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Ilnanupyemble pe3y/jibTaThl OCBOEHHsI Y4e0OHOIr0 mpeaMera
«Aaredpa»

JIn4HOCTHBIE Pe3y/bTATbI

1. TOTOBHOCTb U CITOCOOHOCTH OOYHAIOIIUXCS K CAMOPA3BUTHIO U CAaMOOOPA30BAHUIO HA
OCHOBE MOTHMBALlMM K OOYYEHHMIO M TMO3HAHMID, T'OTOBHOCTb W CIOCOOHOCTH OCO3HAHHOMY
BLIOOPY W TIOCTPOEHUIO NajbHEWINeHd WHANBUAYaJbHOW TpaekTopunu obOpa3soBaHusi Ha 0Oase
OPUEHTHPOBKU B MUpe npodeccuii n mpodecCHOHANBHBIX MPEANOYTEHHH, C YI€TOM YCTOHUNBBIX
MIO3HABATEJbHBIX HHTEPECOB.

2. CdopMHPOBaHHOCTb OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO,

3. CpopMHpPOBAHHOCTD LIEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKd M OOINECTBEHHOH TPAKTUKH, YUWTBHIBAIOLIETO COLUAJIBHOE,
KYJBTYPHOE, S3BIKOBOE, TyXOBHOE MHOTOOOpa3ne COBPEMEHHOIO MHUpA.

4. T'OTOBHOCTh M CIIOCOOHOCTb BECTH OHAJIOr C APYTUMH JIOABMH U TOCTUTAThb B HEM
B3aUMOIIOHMMaHUS (MAeHTUPHUKAIMA ceOsl KaK MOJHOMPABHOTO CyObeKTa OOIEHHsI, TOTOBHOCTh
K KOHCTPYHpPOBaHHMIO 00pa3a mapTHepa IO JUANIOTy, TOTOBHOCTb K KOHCTPYHPOBaHMIO obOpasa
JOMYCTUMBIX CHOCOOOB UANIora, TOTOBHOCTh K KOHCTPYMPOBAHHIO MpOLecca TUAIora Kak
KOHBEHLIMOHUPOBAHUSI HMHTEPECOB, MPOLEAYpP, TOTOBHOCTb M CIIOCOOHOCTb K BEIEHHIO
MIEPErOBOPOB).

MeTanpeamMeTHble pe3yabTAThI
PeryasituBnbie YY/|

1. YMeHHe CaMOCTOSITETIbHO OIPENeNATh Heln 00yUeHHsl, CTaBUTh U (OPMYJIHPOBATH HOBBIC
3aJa4Hu B yqe6e U TI03HABATEJbHOI ACATCIBHOCTH, PAa3BUBATH MOTUBBI U HHTEPECHI cBOEH
MO3HABATENILHON NeATeIbHOCTH. OOyUaroIuics: CMOXKET:

o aHAJM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATh Oyaymire 00pa3oBaTeNbHbIE PE3YIbTATH,
. uAeHTU(QUIUPOBATH COOCTBEHHBIE MPOOJIEMBI U OMPENEISITh TIIaBHYIO MPOOJIeMy,

o BBIIBUTaTh BEPCHH pPEIIeHUs MpoOsieMbl, (GOpMyIHpOBaTH TUIOTE3bI, MPEIBOCXHINATH
KOHEUYHBIN Pe3yJIbTaT,

o CTaBUTh LeJb NEATENIbHOCTH HA OCHOBE ONPEAENeHHOH NpoOjeMbl M CYIIECTBYOLINX
BO3MOKHOCTEH;

o dopmynupoBaTh y4eOHBIE 3a7adyd KaK I[Iard JOCTIIKEHUS TIOCTABJICHHOW LN
NeSITeIbHOCTH,

o 00OCHOBBIBATH 1I€JIEBbIE OPUEHTHPHI U MPUOPHUTETHI CCHUIKAMH HA LIEHHOCTHU, YKa3bIBasl U
00OCHOBBIBAS JIOTHYECKYIO TIOCIIENOBATENbHOCTD IArOB.

2. YMeHHe CaMOCTOSITeIbHO TIUIAHUPOBAaTh NYTH JOCTH)KCHUS LEJIe, B TOM YHCIE

aNbTePHATUBHBIE, OCO3HAHHO BBIOMpaTh HanOonee 3pdexTrBHbIe CIIOCOOB! pelIeHHs Y4eOHbIX U
IIO3HABATENbHBIX 3a1a4. OOyJaromMiACs CMOXKET:

. onpeaensaTh HeOOXOMUMbIe NeHCTBHE(s1) B COOTBETCTBHH C Y4eOHOH W MO3HABATEIHHOU
3amaueil ¥ COCTaBIISITh AITOPUTM HUX BBITIOJTHEHUS,

o OOOCHOBBIBATP M OCYIIECTBIISATH BBIOOP Hambonee 3(PPEeKTHBHBIX CIMOCOOOB PEIIEHHS
yueOHBIX U MO3HABATEIbHBIX 33/a4,;

o OTNpeneNATE/HaXOAUTh, B TOM YHCIE M3 TPENJIOKEHHbIX BApUAHTOB, YCIOBUS IS
BBITTOJIHEHHS! yueOHOM U MO3HABATENBHON 3a1a4y;

o BBICTPAUBATh JKU3HEHHBIE IUIAHBI HA KPATKOCPOUYHOE Oyaylnee (3asiBiATb IIeJIEBbIC

OPUCHTHUPLI, CTABUTH AACKBATHLIC UM 3a4a4U U MpEAaraTb I[efICTBPIﬂ, YKa3biBas U 000CHOBBIBAs
JIOTUYCCKYIO MOCJICA0BATCIIbHOCTD LHaFOB);

o BBIOMpATh U3 TPEAJIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO HCKATh CPEICTBA/PECYpChI
IUISL PELICHNUS 3a0a4H/ TOCTHIKEHUS LEIH,
° COCTAaBNIATH IUIAH  peUIeHus npoOneMbl  (BBINOJHEHHUS  NPOEKTA, IMPOBEACHUS

UCCJICZIOBAHHS),



L4 ONnpeaciATb NMOTCHUUAJIBHBIC 3aTPYAHCHUA TIPpHU PCLICHUN y‘{e6HOI>'I U II03HABATEJILHOMN
3a4a41 U HaXOAUTh CPEACTBA AJIA UX YCTPAHCHUA,

. OIUCHIBATH CBOHM OMBIT, OPOPMIISIS €ro I epeaavu IPyTruM JIFOASM B BUAE TEXHOJOTHH
pelIeHUs] MPAKTUYECKUX 3a7a4 ONPEACIEHHOrO KJ1acca,

o IUITAHUPOBATh U KOPPEKTHPOBATh CBOKO MHINBUAYAIBHYIO 00Pa30BaTENbHYIO TPACKTOPHIO.
3. YmeHue COOTHOCUTb CBOM AEHCTBUSA C IUIAHUPYEMBIMU pEe3YyJbTaTaMH, OCYLIECTBJISTH

KOHTPOJIb CBOEH NeATENbHOCTH B MPOLECCe AOCTIKEHHs Pe3yJbTara, OMpPEneNsTb CIOCOOBI
NEeWCTBUH B paMKaxX MPEIJIOKEHHBIX YCIOBHI U TpeOOBaHUH, KOPPEKTHUPOBATH CBOU AEHCTBUS B
COOTBETCTBUU ¢ U3MEHSIIOIIeHCs cuTyanueid. OOy4daromuiics CMOKET:

o ONpeneNsTb COBMECTHO C IIE€AaroroM MU CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
PE3yJIBTATOB U KPUTEPHH OLIGHKU CBOEH yUueOHOH NesATeNbHOCTHY,

. CHCTEMATH3MPOBATh (B TOM YHCJIE BBIOMPATh MPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX
PE3yNbTATOB U OLIEHKHU CBOEH AEATENBHOCTH,

. oTOWpaTb HMHCTPYMEHTBl JJIsl OLEHHBAHHUA CBOEH [IESTENbHOCTH, OCYIIECTBISAThH
CaMOKOHTPOJIb CBOEH AESITETbHOCTH B PAMKAaX MPEIJIOKEHHBIX YCIOBHH U TPeOOBaHMIA,

. OLICHUBATb CBOIO AESTEIbHOCTb, APTYMEHTUPYS] MPUYUHBI JOCTHXKEHHUsS WIH OTCYTCTBUS
MJIAHUPYEMOT'O PE3YNIbTATA,

. HAXOIUTh JOCTATOYHBIE CPENCTBA AJISI BHINIOJHEHUSI YI€OHBIX AEHCTBUI B M3MEHSIOIIEHCS
CUTYallM{ W/WIIK TIPU OTCYTCTBHUHU TUIAHUPYEMOTO PEe3yJIbTaTa,

. paboTast O CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO AESITEIbHOCTh HA OCHOBE
aHaIu3a M3MEHEHUN CUTyalluu Uil TOJNyYEeHHUs  3alUIAHHPOBAHHBIX  XapPaKTEPUCTHUK
NPOAYKTa/Pe3yIbTaTa,;

. YCTaHABIMUBAaTh CBsI3b MEXIAY IMOJYYCHHBIMH XAapPAKTEPUCTUKAMHM MPOAYKTa W
XapaKTepUCTUKAMHU MpoLecca AEATENbHOCTH M IO 3aBEPLICHUU [EATEebHOCTH MpeaJararhb
U3MEHEHHUE XapaKTePUCTUK NPOLECCa AJIsl MOJYYEHHUs YIYYIICHHBIX XapaKTEPUCTUK MPOAYKTA,

. CBEpSATh CBOW JEHCTBHUSI C LENbI0 M, MPH HEOOXOIUMOCTH, HWCIPABIATH OIIUOKH
CaMOCTOATEIBHO.

4.  VYMeHue OLEHHBAaThb TMPABUJIBHOCTh BBITIOJHEHUS Y4eOHOH 3ama4dd, COOCTBEHHBIE
BO3MOXKHOCTH €€ pemmeHusi. O0yqaronuiicss CMOXeT:

o OTIPeNeNATh KPUTEPHH NPABHUIIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUS YUeOHOH 3a/1a4H;

o aHAIM3UpPOBaTh U OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS AJIs
BBITTOJIHEHUsT yueOHOI 3a1aum;

o CBOOOHO TMOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH U CAMOOLIEHKH, UCXOMIS U3
e U UMEIOIINXCS CPEACTB, pa3finyasi pe3yJIbTaT U CroCcOObI NEHCTBUM;

o OLICHUBATh MPOAYKT CBOEH MESITENbHOCTH IO 3aJaHHBIM W/WIA CaMOCTOSITENbHO
OTIpPeNeIEHHBIM KPUTEPHSIM B COOTBETCTBUH C LIENIBIO AESITEIbHOCTH,

o 00OCHOBBIBATh JOCTH)KMMOCTb L€ BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U AOCTYIHBIX BHELIHUX PECYPCOB,

o (uKCHpOBaTh U AHATU3UPOBATH IMHAMUKY COOCTBEHHBIX 00Pa30BATENbHBIX PE3YIbTATOB.
5.  BnameHue OCHOBaMH CAMOKOHTPOJIS, CAMOOLICHKH, TIPHUHSTHS PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOH U Mmo3HaBaTebHOM. OOy4atomUics CMOKET:

o HaOJIIOIaTh U aHAIU3UPOBATh COOCTBEHHYIO YUEOHYIO0 U NMO3HABATENBHYIO ACATENbHOCTD U
IeATEIbHOCTh APYTrUX 00yYarOIUXCsl B MPOLIECCE B3aUMOIIPOBEPKH,

o COOTHOCHTDH pPeajibHbIe U IUIAHUPYEMbIE Pe3yJbTaThl WHAMBHAYAIbHOH 00pa3oBaTENbHOM
NeSTEeIbHOCTH U I€TIaTh BBIBOBI,

o NPUHUMATD PELICHNE B y4eOHOW CUTYallud U HECTH 32 HETO OTBETCTBEHHOCT;

o CaMOCTOSITENIPHO OTpENeNsiTh NMPUYHUHBI CBOETO YCIeXa WIM Heycrnexa W HaxOguTh
CHOCOOBI BBIXO/IA M3 CUTYAL[UH HEYCIeXa,

o PETPOCHEKTHBHO OIPENeNsATb, Kakue NeHCTBHA MO peleHHro y4eOHOH 3amauyd WiH

napamMeTpel 3THUX MAEHCTBUH MPHUBENM K IIOJYYEHUIO HMMEIOIErocss MpoAyKTa yueOHOH
NEsITEeIbHOCTH,
° IEMOHCTPHPOBATh TMPHEMBl PEryJSIUUU  NCUXO(PU3UOJOTHIECKUX/ SMOLMOHAIBHBIX



COCTOSIHMH  ansg  pocTikeHust  3¢pdexra ycrnokoeHuss  (yCTpaHEHHs]  3MOLMOHAJIBHON
HANpPSKEHHOCTH), 3¢ deKTa BOCCTAHOBIECHUS (OCnabiieHus! MPOsiBIEHUI yToMieHus), s¢dexrta
AKTUBU3ALMH (TIOBBIIIEHHS ITCUXO(PU3UOJOTHUECKONW PEAKTHBHOCTH).

MMoznaBaTenbubie YY/{

6. YMeHue omnpenensTb TMOHATHS, CO37aBaThb OOOOIIEHUs, YCTaHABJIMBATH AHAJOTHH,
KJacCU(pUIMPOBATh, CAMOCTOSITEIPHO BBIOMPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(PUKALINH,
YCTAHABJIUBATb MPUYUHHO-CIECACTBEHHBIE CBSI3M, CTPOUTh JIOTUYECKOE PACCYKIECHUE,
YMO3aKTII0O4YeHUe (MHAYKTUBHOE, NEAYKTHBHOE, MO aHAJOTHH) U AeNaTh BbIBOABL. OOyJarommiics
CMOXKET:

o noaduparTh CJIOBa, CONMOAYMHEHHBIE KIFOUEBOMY CJIOBY, OIMpPENEINSIOLINE €ro NMPU3HAKU U
CBOICTBA,

o BBICTPANBATh JIOTHUECKYIO LIEMOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIIOBA U COMOJYHHEHHBIX
€My CJIOB,

o BBIJIENIATh OOIIMH NMPU3HAK ABYX WM HECKOJBKHX MPEIMETOB HJIU SIBJICHUH M OOBSCHSTH
UX CXOJICTBO;

o OOBEUHATD MPEAMETHI U SIBIICHHS B TPYIIIBI TIO ONMpPEIeSICHHBIM MTPU3HAKaM, CPABHUBATb,
KJIaccupUIUpPOBaTh U 0000mAaTh (PaKThI U SBJICHNUS,

o BBIJICJISATD SIBJICHUE U3 OOIIero psiia APYrux sSBJICHUH,

o OTpeneNsATh 00CTOATEIbCTBA, KOTOPbIE MPENLISCTBOBAIN BO3HUKHOBEHHIO CBSI3U MEXKIY

ABJICHUAMU, U3 3THX 00CTOSITENILCTB BBIACIIATE OHNPCACTIAOIINEC, CIIOCOOHBIE OBITH HpH‘{HHOfI
AAHHOTO SABJICHUS, BBIABJIATE IPUYHUHBI U CIICACTBUA ﬂBHeHHfI;

o CTPOUTD PACCYXKIEHUE OT OOIMUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YaCTHBIX
SIBJICHUH K OOIIINM 3aKOHOMEPHOCTSIM;

o CTPOUTDH PACCYKACHHE HAa OCHOBE CPABHEHUS NMPEIMETOB U SIBJICHUH, BBIAEINSAS MPH STOM
o0Imne NpU3HaKY,

o U3J1araTh MOJYYEHHYIO HHQOPMALIUIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelnaeMoi 3a1a4m;
o CaMOCTOSITENIbHO YKa3bIBaTh HAa MH(GOPMALIHMIO, HYXKIAIOLIYIOCS B MPOBEPKE, MpeasaraTb U
NPUMEHSTH CIOCOO MPOBEPKH JOCTOBEPHOCTH HH(pOpMaLny,

o BepOaIM30BaTh IMOIMOHAIBLHOE BIIEYATIEHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

o OOBSICHATh  SIBJICHHs, TNPOLECChl, CBA3M M OTHOIICHHUS, BBIIBISIEMBIE B  XOJE

MO3HABATENILHOM M MCCIIENOBATENbCKON AEeATENbHOCTH (IIPUBOAUTH OOBSCHEHHE C U3MEHEHHEM
(hopMBI MPEeACTABICHUS, OOBSACHATD, NEeTATH3UPYS WM 0000MIas; OOBSICHITh ¢ 3aJaHHON TOYKU
3peHus);

o BBISIBJISITH U HA3bIBATh MPUYHHBI COOBITHS, SIBJICHUS, B TOM YUCJIe BO3MOXKHBIE / HauboJee
BEPOSITHbIE TMPHUYMHBL, BO3MOJKHBIE TMOCJEACTBUS 3aJaHHOH MPUYUHBI, CAMOCTOSITEILHO
OCYIIECTBJIsISl MPUYUHHO-CJICICTBEHHBIH aHAJIH3,

o 7e7aTh BBIBOJ HA OCHOBE KPUTHUYECKOI'O aHAM3a Pa3HbIX TOUEK 3PEHHs, MOATBEPIKIATH
BBIBOJ] COOCTBEHHOMN apryMeHTaLHel I CAMOCTOSITEIbHO MOJYUYEHHBIMU TaHHBIMH.

7. YMeHue co3aaBaTh, MPUMEHSATh U MPE0OPa30BbIBATH 3HAKU M CHMBOJIbI, MOJCITH U CXEMBI
IUTS perieHust yueOHbIX U MO3HABATEIbHBIX 3a1a4. OOy4Jaromuics: CMOXKET:

o 0003Ha4YaTh CUMBOJIOM U 3HAKOM IMPEIMET U/WIIU SIBIICHHUE,

o OIpenessiTh JIOTHYECKHE CBS3M MEXKIy MpeaMeTaMd W/WIN SIBICHUSIMH, 0003HAa4YaThb
JaHHbIE JIOTHYECKUE CBS3H C MOMOILIBIO 3HAKOB B CXEME;

o co3naBaTh aOCTPAKTHBIN MIIH peasbHBIN 00pa3 mpeaMeTa 1/ sIBJICHUS,

o CTPOUTH MOZEJIL/CXeMY Ha OCHOBE YCJIOBHIA 3aJ1a4H W/HITK Criocoda ee perieHus,

o co3aaBaTh BepOasbHbIE, BEIIECTBEHHbIE M HH(POPMAIIMOHHbIE MOJAEIH C BbIIEICHHEM

CYLIECTBEHHBIX XapaKTEPUCTUK OO0BEKTa I OINpeneNieHus Ccrnocoda pelieHus 3amadd B
COOTBETCTBUU C CUTYyaLUEN,;

L HpeO6paSOBbIBaTb MOAECIN C LCJIIBbKO BBIABIICHUA O6H_II/IX 3aKOHOB, onpenensﬁomnx I[aHHYIO
MpeaMeTHYIO 00J1acTh;



o NEePEeBOUTh CIOXKHYIO MO COCTaBy (MHOTOACNEKTHYIO) MH(pOpMaLui u3 rpaduueckoro
Wi popManu30BaHHOTO (CHMBOJIBHOIO) MPENCTABICHUSI B TEKCTOBOE, M HA0OOPOT;

o CTPOUTH CXEMy, AJITOPUTM IEHCTBUS, UCMPABISITH WJIM BOCCTAHABIMBATH HEW3BECTHBIH
paHee aNropuTM Ha OCHOBE HMEIOLIErocsi 3HaHHS 00 OOBbeKTe, K KOTOPOMY IPHUMEHSETCSI
AJITOPUTM;

o CTPOHUTb AOKA3aTEIbCTBO. MPSMOE, KOCBEHHOE, OT IPOTUBHOTO,

o aHAM3UPOBATh/pedIeKCHPOBATh OMBIT Pa3padOTKU U peau3aluuud y4eOHOro MPOEKTa,
UCCIIENOBaHMs (TEOPETUYECKOrO, 3MITMPUYECKOr0) Ha OCHOBE NPEIJIOKEHHOHW MpoOieMHON
CHUTYaLIMH, TIOCTABJIEHHON LU 1/ UM 331aHHBIX KPUTEPUEB OLIEHKH MPOAYKTa/pe3yibTaTa.

8. CwmpbicioBoe ureHne. OOyYarOIIMICS CMOKET:

o HAxXOOuUThb B TekcTe Tpedyemyro wuH(poOpManmi0 (B COOTBETCTBHU C LENSIMH CBOEH
NESITEIbHOCTH),

o OpUEHTUPOBATbCS B COMAEPKAHUM TEKCTa, I[OHHMMATb LEJOCTHBIM CMBICHT TEKCTa,
CTPYKTYpPUPOBATh TEKCT;

o yCTaHABJIMBATH B3AUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHHH, TIPOLIECCOB;

o PE3IOMUPOBATH INIaBHYIO U0 TEKCTa,

o npeoOpa3oBbIBATh TEKCT, «IIEPEBOAS» €ro B APYIyH MOAAIBHOCTb, MHTEPIPETHUPOBATH
TEKCT (XYOOXKECTBEHHBIH W  HEXYJOXKECTBEHHbIH — y4eOHBIH, HAay4YHO-TIOMYJIAPHBIN,
UH(OPMALMOHHBIH, TEKCT non-fiction);

o KPUTHYECKH OLICHUBATh COZlepKaHUe U (POpMy TEKCTa.

9. PasBuTue MOTMBaLUMU K OBJAJCHHUIO KYJbTYpPOH AaKTHUBHOIO HCIOJB30BaHUS CIOBaped M
APYTUX MOUCKOBBIX crcTeM. OOyUaroMiCs CMOXKET:

. OTpenesnsaTh HEOOXOANMBIE KITFOUEBbIE IIOMCKOBBIE CJIOBA U 3aMPOCHI,

. OCYILECTBJIATh B3aUMOACHCTBUE C 3JICKTPOHHBIMU MMOUCKOBBIMHU CUCTEMAaMHU, CIOBAPsIMH,

. (bopMHUPOBaTh MHOKECTBEHHYIO BHIOOPKY U3 TIOMCKOBBIX UCTOYHHKOB I OOBEKTUBU3ALNN
PE3yJbTaToOB MOUCKA,

. COOTHOCHUTB MOJIYY€HHBIE PE3YJIbTAThl IOUCKA CO CBOEH AESTENBHOCTHIO.

Kommynuxatusnbie YY/I

10. YMeHune opraHm30BbIBaTH Y4eOHOE COTPYOHHUYECTBO U COBMECTHYIO HEATEIBHOCTH C
yUUTENIEM U CBEPCTHUKAMHM,; paboTaTh MHAUBUAYAJIBHO U B TPYIIE. HAXOAUTH 00lIee peleHrne U
paspemiaTh KOH(PIUKTH HA OCHOBE COIIACOBAHMS MO3ULIUN U ydeTa HHTEPECOB;, (OPMYINPOBATS,
apryMEHTHUPOBATh U OTCTanBarh cBOe MHeHHE. OOyJaromuiicss CMOXeT:
- OTIPeNeNATh BO3MOXKHBIE POJIM B COBMECTHOM IEATENbHOCTHY,
- UTPaTh ONPENEICHHYIO POJb B COBMECTHOMN IEATENBbHOCTHY,
- NPUHUMATD MO3ULHMI0 COOECEAHNKA, MOHUMAsS MO3UIMIO IPYroro, pa3jinyarh B €ro peyH:
MHEHHUE (TOUKY 3pEHUs), JOKA3aTENbCTBO (ApTryMEHTHI), (PaKThI; THIIOTE3bI, AKCHOMBI, TEOPHH;
- ONpeneNsATh CBOM MEHCTBUS M JEHCTBHUA MapTHeEpa, KOTOPbIE CIIOCOOCTBOBAIHM HJIH
NPEMATCTBOBAIN MPOAYKTHBHOH KOMMYHUKALINY,
- CTPOUTD MO3UTUBHBIE OTHOLICHHUS B TIpoLiecce yueOHOH U MO3HABATENBHON NeSITeTbHOCTH,
- KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBATh CBOKO TOUKY 3PEHHUS, B ITHUCKYCCUH YMEThb
BBIIBUTATh KOHTPApryMEHTHl, mepedpa3supoBaTh CBOK MbICHb (BIaJ€HHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);
- KPUTUYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIUOOYHOCTh CBOETO MHEHHUS (€CJIU OHO TAKOBO) U KOPPEKTUPOBATH €T0;
- npeaiaraTb ATbTEPHATUBHOE PEIIeHNE B KOH(DJINKTHON CUTYyalnHy,
- BBIJIEJISATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHUU,
—  JIOrOBapuBaThCS O TMpaBWJaX M BOMNPOCaX Ml OOCYXKIOEHHs] B COOTBETCTBUH C
MOCTABJICHHOM NepeA TPyIIon 3a1auei;
- OpPraHu30BBIBaTh yueOHOE B3aMMOnEHCTBHE B rpymme (onpemensts oOmue e,
pacrpenensaTh poJin, JOrOBAPUBATHCS APYT C APYTOM U T. 1.);



- yCTPaHATb B paMKax JAWajora paspblBBl B KOMMYHHUKAIUH, OOYCIIOBJICHHBIE
HETIOHNMAaHHUEM/HEeTIPUSITHEM CO CTOPOHBI coOecemHuKa 3anadd, (OpMbl HIH CONEPIKAHHS
JUaJora.

11. VYmeHue OCO3HAHHO HCHOJIB30BATH PEUEBBbIE CPEACTBA B COOTBETCTBUM C 3ajadei
KOMMYHHKALIMH JJIs1 BBIPAKEHHUS] CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEH IS MJIAHUPOBAHUS U
PeryJisiiuu CBOEHM AESATEIbHOCTH, BJIAJ€HHUE YCTHOM M NMUCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHON peubto. OOyHarOLINIC CMOXKET:

o OTIpeneNATh 3a7a4y KOMMYHHKALIMH U B COOTBETCTBHH C HEH OTOMpATh peueBble CPEACTBA;
. oTOMpaTh U HUCIONB30BaTh PEUEBBIE CPENCTBA B IMPOLIECCE KOMMYHHKALMH C IPYTHMH
JEOABMHU (IUAJIOT B Mape, B MaJIOH TPYIINe U T. 1.);

. NPEACTaBIATh B YCTHOW MM NHCBMEHHOW (hopMe pa3BepHYTBHIH IUIaH COOCTBEHHOM
NEesITEeJIbHOCTH,

o coOmonarb HOPMbI NyONMYHOH pevd, perjaMeHT B MOHOJIOT€ M JUCKYCCHUH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3aAa4€H;

o BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)KIE€HHUE) M 3alpalluBaTh MHEHHUE MapTHEpPa B
paMKax quasora,

o NPUHUMATD PELICHHUE B XO/€ TUAJIOTa 1 COTJIACOBBIBATE €T0 ¢ COOECETHUKOM,

o CO3/1aBaTh NMUCbMEHHbIE (KJIUIINPOBAHHBIE» U OPUTHMHAJbHBIE TEKCThI C UCIOJIb30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPENICTB,;

. UCTIONB30BaTh BepOanbHble CpencTBa (CPEACTBAa JIOTMYECKOH CBS3M) U BBIACICHHS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS,

. HCIIOJIb30BAaTh HeBepOaTbHbIE cpencraa UJIn HarJIsIAHbBIE MaTepuabl,
MOJTOTOBJICHHBIE/OTOOpaHHBIE MO PYKOBOACTBOM YUUTEIIS,

. JeNaTh OLIEHOYHBIN BBIBOJ O JOCTHXKEHUH LEIM KOMMYHUKALUNA HEMOCPEACTBEHHO MOCE

3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTAKTa U OOOCHOBBIBATH €TO.
IIpenmeTHBIE Pe3y/bTATHI
BreinyckHUK Hay4uTcs B 7-9 kiaccax:

DJIeMeHTbI TEOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

*  OmnepupoBarb Ha 0a30BOM YpOBHE MOHATHUSMH. MHOXXECTBO, 3JIEMEHT MHOXKECTBA,
MOZIMHOKECTBO, NMPUHAJICKHOCTB;

*  3a1aBaTh MHOXXECTBA MMEPEUHCICHUEM HX 3JIEMEHTOB;

*  HaxXxOOWUTh NepeceueHne, 0ObEIUHEHNE, TOAMHOXKECTBO B MPOCTEHUIITNX CUTYALUSX;

* omepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSMH. OINpPEAENCHHE, aKCHOMa, Teopema,
JOKa3aTeJIbCTBO;

*  MPHUBOAUTH NPUMEPHI U KOHTPIPUMEPHI JUIS MOATBEPIKICHHS CBOUX BBICKA3bIBAHUH

B noBceaHeBHOI :KM3HN M IPH U3YYE€HHH APYTHX NPEAMETOB:

UCTIONB30BaTh IpaduuecKkoe TNPEACTABICHUE MHOMKECTB Ui OINUCAHUS PEeaNbHBIX
NPOIIECCOB U SIBJICHUH, MPH PEIISHUH 3a7a4 IPYTHX YIeOHBIX MPEIMETOB

BbinycKHUK ROyYUM 603MONCHOCb HAYYUMBCA:

Onepupoeams — nousimusiMu:  OnpeoeneHue,  meopema,  aKCUoMd,  MHONUCECBO,
XAPAKMeEPUCMUKY  MHONCECMEA, IJIeMEHN MHOJMCECMEd, Nycmoe, KOHeYHOe U 0eCKOHeYHOoe
MHOHNCECMBO, NOOMHONCECMEO, NPUHAONEHCHOCHb, GKIIOUEHUE, PABEHCIBO MHOMCECG,

U300padicames MHOICECMBA U OMHOUEHIUE MHOICECME C NOMOWbLIO KPY208 Jiinepa;

onpeoensms NPUHAONEHCHOCHb INeMEHMA MHONCECMEBY, 00BbeOUHEHUIO0 U NepeceyeHuo
MHOJMCECMS,  3A0a60Mb  MHONMCECMBO € HOMOWBIO NEPEeYUCIeHUsT DNEeMEHMOB, ClOBECHO20
ONUCAHUS,

Onepuposams NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMYb U JIOJHCHOCHb GbICKA3bIGAHIS,
ompuyanue BbICKA3bIGAHUT, ONEPayuU HAO GbICKAZLIGAHUAMU. U, UNU, He, YCIO0GHbIE
BbICKA3BIGAHUS (UMPTIUKAYULL);

CMPOUMb GbICKA3bIBAHUSA, OMPUYAHUS 8bICKA3LIGAHUI.



B noeceonesnoit sicusnu u npu uzyueHun Opyzux npeomemos:

CMPOUMs YEenouKU YMO3AKIIOYEeH Ul HA OCHOBE UCHONb306AHUS NPABUL T0CUKU,

UCNONB306AMb MHOJICECMEA, ONEPAYUU C MHOICECMEAMU, UX cpaghuyeckoe npeocmasnenue
0151 ONUCAHUSA PEAIbHBIX NPOYECCOB U ABTEHUT

Yucna

*  OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHUSMH. HATYPaJIbHOE YHCIIO, LIEJO€ YHCIIO,
OOBIKHOBEHHast [1po0b, necATHYHas ApoOb, cMemaHHas JApoOb, pPaLHUOHAJIBHOE YHCIIO,
aprupMeTHIECKUH KBaIpaTHBIA KOPEHB;

*  HCIOJNB30BaTh CBOWCTBA YHCEN U MPAaBUJIA JEHCTBUI NPU BBINOJIHEHUH BBIYUCICHUMN,

*  HUCIOJIB30BaTh MPU3HAKU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUH BBHIYUCICHUN U
pELIeHNH HECIIOXKHBIX 3a/1ay,

*  BBINOJHATH OKPYIVICHNE PALIMOHAIBHBIX YHCEN B COOTBETCTBHH C MPABUIIAMY,

*  OLICHMBATh 3HAYCHHE KBAIPATHOTO KOPHS U3 MOJOKUTEIBHOrO LEJIOro YNCIIa,;

*  pacro3HaBaTh PALMOHAJBbHBIE U UPPALUOHAIBHBIE YUCIIA,

*  CpaBHHUBAThH YHCIIA.

B noBceaHeBHOI :KM3HN M IPH U3YYE€HHH APYTHX NPEAMETOB:

OLICHUBATh PE3YJIbTAThl BHIYUCIEHUH NMPH PEIICHUH MPAKTUIECKHUX 337124,

BBITOJIHATH CPABHEHHE YNCEJ B PEAIbHBIX CHTYALIUsX,

COCTABJISITh YHCIIOBBIE BBIPAKEHUS MPH PEIICHUHN MPAKTUYECKHUX 3a71a4 U 3a/1a4 U3 IPYrux
y4ueOHBIX IPEAMETOB

BoinyckHuk nosiyuum 603mMoicHoCmb HAYUUHIBCA:

Onepupoeams NOHAMUAMU: MHOICECMEO HAMYPATbHBIX YUCEN, MHONICECMBO YENbIX YUucel,
MHOJICECMBO PAYUOHANBHBIX YUCET, UPPAYUOHANBHOE YUCTO, KEAOPAMHBII KOPEHb, MHOICECMBO
oelicmeumenbHbIX  YUCen,  2eOMEmpPUYEeCKas. — UHMeEPHpemayus — HAMypaibHulX, — YeJvlx,
PAYUOHANTbHBIX, OCTICMEUMENbHBIX YUCEN,

HOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHORO0 YUCA,

BbINONHAMY  GLIYUCIEHUA, 6 MOM YUCIe € UCHONb306AHUEM HNPUEMOE PAYUOHATLHBIX
BHIYUCTCHUT,

BbINONHAMY OKPY2IeHUEe PAYUOHANLHBIX YUCEN C 3A0AHHOU MOYHOCHIBIO,

CPABHUBAMb PAYUOHANBHBIE U UPPAYUOHATLHBIE YUCAA,

npeocmasismes payuoHAIbHOE YUCTO 6 8U0e OeCAMUUHON OpodU

YHOPAOOUUBAM b YUCA, 3ANUCAHHBIE 8 UOE OOBIKHOBEHHOM U OecsAMUYHO Opoou;

naxooume HOJ[ u HOK uucen u ucnons306ams ux npu peuieHuu 3a0ay.

B noeceonesnoit sicusnu u npu uzyueHun Opyzux npeomemos:

NpUMEHAMb NPAGUIA NPUOIUNCEHHBIX GLIYUCTEHUT NPU Peuienty NPAKMUYEeCKUX 3a0ay U
peutenuu 3a0au Opy2ux yueOHwvIx HpeomMemos;

BbINONHAMY CPAGHEHUE Pe3YNbMAmMOE GuINUCTeHUT NPU peuleHiul NPAKMUYEeCKUX 3a0ay, 6
mMoM yucne npUOIUNCEHHBIX GbIYUCTeHUTL

COCMAGIAMs U OYEHUBAMb YUCTIOBbIE BLIPAICEHUS NPU PeUleHUY NPAKMUYECKUX 3a0a4 U
3a0ay u3 opyaux yueOHvIX HPeOMemos;

3anUCLIBAMy U OKPY2IAMb YUCI06bIE 3HAYEHUS PEeqIbHbIX GeNUYUH C UCHONb306AHUEM
PA3HBIX CUCIEM UBMEPEHUs]

ToxkaecTBeHHbIE IPeodpPa3oBaHUA

* BemonsaATe HecnOXHBIE MPeoOpa3oBaHUs Ui BBIYUCICHUS 3HAYEHUH YHCIIOBBIX
BBIPQXKEHUM, COMEpKallMX CTENeHH C HaTypaJbHbIM IIOKa3aTejleM, CTENEeHH C LENbIM
OTpHULATENIbHBIM [T0Ka3aTeNeM,;

*  BBINOJHATH HECIOXHBIE MPeoOpa3OBaHUsl LENbIX BBIPAKEHUI: PacKpPbIBaTh CKOOKH,
NPUBOIUTH MTOJOOHBIE ClIAraeMBbIE,

*  HCHOJB30BaThb (OPMYJbl COKPALIEHHOTO YMHOXEHHUS (KBajgpaT CyMMBI, KBajapar
Pa3HOCTH, Pa3HOCTh KBAAPATOB) MJIsl YIIPOIISHUS BRIYUCICHNUN 3HAYCHUN BBIPAKCHHUIA,



*  BBIINOJHATH HECIOXHBIE MpeoOpa3oBaHusl pPOOHO-JIMHEHHBIX  BBIPAKEHHHA |
BBIPAKEHHH C KBaAPATHBIMU KOPHSIMH .

B noBceaHeBHOI1 :KH3HH H NIPH U3YYeHHUH APYTHX NPeIMeETOB:

MOHMMATh CMBICJI 3aITUCH YHCJIa B CTAHJAPTHOM BUJE;

orepupoBarh Ha 0a30BOM YPOBHE MOHITHEM «CTaHAAPTHAS 3aIHCh YHCIIa»

BbinycKkHUK ROTYYUI 803MONCHOCHID HAYUUHIBCA:

HNOHAMUAMU CIENeHU ¢ HAMYPATbHBIM NOKA3AMENeM, CMeNneny ¢ YeaviM OmpuyamenbHovim
nokazamenem;

BLINONHAMb NPEOOPABOBAHUS YENbIX GBIPANCEHUIL: OetiCMBUsL ¢ OOHOYIEHAMU (CNOJCEH e,
BLINUMAHUE, YMHOJICEHUE), OCTICMGUsL C MHO2OYICHAMU (CIOMNCEHUE, GIVUMAHUE, YMHONCEHUE),

BbINONHAMY PA3NONACEHUE MHOLOYJIEHO8 HA MHOJMCUMENU OOHUM U3 CROCO00B: 8bIHECEeHUE 3d
CKOOKY, epYRNUPOBKA, UCHONb306AHUE (POPMYII COKPAUEHHOLO YMHONCEHIUSL,

8610€J151Mb KAOPAM CYMMbl U PAZHOCIIU OOHOYIEHOB;

PACKAAOBIGAM b HA MHOMCUMENU K6AOPAMHbIH  MPEXUTIeH;

BbINONHAMY — NPEOOPA306AHUS  GLIPANCEHUTH, — COOEPICAUUX — CMENeHU ¢ Yeavlmu
OMPUYAMENbHLIMU  NOKA3AMENAMU, NePexooums Om 3anucu 6 Guoe CmeneHu ¢ Yelvim
ompuyamebHuiM HOKA3AmMeneM K 3anuci 6 euoe opoou,

8LINOIHAMS NPEoOPA306aHUS OPOOHO-PAYUOHWIBHBIX BbIPANCEHUI: COKpaujeHue opooell,
npuseoenue ancedopauveckux opodeii Kk 00ugeMy 3HAMEHAMENIO, CIOICEHUE, YMHONCEHUE, OeNeHUe
anzedpauveckux Opobeil, 6036e0eHUe aneedpaudeckoll Opodu 6 HAMYPATLHYIO U  Yeayio
OMPUYAMENLHYIO CIMENEHb,

BbINONHAMY NPEOOPAZOBAHISL BLIPANCEHUT, COOEPIHCAUUX KBAOPAMHbIE KOPHU,

8b10€15IMb  K6AOPAM CYMMbI UIU PAZHOCIIU OBYYJIEHA 6 GbIPANCEHUSX, COOePAHCAUIUX
K8QAOpammuwie KOpHU,

8LINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHUT, COOEPAHCAUIUX MOOY/Tb.

B noeceoneenoit scusnu u npu uzydyeHuu Opyzux npeomMenos:

BBINONHAMb NPEOOPAZ06AHUS U OCTICMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM 6UO€;

BbINONHAMY NPEOOPA306AHUA ANCEOPAUYECKUX GLIPANCEHUT NPU pPeuLeHull 3a0ay Opyeux
YUeOHbIX NPeoMemos

YpaBHEHHSI H HEPABEHCTBA

*  OmnepupoBarb Ha 0a30BOM ypOBHE MOHSATHSIMH. PAaBEHCTBO, HYHCIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YPaBHEHHUs, PELICHHWE YPAaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelLIeHne HEPaBEeHCTBA,

*  MPOBEPATDH CIPABEAIUBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB,;

* pewarb JHUHEHHbIE HEPABEHCTBA M HECJIOXKHBICE HEPABEHCTBA, CBOMSINUECS K
JIUHEHHBIM;

*  pemarb CUCTEMbI HECJIOXKHBIX JIMHEHHBIX YPaBHEHU, HEPABEHCTB,;

*  MPOBEPATDH, SIBJISIETCS JIU JAHHOE YHCJIO peIleHNeM ypaBHEeHUs (HEPaBEHCTBA),

*  pearh KBaJpaTHbIC ypaBHEHMs 1O HOpMyJie KOpHEH KBaApaTHOTO YPABHEHUS,

*  n300pakaThb peIleHns] HEPABEHCTB M UX CUCTEM Ha YMCIOBOH MPSIMOM.

B noBceaHeBHOI :KM3HN M MPH H3YYEHHH APYTUX MpPeIMeTOB:

COCTABJISITh M PEIIATh JIMHEHHbIE YPAaBHEHUS MTPH PEIIEHUH 3a1a4, BO3HUKAIOIUX B APYTrUX
yueOHBIX MpeaMeTax

Boinycknuk nojiyuum 603mMoicHoCHmb HAYUUMIBCA:

Onepupoeams nousimusmu: ypasHenue, HepaseHcmeo, KOPeHb YPAGHEHlUsl, peuleHue
HepaseHcmeq, PAGHOCUNIbHBIE YPAGHEHUS, 00Iacms OnpeoeneHus ypasHeHus (HepaseHcmed,
cucmemsl YpagHeHutl Uil HepaseHcms);

pewiame  quHelinvle  YPAGHEHUA U  YPAGHEHUA, CEOOUMble K JUHEHHbLIM C HOMOWbBIO
mMoocOeCmMBeHHbIX NPeodpPa306aAHUi;

pewiams Keaopamuvie YPAGHeHUsl U YPAGHEHUs, C00UMbIE K KEAOPAMHBIM C NOMOULIO
mMoocOecmMBeHHbIX NPeodPa306aAHUi;

peutams OpOOHO-TUHETIHbIE YPAGHEHUS,



peutams npocmeiiuiie uppayuoOHAIbHbIE YPAGHEHUS GUO ‘/ f(x)=a, ,/ f(x) =, / g(x);

peuams ypasnenust 6uod x=a,

pewiams YypasHeHusi CHOCOOOM PAa3NI0NACEHUsL HA MHOJICUMENU U 3aMeHbl NePeMEeHHOIL;

UCNONB306AMb  MEMOO UHMEPBAN0E Ol peuleHust yeavix U OPOOHO-PAYUOHATLHBIX
HepaseHcme;

pewiamy aunelinsie ypasHeHus U HePaseHcmeda ¢ Napamempami;

peuianms HeCI0ACHbIE KEAOPAMHbIE YPAGHEHUS C NAPAMEMPOM,

peuianms HeCI0JACHbIE CUCMEMbI TUHETHBIX YPASHEHUT C HAPAMEMPAMIU,

peuianms HeCI0NCHbIE YPAGHEHUS 6 YEIbIX YUCAAX.

B noeceonesnoit sicusnu u npu uzyueHun Opyzux npeomemos:

cCoCmaensams U pewams JauHelnvie U Keaopammuvie YpPAGHEHUs, YPAGHeHUs, K HUM
CBOOAUUECS, CUCIEMb] TUHETIHbIX YPAGHEHUT, HePAGEHCIE NPU PeuleHll 3a0ay Opyeux y4eoOHwix
npeomemos;

BbINONHANMY OYEHKY NPABOONOO00US Pe3YIbmamos, NOIYUAeMbIX HPU Peute HUU TUHEUNbIX U
K6QAOpAMHBIX YPAGHEHUH U CUCMeM JUHEIIHbIX YPASHEHUN U HepaGeHCme Npu peuieHuu 3a0ay
Opy2ux yueOHbIX HPeOMemos;

8LI0UPAMS  COOMEEMCMEYIOWUE  YPAGHEHUS, HepAGeHCMEA UMU  UX cucmemst, OJisl
COCMABNEHUS MAMEMAMUYECKON MOOeaU 3A0AHHON PeanvHOl cumyayuu Ui NpUKIaoHol
3q0aui;

YyMems UHMEPNPEemuposams NOJYYeHHbll NpU peulentl YPAGHEHUA, HePaseHCmea Ul
cucmemsl pe3ynemam 6 KOHMexkcme 3a0aHHOU PeanbHOl CUumyayuu U HPUKIAOHOI 3a0ayu

DyHKIUH

*  HaxXxOAWTb 3HAUEHHUE (PYHKIUH MO 3aJaHHOMY 3HAUEHHUIO apTyMEHTa,

*  HaxOAWTh 3HAUEHHE apPIyMEHTAa IO 3aJaHHOMY 3HAUYEHUIO (DYHKIMH B HECIOXKHBIX
CUTYaLUsIX,

*  ONpeAessiTh TOJOKEHHE TOYKH IO €€ KOOPAMWHATAM, KOOPIWHATBI TOYKH IO €&
MOJIOXKEHUIO Ha KOOPAMHATHON TIOCKOCTH,

* 1o rpaduKy HaAXOAUTh 00JACTh OIMpPENeNeHHs], MHOXKXECTBO 3HAUCHUH, HYJU (QYHKIHH,
NPOMEXKYTKH 3HAKOIOCTOSIHCTBA, INPOMEXKYTKH BO3PAaCTaHHWs M YObIBaHUs, HaubOoibllee U
HaVMEHbIIee 3HAUCHUS (PYHKLINY,

*  CTpOUTH rpaduK JUHEHHON PyHKINY,

*  TMPOBEPATH, SBJSIETCS JIW NaHHBINA rpaduk rpadukomM 3amaHHON QyHKIMM (JIMHEHHOM,
KBaJPaTHYHOH, 0OpaTHOH NMPONOPLHUOHATIBHOCTH),

*  ompemensaTh NPUOMIDKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH NepeceueHHsi rpadukoB
(byHKIH,

e omepupoBaTb Ha  0a30BOM  ypOBHE  TMOHATHUSMH.  [OCIENOBATEIBHOCTD,
apupMeTHIeCcKas MPOrPECcCHsi, FEOMETPHUYIECKas IPOTrPECCHs;

e pemarb 3a7adydl HAa TMPOrPECCHH, B KOTOPBIX OTBET MOXKET OBbITh IOJNy4YeH
HETNOCPEICTBEHHBIM MOACUETOM 0e3 mpuMeHeHUst HOopMyIL.

B noBceaHeBHOI1 :KH3HH H NIPH U3YYeHHUH APYTHX MPeIMETOB:

*  HCMOJB30BaTh IpaUKH PeajbHBIX MPOLECCOB U 3aBUCUMOCTEH MJISI ONMpPENeNeHus] ux
CBOWCTB (HamOoNbIINE W HAUMEHBINUE 3HAYCHHs, MPOMEXYTKH BO3PACTaHUs M YObIBaHUA,
00JIACTH MOJIOKUTENBHBIX M OTPHLIATENIbHBIX 3HAUEHUH U T.11.);

*  HCHOJB30BaTh CBOWCTBA JUHEHHOW (QYHKIMU U ee rpaduk Mpu peuieHuH 3aaad U3
OPyrux y4eOHbIX IPEAMETOB

BoinyckHuk nojiyuum 603mMoicHoCmby HAYUUHIBCA

Onepupoeams nOHAMUAMU: DYHKYUOHANLHAS 306UCUMOCHTL, (DYHKYUSA, 2padur (ynryuu,
Ccnocobvl  300aHUs  (PYHKYUU, apeymenm U 3HaueHue QyHKyuu, 001acms OnpeoeneHus u
MHOJICECMBO  3uauenuil  ynKkyuu, Hyau  QYHKyuu, HPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCH (PYHKYUU, YEMHOCIIL/HEUEMHOCIIb (DYHKYUU,

cmpoums epaghuxu AuHeiiHoil, KeaopamuuHoli (pyHxyuil, 06pamHuoil NPONOPYUOHATLHOCHIU,



Gynryuu 6uoa: y:a+Lb, yv=+x,y=3x, y=|x;
X+

HA npumMepe KeaopamuyHoil YyHKyul, Ucnoas306ams npeodpazosanust 2paguxa (yuxyuu
y=fx) ons nocmpoenus epaguxos pynxyuii y =af (kx+5b)+c;

COCMAGIAMs YPAGHEHUS NPSAMOTL RO 3A0AHHBIM YCIIOBUAM: NPOX0Osuyell yepes 06e mouKu ¢
3Q0AHHBIMU  KOOPOUHAMAMY, HNpOXOoOsiyeil uepe3 OAHHYI0 MOYKY U NAPALIenbHOll OaHHOI
HPAMOTL,;

uccreoosams PYyHKYUIo no eé 2paguxy;

HAXOOUMb — MHOJCECMBO  3HAYEHUl,  HYIU,  NPOMEICYMKU  3HAKONOCHMOSHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOI (YyHKYUU,

ONepuUpoBams  ROHAMUAMU.  NOCTIE006AMENbHOCb,  APUPMEMUYECKas Npocpeccus,
2eoMempuyecKas NPoPeccus;

pewians 3a0a4u HA APUPMEMUYECKYIO U 2eOMEMPUYECKYIO NPOCPECCUIO.

B noeceonesnoit sicusnu u npu uzyueHun Opyzux npeomemos:

UITIOCMPUPOBANML ¢ NOMOUBIO 2PAPUKA PeanbHyIO 3A6UCUMOCHI U HPOYecc No UX
XAPAKMEPUCMUKAM,

UCNONB306aMb  CEOUCMBA U 2PAPDUK KEAOPAMUYHOU (QYHKYUU NPpU peuteHuu 3a0ay u3
opy2ux yueOHsIX HpeomMemos

CTaTHCTHKA H TeOpHUsl BEPOATHOCTEH MOCTABHTH IOC/JIE TEKCTOBBIX 3a/1a4, KaK ¢
COePRAHHH.

« MHwmerp mpencraBneHHEe O CTAaTHUCTUYECKHX  XAPAKTEPUCTHKAX, BEPOATHOCTHU
CITy4aliHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

*  pemarb MpOCTeHIIne KOMOMHATOPHBIE 33Ja4l METOAOM IMPSIMOTO M OPTaHW30BaHHOIO
niepedopa,

*  MPEACTaBISATH JaHHBIE B BHJE TAONIUL, THarpaMm, rpaukos;

*  yyuTaTh MHYOPMALIHIO, MPEACTABICHHYIO B BUAE TAOJIUIIBI, TUArpaMMbl, Tpaduka,

*  ONpenemsiTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

*  OLICHMBATh BEPOSITHOCTH COOBITHSA B MPOCTEHIINX CIyYasix;

*  HUMeTh NMPEICTABICHHUE O POJIU 3aKOHA OONBIINX YUCEN B MACCOBBIX SIBJICHUSIX.

B noBceaHeBHOI :KM3HN M IPH U3Y4YE€HHH APYTHX NPEAMETOB:

OLIEHUBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Inepedopa,

UMETb MPEICTABICHNE O POJIH NMPAKTUIECKH JOCTOBEPHBIX M MAJOBEPOSITHBIX COOBITHH,

CpPaBHUBATb OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTHUKH, TIOJyYEHHBIE B MpoIecce
peLeHnst MPUKIJIAAHON 3a1au, H3y4E€HUS PEaTbHOTO SBJICHHS,

OLICHUBATh BEPOSITHOCTD PEANIbHBIX COOBITHI U SIBICHUH B HECJIOXKHBIX CUTYALHAX

BoinyckHuk nosiyuum 603mMoicHoCmby HAYUUHIBCA

Onepupoeams nousmuamu. cmoabyamele U Kpy2o6vie Ouazpammvl, maodauysl OAHHYIX,
cpeOHee apughmemuyeckoe, MeOUAHd, HAUOOIbULEE U HAUMEHbULEE 3HAYEHUS 8bI00PKU, PAZMAX
6b100pPKU, OUCNEPCUSL U CMAHOAPMHOE OMKIAOHEHUE, CYYAUNASL USMEHYUBOCHTb,

U3BNEKAMd UHPOPMAYUIO, NPEOCMABGIEHHYIO 8 MADIUYAX, HA OUACPAMMAX, SPAPUKAX;

cocmasnsimes mabauysi, CMpOUmMs OUACPAMMSL U 2PAPUKY HA OCHOBE OAHHBIX,

ONepUPOBAmMs NOHAMUAMU: PAKMOPUAN YUCTIA, NEPECMAHOBKU U COYEMAHIUSL, MPEY2ONbHUK
Tackansa;

NPUMEHAMb NPAGUIO NPOU3EEOEHUS NPU PEUIeHUU KOMOUHAMOPHBIX 3000y,

ONepuposams  NOHAMUAMU:  CAYYAUHBIE  ONbIM,  CAVYAiHBIE  686100p,  UCHBIMAHIE,
NeMeHmAapHoe  CAyuaiinoe cobvimue (UCX00), Klaccuyeckoe OnpeoeneHue eposmHocmu
CYYQUHO20 cOOBIMUS, ONEPAYUU HAO CIYYAUHBIMU COOLIMUAMU,

Npeocmaesiame UHGOPpMayUIo ¢ NOMOWLIO Kpy206 Jiinepa;

pewiams 3a0a4i HA GbIYUCTIEHUE 6EPOSMHOCIIU ¢ NOOCYEMOM KOAUYECMBA 6APUAHNOE C
HOMOUbI0 KOMOUHAMOPUKU.

B noeceonesnoit sicusnu u npu uzyueHun Opyzux npeomemos:



U361eKaMs, UHMEPNPEMUPOBANMb Ul NPeOOPA306b16aMb UHPOPMAYUIO, NPEOCMAGIEHHYIO 8
maonuyax, Ha OUASPAMMAX, SPAPUKAX, OMPAACAIOWYIO CEOTICMEA U XAPAKMEPUCMUKU PEATbHBIX
npoyeccos u A6aeHUil;

onpeoensms CMamucmuyecKue XapaKkmepucmuky 6s100poK no madauyam, OUaCPAMMAaM,
epaghuxam, bINOIHAMY CPAGHEHUE @ 3AGUCUMOCIIU OM Yell PeUleHUS 3a0ayU;

OYEHUBAMb 6EPOSIMHOCHb PEANIbHBIX COOLIMUTL U AGNEHU L.

TexkcToBbIE 3a7a4H

* Pemarp HecnoXHBIE CIOXKETHBIE 3ala4d pPa3HbIX THIIOB Ha BCE apu(pMeTHdeckue
JIEUCTBUS,

*  CTPOUTH MOIEJb YCJIOBHS 3a/1auu (B BUAE TaOJIULBL, CXEMBbI, PUCYHKA HJIH YPAaBHEHUS ),
B KOTOPOH IaHbl 3HAUEHHS IBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYHH, C LEJIbIO TIOUCKA PEIICHUS
3a1a4y,

*  OCYLIECTBISTH CIOCOO IMOMCKA PEIICHUs 33a4l, B KOTOPOM PAaCCYXKIEHHUE CTPOHUTCS
OT YCJIOBHSI K TpeOOBaHMIO MITH OT TPeOOBAHUS K YCIOBHIO,

*  COCTaBIATH IJIAH PELICHUS 3aa4H;

*  BBIICISITH STAIBI PEIIEHHs 3a/1a4H,

*  HMHTEPIPETHPOBATH BBIYUCIUTEIBHBIC PE3YIbTAThl B 33]a4e, UCCIEI0BATh MONYYEHHOE
pelLIeHne 3a1a4y;

*  3HaTh pa3jMuue CKOpocTell 0ObeKTa B CTOSYEH BOAE, MPOTHB TEUEHHS U N0 TEUCHHIO
peKw;

e perarb 337a4YM HA HAXOKICHUE YaCTH YHCIIa M YHUCIIA 0 €r0 YacTH,

*  pelarb 3aJa4M Pa3HbIX TUNOB (Ha pabOTY, HA MOKYIKH, Ha JBUKEHHUE), CBA3BIBAIOIINX
TPH BEJIMYUHBI, BBIICISITH STH BEJTMYUHBI M OTHOIIEHHS MEXIy HUMH,

*  HaxOOUTh NMPOLEHT OT YHUCIA, YUCJIO MO MPOLEHTY OT HEro, HaXOOUThb MPOLEHTHOE
CHIDKEHHE WJIN TPOLIEHTHOE TIOBBIIIEHIE BEJTMYHHBI,

*  pelarb HECIOXKHBIE JIOTHYECKHE 33a4H METOIOM PAaCCy>KIECHUH.

B noBceaHeBHOI :KM3HN M IPH U3Y4YE€HHH APYTHX NPEAMETOB:

BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX MPEENIbHBIX 3HAYSHHUAX MUCKOMBIX B 3a/1a4e BEIMYNH
(menaTe NMPUKUAKY

Boinycknuk nosiyuum 603mMoicHoCms HAYUUHIBCA

Pewams npocmuie u cnooicnvie 3a0auu pasnvix munos, a makdice 300a¥u NOGLIULEHHOU
mpyoHocmu;

UCNONB306AMb  PA3HBIE KPAMKUE 3ANUCU KAK MOONU MEKCMOE CIOICHbIX 3a0ay O.is
HOCMpOoeHLst NOUCKOBOI CXeMbl U Peulenlisl 3a0ay;

pasnuyams  Mooens MmexKcma U MOOenb peuteHusl 3a0ayll, KOHCMPYUpoeams K OOHOI
MOOeNU peuteHusl HeCI0MACHOI 3a0ayu pasHvle MOOe MEeKCma 3a0a4i;

3HAM® U NPUMEHAMb 00a CNOCOOA NOUCKA peuteHusl 3a0ay (Om mpeboBaHusl K YCI08UI0 U
om ycnogus Kk mpebo6aHuo);

MOOENUPOBAMb PACCYHCOEHUSI NPU NOUCKE PEULeHUsL 3a0ay ¢ NOMOUBIO 2pagh-cxemsl;

8b10€J151Mb SMANGI PEUeHUsl 3a0a4U U COOEPAHCAHUE KANCO020 FIMANA,

yMems 6u10Upams ONMUMATbHBI MEMOO PeuleHsl 3a0adu U OCO3HABAMb 8b100p Memood,
paccmampusams pasiudnsie Memoobl, HAXOOUNb PA3HbIE PeUeHUsL 3A0aYU, eCU 803MOICHO;

AHATUUPOBAMb 3AMPYOHEHUA NPU PEUeHUU 3A0aY;

BbINONHAMY PA3IUYHbBIE NPEOOPA306AHUS NPEONOACEHHOTU 3a0aull, KOHCIMPYUPOBANb HOGbIE
3a0ayu U3 OAHHOIL, 8 MOM YuUcie OOpammubIe;

UHMEPNPEMUPOBAMb GLIYUCTUMETbHbIE PE3VIbMAMmbl 6 3a0aye, UCCIe006ams NOMYYEHHOEe
peutenue 3a0a4u;

AHATUBUPOBAMb BCEBOIMOICHBIE CUMYAYUU G3AUMHO20 PACHONOJNCEHUsSL 08YX OOBEKMOS U
U3MeHeHue UxX XapaKmepucmux npu COBMECMHOM OBUICEHUU (CKOPOCHIb, 6pPeMsl, paccmostie)
Hpu peuteHuu 300a4 HA OBUMNCEHUE 08YX 0O0BEKMOB KAK 6 OOHOM, MAK U 8 NPOMUBONOJIONCHBIX
HANPaeneHUsIX,



UCCNe006aMb 6CEBOZMONCHBIE CUMYAYULU NPU PeUleHUU 300a4 HA OBUNCEHUE NO peke,
paccmampusams pasmsie CUCmeMbl OMCYEma,

peuiams pasHooopasHsie 3a0ayu « HA YACU »,

peutams 1 060CHOBLIBANb C80E peuterie 300aU (8b10e1sMb MAMEMAMUYECKYI0 OCHOBY) HA
HAXOJICOeHUEe YACMU YUCAA U YUCAA NO €20 YACMU HA OCHOBe KOHKPENHO20 CMbICIA OpoOU;

OCO3HABAMb U OOBACHAMb UOEHMUUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3BIGAIOUUX MPU
geuyUHbl (Ha pabomy, HA NOKYNKU, HA OBUICEHUE).8blOeSAMb MU GEAUYUHBL U OMHOULEHUS]
MedHcOoy HUMU, NPUMEHAMb UX NPU peuweHul 3a0ay, KOHCMPYUpOosams cOOCMGeHHbIE 3a0ay
VKQ3AHHBIX MUNOG;

611A0eMb OCHOBHBIMU MEMOOAMU PEULeHUs 3a0ay HA CMeCU, CIIABbI, KOHYe HMPayuu;

peuams 3a0ayu HA NPOYeHmvl, 6 MOM HUCIe, CIONUCHbIE NPOYeHmvl ¢ OOOCHOBAHUEM,
UCNONB3YA PA3HbBIE CHOCOOBI;

pewiame 102uYecKue 3a0ayu pasHvIMu CHOCoOdOamu, 6 mom yucie, ¢ 06yMs OJOKAMU U C
mpemst O10KAMU OAHHBIX C NOMOUBIO MAbaUY;

peuams 3a0ayu N0 KOMOUHAMOPUKe U MeopUU 6ePOAMHOCMEN HA OCHOBE UCNONb306AHUS
U3YUEHHBIX MEMOO0B U OOOCHOBLIGAMb PEUleHUE,

Peutams HeCI0ACHbIE 3A0aYY NO MAMEMAMUYECKOT CIMAMUcmuKe;

0671A0eMb  OCHOBHbIMU MEMOOAMU  DeUleHUsl CIONCEMHbIX 3a0ay.  apugmemuyeckuil,
aneebpauyeckiii, nepedop 6APUAHMOB, 2e0MEMPUYECKUH, 2papuyecKuil, NPUMEHAMb UX 6 HOGbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoii scu3nu u npu u3ydeHun Opyzux nPpeomemos:

8b10€151Mb NPU PeUteHUl 3a0ay XapaKmepPUCmuKu paccmampusaemoil 6 saoaye cumyayui,
ONMIUYHbIE OM PEANbHBIX (Me, Om KOMOpbIX AOCmpazupo6anicy), KOHCMPYUPOGAMb HOGbIE
cumyayuu ¢ Y4émom Smux Xapakmepucmux, 6 UYACMHOCHI, NPU peweHuu 3a0ay Ha
KOHYeHMpAayuu, Y4umsi6ams niOMHOCHb 6eUleCmed;

peuams 4 KOHCMPYUpOo8ams 3a0ayu HA OCHOBE PACCMOMPEHUS PeqIbHbIX CUMYyayuil, 8
KOMOPbIX He mpedyemcst MOUHblil 8bIYUCTUMEbHBIH Pe3YIbmam;

peuams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3HbIE CUCHIEMb] OmcYemd

HcTopust MaTeMaTUKH

* OnwuceiBaTh OTAEIbHBIC BBIJAIOIIUECS PE3YJIbTATHI, MOJYUYCHHBIE B XOAE Pa3BUTHUSA
MaTE€MaTUKHU KaK HayKH,

*  3HATh NPUMEPBI MATEMATUYECKUX OTKPBITHUI U UX aBTOPOB, B CBS3U C OT€UECTBEHHOMU
Y BCEMHPHOHN UCTOpPHEH;

*  [OHUMATh POJb MATEMAaTUKH B pa3Butuu Poccuu

*  Boinyckuux noiyuum 603mMod}CHOCHb HAYUUMbCA:

Xapaxmepuzoeams 6K1A0 GbIOAIOULUXCS MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHwIX obaacmeii;

HOHUMAMb POTL MAMeMamuKy 6 pazeumuu Poccuu

MeToabl MATEMATHKH

* BeoiOupare mnogxonsmui W3YYEHHBIA METON [UIA PEIICHUH HW3yYeHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/1ad,;

* IlpuBomuTb mNpHUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKarollen
IEeHCTBUTENLHOCTH U MTPOU3BEACHUSX UCKYCCTBA

Boinycknuk noityuum 03modicHOCHy HAYUUMbCA

Hcnonesyss  usyuennsie  mMemoosl,  NpoGOOUMb  OOKA3AMENbCMEO,  GbINOIHAMb
onpoeepoicenue;

Buioupame uzyuennvie memoout u ux koMOuHayuy OJisl peueHus MamemMamuieckux 3a0ay,

UCNONB306AMb  MAMEMAMUYECKUe  3HAHUSL O ONUCAHUSL  3QKOHOMEpHOCmEN 6
OKpYdAcarouyeti OelcmeumensHoCmu U NPOU36e0eHUsX UCKYCCMEA,

NpUMeHAmMs npocmeiuiie npoepamMmHie Cpeocmeda U 1eKmpPOHHO-KOMMYHUKAYUOHHbIE
cucmemuvl NPU peueHut MamemMamuiecKux 3a0au.



Coaep:xanue yueOHOro mpeamMera «AJjredpa»

Yucaa

PanunonanbHblie YHCIA

MHoxecTBO paluoHaNbHbIX uuced. CpaBHeHHE palMOHANbHbIX uuced. JlelcTBus ¢
pPaLMOHATIBHBIMU YUCIaMH. [Ipedcmasneniie payuonansHO20 Yucia 0ecamudnoil 0poosio.
HppauuonanbHbie yucaa

Ilonatue wuppauuoHanbHOro umcnaa. PacnosHasanue wuppanuoHanbHBIX uucen. IIpumepsr
nokasaTenseTs B anrebpe. Mpparmonanssocts uncnay . Ipuvenenne B reomerpun. Cpasnerie
uppayuonansHuix uce. Muoosicecmeo oeticmeumenvHuix yuce.

ToxkaecTBeHHbIE IPeodOpPa3oBaHUA

YucsioBble U OYKBeHHbIE BbIPAKEHHS

BripackxeHne ¢ nepemeHHONH. 3HaueHHe BbIpaxkeHMs. lloncTaHOBKa BBIpAXKEHUNH BMECTO
NIEPEMEHHBIX.

Lenbie BRIpaKeHHS

Crenenp ¢ HaTypajdbHBIM TIOKa3aTeleM W ee CBoicTBa. l[lpeoOpa3oBaHMs BBIPAKEHHI,
COZEPIKALINX CTETIEHH C HATYPAJIbHBIM ITOKA3aTENIEM.

OnHousneH, MHOTOUWIeH. J[eHCTBUS ¢ OJHOWIEHAMH W MHOTOUYJIEHAMH (CJIOXKEHUE, BBIYUTAHHE,
yMHOXKeHHe). POpMyIbl COKPAIIEHHOTO YMHOXKEHUS. PAa3HOCTb KBAAPaTOB, KBAAPAT CYMMBI H
pasHocTH. PaznoskeHre MHOroWwIeHa Ha MHOJKUTEIN: BBIHECEHHE OOIIero MHOJKUTENS 38 CKOOKH,
CPYNNUPOBKA, NpuMeneHue @QOpMyn1 COKpauenno2o ymuodicenus. Keaopammusiii mpexunen,
Pasnodicenue K8AOPamHo20 MmpexuIeHa Ha MHOICUMEU.

JApoOHO-pALHOHATbHBIE BHIPAKEHUS

Crenenpb ¢ nenbiM nokaszateneM. IIpeoOpazoBaHue npOOHO-IMHEHHBIX BBIPAKEHHH: CIOKEHUE,
YMHOXKEHUE, AeneHune. Aneebpauveckasn opobs. Jlonycmumvie 3nauenus nepementvix 6 OpooHo-
payuonansusix  ewvipadcenusix.  Coxpawygenue  aneedpauveckux — opoodeii.  Ilpuseoenue
anzedpauveckux Opobeil Kk obwemy 3namenamento. /lelicmeus c ancebpauveckumu Opoosmu:
CHI0dICeHUe, BLINUMANIE, YMHOdICEeNUE, Oelienue, 6036e0eHUe 6 CENEHb.

IIpeobpazosaniie svipadicenuil, COOEPACAUUX 3HAK MOOYIIA.

KsaaparHbie kopHu

Apudmernueckuii  kBajpaTHBIH KOpeHb. llpeoOpasoBaHue BBIpAXKEHHH, COIEpPIKAIIUX
KBaJpaTHbIE KOPHU. YMHOXXEHHE, IeJIEHHE, BBIHECEHHE MHOXHTENSI H3-TIO 3HAaKa KOpPHS,
BHECEHUEe MHOICUMENSL ROO 3HAK KOPHSL.

YpaBHeHUsI M HEPABEHCTBA

PasencrBa

Uucnosoe paBeHcTBO. CBOHCTBA YHCIOBBIX PABEHCTB. PAaBEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTe ypaBHEHHs W KOpPHs YpaBHEHUs. [Ipeocmaegnenue O pAGHOCUTLHOCHIU YPAGHEHU.
Obaacme onpedenenus ypasnenus (001acms OONYCMUMbIX 3HAYEHUT NePeMeHHOT).

JIuHeliHOe YpABHEHHE H er0 KOPHHU

Pemenne nuHEWHBIX ypaBHEHUU. Jluneiinoe ypasnenue c¢ napamempom. Konuvecmeo ropmei
Juneiinoeo ypaenenus. Pewenue nuneiinvix ypasneuuii ¢ napamempo.

KBaapaTrHoe ypaBHeHHe H €ro0 KOPHH

KBanparneie ypaBHeHus. HemonHble kBampaTHble ypaBHEHHUS. JMCKPUMHMHAHT KBaIpaTHOTO
ypaBHeHUs1. PopMysia KOpHEH KBaIpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PelieHue KBaAPaTHBIX YPaBHEHHH: NCIIOIB30BaHNE (POPMYIIBI AJIST HAX OKICHHS
KOpHEH, epaguyueckuti memoo peutenuss, pasziodceHue HA MHONICUMENU, NO000p KOpHel ¢
ucnonvzoeanuem meopemst Buema. Konuuecmeo kopueti  KeaopamHo2o  YpAasHEHUs 6
3asucumMocmu om e2o Ouckpumunanma. buxeaopammusie ypaeuenus. Ypaeuenus, c600uMvie K
JuHelnsIM U Keaopamusim. Keaopamuvie ypagreHus ¢ napamempom.

JpoGHoO-paliHOHAJIbHBIE YPABHEHHUSI

Pemenne mpocredmmx ApoOHO-TMHEHHBIX ypaBHEHUH. Peuienue OpoOHO-PAYUOHATLHBIX
YpasHeHu.
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HocnenoBaTeILHOCTH H POTPECCHH

UucnoBas mocienoBaTenbHOCTh. llpuMepsl YMCIOBBIX TOcCienoBaTenbHOCTel. beckoHeuHble
NOCJIEIOBATEIBHOCTH.  ApudMeTrndeckass Tmporpeccuss W ee CBOHCTBA. | eomerpuueckas
nporpeccusi. Dopmyna o00we20 uneHa u cymMmul N NEPEbIX UYNEHOE apuhmemuyeckoil u
eeomempuyeckoii npoepeccuil. Cxo0ayanca 2eoMempuyeckas NPpocpeccus.

Pemenue TeKCTOBBIX 32124

3anauu Ha Bce apudmMeTHUYECKHE AeHCTBHS

Pemenne TekcTOBBIX 3amauy apudmerndeckuMm crnocobom. HMcmonb3oBaHue TabnuL, cxewm,
YepPTEKeH, APYrUX CPENCTB MPENCTABIECHHS JaHHBIX MTPHU PELICHUU 3a1a4H.

3apaum Ha ABH:KeHHE, PA0OTY H MOKYNKH

AHamu3 BO3MOXHBIX CHTyallMH B3aMMHOTO pPAaCIONIOKEHUs] OOBEKTOB NPU HMX IBHKECHUH,
COOTHOIIEHHs] 0ObEMOB BBIMOIHAEMBIX pabOT MPH COBMECTHOH padoTe.

3agauu Ha yacTH, 10JIH, NIPOLEHTHI

Pemenne 3amau Ha HaXOXKIEHHWE YaCTH YHUCJA M YUCJIA MO €ro 4actu. Pemenue 3amad Ha
NpPOLEHTHI U 1onu. [IpriMeHeHne mponopuyii Mpy peIieHn  3a1ad.

Jlornueckue 3axa4un

Pemenue norndeckux 3anau. Peutenue 102uyeckux 3a0ay ¢ NoMouysio 2paghos, madauy.
OcHoBHbIE MeTOAbl pelIeHHs] TEeKCTOBBIX 3ajga4: apudmerndeckwii, aiaredOpanmyueckui,
nepebop BapuaHTOB. [lepsuunvie npeocmasienus o0 Opyeux Memooax pewieHus 3a0ay
(ceomempuueckue u cpagpuyecxue Memoovt).

CTaTHCTHKA H TEOPHSI BEPOSITHOCTEH

CraTucTuka

TabnuuHoe M rpaduueckoe MpencTaBieHHe NaHHBIX, CTOJOYATble M KPYrOBBIE TUArPAMMBI,
rpaduKy, MpUMeHEHHe ArarpaMm 1 rpaduKoB IJIs1 OMUCAHUS 3aBUCUMOCTEH PeaibHbIX BEJTHYHUH,
u3BieueHne nHpopMamu u3 Tadnuu, auarpamm U rpadukos. OnucarebHble CTATHCTUYECKHE
NOKa3aTeqn 4YHCIOBBIX HA0OpOB: cpemHee apudMeTHueckoe, Mmeouand, HauOObIIee WU
HaVMEHbIIIee 3HaUeHUs1. Mepbl pacCenBaHUsL: pa3Max, OUCHePCUst U CIAHOAPMHOE OMKIOHEHUE.
CnydaiiHass W3MEHYMBOCTb. HW3MEHUYMBOCTH MpPH U3MEpPEeHMsAX. Pewaiowue  npasuid.
3aKoHOMEePHOCIIU 6 UBMEHYUBLIX BENTUYUHAX.

CayuaiiHbie coObITHS

CraydaiiHple ONBITBI  (IKCIEPUMEHTHI), 3JIEMEHTapHble CiydaiiHble COObITHS  (MCXOZBI).
BepositHoctn  snemeHTapHbIX  coObTui.  CoObITHST B COy4YaWHBIX  OKCHEPUMEHTAX M|
ONaronpusITCTBYIOIINE 3JIeMEHTapHbIe COObITHUsA. BeposiTHocTH ciydaliHbix coObITHIA. OMBITHI C
PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHsIMH. Kilaccmueckne BepOSTHOCTHBIE OIBITHI C
UCTIOJNIB30BAHUEM MOHET, KyOUKOB. [Ipeocmaenenue cobvimuii ¢ nomowsio ouazpamm Jiinepa.
IIpomusononoocuvie codvimus, 00veounenue u nepeceverue codovimuil. Ilpasuno cioocenus
seposimnocmeii.  Cayuaiineiii  evibop. Ilpeocmasnenue dKchepumenma 6 6uoe  oOepesa.
Hesasucumvie  cobvimusi. Yunoorcenue  eepossimmocmeii  mesasucumuix  coOvimuil.
llocneoosamensnvie nesasucumsie ucheimanus. llpencraBieHne 0 HE3aBUCHMBIX COOBITHSX B
JKH3HHL.

Iiemenmot KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosxu, akmopuan uucaa. Couemanus U Yucio coYemanui.
Qopmyna  yucaa couemanuti. Ipeyeonsnux Ilackans.  Onvimer ¢ OOnbUWIUM — YUCIOM
DPABHOBO3MOJICHBIX  dNIeMenmapuslx  cobvimuil. Buiuucnenue eeposmuocmeii 6 OnvImax ¢
npumenenuem Komounamopuvix gopmyn.  Hceneimanus  bepuynnu.  Vcenex u  neyoaua.
Beposimnocmu cobvimuii 6 cepuu ucnvrmanuii bepuynnu.

Chyuaiinsie eetuuunol

3HAKOMCMBO €O CIYYAUHBIMU GETUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHbIX CHYYAUHbIX
sequyun.  Pacnpeoenenue — eeposimuocmeil.  Mamemamuueckoe — odcudanue.  Ceoiicmea
mMamemMamuyecko2o oxcuoanus. Illonamue o 3axone 6orvuiux yucen. Mmepenue eeposmnocmei.



Ilpumenenue 3akona Oo0MbWUX YUCEN 6 COYUONOUU, CMIPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyenuu 0e30NACHOCIIU HACENeHIUSL 8 YPE3GLINATIHBIX CUMYAYUSIX.

HcTropust MaTeMaTHKH

Bosnuknosenue mamemamuxu Kkaxk Hayku, omanst ee paseumus. (CHOGHble pazoenvl
mamemamury. Bvioalowuecs mamemMamury u ux K10 6 passumie HayKu.

beckoneunocms mnoocecmea npocmoix uucen. Qucna u onunst ompeskos. Payuonansnvie yucia.
Illompebnocmy 6 uppayuonansusix yuciax. Llxona lugaeopa

3apoorcoenue ancedpwr 6 neopax apupmemuru. An-Xopezmu. Podxcoenue 0yk6eHHoil CUMBONUKIU.
1. ©epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o wnaxoowcoenuu Gopmyn ropuei
aneedpauveckux ypasneHnuii cmeneneti, oonvuiux yemoipex. H. Tapmanws, /[e. Kapoano, H.X.
Abens, 2. ITanya.

llosenenue memooa Koopounam, NO3GONAOUEL0 NEPeCOOUMb 2eOMempudecKie O0beKmsl Hd
azvik aneebpol. Hosenenue epaguros ynryuii. P. Jlexapm, II. Depma. [Ipumepsr paznuumnsix
cucmem KOOpOUHAm.

3aoaua Jleonapoo Iuzanckoeo (Qubonauuu) o kponuxax, yucia Quoonayuu. 3aoaua o
waxmamnoii oocke. Cx00UMOCHb 2eOMEMPUYECKOLl Npopeccull.

Hcemoxu meopuu eeposmuocmeii: cmpaxoeoe oeno, azapmuvie uepsl. 11. Qepua, b.llackans, A.
Dbepuynnu, A.H. Koamozopos.

Acmponomus u ceomempus. Umo u kax ysuanu Awaxcazop, Spamocehen u Apucmapx o
pasmepax Jlyner, 3emnu u Connya. Paccmosmus om 3emnu 0o Jlyner u Connya. Hsmepenue
paccmosnus om 3emau 0o Mapca.

Pons  poccuiickux  yuenvix 6 paseumuu mamemamuru: JI. Dinep. H.HU. Jlobayesckuii,
111 Yebvrues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuka 6 pazsumuu Poccuu: [lemp I, wikona mamemamuyeckux u HAGUCAYKUX HAVK,
passumie poccuiickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviut.
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Conep:xanue

Koa-Bo
JaC0B

IToBTOpeHue Kypca 6 Ki1acca

Peinenre TeKCTOBBIX 33724

3anauu Ha BCe apudmeTrdeckne eiCTBUs
3amaun Ha 4aCTH, OJH, TPOLEHTHI.

IL

BbipaxkeHus, TokAecTBa,  ypaBHeHHA
1.YucyioBbie H OyKBEeHHbIE BbIPAKeHHS
BripaxkeHue ¢ nepeMeHHOH. 3HadeHue BelpakeHus. IloncTaHOBKa BbIpaXkeHUN
BMECTO MEPEMEHHBIX.
IIpeobpazosaniie gvipadicenuii, COOEPACAUX 3HAK MOOYJIA.
2.PaBeHcTBa
Uucnosoe paseHcTBO. C(BOMCTBa YMCIOBBIX paBeHCTB. PaBeHCTBO ¢
MEPEMEHHOM.
3.YpaBHeHus
[TonsiTne ypaBHEHUsI U KOPHS ypaBHEHUs. [Ipeocmasienue o pasHOCUiIbHOCHIU
ypasuenuii. Obnracme  onpedenenus ypaeHuenus (06aacms  OORYCMUMbBIX
3HAaueHUli nepemMenHoil).
4./IuHeliHOe YyPABHEHHE U €ro KOPHH
Pewenne nuHEWHbIX YypaBHEHUI. Jluweilnoe ypasnenue ¢ napamempom.
Konuuecmeso xopueii nuneiinozco ypaenenus. Peutenue nuneiinvix ypaeHeHuii ¢
napamvempom
S.Cratuctuka
OnucarenbHble CTATUCTHYECKHE ITOKA3aTENM YUCJIOBBIX HAa0OPOB: CpenHee
apupMeTHIECKOe, MeOuand, pa3max.
6.cTopusi MaTeMaTHKH
Bosnuknosenue mamemamuru xak uayku, smanst ee paszeumus. (JcHoguvie
paszoenst mamemamuxu. Beioaiowuecss mamemMamuxy u ux 6Kia0 6 pazeumue
HAayKU.

22

DyHKIUHN
1.IlonsiTHe PyHKIHH
JlekapTOBbl KOOpAMHATHI HA IMJIOCKOCTU. POPMUPOBAHUE MPEACTABICHUU O
METANpPEeIMETHOM MOHATUU «KoopAuHAThI». CrocoObl 3amaHus (PyHKLUUH:
aHaTUTHYECKUH, rpadudeckuii, Tabnuanblil. I padpux GpyHKIHM.
Kycouno saoannsie ¢hynxyuu.
2./InnerHas pyHKIUA
CaoiictBa u rpaduk JuHeHHOH (QyHKIMH. YTJIOBOH KO3((ULMEHT MpsMO.
Pacnonoxenne rpaduka TUHEHHON (yHKIMM B 3aBUCHMOCTH OT €€ YIJIOBOTO
koadduumenta U cBoOomHOro wieHa. Haxoowcoenue kosghghuyuenmos
JUHEUHOM QYHKYUU NO 3A0AHHBIM YCA0BUAM. NPOXOANCOEHUE NPAMOIl Yepe3 06e
MOYKY ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXONACOEHUE NPAMOIl Yepe3 OaHHYIO
MOYKY U NAPANIETbHOU OAHHO NPAMOT.
3.UcTopusi MaTeMaTHKHU
lossnenue mMemooa KOOpOunam, NO360141014e20 nepesooums
eeomempuyeckue 00vekmol HA A3vIK aneedpwl. llosenenue epaguxos gyuxyuil.
P. Jlexapm, II. @epma. [Ipumeper paznuunvix cucmem KOOpOUHAM.

11

IV.

CreneHb ¢ HaTypaJbHBIM [TOKA3aTeIEM

11




Lleabie BbIpamKeHust

1.Crenenp ¢ HaTypajbHBIM IOKa3areneM U ee cBoiictsa. 2.IIpeobpazoBanust
BBIPAXKEHUI, COlepKalUX CTENEHU C HaTypalbHbIM MIOKa3aTeNIeM.
3.0OnHOUNIEeHBL.

MHOrouaeHbl
1. MHorouseH.
2. JleficTBUSI C MHOTOWICHAMH (CJIOJKEHUE, BBIMUTAHIE, YMHOXKECHIE).

17

VL

DopMyJIbl COKPALIEHHOTO YMHOKEHHS
1.@opMynbl COKpAIEHHOTO YMHOXXEHHUsI: Pa3HOCTb KBaAPaTOB, KBaAPaT
CYMMBI U pa3HOCTH. PaznojkeHre MHOroujieHa Ha MHOXKUTEJIHN: BbIHECEHUE
00IIero MHOXKHTEJISI 38 CKOOKH, ePYHNUPOBKA, NpUMeHeHue hopmy
COKpaugenno2o ymuooicenus. 2. Keaopammuuiii mpexunen, paiojcenue
K6AOPAMHO20 MpPexueHa HA MHOICUMETU.

19

VII

CucreMbl TUHENHBIX YpaBHEHUM
1.YpaBHenue ¢ nByMs mnepeMeHHbIMH. JIuHelHOe ypaBHEHHE C JByMs
NEepeMEeHHBIMH. [Ipsamas Kak epagpuueckas unmepnpemayus JIUHEHHO20
ypasHenus ¢ 06yMsl NepemMeHHbIMU.
2.1lonsiTue cuctemsl ypaBHEeHH. Pelenne cucTeMsl ypaBHEHU.
3.Metonp! peleHust CUCTEM JIMHEHHBIX YPABHEHUH C ABYMs NIEPEMEHHBIMHU:
epaghuvecxuii Memoo, Memoo CROHCEHUs, METOJ TIOJCTAHOBKH.
4.Cucmemvl 1uneiinex ypasHeHuii ¢ Napamempom.

16

IlosTOpenue

oro

105







3.3apaum Ha ABUIKeHHe, Pa0OTy U NOKYNIKH

AHann3 BO3MOXKHBIX CHUTYallUH B3aMMHOTO PACIHOJIOXEHHs OOBEKTOB MPU UX
IBW)KEHUH, COOTHOIIEHUS OOBEMOB BBIMOJHSIEMBIX PadOT MPHU COBMECTHOM
pabore.

4. AcTopusi MATEeMaTHKH

3apoorcoenue aneebput 6 nedpax apupmemuxu. An-Xopesmu. Poocoenue
oyxeennoil cumeonuxu. Il. @epma, ©. Buem, P. /lexapm. Hcmopus eonpoca o
HAaxooicOeHuu (hopmyn KopHeli aneebpauyeckux ypasHeruii cmeneneil,

oonvutux yemoipex. H. Tapmanvs, /ic. Kapoano, HX. Abenv, 3. I'anya.

HepasencrBa

l.Uucnoeeie HepaBeHcTBa. (CBOWCTBA YHCIIOBBIX HEpaBeHCTB. lIpoBepka
CIPaBEIIMBOCTH HEPABEHCTB IIPU 33JaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

2 HepageHcTBO ¢ nmepemeHHoi. CTporue u HecTporue HepaBeHcTsa. Joaacme
OnpeoeneHUsl HepageHCmad (00acHs OONYCIMUMBIX 3HAYEHUT NepeMeHHOIL).
3.Pemenue TMHEMHBIX HEPABEHCTB.

CuctemMbl HEPABEHCTB C OAHOW TepeMeHHOW. PemieHne cUCTeM JIMHEHHBIX
HEPaBEHCTB C ONHOW mepeMeHHOW. M3o0pakeHHe peIeHHs CHCTEMBI
HEPaBEHCTB HAa YMCJIOBOM MpPsIMON. 3aluch pellleHUs] CUCTEMbl HEPABEHCTB.

16

CreneHb ¢ 11eJIbIM NOKAa3aTeeM. JJIeMeHThI CTATUCTUKH

1.Ctenens c LiebIM NIOKa3aTesneM U ee cBoiicTBa. CTaHAapTHBIN BUJ YKCIIA.
2.CTaTucTHKA

TabnuuHoe u rpaduveckoe mpeacTaBieHne JaHHBIX, CTOJ0YAThIe U KPYTOBbIE
auarpaMMel, rpaukyu, TpUMEHEHHE TuarpaMM U rpaduKOB ISl OTIHCAHHS
3aBHUCUMOCTEH peaNbHbIX BEJIUYMH, M3BJIEYeHHE HHGPOpMAIMH U3 TadnuL,
auarpaMM  u  rpadukoB. Mepel pacceuBaHUS: pasMax, Ouchnepcus U
CMAanoapmuoe OMKJIOHeHUe.

Cnyualinas U3MeHYMBOCTD. M3MeHUNBOCTDL NpU U3MepeHusix. Pewaroyue
npasuId. 3aKOHOMEPHOCIU 6 U3MEHYUBLIX GETUYUHAX .

Pemenne norndyeckux 3anau. Peutenite 102uueckux 3a0a4 ¢ NoOMousio 2pagos,
maonuy.

10

IlosTOpeHue

11
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3aoaua Jleonapoo Husanckoeo (Qubonauuu) o kponukax, yucia Qubonauyu.
3aoaua o waxmamnoii oocke. CX00UMOCHb 2e0MEMPUYECKOU Npocpeccull.

CayuaiiHbie coObITHUS

CrnyvaiiHble ONBITEI (3KCIEPUMEHTHI), 3JIEMEHTAPHBIE CiIydaiiHble COOBITHS
(ucxonbl). BepositHoCcTH 3eMeHTapHBIX COObITHH. COOBITHS B CIy4aiiHBIX
JKCIIEPUMEHTaX U OJarompusITCTBYIOLIHE  3JIEMEHTApHbIE  COOBITHS.
BepositHocT  cnydaliHbIX  cOObITMH.  OmNBITBI ¢ PaBHOBO3MOXKHBIMU
3JIEMEHTapHBIMU CcOOBITHsIMH. Kiaccuueckne BEpOSTHOCTHBIE OIBITBI  C
UCITIOJNIB30BAHNEM MOHET, KyOWKOB. [Ipedcmaenenue codvimuii ¢ NOMOUbIO
OQuacpamm  Ddinepa.  Ilpomusononodicnvie  cobeimus,  00veouHenue U
nepeceuenue coovimuil. Ilpasuno cnooxcenusn eeposmuocmeti. Cayuaiinsiii
ev100p. Ilpeocmasnenue sxchnepumenma 6 e6ude oOepesa. Heszaesucumvie
coObIMUSL. Vmnoowcenue  eeposimnocmeii  mesaeucumvix  coObimuii.
llocneoosamensvnvie  nezasucumvie  ucnoimanus.  llpencraBneHue o
HE3aBUCHMBIX COOBITHSIX B )KU3HH.

Dnemenmuvt KOMOUHAMOPUKU

lIpasuno ymmooicenus, nepecmanosku, ¢axmopuan uuciaa. Covemanus u
yycno covemanuti. Dopmyna uucia covemanuil. 1peyeonvnux Ilackais.
Onvimel ¢ OOMLUUM YUCTIOM PAGHOBOZMOICHBIX DNEMEHMAPHBIX COOBIMUIL.
Buruucnenue eeposimnocmeii 6 oneimax ¢ npuMeHeHUeM KOMOUHAMOPHBIX
Gopmyn. Hcnotmanus bepuynnu. Yenex u neyoaua. Beposmnocmu codvimuil 6
cepuu ucnoimanuii bepuynnu.

Cryuaiinsie geiuuunol

3HakomMcmeo  co  CAYUQUHBIMU - GENUYUHAMU HA  HPUMEPAX — KOHEUHbIX
ouckpemnvix  cayuaiinelx  eenuuun.  Pacnpeoenenue  eeposmmuocmeii.
Mamemamuyeckoe oocudanue. (C0HCMEA MAMEMAMUYECKO2O OHCUOAHUSL.
lonamue o 3axone donvuiux yucen. Hamepenue eeposimnocmeil. llpumenenue
3aKOHA OONLUIUX YUCEN 6 COYUONo2UU, CMPAXOSANUU, 6 30PABOOXPAHeNUl,
obecneyenuu 6€30NACHOCMU HACENEHUS 6 YPE3BLIYANHBIX CUMYAYUSIX.
Hcropust MmaTeMaTuKH

Hcmorku meopuu  eeposimnocmeii: cmpaxoeoe oeno, azapmusie uepsl. 11
@Depma, b.1lackans, A. bepuynnu, A.H.Koamoeopos.
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