTBA U rpaduK 1 1 21 21
Dopmuposarue npeocmasieHul o
HeNnpepulBHOCMU U YEeTOCMHOCHU
Kypca aneeopoi.
Paszeumue noeuuecxoeo,
MaAmemMamuyecKo20 MolIeHUs U 13.09.20 | 13.09.20
21 21
O06o06uenue u UHMYUYUU, MEOPUECKUX
CUCTEMaTHU3aIls 3HAHUMN. cnocobrnocmetl 6 obnacmu
IloaroroBka k Mamemamuxu.
KOHTPOJIbHOU paboTe 1 1
KonTponb npuoOpeTeHHbIX
3HAHUU O KBAJPATHBIX KOPHSX, 14.0920 | 14.09.20
KonTtponbHas pabora 1o KBaJIpaTHBIX YPaBHEHMUSIX, 21' ' 5 1' '
MTOBTOPEHUIO Kypca HEPaBEHCTBAX, KBAJPATUIHON
anreOpb! 8 kimacca Nel 1 1 byHKIHN.
CpaBHUBATH U YIOPSI0YNBATH
CTETICHH C LEIBIMU U
paroHaIbHBIMHU TIOKA3aTEIISIMH,
BBITIOJTHSTH BBIYUCIICHUS C
paroHaIbHBIMU YHCIIAMH,
Crenens ¢ BBIUUCIISATH 3HAUCHUS CTETMICHEH ¢
PAlHOHAIBLHBIM EJTBIM TTOKA3aTeIIeM.
nokasarteJjieMm 13 13 4 TecTa DopMyIHPOBATH ONPEACICHUE
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apu(pMeTUYeCKOro KOpHs
HAaTypaJIbHOM CTEIIEHU U3 YUCIIA.
Boruncnsate npubnmxEHHbIe
3HAYEHMsI KOPHEH, UCIIONb3Ys IIPU
HEO0OXOIMMOCTHU KaJIbKYIISITOD;
MIPOBOJUTH OLIEHKY KOPHEH.
[IpumeHsaATH cBOMCTBA
apu(MeTnyecKoro KopHs A
peoOpa3OBaHuUs BEIPAKCHHIA.
@opMyIHpPOBATH ONIPEIEIICHHE
KOpHS TPEThEH CTENEHU; HAXOIUTh
3HaYeHUs KyOM4ecKUX KOpHEH,
pU HEOOXOIUMOCTH UCTIONB3YS
KanbKyisatop. MccmenoBats
CBOMCTBA KyOMUECKOT0 KOPHS,
IIPOBO/ISI YHCIIOBBIE SKCIIEPUMEHTBI
C UCIIOJIb30BAaHUEM KAJIbKYJIATODA,
KoMmnbroTepa. Bo3Boauts
YHCJIOBOE HEPABEHCTBO C
ITOJIOKUTEIIbHBIMU JIEBOU U
[IPaBOM YaCThIO B CTECIIEHb.
CpaBHUBATh CTENIEHU C Pa3HBIMU

PerynsiTuBHbie:

KOHTPOJIb, KOPPEKITUS, OI[CHKA.
Ilo3HaBaTeabHBIE:

aHajm3, CHHTE3, CpaBHEHHUE,
000011eHNe, aHAIIOTHS, CepHaIlvs,
KJIacCU(UKALIUS;

HCTIOJIb30BaHUE 3HAKOBO-
CHMBOJIMYCCKHX CPEJCTB,
MOJICIIUPOBAHUE u

npeoOpa3oBaHue MOJIENEH pa3HBIX
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THUIIOB;
BBITIOJIHCHHUE
AJITOPUTMY;
MOABEACHUE MO TOHSITHE

NeNCcTBUM

110

KOMMYHI/IKaTI/IBHbIe: KOHTPOJIb

JIEMCTBHS IAPTHEPA, BBIPAKEHUE
CBOUX MBICIIEH U apryMeHTalus
CBOEr0 MHEHUA C JOCTATOYHOU

HOJIHOTOU U
TOYHOCTHIOOCHOBAHUIMHI U
PaBHBIMH MTOKa3aTEISIMHU.

CTeneHs ¢ LeabIM CDNe | 15.09.20 | 15.09.20
9 | noka3zareneM 2 21 21
CTeneHs ¢ 1eabIM 18.09.20 | 18.09.20
10 | mokazareneM 21 21
CreneHs ¢ 1eabIM 20.09.20 | 20.09.20
11 | mokazarenem 21 21
Apudmernueckuii KOpeHb CDNe | 21.09.20 | 21.09.20
12 | HaTypanbHOH CTENeHH 2 21 21
ApudpmeTrueckuii KOpeHb 22.09.20 | 22.09.20
13 | HaTypanbpHOM CTENEHU 21 21
CsoiicTBa CDNe | 25.09.20 | 25.09.20
14 | apudmeTrnyeckoro KOpHs 2 21 21
CaoiicTBa 27.09.20 | 27.09.20
15 | apudmernyeckoro KOpHs 21 21
Crenen ¢ CDNe | 56.00.20 | 28.09.20
palroHaIbHBIM 2 21 21
16 | moka3zareneM
Bo3Benenue B cTencHb CDNe | 29.09.20 | 29.09.20
17 | yucnoBoro HepaBeHCTBA 2 21 21
18 | Bo3Benenue B cTeneHb 2.10.202 | 2.10.202
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YHCJIOBOI'O HEPABCHCTBA

1

1

19

O6o0maromuii ypok

04.10.20
21

04.10.20
21

20

O6o0uaromuil ypok

Dopmynuposams onpeodenenue
cmenenu c PAYUOHATILHBIM
nokasamenem, NpUMEHAMb
ceoticmea cmenenu c
DPAYUOHATILHBIM NOKA3amenem npu
BbIUUCTCHUAX

05.10.20
21

05.10.20
21

21

KonTponbnas padora Ne

)

[IpUMeHATH CBOWCTBA CTENEHH C
palMOHAIBHBIM  TIOKA3aTejleM |
KOpHS n-oi CTEIECHU u3
HEOTPHIIATEIILHOTO YKCIa, PEIIaTh
UppAIMOHAIBHbIE  yPaBHEHHUS U
YpaBHEHHS BUIA a*=b,
BO3BOJUTH B CTEIEHb YHUCIOBOE
HEPABEHCTBO

06.10.20
21

06.10.20
21

Crenennasi QyHKIus

19

19

5 TecTOB

Bbruncnsates 3HaueHus pyHKINH,
3aJJaHHBIX (popMysIaMu (IIpH
HEO0OXOINMOCTH HCIIOIL30BATh
KaJIbKYJISTOP); COCTABIATh
Ta0JIMLbI 3HAaUeHUH (QYHKIUI.
Dopmynuposams onpedeneHue
¢ynxyuu. CTpOUTH TIO TOUKAM
rpaduku GyHKIui. OnUCHIBaTH
CBOICTBa (PYHKIIMM HA OCHOBE €€
rpaduuecKoro mpecTaBIeHUs
(obusacTh onpeneneHus,
MHOYECTBa 3HAaUEeHUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
4E€THOCTh, HEUYETHOCTD,
BO3pacraHue, yObIBaHUE,
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HauOoJIbIlIee U HAaUMEHbIIee
3HaueHus ). UHTepnpeTupoBaTh
rpaduky peanbHbIX
3aBucuMocTer. Mcnonb30BaTh
(GYHKIIMOHATIBHYIO CUMBOJIMKY JUIS
3aMucH pa3HooOpa3HbIX (HaKTOB,

CBA3aHHBIX C (bYHKI_[I/ISIMI/I y= X3,

y=%., y=3K.y=%.
oOorainas OnbIT BBIITOJIHEHHS
3HAKOBO-CUMBOJIMYECKUX
nerctBuil. CTpOUTh peueBbie
KOHCTPYKILUU C MCIIOJIb30BAaHUEM
(GYHKINOHATIBHON TEPMUHOJIOTHH.
HccnenoBanus rpagukoB
(GyHKLIUH B 3aBUCUMOCTH OT
3HayeHu# K03 PUIINEHTOB,
BXOJISIUX B (hOpMYITY.
Pacnio3znaBaTh BUbI H3y4aeMbIX
¢bynkuuit. CTpouts rpadguku
YKa3aHHbIX QyHKIUH (B TOM Uucie
C IIPUMEHEHUEM JIBUKEHUN
rpaduKOB); ONUCHIBATH UX
cBoicTBa. Pemate nmpocreiimune
YpaBHEHHUS U HEPABEHCTBA,
cozEepIKallKe CTENeHb. Pemare
UppalMOHATIbHBIE YPABHEHUS.

PerynasitTuBHble:
KOHTpOJIb, KOpPPEKLHs, OLEHKA,
BOJICBAs caMoperyJsnus,

BBITIOJIHEHHE TPOOHOTO y4eOHOTO

39



eNCTBUA 51 (buKcHpOBaHHE
WHVBUIYAILHOTO 3aTPyIHEHUS B
MpoOHOM JCHCTBUH.

IHo3naBaTenbHbBIE:

aHaaW3,  CHUHTE3,  CpaBHCHHE,
00001IeHNe, aHAJIOTHS, CepHaIlvs,
KIaccu(UKaIus;

HCII0JIB30BaHUE 3HAaKOBO-
CHUMBOJIMYECKUX CpPEICTB,
MO/ICITHPOBAHHE u

npeoOpa3oBaHre MOJelel pa3HbIX
THUIIOB;

BBIITOJIHCHHE nercTBuit 110
AITOPUTMY;

MoABeICHHUE moJ, MOHSATHE,
YCTaHOBJICHUE MPUYUHHO-
CJIEACTBEHHBIX CBs3EH,
JI0Ka3aTeJILCTBO

KoMMyHnKaTHBHBIE: KOHTPOJIb
JIECTBHSI MAPTHEPA, BBIPAKEHUE
CBOMX MBICIIEH U apryMEHTaIus
CBOETO MHEHHS C JJOCTATOUYHOH
MMOJIHOTOM 1 TOYHOCTBIO.

OO6macThb omnpeeneHus CDNe | 09.10.20 | 09.10.20
22 | dyHKIIMN. 2 21 21
OO6macThb omnpeeneHus 11.10.20 | 11.10.20
23 | pyHKIMH. 21 21
OO6macTpb onpeeneHus 12.10.20 | 12.10.20
24 | pynkuum. 21 21
Bospacranne u yosiBanue CDNe | 13.10.20 | 13.10.20
25 | dbyHKIIMN. 2 21 21
26 | Bo3pacranue u yObIBaHHE 16.10.21 | 16.10.21
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GbyHKIUH. 21 21
27 | Bo3pacranue u yObIBaHue 18.10.20 | 18.10.20
hyHKIHH. 21 21
28 | YUeTHOCTh U HEYETHOCTH CDNe | 19.10.20 | 19.10.20
hyHKIHH. 2 21 21
29 | YeTHOCTh U HEUYETHOCTD 20.10.20 | 20.10.20
GyHKIHN. 21 21
30 | dynkums y=k/x CDNe | 23.10.20 | 23.10.20
2 20 20
31 | Oynkuus y=k/x 6.10.202 | 8.11.202
1 1
32 | Oynkuus y=k/x 8.11.202 | 09.11.20
1 21
33 | Oynkuus y=k/x 09.11.20 | 10.11.20
21 21
34 | HepaBeHnctBa u CDNe 101120 |13.11.20
YpaBHEHUSI, COJIeprKalie 2 21 21
CTENEHb
35 | Hepasenctsa n 13.11.20 | 15.11.20
ypaBHEHMS, COJIepIKaLIIHe 21 21
CTETIeHb
36 | Hepasencrsa 15.11.20 | 16.11.20
ypaBHEHHUS, COJepIKAIIIHe 21 21
CTETIeHb
37 | Hepasencrsa i 16.11.20 | 17.11.20
YpaBHEHWSI, COJIepIKAIITHEC 21 21
CTENIEeHb
38 | O6o06meHue. CDNe | 17.11.20 | 20.11.20
2 21 21
39 | O6o06mIeHue. Ipumensamuo MHO2000pazue 20.11.20 | 22.11.20
ce0lCM8 U 2paApUKo8 CmeneHHou 21 21
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qbyﬂm;uu 6 3asucumocmu  om

3HaYeHuu OCHOBAHU u
nokasameinei cmeneHu ons
npeobpazosanus 8bIpaAdICeHUl,

CO0epAHCAUUX PAOUKATIBL.

40

Konrtponsnas pabora Ne2

Crpouts TpaduKM  CTENEHHBIX
GyHKIUI pa3nuyHBIMA METOJIaMU,
NPUMEHSATh CBOMCTBA (PYHKIHUH,
uccienoBarb (QyHku0. Pemarte
HEpPaBeHCTBA  BHJA x">a’,
x"<a’ AHAIIUTAYECKU u
rpauyecky, pemiaTh
UppalMOHaIbHbIC YPaBHEHUS

22.11.20
21

23.11.21

IIporpeccuu

18

18

5 TecToB

[TpumeHsTH UHJIEKCHBIE
0003Ha4YeHUsI, CTPOUTH pEUYEBbIC
BBICKa3bIBaHUS C MCIIOJIb30BaHUEM
TEPMUHOJIOTHH,  CBSI3aHHOH  C
MOHATUEM  I1OCIIE0BATEILHOCTH.
Beraucnsate YIICHBI
MOCJIe0BAaTENbHOCTEH, 3a/aHHBIX
dbopMynoit  n-rO  uileHa WU
PEKYPPEHTHOU bopmynoit.
YcTaHaBIMBaTh 3aKOHOMEPHOCTH B

MTOCTPOCHUH

MOCJIEIOBATENILHOCTH, eclin
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BBIIIMCAHbI IIEPBBIE HECKOJBKO €€
yieHoB.  M3o0paxaTh  4ieHbI
IIOCJIE0BATEIBHOCTH TOYKAMU Ha
KOOpJAUHATHON IUIOCKOCTH.
Pacrnio3HaBath apuMeTH4ecKyro u
reOMETPUYECKYI0 IIPOrPECCUU IpU
pa3HbIX criocobax 3a/laHusl.
BreiBonuTh Ha OCHOBE
JIOKa3aTeJIbHbIX paccyKJIeHUI
bopmyIbI o01ero 4yjieHa
apupMeTHyecKon u
F€OMETPUYECKON IIPOrpPeECCHi,
CyMMBbl  TEpPBBIX 7  YJICHOB
apudmernyeckoi u
F€OMETPUYECKON IIPOTPECCUN;
pelare 3a1a4u ¢ UCIOIb30BaHUEM
atux  opmyn.  Jokazvieamo
xapaxkmepucmuueckue — ceoucmea
apugmemuueckotl u
2eomMempuieckou npoepeccui,

NpUMeHAms oSmu ceolicmea npu
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pewenuu 3aoay. PaccmarpuBath
IIPUMEPBl U3 PEAIbHOU KU3HH,
WJUTFOCTPUPYIOLIUE U3MEHEHUE
poueccoB B apupMeTuyecKon
MPOrPECCUU, B TEOMETPUUYECKOM
MIPOTPECCUH; n300pakaTh
COOTBETCTBYIOIIIME  3aBUCHUMOCTHU
rpaduyecku. PemaTth 3amaunm Ha
CJIOXHBIE MPOLIEHTHI, B TOM YHUCJIE
3aJjaud U3 pealbHOM MPaKTUKH (C
UCIIOJIb30BAaHUEM KAJIbKYJISATOPA)

PeryasituBHbIe:

KOHTPOJIb, KOPPEKIIHUS, OIICHKA,
BBITMIOJTHEHHE MPOOHOT0 y4yeOHOro
JeUCTBHSA u ¢duKcupoBaHHe
HHIUBHUAYAJIBHOI'O 3aTPYAHCHUS B
poOHOM JeiCTBHH,

TUTAHUPOBAHKE u
MIPOTHO3HPOBAHHUE.
ITo3naBaTejibHbBIE:

aHalW3,  CHUHTE3, CpaBHEHHUE,
000011IeHIE, aHAJIOTHsA, CepUaIusl,
KITacCU(UKALIUS;

HCITOJIb30BaHNE 3HAKOBO-
CHMBOJIMYECKHUX CPEIICTB,
MOJICIIUPOBAHNE u

npeoOpa3oBaHre MOJENel pasHbBIX
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THIIOB;

BBIIIOJIHCHHUE nencTBuit no
AITOPUTMY;

MMOABEACHHE o IOHSTHE,
YCTaHOBJICHUE MPUYHUHHO-
CJICJICTBEHHBIX CBsI3CH,
JI0Ka3aTelIbCTBO, IIOKCK u
BBbIJICJICHHE UH(POPMALIUU
KoMmyHukaTuBHbBIE:
IUTAaHUPOBAaHKE y4ueOHOro
COTPYAHUYECTBA, aJICKBaTHOE

UCIOJIb30BAHUE PEYEBBIX CPEICTB
Ui pelieHus

KOMMYHHUKAIIMOHHBIX 3a1a4.

PeryasiTuBHbIe:

KOHTPOJIb, KOPPEKIHs, OLICHKA
ITo3naBaTejbHBIE:

aHaIu3, CHHTE3, CpaBHEHHE,

0000111eHIe, aHAJIOTHsA, Cepualus,
KI1acCUpUKALIUS

YucnaoBas CDNe 231121 24.11.20

41 | mocienoBaTeIbHOCTE 2 21

42 | Yucnosas 24.11.21 97 11.91
[IOCJIEI0BATENBHOCTD

43 | Apudmerndeckas CDNe | 27.11.20 | 29.11.21
MIPOTpeCcCust 2 21
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44 | Apudmernyeckas 29.11.20 | 30.11.20
nporpeccust 21 21

45 | Cymma 7 epBbBIX YJICHOB CDNe | 30.11.20 | 1.12.202
apudmeTnyecKoit 2 21 1
POTrpeccuu

46 | CyMMa 7 MepBbIX WICHOB 1.12.202 | 4.12.202
aprupMeTHYECKON 1 1
IPOTpecCcuu

47 | CyMMa n nepBbIX 4JICHOB 4.12.202 | 6.12.202
apu(pMeTHIECKOU 1 1
POTrpeccuu

48 | CyMMa 7 MepBBIX WICHOB 6.12.202 | 7.12.202
aprupMeTHIECKON 1 1
POTpecCcuu

49 | 'eomeTpuueckas CDNe | 7.12.202 | 8.12.202
nporpeccust 2 1 1

50 | l'eomeTpuueckas 8.12.202 | 11.12.20
nporpeccust 1 20

51 | T'eomeTpuueckas 11.12.20 | 13.12.20
nporpeccust 20 21

52 | Cymma n iepBBIX YICHOB CDNe | 13.12.20 | 14.12.20
F€OMETPUYECKON 2 21 21
IPOTPeCcCuu

53 | CymMMa 7 IepBbIX YJICHOB 14.12.20 | 15.12.20
r€OMETPUUYECKON 21 21
Iporpeccuu

54 | Cymma n NEPBBIX WIEHOB 15.12.20 18.12.20
r€OMETPUYECKON 21 21
IPOTPeCcCuu

55 | Cymma n NEPBBIX 1IEHOB 18.12.20 20.12.20
r€OMETPUUYECKON 21 21
porpeccuu
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56

O6o06uaromuil ypox

20.12.20
21

21.12.20
21

57

O6o06maromuii ypox

Hmemnw npedcmasieHue 0
YUCNIOBOLL  NOCNIEO008AMENIbHOCTIU,
2eoMempu4ecKoll u
apugmemuueckol  npocpeccusix,
pasiuunsvle  Cnocobbl  3A0AHUSL
npoepeccuil.

21.12.20
21

25.12.20
21

58

KonTponbnas pabora Ne

(4)

3HaTh OMNpENENICHUs W CBOMCTBA
apudmernyeckoit u
Ir€OMETPUUYECKON MIPOTPECCHH,
MPUMEHSATD UX JJIs1 pEUICHUs 3a/1a4
(B TOM YHCIE TPAKTHYECKOTO
COJIep>KaHus)

22.12.20
21

22.12.202
1

Cuay4aiinbie cOObITHS

12

12

3 TecTa

HaxonuTs BEposSITHOCTH COOBITHS B
HCIIBITAaHUSX C PABHOBO3MOKHBIMU
UCcXoJamHu (C IPUMEHEHUEM
KJIACCUYECKOTO OIPEIeTICHUS
BepoATHOCTH). [IpoBOoINTH
CIIy4alHbIE SKCIIEPUMEHTBI, B TOM
YHCIIe C TOMOIIBIO
KOMITHIOTEPHOTO MOJICTUPOBAHMSI,
MHTEPIPETUPOBATH UX
pe3ynbTaThl. BEIUUCIATE YacToTy
CIIy4aifHOTO COOBITHS; OIIECHUBATh
BEPOSITHOCTH C TIOMOIIIBIO
YacTOThI, MOJTYYEHHON ONMBITHBIM
nytém. [IpuBoaUTE IPUMEPHI
JIOCTOBEPHBIX 1 HEBO3MOKHBIX
coObITHH. OOBSICHATL 3HAYUMOCTD
MaJIOBEPOSTHBIX COOBITHIA B
3aBUCHMOCTH OT MX HOCJICACTBUH.
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Pemiate 3a1aun Ha HaXOX/AEHUE
BEPOSITHOCTEH COOBITHI, B TOM
qucie ¢ IPUMEHEHUEM
KomOuHatopuku. [IpuBonuTh
IPUMEPBI IPOTUBOIOJIOKHBIX
coObITHil. Pemare 3a1a4un Ha
IPUMEHEHHE NPEeCTaBICHUN O
Ir€OMETPUYECKON BEPOSITHOCTH.
Mcnonb30BaTh Npy pelieHUH
3a/1a4 CBOMCTBO BEPOSITHOCTEH
IPOTHBOIOJIOXKHBIX COOBITUI
PeryasituBHble:
IUIAaHUPOBaHMUE,  LieJernoJlaraHue,
KOHTPOJIb, KOPPEKLIUS

Ilo3HaBaTebHBIE:

aHalW3,  CHHTE3, CpaBHCHHE,
0000111eHNe, aHAlIOTHS, CepHallus,
KJIacCCU(UKALIUS;

MOIBEACHUE moJ1 MTOHSATHE,
YCTaHOBJICHHE IPUYHHHO-
CJIEICTBEHHBIX CBSI3EH,

MMOCTPOEHUE JIOTMYECKOM  LENH
pacCyXIEHHM,  J10KA3aTeJIbCTBO,

CaMOCTOSITEIILHOE co3JIaHue
aJIrOPUTMOB JIeATEIIHHOCTH,
BBINIOJITHEHHE el CTBUI 1o
ANTOPUTMY;

OCO3HAHHOE W  TIPOU3BOJIBHOE
IIOCTPOEHUE peyeBoro
BBICKAa3BIBaHUS.

KoMMyHuKaTHBHBIE: BBIpOKEHUE
CBOMX MBICIIEH M apryMeHTaIus
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CBOET'0 MHEHHS C JOCTATOYHOU
IIOJTHOTOM ¥ TOYHOCTBIO,
aJIcKBaTHOE UCII0JIb30BaHUE
PEYEBBIX CPEACTB [l PELICHUS
KOMMYHUKAIlMOHHBIX 33/1a4, y4eT
pa3HbIX MHEHUH,
KOOPJMHUPOBAHUE B
COTPYIHUYECTBE, TOCTUKECHUE

JIOTOBOPEHHOCTEHA.
CDNe | 25.12.20 | 27.12.202
59 | CoObrTust 2 21 1
CDNe | 27.12.20 | 28.12.202
60 | BeposTHOCTB cOOBITHS 2 21 1
28.12.20 | 10.01.202
61 | BeposiTHOCTb COOBITHUS 21 2
Pemrenue BeposSITHOCTHBIX CDNe | 10.01.20 | 11.01.202
3a/1a4 C TOMOLIBIO 2 22 2
62 | KoOMOMHATOPUKHU
Pemrenue BeposSITHOCTHBIX 11.01.20 | 12.01.202
3a/1a4 C TOMOLIBIO 22 2
63 | KOMOMHATOPUKH
Pemennie BepoSITHOCTHBIX 12.01.20 | 15.01.202
3a/1a4 C TTIOMOIIBIO 22 2
64 | KOMOMHATOPUKHU
I'eomerpuueckas CDNe | 15.01.20 | 17.01.202
65 | BeposSITHOCTh 2 22 2
OTHOCHUTENBHAS YacTOTa U CDNe | 17.01.20 | 18.01.202
66 | 3aKOH OONBIIMX YHCET 2 22 2
OTHOCHUTENBHAS YacTOTA U 18.01.20 | 19.01.202
67 | 3aKOH OONBIIMX YHCET 22 2
OTtHocuTeNnbHAS YaCTOTa U 19.01.20 | 22.01.202
68 | 3aKOH OONBIIMX YHCET 22 2
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69

O6o06uaromuil ypox

22.01.20
22

24.01.202
2

70

KontponbHas padota No

()

24.01.20
22

26.01.202
2

Cuayyaiinble BeJIMYUHbI

12

12

3 TecTa

[TpuBOIUTH MpUMEPHl KOHEUHBIX U
0ECKOHEYHBIX MHOKECTB.
Haxoauts o0benuHeHmne u
nepeceyeHre KOHKPETHBIX
MHO>KECTB, Pa3HOCTh MHOKECTB.
[TpuBOIUTE NpUMEPBI HECIIOKHBIX
knaccudukanuid. Mcnonap3zoBaTh
TEOPETUKO-MHOXKECTBEHHYIO
CUMBOJIUKY U SI3bIK TIPU PELLICHUU
3a]1a4 B X0JI€ U3yUEHUs
pa3IMYHBIX Pa3AesioB Kypca.
KoncTpynpoBars HecI0KHbBIE
(bOopMyYITMPOBKH ONpPEACTCHUHN.
BocnpousBoauts popMyInpoBKH
U 10Ka3aTeJIbCTBA U3YUYEHHBIX
TEOpEeM, MPOBOJIUTH HECIIOKHbBIE
JIOKa3aTeNNbCTBA BHICKA3bIBAHUI
CaMOCTOSITENIbHO, CCBLJIATHCS B
xo7ie 000CHOBaHMH Ha
OTpeieNieHus, TEOPEMbI, AKCHOMBI.
[TpuBOANUTE MPUMEPHI IPSMBIX U
00paTHBIX TEOPEM.
WnmoctpupoBaTh
MaTeMaTHYeCKHUEe MOHITHS U
YTBEPKACHUS IPUMEPAMH.
Hcnons30Bate npuMeps! 1
KOHTPIIPUMEPHI B apI'yMEHTaLUH.
KoHncTpynpoBaTh MaTeMaTHyeckue
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IIPEIJIOKEHUS C IIOMOIIBIO CBA30K
ecnu ..., mo ..., 6 MoM U MOAbKO
mom ciy4ae, JIOTHYECKUX CBI30K
u, uiu. BEIABIATH HEOOXOUMEBIE U
JIOCTaTOYHBIE YCIIOBUS,
dbopmynupoBaTh
IIPOTUBOIOJIOKHBIE TEOPEMBI.
3anuchiBaTh ypaBHEHUE MPSAMOIA,
YPaBHEHHE OKPYKHOCTH.
N300paxaTrh Ha KOOPJUHATHOMN
IJIOCKOCTH MHOXECTBO PEIIEHUI
CHCTEM YPaBHEHHI C IBYyMs
HEU3BECTHBIMU; (DUTYPBI,
3aJJaHHbIE HEPABEHCTBOM WJIH
CUCTEMOM HEPABEHCTB C ABYMs
HEU3BECTHBIMU

PerynasitTuBHsbie:

KOHTPOJIb, KOPPEKIHs, OIlICHKa,
BOJIEBAsI CAMOPETYJISLUS,

ITo3HaBaTeabHbBIE:

aHaju3, CHHTE3, CpaBHEHHUE,
0000111eHIe, aHAJIOTHsA, Cepualus,
KITaCCU(UKALIUS;

HCIIOJIE30BAHHUE 3HAKOBO-
CHMBOJIMYECKHX CPEJICTB,
MOJICTTUPOBAHUE u

npeoOpa3oBaHre MOJeNel pa3HbBIX
THUTIOB;

HoABCACHUC Ioa IIOHATHUC,
YCTAHOBJICHHC MMPUYUHHO-
CJIICACTBCHHBIX CBHBCﬁ,

MOCTPOEHUE JIOTMYECKOW  IENH
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paccyXIeHUM, BbIBE/ICHUE
CJE/ICTBUHM, KOHTPOJIb M OIICHKA
nporecca u pe3yabTaToOB
JeATETbHOCTH,  JIOKa3aTelIbCTBO;
OCO3HAaHHOE U  IPOU3BOJBHOE

IIOCTPOEHUS peueBoro
BBICKa3bIBaHUS
KommyHukaTuBHbIe:
IUTAaHUPOBAHUE yuebHOro
COTpPYJIHUYECTBA;

[IOCTAaHOBKAa BOMPOCOB M  cOOp
uH(popMaLuu;

pasperieHue KOH(JIUKTOB,
INPUHATHE  pElIeHus U  €ro
peanusanys;

YIIPaBJICHUE TOBEICHUEM
MapTHEPA, TOYHOCTH U MOJTHOTA
MPY apryMEHTALNHU U BBIPAXKEHUU
CBOMX MBICIEH

Tabnuub! pactpeneneHus. CDNe | 25.01.20 25 01.202
2 22 5

71

Tabnuie! pacnpeaeneHusl. 26.01.20 | 29.01.202
72 22 2

Tabnuie! pacnpeneneHusl. 29.01.20 | 31.01.202
73 22 2

[Tonuronsl yacToT CDNe | 31.01.20 | 1.02.2022
74 2 22

[Tonuronsl yacToT 1.02.202 | 4.02.2022
75 2

I'enepanbHas CDNe | 2.02.202 5 02,2022
76 | COBOKYITHOCTh M BEIOOpKa 2 2
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['enepanpHas 5.02.202 | 7.02.2022
77 | cOBOKYITHOCTB U BbIOOpKa | 1 1 2
Pa3max u nieHTpanbHbIe CDNe | 7.02.202 | 8.02.2022
78 | TeHaeHINA 1 1 2 2
Pa3max u neHTpanbHbIe 8.02.202 | 11.02.202
79 | TeHaeHIIMA 1 1 2 2
Pa3max u nieHTpanbHbIe 9.02.202 | 12.02.202
80 | TenneHIMN 1 1 2 2
O6o06maromuit ypok CDNe | 12.02.20 | 14.02.202
81 1 1 2 22 2
KonTponbnas padora Ne 14.02.20 | 15.02.202
82 | (6) 1 1 22 2
7 | MHuo:xecTBa. Jloruka 12 12 3 Tecra
MHoxecTBa CDNe | 15.02.20 | 18.02.202
2 22 2
83 1 1
MHoxecTBa 16.02.20 | 19.02.202
84 1 1 22 2
CDNe | 19.02.20 | 21.02.202
85 | BrickasbiBanus. Teopemsl | 1 1 2 22 2
21.02.20 | 22.02.202
86 | BrickaspiBanus. Teopems! | 1 1 22 2
CDNe | 22.02.20 | 25.02.202
87 | YpaBHeHnue okpyxHoctn | 1 1 2 22 2
23.02.20 | 26.02.202
88 | YpaBHenue okpyxHoct | 1 1 22 2
CDNe | 26.02.20 | 28.02.22
89 | YpaBHeHue npsmMoii 1 1 2 22
28.02.20 | 1.03.2022
90 | YpaBHeHue npsmoi 1 1 22
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91

MHoXxecTBa TOUEK Ha
KOOPJAMHATHOW INIOCKOCTH

CDNe

1.03.22

4.03.2022

92

MHoxecTBa TOUEK Ha
KOOPJAMHATHOM INIOCKOCTH

2.03.202
2

5.03.2022

93

O6o06uaromuit ypox

5.03.202
2

7.03.2022

94

KonTponbnas padora Ne

()

7.03.202
2

11.03.202
2

IToBTOpEHUE Kypca
ajareopnl 7-9 kiaccoB

42

42

9 TecTOB

PeryasituBHble:
LeJIeTnoaraHue, iaHupoBaHue,
IPOTHO3UPOBAHUE, KOHTPOJIb,
KOPPEKIIMSI, OLIEHKA, BOJIEBast
caMOoperyJsinus
Ilo3naBaTenbHbIE:

KOHTpOJIb U OLIEHKA Mpoliecca U
PE3yJIbTaTOB JIEATENBHOCTH
CaMOCTOSITENIBHOE CO3/JaHUE
Croco00B pelieHus: npodiieM
TBOPUYECKOTO M ITOMCKOBOTO
Xapakrepa
KommyHukaTuBHbIC:
BBIPA)KEHHE CBOUX MBICIIEH C
JIOCTATOYHOM IIOJIHOTOU U
TOYHOCTBIO;

MCII0JIb30BaHUE KPUTEPUEB IS
000CHOBaHHUS CBOETO CYXICHUS
IUIaHUPOBaHHUE y4eOHOTO
COTPYJIHUYECTBA,

yueOHOE COTPYIHUYECTBO B
nouicke u coope MHPopMauu
JIOCTHKEHHE IOTOBOPEHHOCTEN U
COIVIACOBAHUE OOIIEro pereHus
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aJICKBATHOC HUCIIOJIb30BaHHUEC
PCYECBLIX CPCACTB AJId PCUICHUA
KOMMYHHKAaIIMOHHBIX 3a/1a4

Cucmemamu3zayusi 3HAHUU NO
memam Kypca aneebpul 7-9
KAACCO8, COBEPULEHCMBOBAHUE
HABBIKOB PeUleHUsl 3a0au.
Dopmuposanue ymenus peuiams
3a0ayu ¢ Kpamkum Omeenom, ¢
8bibOpoM omeema, ¢
PA36EPHYMbIM DeUleHUEM.
Ilosmopenue areopummos
PeuerUst MmeKCMo8blX 3a0ad,
3a0a4 Ha OOKA3AMeIbCmE0
Hepagencma u moicoecms, 3a0ay
HA cpasHeHue UpPaAYUOHATIbHLIX
svipadicenuil. Ilosmopenue
An2OpUMMO8 NOCMPOEHUS
2papuros pasnuuHvIX QYHKYULL U
ANCOPUMMOB UCCAEO0BAHUSL

GdyHxyui

95

[IpeoOpazoBrIBaTH
anredbpanvecKke BoIPaKEeHUS,
HAXOJUTh UX 3HAYCHUS ITPH
3aJJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX, BBITIOTHSATH
JEHCTBUS C anreOpanyecKuMu

[ToBTOpEHME. TpOOSIMH, KOPHSMH, CTCTICHSIMH.
AnreOpanueckue CpaBHMBaTh 3HAYEHUS
BBIPAKEHUS MPPALMOHAIIBHBIX BbIPAKEHHH

CDNe

8.03.202
2

12.03.202
2
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96 | TloBTOpEHuUE. 9.03.202 | 14.03.2022
Anrebpaunueckue 2
BBIPAXKCHUS
97 | IToBTOpEHME. 12.03.20 | 15.03.2022
AnreOpandeckue 22
BBIPKECHUS
98 | IToBTOpEHUE. 14.03.20 | 16.03.2022
Anrebpanyeckue 22
BBIPKCHUS
99 Pemarp anreGpanueckue CDNe | 15.03.20 | 18.03.2022
ypaBHEHUS (B TOM YHCIIE 2 22
JTUHEIHbIE, KBAAPATHBIE), CHCTEMBI
YpaBHEHUH, COAEpKAIINE
ypaBHEHHsI BTOPOU CTETEHH C
JIByMsI HEM3BECTHBIMH,
panroHaIbHbIe, JPOOHO-
panroHaIbHBIE H
UppalnoHaIbHbIE YpaBHEHUS,
IToBTOpenue YpasBHeHUs, YpPaBHEHUS, CBOIALLMECS K
. anreOpanyeckuM ypaBHEHUSIM
CHCTEMBbl ypaBHEHUI
Pa3IMYHBIMH CIIOCO0aAMU
100 | IToBTOpeHwe YpaBHEHUS, 16.03.20 | 21.03.2022
CHUCTEMbI YpPaBHEHU I 22
101 | [ToBropenueY paBHeHMUs, 19.03.20 | 22.03.2022
CHCTEMbl ypaBHEHUI 22
102 | IToBTOpeHue YpaBHEHUS, 21.03.20 | 4.04.2022
22

CUCTEMBI YPaBHEHUM
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103 Pemats nuneitnble, kBagpatabsie | CDNe | 22.03.20 | 5.04.2022
HEPaBEHCTBA, CUCTEMBI 2 22
HEPABEHCTB C OJIHOM MEpPEeMEHHOMU
pa3IMYHBIMH criocobamu.
BribupaTh peleHus HEpaBEHCTBA
Ha 3aJaHHOM IPOMEKYTKE.
Pematp npocTeiiime
UppanroHaIbHbIC u
MOKa3aTeIbHbIE HEPaBEHCTBA,
UCTIONB3Yysl  BO3BEICHHE  00enx
yacTeld HEpaBeHCTBA B CTEMEHb.
IToBTOpEHUE
Ucnons3oBatk rpadUIECcKyr0
HepasenctBa, cuctemsl UHTEPIPETAMIO JI1  PEHICHUS
HEPaBEHCTB HEPABEHCTB.
104 | IToBTOpeHue CDNe | 23.03.20 | 8.04.2022
2 22
HepaBenctBa, cucremsl
HEPaBEHCTB
105 | IMoBTOpeHue 26.03.20 | 9.04.2022
22
HepaBenctBa, cucremsl
HEPaBEHCTB
106 | [ToBropenue 4.04.202 | 11.04.202
2 2
HepaBenctBa, cucremsl
HEPaBEHCTB
107 Brnanets TepMuHONOTHEH, CDNe | 5.04.202 | 12.04.202
ToBTopenHe CBSI3aHHOMU C (PYHKIIMOHAIBHOM 2 2 2

DyHKIMH U TpapUKH

3aBUCUMOCTBI0. OTnpenenaTb BUJ
¢byHkuuu no popmyne u rpaduky.
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CtpouTth rpaduku GyHKIIHHA 110 UX
dbopMyniaM U CBOMCTBaM,
UCCIIeIOBaTh (DYHKITHIO 10
rpaduky u Gopmyie, HaXOIUTh
3Ha4YeHUE (YHKIIUHU, HAXOIUTh
3HAYECHUE apTyMEHTa.

108 | IToBTOpEeHme 6.04.202
2 15.04.2022
OyHKIMH U TpaQuKH
109 | IToBTOpeHue 9.04.202 | 16.04.2022
OyHKIMH U TpaduKH 2
110 | IToBTOpeHue 11.04.20 | 18.04.2022
OyHKIMH U TpaduKH 22
111 [Mpumenste  3HaHus  nonsatuii | CDNe | 12.04.20 | 19.04.2022
MOCJIEI0BATEIbHOCTH. BpIuncisaTh 2 22
YJICHBI MOCJIEIOBAaTEILHOCTEH,
YCTaHABIMBATh 3aKOHOMEPHOCTH B
MOCTPOCHHH TTOCIIE0BATEILHOCTH,
pacmo3HaBaTh apupMETHIECKYIO U
T€OMETPHUECKYIO TPOTPECCHH TIPH
pasHbIX cnocobax  3aJaHMs,
pemarh 33Ja4M C UCTIOIH30BAHUEM
dopMyn  UJIEHOB  MPOTPECCHil.
Jloka3pIBaTh XapaKTEPUCTHUECKHUE
I cBOWicTBA  apu(MeTHUECKOW H
OBTOpEHHE . .
TeOMETPUIECKOM pOTpeccui,
ITocnenoBarenbHOCTH, NPUMEHSTh OTH CBOWCTBA TIpHU
IPOTPeCcCuu peneHnn 3ajad.
112 | IloBTOpEeHHE 22.04.2022
13.04.20
[TocnenoBarenbHOCTH, 29
MIPOrPeccuu
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113 | IToBTOpeHue 16.04.20 | 23.04.2022
22
[TocnengoBarenbHOCTH,
MIPOrPECCUu
114 | IToBTOopenue 18.04.20 | 25.04.2022
22
IlocnenoBaTeabHOCTH,
MIPOrPeCcCUuu
115 [Tpu pemenun tekcroBod 3amaunm | CDNe | 19.04.20 | 26.04.2022
MOCJICIOBATEILHO OTpaXkaThb TPHU 2 22
JTamna:
COCTaBIISITh yPaBHEHUS WIH
CUCTEMY ypaBHEHUH 10 TEKCTY
3aJlaud, peraTh MoJy4eHHOe
YpaBHEHHE WJIH CUCTEMY, TIOJTHO U
TOYHO OTBEYATh Ha BOIPOC
IToBTOpeHune
3aJla4M, TPaMOTHO 3aIUChIBATh
TexcToBble 3a1aun OTBET
116 | [ToBropenne 20.04.20 | 29.04.2022
22
TexcToBble 3a1aun
117 | IloBTOpenue 23.04.20 | 30.04.2022
22
TekcToBble 3a/1a4n
118 | [loBropenue 25.04.20 | 3.05.2022
22
TexcToBBIEC 3a/1aUN
119 | Pemenue 3amau B CDNe | 26.04.20 | 6.05.2022
dbopmare TNA 2 22
120 | Permrenne 3amayu B 27.04.20 | 7.05.2022
¢dopmare 'NA 22
121 | Pemenue 3amau B 30.04.20 | 13.05.2022
¢dbopmare 'NMA 22
122 | Pemenue 3agad B CDNe | 2.05.202 | 14.05.2022
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dbopmare TNA 2 2

123 | Pemenne 3amad B 3.05.202 | 16.05.2022
dbopmare A 2

124 | Pemenne 3amad B 4.05.202 | 17.05.2022
dbopmare A 2

125 | Permenne 3amau B CDNe | 7.05.202
dopmare TNA 2 2

126 | Peuienue 3amay B 9.05.202
dopmare TNA 2

127 | Peuienue 3amay B 10.05.20
dopmare TNA 22

128 | Permenne 3amau B CDNe | 11.05.202
dopmare TNA 2 2

129 | Peuienue 3amay B 14.05.202
dbopmare THUA 2

130 | Pemenne 3agau B 16.05.202
¢dopmate 'MA 2

131 | Pemenne 3amau B CDNe | 17.05.202
¢dopmare TMA 2 2

132 | Pemienue 3a7a4 B 18.05.202
¢dopmare T MA 1

133 | Pemienue 3agau B 21.05.202
¢dopmare A 2

134 | Pemrenne 3amay B CDNe | 23.05.202
¢dopmare TNA 2 1

135 | Pemenne 3amau B 24.05.202
¢dopmare A 2

136 | Pemrenne 3amau B 25.05.202
¢dopmare A 2
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