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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamMma OCHOBHOTO 0O0mIero oOpa3oBaHMs IO anredpe CoCTaBlieHa Ha
OCHOBE:

v MDeepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAAPTa OCHOBHOIO OOMIETrO

oOpazoBanus (mpuka3 MwuHoOpHayku P® ot «17» nexabps 2010 roma Ne 1897) B

JIEUCTBYIOLIEH PEIaKIUU;

v Tlpuka3z MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015

Ne 1578 «O BHecenun u3MeHEHHH B (penepaiabHbI rOCYAapCTBEHHBIM 00pa3oBaTeNbHbIN

CTaHJApT CpeIHero oO0Iero o0pa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MMHHCTEpCTBA

oOpazoBanusi u Hayku Poccuiickoit ®enepanuu ot 17 wmas 2012 1. Ne 413»

(3apeructpupoBan B Muntocte Poccun 09.02.2016 Ne 41020).

v OcHoBHOW  oOpaszoBarenbHON  mporpammel  MKOY  «Apiaryiabckas — CpeaHss

00111e00pa3oBaTebHAS IITKOJIAY;

v’ Jlunuu yyeOHo-metoaudeckux koMiuiekcos (YMK) «AnreOpa» mis 7 — 9 KiaccoB mon

penaxnueii I'.B.lopodeesa, U.®.Illapeiruna.

N3yuenune nmpeameTHoOM o0mactu «MaTemMaTHKay JOJDKHO 00ECICUnTh:

v/ 0CO3HaHME 3HAYEHUs MATEMATHKH B TIOBCEHEBHOMN KM3HH YEJIOBEKA;

v popMHMpOBaHHME NPEACTABIECHUNA O COLUMAIBHBIX, KYJIBTYPHBIX H HCTOPHYECKUX

(hakTOpax CTaHOBJICHUS MAaTEMAaTUYECKOW HAyKH;

v popMHMpOBaHHME NPEJICTABIECHUH O MaTeMaTHKE KaK dYacTH OOIIeYeI0BEYECKOi

KYJIbTYpPbI, YHUBEPCAJIbHOM SI3bIKE HAYKH, MO3BOJIAIOIIEM OIMUCHIBATh U U3Yy4aTh peasbHbIC

MIPOLIECCHI U SBIICHUSI.

B pesynbrare uzydenusi npeamMeTHon obnactu «MaTemaTtukay o0ydaroluecs pa3BUBAIOT
JIOTUYECKOE M MAaTEMaTH4YeCKOE MBIIIJICHUE, MOIYyYaloT MPEACTAaBICHUE O MaTeMaTUYECKHX
MOJENSAX;  OBJIAJICBAIOT  MaTeMaTHYEeCKMMH  PAcCyXACHUSIMH,  y4yaTrcsl  IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS MpPU PEUICHUH pPa3MYHbIX 337ad W OLEHUBATh IMOJIy4YCHHbBIC
pe3yNbTaThl; OBJIA/IEBAIOT YMEHUSMU pelIeHUs Y4eOHBIX 33/1a4; pa3BUBAIOT MATEMaTHYECKYIO
WHTYUIMIO; TIONY4YaloT TMpeACTaBlIeHHe 00 OCHOBHBIX MH(OPMAIMOHHBIX TpoOIleccax B

PCAIBbHBIX CUTYallUAX.

OBIIAA XAPAKTEPUCTHUKA KYPCA
Anzebpa — OIUH U3 BAXHEWIIMX KOMIIOHEHTOB MAaTeMaTHYeCKOro o0Opa3oBaHMA,
HEOOXOJUMBIM ISl MPHOOpPETeHHs KOHKPETHBIX 3HAHMM M TMPAKTHUYECKH 3HAYMMBIX YMEHHI,
HEOOXOJAUMBIX JUISl M3Y4eHHs] TeoMeTpuu B /-9 Kkiaccax, anreOpbl M Hayal MaTeMaTHYeCKOTO

aHanu3a B 10-11 knaccax, a Takke U3y4eHUsI CMEKHBIX TUCIUTLIIUH.



HpaKTI/I‘-IGCKaSI 3HAYUMOCTb anre6pbl COCTOUT B TOM, YTO IPCAMCTOM C€ro HMU3Yy4YCHHUA

SIBJISIIOTCS  KOJIMYECTBEHHbIE OTHOIICHHMSI M TPOLECCHl  PEabHOrO0 MHUpPa, OIMNKCAHHbBIC
MaTEMaTUYCCKHUMHU MOICIISIMHU.

B kypce anrebper 7-9 KIIacCOB MpPEACTaBICHBI CIEAYIONIUE COICPKATCIbHBIC JIMHHH:
«Hucna», «YpaBHEHUS M HEPAaBEHCTBA», «DyHKIUW», «PemeHne TEKCTOBBIX 3aJau»,
«CTaTUCTUKA U TEOPHS BEPOSITHOCTEI.

B pamkax yka3zaHHBIX COAEPKATEIbHBIX JIMHUN PEIIAIOTCS CIEAYIOIINE 3a1a4H:

- pa3BUTHE MBIILICHUS, IPEX/IE BCero (GOpMHUPOBaHUE aOCTPAKTHOTO MBIILICHNUS,

- (GopMUPOBAHKE JJIOTUYECKOTO U AJTOPUTMUUYECKOTO MBIIIJIEHHUS, a TAK)KEe TAKMX Ka4yeCTB
MBIIIUICHHS], KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTD;

- GOopMHUPOBAHNE MATEMATHUYECKOTO CTHJISI MBIIIJICHHS, BKIIFOUAOIIETO B C€0s1 MHIYKITUIO U
NeAyKIHo, 0000ImeHne u aHaIM3 W KIaccuuranuio "

KOHKPETH3AITHIO, CHHTE3,

CUCTEMATHU3allHIo, a6CTpaFI/Ip0BaHI/Ie 1 aHAJIOTHIO.

OIMUCAHUE MECTA YYEBHOI'O NIPEIJMETA B YYEBHOM IIJIAHE
VYueOnplii mpenMer «AnreOpa» BXOAWT B TNpPEeAMETHYIO o0macth «MaremaTuka u
nHpOpMATHKAY, SBIISIETCS 00s13aTENBHBIM [T N3ydeHus B 7-9 kiaccax. B yueOHOM muiaHe Ha ero

HU3YUCHUEC OTBOJUTCA:

Hroro
. KoauvecTBo KoianuecTBo .
Kunacc YyeOHbIii mpeamer 3a y4eOHbII
He/leJIbHBIX YaCOB | Yy4eOHBIX Helellb ron
7 xnacc Anrebpa 3 34 102
8 Kimacc Anrebpa 3 34 102
9 kmacc Anrebpa 3 33 99

Bcero 3a 3 rona peanuzanuu nporpammsel — 303 yaca.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

(¢ yueToM nporpaMm, BKJIKYEHHbIX B CTPYKTYPY OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl

OCHOBHOTO 00111er0 00pa3oBaHus)

JIMHHOCTHBIE, METAITIPEJJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOI'O IPEIMETA

Nzyuenune anreOpbl

o0pa3oBaTesIbHON POTPaMMBI:

JUYHOCMHbLE.!

o0ecrieunBaeT CIEAYIOIIHUE Pe3yJIbTaThl

OCBOEHHS OCHOBHOM

1 T'OTOBHOCTH U CIIOCOOHOCTH O6yanOH_II/IXC${ K CaMOpPa3BUTUIO U CaMOO6paBOBaHI/IIO Ha

OCHOBC€ MOTHUBAIIUU K O6y‘{eHI/IIO M IIO3HAHHUIO, TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY




BBIOOPY M TIOCTPOCHMIO JajbHEWIEH WHAMBHUIyaJlbHOM TpaeKTOpuH oOpa3oBaHus Ha 0asze
OpPUEHTUPOBKHU B MHpe npodeccuii 1 npoheccuOHATBHBIX MPEANOYTEHUH, C YI€TOM YCTONUNBBIX
I103HABATEJIbHBIX HHTEPECOB.

2 CpopMHpPOBAHHOCTh OTBETCTBEHHOTO OTHOUICHHS K YYCHHIO; YBaKUTEIHHOTO
OTHOIIEHHUS K TPY.Y.

3. ChopMHUpPOBaHHOCTB IETIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHsI HAyKd U OOIIECTBEHHOH TPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MHUpa.

4. Oco3HaHHOE, YBAXKUTEJIbHOE M JOOPOXKENaTeabHOE OTHOILIEHUE K JAPYroMy 4YeJOBEKY,
€ro MHEHHUIO, MUPOBO33PEHHUIO, KYIbTYpE, SI3bIKY, Bepe, I'Pa)JAaHCKON MO3ULMU. | 0OTOBHOCTh U
CIOCOOHOCTh BECTH JHAJIOT C JPYrUMH JIIOJbMH M JOCTHTaTh B HEM B3aMMOIIOHUMAHUS
(unentudukanus cebs Kak  MOJIHOMPABHOTO  CyObeKTa  OOIEHHs, TOTOBHOCTh K
KOHCTPYHpPOBaHHIO 00pa3a mapTHepa IO AMalory, FOTOBHOCTh K KOHCTPYHMpPOBaHHUIO 00paza
JOMYCTUMBIX CHOCOOOB JUaIora, TOTOBHOCTh K KOHCTPYMPOBAHMIO Ipoliecca auajiora Kak
KOHBEHLIMOHUPOBAHUS HUHTEPECOB, NPOLEAYp, TOTOBHOCTb M CHOCOOHOCTH K BEIEHUIO
TIEPErOBOPOB).

5 OCBOEHHOCTh COIMAIBHBIX HOPM, IPaBWJI TOBEACHUs, Pojiel U (GopM colmambHOU
’KHM3HU B IPyIIax U cooOIIecTBax.

6. ChopMHUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO U O€30MacHOTO 00pasa KU3HHU.

7. Pa3BUTOCTb 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOEHHME XYAO0MKECTBEHHOI'O HaCIIEOMs
HapoaoB Poccun u mMupa, TBOPUYECKOH IEATEIBbHOCTH 3CTETHUECKOro Xapakrepa (CIocoOHOCTb
[IOHUMaTh  XYI0’KECTBEHHbIE IPOU3BEAEHUS; ICTETUUYECKOE, 3MOIMOHAIBHO-LIEHHOCTHOE
BUJICHHE OKPY)KAIOLIEr0 MHUPA; CIIOCOOHOCTh K 3MOLMOHAIbHO-IIEHHOCTHOMY OCBOEHHUIO MUpA,
CaMOBBIPQ)XEHUIO U OPUEHTALIUH B XY/I0’KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYpHI;
YBa)KE€HHE K MCTOPUHU KyJIbTYpbl cBoero OredecTBa, BHIPR)KEHHOW B TOM 4YHCIIE B MOHUMaHHUH
KpacoThl 4YeJOBEKa; NOTPeOHOCTh B OOLICHMHM C XYJOXKECTBEHHBIMU HPOU3BEACHUSIMH,
C(OPMHUPOBAHHOCTh AKTHUBHOI'O OTHOLIEHUS K TPaJULUAM XYJOXXECTBEHHOW KyJbTYphl Kak
CMBICJIOBOM, 3CTETUYECKON M IMYHOCTHO-3HAYMMOM LIEHHOCTH).

8  CdopMHpPOBAHHOCTP OCHOB  HKOJOTMYECKOW  KYJIbTYpbl,  COOTBETCTBYIOILEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIICHUS.

Memanpeomemnvie.

MezknpeaMeTHbIe OHATHSA

OOyuaromuecs: yCOBEPIIEHCTBYIOT IPUOOPETEHHBIE HA IEPBOM YPOBHE HABBLIKH PaldoThI
¢ uHpopmanmei u nonosHAT ux. OHM cMOryT paboTaTh C TEKCTaMM, MPEOOpPa3OBBIBATH U

HHTCPpHIPCTUPOBATH COACPIKAIIYIOCA B HUX I/IH(I)OpMaL[I/IIO, B TOM YHUCIJIC:



* CUCTEMaTH3UPOBaTh, COIMOCTABIIATh, AHAIM3MPOBATH, 0000IIaTh M WHTEPHPETHPOBATH
UH(OPMALIHIO, COICPIKAIIYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00bEKTAaX;

* BBIJICIIAT TJIABHYIO U M30BITOYHYIO WH(OPMAIIHMIO, BBITIOIHITH CMBICJIOBOE CBEPTHIBAHHE
BBIZICTICHHBIX (DAaKTOB, MBICIICH; MPEACTaBIAT, HH(DOpPMAIMIO B CXKaTOM cioBecHOU (opme (B
BU/JIC TUTAHA MJIM TE3UCOB) U B HATJISAHO-CHMBOJIMYECKOH (opme (B Buae TabmuIl, rpaduuecKux
CXEM U JIMarpaMm, KapT MOHSATUH — KOHIICTITYaJIbHBIX JHArPAMM, OTIOPHBIX KOHCIICKTOB);

* 3aMOJIHATH U JIOTIOTHSTH TA0JIUIIBI, CXEMBI, THAarPaMMbl, TEKCTHI.

OO6yuaromuecs NpPpUOOPETYT ONBIT NPOEKTHOH JIesTeIbLHOCTH Kak 0co00i (opMbI
y4eOHOW paboThl, CIOCOOCTBYIONIEH BOCHHUTAHUIO CAMOCTOSTEIHBHOCTH, HWHHUIIHATHBHOCTH,
OTBETCTBCHHOCTH, IMOBBIIICHUIO MOTHBAIMH U Y((EKTUBHOCTH YIeOHOH JEATEeIHLHOCTH; B XOJIE
peaiM3allMi MCXOJHOTO 3aMbIClia Ha IPAKTHUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BbIOMPATh
aJICKBaTHBIC CTOSIICH 3a/avye CpeJCTBa, MPUHUMATH PEHICHUS, B TOM YHCIC W B CHUTYyaIUAX
HeonpenenéHHocTd. OHU  MOMydaT BO3MOKHOCTb Pa3BUTh CIOCOOHOCTH K pa3paboTKe
HECKOJIBKUX BapHaHTOB PpENICHWH, K TIOWCKY HECTaHJAPTHBIX pEIICHWH, TIOUCKY U
OCYILIECTBIIEHUIO HanboJjiee MPUeMIIEMOTO PElIeHHUS.

B cootBerctBum PI'OC OOO BBIAETAIOTCS TpU TPYNIBI YHUBEPCATBHBIX Y4€OHBIX
NeUCTBUIL: perynsTUBHbIC, IO3HABATEIbHbIE, KOMMYHUKATHUBHBIE.

PeryasituBubie YY /|

1  YMeHHme caMOCTOSATEIBHO OMPENeATh eI OO0Y4YCHUs, CTaBUTh B (POPMYIUPOBATH
HOBBIE 3314y B yueOe U MM03HaBaTEIbHON NESATENIbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH
MMO3HABATEIBHOM JIeATeTbHOCTH. OOYyJarOIIHIIC CMOXKET:

® aHANM3MPOBATh CYIIECTBYIOIIME U IUIAHUPOBaTh Oyayimue 00pa3oBaTEeNbHbBIE
pe3yIbTaThI;

® WIeHTU(ULIHUPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIATh IIaBHYI0 IPOoOIeMy;

® BBIJIBUTaTh BEPCUU peLICHUS MPOOsIeMbl, (GOpMyIHpPOBATh TUMOTE3bI, IPEABOCXUIIATH
KOHEYHBIN pe3yNbTar;

® CTaBUTH IIEJb JACATEILHOCTH HA OCHOBE OIpPENIEICHHON MPOOIEMBI U CYIIECTBYIOIIUX
BO3MOYKHOCTEH;

e ¢dopMmynupoBaTh y4deOHbIE 3aJauyd Kak Iard JOCTHIKEHHS TOCTaBJICHHON IenH
JesITeNbHOCTH;

e 00OCHOBBIBATH II€JIEBbIC OPUEHTUPHI U TPHOPUTETHI CCHUIKAMH Ha IEHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS IOTUYECKYIO MOCIEI0BATENFHOCTD IIAroB.

2. YMeHHe CaMOCTOSITeNbHO IUTAHUPOBATh MYTH JOCTKEHHS IeJie, B TOM YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PElIeHUs! Y4eOHBIX U

IIO3HABAaTCJIBbHBIX 3a/1a4. O6yqa101u1/n71051 CMOXKCT:



e oOmpeiensaTh HEOOXOAWMBIE JeWcTBHE(S) B  COOTBETCTBHM C  y4eOHOH U
MO3HABATEIHLHOM 3a/1aueii U COCTABJISITh AJITOPUTM UX BBITIOJIHEHHUS;

e 000CHOBBIBaTh U OCYIIECTBIISATH BbIOOp Hamboiee 3(h(HEeKTUBHBIX CIIOCOOOB pPeIICHHS
Y4eOHBIX ¥ MTO3HABATEIHHBIX 33/a4;

® OMpeACNATh/HAX0UTh, B TOM YHCJIC W3 TPEUIOKCHHBIX BAapPHAHTOB, YCIOBHS JIJIS
BBITIOJTHEHUS Y4EOHOM U MO3HABATEILHOM 3aa4u;

® BBHICTpAaWBATh JKM3HCHHBIC TUIAHBI HA KPATKOCPOYHOE Oymyinee (3asBISITh IETICBBIC
OPHMEHTHUPHI, CTABUTH aJICKBAaTHBIC UM 33/I1a4 U MpejiaraTh JeHCTBUs, yKa3biBas 1 000CHOBBIBAs
JIOTMYECKYIO MOCIE0BATEIHFHOCTD 11arOB);

e BBIOMpaTh U3  MPENIOKEHHBIX  BapHaHTOB W CaMOCTOSITEIBHO  HCKaTh
CpencTBa/pecypcChl ISl pelIeHUs 3aa4n/ I0CTHKEHUS 11eTTH;

® COCTaBATh TUTAH pelieHUsT TPoOJeMbl (BBIMOJHEHUS TMPOEKTA, MPOBEICHUS
HCCTIEIOBaHUA);

® ONpeaeNsATh NOTCHIIMABHBIE 3aTPYAHECHHS TIPU PEIIEHUN YIeOHON M TTO3HABATEIbHON
3a/1a4¥ U HAXOJIUTh CPEJICTBA /ISl UX YCTPAHEHUS,

® OMHCHIBAaTH CBOM ONBIT, odopmMiIsiss €ro Juid Nepelauyd APYyruM JIIOASIM B BHUJE
TEXHOJIOTUU PELIeHHs] MPAKTUUYECKUX 3ajau OTPEIeNIEHHOTO Kilacca;

® IUIAHUPOBATb U KOPPEKTHPOBATh CBOIO HMHIUBUAYAIBbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JIEHCTBHS C IUIAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JIEATENBHOCTH B Ipoliecce TOCTUKEHHS Pe3ylbTara, OMPENeNATh CIOCOOBI
NEHCTBUI B paMKax IMPEJIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOIIEHCS cuTyanuei. OOyJaronuncs CMOXKeET:

® OIIpeNIesITh COBMECTHO C TMEAaroroM W CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
PE3yNbTAaTOB U KPUTEPHH OLIEHKU CBOEH y4eOHOM AesITeTbHOCTH;

® CHCTEMATU3UPOBaTh (B TOM YHKCJE BBHIOMpATh MPUOPUTETHBIC) KPUTEPUH IIIIAHUPYEMBIX
PE3yIbTATOB U OLIEHKU CBOCH JIEATEIbHOCTH;

¢ OTOMpATh HMHCTPYMEHTHI [UIsl OLIGHWBAHUS CBOEH JEATENbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIIb CBOEH JESITENFHOCTH B paMKaXx MPeIIoKeHHBIX YCIOBHUM U TpeOOBaHMIA,

® OLICHUBATh CBOIO JAEATEIBHOCTh, APTYMEHTUPYSI MPUUHMHBI JOCTHKEHUSI UM OTCYTCTBHS
MJIAHUPYEMOTO pe3yNbTaTa;

® HAXOJUTh JOCTATOYHBIE CPEACTBA JJS  BBIIOJHEHWS Yy4eOHBIX JIEHCTBUH B
W3MEHSIIOIICHCS CUTYaIluU W/WUJH TPH OTCYTCTBUU TUIAHUPYEMOTO Pe3ylibTaTa;

Opa60Ta51 0 CBOCMY IJIaHY, BHOCHUTb KOPPCKTHUBLI B TCKYINYIO ACATCIBHOCTH Ha OCHOBC



aHamM3a M3MEHEHHH CHUTyaluu JUIs TOJNY4YeHHs  3aIUIAHUPOBAHHBIX  XapaKTEPUCTHK
MPOIYKTa/pe3ynbTara;

® YCTAHABJIMBATh CBSA3b MEXKIy TIIOJyYEHHBIMH XapaKTePHUCTUKAMHU TMPOAYKTa U
XapaKTepUCTUKAMHU TIpOLIecca NEATEIPHOCTH W MO 3aBEpPIICHUH JACATEIBHOCTH Ipeiarath
M3MEHEHHE XapaKTePUCTUK IpoIiecca IS MOIydeHHs! YIyUYIIeHHBIX XapaKTePUCTHK IPOIAYKTa;

®CBEpSITb CBOM JICHCTBHUSI C LENBIO M, NPH HEOOXOAMMOCTH, HWCHPABIATH OIIMOKH
CaMOCTOSITEIIBHO.

4. YMeHuEe OILIeHMBATh IPaBWJIBHOCTh BBINIOJIHEHUSI Y4eOHOM 3agaud, COOCTBEHHbBIE
BO3MOXHOCTH ee perieHns. O0ydaromuics CMOXKeT:

® OTIPEACTIATh KPUTEPHH MTPABUILHOCTH (KOPPEKTHOCTH) BHITIOJTHEHUS YIeOHOH 3a1a4H;

® AHAJIM3UPOBATH M 0OOCHOBBIBATH IIPUMEHEHNE COOTBETCTBYIOIET0 HHCTPYMEHTAPHS IS
BBITIOJIHEHUS yueOHO 3a1aun;

® CBOOO/THO TT0JTK30BATHCS BRIPAOOTAHHBIMH KPUTEPHUSIMHU OLEHKH M CAMOOIICHKH, UCXOIS
U3 eI ¥ UMEIOIIUXCS CPEICTB, pa3inydas pe3ylbTaT H COoCcOObI IEHCTBUH;

® OIICHUBATH MPOIYKT CBOCH JCATEIIEHOCTH TI0 33JaHHBIM W/WJIA CAaMOCTOSTEIILHO
OIpENICNIEHHBIM KPUTEPUSIM B COOTBETCTBHUH C LIEIIbIO IEATEIIBHOCTH;

® 000CHOBBIBATh JJOCTHXUMOCTb LI€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

® (huKkcUpoOBaTh U AHAIU3UPOBATh TUHAMUKY COOCTBEHHBIX 00pPa30BaTEIbHBIX PE3Y/IbTATOB.

5 Bnanenue oOcHOBaMHM ~ CaMOKOHTPOJIS, CaMOOLIEHKM, IPUHATHS  pELIeHUH U
OCYILECTBJICHHsI OCO3HAHHOIO BbIOOpa B yueOHOM 1 no3HaBaTebHOW. OOydaromuiicst CMOXKeT:

® HAa0JII01aTh M AHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U IO3HABATENIbHYIO IEATEIILHOCTh
U IEATEIIBHOCTD APYTUX 00YYaroUINXCsl B IPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCUTbH pealibHbIe U IUIAHUPYEMbIE Pe3yIbTaThl HHAUBUYAIbHON 00pa30BaTEIbHOM
NEeATeIbHOCTH U JI€aTh BbIBOJbI;

e [I[PUHUMATh pellleHHe B y4eOHOM CUTyallul U HECTH 3@ HEr0 OTBETCTBEHHOCTD;

® CaMOCTOSITEIbHO OIpPENeNIATh MPUYMHBI CBOErO yclexa WIM Heycllexa M HaxOoIUThb
crocoOBbl BBIX0JIa M3 CUTYaIlMH HEYCIeXa;

® PETPOCIIEKTUBHO OMNpENeNATh, Kakue JAEHCTBHs IO pEIIeHUI0 Y4eOHOM 3ajaudl HIu
napamMeTpel 3TUX JEWCTBUH MpUBEIM K TIOJYYEHMIO HUMEIOIErocs TMpoJayKTa YyueOHOH
JeATeIbHOCTH;

® ICMOHCTPUPOBATh MPHUEMBl PETYIALUU TCUXO(PU3HONIOTUYECKUX/ IMOLMOHATIBHBIX
COCTOSHMH  Jnsi  JocTikeHHst d3¢ddekra ycrnokoeHus (YCTpaHEHHsS  SMOLMOHAIBHOM

HanpsHKEHHOCTH), 3¢ deKxTa BoccTaHOBIIEHUs (OcialiieHusl MposiBIeHUH yromieHus), 3¢dexra



aKTUBHU3AIMH (TOBBIIICHHUS ICUXO(PHU3HUOTIOTUYECKON PEaKTUBHOCTH).

Tunosblie 321244 10 GOPMUPOBAHUIO PEryIATHBHBIX 1eCTBUI:
¢ Ha IUIAHUPOBAHHUE;
® HAa OPUEHTUPOBKY B CUTyallUH;
e Ha IPOrHO3UPOBAHMUE;
® Ha LEJeNoIaraHue;
® Ha IPUHATHE PELICHNUS;

® Ha CaMOKOHTPOJIb.

ITo3naBaTeabnblie YY /I

6. YMeHue omnpeaensaTh TOHITHS, CO3JaBaTh OOOOINCHWS, YCTAaHABIMBATH aHAJIOTHH,
KJIAaCCHU(HUITUPOBATH, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS W KPUTEPHH I KIacCH(HKAIIH,
YCTaHABIIMBATh  IPHYMHHO-CJICJCTBEHHBIC CBS3M, CTPOUTH JIOTHYECKOE  PacCyKICHUE,
YMO3aKII0YeHHE (MHIYKTHBHOE, JISYKTUBHOE, IT0 aHAJIOTHH) H JIejaTh BBIBOIBL. OOydaronuiics
CMOJXKET:

® 10I0MPaTh CIIOBA, COMOJYMHEHHBIC KIIFOUEBOMY CJIOBY, ONPEICIISIONINE €T0 MPU3HAKHA U
CBOIICTBA;

® BRICTpAWBaTh JIOTHYECKYIO  IIEMOYKY, COCTOSIIIYIO M3  KJIIOYEBOTO CJOBa |
COTIOTYMHEHHBIX EMY CIIOB;

® BBIJICTISATH OOITUI MPU3HAK JBYX MJIM HECKOJIBKUX MPEAMETOB WJIU SIBJICHUH U OOBSICHATH
HX CXOJICTBO;

® 0O0BEAMHATH MIPEAMETHI U SBJICHHS B TPYIIIIBI 110 OTIPEICTICHHBIM IIPU3HAKaM, CPaBHUBATD,
KiaccuuIpoBaTh ¥ 000011aTh (DaKTHI U SBIICHHUSI,

® BBIJICJIATD SBJICHUE U3 OOIIEro psiAa IPYruX sIBJICHHUIA,

® OIIpeIeNsITh OOCTOATEIHCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHUIO CBS3U MEXIY
SIBJICHUSIMH, M3 3TUX OOCTOSITENBCTB BBIJIEIATH OINPEICISIIONINE, CIIOCOOHBIC OBITh MPUYMHOMN
JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIICJICTBUS SIBJICHHUIA,

® CTPOUTH PACCYXACHHUE OT OOIIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHHUSIM M OT YaCTHBIX
SIBIICHUN K OOLTUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKICHHE HAa OCHOBE CPaBHEHUS MPEIMETOB U SBJICHHIA, BBIIEISIS IPH STOM
oO111e Npu3HaKy;

e i3y1araTh TOJMYYCHHYI0 HMH(DOpPMAINIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi

3a7a4H;



® CAaMOCTOSITEIBHO YKa3bIBaTh Ha WH(POPMALNIO, HYXJAIOUIYIOCS B MPOBEPKE, Mpeiarath
U TIPUMEHSTDH CI0CO0 MPOBEPKHU JIOCTOBEPHOCTH MH(POPMALINH;

¢ BepOann30BaTh SMOIMOHAIFHOE BIICUATICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

® OOBSICHATH SIBJICHUS, TIPOLECCHI, CBS3M H OTHOUICHHWS, BBISBIAEMBIE B  XOJE
MO3HABATEIBHON M MCCIIEOBATEIBCKON ACATEIBHOCTH (TIPUBOIUTH OOBSICHEHHE C M3MEHEHHEM
(bopMBI TIpeACTaBICHUS; OOBICHATh, JETATH3UPYS WA 00001as; OOBIACHATH C 33aHHOW TOYKH
3peHus);

® BEISIBJISITH M HA3bIBATh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BOBMOXKHBIE /Hanbosee
BEpOSATHBIC MPHYUHBI, BO3MOXKHBIE TIOCIEACTBUS 3aJaHHOW MPHYUHBI, CAMOCTOSTEIHHO
OCYIIECTBIISIS] TPUIMHHO-CIICICTBEHHBIN aHAITN3;

e /leNIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAM3a Pa3HBIX TOYEK 3PEHHs, MOJTBEPKIATh
BBIBOJI COOCTBEHHOH apryMEHTAIEeH WIIH CAaMOCTOSITEITFHO MOTYYeHHBIMA JAHHBIMU.

7. YMeHue co3iaBaTh, NMPUMEHSITh W MPEeoOpa3OBHIBaTh 3HAKH W CUMBOJIBI, MOJCTH W
CXEMBI JUIsl pelieHus yueOHBIX U MO3HaBaTeIbHbIX 331a4. OOy4aronuiicss CMOXKET:

¢ 0003HaYaTh CHMBOJIOM W 3HAKOM IIPEIMET W/WIIN SIBJICHUE;

® OIIpENIeNATh JIOTUYECKHE CBSI3W MEXIy MpeAMETaMH W/WIM SBICHHUSAMH, 0003Ha4yaTh
JAHHbIE JIOTHYECKHE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

® CO3/1aBaTh a0CTPAKTHBIA WM PeasIbHBINA 00pa3 nmpeameTa /Uiy sSBIICHNUS,

® CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCIIOBH 3a7a4ui W/ WK CrIoco0a ee pPelieHus;

e co3/laBaTh BepOabHbIC, BEIIECTBEHHbICE M MHGOPMAIIMOHHBIE MOJEIH C BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEpPUCTUK OOBEKTa ISl ONpENeNeHUs crocoba perieHusl 3aJadyd B
COOTBETCTBUU C CUTYyallUEeH;

¢ 1peoOpa3oBbIBATh MOJEIU C LEJIbI0 BBISBICHUS OOIIMX 3aKOHOB, OIPEAESIONINX
JAHHYIO IPEIMETHYIO 00JIacTh;

® [IEPEBOIUTH CIIOKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MHGOPMAIUIO U3 rpaduueckoro
WM GOPMaIM30BaHHOTO (CHMBOJIBHOTO) MPECTAaBICHUS B TEKCTOBOE, K HA000POT;

® CTPOUTH CXEMY, aNTOPUTM JEUCTBUSA, UCHPABIATh HIIM BOCCTAHABIMBATH HEU3BECTHBIM
paHee aNropuTM Ha OCHOBE MMEIOUIETOCs 3HaHHs 00 00beKTe, K KOTOPOMY IpPHMEHSETCS
QITOPUTM;

® CTPOUTH JJOKA3aTEeIbCTBO: NMPSIMOE, KOCBEHHOE, OT MPOTUBHOTIO;

® AHAJIM3UPOBATH/pedIeKCUPOBATh OMBIT Pa3pabOTKU W peanu3alud y4eOHOro MpOeKTa,
UCCIIEIOBAaHUS (TEOPETUYECKOTO, SMIIMPHUECKOr0) Ha OCHOBE MPEUIOKEHHON MpoOIeMHOM
CHUTYalllH, IIOCTABJICHHON LIeIM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKH MIPOIyKTa/pe3ysbTara.

8. CwpbicnoBoe ureHne. OOyUJaronIuiicss CMOXET:
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® HAXOJUTh B TEKCTe Tpedyemylo HH(POpPMALHUIO (B COOTBETCTBHHM C LEISIMH CBOEH
JESITEILHOCTH);

® ODUEHTUPOBATbCA B COJEPKAHUU TEKCTA, IIOHMMATh LIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

® YCTaHABJIMBATh B3aUMOCBSI3b ONHUCAHHBIX B TEKCTE COOBITUH, SIBIIEHUH, IPOIIECCOB;

® PE3IOMHPOBATh INIABHYIO UJICIO TEKCTA;

® [IpeoOpa3OBBIBATh TEKCT, IIEPEBOJIS» €r0 B JIPYI'YI0 MOJAIBHOCTh, HHTEPIPETHPOBATH
TEKCT (XYIOKECTBEHHBII M  HEXYJOXKECTBEHHbIH — yueOHbIH, Hay4yHO-TIOMYJISPHBIN,
UH(pOpMaIMOHHBIN, TeKcT Non-fiction);

® KPUTHUYECKH OLIEHUBATH COJIEpKaHue U PopMy TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE SKOJIOTUYECKOTO MBIIUICHHS, YMEHHE MPHUMEHSTH €ro B
MO03HABaTEIbHONW, KOMMYHHMKATHBHOM, COLMaIbHOW TMpakTUKe U  MNpodecCHOHATbHON
opueHTauy. OOyJarOMMUIACI CMOXKET:

® OIIPEIENIATh CBOE OTHOIICHHUE K IPUPOJHON CPEAE;

® AHAJIM3UPOBATH BIMSHHUE DKOJOTMYECKHX (AKTOpPOB Ha cpedy OOWTaHUSA >KHUBBIX
OpPraHHU3MOB;

® IPOBOJIUTH IPUYMHHBIN ¥ BEPOSITHOCTHBIM aHAIN3 dKOJOTUYECKUX CUTYyalUH;

® [I[POrHO3UPOBATh U3MEHEHMSI CUTYallMM IIPU CMEHE AEHCTBUS OAHOTO (pakTopa Ha
neicTBue apyroro GakTopa;

® PaCIIPOCTPAHATH DKOJIOTMYECKUE 3HAHUSA M YYaCTBOBAThH B IIPAKTHUYECKUX JIENAX T10
3aIUTE OKPYXKAIOUIEH Cpelpl;

® BBIPA)KATh CBOC OTHOILIEHUE K MPUPOJE YEPE3 PUCYHKH, COUMHEHUS, MOJEIIN, IIPOCKTHBIE
paboTHI.

10. Pa3BuTHe MOTHBALIMU K OBJIA/ICHUIO KYJIBTYPOI aKTUBHOI'O MCIOJIb30BaHU CIOBapel U
JPYruX NOUCKOBBIX cucTeM. OOyJaromuicss CMOXKET:

® ONIpeETATh He0OX0AUMBIE KIIFOUEBbIE IOUCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYUIECTBIIATH B3aUMOJICHCTBUE C AJIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAaMHU, CJIOBAPSIMU;

e hopMUpOBaTh  MHOXECTBEHHYIO  BBIOOPKY M3  IOMCKOBBIX  HCTOYHHUKOB  JUIS
00BEKTUBH3ALIUN PE3YJIbTATOB MOUCKA;

¢ COOTHOCHUTD ITOJIYYCHHBIC PE3YJIbTATHI ITIONCKA CO CBOEM AEATEIbHOCTHIO.

Tunosbie 3271244 10 GOPMUPOBAHUIO NTO3HABATEIbHBIX AeHCTBHUI:
® [IPOEKTHI HA BBICTPAUBAHUE CTPATETUU IIOMCKA PELICHUs 3a1ad4;
®33][a4X HA CEpHUALlMIO0, CPABHEHUE, OLICHUBAHMUE;

¢ [IPOBCACHUC OMITUPUICCKOTO UCCIICIOBAHUS
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® [IPOBCACHUC TCOPECTUUCCKOI'0 UCCIICAOBAHUSA

® CMBICJIOBOC UTCHUC.

IIpoekTsr:
7 kaace
1. Ponb poccuiickux y4€HbIX B pa3BUTHUM MaTeMaTHKu. JI. Ditnep.
2. Pemenune nornveckux 3aaad ¢ MOMOIIBIO TPadoB.
8 kiace
1. Pons poccuiickux y4€Hbix B pa3zBuTuu MatemaTuku. A.H.Koimoropos.
2. Pa3Hoo0Opa3HbIe CIOCOOBI PEIICHUS KBAAPATHBIX YPaBHEHUH.
9 kaace
1. Yucna ®ubonayum.
2. TIpocTeie 1 CI0KHBIE TPOTICHTHI.

3. Kocmuueckas mporpamma u M.B.Kenapi.

®dopMbl OpraHu3aIu yIeOHO-HCCIIeI0BATEILCKON AEATENHPHOCTH Ha YPOUHBIX 3aHSATHAX MOTYT
OBITH CIIEAYIOIIUMH:

® YPOK-HCCIICIOBAHUE, ypOoK-1a00paTopws, YPOK-TBOPUYCCKUH OTYET, YPOK
M300peTaTeNIbCTBA, YPOK «Y IUBUTEIBHOE PSIOM», YPOK — pacckas 00 yUCHBIX, YPOK — 3alluTa
HCCIICIOBATCIIbCKUX TPOCKTOB, YPOK — OJKCIepTH3a, ypok «I[laTeHT Ha OTKpBITHE», YpPOK
OTKPBITBIX MBICIICH;

® yueOHBIM IKCIIEPUMEHT, KOTOPBIN TMO3BOJISICT OPraHU30BaTh OCBOCHHUE TAKHUX JICMEHTOB
HCCIICIOBATCIIbCKOM  JICATCIbHOCTH, Kak IUIAHMPOBAaHHUE M IPOBEACHHUE OKCIICPUMCHTA,
00pabOTKa U aHAJIU3 €ro Pe3yJIbTaTOB;

e [OMAIIIHEE 3aJIaHUEC HCCIICJOBATCIbCKOIO XapaKTepa MOXKET codyeTatb B cele
pasHoOOpa3Hble BHUIBI, NPUYEM IO3BOJISCT NPOBECTH Y4eOHOE HCCIEeIOBaHHUE, JOCTATOYHO

MIPOTSHKCHHOC BO BPCMCHU.

Kommynukarusubie YY ]|

11. YmMeHue opraHn3oBbIBaTh YUeOHOE COTPYJHHUYECTBO U COBMECTHYIO JIESTEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU; paboTaTh MHIUBHIYyaIbHO U B TPYIIE: HAXOAUTh 00lIee peleHne u
paspemiatb KOHQIIMKTBI HA OCHOBE COTJIACOBAHMS MO3ULIMN U yueTa UHTEpPeCcOB; (hOpMYJINPOBATH,
apryMeHTHPOBATh U OTCTaUBaTh cBOe MHEHHE. OOyJaromuicsl CMOXKET:

— ONPENENITh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

— HI'paTtb ONPCACICHHYIO POJIb B COBMECTHOH ACATCIIBHOCTH,
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— I[pUHUMATh NO3ULMIO COOECEIHMKA, MMOHUMAasl MO3MUIUI0 APYroro, pasinyarb B €ro
peun: MHeHHE (TOUKY 3pEHHs), J0KAa3aTelIbCTBO (ApryMEHTHI), (PAKThl; TUIOTE3bl, AKCHOMBI,
TEOpUU;

— OTpeneNnsITh CBOM JEWCTBUS M ACHUCTBHS MapTHEpPa, KOTOPbIE CHOCOOCTBOBAIH WU
MPEMSITCTBOBAIYU MPOJAYKTUBHON KOMMYHUKAIIUH;

— CTpPOUTh TIO3UTHUBHBIE OTHOILIEHUS B Ipolecce Y4eOHOM U IO3HABaTEIbHOM
NeSITENIbHOCTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHUs, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApPryMEHThI, Iepeppa3supoBaThb CBOIO MBICIb (BJIAJICHME MEXaHU3MOM
SKBHUBAJICHTHBIX 3aM€H);

— KPUTUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM HpPU3HABaTh
OmM1OOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— TMpejajararh albTepHATUBHOE pellleHne B KOHQIUKTHON CUTYyalluH;

— BBIJEIATH OOLIYIO0 TOUKY 3pEHUS B AUCKYCCHH;

— JoroBapuBaThcs O TMpaBWIaxX M BOIpocax i OOCYXKIEHUS B COOTBETCTBUHU C
MOCTABJICHHOM TIepe]] TPYNIION 3a1a4eit;

— OpraHu30BbIBaTh ydyeOHOE B3aUMOJCUCTBHE B Tpymrme (OmpenessiTh OOIue IeNH,
pacnpeensiTh poju, I0roBapuBaThCs APYr C APYrOM U T. 1.);

— yCTpaHSATh B paMKax Jauanora paspblBBl B KOMMYHHUKallUd, OOYCIIOBJICHHbBIE
HEMOHMMAaHUEM/HETIPUSATHEM CO CTOPOHBI coOecelHUKa 3amadd, (OPMBI WU COJCpPKAHUS
Janora.

12. YmeHue OCO3HAaHHO HCIIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajJayeit
KOMMYHHKAIIIH JUTsI BBIPAXKEHUSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH i MUIAHUPOBAHUS U
PEryIAlMUA CBOCH AEATEIbHOCTH; BIIAJICHHE YCTHOW M MHCbMEHHON pEeubl0, MOHOJOTUYECKOM
KOHTEKCTHOM peubto. OOy4aromuiicss CMOXKeT:

e OmpeAensaTh 3a7adyy KOMMYHHKAIIMM U B COOTBETCTBUU C HEW OTOMpATh pEyeBbIC
CpeICTBa;

e 0oTOMpaTh U UCHOJB30BATH PEUYEBBIE CPEACTBA B MPOLECCE KOMMYHUKALUU C APYTUMH
JIOBMU (IMAJIOT B Mape, B MaJIoi rpymnmne U T. 11.);

® [IPE/CTABJIATh B YCTHOW WJIM MMCbMEHHOM (opMe pa3BepHYTHIA IIaH COOCTBEHHOM
NESITEIBHOCTH;

e CoOMIOAaTh HOPMBI MYOJIMYHOW pEYH, pPErjJiaMeHT B MOHOJIOT€ U JIUCKYCCHH B
COOTBETCTBUH C KOMMYHHMKaTUBHOM 3a/1a4yeii;

® BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHUE (Cy)KIICHI/IC) U 3arpammBaTb MHCHHUEC MMapTHCPaA
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B paMKax JIMaJiora;

® IPUHHUMATH PELIECHUE B XOJI€ AUAJIOTA U COTJIACOBBIBATh €r0 C COOECETHUKOM;

e co3JaBaTb [HMCbMEHHBIE  «KIMIIMPOBAHHBIE» M  OpPUTMHAIBHBIE TEKCTBl C
HCI0JIb30BAHNEM HEOOXOUMBIX PEUEBBIX CPE/CTB;

® JCMOJb30BaTh BepOaJIbHbIE CPEACTBA (CPEACTBA JIOTUYECKOM CBSI3M) Ul BbIAEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® JCIOJb30BaTh  HeBepOalbHbIE  CpPEACTBA WM HArjsAHble  MaTepualsbl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MIOJT PYKOBOJACTBOM YUHUTEIIS;

e JenaTh OIICHOYHBIA BBIBOJ O JOCTM)KEHHUU L€ KOMMYHHKAIlMM HEMOCPEICTBEHHO
MIOCJIE 3aBEPIICHNS KOMMYHUKaTUBHOTO KOHTaKTa U 000CHOBBIBATH €TO.

13. @dopMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 0O0JacTH HCIOJIb30BAHUS
nH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT). OOyuaromuiicss cMoKeT:

e IIeJICHANPABJIIEHHO  HMCKaTh M  MCMOJb30BaThb  HMH(OpPMAlMOHHBIE  PECYPCHI,
HE0OX0IMMBbIE [yl pelleHrs yIeOHbIX U MPAKTHUECKUX 3a/1a4 ¢ nomMoibto cpeacts UKT;

e BbLIOMpaTh, CTPOUTH MU HCIIOJIb30BATH AJEKBATHYIO WH(OPMALMOHHYIO MOJENb JUIsS
nepeaayl CBOMX MBICJIEH CpPelICTBAMM €CTECTBEHHbBIX U (POPMAJIbHBIX SI3bIKOB B COOTBETCTBHU C
YCIIOBUSIMA KOMMYHHUKAIIUH;

® BBIJEIATh MHPOPMALMOHHBIA aCHEKT 3aJa4M, ONEpUPOBaTh JaHHBIMHU, HCIIOJIb30BaTh
MOJEIIb PELICHUS 3a1a4H;

® 1CIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM (BKJIOYas BBIOOp aJEKBAaTHBIX 3ajaye
MHCTPYMEHTAJBHBIX ~ IPOrpaMMHO-alapaTHbIX CPEICTB M CEPBUCOB) Ul  pEIICHUs
MHGOPMALIMOHHBIX W KOMMYHHUKAIlMOHHBIX Y4eOHBIX 3a7ay, B TOM YHCIE: BBIYHUCICHUE,
HalucaHue MUCeM, COUMHEHUH, TOKIa10B, pedepaToB, CO3JaHUe IIPE3eHTALMN U JIp.;

® 1CII0JIb30BaTh HH(OPMALIMIO C YIETOM ITHUECKHX U IIPABOBBIX HOPM;

e co3JaBaThb MH(OPMALMOHHBIE PECYpChl PAa3HOTO THUMA M A Pa3HbIX ayAUTOpHil,

coOnroaaTh HHGOPMALIMOHHYIO TUTHEHY U MpaBuiia HH()OPMALMOHHON 0€3011aCHOCTH.

Tunosbie 321244 10 GOPMUPOBAHHI0O KOMMYHHKATHBHBIX AefiCTBUHI
® Ha y4yeT MO3ULHHU ITapTHEpa;
® HA OPraHU3aLMIO U OCYILLECTBICHUE COTPYIHUYECTBA;
e Ha nepenady HH(GOPMAIMK U OTOOpaXKEHHE MPEIMETHOTO COACPIKaHUS;
® TPEHMHI'M KOMMYHUKATUBHBIX HABBIKOB;

¢ POJICBBIC UI'PHI.
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npeomemmuule:

1) bopmupoBaHre TpENCTAaBICHUII O MareMaTMKe Kak O METOJE IO3HAHHUs
JNEUCTBUTEIBHOCTH, IO3BOJISAIOLIEM ONMCHIBATh U U3y4aTh PEalIbHbIE MPOLIECCHI U SIBJICHMUS,

2) pa3BUTHE yMEHHI paboTaTh ¢ y4eOHBIM MATEMaTUYECKUM TEKCTOM (aHAIU3UPOBATH,
M3BIIEKaTh HEOOXOAMMYIO HMH(OPMAIMIO), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIH C
IIPUMEHEHUEM MaTeMaTHYeCKON TEPMHHOJOIMM W CHMBOJMUKH, MPOBOJAUTH KiacCU(PUKAINH,
JIOTUYECKUe 000CHOBaHUS, JOKAa3aTeIbCTBA MATEMAaTHUECKIX YTBEPKICHUN;

3) pa3BUTHE TPEJACTABICHUN O 4YHCIC M YHCIOBBIX CHUCTEMax OT HATYpPaJIbHBIX [0
JNEUCTBUTENBHBIX YHCEJ; OBJIAJICHUE HaBbIKAMHM YCTHBIX, NMHCbMEHHBIX, HWHCTPYMEHTaJIbHBIX
BBIYHCJICHUM;

3) OBJIaJICHUE TEOMETPUYECKHM S3bIKOM; pa3BUTHE YMEHHUS HCIIONB30BaTh €ro Jyis
OTHCAaHUS TPEAMETOB OKPYXKAIOIIer0 MHUpA; pPa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH,
M300pa3UTEIbHBIX YMEHHH, HABHIKOB T€OMETPUUECKUX TOCTPOCHHUI;

4) hbopMuUpOBaHHE CHCTEMATHYECKHX 3HAHHN O IUIOCKMX (UTypax M WX CBOMCTBax,
MIPE/ICTaBICHUM O MPOCTEUIINX MPOCTPAHCTBEHHBIX TENaX; pa3BUTHE YMEHHH MOJETUPOBAHUS
peabHbIX CHUTyallMd Ha S3bIKE TE€OMETPHUH, HCCIENOBaHUS TOCTPOCHHOM MOJenu ¢
HCII0JIb30BAHUEM T€OMETPUUYECKUX MTOHSATHI;

5) oBiajicHUe TPOCTCHUIIMMHU CIIOCOOAMH TIPEICTABICHUS W aHAIM3a CTATHCTHYCCKHUX
JTaHHBIX; (OPMHUPOBAHHE NPEICTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pealbHOM
MHpE M O Pa3IMYHBIX CHOCO0aX HMX H3YYEHHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJIEINSIX;
pa3BUTHE yMEHUW U3BIEKaTh MHGOpPMAIUIO, MPEACTaBICHHYI0 B TabauIax, Ha Juarpammax,
rpadukax, ONUCHIBATh U aHAJIM3UPOBATh MACCUBBI YHUCIIOBBIX JIAHHBIX C MOMOIIBIO MOIXOSIINX
CTAaTHUCTUYECKUX  XapaKTePUCTHK, HUCIHOJIb30BaTh IOHMMAHHE BEPOSITHOCTHBIX CBOWCTB
OKPYKAIOIIUX SIBJCHUM MTPU MPUHATHH PELICHUI;

6) pasBUTHE yMEHHI TPUMEHATh HW3yYECHHBIC MOHATHS, PE3YJIbTaThl, METOMBI IS
pelIeHus 3a7a4d MPakTUYECKOro XapakTepa U 3a7ad U3 CMEXHBIX TUCHUIUIMH C UCTIOJIb30BAaHUEM
pyH HEOOXOJMMOCTH CIIPAaBOYHBIX MAaTE€pPHANIOB, KOMIIBIOTEpA, TIOJb30BATHCS OICHKOW U
MPUKUAKON P MPAKTUYECKUX pacuéTax;

7) bopmupoBanre HUHGDOPMAIIMOHHON M aIrOPUTMHUYECKON KyabTyphl; (OPMUpPOBaHHE
NPEJCTAaBICHUS O KOMIbIOTEpE KaK YHHBEpPCAJIbHOM YCTpPOHCTBE 00pabOTKH HHGMOpMAaINH;
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHMI HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX YCTPOICTB;

8) bopmupoBaHre yMeHHUIT (opMaIH3alMu U CTPYKTYpUPOBAHUS MHGPOPMALIUK, YMECHUSI
BBIOMpATh C€MocoO TMpenCcCTaBlIeHUs] JaHHBIX B COOTBETCTBHM C IIOCTAaBICHHOM 3amadeil —
TaOJIMIIbI, CXeMbI, IpaUKU, AUArpaMMBbl, C UCIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOrPAMMHBIX

cpencTB oOpabOTKH JaHHBIX;
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9) dpopmupoBaHUE HABBIKOB U YMEHHUI OE30MAaCHOTO U IEJeCOO00PA3HOTO MOBEACHHS TPH

paboTe ¢ KOMIBIOTEPHBIMH IporpaMmMamMu M B VHTepHeTe, yMEHHs COOJII0JaTh HOPMBI

MH(POPMALMOHHOM STHKH U TIPaBa.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJI'EGPBI

B 7—9 KIIACCAX

BorinyckHuK HayuyuTcesi B 7-9
KJIaccax (J1J1sl MCIoJIb30BaHNS B
MOBCETHEBHOI KNU3HU H
o0ecrnieyeHusi BO3MOKHOCTH
YCHEHIHOr0 MPOI0JIzKeHH s
o0pa3oBaHusi Ha 6a30BOM

YPOBHe)

BbINMyCKHUK MOJYyYHT
BO3MO’KHOCTh HAYYUTHCHA B 7-9
KJ1accax Jisl odecneyeHust
BO3MO’KHOCTH YCHEIIHOT 0
NPOI0JKeHHsI 00pa30BaHUsA HA
0a30BOM U YrJIy0JIEHHOM

9J1eMeHTBI
TEOPUHN MHOKECTB
"
MaTeMaTH4YecKou
JIOTHKH

¢ OnepupoBaTh Ha 6a30BOM
ypOBHe1 IIOHATHUAMU: MHO>KECTBO,
AJIEMEHT MHOXKECTBA,
IMOAMHOXKECTBO, TPUHAIC)KHOCTD,
® 33/1aBaTh MHOXECTBA
TIEPEYHCIICHUEM HX DJIEMEHTOB;

® HAXOJ/MTh MepeceUcHUE,
00BbeMHEHNE, TIOJIMHOXKECTBO B
MPOCTEUIINX CUTYaLIHX;

e OIepupOBaTH Ha Ha30BOM ypOBHE

MOHATHSMU: OIpe/IeIICHHE,
aKcuoma, Teopema,
JI0Ka3aTeNbCTBO;

® IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI JIIs
MOJATBEPKICHUS] CBOUX
BBICKa3bIBaHUH.

YPOBHSIX
o Onepuposamv? noHAMUAMU.
onpeoeneHue, meopema, aKCUoMa,
MHOXCECB0, XapaKmepucmuxu
MHOXICECm8da, INemMeHm
MHOXMCECmea, nycmoe, KOHe4Hoe U
beckoHeuHoe MHOHCecmao,
NOOMHOICECME0,
NPUHAONEHCHOCTb, BKIIOUEHUE,
DPABEHCMBO MHOMCECNE;

® U300padcamv MHOMCECmea u
OMHOUEHUE MHONCECMS C
noOMOWbI0 Kpy208 Junepa;

® onpeodensims NPUHAOIEHCHOCTb
NeMeHmMa MHOHCECmaY,
00beOUHeHUIo U nepece4enuio
MHOICECN8;

® 300a8amb MHO*CECMBO C
HOMOWBIO NepeyUCienUs]
91eMEeHMO8, CII08ECHO20
onucanus;

® onepuposams NOHAMUAMU.
8bICKA3bIBAHUE, UCTMUHHOCTb U
JIONHCHOCMb BbICKA3bIBAHUS,
ompuyaHue 8blCKA3bl8aHULL,
onepayuu Hao 8bICKA3bIBAHUAMIU:
U, UnU, He, YCl08HblE
BbICKA3LIBAHUS (UMNAUKAYUL),

® CmMpoumsb GbICKA3bIGAHUS,
OMPUYAHUS BbICKA3bIBAHULL.

B noBcegHeBHOM KU3HHM M NIPH U3Y4YCHHH APYTUX NPEIMETOB:

® MCIIOJIb30BAaTh rpa(bﬂqecxoe
IMPpCACTAaBJICHUC MHOXCCTB JIJIS1

® cmpoumsv YyenodKu
yM03amroquuﬁ HA OCHoB€e

13HCCL 1 1ajiee — pacno3HaBaTh KOHKPETHLIE IPUMEPHI 06H_IPIX TOHSTUH 11O XapaKTEPHBIM IIPU3HAKaM, BBIIIOJHATH ,I[ef/’ICTB]/UI B COOTBETCTBUH C

ONpeacIeHUEM U HpOCTeﬁmMMH CBOMCTBAMH HOHHTHﬁ, KOHKPETU3UPOBATH IIpUMEPaAMU O6HII/IC TIOHATHUA.
2 SI[BCI) " fJajee — 3HaTh ONPEACICHUE TIOHATHUSA, YMETH ITOACHATDH €0 CMBICII,YMETH UCIIOJIL30BATh ITIOHATHE U €T O CBOIiCTBa TIpy IPOBEACHUN
paCCy)KI[BHI/If/’I, JI0Ka3aTeIbCTB, PEIICHUH 3a1a4.
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OTIMCAHMSI pealTbHBIX MPOIIECCOB U
SIBJICHUH, TIPU PELICHUM 3a7a4
JIPYruX y4eOHBIX MPEIMETOB.

UCNONb308AHUSA NPABUIL IOCUKU,
® LCNONbL308AMb MHONCECMEBA,
onepayuu ¢ MHOXCeCmeamu, ux
epaguueckoe npedcmasienue 0is
ONUCAHUSL PEaNbHbIX NPOYECCO8 U
ABNEHUU.

Yucaa

¢ OnepupoBaTh Ha 6a30BOM ypOBHE
HOHITUSIMU: HaTypaJbHOE YHCJIO,
LIEJI0€ YHCII0, OOLIKHOBEHHAS
IpoOb, gecsTHYHAs 1poob,
cMemaHHas Jpo0b, paroHAIEHOE
YHCII0, apU(PMETUUECKUI
KBaJPaTHBIN KOPEHB;

® 1ICI10JIb30BaTh CBOMCTBA YHCEN U
MIpaBUJIa JCUCTBUM IIPH
BBITIOJTHEHUH BBIYHCIICHUH;

® 1ICI10J1b30BaTh IPU3HAKU
JIeTuMocCTH Ha 2, 5, 3, 9, 10 npu
BBITIOJTHEHUH BBIYHCIICHUN U
PELICHUN HECIIOXKHBIX 3a/1a4;

® BEITIOJTHSTH OKPYTJICHHE
palOHaIbHBIX YHCEIN B
COOTBETCTBUU C MPaBUJIaMH;

® OIICHMBATh 3HAUCHHE
KBaJIPaTHOTO KOPHS U3
MIOJIO’KUTENBHOTO 1IEJIOT0 YHUCIIA;

® pacro3HaBaTh PallMOHAIBHBIC U
UppallOHAJIbHBIE YNCIIA;

® CPAaBHMBATh YUCIIA.

o Onepupogamv NOHAMUAMU.
MHOIHCECMBO HAMYPATILHBIX YUCE],
MHOIHCECMBO YeblX yucel,
MHOIHCECMBO PAYUOHANbHBIX
yucei, UppayuUoHaIbHoe YUCO,
K8AOpamHblll KOPEHb,
MHOIHCECMBO 0eUCMBUMENbHbIX
yycein, eeomempuyeckas
uHmepnpemayusi HamypaibHulx,
Yenvix, payuoHaIbHbIX,
0elcmeumenbHblX Yuce,

® NOHUMAMb U OOBACHAMb CMBICTL
NO3UYUOHHOU 3aNUCU
HAMypaibHO20 YUCid,

® BbINONHAMb BLIYUCTEHUS, 8 MOM
yycie ¢ UCNOIb308AHUEM NPUEMOB
PAYUOHANbHBIX BLIYUCTEHUL,

® BbINONHAMb OKPY2lleHUe
PAYUOHANBbHBIX YUCE C 3A0AHHOU
MOYHOCMbBIO,

® CPABHUBAMb PAYUOHATbHBIE U
UPPAYUOHATIbHBIE YUCTA,

® NpeoCcmasiams payuoOHaIbHOE
YUCo 6 ude 0ecamudHou Opoou
® ynopso0ouusams 4ucia,
3anucanHble 8 guoe
00ObIKHOBEHHOU U QeCAMUYHOL
opoou;

o naxooums HOJ/[ u HOK uucen u
UCNONB3068AMb UX NPU PeUleHUU
3a0au.

B noBceaHeBHOI KM3HM U NPH U3Y

YCHHH APYTUX NPEAMETOB:

® OLICHUBATh PE3YJIbTATHI
BBIUMCIICHUH [IPU pPELICHUN
NPaKTUYECKUX 3a]ay;

® BHITIOJIHATh CPaBHEHHE YKCEN B
peabHbIX CUTYalHAX;

® COCTaBJISITh YUCIIOBBIE
BBIP)XEHUS TPU PELICHUN
NpaKTUYECKUX 33Ja4 U 3a/1a4 U3
JPYruX y4eOHBIX MPEIMETOB.

® NpUMEHAMb NPAsULA
NPUOIUINCEHHBIX 8bIYUCTICHUL NPU
peuleHuu nPpaKmu4ecKux 3a0a4 u
peuteHuy 3a0a4 Opy2ux yueOHvix
npeomemos;

® GLINOIHAMb CPABHEHUE
Pe3yIbmamos GluUCIeHUl npu
peuleHuu nPaKmu4ecKux 3a0ay, 6
MOM YUCIe NPUOTUNCEHHBIX
BbIYUCTICHULL,

® cocmaegnams u OYeHUueamby
YUCNI0BbLE BLIPANCEHUS NPU

peuteHuu npakmudecKux 3a0a4 u
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3a0ay u3 opyaux y4eoHvlx
npeomemos;

3anucebi8amy u OKpy2iamo
YUCNI0BblE 3HAUCHUSL PEaIbHbIX
8eUYUH C UCNONb30BAHUEM
PA3HBIX CUCTNEM UBMEPEHUs.

ToxknecTBeHHBIE
npeodpazoBanusi

® BhINoHATh HECIOXKHbIE
npeoOpa30BaHus ISl BEIYUCICHUS
3HAQ4YECHMI YHUCIIOBBIX BBIPAKCHMI,
COJIEpIKalUX CTEIIEHH C
HaTypaJIbHBIM IOKa3aTeleM,
CTENEHH C LEJbIM OTPULIATETbHBIM
MOKa3aTesem;

® BBINIOJIHATH HECJIOKHbIE
npeoOpa3oBaHus IETbIX
BBIPAKEHUI: PACKPhIBAaTh CKOOKH,
MIPUBOIUTH TIOJJOOHBIE CIaraeMele;
® 1ICII0JIb30BaTh (POPMYIIBI
COKPAILEHHOTO YMHOXEHHUS
(KBagpaT CyMMBbI, KBaJpar
Pa3HOCTH, Pa3HOCTH KBaJIpaToB)
JUIS YIPOIIEHUS BEIYUCIICHUM
3HA4YECHUI BBIPAKECHUN;

® BBITNIOJIHATDH HECIIOKHBIE
npeoOpazoBaHus APOOHO-
JIMHEWHBIX BBIPAKEHUHN 1
BBIPAKEHUH C KBaJPaTHBIMU
KOPHSIMH.

e Onepuposams NOHAMUAMU
cmeneHu ¢ HamypaibHbIM
nokazamenem, CmeneHu ¢ Yeavim
OMpUYamenbHbiM NOKA3amenem,
® GLINONIHAMb NPEoOPA308aAHUSA
YenblX BbIPANCEHUL: OeliCMBUsL C
00HOUNEeHaAMU (ClloJiceHUe,
sbluUmManue, YMHONCEeHUe),
oeticmeusi ¢ MHO2OYleHAMU
(cnodxcenue, gpluumanue,
VMHOdICEHUE),

® GLINONIHAMb PA3LOANCEHUE
MHO20YJIEHO8 HA MHOMCUMENU
OOHUM U3 CNOC0008: BblHeCceHUe
3a ckoOKY, epynnuposKa,
UCnonb308aHue Hopmy
COKPAUeHHO20 YMHONCEHUSL,

® 8bl0eIAMb KBAOPAM CYMMbL U
PA3HOCMU OOHOUTIEHO8,

® PACKIAObI8AMb HA MHOJCUMENU
K8AOPAMHbIU MPEXUTIEH,

® GLINONIHAMb NPEoOPA308AHUSA
BbIPANCEHULL, COOEPHCAUUX
Ccmenetu ¢ Yyeavimu
ompuyamenbHbiMu
nOKa3amensimu, nepexooums om
3anucu 6 ude CmeneHu ¢ Yeabim
OmMpUYamenbHbiM NoKa3amenem K
3anucu 8 guoe opoou,

® GLINONIHAMb NPEoOPA308aAHUS
OpOOHO-PAYUOHATILHBIX
BbIPAICEHULL: COKPAUeHUE
Opobeil, npusedeHue
aneebpauveckux opooeil Kk
00wemy sHameHamenro,
CILOJICeHUE, YMHONCEHUE, OeleHUe
aneebpauveckux opooeil,
8038e0eHUe aneebpauieckoll
O0pooU 8 HAMYPATLHYIO U YETVI0
OMPUYAMETLHYIO CIENEHb,

® GLINONIHAMb NPEoOPA308aAHUS
8bIPANCEHULL, COOEPHCAUUX
K6aopammubvie KOPHU,

® gul0eisImb K8aopam Cymmbvl Uiu
PAazHoOCmu 08YYleHA 8
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BbIPANCEHUSX, COOEPAHCAUJUX
K8aOpammubvie KOPHU,

® BbINOIHAMb NPE0OPA306aAHUS
BbIPANCEHULL, COOEPHCAUUX
MOOYTIb.

B noBceHEeBHOM KM3HH U NP U3YYCHHUH NPYI'UX NNPEAMETOB:

® [ITOHUMATh CMBICJI 3aIlITMCHU YHUCJIa B
CTaHAapTHOM BHUJC,

e OTIepHUPOBATh Ha OA30BOM YPOBHE
IMOHATHUEM «CTaHAAapTHAaA 3aIllUCh
qucay.

® BbINOIHAMb NPEOOPA30BAHUA U
oelicmeusl ¢ YUCiIamu,
3aNUCAHHBIMU 8 CIAHOAPTNHOM
suoe;

® BLINOIHAMb NPEOOPA30BaAHUS
aneebpautecKux 8bipaicenutl npu
peuieHuU 3a0ay Opy2ux yueOHvIX
npeomemos.

YpaBHeHus u
HepaBeHCTBa

¢ OnepupoBath Ha 6a30BOM ypOBHE
TOHSATUSIMH: PABEHCTBO, YHUCIIOBOE
PaBEHCTBO, YypaBHEHUE, KOPCHB
ypaBHEHUS, PEIICHUE YPaBHEHUS,
YHICIIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHUE
HEpaBEHCTBA;

® IPOBEPSTH CIPABETUBOCTH
YUCJIOBBIX PABEHCTB U HEPABEHCTB;
e peliaTh JUHEeHHbIE HEPAaBEHCTBA U
HECJIOKHbIE HEPAaBEHCTBA,
CBOJSILIMECS K TMHEHHBIM;

® pelIaTh CUCTEMBbI HECTIOKHBIX
JIMHEWHBIX YpaBHEHHUI,
HEPaBEHCTB;

® IPOBEPATH, SBISETCS JIU JaHHOE
YHCIIO PEIICHUEM ypaBHEHUS
(HepaBeHCTBA);

e peliath KBaJpaTHbIC ypaBHEHUS
o ¢opMyse KOpHel KBaJIpaTHOTO
ypaBHEHUS;

® 11300paXKaTh pPeLICHUs
HEPABEHCTB U UX CUCTEM Ha
YUCIIOBOM MPSAMOI.

o Onepupogams NOHAMUAMU.
VpasHeHue, HepaseHCMB0, KOPeHb
VPABHEeHUsl, peuieHue
HepaseHCmad, PaeHOCUbHbLE
ypaeueHrusl, 001acms onpeoesieHus
YpagHeHusi (HepaseHcmaa,
cucmemvl YpagHeHul Uil
HepaseHcmas),;

® pewiams TUHelHble YPAGHEHUs U
VPABHeHUsl, C800UMbLE K
JIUHENIHBIM C NOMOWbIO
MOACOECHMBEHHBIX
npeobpazosanuil;

® peuiams K8aOpamHule
VPABHEHUs U YPAGHEHUS,
C800UMbBLE K KBAOPAMHBIM C
HOMOWBIO MOACOECMBEHHBIX
npeobpazosanuil;

® pewiamsv OpoOHO-TUHElIHbIE
VPaBHeHUs1;

® pewams npocmeniuiue
UpPPAYUOHAIbHYLE YPABHEHUS 8UOA

fx) =a, ()= [O(x);
e pewiamy ypasuenus euda X' = a;
® pewams ypasHeHus: Cnocobom
PA3N0ACEHUSI HA MHONCUMENU U
3amMeHbl nepemeHHOU;
® UCNOIB308AMb MEMOO
UHMEPBANI08 O/ PeUleHUs. YeblX
U OpOOHO-PAYUOHATILHBIX
HepageHCcma,
® pewams TUHelHble YPAGHEeHUS U
HepageHcmea ¢ napamempamu;
® peuams Hec104CHbLE
Keaopammovie YPasHeHuUs C
napamempom;
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® peuams HeC0MHCHbIE CUCTEMbL
JIUHEHBIX YPAGHEHUL C
napamempami;

® peuams HeC0MHCHbIE YPAGHEHUS.
8 YenblX YUCLAX.

B noBceqHEeBHOM KH3HU U IPHA U3YYCHUH APYI'UX NMPEAMETOB:

® COCTaBJIATh U PELIATH JIMHEWHBIC
YpaBHEHUS IIPU PELLECHUH 3a/1a4,
BO3HUKAIOIIKX B IPYIHX y4EOHBIX
IIpeIMETaXx.

® COCmMasnAms U peuams
JuHelnble U KeaopamHvle
VpasHenusl, ypasHeHus, K HuM
ceoosuuecs, cucmembl TUHEUHbIX
VpasHeHull, HepaseHcme npu
peuieHuy 3a0ay Opyaux y4eoHvix
npeomemos;

® GbLINOIHAMb OYEHK)
npasoonooodus pe3yibmamos,
nONY4aemblX npu peueHuu
JIUHEUHBIX U K8AOPAMHbBLX
VPABHEHUU U CUCMeM JTUHEUHbLX
VpasHeHuii U HepageHcms npu
peuteHulu 3a0ay Opyeux yueOHbvIX
npeomemos;

® 8bIOUPaAMb COOMEEMCMEYIoUjUe
VpasHenusl, HepageHCMBea UL UX
cucmemvl 01 COCMABLEHUS
Mamemamuyeckou Mooenu
3A0AHHOLL PeaibHOl CUmyayuu
UU NPUKIAOHOTU 3A0a4U;

® yMemb UHMepnpemuposams
NONYYEeHHbIU NPU peuleHuy
VpasHeHusl, HepaseHCmaea Uil
cucmemul pe3yibmam 8
KOHmMeKcme 3a0aHHOU peaibHOl
cumyayuu Ui nPUKIaoHou
3a0ayu.

D yHKUUHA

e HaxoauTh 3HaueHne GpyHKUUU 1O
3aJaHHOMY 3HAUYEHUIO apTyMEHTa,
® HAXO/AUTh 3HAYEHUE apryMeHTa
0 33JaHHOMY 3Hau€HHIO QYHKIUU
B HECJIOJKHBIX CUTYalMsX;

® ONIPEETATH [0JIO’KEHUE TOUKH 110
e€ KoopJMHaTaM, KOOPAUHAThI
TOUKH MO €€ MOJIOKEHHIO Ha
KOOPJAMHATHOH IJIOCKOCTH;

® 110 rpauKy HaXOAUTh 00JIACTh
OTIpeieNIeH s, MHOKECTBO
3Ha4YeHUH, HyaU QYHKIUH,
POMEKYTKU 3HAKOTIOCTOSTHCTBA,
MIPOMEXXYTKH BO3pACTaHUS U
yObIBaHUs1, HAUOOJIbILIEE U
HaMMeHblIIee 3HaYeHUs PYHKIIH;
® CTPOUTH I'padyK JUHEHHON

e Onepupogamsv NOHAMUAMU:
@DYHKYUOHANbHAS 3A68UCUMOCTID,
@yHryus, epagux ynxyuu,
Ccnocobwbl 3a0anus pyHKyuu,
apeymenm u 3HayeHue QyHKyuu,
obnacmo onpedeneHust u
MHOJICECm8o 3Ha4eHUuli pyHKyuu,
HYU PYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU,
YEMHOCMb/HEeYEMHOCMb
dyHryuu;

® cmpoums epaghuxu TUHeUHoU,
K8AOpamuyHoU QyHKyutl,
06pamHol NPONOPYUOHATLHOCMU,

@yHxyuu suoa: Yy =a+ ,
X+D
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bynxumn;

® [IPOBEPSITH, SBISIETCS JIN JAHHBINA
rpaduk rpaduKoM 3aaHHON
GbyHKUIMYU (JTUHEHHOM,
KBaJ[paTUYHOM, 00paTHOM
MPOTIOPIIMOHAIIBHOCTH );

® OTIPEACTIATH MPUOIMKEHHBIC
3HA4YEeHUsI KOOPIUHAT TOUKU
nepecedeHust rpaduKoB QyHKIHIA;
® o1IepupOBaTh Ha 0A30BOM YpOBHE
HNOHATHSAMH: TTOCIIEIOBATEIBHOCTD,
apupMeTHIeCcKas porpeccus,
reOMETPUYIECKasi IPOTPECCHS;

e pemaTh 3a/1a41 Ha MPOTPECCHH, B
KOTOPBIX OTBET MOXET OBITh
MOJTy4EeH HETMOCPEICTBEHHBIM
noAcY€TOoM 6€3 MpUMEHEHUs

dhopmy.

y= X,y="x,y=y%j

® Ha npumepe KeaopamuiHou
@yHKYUU, UCNONB308aMb
npeobpaszosanus epaguxa
@yuxyuu y=f(x) o nocmpoenus
epaguxos pyuxyuil
y=af (kx +b) +c;

® COCMasAms YpagHeHUs NPSAMOU
1O 3a0AHHBIM YCIO0BUAM:
npoxoosweti uepe3 08¢ MOYKU C
3A0AHHBLIMU KOOPOUHAMAMU,
npoxoosweti uepe3z OaHHYI0
MOYKY U NAPALIEeIbHOU OAHHOU
NpAMOU,

® uccnedosams YHKYUIo no eé
epauxy;

® HAX0OUMb MHONCECMBO
3HAYeHUll, YU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU
dyukyuu;

® onepuposams NOHAMUAMU.
nOC1e008amenbHOCHIb,
apugmemuueckasn npospeccus,
2eoMempuiecKkas npocpeccusi;

® pewiams 3a0auu Ha
apugpmemuueckyio u
2e0MempU4ecKyio npocpeccuro.

B noBceHeBHO KU3HH M NIPH U3Y4YEHHH APYTUX PeIMETOB:

® JICII0JIb30BaTh rpaduku
peabHBIX MPOIECCOB U
3aBHCUMOCTEH JUIs OTIPE/ICIICHUS
WX CBOMCTB (HAHOOJBIINE U
HaMMEHBIIINE 3HAYCHUS,
POMEKYTKH BO3PACTaHHS U
yObIBaHUS, 001acTH
TIOJIOXKHUTEIBHBIX U OTPUIATEIBHBIX
3HAYCHHUH M T.I1.);

® JICII0JIb30BaTh CBOMCTBA
TUHEHHON GyHKIMU U ee Tpaduk
U PEIICHUH 3a7a4 U3 APYTUX
y4EOHBIX MPEIMETOB.

® WITIOCIPUPOBANb C NOMOWbIO
epaguxa peanvhyio 3a8UCUMOCTb
unu npoyecc no ux
XapakxmepucmuKkam,

® LCNOIL308AMb CEOUCMEA U
epagux keaopamuunou QyHKyuu
npu peulenuu 3a0a4 u3 opyaux
VuebOHbIX NpeoMemos.

CraTucruKa u
Teopust
BEPOATHOCTEH

e lImMeTh nipesicTaBICHUE O
CTaTUCTHYECKUX XapaKTEPHCTUKAX,
BEPOSATHOCTH CITYYaitHOTO COOBITHSI,
KOMOWHATOPHBIX 33/1a4ax;

e periath MpOCTEUIIINe
KOMOHMHATOPHBIC 3aJ1a41 METOZIOM
MPSIMOTO M OPraHU30BAaHHOTO
nepebopa;

o Onepuposams NOHAMUAMU.
cmonbuameie u Kpy2osbvie
ouazpammul, mabIuybl OGHHBIX,
cpedHee apugmemuueckoe,
MeouaHa, Haubonvulee u
HauMeHbvuee 3HaueHus 6bl100PKU,
pasmax 8blOOpKU, OUCnepcus u
cmanoapmHoe OMKIOHeHUe,
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® TIPE/ICTaBIATH JaHHBIC B BUJIE
Tabul, AUarpamm, rpapuKoB;

® 4yTaTh UH(HOPMAIIHIO,
MPEICTABICHHYIO B BH/IE TaOJIHUIIBI,
JarpaMMBl, Tpaduka;

® OIpeNeNATh OCHOBHBIE
CTaTUCTHYECKHE XapaKTEPUCTUKU
YHCIIOBBIX HAOOPOB;

® OILICHMBATh BEPOSTHOCTH COOBITHUS
B IIPOCTEMIINX CIIyqasix;

® IMETh IPECTABICHUE O POJIU
3aKOHa OOJIBIINX YHCEN B
MaCCOBBIX SIBJICHUSX.

CYYAUHAS USMEHYUBOCTb,

® u381eKAMb UHPOPMAYUIO,
npeocmasieHHyio 8 madauyax, Ha
ouazpammax, epagpurax;

® cocmasnsams mabauybl,
CmMpoums Ouazpammol U 2paghuxu
HA OCHOBE OAHHBIX,

® onepuposamb NOHAMUAMU.
¢axmopuan yucna,
nepecmano8Ku U couemaHus,
mpeyeonvnuk Ilackans,

® NpUMEHAMb NPABUTO
npou3zeeoeHus: Npu peuleHuy
KOMOUHAMOPHBIX 3A0a4,

® onepuposams NOHAMUAMU.
CAVUAUHBLL ONBIM, CAYUAUHBLU
8b100p, ucnvimatue,
nemMeHmapHoe caydatinoe
cobvimue (Ucxod), kiaccuveckoe
onpeoeneHue eposSmHOCMU
CYYAaliHo20 coObImus, onepayuu
HAO CYYAUHBIMU COOLIMUAMU,

® npeoCcmasiams UHGOPMayuio ¢
noOMOWbI0 Kpy20e Junepa;

® peuiamsv 3a0ayu Ha 8blUUCTIEHUE
8€POSIMHOCMU C NOOCYEmMOM
KOIU4ecmea apuanmos ¢
HOMOUBIO KOMOUHAMOPUKU.

B noBcegHeBHOM KU3HM M NIPH U3YYEeHHHU APYTUX NPeIMETOB:

® OIICHUBATh KOJUYECTBO
BO3MOKHBIX BAPUAHTOB METOIOM
nepebopa;

® IMETh NPEACTABIECHUE O POJIU
IIPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHIA;

® CPaBHMBAaTh OCHOBHBIE
CTaTUCTUYECKUE XapAKTEPUCTUKH,
IIOJIy4YEHHBIE B IIPOLIECCE PELICHHUS
IPUKJIAJHON 3a1a4M, U3y4EHUs
PEANIBHOTO SIBJICHUS,

® OLICHUBATH BEPOSATHOCTD
peabHbIX COOBITUH U SBICHUN B
HECJIOKHBIX CUTyallUsX.

® u387IEKAMY,
UHmMepnpemuposams u
npeobpazosvl8amsb UHGOpMayUIo,
npeoCcmasieHHy0 8 maoauyax, Ha
ouazpammax, epagpuxax,
ompasicarowyro ceoucmsea u
XapaxkmepucmuKkuy peaibHbixX
npoyeccos u A8NeHuUl,

® onpeoensims CMAMUcCmuyecKue
xapaxkmepucmuxu bl00pPOK no
maoauyam, ouazpamman,
epaguxam, bINOIHAMb
cpasHenue 8 3a8UCUMOCIU OM
yenu pewleHus 3a0ayu;

® OYeHUBAMb BEPOSMHOCHIb
PeanvbubiX cOObIMULL U SA8TIeHUI.

TexcToBBIE
3a1a49H

e PeniaTh HECIIOKHBIE CIO)KETHBIE
3a/1auM pa3HbIX THUIIOB Ha BCE
apudmeTnueckue AeWCTBUS,

® CTPOUTH MOJIETb YCIIOBHS 33714
(B BUE TaONIHUIIBI, CXEMBI, PUCYHKA
WJIM YpaBHEHHUS), B KOTOPOU JaHbI

e Pewams npocmoie u CLONCHbIE
3a0ayu pazHblx MUnos, d Makice
3a0ayu NOGbLIUEHHOU MPYOHOCTIU,
® LCNONL306aMb PA3HbIE KPAMKUE
3aNUCU KAK MOOENU MEKCMO8
CILOJHCHBIX 3a0ay OJis NOCIPOeHUs.
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3HA4YEHM ABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C
LEJIBIO [IOUCKA PELICHUS 3a1a4H;

® OCYILIECTBIIATH CIIOCOO MOKMCKA
pelIeHns 3a1a4k, B KOTOPOM
paccyKJeHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WITH OT TpeOOBaHUS
K YCJIOBHIO;

® COCTaBJISITH IJIaH PELLCHUs
3ajauuy;

® BBIJICIISITH ATAIbl PELICHUS
3ajauuy;

® HHTEPIIPETUPOBATH
BBIYMCIIATENBHBIC PE3YIIbTATHI B
3ajaue, UCCIIEeJ0BATh IIOJIyYEHHOE
pelIeHne 3a1auu;

® 3HATb PA3JIMYUE CKOPOCTEH
o0BeKTa B CTOAYEH BOJIE, MPOTHUB
TEUEHUS M TI0 TEUCHUIO PEKH;

e pelaTh 3a/1a4i Ha HaX0K/IEHUE
YaCTH YUCJIa ¥ YUCIIA TI0 €ro 4acTH;
e pemiaTh 3a/1a4M pa3HbIX THUIOB (Ha
paboTy, Ha TOKYIIKH, Ha
JIBM)KEHUE), CBA3BIBAIOLINX TPU
BEJIMYUHBI, BBIACTATH 3TH
BEJIMYUHBI M OTHOILIEHUS MEXY
HUMU;

® HaXO/IUTh MPOLIEHT OT YKCIIa,
YHCJIO MO MPOLIEHTY OT HEro,
HaXOJUTh NPOLEHTHOE CHUKEHUE
WIN IPOLIEHTHOE MOBBILLICHUE
BEJIMYMHBI;

e pelaTh HECJIO)KHBIE JIOTHYECKHE
3aJjauu METOJ0M pacCyKICHUH.

HOUCKOBOU CXeMbl U PeULeHUs]
3a0au,

® paznuuames Mooeib mexkcma u
MOOeb peuleHus 3a0adu,
KOHCMPYUpOo8ams K 0OHOU
MOoOenu peulenusi HeCI10HCHOU
3a0a4u pazHvle MOOeIU MmeKcma
3a0aqu;

® 3HAMb U NPUMEHAMb 00a
cnocoba noucka peulenusi 3a0ay
(om mpebosaHus K yCiosuio u om
YCR08us K mpebo8anuio);

® MOO0enUpo8ams paccyHCoeHust
npu NOUCKe peueHus 3a0a ¢
nomMowbio epagh-cxemol;

® gbl0eIAMb IMANBL PEUleHUs
3a0a4u U co0epAHcaHUue Kaxrcoozo
amana;

® yuems 6b10Upams
ONMUMATILHBIN MEMOO peuleHUs
3a0a4u U 0CO3HABAMb 8bLOOP
Memooa, paccmampusams
PAa3udHble MEMOObl, HAX0OUMb
PasHble peuienus 3a0ayu, ecu
B03MOJICHO,

® AHATUBUPOBANb 3AMPYOHEHUSL
npu pewenuu 3a0ay,

® GLINOIHAMb PA3IUYHbIE
npeobpa308aHUsL NPEONONCEHHOU
3a0auu, KOHCMPYUpOB8ams HOBble
3a0ay4u U3 OAHHOU, 8 MOM YUCTIe
obpamuuvle;

® UHMEPNPEMUPO8ams
BLIUUCIUMENbHBIE PE3YIbMAMbl 8
3a0aue, UCCIe008amMb NOJIYUEHHOE
peuierue 3a0auul;

® QHATUBUPOBANL BCEBOZMOICHBIE
cumyayuy 63auUMHO20
pacnonodicerus 08yx 00beKmos u
UBMEHEHUE UX XAPAKMEPUCTUK
npU COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmostue)
npu peutenuu 3a0ay Ha 08UNCeHUe
08yX 00beKMo8 KaK 8 00HOM, MAakK
U 8 NPOMUBONOTIONHCHBIX
HanpasieHusx;

® UCCIe006aMb 6CEBO3MOIICHLLE
cumyayuu npu peuleHuu 3a0ay Ha
oguoicenle no pexe,
paccmampusams pasHvie
cucmemvl omcuéma,
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® pewiamsv pazHooopasvie
3a0aqu «Ha yacmuy,

® pewiamsv u 000CHOBLIBAMb CE0E
peutenue 3a0ay (8vi0ensimb
MamemamuyecKkyro 0CHO8Y) Ha
HAXoxcoeHue 4acmu 4ucia u
YuCaa No e20 4acmu Ha OCHOBe
KOHKDEMHO20 CMbICAA OpOOU;

® 0CO3HABAMb U OOBACHAMD
UOEHMUYHOCTb 3a0aY PA3HBIX
MUNo8, CA3bIBAIOWUX MPU
senuyUnbl (Ha pabomy, Ha
HOKYNKU, HA
08uUdiCeHUe).8b10eNAMb IMU
BEUYUHBL U OMHOULEHUSL MENHCOY
HUMU, NPUMEHAMb UX NpU
peuieHuu 3a0at,
KOHCMPYUposams cooCmeenHbvle
3a0ay YKA3aHHbIX MUNOS;

® 871a0emb OCHOBHBIMU MEMOOAMU
peweHus 3a0ay Ha cmec,
CNasbl, KOHYESHMPayuu,

® pewiamsv 3a0a4u Ha NPOYEHMbl,
8 MOM YUCTe, CLONCHbIE
npoyeHmsi ¢ 060CHOBAHUEM,
UCNONb3Ys paA3HbIE CNOCOObL,

® pewiamy 1o2udecKue 3a0a4u
PA3HBIMU CHOCODAMU, 8 MOM
yucne, ¢ 08yMsL OIOKAMU U C
mpemsi O10KamMu OAHHBIX C
nomouwibo maobauy,

® pewams 3a0a4u no
KOMOUHAmMopuKe u meopuu
8EPOSIMHOCMEN HA OCHOBE
UCNONb308AHUS U3YYEHHBIX
Memooos u 060CHOB8bIBAMD
pewieHue;

® peuiamyv HeCl0JiCHble 3a0aUl NO
MAmemMamuyecKol Cmamucmuke;
® 0611a0€Mmb OCHOBHLIMU
MemMoOamu peuet st CIOHCEeMHbIX
3a0a4: apugmemuyeckuil,
aneebpauyeckutl, nepebop
8APUAHMO8, 2eOMeMPUYECKULL,
epaghuyeckull, NPUMeHIMb UX 8
HOBbIX NO CPABHEHUIO C
UBYYEHHBIMU CUMYAYUSIX.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH JPYTHX NPEIMETOB:

® BLIJIBUI'aTh THIIOTEC3bI O
BO3MOJKHBIX IIPCACIBbHBIX
3HAYCHUAX UCKOMBIX B 3a1a4€

® gul0eiAmb NPU peleHul 3a0ay
Xapakxmepucmuxu
paccmampusaemoll 6 3a0aye
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BEJIMYUH (JIeN1aTh MPUKHUJIKY).

cumyayuu, OmiudHvle Om
peanvHbix (me, om KOMopbix
abcmpazuposanucs),
KOHCMPYUpo8ams HOBble
cumyayuu ¢ y4émom Imux
Xapaxkmepucmux, 8 YacmHoCmu,
npu peutenuu 3a0a4 Ha
KOHYEHMpayuu, y4umvléams
NJIOMHOCMb 8eUeCmad,

® peuams u KOHCMpPYuposams
3a0ayu HA OCHOBE PACCMOMPEHUS
PeanbHbIX cumyayuil, 8 KOmopwix
He mpebyemcst mOYHbLLL
BHIYUCTUMETILHBLU Pe3YTbIMAm,

® peuiams 3a0a4u Ha OBUNCEHUE
no peKe, paccmampusds pasHvle
cucmemvl omcyema.

Hctopus e OnuchIBaTh OTAEIBHBIE e Xapaxmepuzosams 6K1a0
MaTeMaTUKHU BBIJAIOIINECS PE3YIIbTATHI, 8b10AIOWUXC MAMEMATNUKO8 8
MOJTyYCHHBIEC B XOJI€ Pa3BUTHUS paszeumue MamemMamury U UHbIX
MaTeMaTUKU KaK HAyKH; Hay4uwlx odracmeli;
® 3HaTh NIPUMEPBI MATEMATHYECKUX | ® HOHUMAMb POJib MAMEMAMUKU 8
OTKPBITHI U UX aBTOPOB, B CBS3U C | paszsumuu Poccuu.
OTEYECTBEHHON U BCEMUPHOI
HUCTOPHEH;
® [IOHUMAaTh POJIb MATEMATUKH B
pazButuu Poccum.
Meroant ¢ BeiOupats 1moaxoasmmit e lcnonv3ys uzyyeHuvie Memoowl,
MaTeMaTHKHU W3YYEHHBIN METOJ 7Sl pEeLIeHUH npo8ooUMs 00KA3AMeNbCHEO,

W3YYEHHBIX TUIIOB
MaTeMaTHYeCKUX 3a7ay;

® IPUBOIUTH TPUMEPHI
MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH B OKpYKaroen
JNEUCTBUTENBHOCTH U
MIPOU3BEACHUSIX UCKYCCTBA.

8bINOIHAMb ONPOBEPICEHUE,

® gbLIOUPaAMb U3YUEHHbIE MEeMOoObl
U UX KOMOUHAYUYU OISl peuleHust
MamemamuyecKux 3a0ay,

® LCNOIL308AMND
MamemamuyecKkue 3HaHUs 05
OnuUcaHus 3aKkOHOMepHoCmell 8
OKpydfcarouyeri
oeticmeumenbHOCmMu U
NpOU38eOeHUAX UCKYCCMBA,

® npuUMeHsmb npocmetiuiue
npocpamMmuble Cpeocmea u
9NeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl Npu peuteHuu
Mamemamuyeckux 3a0adu.

COJEP)KAHUE YYEBHOT' O ITIPE/IMETA

9J1eMeHTBI TCOPHU MHOXKECTB U MaTeMaTH4eCcKoil JOrHKH!

Cornacao ®I'OC ocHOBHOTO 00111eTO 00pa30BaHUs B KypC MaTEeMaTHKH BBEACH pas3fel

«HOFI/IKa», KOTOpBIﬁ HC NpCAnoJIaracT AOIOJHUTCIIbHBIX YaCOB HA U3YUCHUU U BCTPAUBACTCA B
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pa3IMyHbIE TEMbI KypCOB MATEMAaTHKU U MPEABAPSIETCS 03HAKOMJIEHUEM C 3JIEMEHTAMU TEOPUH
MHOECTB.

MHo:kecTBa M OTHOIIEHHUS MEK1Y HUMU

MHOK€eCTBO, Xapakmepucmuueckoe C0UCME0 MHON*CeCmed, >SIEMEHT MHOKECTBa,
nycmoe, Komeunoe, beckoneunoe mHodcecmso. 1logmHoxecTBo. OTHOLIEHUE MPUHAAICKHOCTH,
BKJIFOUCHUSI, PaBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3a/IaHUsT MHOXECTB, PACHO3HABAHUE
NOOMHOINCECMS U INEMEHNO8 NOOMHONCECME C UCNONIb30BAHUEM KPY208 Jiliepa.

Onepanum Hal MHOKeCTBAMM

[lepeceuenne u 0O0BEOUHEHME MHOXECTB. PazHocmb  MHOdCeCms, OONONHeHUe
MHOXMCcecmsa. Mumepnpemayus onepayuti Ha0 MHOXCECMeamu ¢ NOMOWbIO Kpy2os Jiiepd.

DJIeMeHTBhI JIOTHKH

Ompenenenue. YTBepkaeHUs. AKCHOMBI U Teopembl. Jloka3zaTenbcTBO. JlokazaTenbCcTBO
oT mpoTuBHOTO. Teopema, obpaTHas nanHOU. [IpuMep u KOHTpHIpPUMED.

Bbicka3biBaHUA

HctuHHOCTD W JIOKHOCTH BbICKa3bIBaHUA. CodicHble U  Npocmvle  blCKA3bIGAHUS.
Onepayuu Hao 8bICKA3bIBAHUAMU C UCNONIL30BAHUEM JIOSUYECKUX CBA30K: U, WU, He. Ycnoeusvie
BbICKA3bIBAHUS (UMNIUKAYULL).

Yucaa

PanuonanbHbIe ynciIa

MHOK€eCTBO palMOHaIbHBIX YyKcen. CpaBHEHUE pallMOHAIIbHBIX yucen. JleicTBus ¢
paloHaIbHBIMU YUCIaMu. [Ipedcmasienue payuoHaibHo20 YUCia 0ecamuiHol Opoobio.

HppaunonajbHbie YUCIA

IlonsaTue HPppallMOHAJIBHOI'O 4HucJia. Pacno3naBanme HppaquOHAJIBHBIX YHUCEIIL. HpI/IMCpr

JI0Ka3aTenbeTB B anreOpe. MppaunoHanbHOCT yncia \/E . IIpumenenne B reomerpun. Cpagrenue
uppayuoHailIbHblX yucen. Mnoocecmeo oelicmeumesnbHbiX YUceil.

ToxnecrBeHHble  NpeoOpa3oBaHuA

YucnoBbie 1 0yKBeHHbIE BBIPAKECHHSA

BeipaxkeHue ¢ nepeMeHHOW. 3HaueHue BbIpakeHHs. [loacTaHOBKA BBIPaKEHUM BMECTO
[IEPEMEHHBIX.

Llebie BbIpamKeHUs

CreneHp ¢ HaTypaJbHBIM MOKa3aTeiaeM M e€ cBoiicTBa. IIpeoOpa3oBaHus BeIpakeHUil,
COZIEp KAIIUX CTEIEHU C HATypaJbHBIM IIOKA3aTEIIEM.

OpnouneH, MHorowieH. /[leficTBUs ¢ OJHOWIEHAaMH M MHOTOYJIEHAMH (CIJIOKEHHE,
BBIYMTAHUE, YMHOXKEHHE). POpMYsIbl COKPAIIEHHOTO YMHOKEHHS: pa3HOCTh KBAJpaTOB, KBAapaT

CYMMEI U pa3HOCTI/I.P8.3J'IO)KCHI/IG MHOT'O4JICHA Ha MHOKHTCJIN: BBIHCCCHUC O6I.I.lCl"O MHOXKHTCIIA

26



3a CKOOKH, epynnuposxa, npumenenue @Hopmyn cOKpawjéHno2o ymHoouceHusi. Keaopammoiii
MPEXUNIEH, PA3N0JICEHUE KEAOPAMHO20 MPEXUTIEHA HA MHOMCUMETU.

JIpoGHO-panHoOHAIbHBIE BHIPAKEHHU S

Crenenp ¢ mnenbIM ToKazareneM. llpeoOpazoBaHue APOOHO-TMHEHHBIX BBIPAKECHUI:
CIIO’)KEHHE, YMHOXKEHUE, NeNeHue. Aneebpauieckas opoodw./Jonycmumbie 3HaUeHUus nepemeHHbIX
8 O0pobHO-payuonanvhvix evipadicenusx. Cokpawenue aneedpauveckux opobeu. Ilpusedenue
aneebpauueckux opodei k obwemy 3namenamenio. [leicmsus ¢ aneedpauyeckumu Opoosmu:
Cll0JHCeHUe, 8bluUmanue, YMHONCeHUe, OeleHue, 8036e0eHUe 8 CINENeHb.

IIpeobpazosanue vipadicenuti, co0epHcaujux 3HaK MooyJsl.

KBaapaTHbie KOpHH

Apudmernueckuil kBaapaTHbIH KopeHb. [IpeoOpa3oBaHMe BbIpaXKEHUH, COAEpKAIIUX
KBaJ[paTHbIE KOPHH: YMHOXXCHHE, JeJICHHE, BBIHECEHHE MHOXXHUTENS HW3-T0JI 3HaKa KOPHS,
BHeceHUue MHOMCUMes 0O 3HAK KOPHSL.

YpaBHeHUsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus1

[lonsiTne ypaBHeHHS U KOpHS YypaBHEHUS. [IpedcmasneHue o pagHOCUNLHOCTU
ypasnenuii. Obnacms onpeodeneruss ypasHeHus (001acms OONYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €er0 KOPHU

Pemenue nuHeHbIX ypaBHEHU. JIunelinoe ypasuernue ¢ napamempom. Konuwecmeo
KOpHell TUHelHo20 ypasHeHus. Peuwlenue nuneltiHvlx ypasHeHuli ¢ napamempom.

KBanpaTHoe ypaBHeHMe U €r0 KOPHH

KBanparuble ypaBHeHusa. Henonnele kBaapaTHble ypaBHeHMs. J[MCKpUMHHAHT
KBaJpaTHOro YypaBHeHus. DopMmyna KOpHEHl KBajpaTHOTO ypaBHeHUS. Teopema Buema.
Teopema, obpamnas meopeme Buema. Peuienue KBaJpaTHBIX ypaBHEHUI:MCIOJIB30BaHUE
dbopMynbl  JUISI HAXOXICHHSI KOPHEH, epaguueckuii memoo peuwieHus, pasiodiceHue Ha
MHOJCUmenu, noobop KopHell ¢ UCHOIb308aHuem meopemsvl Buema. Konuuecmeo xophell
K8AOPAMHO20 VPABHEHUS 8 3A8UCUMOCMU OM e20 OUCKpUMuHanma. buxeadpammuvie ypagHeHus.
Vpasnenus, ceooumvle k nuHelinbiM u kéaopamuwvim. Keaopammuvie ypasrenus ¢ napamempom.

/IpoGHoO-panMoHa/IbHbIE YPABHEHUSI

Pemenune npocreiimux qpoOHO-TMHEHHBIX ypaBHEHUN. Peuwenue OpobHO-payuoHanbHulx
VpagHeHul.

Memoovl pewienus ypasrenuii: Memoovl paeHOCUTbHBIX NPE0OPA308aHUL, MEMOO 3aMeHbl

nepemenHou, epaguieckuti memoo. Hcnonvzosanue ceoticme )yHKyutl npu peuieHuu ypagHeHul.
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Ilpocmetiwue uppayuonanvHvle ypasHeHus 8uUdd f f(x)=a, ,f f(x) =, fg (x) -

Vpasnenus euoa x" = a . Vpasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE ¢ IBYMS IIepeMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMs IEPEMEHHBIMU.
IIpsmasn kax epaguueckas unmepnpemayus JUHEUHO20 YPAGHEHUS C 08YMsl NePeMeHHbIMU.

[TonsaTHe cucTteMsl ypaBHEHHM. Pelienne cucremMsl ypaBHEHUM.

MeToap! penieHus: CHCTEM JTMHEWHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: epaghuyecKutl
Memoo, Memoo COHCEeHUsl, METOJT TIOJICTAHOBKHU.

Cucmembol TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cripaBeiTMBOCTH
HEPaBEHCTB MPH 3aJJaHHBIX 3HAUECHUSAX [TEPEMEHHDIX.

HepasenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. O01acms onpedenenus
HepaseHcmaa (001acmv 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

Pemenve nuHEeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. PeweHue KeaOpamHulX HePABEHCME:
UCNONIb308AHUE CBOUCME U 2paduka KeaopamudHou QYHKYuu, memoo uHmepeanos. 3anuco
peutenus KeaopamHo20 HepaseHCmasd.

Pewenue yenvix u 0pobHO-payuoHanbHbiX HEPABEeHCNE MemooOM UHMEPBAILOS.

CucreMbl HEPABEHCTB

Cucrembl HEpaBEHCTB C OJIHOM NepeMeHHOW. PeleHune cucteM HEpaBEHCTB C OJIHOMN
MIEPEeMEHHOMN: JIMHEWHBIX, KeadpamHbvlx. V300pa’keHue pelieHus CHCTeMbl HEpPAaBEHCTB Ha
YUCJIOBOU MPSAMOM. 3aMKMCh PELIEHUS CUCTEMbI HEPABEHCTB.

DyHKUUHA

IHonsaiTHe GyHKUMU

JlekapToBbl ~ KOOpAMHATBI Ha IUIOCKOCTH. DOpMHUpOBAaHHME MPEICTABICHUNA O
METanpeIMETHOM TMOHITHH «KOOpAMHATHY. CrocoObl 3amanust (QYHKIUN: aHATUTHYECKH,
rpadudeckuii, Tabnuunbiif. I'padux dynkiuu. [Ipumeps! GyHKIUH, MonydaeMbIX B Ipolecce
HCCIIEIOBAaHUS PA3IMUHBIX PEaIbHBIX MTPOLECCOB U pelIeHus 3a/1a4. 3HaueHne (PYHKIUHU B TOUKE.
CpoiictBa (yHKUMH: 00NacTh OMNpENeNeHUsl, MHOXKECTBO 3HAUEHWH, HYIH, HPOMEXKYTKU
3HAKOINOCTOSIHCTBA,  YEMHOCMb/HeUEMHOCMb, TIPOMEXKYTKA  BO3pacTaHuss W yObIBaHMUS,
HauOoJIblIee U HauMeHblee 3HaYeHus. McenenoBanue GyHKIUM 10 e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno-3aoannvle gynxyuu.
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JIuneiiHasa pyHKUIusA

CpoiictBa u rpaduk JUHEHHOM QyHKIMH. VYTIOBOH KOIPOHUIMEHT NPIMOA.
Pacnionoxxenne rpaduka THHEHHON (YHKIIMUA B 3aBUCHMOCTH OT €€ yrJIOBOTO KOd(PHIMCHTa U
cBoOOTHOTO WiieHa. Haxoocoenue KoI(h@duyuenmos TuHetiHol GyHKyuu no 3a0aHHbIM YCI0BUAM.
npoxodicoeHue NPAMoU yepes 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepes OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOLL.

Keaaparnunas pyHkuus

CpoiictBa u Tpaduk kBampatTuuHou GyHKIMK (mapadona). [locmpoenue epaguxa
Kkeaopamuunot @yukyuu no mouxkam. HaxoxzaeHue Hynel KBaJpaTHUHON (YHKIMH,
MHOJHCECm8a 3HAUEHUL, NPOMENCYMKOE8 3HAKONOCMOAHCIMEA, NPOMENHCYMKOE8 MOHOMOHHOCHU.

O0paTHasi NPONOPUHOHAIBHOCTH
N k k
CaoiictBa pynkuun Y = —y = —. I'unep6orna.
X x

TIpaguxu pynxuuii. Ilpeobpaszosanue epapura pynkyuu Y =71 (X) ona nocmpoenus

epaguros ynxyuii suda 'y = af (kx +b) +c.

k
TI'pacpuru gynuxyuii y=a+ﬁ, y = \/x,y=f°'\/<_,y=x|.|
+

IMocsienoBaTeILHOCTH M MPOrPeCCUm

UucnoBasi  mocienoBaTeNbHOCTh.  [IpuMepbl  4YHMCIOBBIX — MOCIEAOBATEIBLHOCTEM.
beckoneunsie mocienoBaTeNbHOCTH. ApudMeTHdYecKas Tporpeccusi W €€  CBOWCTBA.
I'eomerpuueckass mporpeccus. Dopmyra o00we2o ujieHa U CYyMMblL N NEPBbIX HUIEHO8
apughmemuueckou u ceomempuyeckoul npoepeccutl. Cxoosauascs eeomempusecKas npocpeccus.

Pernenue TeKcTOBBIX 32424

3anayu Ha Bce apudMeTHYeCKHUE el CTBUS

Pemenne TekcToBBIX 3a/1a4 apudmeTrHdeckuM criocooomM. Mcmoap3oBanue TabuIl, CXeM,
YepTeKen, IPYruX CPeACTB NPEACTABICHUS IaHHBIX [IPU PEIICHUH 3aa4H.

3agaum HA IBUKEeHHUe, padoTy M MOKYIIKH

AHanu3 BO3MOXHBIX CUTyallMi B3aUMHOTO PACIONIOKEHUsI OOBEKTOB MPH UX JIBUKCHHH,
COOTHOIIIEHUSI 00bEMOB BHITIONHSAEMBIX padOT IPU COBMECTHOM padoTe.

3agaum HA YACTH, 10JIM, TIPOLEHTHI

Pemenne 3aad Ha HaxXosKJIEeHWE YaCTH YHMCIIa M YUCJIa IO €ro JyacTh. PemreHue 3amad Ha
MPOLEHTHI U J0Ju. [IpuMeHenue nponopuuii npu peieHny 3aaay.

Jlornueckue 3agauu

Pemenue norudeckux 3anad. Pewierue 102uteckux 3a0a4 ¢ noMowsbto epagos, mabauy.

OcHOBHBbIE MeTO/bI pelieHUs] TEKCTOBBIX 32/1a4: apU(PMETHUECKUH, anredpandecKuii,
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nepebop BapuaHTOB. [lepsuunvle npeocmasieHus o Opyeux Memooax peweHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTHCTHKA U Teopusi BepPOSITHOCTE

Crartucruka

TabnuuHoe W rpaduueckoe TMPEICTaBICHUE JaHHBIX, CTOJIOYAThIE UM KPYrOBBIC
IUarpamMmbl, Tpaduky, TpUMEHEHUE IuarpaMM H TpadUKOB Ui ONMUCAHHUS 3aBHCHUMOCTEH
pETbHBIX BCIWYHMH, W3BJICUCHUE WHPOPMAIMK W3 TaONUI, JAWarpaMM © T'paduKoB.
OnucarenpHble CTaTUCTHUYECKUE IMOKA3aTeIM YHUCIOBBIX HAOOPOB: cpenHee apudmeTrnyeckoe,
Meouana, HauOoJblIee M HauMeHblllee 3HaueHus. Mepbl pacceuBaHMs: pa3Mmax, oucnepcus u
cmanoapmHoe omkIOHeHue.

CrnyyaitHast ©”3MEHYMBOCTh. MI3MeHUMBOCTD NpU U3MEpEeHUsIX. Pewarowue npasuaa.
3axonomepHocmu 8 USMEHUUBBIX BETUUUHAX.

Cuayuaiinble cOObITHS

CrnyyaiiHble ONBITHI (SKCIIEPUMEHTHI), JJIEMEHTapHbIE CIIy4ailHble COOBITHUS (HMCXOMbI).
BepositHoctn  anemeHtapHbIXx  coObITHM. CoOBITHSI B CIOy4yallHBIX AKCIEPUMEHTaxX U
OJIarOTIPHUATCTBYIOIIHNE dJIEMEHTApHbIE COOBITHA. BeposaTHOCTH cimydaiiHbIX cOOBITHI. ONBITH €
PaBHOBO3MOXKHBIMH 3JI€MEHTapHBIMU coObITHsIMH. Kilaccuueckre BEpOSTHOCTHBIE OIBITHI C
WCIIOJIb30BAHUEM MOHET, KYOWKOB. [Ipedcmaenenue coovimuil ¢ NOMOWDbBIO Ouazpamm
Dinepa.llpomusononodxcHvle cobvimus, 00veouHeHue u nepeceyenue coovimuiu. Ilpasuno
cnooicenusi  eeposmuocmeti.  Cryuatinviti - 8vi00p.IIpedcmasnenue sxcnepumenma 6 6uoe
oepesa.Hezasucumvie codvimus. YmHooiceHue 8eposimHOCmeEU  He3A8UCUMbBIX  COObIMULL.
Ilocneoosamenvuvie nezagucumvie uchvimanus. llpencraBieHne 0 HE3aBUCUMBIX COOBITHSIX B
KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuoowcenus, nepecmanogxu, ¢akmopuan uyucia. CouemaHus U UYUCIO
couemanuti. Qopmyna uucia covemanuui. Tpeyeonvrux Ilackans. Onvimel ¢ OONLUUM YUCTOM
PABHOBO3MOJICHBIX INeMEHMAPHLIX cobbimull. Buvluucnenue eeposmuocmeti 6 ONbLIMAX C
npumeHenuem KOMOUHamopHvlx gopmyn. Hceneimanus Bepnynnu.  Ycnex u  Heydaua.
Beposamnocmu cobvimuti 6 cepuu ucnvimanuii beprynnu.

Cnyuaiinvle eenuuunsl

3HakomMcmeo co CHYUAUHbLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMmHbIX
cayyainslx genudut. Pacnpeodenenue eepoamuocmeii. Mamemamuuecxoe oxcudanue. Ceoticmsa
mamemamuyeckoz2o oxcuoanus. Ilonamue o 3axone boavuiux uucen. Mzmepenue eepossmuocmetl.
Ilpumenenue 3aKoHa OONLWUX YUCEN 6 COYUONOUU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU,

obecneyenuu 6€30NaACHOCMU HACENICHUSL 8 llpeB’BbanﬁHle cumyayusix.

30



HcTopusi MaTeMaTHKH

Bosnuknosenue mamemamuku xax Hayku, smanvl eé pazeumus. OcHo6Hble pazdenvl
Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6K1ao 6 pazgumue HayKu.

beckoneunocmv mmnoocecmsea npocmuix uucen. Yucna u onunel ompeskos. PayuonanoHvle
yucaa. [lompebrnocmo 6 uppayuonanvusix yuciax. [llkona Iugazopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuru. An-Xopesmu. Pooicoenue 6ykeeHHOU
cumgoauxu. I1. @epma, @. Buem, P. Jlekapm. Hcmopus sonpoca o HaxodicoeHuu hopmyn KopHetl
aneebpaudeckux ypasHenuu cmenenet, oonvuux yvemvipéx. H. Tapmanvs, /[c. Kapoano, H.X.
Abenv, D.Ianya.

llosasnenue memooa KoopouHam, nO380NAULE20 NEPEGOOUMb ceoMempuyecKue 00beKmol
Ha sA3vIK aneeopwl. Ilossnenue epaguxos gpyuxkyuu. P. /lexkapm, I1. Depma. Ilpumepol paznuunovix
cucmem Koopounam.

3aoaua Jleonapoo Iluzancrkoco (Qubonayuu) o xpoauxax, yucia Qudbonayuu. 3adaua o
waxmamuou oocke. Cxo0UMOCmyb 2e0Mempudeckoll npozpeccuu.

Hcmoku meopuu eeposmuocmeti: cmpaxosoe oeno, azapmuvle uepvl. 1. Depma,
b.Ilackans, A. Bepuynnu, A.H.Koamoeopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1L.Jiunep. H.U.Jlobauesckuii,
11.J1. Yeoviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wkona mamemamuyeckux u HA8ULAUKUX

Hayk, pazeumue poccutickozo ¢pnoma, A.H.Kpoinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

TEMATHYECKOE IINIAHUPOBAHHUE
C YKA3AHUEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHE
KAJJIOM TEMbI

B TemaTuueckoM MIaHHUPOBAHUH pa3/elibl OCHOBHOIO COJIEpKaHUs pa3OUThI HAa yuyeOHbIe
TEMBI B MOCJIEIOBATEIbHOCTU UX U3YUYCHHUS 110 yICOHUKAM

- Anrebpa. 7 kiacc : y4e0. ans obuieoOpaszoar. opranuzanuii / I.B. Topodees, C.b.
CyBoposa, E.A. bynumosuu u ap. — M : IIpocsemenue, 2017 — 287 c. : un.;

- AnreOpa. 8 kiacc : y4e0. i obuieodbpazosar. opranuszanuii / I'.B. Jlopodees, C.b.
CyBoposa, E.A. bynumosuu u ap. — M : IIpocBemienue, 2014 — 288 c. : ui.;

- AnreOpa. 9 knacc : y4e0. g obuieobpazopar. opranuszanuii / I'.B. Jlopodees, C.b.
CyBoposa, E.A. bynumosuu u ap. — M : IIpocsemenue, 2015 — 336 c. : ui.;

7 kaacc
Howmep HaumeHnoBanue OcHOBHOE coJiep:KaHue KomnnuectBo
rJjiaBbl/ TJIaBBI/TTyHKTA 4acoB
MyHKTa
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I'maBa 1 |/IpoOu n npoueHTbI 13
1.1 CpaBuenue apobeit Payuonanvuule yucaa. MHOkeCTBO 2
palMOHATIBHBIX quCell. CpaBHeHue
palMOHATIBHBIX quCcell. Ilpeocmasnenue
PAYUOHATILHO20 YUCLA 0eCIMUUHOU OPOObIO.
1.2 Beruucnenus ¢ JleficTBHS C pallMOHAIBHBIMU YU CIIAMU. 2
panoHaIbHBIMU
qucliaMu
1.3 Crenens c CreneHp ¢ HaTypaJIbHBIM [TOKA3aTEIIEM. 2
HaATypaJIbHBIM
[I0Ka3aTeaemM
KonTtponsnas pabora Nel (CrapToBasi AMarHoCTHKA) 1
1.4 3agauu Ha MPOLEHTHI | PemreHne TEKCTOBBIX 3a/a4 apuPMETHIECKUM 3
cmocoobom.Mcnonp30BaHue  TaOMUI,  CXEM,
yepTexel, Ipyrux cpeAcTB MpeaAcTaBICHUS]
JTAHHBIX NIPU PELICHUH 331a4H.
1.5 Craructuueckue Tabmuunoe u rpaduyecKoe MpeICTaBICHUE 2
XapaKTEePUCTUKHI JAHHBIX, CTOJIOYAThIE U KPYrOBbIE JWArpaMMbl,
NpUMEHEHHe  JuarpamMMm Ui ONHCAaHUS
3aBUCUMOCTEHN peaNbHbIX BEIHYMH, U3BJICUECHHE
nHpopmanuu u3 Tabnu, JMarpaMm.
OnucatenbHble CTAaTUCTUYECKHE TOKa3aTeNlu
YHUCJIOBBIX HAOOPOB: CpeHee apuMeTHIeCKoe,
Meouana, MOJa, HanOoJbllee W HauMEHBIIEE
3HauyeHHsl. Mephl paccerBaHusl: pa3Max.
1.6 TTocnenussa udpa -
creienn  ([ia  mex,
KOMY UHMEPECHO)
KonTtponbHas padorta Ne2 o teme «J{poOu 1 mpOIIeHTHI» 1
I'naBa 2 |IIpsimasi u oOpaTHasi NPONOPHUOHAIBHOCTH 8
2.1 3aBUCUMOCTh u | [IpuMenenune nponopiuuii Npu perieHnu 3aaau. 1
hopmyIsI
2.2 [Ipsimas [IpuMeHeHne nponopuuii IPU PEIIEHUH 3a]1a4. 2
MPOMOPLIUOHAIBHOCTbD.
OO6parnas
MIPONOPIIHOHAIBHOCTD
2.3 IIponopiuu. Pemenue | [Ipumenenne nponopuui Npu peiieHruy 3a1ad. 2
3ala4  C  TOMOIIBIO
MPOTOPIUN
24 [Iponopumonansuoe | [IpuMmeneHue mponopiuii mpu peeHu: 3aaay. 2
JieNieHue
2.5 3agaun Ha «CIIOKHEIEY -
nponopuuu (s mex,
KOMY UHMEPEeCHO)
KonTponpHast padota Ne3 o teme «IIpsimMast u oOpaTHast NponopLUHUOHATBHOCTb) 1
I'maBa 3 |BBenenue B anredpy 10
3.1 bykBenHas 3amMch | BelpakeHue ¢ nepeMeHHOW.  3HayeHue 1
CBONCTB JEUCTBHH | BBIp@XKEHUS. PooicoeHue 6yK8eHHOU CUMBOTUKIL.
HaJ| YUCITaAMHU
3.2 IIpeobpazoBanue BelpaxxeHne ¢ mepeMeHHOW.  3HaueHHe 3
OYKBEHHBIX BbIpakeHus1. [locTaHOBKA BBIpaKE€HHI BMECTO
BBIpKEHUI IIEPEMEHHBIX.
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3.3 PackpbiTie ckoOoK BolpaxxeHue ¢ mepeMeHHOHl.  3HaueHue 2
BbIpakeHUs. [loicTaHOBKA BBIPaKEHUH BMECTO
IIEPEMEHHBIX.

3.4 IIpuBenenue BolpaxxeHue ¢ mepeMeHHOHl.  3HaueHue 3

o1I00HBIX caraeMbIX | BeIpakeHus. [101cTaHOBKA BBRIPRXKEHUI BMECTO
IIEPEMEHHBIX.

3.5 Eme pa3 o 3akoHax -

anreopel  ([nz  mex,

KOMY UHMEPECHO)
KonTposnbnas pabora Ned4 o teme «Bpenenue B anredpy» 1
I'naBa 4 |YpaBHeHus 11

4.1 Anrebpandeckuit UucnoBoe paseHcTBO. (CBOHCTBAa YHMCIOBBIX 2
Croco0 perieHus paBeHCTB. PaBEHCTBO ¢ IEPEMEHHOII.
3a/1a4

4.2 KopHuu ypaBHeHUs [IonATHE ypaBHEHUS U KOPHS YPAaBHEHMUS. 1

4.3 Pemenne ypaBnenuii | Pemienne nmHEHHBIX ypaBHeHHU. JluweliHoe 3

ypasuenue ¢  napamempom. Konuuecmeo
KOpHeU  JuHetHo20  ypaeHeHus. Pewenue
JUHEUHbIX — YPAaBHeHull ¢ napamempom.
3apooicoenue aneebpvi 8 HeOpax apughmemuxu
Anb — Xopezmu.

4.4 Pemenne 3amad  ¢|OCHOBHBIE METOJBl PEMIEHUS TEKCTOBBIX 4
MTOMOIIIBIO YPAaBHEHUH |3a/1a4:apruMETUUECKUM, areOpandecKuid.

4.5 Hexkortopsie -
HeaJIrOpUTMUYECKHE
IIPUEMBI peLieHust
ypaBHeHUH (/{15 mex,

KOMY UHMEPeCHO)
Kontponbras padoTta Ne5 o teMe «YpaBHEHUS» 1
I'maBa 5 |KoopauHatsl u rpaguku 10

51 MHoxecTBO To4eK Ha | YuciaoBbie HEpPAaBEHCTBA. IIpoBepka 1
KOOpAMHATHON CIPaBEAJIMBOCTU HEPABEHCTB IIPU 3aaHHBIX
psIMOI 3HAYEHUAX [1€PEMEHHBIX.

5.2 Paccrosinue mexay JlekapToBbl ~ KOOpPAMHATBI HA  IUIOCKOCTH. 1
TOUYKaMH dopmupoBaHue npecTaBIeHUN 0
KOOpAMHATHON METaNpeIMETHOM MOHATUM  «KOOPIMHATBI».
npsIMOI IIpeobpazosanue svipasiceHuil, cOOePIHCaAUUX

3HAK MOOYIIA.

5.3 MHoxecTBO Touek Ha |J[eKapTOBbl ~ KOOpPIMHATHI HAa  IUIOCKOCTH. 2
KOOPAMHATHOU dopMHUpOBaHKE MIPEACTABICHUI 0
IJIOCKOCTH METANPEIMETHOM MOHATHH «KOOPAUHATBD). P.

Jlexapm.

5.4 I'paduku I'paduueckoe IIPEJICTaBIICHNE JTAHHBIX, 2

rpaduky.

5.5 Eme Heckosbko I'paduueckoe IIPEJICTaBIICHNE JTaHHBIX, 1
BaXHBIX I'PaHKOB rpaduKy.

5.6 I'paduku Bokpyr Hac |[Ipumenenue  rpauKoOB  JJISi  OIKCAHUS 2

3aBHCHUMOCTEH peaibHbIX BEJIMYUH, U3BJICUECHUE
uHpOpMaLUU U3 rpaduKoB.
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5.7

I'padpuxu
3aBUCHUMOCTEH,
3aJIaHHBIX
paBEHCTBaMHU C
Moaysmu (/s mex,
KOMY UHMEPECHO)

Kontponbhas padora Ne6 o teme «KoopauHaThl U rpaduKmy 1
I'naBa 6 |CBoiicTBa CTeNeHU ¢ HATYPAJIbHBIM MOKA3aTe1eM 9
6.1 [IpousBenenue u CreneHb ¢ HaTypaJbHBIM MOKA3aTeIeM U e¢ 3
YaCTHOE CTEIIEHEN cBoiictBa. [IpeoOpazoBaHus BEIpAKEHUH,
COJICpIKAITUX CTETICHH C HATYPATbHBIM
MOKa3aTeJIeM.
6.2 CreneHb CTeleHH, CreneHb ¢ HaTypaJbHBIM MIOKa3aTeieM U eé 2
IIPOU3BEICHUS U cBoiicTBa. [IpeoOpa3oBaHust BEIpaKeHUH,
npobu COJICPIKANTUX CTENICHHU C HATYPATbHBIM
MOKa3aTeJIeM.
6.3 Pemenue [IpaBuio yMHOXKEHMs, TEPECTAHOBKH, 2
KOMOHMHATOPHBIX (axTopuan uucna.
3a/1a4
6.4 [IepecTtanoBKM [IpaBHiIO YMHOX€EHUS, IEPECTAHOBKH, 1
¢dakTopuan yncia.
6.5 Kpyrossie -
nepectaHoBku (s
T€X, KOMY HHTEPECHO)
Kontponbras padota Ne7 o teme «CBOMCTBa CTETIEHH C HATYPaJTbHBIM 1
MoKazaresaem»
I'nmaBa 7 | MHorouJensol 15
7.1 OnHOYJIEHBI U OnHousIeH, MHOTOYJIEH. 1
MHOTOYJIECHBI
7.2 CioxxeHue u JlefcTBHUS ¢ OJHOWIEHAMH U MHOTOYJICHAMHU 2
BBIYMTAHUE (crnoxxeHue, BBIYUTAHHE)
MHOTOYJICHOB
7.3 VYMHOXEHHE JlefcTBHUS ¢ OHOYWIEHAMH U MHOTOYJICHAMHU 2
OJIHOWJICHA Ha (yMHOXEHUE).
MHOTOYJIEH
7.4 YMHO)KEHHE JleiicTBUS ¢ OAHOYWIEHAMH M MHOTOWJICHAMU 3
MHOTOYJIEHA Ha (yMHOXeHue).
MHOTOYJIEH
7.5 @opmynsl kBagpata | DopMynbl COKPAIIEHHOTO YMHOKEHUS: 3
CYMMBI U KBajpata KBaJIpaT CyMMBbI U Pa3HOCTH.
paszHocTH
7.6 Pemenne 3amau ¢ Hcnonb3oBanue TabIuI, cxem, YepTeixei, 3
MOMOII[bIO YPaBHEHHIA | APYTUX CPEACTB NPEJICTABIECHUS TaHHBIX ITPH
peleHny 3aaun. AHAIIU3 BO3MOKHBIX
CUTYaIluil B3aMMHOTO PACIOJIOKEHUSI 00BEKTOB
MIPU UX JIBHXKEHUH.
1.7 Jlenenue ¢ octaTkoM -
(dns tex, komy
MHTEPECHO)
KonTpomnsHas padora Ne§ mo Teme « MHOTOUTIEHBD) 1
I'naBa 8 |Pa3inoxkeHne MHOT04/JI€HOB HA MHOXKMTEIH 16
8.1 Brinecenwne o61iero ‘ Pa3noxxenne MHOrousgeHa Ha MHOMKMTEIU: 2
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MHOXHUTENA 32 CKOOKH

BBIHCCCHUC O6H.[€I‘O MHOKHUTEJIS 32 CKOOKH.

8.2 Cnoco6 rpynnupoBku |Pa3nokeHne MHOrowieHa Ha MHOXKHUTEIH: 3
2PYNnUposKa.
8.3 ®opmyna paznoctu | Dopmysl COKpAIIEHHOTO YMHOEHUS: 3
KBaJ[paTOB pa3HOCTh KBAJpPaTOB.
8.4 ®opmyna pazHOCTH U | DOpPMYIIbI COKPALEHHOTO YMHOKEHUSI. 2
CYMMBI KyOOB
8.5 Paznoxenne Ha PaznoxxeHne MHOTOWIEHa HAa MHOXHUTEIU: 3
MHOKHUTEIH C npumeHenue dopmyn COKPAWEHHO20
MIPUMEHCHHEM VMHONCEHUS.
HECKOJIbKUX CIIOCOOOB
8.6 Pemenne ypaBHeHwmii ¢ | Paznoxkenne MHOTOWIEHa HAa MHOKUTEINH: 2
MTOMOIIIBIO npumeHneHue dopmyn COKPAWEHHO20
pasioXeHus Ha VMHONCEHUS.
MHOKHUTEITN
8.7 Heckonbko Ooiee -
CJIOXKHBIX IIPUMEPOB
(/s mex, komy
UHMEPEeCHO)
KonTtponbras padota Ne9 o teme « PaznoskeHre MHOTOWICHOB HA MHOKHUTEIN 1
I'nmaBa 9 |[Yacrora u BeposiTHOCTH 5
9.1 Cnyyaitnbie coObITust | Mcmoku meopuu eeposmuocmeli. CmMpaxogoe 1
oeno, azapmuvle uepvi. CIydaifHbIE OIIBITHI
(KCTIEpUMEHTHI), DJIEMEHTApHbBIC CIIyJdaifHbIC
cobObITus (ucxomwl). [lpedcmasnenue codovimuil
c HOMOWBIO ouazpamm Diinepa.
Ilpomusononooicuvie coovimus: 0bveouHenue u
nepeceyerue coobimuil.
9.2 YactoTa cnyuaiitnoro | BepostHoctn 3JIEMEHTAPHBIX COOBITHH. 1
COOBITHS CoObITus B CllydyallHBIX OSKCIEpUMEHTaxX U
OJ1aronpuUsATCTBYIOLIUE AJIEMEHTapHbIE
COOBITHSL.
9.3 BepostHocTh BepostHocTH citydaliHBIX COOBITHH. OTBITHI C 2
CIIy4aifHOTO COOBITHSI | PABHOBO3MOXKHBIMU AJIEMEHTapHBIMU
coObrTusiMu.  Kitaccuueckue BepOSITHOCTHBIE
OTIBITHI C UCTIOJIb30BAHMEM MOHET, KyOHKOB.
IIpasuno cnooicenus eepossmnocmeltl.
9.4 Crnoxenue
BEpOSATHOCTEH (0715
mex, KoMy
UHmMepecHo)
KonTtponsnas padora Nel0 mo reme «HacTtoTa v BEpOSITHOCTH 1
IoBTOpEHHe. S
JleiicTBHS ¢ OAHOYIIEHAMH M MHOTOWIEHAMU (CIIOKEHUE, BBIYUTAHUE, YMHOKECHHE). 1
DopMmysbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJpaTOB, KBAPaT CYMMBI U
Pa3HOCTH.
Crenens ¢ HaTypalIbHBIM MOKa3aTesneM U e€ cBoiictBa. [IpeobpazoBanus 1
BBIPKEHUH, COZepKAIIUX CTENIEHU C HATypaJIbHBIM MTOKA3aTeIeM.
Pemienune nuHeHbIX ypaBHeHUH. Koauuecmseo kopHell MuHelno20 ypasHe Us. 1
Ypasnenus 6 yenvix uucnax.
Htorosas koHTpoJbHas padota Nel 1 1
Pemienue noruueckux 3anau. Peuwenue no2uyeckux 3a0ay ¢ nomouvio epagos, 1
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mabnuy.

Uroro 1029
KJ1ace
Howmep HanmenoBanue OcHOBHOE coJiepKaHne KomnuecTso
TJIaBbI/ riaBbl/maparpada 9acoB
naparpada
I'nasa 1 Auiredpanyeckue 1poou 24

1.1 Uto Takoe Aneebpauueckasn Opoow. Jonycmumvle 2

anreOpandeckas IpoOb | 3HaueHuss nepemeHuvix 6  OpoOHO-
PAYUOHATILHBIX BbIPANCEHUSIX.

1.2 OcHoBHOE cBolictBO | Coxpawenue aneebpauyeckux opooeil. 3
npobu

1.3 Cnoxenue u Beruutanue | Ilpusedenue aneebopauueckux opobeti K 3
anreOpandecKkux Ipobei | oowemy 3namenameno. [eiicmeus c

aneebpaudeckumu OpooAMU: CIOHCEHUE,
8blYUMAaHUe.

14 YMHOXeHUE U nenenue | [eiicmeus c aneebpauyeckumu 3
anreOpandecKkux apooeit | opoosmu: VMHOJICEHUe, Oenenue,

8036e0eHle 8 CINeneHb.

1.5 [IpeobpazoBanme [IpeoOpazoBanue  IpOOHO-THMHEHHBIX 3
BBIpAXKEHUM, BBIPDQKECHUI: CJIOKEHUE, YMHOXKECHHE,
coJIeprKalIuX JieNieHue.
anreOpandeckue Apoou

Broansiii koHTposib Nel mo Teme «Anredpandeckue apoouny 1

1.6 CrereHsn ¢ 1enbIM CrTelleHs ¢ LENbIM II0Ka3aTEIEM. 2
roKasaresemM

1.7 CBoiicTBa CTENEHU C Crenenb c LETBIM 3
LEJIBIM TOKa3aTeseM nokazaresnem.[IpeoOpazoBanue apoOHO-

JIMHEWHBIX BBIPAKECHUN: YMHOXKEHHUE,
JIeJIeHUE.

1.8 Pemenne ypaBHenuii 1 | OcHOBHBIE METO/IbI perieHus 3
3a/1a4 TEKCTOBBIX 3aJa4: ajareopanyecKuil.

1.9 Coxkpaienue mpooei -
(s mex, komy
unmepecHo)

Kontpomsnas padota No2 no teme «CTeneHb C 1eIbIM MOoKa3aTeIeM» 1
I'maBa 2 KBagpaTrnbie KopHH 17
2.1 3amada 0 HAXOXKJICHUU [lonsiTne  WppalMOHAIBLHOIO  YHKCIHA. 2
CTOpOHBI KBaJIparTa PacnioznaBanuenppaiioHaIbHbIX
qHCell. Ilompebnocmyo 8
UPPAYUOHAILHBIX YUCTAX.
2.2 Hppanumonansuelie uncia | [Ipumepsl JoKka3aTensCTB B anredpe. 2

HppatmoHanbHOCTH upcna 2.
[Ipumenenne B reomerpun. CpagHeHue
uppayuoHanbHulx  yucen.Muoowcecmso
0eticmeuUmenbHbIX Yuceil.

2.3 Teopema ITudaropa Yucna u Onunvl ompeskos. [llkona 1

Tughazopa
2.4 KBanpatHblii KOpEHb ApudmeTrrueckuil KBaJpaTHbIN KOPEHb. 2
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(anreOpaneckuit Vpasnenus éuoa x" = a .
TOJIXO0T)

2.5 FpaCI)I/IK 3aBUCHUMOCTHU Fpad)u}(u d)yHKuuuv y= X. 1
y= X UccnemoBanue  dyHknum  1mo  e€

rpaduxy.

2.6 CpoiictBa kBanpatHeix | IIpeoOpasoBanue BBIpaKCHUH, 3
KOpHEH coJlepXKamuX  KBaJpaTHbIE  KOPHHU:

YMHOXCHHE,  JeJIeHHe,  BBIHECCHHE
MHOHUTEIIS] U3-110]1 3HAaKa KOPHS,
BHeceHUe MHOJCUmMens o0 3HAK KOPHL.

2.7 [TpeobpazoBanue Ilpocmetiwue UppaAyUOHaIbHble 3
BBIPKEHHH, ypasnenust euoa m =a,
CoJIepKaIInX
KBaJIpaTHbIE KOPHU NG ENCIOE

2.8 KyOuueckuii kopeHb Tpagux pynxyuu y = \x 2

2.9 JIBoitHbIE panuKasl -
(s mex, KOMY
UHmMepecHo)

KonTtponpras padota Ne33a 1 momyroaue mo reme «KBaapaTtHbie KOpHI 1
I'naBa 3 KBaapaTHble ypaBHeHust 19

3.1 Kaxkue ypaBuenus | KBagpaTHble ypaBHEHUs. 2
Ha3bIBAIOTCS
KBaJ[PaTHBIMU

3.2 dopmyna KopHeH | JIluckpuMuHaAHT KBaJIpaTHOTO 3
KBaJ[paTHOTO YPaBHEHUS | YpaBHEHHUS. Konuuecmso  kophetl

K8AOPAMHO20 VpasHeHus 8
3a8uUCUMOCmu Om €20 OUCKPUMUHAHMA.
®opmysia KOpHEH KBaapaTHOTO
ypaBHCHHSI.

3.3 Bropas dopmyna | Dopmyna KOpHEH KBaJpaTHOTO 3
KOpHEH KBQJIPaTHOTO | ypaBHEHUs.  PelieHue  KBaJpaTHBIX
ypaBHCHHS YpaBHEHHI:UCIIOJB30BaHUE  (HOPMYITBI

TUTst HAXOXKJICHUS KOpHEH.
buxeadpamuvie ypasnenus. Ypaenenus,
C800UMbIE K TUHEUHbIM U K8AOPAMHbIM.
34 Pemtenue 3amay OCHOBHBIE METOIbI pereHus 3

TEKCTOBBIX  3ajady: aJreOpandecKuil.
Ananus BO3MOIKHBIX CUTYyalui
B3aMMHOTO PACIOJIOKEHHS 0OBEKTOB

IIPU UX JIBIKEHUU. 30710moe ceueHue.

3.5 Henonnbie kBagpaTHeie | HemomHble KBapaTHBIE YpaBHEHHUS. 2
ypaBHEHUS

3.6 Teopema Buera @. Buem. Teopema Buema. Teopema, 2

obpammnas meopeme Buema. Pemenue
KBAJpaTHbIX  ypaBHEHUM: nooobop
KOPHell C UCNOIb308AHUEM MEOPEeMbl
Buema. Keadpammuvie ypasHenus c
napamempom.

3.7 Paznoxenue Keaopammuwiti  mpexunen, pasnoxcenue 3
KBaJIPaTHOTO TPEXWIEHA | K8AOPAMHO20 mpexujiena Ha
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Ha MHOXKUTEIN MHOMcumenu. PemieHne  KBaJapaTHBIX
YpaBHEHUI: pasnodicerue Ha
MHOdICUmMENU.

3.8 Lenbie kKopHU -
YpaBHEHHUS C IEITBIMU
ko3 dunmentamu (/s
mex, KOMy UHMePecHO)

KonTponbnas pabora Ne4 o teme «KBagpaTrHble ypaBHEHHS 1
I'naBa 4 Cucrembl ypaBHeHUH 18

4.1 JIuneliHOE ypaBHEHHE ¢ | YpaBHEHUE C JABYMsl IIE€PEMEHHBIMU. 1
JIBYMsI IIEPEMEHHBIMU JIuneliHoe  ypaBHEeHHE € JIByMA

epEMEHHBIMH.

4.2 I'padux nuHelHoro | [lpsamas Kax epaghuueckast 1
YPaBHEHUS C  JABYMS | uHmepnpemayus JUHeuHo20 YPaeHeHUs
nepeMeHHBIMU ¢ 08YMsL nepemMeHHbIMU.

4.3 VYpaBHeHue npsiMmout | IIpsamas KaxK epaghuueckas 3
Bua y=kx+I unmepnpemayusi TUHetHo020 YPaeHeHUs.

¢ 08YMsl nepemMeHHbIMU.

4.4 Cucremsl  ypaBHenuil. | [lonsTue CUCTEMBI YpaBHEHUH. 2
Pemrenne cucreM | Pemenue cuctemsl ypaBHEHU.

CIIOCOOOM CIIOKEHUS Meroapl pelIeHHs] CUCTEM JIMHEWHBIX
YpaBHEHHH C JBYMS II€pEMEHHBIMU:
Memoo COJICEHUS, epaghuueckuti
memoo. Cucmemvl TUHEUHBIX YPABHEHULL
¢ napamempom.

4.5 Pemenne cucteM | Pemenue cucteMsl ypaBHEeHUM. MeToabl 3
ypaBHEHUH  CHOCOOOM | PEIICHUs CHCTEM JIMHEWHBIX YpaBHEHUN
MOJICTAHOBKHU C  JOByMA  NEPEMEHHBIMH:  METOJ

I0JICTAHOBKH.

4.6 Pemenne  3amau ¢ | OcHOBHbIE METO /bl pelieHus 5
HIOMOILBIO CHCTEM | TEKCTOBBIX 3a/1a4: ajreOpanyecKuii.
ypaBHEHU U

4.7 3agaun Ha | MeTo/bl pellieHus] CUCTEM JIMHEHHBIX 2
KOOPAMHATHOMN ypaBHEHUH C JByMsl TE€PEMEHHBIMHU:
IUIOCKOCTH epaguueckuti memoo.

4.8 I'eomeTpuueckas -
UHTEpIpeTanus
HEpaBEHCTB C  JBYM:

IIEPEMECHHBIMH (ns
mex, KOMY UHMEPeCHO)
KonTposnbsHast padota Ne5 o reme «Cuctembl ypaBHEHUI 1
I'maBa 5 DyHKIIUN 14
5.1 Urenue rpadukon TabnuuHoe " rpaduueckoe 2
OpeCTaBiIeHue  JIaHHbIX, Tpaduky,
NpUMEHEeHHEe TIpaduKOB Uil OMUCAHUS
3aBHCHMOCTEH pealbHbIX BEJIMYMH,
u3BJIeueHNe HH(POPMAIMK U3 TPAPHKOB.
5.2 Uro Takoe QpyHKIMA [onsitue pynkumu. 3naueHue GyHKIUU 2
B Touke. CrocoObl 3amanust (pyHKITHIL:
AQHAJIUTUYECCKUN, rpagpu4IecKuid,
TaOJIMYHBIN. CpoiictBa  QyHKIIUU:
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0071aCTh OTIpeIeICHHUS.

5.3

I'padux GpyHKIun

I'padux ¢pynkuuu. [pumepsr Gynkmmii,
IOJIy4aeMBbIX B IPOLECCE UCCIIEIOBAHUS
Pa3IMYHBIX PeaJbHBIX MPOIECCOB U

pewienus 3anad. [losenenue epaguxos

Gdynkyuil.

5.4

CaoiicTBa (hyHKIUHN

CaoiicTBa GbyHKIMU: o0nactp
OTIpE/ICIICHUsI, MHOXKECTBO 3HAYCHHH,
HYJIH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
YeMmHOCb/HeYemHOCMb,  TIPOMEKYTKH
BO3pacTaHus U yOBbIBaHUS, HAHOOJIbIIICE
u HavMEHbIIIee
3HaYeHus. Henpepvignocms — QhyHKyuu.
Kycouno 3a0annvie pynxyuu.

5.5

Jluneitnast pyHKIUSA

Jluneitnass  gynxnus. CpoiictBa U
rpaduk nuHeHHOW (yHKUMH. YTIOBOU
koddduiment mpsmoil. PacnonoxeHue
rpajuka  guUHEMHOW  GyHKUIMH B
3aBUCUMOCTH oT eé YIJIOBOTO
ko3pdunueHTa U cBOOOJHOTO YJIEHA.
Haxoorcoenue K03 puyuenmos
JUHEUHOU  QYHKYyuu no  3A0AHHbIM
VCIOBUAM. NPOXOJHCOEHUE NPIAMOU Yepe3
oge MOYKU c 3a0aHHbLIMU
KOOPOUHAMAMU, NPOXOHCOEHUE NPIMOL
uepe3 OaHHYI0 MOYKY U NAPALIETbHOU
OaHHOU NPAMOII.

5.6

k
OyHKIMA Y = _M ee
X
rpadguk

O6patHas MPOMOPLHUOHAIBHOCTD.

CgoiictBa ¢pynkiuu Y = _ . ['unepoorna.
X

5.7

Llenas u apoOHAast 4acTh
uncina (/s mex, komy
unmepecHo)

KontponbHas padota Ne6 o teme «DyHKITUNY

T'1aBa Ne 6

BeposiTHOCTB U CTATHCTHKA

o1

6.1

CraTucTudeckue
XapPaKTCPHUCTUKHU

OnucarenpHble CTaTUCTHYECKUEC
HOKa3aTesu YHUCIIOBBIX HaOOpOB:
cpenHee apudmerwdeckoe, Mmeduaud,
HanOoJIbIlIee ¥ HauMEHbIIEe 3HAYCHHUS.
Mepsl paccenBaHus: pa3Max, oucnepcus
u cmanoapmmuoe OMKIOHEHUe.
Crnyyaitnas U3MEHUYUBOCTbD.
3MEHYUBOCTh  TPU  HM3MEPEHUSIX.
Pewarowue npasuna. 3axonomeprocmu
8 UBMEHUYUBHIX GEIUYUHAX.

6.2

BepostHoCTh
PaBHOBO3MOKHBIX
cOOBITHIA

Ilpeocmasnenue cobvimuil ¢ nOMOwbIO
ouazpamm Diinepa.
IIpomugononodcnvie cobvimus,
00vbeduHenue U nepeceuerue cooObIMull.
Ilpasuno  crodicenuss  geposimumocmeil.
Cnyyaiinoiti  6v100p.  Ilpedcmasnenue
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9KCcnepumenma 6  8ude  Oepesa.
Hezasucumvle cobvimusa. Ymuooicenue
8epoOAMHOCMEN He3A8UCUMBIX COOBIMULL.
IlocnedosamenvHuvle He3asucumble
ucnvimanus. Ilpeacrasienue o
HE3aBHCHMBIX COOBITHSIX B KHU3HU.

6.3 CnoxHbie Ilpeocmasnenue sxcnepumenma 8 gude 1
9KCIIEPUMEHTHI oepesa.
6.4 I'eomerpuueckue -
BeposiTHOCTU(/ 12 mex,
KOMY UHMEPECHO)
Kontponbhas padoTta Ne7 o teme «BeposiTHOCTh M CTATUCTHKAY 1
IoBTOpEHUe. 9)
[IpeobpazoBanue APoOHO-TUHEHHBIX BEIPAKECHHM: CII0KEHUE, YMHOKEHUE, 1
JieJIeHueE.
[IpeoGpa3oBanue BhIpayKEHUH, COIEPKALUX KBAIpaTHbIE KOPHU: YMHOXKEHHE, 1
JieJIeHUE, BBIHECEHUE MHOXKUTEIIS U3-110/1 3HaKa KOPHS, HeCEeHUe MHOMCUMETSL
100 3HAK KOPHSL.
KBajaparHbie ypaBHEHUSI. 1
Wrorosas koHTposibHas paboTa Ne§ 1
Pemrenne cucremsl ypaBHeHH. Poib pocCHIICKUX YUEHBIX B PA3BUTHH 1
marematuku: [1.JI. YeObimes.
Uroro 102
KJ1ace
Howmep HaumenoBanue OCHOBHOE coJIep)KaHuE KonnuectBo
TJ1aBbl/ r1aBel/maparpada 4acoB
naparpada
BBoaHoe noBropenne. Bxoasimasi KOHTposbHast padora Nel 3
I'naBa 1 HepaBencTBa 19
1.1 JlelicTBUTEIIbHBIC YHCIIA Mnuoorwcecmeo oeticmeumenbHuIX 3
yucen. beckoneyHocmes MHOJCECmM8a
NpOCMbIX Yucell.
1.2 OO01ue cBoUCTBa YucnoBele HepaBeHcTBa. (CBolcTBa 2
HEPABEHCTB YHCIIOBBIX HepaBeHCTB. I[IpoBepka
CIPaBEIMBOCTH  HEPABEHCTB  IPHU
3alaHHBIX 3HAYEHUSAX MEPEMEHHBIX.
HepasenctBo ¢ nepemenHoii. Ctporue
U HecTporue HepaBeHcTBa. Obnacmob
onpeodenienus HepaseHcmaa (0oacmo
00Ny CMUMBIX 3HAYEHUN NePeMeHHO).
1.3 Peurenue mMHENHbBIX Peliennie TMHENHBIX HEPABEHCTB. 5
HEPABEHCTB
1.4 Pemenune cuctem CucremMbl HEpPAaBEHCTB C  OJIHOM 3
JIMHEWHBIX HEPABEHCTB IIEPEMEHHOM. Peenne CHUCTEM
HEPABEHCTB C OJHOM IIEPEMEHHOM:
JTUHENHHBIX. M300paxkeHue perieHus
CHUCTeMBbl HEpPABEHCTB Ha YHCIIOBOU
IpsIMOMA. 3aMUCh PEIIEHUSI CHCTEMBI
HEPABEHCTB.
1.5 JlokxazaTenbcTBO IIpoBepka CIIPaBEUIMBOCTU 3
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HEPABEHCTB

HEPaBEHCTB P 3a/IaHHBIX 3HAYCHUAX
IIEPEMEHHBIX.

1.6 UYT0 03HaUaKOT CI0Ba «C Mamemamuxa 6 pazsumuu Poccuu: 2

TOYHOCTBIO JIO ...» Ilemp I, wxona mamemamuueckux u
HABUSAYKUX HAYK, pazeumue
poccutickoeo ¢pnoma, A.H. Kpvlios.

1.7 [Tepuonnueckue u -
HETIEPHOJMUECKIE
OCCKOHEYHBIE JIECATUYHBIE
npodu (na mex, komy
UHMEPECHO)

1.8 Eme o cpeanux (s mex, -
KOMY UHMEPECHO)

Kontponbras padota Ne2 o teme «HepaBeHncTBa» 1
I'naBa 2 Keaaparnunas pyHkuus 21

2.1 Kakyto ¢ynkuuto | KBagparuunas ¢pynkius. CBoicTBa U 4

HAa3BIBAIOT KBAIPATHYHOW | TpaduK  KBagpaTUIHOW  (YHKIHH
(mapaboma). [Ilocmpoenue epaguka
K8AOpAMUYHOU (YYHKYUU NO MOUKAM.

2.2 I'paduk u cBolicTBa Ilocmpoenue epagpuxa xkeadpamuunou 2
yHKIHN Y = ax? @yHKYUU nO MOYKaAM.

2.3 Cnsur rpaduka ¢ynkuun | I[lpeobpasosanue epaghuxa Gynkyuu 4
y = ax® Boub oceii y = f (X) ons nocmpoenus epagpuros
KOOpJMHAT ¢ynryuii suda y = af (kx + b) +c .

2.4 I'paduk Gysaxmmm Ilocmpoenue epaguxa xeadpamuunou 4
y= ax?+ bx +c ¢dynkyuu no mouxam.HaxoxneHnue

HyJleld  KBaJpaTUYHOM  (PyHKIIHUH,
MHOXMCECmea 3HaueHull,
NPOMEIHCYMKO8 3HAKONOCMOAHCIEA,
NPOMEINCYMKO8 MOHOMOHHOCTU.

2.5 KBanparssle HepaBeHCTBA | Keadpamuvle HepaseHcmea u €20 4
pewenue.  Pewenue  xeadpammwix
HepageHcma: UCNOIb308aHUe C8OUCME
u epaghuka KeaopamuuHou QyHKyuu,
Memoo UHmMep8anos. 3anucey peuletus
Keaopamuo2o Hepagencmaa. Pewenue
yenvix U OPOOHO-PAYUOHANLHBIX
Hepagencms MemoooM UHMEPBAILOs.
Pemienue cuctem HEpaBEHCTB ¢ OJHOU
MepEMEHHO: JIMHEHHBIX,
K8AOPAMHDbIX.

2.6 l"pa(ppnc I[pO6HO' Fpa¢u;{ ¢yHK1,;uu y = a + ﬁl; 1
JMHCHHOR Qymictun ([ia Ilpeocmasnenue 06 acumnmomax.
mex, KOMY UHMEPEeCHO)

2.7 I'padukn ypaBHEHWMIA, I'pagpux ynrkyuu y =|x|. 1
COJIepIKaIUX MOIYIIH
(/Ina mex, komy
UHMEPECHO)

KontponsHas padora Ne3 3a 1 nmosyronue «KBaapatuunast QyHKIMSDY 1
I'maBa 3 YpaBHeHUsI U CHCTEMbI yPaBHEHUIl 25
3.1 PannonanbHbie | [Ipeo6pazoBanue JpoOHO-TMHEHHBIX 4

41




BBIPAXKCHUS

BBIPQXXCHUI: CII0KEHUE, YMHOXEHUE,

nenenue. Jlonycmumvle  3HayeHus
nepemeHHbIX 8 OPOOHO-PAYUOHANLHBIX
BbIPAdCEHUSIX.
3.2 Lenbie ypaBHEHHS [lonsitTue  ypaBHEHHST WM KOPHS 2
YpaBHEHUS. Ilpeocmasnenue 0
PABHOCUTLHOCMU VpagHeHuil.
Obnacmv  onpedeneHus  YpagHeHus:
(obnacmv  donycmumvlx  3HA4eHuul
nepemennoil). Memoowi peuienust
VPasHeHuil: Memoo 3amMeHbvl
nepemenHou.
3.3 JpoOHbBIE ypaBHEHHS Pemenue  mpocredmux — apoOHO- 4
JIMHEHHBIX ypaBHeHUN. Pewienue
OPOOHO-PAYUOHATILHLIX  YPABHEHULL.
Memoowi  pewenuss  ypagHeHuii:
Memoobl DPABHOCUTILHBIX
npeobpazosanui. Mcmopus éonpoca o
HAX0XCOeHUU Gopmyn KOpHell
aneedopauieckux VpasHeHuil
cmeneHell, Oonvwux demvipex. H.
Tapmanvs, /{oc. Kapoano, H.X.
Abenv, 2. I'anya.
3.4 Pemenne 3amau OCHOBHEBIE METOIBI peleHust 4
TEKCTOBBIX 3ajad: anreOpanyecKuil.
AHnanus BO3MOYHBIX CUTYyalUid
B3aMMHOTO PACIOJIOKEHUS OOBEKTOB
OpU UX JBWKEHUU, COOTHOILICHUS
00BEMOB BBITIOTHSIEMBIX PabOT TP
COBMECTHOH padore.
KontponbHas padota Ne4 o reme «PanoHaabHbIC BRIPaKECHUS. Y PaBHEHUS C 1
OJIHOM TIEpEMEHHO»
3.5 Cucrema ypaBHEHUH ¢ VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMHU. 4
JBYMsI IEPEMEHHBIMU Pemenuie cuctembl ypaBHEHUH.
3.6 Pemenue 3amay OCHOBHEBIE METOIbI perieHus 2
TEKCTOBBIX 33Ja4: ajareOpanyecKui,
nepeGop BapHaHTOB.
3.7 I'paduueckoe Memoowvr  pewienuss  ypasHeHuii: 3
UCCIICIOBAHUE YPABHEHUN | epagpuueckuti memoo. Hcnonvzosanue
ceoticme QyHKyuti npu peuieHuu
VpaeHeHUil.
3.8 VYpaBHeHUs ¢ mapaMeTpoM -
([ns mex, komy
UHMEPeCHO)
3.9 Pemenue cucrem -
YpaBHEHUH BTOPOU
crenienu (/s mex, Komy
UHMEPECHO)
KonTpomnpnas pabota Ne5 mo teme «CuctemMbl ypaBHEHU 1
TnaBa4 | Apudmernueckas U reoMeTpuuecKasi IpOrpeccuu 17
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4.1 YHucnosblie Hucnosas IIOCJIEIOBATEIBHOCTD.

MIOCJIE0BATEIBLHOCTH [Tpumepst YHUCIIOBBIX
nocliefioBareabHocTeN. beckoHeuHble
II0CJIEZI0BATEIBHOCTU. 3a0aua
Jleonapoo Iluzanckozo (Qubonauuu)
0 Kpoaukax, uucia Pudonayyu.

4.2 Apudpmernueckas Apudmerrueckast mporpeccus u eé
nporpeccus CBOMCTBA.

4.3 CymMma nepBbIX n wWieHOB | Popmyna odwe2o uieHa u cymmol n
apudmeTnueckoit NepeuvIX YleH08 apu@dmemuiecKkor
IPOrpecCuu npoepeccuu. Bvidarowuecs

MamemamuKy u ux 6Kiao 8 pazeumue
HAYKU.

4.4 I'eomerpuueckas I'eomerpuueckas nporpeccusi.
nporpeccust

4.5 CymMMa nepBbIX N WICHOB Dopmyna obwe2o YieHa u Cymmol n
reOMEeTPUUECKON nepeviX UleHO8 2eoMempuiecKoll
MpOrpeccuu npoepeccuil. Cxooawasics

eeomempuieckas npozpeccus.3aoaqa
0 waxmamuotl docke. Cxooumocms
2eoMempuiecKoll npo2peccuu.

4.6 [IpocThie u cnoxxHbIE Pemmenue 3aa4 Ha HaX0KICHUE YAaCTU
TIPOIICHTHI yyclia M 4YHMcia [0 €ero YacTu.

Pemenuie 3a1a4 Ha IPOLIEHTHI U JOJIH.

4.7 CymMMa KBaJpaToB MEPBBIX
N HaTypalbHbBIX YUCEI
(/Ina mex, komy
uHmMepecHo)

4.8 Tpeyronpauk [lackans
(s mex, komy
uHmMepecHo)

Kontponbhas padoTta Ne6 o reme «ApudmeTndeckas U reoMmeTpruIecKas
MIPOrPECCUI
I'nasa 5§ CTaTHCTHKA U BEPOSITHOCTH

5.1 Bri6opounsie Tabmmunoe u rpaduueckoe

UCCIICJIOBAHUS MPEJICTABICHUE JAaHHBIX, CTOJIOYATHIE
U KpPYroBbl€ JauarpaMmbl, rpaduky,
NpUMEHEHHUE auarpaMM M rpaduxos
TUISE OTIMCAaHUS 3aBUCHUMOCTEM
pealbHbIX ~ BEJIIMYUH,  HM3BJICYCHUE
uHpopMaIy U3 TabIuIl, TMarpaMmm 1
rpauKoB.

5.2 WHTepBasbHbIN pAL. Couemanusa u 4ucio coyemarull.
I'mcrorpamma Dopmyna uucaa coyemaHuli.

Tpeyeonvnux Ilackana. Onvimur ¢
OONLUUM  YUCTOM  PABHOBO3MOINCHBIX
9NeMEHMAPHBIX coobImuil.
Bviuucnenue eeposmuocmeii 6
onvimax c npumeHeHuem
KOMOUHAMOPHBIX (hOPMYIL.
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5.3 XapakTepucruka Mepsl pacceuBaHusA: pa3Mmax,

bepnynnu. 3nakomcmeo
CYYAUHBIMU genudUHamu

pazbpoca oucnepcust u cmaHoapmuoe
omknonenue. Hcnvimanusa beprnynnu.
Yenex u  mneyoaua. Beposmnocmu
cobvimuti 8  cepuu  UCNLIMAHUL
co
Ha
npumMepax — KOHeUHbIX  OUCKDEMHbLX
cayuatinulx eenuyut. Pacnpedenenue

8EPOSAMHOCMEI.
5.4 CraTrcTHYECKOE Mamemamuueckoe odrcuodaHue. 2
OLICHUBAHUE U MTPOTHO3 Csoticmsa MamemamuiecKo2o
oocuoanus. Tlonamue o 3axone 601bUIUX
yucen.  Hsmepenue  sepoamuocmell.
Ipumenenue 3axona 60IbWUX UHUCeT 8
coyuono2uu, CMpaxoeanuu, 8
30pasooXpaneHull, obecneueruu
be3onacrHocmu HaceneHus 8
Upe38bIYAUHBIX CUMYAYUSIX.
5.5 Beposarnocts n -
KoMOnHaTopuka (/[na mex,
KOMY UHMEPECHO)
5.6 PasmMmemenus u couerauus -
(s mex, xomy unmepecho)
IMoBTOpeHue. 6
Pemenvie nuHeHHBIX HEPaBEHCTB. Kgadpamuoe HEPABEeHCMB0 U €20 peuleHue. 3anucs 1
peuieHus K8AOpamHo2o HepaseHcmad.
Keaapatuunas Gpyukius. CeoiicTBa u rpaduk kBaapaTHuHor QyHKImH (Hapabona). 1
Tocmpoenue epaghuxa keadpamuunol GyHKYUU NO MOUKAM.
Pemenmne npocTedmmx ApoOHO-THHEHHBIX YpaBHEHUHN. [lepsuunbie npedcmasienus o 1
Opy2ux Memooax peuieHus 3a0a4 (ceomempuieckue u epaguieckue Memoobsl).
Pemenne cucremsr ypaBHeHUI. OCHOBHBIE METO/IBI PEIIEHHUS TEKCTOBBIX 3a/1a4: 1
anreOpamIecKui.
Hrorosas koHTpodabHAs padboTa Ne7 1
Pemenue nornueckux 3anad. Poib poccutickux y4énvix 8 pazgumuu Mamemamuru.: 1
C.Kosanesckas.
Uroro 99
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