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IlnanupyemMblie pe3yabTaThl OCBOCHUSA Y4eOHOI0 MpeaMeTa «Ajaredpay»

PaGouas mporpamma obecrnieuuBaeT (OPMUPOBAHUE JIMYHOCTHBIX, METANPEAMETHBIX U NPEAMETHBIX
pe3yJIbTaTOB:
JInuHOCTHBIE pE3yNbTATHI:

1. Poccuiickas rpaxkaaHcKas MAEHTUYHOCTD (MATpUOTU3M, yBakeHHE K OTeuecTBy, K IIPOLUIOMY U
HACTOSAIEMYy MHOI'OHALIMOHAJIBHOIO Hapoja Poccum, 4yBCTBO OTBETCTBEHHOCTH M jnoira nepen Pogunoi,
uaeHTuGUKanus cebst B KauecTBe rIpaxaaHuMHa Poccuu, cyObeKTHUBHas 3HAYUMOCTb MCIIOJb30BaHUS
PYCCKOTO sI3bIKa U SI3bIKOB Hapoa0oB Poccuu, oco3HaHKe U OIIyLIEHHE JUYHOCTHOM CONPUYACTHOCTH CyAbOe
poccuiickoro Hapona). Oco3HaHUE STHUYECKOW MPHUHAUIEKHOCTH, 3HAHUE HCTOPUH, S3bIKA, KYJIBTYpPBI
CBOETO Hapoja, CBOETO Kpas, OCHOB KyJIbTYpHOrOo Hacienus HaponoB Poccum u  denoBeuecTBa
(MIEHTUYHOCTh YEJIOBEKa C POCCHUIICKOM MHOTOHAIIMOHAIbHOM KYJbTYpOH, CONPUYACTHOCTb HCTOPUU
HapolOB M TOCYAapCTB, HAXOAMBIIMXCS Ha TEPPUTOPUM COBpeMEeHHOM Poccum); wuHTepuopu3anus
T'YMAHUCTUYECKUX, IEMOKPATUYECKUX U TPALULUOHHBIX LEHHOCTEHM MHOTOHALMOHAIBHOIO POCCUICKOIO
obmecTBa. OCO3HaHHOE, YBAXKUTEIBHOE U J100pOXKenaTeIbHOe OTHOUIEHHE K UCTOPUH, KYJIbTYpe, PEIUrUH,
TpajuLUsAM, A3bIKaM, LICHHOCTSAM HaponoB Poccuu n HaponoB Mupa.

2. TOTOBHOCTH M CHOCOOHOCTH YYaIIMXCS K CaMOPa3BHTHIO U CaMOOOpPA30BAaHUIO HAa OCHOBE
MOTHBAIMM K OOYYEHHUIO W MO3HAHHIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO
HajdbHEHIeH MHIMBHUIYaJbHON TpacKTOpUH 00pa3oBaHHMS Ha 0a3e OpPUEHTHPOBKM B MHUpe npodeccuii u
poeCCHOHATIBHBIX MPEAIIOYTEHUH, C YIETOM YCTOHYMBBIX TTO3HABATEILHBIX HHTEPECOB.

3. Pa3BuToe MopasibHOE CO3HaHWE M KOMIIETEHTHOCTh B PEIICHUU MOPAIBHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOPA, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOT'O TOBEACHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM IOCTYIIKaM.

4. CdhopMHpPOBAHHOCTh OTBETCTBEHHOTO OTHOUICHHS K YYEHHUIO; YBaXHTEIHHOTO OTHOIIEHUS K
TPy, HAJTMYKE OIbITA YYaCTUS B COLMAILHO 3HAYMMOM TPY/IE.

5. OCBOEHHOCTh COIHMAIBHBIX HOPM, IMPAaBHJ TOBEACHUS, pojied W (OpM COIHMATBHOW >KU3HU B
rpynmax u cooOIecTBax.

MeranpeameTHble pe3ynbTaThl

MeranpeameTHble pe3yJabTaThl, BKIIOYAIOT OCBOEHHBIE YYAIIUMUCS MEXKIPEIMETHbIE TOHATUSA U
YHUBEpCcaJbHbIE yUeOHbIE IeHCTBUSA (perynaTuBHbIE, I03HABATENbHbIE, KOMMYHUKATUBHBIE).

Me:xknpeamMeTHble IOHATHSA
VYcnoBueM (GOpMHUPOBaHHMA MEXKIPEIMETHBIX IOHATHH, HampuMep TakMX Kak cHucTeMma, (akT,
3aKOHOMEPHOCTh, (DEHOMEH, aHaliMu3, CUHTE3 SBISETCS OBJAJCHHUE YUYalIUMHCS OCHOBAMM YHTATEIbCKOM
KOMIIETEHINH, TPHOOpETeHNEe HABBIKOB paboThl ¢ MH(poOpMaluel, ydacTue B MPOEKTHOM JesTenbHOCTH. B
ocHOBHOM mikone Ha mnpeamere «WHdopmaruka» Oyner mnpopokeHa pabora mo (OpMHpPOBaHHIO U
Pa3BUTHIO OCHOB YMTATEJbCKOH KOMIETCHIMHM. Y4Yalllhecs OBJAACIOT YTEHHMEM KakK CpeICTBOM
OCYILIECTBJICHUS CBOMX JajJbHEHIIMX IJIAHOB: MPOJODKEHHUs oOpa3oBaHMs W caMOOOpa3oBaHMS,
OCO3HAHHOTO IUIAHUPOBAaHUS CBOETO AaKTyaJbHOTO M IIEPCIEKTUBHOIO Kpyra YTEHHsS, B TOM 4HCIIE
JI0OCYTOBOT0, TIOJITOTOBKU K TPYJIOBOW M COLIMAJILHON JI€ATEIbHOCTU. Y BBITYCKHUKOB OyneT chopMupoBaHa
NoTpeOHOCTh B CHCTEMATHYECKOM YTEHHM KaK CpeJCTBE IO3HAaHUS MHUpa M ce0s B 3TOM MHpe,
rapMOHM3AIIMN OTHOIIIEHUH YeJIOBEeKa M OOIIECTBa, CO3AaHIHN 00pa3a «ImoTpeOHOTo OyayIeroy.

[Tpu m3yyenun npeamera «AnreOpa» ydaliuecs yCOBEPIICHCTBYIOT NPUOOpPETEHHBIE HA NEPBOM
YpOBHE HaBbIKM pPadoTbl ¢ uHpopmamueid u monogHaT ux. OHM CMOryT paboTaTh C TEKCTaMH,
peoOpa3oBhIBaTh U MHTEPIIPETHPOBATH COAEPIKAIILYIOCS B HUX UH(OpPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh,  COIMOCTABIATh, AHAJIM3UPOBaTh, 0000mATH W  UHTEPIPETHPOBATH
MH(OPMAIINIO, COAEPIKALIYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIABHYI0O U H30BITOYHYIO MH(OpPMALMIO, BBIIOJHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (DAKTOB, MBICIIEH; IPEeICTaBIATh HH(POPMAIUIO B CKaTol cioBecHOU ¢opme (B BUE IJIaHA WK
TE3MCOB) U B HarJsJHO-CUMBOJIMYECKON ¢opMme (B Buae TaOmIuI], rpapMueckuX CXeM M JuarpaMM, KapT
MOHATUI — KOHIIENITYyalbHbBIX JUArPaMM, OTIOPHBIX KOHCIIEKTOB);



* 3aIOJIHATH U JOTIOJTHATH TaOJIHIIBI, CXEMBI, IHArPaMMBbl, TEKCTHI.

B xoxe m3ydenus mpeaMmera «Anredpa» ydamgecs NpUOOPeTyT ONBIT MPOEKTHON AesiTeIbHOCTH
Kak oco0oii  Qgopmbl yueOHOW pabOTHI, CIOCOOCTBYIOIIEH BOCIHTAHUIO  CaMOCTOSITEIIBHOCTH,
MHUIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTUBAIIMH U 3(PPEKTUBHOCTU YUeOHOU 1EeATEIbHOCTH; B
XOZIe peaju3allMd HMCXOJHOTO 3aMbIcila Ha MPAKTUYECKOM YPOBHE OBJIAJCIOT YMEHHUEM BBIOMPAThH
aJiecKBaTHbIE CTOsIILIEN 3aJaye CpelCcTBA, MNPUHUMATh pEHIeHHs, B TOM UHCI€ M B CUTYyalMsX
HeomnpenenéHHocTH. OHM TOJIy4aT BO3MOXKHOCTb Pa3BHTh CIIOCOOHOCTh K pa3paboTKe HECKOJIbKUX
BApMAHTOB pEIIEHUH, K IOMCKY HECTaHJApPTHBIX pELICHUM, IMOMCKY W OCYIIECTBIIEHHIO Haubosee
IIPUEMJIEMOTO PELIECHUS.

B cootrBerctBun ®I'OC OOQO BBIACHSIOTCA TPU TPYIIBl YHHUBEPCAIBHBIX YYEOHBIX JICHCTBUI:
pEryJIATUBHBIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY ]|

1. VYmMeHue caMOCTOSTENBHO OMpPENENATh LeAH OOy4YeHHs, CTaBUTh U (POPMYJIMPOBATH HOBBIC
3a/auu B yueOe UM MM03HaBaTeIbHON AESITeTbHOCTH, pa3BUBAaTh MOTUBBI U MHTEPECHl CBOCH MMO3HABATEIHHOU
NEATEIbHOCTH. Y YalUICs CMOXKET:

® AHAJIM3UPOBATH CYIIECTBYIOILIUE U IJITAHUPOBAThH Oyaylire o0pa3oBaTelIbHbIE PE3YIIbTAThI,

® yAeHTU(PUIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPEEIATh IIaBHYIO IPOOIEMY;

® BBIIBUTaTh BEPCUH PEIICHUs MPOoOseMbl, POpMYIUPOBATh TUIIOTE3bI, IPEABOCXHILATH KOHEUHBIH
pe3yJbTarT;

® CTaBUTh LEJb JCSATENIbHOCTM Ha OCHOBE OMNpPEIEICHHONW MpoOJeMbl U  CYIIECTBYIOLINX
BO3MOKHOCTEN;

e (opmynupoBaTh yueOHBIC 331a4M KaK IIATy JOCTHKEHHS MOCTABICHHON 1ENN 1A TEIIbHOCTH;

e 00OCHOBBIBaTh II€JICBBIE OPHUEHTHPHI M MPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH, yKa3bIBas W
00O0CHOBBIBAS JIOTHYECKYIO TIOCIIE0BATEILHOCTD IIATr0B.

2. YMeHHE CaMOCTOSTENIbHO IUIAHUPOBAaTh IYTH JIOCTHDKEHUS Ieleidl, B TOM YHCIe
aIbTEpHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambojee HPQPEKTUBHBIC CIIOCOOBI pemeHHuss Y4eOHBIX W
MO3HABATENbHBIX 33/1a4. Y Yalluics CMOXKET:

® OMpeesATh HEOOXOAUMBIC JIelicTBHE(S1) B COOTBETCTBHH ¢ YIeOHOM U MO3HABATEIILHON 3a/1a4ueii 1
COCTaBJISITh AJIFOPUTM HUX BBIIIOJTHEHMUS,

e 00OCHOBBIBaTh U OCYIIECTBIIATH BBIOOP Hambosiee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHusl Y4eOHBIX U
MI03HABATENbHBIX 33/1a4;

® OIpeeNsaTh/Hax0uTh, B TOM 4YHCJIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIOBUS AJIS BBIIOIHEHUS
yueOHO U TT03HaBaTeNbHOM 3a/1a4;

e BbHICTpaUBaTh >KM3HEHHBIE IUIAaHBI Ha KPaTKOCPOUHOE Oyayliee (3asBisITh LI€JIEBbIE OPUEHTHUPBI,
CTaBUTh aJ€KBaTHbIE WM 3aJayd M NpeiaraTh JEHCTBHs, YKa3blBas M OOOCHOBBIBas JIOTMUECKYIO
M0CJIe/I0BATEIbHOCTD I1aroB);

e BpIOMpaTh M3 MNPEIJIOKCHHBIX BAPUAHTOB U CaMOCTOSITENIbHO MCKaTh CPEICTBA/PECypChl IJis
pelIeHns 3a/1a4k/I0CTHKEHUS LU,

® COCTaBJIATH IJIaH PeIeHHsI TPOOIeMbl (BBITOIHEHUS POEKTa, IPOBECHHS UCCIIEA0BAHMS);

® OIpeaeNsATh NOTEHIMAIbHBIC 3aTPYIHEHHs MPU PELIeHHH yuyeOHOM M MO3HaBaTEeNbHOU 3a/aud U
HaXOJUTh CPEJICTBA JUI UX YCTPAHEHUS;

® ONUCHIBaTh CBOW OMBIT, OQOpPMIIAS €ro s MepeAadd JAPYyruM JIIOJASM B BHUAE TEXHOJIOTHH
pelIeHns MPaKTUUYECKHX 3aj1ayd ONpeesIEHHOro Kilacca;

® UIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBUAYAJIHHYIO 00pa30BaTEeNbHYIO TPAEKTOPUIO.

3. YMeHHe COOTHOCHUTH CBOM JAEUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYIIECTBISTh KOHTPOJIb
CBOEH J1eATENbHOCTU B TMPOIECCE JOCTHIKEHUS pe3ysbTara, ONpeAeNsiTh CIOocOObl JEWCTBUH B paMKax
NPEUIOKEHHBIX YCIIOBHI U TpeOOBaHU, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCA
CUTyalueu. Y4Jaluiics CMOXKET:

® OIpEAEIATh COBMECTHO C MENAroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YJIbTATOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOM 1edTeIbHOCTH;

e cucTeMaTu3upoBaTh (B TOM 4HCIE BBIOMpaTh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
pE3YJITaTOB U OLIEHKU CBOEH JEATEIBHOCTH;

e 0TOMpaTh MHCTPYMEHTHI ISl OLICHMBAHHUS CBOEH NEATENbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb



CBOEH JIeATENIbHOCTH B paMKaXxX MPEUIOKEHHBIX YCIOBUN U TpeOOBaHU;

® OILICHMBATh CBOIO JCATEIBHOCTb, APryMEHTHPYsS IPHUYMHBI JOCTHKEHUS WIN OTCYTCTBHSA
IUIAHUPYEMOT'O Pe3yJbTaTa;

® HAXOJIUTh JOCTATOYHBIC CPEICTBA MJISi BBINOJIHEHUS Y4EeOHBIX MJCUCTBHM B M3MEHSIOLICHCS
CUTYyallUU W/UJIY NIPU OTCYTCTBUU IUIAHUPYEMOTO PE3yJIbTaTa;

e paboTas 1Mo CBOEMY IUIaHY, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JAEATEIHHOCTh Ha OCHOBE aHAJIN3a
M3MEHEHHMI CUTYallUu JJIS TOJIyYeHHs 3aIlJIaHMPOBAHHBIX XapaKTEPUCTHK MPOyKTa/pe3ybTara;

® YCTAHABIUBATh CBSA3b MEKIY IOJIYYCHHBIMH XapaKTEPUCTUKAMM MPOAYKTa U XapaKTEPUCTUKAMHU
rpouecca ACSTeIbHOCTH U 110 3aBEPIICHUH ACSATEIbHOCTH NpeIaraTb U3MEHEHUE XapaKTEPUCTUK IIpoLecca
JUISL TIOJIyYEHHUS YITYUIICHHBIX XapaKTEPUCTUK IIPOAYKTa;

® CBEpATh CBOM JICHCTBHUS C LIETIbIO U, IIPU HEOOXOJUMOCTH, UCIIPABIIATH OLIMOKH CAMOCTOSITENIBHO.

4. VYMeHME OLICHMBATh IIPABUIBHOCTH BBIIOJHEHUs y4eOHOM 3a1auu, cOOCTBEHHbIE BO3MOXHOCTH
€€ PELICHUs. Y YalIHICA CMOKET:

® OIIpeaeIATh KPUTEPUU MPABIIIBHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHHS yUeOHOH 3a/1auu;

® aHaIM3UpPOBaTh U OOOCHOBHIBATH IPUMEHEHHE COOTBETCTBYIOILEIO HMHCTPYMEHTAPHUS Ul
BBINOJIHEHUS Y4eOHOH 3a/1auu;

e CBOOOJHO I0JIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH U CAMOOLIEHKHU, UCXOAS U3 LU U
UMEIOIIUXCS CPEJCTB, Pa3iinyas pe3ysbTaT U CocoObl JeicTBUM;

® OLEHUBATh NMPOIYKT CBOCH JAEATEIBHOCTH IO 3a/laHHBIM W/WIIM CaMOCTOSATENBHO OIpeJleJIeHHBIM
KPUTEPUSM B COOTBETCTBHH C LIEIIBIO IEATEIbHOCTH;

e 00OCHOBBIBaTb JOCTM)KUMOCTh II€JM BBIOpaHHBIM CHOCOOOM Ha OCHOBE OLEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (UKCUPOBATH U AHATM3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

5. Bianenume ocHoOBaMU CaMOKOHTPOJI, CaMOOLIEHKH, MPUHSATHS PEIIEHUH U OCYLIECTBIICHUS
OCO3HAHHOTO BbIOOpPA B y4eOHOMH U 103HABATEIbHON. YYaluiics CMOXKET:

e HaOmIONaTh W aHATU3UPOBATH COOCTBEHHYIO Y4YeOHYIO M TIO3HABaTENIbHYIO JEATEIBHOCTh W
JEATEIbHOCTD IPYTUX yJalIUXCs B IIPOLIECCE B3aUMOIIPOBEPKU;

® COOTHOCHUTh peEalbHble U IUIAHUPYEMbIC pe3yJabTaTbl HMHIUBUAYaJbHOW 00pa3oBaTeNbHON
JESATEIIbHOCTH U JEIaTh BBIBOBI;

® [IPUHMMATH pelIeHUE B yUeOHOM CUTYyallMl U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OMNPEENATh NMPUUYMHBI CBOEr0 yclexXa WM HeyclexXxa U HaXOAWUTh CIIOCOOBI
BBIXOJIa U3 CUTyallu! HEYCIIEXa;

® DPETPOCIEKTHBHO OMNPENEINATh, KaKhe JEHCTBUS MO PEIICHHI0 y4eOHOM 3aJaud WM MapaMmeTphbl
ATUX JAEHCTBUM MPHUBENN K MTOJYUYEHUIO UMEIOLIETrocs MPOAYKTa y4eOHO! AESITETbHOCTH.

ITo3naBaresibHbIE YY ][

6. VYmeHue omnpeaensaTb MOHATHUS, CO3AaBaTh  OOOOIIEHMs, yCTaHABIMBaTh  AHAJOTHH,
KIlacCu(UIUPOBaTh, CAMOCTOSITEILHO BBIOMPAaTh OCHOBAHWS M KPUTEpUH JUIA  Kiaccuukanuwy,
yCTaHaBJIMBaTh MPUYUHHO-CIEICTBEHHBIE CBSA3HM, CTPOUThH JIOTHUECKOE PpaCCyXJEHHE, YMO3aKIIOueHHUe
(MHIYKTUBHOE, TEAYKTUBHOE, TI0 AaHAJIOTHH) U JIEJIaTh BHIBOJIBL. Y YAIIUNCS CMOXKET:

e O0BEOUHATH MpEeIMEThl U SBJICHUS B TPYNNbl MO ONpPEAEICHHBIM IpPU3HAKaM, CPaBHUBATbh,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

® BBIJCIATH SIBIICHUE U3 OOIIETO psijia IPYTHX SIBICHUIA,

® OIpENeNsATh OOCTOSTENbCTBA, KOTOPBIE MPEIIIECTBOBATH BO3HUKHOBEHHUIO CBSI3H  MEXIY
SBIICHUSIMHA, W3 JTHUX OOCTOSTENHCTB BBIACIATH OIPEIEISIONINE, CIOCOOHBIE OBITh NMPUYMHON JTaHHOTO
SIBJICHUSL, BBIABIISATH IPUUUHBI U CICJICTBHS SBICHHIA;

® CTPOUTH PACCYXJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSIM M OT YACTHBIX SIBJICHUN
K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYyXkJIEHHE Ha OCHOBE CPaBHEHHUS MPEIMETOB M SIBICHHM, BbIIENAS MIPH 3TOM OOIIHe
TIPU3HAKH;

® U3j1arath MOJYYCHHYIO HH()OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE PerIacMoil 3a/1aum;

® CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OpPMAIMIO, HYXIAIOUIYIOCS B MpPOBEpKe, Mpeuiarath |
IPUMEHSTH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMALIUY;



e BepOaTU30BaTh YMOILMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOUHHKOM;

e OOBSCHATH SIBJICHUS, MPOLIECCH], CBSI3U M OTHOIICHUS, BBIABISEMbIC B XOJ€ MO3HABATEIHbHON U
UCCIIEIOBATENILCKOW JEATEIbHOCTH (IIPUBOAUTH OOBSICHEHHWE C M3MEHEHHEM (DOpMBI IpeiCTaBIICHUS;
OOBSICHAITH, NETATH3UPYS WK 0000111as1; OOBSICHATH C 3aIaHHON TOUKH 3PEHU);

® BBIABIATh M Ha3blBaThb INPUYMHBI COOBITHS, SIBIEHUSA, B TOM 4YHCIE BO3MOXHBIE /Hanboiee
BEPOATHBIC IIPUYMHBI, BO3MOXKHBIE IOCIEACTBHUS 3aJAHHOM IPUYMHBI, CAMOCTOSITEIIBHO OCYILECTBIISSA
IIPUYMHHO-CJIEICTBEHHBIN aHaIN3;

e JcNIaTh BBIBOJ, HAa OCHOBE KPUTHYECKOIO aHAIM3a Pa3HBIX TOYEK 3PEHMs, IOATBEPKIATh BBIBOJ
COOCTBEHHOMW apryMeHTaluel UM caMOCTOATENbHO MOJIyY€HHBIMU JJAHHBIMH.

7. YMeHue co03/1aBaTh, IPUMEHITh U NMPEOOPA30BBIBATh 3HAKH M CHMBOJIbI, MOJCIH M CXEMBI IS
peleHys yueOHbIX U 103HaBaTEIbHbIX 3aJau. Y Yaluiicsi CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM MPEAMET H/UJIH SIBICHHE;

® OIpENENATh JIOTHYECKUE CBS3M MEXKAY MpeaIMEeTaMd W/WIHM SBJICHUSMH, 00O3HAuyaTh JAaHHBIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIM 00pa3 npeaMeTa u/uiu sSBICHUS;

® CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/laul U/WIK criocoda ee pelieHus;

e cozmaBaTh BepOaibHBIC, BEHICCTBEHHBbIE W HHGOPMAIMOHHBIE MOJEIM C  BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIsl ONpPEIeNICHUs CIoco0a pemIeHusl 3aadd B COOTBETCTBUU C
CUTYaLHE;

e TpeoOpa3oOBBIBATE MOJEIH C IIENBI0 BBISIBICHUS OONIMX 3aKOHOB, OIPEICISIONINX TaHHYIO
MPEAMETHYIO 001aCTh;

® [IEpEBOJUTH CIIOKHYIO II0 COCTaBy (MHOIOAcleKTHYIo) HMHpopManuio u3 rpaduyeckoro Wiu
(opManTn30BaHHOTO (CUMBOJIBHOI'0) IIPEJCTABICHHS B TEKCTOBOE, 1 HA000POT;

® CTPOUTH CXEMY, IrOPUTM JECHCTBHS, MCIPABIATh WJIM BOCCTAHABIMBAaTh HEU3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOLIETocs 3HaHUsl 00 00BEKTE, K KOTOPOMY IIPUMEHSETCS AJITOPUTM;

® CTPOUTH JI0Ka3aTEIbCTBO: IPSMOE, KOCBEHHOE, OT IIPOTUBHOIO;

® aHAJIM3UPOBATh/peQIIEKCUPOBaTh ONBIT pa3palOTKM U  pealn3alud  y4eOHOro IpOEKTa,
UCCIIEeIOBaHMsl (TEOPETUYECKOT0, SMIMPUYECKOI0) Ha OCHOBE MPEUIOKEHHOW MpOOJEeMHON cUTyaluu,
MOCTABJICHHOW EJIN V/MJIH 3a/JaHHBIX KPUTEPHEB OILICHKH MIPOAYKTa/pe3ybTaTa.

8. CMbIcI0BOE YTEHHE. YYaluiicss CMOXKET:

® HaXOJUTh B TeKCTe TpeOyeMyro HH(OpMalKio (B COOTBETCTBUU C LIETSIMU CBOEH JESITEIbHOCTH);

® OpUEHTUPOBATHCS B COJAEPKAHUU TEKCTA, TOHUMATh LIEJIOCTHBII CMBIC TEKCTa, CTPYKTYpUPOBAThH
TEKCT;

® YCTaHaBJIMBAaTh B3aWMOCBS3b ONMCAHHBIX B TEKCTE COOBITUM, SIBICHHI, TPOLIECCOB;

® DPE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA;

® 1peoOpa3oBbIBaTh TEKCT, «IIEPEBOJS» €ro B JAPYTyI0 MOJAIbHOCTh, MHTEPIPETUPOBATH TEKCT
(XyZ10’KECTBEHHBIN M HEXY10’KECTBEHHBIN — y4eOHBIH, HayYHO-TTOMYJISIPHBIN, HHPOPMAIIMOHHBIHN, TEKCT non-
fiction);

® KPUTHYECKH OLIEHUBATh COACpkKaHUE U (POpPMY TEKCTa.

9. @opmupoBaHWE ¥ PaA3BUTHE OKOJOTMYECKOTO MBIIUICHUS, YMEHHE TMPHUMEHSATh €ro B
MO3HABATENbHOM, KOMMYHHKAaTHBHOH, COLMAIbHOM MNpakTHUKE M MNpo(ecCHOHAILHOW OpUEHTALUH.
Yyamuicst CMOXKET:

® OIpEeAeATh CBOE OTHOLIEHHUE K PUPOIHON CPELE;

® AHAIMW3UPOBATH BIMUSIHUE HKOJIOTMUYECKUX (PAKTOPOB HA Cpe/ly OOMTAHUS )KUBBIX OPraHU3MOB;

® TIPOBOAMTH MPUUMHHBIN U BEPOATHOCTHBIN aHAIU3 HKOJIOTMUYECKUX CUTYaIIHiA;

® [IPOrHO3MPOBATh W3MEHEHHS CHUTYyallUd IMpPU CMEHE JEHCTBUS OAHOrO (QakTopa Ha JeWCTBHE
npyroro ¢akTopa;

® DPACIpOCTPaHATh JKOJOTMYECKHE 3HAHMSA M Y4YacTBOBAaTh B IPAKTHMUECKHUX J€lax IO 3alluTe
OKpY>KaIOILEN Cpebl;

e BbIpaXkaTh CBOE OTHOIIECHUE K MIPUPO/IE Yepe3 PUCYHKU, COUMHEHUS], MOJEIH, IPOEKTHbIE PAOOTHI.

10. Pa3BuTre MOTMBALIMM K OBJIAJICHUIO KYJIBTYpPOH aKTHBHOT'O MCIOJB30BAHUS CIOBAape M JPYTrUX
ITOMCKOBBIX CHUCTEM. Y YalIUICSI CMOXKET:

e OmpenensITh HE0OXOAUMBbIE KJIIOUEBbIE IOMCKOBBIE CJI0OBA U 3aIIPOCHI;



® OCYHICCTBIATH BSaHMOHeﬁCTBHe C 3JICKTPOHHBIMHA IMMONCKOBBIMU CUCTCMAMMU, CJIOBAPAMMU,
° (I)OpMI/IpOBaTB MHOKCCTBCHHYIO BBIGOpKy N3 IIOHCKOBBIX HCTOYHHKOB JIA O6’beKTI/IBI/ISaHI/II/I
pe3yJIbTaTOB MOKCKA,
O COOTHOCHUTSD IMOJTYYCHHBIC PC3YJIbTATLI IIOMCKA CO cBOCH OCATCIIBHOCTBIO.

KommyHukatusubie YY /|

11.  YMeHue oOpraHu3oBBIBaTh Yy4eOHOE COTPYJHHYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTENIEM ¥ CBEPCTHUKAMU; paboTaTh MHIUBUAYAIBHO U B TPYIINE: HAXOAUTH O0IIee PEIICHHE U pa3pelIaTh
KOH(MJIMKTHI HA OCHOBE COTJIACOBAHMS MO3MUIMI M y4eTa UHTEpecoB; (popMyIupoBaTh, apryMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE. Y YaIlIUiCcs CMOXKET:

— OIpENENsITh BO3MOXHBIE POJIM B COBMECTHOU J€ATEIbHOCTH;

— UIpaTh ONPENIEICHHYIO POJIb B COBMECTHOM JAESATENbHOCTH;

— TMPUHUMATH MO3ULUIO cOOECeIHNKA, TOHUMAs MO3UIUIO JIPYroro, pa3inyarh B €ro peuu: MHEHUE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (ApryMeHThI), (haKThl; TUTIOTE3bl, aKCHOMBI, TCOPUH,

— OmpeneisTb CBOM JEHCTBUS W JCHCTBHS MAapTHEPa, KOTOpPble CHOCOOCTBOBAIM WM
MPENSATCTBOBAIIN MPOIYKTUBHOW KOMMYHUKAIUU;

— CTPOUTH MO3UTUBHBIC OTHOIICHHUS B Ipoliecce Y4eOHOM U M03HABATEIbHON AESITETbHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTaUBaTh CBOIO TOUYKY 3PEHUS, B IUCKYCCUU YMETh BbIJIBUTaTh
KOHTPapryMeHThl, epedpa3upoBaTh CBOIO MBICIH (BlIaJCHHE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTH
CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— TMpeIarath AIbTEPHATHBHOE pEeIIeHNe B KOH(QIMKTHOW CUTYaIUH;

— BBIIEJATH OOMIYIO TOUKY 3PEHHUS B AUCKYCCHU;

— JIOroBapuBaThCsl O IMpaBUIaX M BOIpOcax Juisl OOCYKIEHUS B COOTBETCTBUM C IOCTaBIEHHOMN
repe. rpyImnon 3a1ayen;

— OpraHu30BbIBaTh Yy4eOHOE B3aMMOJICICTBHE B Tpymie (OmpeAensTs OOIIMe LEeNH, paclpeneisaTh
pOIH, I0TOBAPUBATHCS IPYT C APYTOM U T. 1.);

— yCTpaHsATh B  paMKax  Juajora  pas3pbiBBl B KOMMYHHKAallUM,  OOYCIIOBJICHHBIC
HETIOHUMaHHEM/HETIPUSATHEM CO CTOPOHBI COOECeHNKA 3a1auu, (POPMBI HITH COJICPIKAHHS JHAJIOTa.

12. YmMeHue O0CO3HaHHO HCIIOJIb30BaTh pEUYEBBIE CpPEACTBA B COOTBETCTBUHM C 3ajaudeit
KOMMYHUKAITUU U1 BBIPAKEHHSI CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEH U1l TUIAHUPOBAHUS U PETYIISAIINI
CBOCH JEATEIIBHOCTH; BJIAQJCHUE YCTHOM M INHCBMEHHOM pEYbl0, MOHOJOTMYECKONH KOHTEKCTHOW DPEUBIO.
VYyammiicss CMOXKeT:

® OMpeensTh 3aJa4y KOMMYHUKAIIMHA U B COOTBETCTBHH C HEH OTOMPATh PeUeBbIe CPENICTBA;

e 0TOMpaTh U UCHOJb30BaTh PEUYEBBIE CPEJCTBA B MpOILlECCE KOMMYHUKAIMKM C JAPYTUMU JIIOJIbMU
(nuanor B mape, B MaJIoi rpynmne u T. 1.);

® TIPEJCTaBIATh B YCTHOW WIJIM MMUCbMEHHOU (popMe pa3BepHYTHIH M1aH COOCTBEHHOMN AESITETbHOCTH;

e coOxrofaTh HOPMBI MYOIMYHOM pedH, perJaMeHT B MOHOJIOT€ U JUCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOM 3aJ1auei;

® BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYXKJIEHHUE) U 3alpaliuBaTh MHEHHE MMapTHEpPA B paMKax
JMaora;

® TPUHUMATH PEIICHUE B XOJI€ JUAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® CO3/1aBaThb MHCbMEHHBIE «KIWUIIMPOBAHHBIE» M OPUTHMHAIbHBIE TEKCTBl C HCIOJIb30BAHHEM
HEO0OXOIMMBIX PEUYEBBIX CPEJICTB;

® UCIONB30BaTh BepOaIbHbIE CpelicTBa (CPEACTBA JIOTMUECKOM CBSI3U) AJISL BBIACIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

® UCIOJIB30BaTh HeBepOabHbIE CpencTna WIH HarJsHble MaTepHuabl,
MIO/ITOTOBJIEHHBIE/OTOOPAaHHBIE MTOJI PYKOBOJICTBOM YUHUTEIIS;

e JejaThb OLICHOYHBI BBIBOJ O JOCTHXKEHMM 1I€JIM KOMMYHHUKAIlMM HEMOCPEICTBEHHO MOCie
3aBepIICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBHIBATH €TO.

13. dopmMupoBaHUE U Pa3BUTHE KOMIETEHTHOCTH B O0JIACTH HCIOJIb30BaHUS MH(OPMALMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (nanee — UKT). Yuamuiics cMoxeT:

e [[EJICHANIPABICHHO HCKAThb M HCIOJb30BaTh HMH(OPMAIIMOHHBIE PECypChl, HEOOXOAMMBIE IS



peleHus yueOHbIX U MPaKTHUECKUX 3a1au ¢ nomoiubio cpencts MKT;

e BBIOMpaTh, CTPOUTh U HCIOJIb30BATH AJE€KBATHYI0 HMH()OPMAIMOHHYIO MOJENb Ul Iepeladn
CBOUX MBICIIEHl CpEACTBAMH €CTECTBEHHBIX M (OPMAIbHBIX S3BIKOB B COOTBETCTBUU C YCIOBHUSAMH
KOMMYHUKAaIUU;

® BBIJICIATh MHPOPMALMOHHBIM ACHEKT 3aJaud, ONEpUPOBaTh IAHHBIMHU, HCIOJIb30BaTh MOJEIb
pelieHus 3a1a4u;

® JCIOJIb30BaTh  KOMIIBIOTEPHbIE  TEXHOJOIMHM  (BKJIOYas  BbIOOp  aJeKBaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX MPOrPaMMHO-AMNIMAPATHBIX CPEJCTB M CEPBUCOB) I pelIeHHUs] MH()OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX YU€OHBIX 33j1a4, B TOM YHUCJIE: BBIYHCICHNUE, HAMCAHUE TUCEM, COUMHEHUH, TOKIIa/I0B,
pedeparos, cozaHue Ipe3eHTaluui 1 1p.;

® JICIIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;CO3/1aBaTh
nH(OPMAIMOHHBIE PECYPCHI PA3HOTO TUIIA M JUIS PA3HBIX ayAUTOPHUH, coOII01aTh HH()OPMAIIHOHHYIO
TMTHEeHY U IIpaBUiia HH(GOPMALMOHHON 0€30MacHOCTH

IIpeameTHbIE pe3yJibTAThI OCBOCHUS Y4eOHOTI0 NpeaMeTa «AJredpa»

CemuknaccHuk Haysumcsa

DJIeMEeHThI TEOPUH MHOKECTB H MATEMATHYEeCKOM JIOTHKH

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMU: OINIPECIICHHE, aKCHOMa, TeopeMa, I0Ka3aTesIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JJIs1 TOATBEPKICHUS CBOUX BBHICKA3bIBAHUH.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

®  CIOJIb30BaTh Ipaduyeckoe MPEeACTaBICHUE MHOXKECTB /ISl ONMUCAHMS PEabHBIX MPOLIECCOB U
SIBJICHUH, IPY PEIICHUH 3324 JPYTUX YICOHBIX PEIMETOB.
Yucaa

e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHUSAMH: HATypallbHOE 4YHUCJIO, IEJI0€ YHUCIO,
OOBIKHOBEHHASI IPOOB, IECATHYHAS APOOb, CMEIIaHHAS JPOOh, palliOHATBHOE YHCIIO,

®  JCIOJIb30BaTh CBOMCTBA YMCEIN U NMPABUJIA ACHCTBUI MPHU BHIIOJHEHNUN BHIYMCIICHHI;

®  JCIOJIB30BaTh MPU3HAKHU AEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUH BBIYMCICHUHN U PELLICHUN
HECJIOKHBIX 337124,

®  BBINOJHATH OKPYTJICHHE PALIMOHAIBHBIX YACENI B COOTBETCTBHH C IIPaBUJIAMH;

®  CpaBHMBATH YHCIIA.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

®  OILICHUBATH PE3YJIbTATHl BHIYMCICHHUI MPU PEIICHUH MPAKTUUYECKUX 3a7a4;

®  BBINOJHITH CPABHEHUE YUCEN B PEATbHBIX CUTYalUsIX;

®  COCTaBJISITh YHWCIIOBBIE BBIPAKEHUS MPHU PEMICHUM MPAKTUYECKUX 3aJad W 3aJa4 U3 JPYTHX
y4€OHBIX IPEIMETOB.
ToxkaecTBeHHbIE MPe0OPa30BAHUSA

e  BHINOJHATH HECIOKHBIE MPEOOpa30BaHUs IJII BHIYMCIICHHUS 3HAYEHUW YHCIIOBBIX BBIPAXKEHUH,
COJIEPIKAIIMX CTENIEHU C HATYPaJbHBIM IMOKA3aTEIEM,

®  BBINOJIHATH HECJIOXHBIC MPEOOPA30BAHMSI IIENBIX BBHIPAKEHUI: PACKPBIBATh CKOOKH, TPUBOAHTH
MOI00HBIE ClIaraeMEIe;

®  WCHOJIB30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILIEHUS BRIYUCIICHUIN 3HaUYEHUN BRIPKCHUI;
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NMPeIMETOB:
YpaBHeHHsI M HEPABEHCTBA

e OmepupoBaTh Ha 0a30BOM ypOBHE TMOHATHUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHHE,
KOpPEHb YPaBHEHUSI, PEILICHUE YPABHEHUS;

®  MPOBEPATH CIPABEIJINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

®  pellaTh CUCTEMbI HECIOKHBIX TUHEUHBIX YPABHEHUN;

®  TIPOBEPATH, ABJISIETCS JIM JAHHOE YHUCIIO PEHICHUEM YPAaBHEHUS;



B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

® COCTaBJIATh M pelIaTh JIMHEWHBIE ypaBHEHUS NMPHU pEIICHUU 3a7ad, BO3HHUKAIOUIMX B JIPYIHX
y4eOHBIX TIpeIMETax.
DOYyHKIUH

e Haxonuts 3HayeHue GpyHKIUU MO 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

®  HAXO/AWTh 3HAUCHHE apryMEHTa IO 3aJaHHOMY 3HAYECHHUIO (YHKIIUU B HECIOKHBIX CUTYaLUsAX;

e  ONpeneNsiTh MOJOKEHHE TOYKHU 10 €€ KOOpAMHATAM, KOOPAWHATH TOUKH I10 €€ MOJOKEHHUIO Ha
KOOPJAMHATHOM IMIOCKOCTH;

®  CTpOUTH rpaduk JTUHEHHON QYHKIINU;

®  TIPOBEPATH, ABJSICTCS JIU JaHHBIN rpaduk rpadukoM 3agaHHON PYHKIIUU (JIMHEHHOM);

e  ompeneNsTh NPUOIMKEHHbIE 3HAUCHUS KOOPAUHAT TOUKH IepeceueHus TpadukoB QyHKIUH;
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPEIMETOB:

®  UCNOJB30BAaTh CBOMCTBA JMHEHHOW (YHKUMU M ee rpaduK NpU PEUICHWH 3a1ad U3 APYrHX
y4eOHBIX IPEIMETOB.
CTaTHCTHKA U Teopus BEPOSITHOCTEH

®  [peACTaBIATH AAHHBIC B BUJE TAaOIUI, AUarpaMM, rpaduKoB;

e  yyTaTh MH(OPMAIIHIO, IPEJICTABICHHYIO B BUJIE TaOIUIIbI, AUArPaMMBI, rpaduka;
B noBceaHeBHO KM3HM U NIPH U3Y4YEHUH JAPYTUX NMPeIMETOB:
TexcToBble 32124

e PemiaTh HECOXKHBIE CIOKETHBIE 3a/1a4H Pa3HbIX TUIIOB Ha BCe apu(MeTHYeCcKue NeHCTBUS;

® CTPOUTHh MOJENb YCJIOBHS 3amaud (B BUIE TaONIWIbI, CXEMbI, PUCYHKAa WJIM ypaBHEHUs), B
KOTOPO#1 TaHBI 3HAYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C [EJIbIO MIOMCKA PEIICHUS 3a1auu;

®  OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHHS 33/1a4H, B KOTOPOM PACCYKJICHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO MK OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IJIaH PEIICHUS 3a/1a4H;

®  BBIJCIATH ATAIbI PEUICHUS 3a/1a4U;

®  UHTEPHPETHPOBATH BHIYMCIUTEIBHBIC PE3YIbTAThI B 3aa4Ue, HCCIE0BATh MOJyYCHHOE PEIICHUE
3aJauu;

e  3HaTh pa3IMyUe CKOPOCTEN 0ObEKTa B CTOSTUEH BOJIE, IPOTHB TEUEHUS U [0 TEUEHUIO PEKU;

e  pemiaTth 3aJ1a4M Ha HAXOXKJIEHWE YaCTH YKCIa U YHCIIa 0 €ro 4acTu;

e pemath 33Ja4d pa3HbIX TUIOB (Ha pabOTy, HA MOKYNKHU, HA JABUKEHHE), CBA3BIBAIOIINUX TPH
BEJIMYUHBI, BBIACTSATH 3TH BETUYUHBI M OTHOLICHUS MEKIy HUMU;

®  HAXOJAWTH MPOIEHT OT YHCIA, YKCIIO IO MPOIEHTY OT HEro, HaXOJWUTh MPOIICHTHOE CHUKECHUE
WJIH TIPOIICHTHOE MTOBBIMICHUE BETNIMHBL;

®  pemIath HECIOXKHbBIE JIOTHUECKUE 3a]]Ja4l METOJIOM PACCYKIACHHIM.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BBIIBUTATh THUIOTE3bI O BO3MOXKHBIX MpEIEIbHBIX 3HAUEHUSX HCKOMBIX B 3a/lade BeJIMYUH
(menatb MPUKUIKY).

JJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

o Onepuposamv NOHAMUAMU. ONpeoeleHue, meopema, aKkCUoMd, MHONICeCmaeo, XapaKmepucmuKu
MHOICECm8a, dNeMeHm MHONCeCmEd, Nycmoe, KOHeuHoe U OeCKOHeuHOe MHONCeCmB80, NOOMHONICeCmso,
NPUHAONEHCHOCMb, BKIIOUEHUE, PABEHCIBO MHONCECME,

®  U300padicamv MHOICECMBA U OMHOULEHUE MHONCECTE C NOMOWbIO Kpyeos Jiliepa,

®  onpedensamv NPUHAOTIEHCHOCHb IIEeMEHMA MHONCECMBY, O00beOUHEeHUID U NepecedeHuio
MHOJMICECE;

®  3a0a8amb MHONCECMBO C NOMOWBIO NEPEUUCIeHUsL ITeMEHMO8, CI0BECHO20 ONUCAHUSL,

®  onepuposamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIOJHCHOCMb  BblCKA3bIGAHUS,
ompuyaHue BblCKA3bIGAHUL, Onepayuu HAao BbICKA3LIGAHUAMU: U, UIU, He, YCIOBHble 6blCKA3bIBAHUS
(umnauxayuu);

®  CcmMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3LIBAHULL.



B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

®  CcmMpoumb YenouKU YMO3IAKIIOUEeHU HA OCHOBE UCNONb308AHUS NPAGUIL TOCUKU,

®  UCNONL308AMb MHOJNCECMBA, ONEPAYUU C MHOICECMBEAMU, UX 2paghuueckoe npedcmaegierue Ousl
ONUCAHUS PEANbHbIX NPOYECCO8 U ABTeHU.

CeMuKnaccHuK noayyum 603MOMHCHOCHLb HAYUUMCA

Yucaa

o Onepuposamv NOHAMUAMU. MHONCECNBO HAMYPANbHLIX HYUCENL, MHOMCECMB0 UenblX yucell,
MHOJHCECMBO PAYUOHANbHBIX YUCE], 2e0MempUdecKds UHmepnpemayus HamypaibHulX, Yeiblx

®  NOHUMAMb U OOBACHAMb CMBLCT NOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,
8bINOIHAMb GLIYUCICHUS, 8 MOM YUCAE C UCNONb308AHUEM NPUEMO8 PAYUOHATILHBIX GbIYUCTICHUU,
BbINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCe] C 3A0AHHOU MOYHOCMbIO,
npeocmasiams payuoHaAIbHOe YUCTO 8 8Ude 0eCAMUYHOU Opoou
VROPAOOHUUBAMb YUCILA, 3ANUCAHHBIE 8 8UOE OOBIKHOBEHHOU U 0eCAMUYHOU OpooU,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuteHuu 3a0ad.
B noBceaHeBHO KU3HM U NIPU U3YyYEeHUH APYTUX MPeIMETOB:

®  npuUMeHAmb Npaulad NPUOIUNCEHHBIX BbIYUCIEHUN NPU peueHuUu NPaKmuyeckux 3aoad u
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  GLINOJIHAMb CPABHEHUEe Pe3VIbMAmos8 GblUUCIeHUN NPU peuleHUuy NpaKmu4yeckux 3a0ad, 8 mom
yycie npudIUNCEHHBIX BbIYUCTICHUT,

®  Ccocmaename U OYEHUBAMb YUCIOBblE BbIPANCEHUS NPU PEUeHUU NPAKMUYecKux 3a0ay u 3a0ay
U3 Opyeux y4eonvix npeomemos;

®  3anucvléamv U OKPY2IAMb YUCILO8ble 3HAYEHUS DEaslbHbIX GelUYUH C UCNOIb308AHUEM DPA3HbIX
cucmem usmepeHus.
ToxnecTrBeHHbIE IPe0Opa30BaHUA

o Onepuposamv noHAMuUAMU CIMENEHU C HAMYPATbHbIM NOKA3amenem,

®  GLINOIHAMb NPeoOPA308AHUS YENbIX BbIPANCEHU: Oelicmeus ¢ OOHOUJIeHAMU (Cllodcenue,
gblUUMAHUe, YMHONCEHUE), OeliCMBUs C MHO20UNeHaMU (COJHCeHUe, 8bIYUMAaHUe, YMHONCEHUE),

®  GLINOJIHAMb PA3IONCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CHOCOO08: BblHeceHUue 3d
CKOOKY, 2PYNNUpo6Ka, UCNoIb308anue opmyi COKPAUIeHHO020 YMHONCEHUS,

®  gvidenAmb K8AOPAM CYyMMbl U PAZHOCMU OOHOYIEHO8,

®  BLINOIHAMb NPEOOPAZOBANHUSL BLIPANCEHUL, COOEPAHCAUYUX KBAOPAMHbIE KOPHU,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYITb.
B noBceaHeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEoOPA30BAHUS AN2eOPAULECKUX BbIPAINCEHUL NPU peuleHUU 3a0ad Opy2ux yueOHblx
npeomemos.
YpaBHeHUsI U HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPAGHEHUE, KOPEeHb VPABHEHUs, PABHOCUIbHbIE YPABHEHUs, 001acmb
onpeoeieHus YpasHeHus (cucmemvl YPasHeHull);

® pewams JuUHelHble VPAGHEHUS U YPABHEHUs, CB00UMble K JUHEUHbIM C NOMOUbIO
MOACOECMBEHHBIX NPEOOPA30BANULL,
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® cocmaeiamb U pewamv JUHEUHble VPABHEHUA, K HUM C800AWUecs, CUCmemvl JUHENUHbIX
VPasHeHUll npu peueHul 3a0ay opyux y4eOHvlx npeomemos;

®  GLINOJIHAMb OYEHKY NpaABOON000dUs pe3ylbmamos, NONYYAeMblX NpU peuleHuu JTUHeUHbIX
VpasHeHull u cucmem JUHeHbIX YPAGHEeHUL NPU peuleHuu 3a0a4 Opyeux yY4eOHbIX npeomemos;

®  guiOUpamb  COOMBEMCMEYIOWUe  YPAGHEHUs  UIU  UX  CUCmeMbl  ONd  COCMABNIeHUs
Mamemamuyeckol Mooeau 3a0aHHOL PeairbHOU CUMYayuy Uiy NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPemupo8ams NOLYYEHHbIU NPU peuleHUuy YPAaeHeHUs Ul CUCMeMbl pe3yibmam 6
KOHMeKcme 3a0aHHOU PeanlbHOU CUMyayuy Uil NPUKIAOHOU 3a0ayul.
DOyHKIUH



e  Onepuposamv nouAMUAMU: QVHKYUOHALbHASL 3A6UCUMOCMb, (QYHKYUA, 2pagux @dyHKyuu,
Cnocobbl 3a0aHusi (YHKYUU, apeymenm U 3HAYeHUue @YHKYyuu, o061aACmb ONpedeneHus U MHONCeCMBO
3HayeHull PyHKYUU,

® cmpoumbs epaghuxu TUHelHO,

®  COCMAGIAMb YPAGHEHUs NPAMOU NO 3A0AHHBLIM YCI0USAM: NPOX0OAwell yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsWell Yepes OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

B noBceHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb € HOMOWDBIO 2PAPUKA  PeanvbHyl0 3A8UCUMOCHb ULU  HPOYecc No  Ux
XapakmepucmuKkam,

TekcToBbIe 3a1a4n

e  Pewamb npocmvle U CLOJCHbIE 3A0AYU DPA3HLIX MUNOS, A MAKNHCEe 3A0auu NOBbIUEHHOU
mpyoHocmu,

®  UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CONACHLIX 3a0ay 0151 NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay,

®  paziuuamv MoO0elb MeKCma U MOOelb peuleHuss 3a0aiu, KOHCMpPpyuposams K OOHOU MOOenu
PeUeHUst HECTIONCHOU 3A0ayu pa3Hble MOOeaU MeKCma 3a0ayil;

®  3HamMb U NpuMeHsAsmb 06a cnocoba Noucka peulerus 3aoay (om mpedo8aHus K YCl08UIO U OM
VCA08UsL K mpebo8anuio);

®  MOOeNUPOBAMb PACCYICOCHUS. NPU NOUCKE PEUUEHUs. 3a0a ¢ NOMOWbIO epad-cxembl,

®  gblOENAMb SMANbL peUleHUsl 3a0adU U COOEPAHCAHUE KAH 020 IManda;

®  yumemb 6vbIOUPAMb ONMUMALbHBIL MEMOO peuleHUus 3a0auyu U O0CO3HAB8AMb GblOOp Memooa,
Paccmampusams pasiuitbie Memoobl, HaAX00UMb PA3HblE PeuleHUs: 3a0adl, eClu 03MONHCHO,

®  AQHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUUEHUU 3A0aY,

®  GLINOIHAMb PA3IUYHbIE NPEoOPA306AHUS NPEONONCEHHOU 3a0aul, KOHCMPYUPO8AMb HOBble
3a0a4u U3 OAHHOIU, 8 MOM YUCie 0Opamuule;

®  UHmMepPNnpemMuUpoOBams BbIYUCIUMENbHBIE pe3YIbmambsl 6 3a0aue, UCCLe008amb NOIYYEeHHOe
peuierue 3a0ayu;

®  GHAMUBUPOBAML BCEBOZMOJICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHU 08VX 00bEKmos u
UBMeHeHUe UX XapaKmepucmuK npu COBMeCmHOM O8UNCEHUU (CKOPOCb, 8peMsl, PACCMOSHUE) NPU peuleHUU
3a0a4 Ha O8udCeHUe 08YX 00BEKMOB KAK 8 0OHOM, MAK U 8 NPOMUBONONIONCHBIX HANPAGTIEHUSIX,

®  UCCTe008amb  8CEBO3MOJICHbIE CUMYAYUU NpU  peleHuUu 3a0ay Ha O08UdCeHue Mno pexe,
PaccmMampusams pasHvle CUCeMbl Omcuemad,

®  pewams pazHOOOPA3HbLE 3A0aYU (HA 4ACMUY,

® pewamsb U 000CHOBVIBAMb CB0€ peuleHue 3a0ay (8bloesimb MAMEeMamuieckylo OCHO8Y) Ha
HAX0MHCOEHUe 4acmu YUCid U YUcida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICAA OpOOuU,

®  0co3HaBamb U 0OBACHAMb UOSHMUYHOCHb 3A0aY PA3HBIX MUNOS, CEA3bIEANOWUX MPU BeTUYUNbI
(Ha pabomy, Ha NOKYNKU, HA OBUCEHUE), 8bIOENAMb IMU BENUUUHBL U OMHOULEHUSL MENCOY HUMU, NPUMEHSAMb
UX npu peutenuu 3a0ad, KOHCMpPYupo8ams coOCMEeHHble 3a0ad YKA3AHHBIX MUNOS;

®  grademsv OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEeHMpPayuu,

®  pewams 3a0ayu HA NPOYEHMDbL, 8 MOM YUCTLe, CIONHCHbIE NPOYEHMbL ¢ 000CHOBAHUEM, UCNONb3YS
pasuvie cnocoowl;

®  pewams n02uyecKue 3a0ayu pA3HbIMU CHOCOOAMU, 8 MOM Yucie, ¢ 08yMs OLOKAMU U C MpeMs.
OOKaAMU OAHHBIX C NOMOUWIbIO MAOAUL,

® pewams 3a0a4u NO KOMOUHAMOpUKE U MeOpuu GeposmHOCHel HA OCHO8E UCHOIb308AHUS
U3YUEHHBIX MeMO008 U 0OO0CHOB8bIBAMb peuleHUe,

®  pewams HeCNONHCHbLE 3a0adU NO MAMEMAMUYECKOl CIamucmuKe;

®  061a0emb  OCHOBHLIMU  MEMOOAMU  DeuleHUsi CIONCEMHbIX  3a0ay.  apupmemuyeckutl,
aneebpaudeckuil, nepeboOp 6aApUAHMOB, 2eOMempPUYecKull, epapuueckutl, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSX.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  guidenAmb NpuU peweHuu 3a0ay XapakmepucmuKku paccmampueaemol 6 3aoaue cumyayuu,

OMIUYHBIE OM PeanbHblX (me, Om KOMOPbIX AOCMPALUPOBANUCY), KOHCMPYUPOBAMb HOBble CUMYAYUU C



VUemom mux Xapakxmepucmux, 6 YACMHOCMU, HPU peueHuu 3a0ay Ha KOHYEeHmpayuu, Y4umvléamb
NJIOMHOCMb 8euecmaa;

®  pewambs U KOHCMPYUPOB8AMb 3a0a4U HA OCHOBE PACCMOMPEHUS PEATbHBIX CUMYAYUL, 8 KOMOPbIX
He mpebyemcs MOUHbIl bIYUCTUMENbHBLU PEe3VIbMam,

®  pewams 3a0ayu HA OBUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCUemd.

Bocomuknaccnuk Haydyumca

DJieMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmnepupoBarb Ha 0a30BOM YpPOBHE TMOHSTHSIMU: MHOXECTBO, DSJIEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAICKHOCTh;

®  33/]aBaThb MHOKECTBA MEPEUYUCICHUEM UX PJIEMEHTOB;

® HaxOJWTh MepecedeHue, O0beANHEHUE, TTOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUAX;

® [PUBOAUTH NPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPIKICHUSI CBOUX BBICKA3bIBAHUM.
B noBceHeBHOI KU3HU U IPH U3YYEHHUH APYTUX NPeIMETOB:

®  WCIOJIB30BaTh rpauyuecKoe MPECTaBICHNE MHOXKECTB IS OMHCAHUS PEaJbHbIX IPOILIECCOB U
SIBIIGHUH, TIPU PELICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB.
Yucaa

e OmepupoBath Ha 0a30BOM YpOBHE TMOHSTHSAMH: HATypallbHOE YHCJIO, LEJI0e YHCIIO,
OOBIKHOBEHHAs JApOOb, NeCATHYHAs JIpoOb, CMEIIaHHAs IpoOb, PAIMOHAIBHOE YHCIIO, apU(PMETHYECKUN
KBaJPAaTHBIN KOPEHB;

®  HCMOJIb30BAaTh CBOMCTBA YKMCEN U MpaBUjia JEHCTBUHN MIPU BBINOJHEHUH BBHIYUCIICHUN;

®  HCMOJIb30BaTh IPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIUUCICHUN U PEILICHUN
HECJIOJKHBIX 3aJ1a4;
BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YHCENl B COOTBETCTBUU C TIPaBUJIAMU;
OLICHUBATh 3HAYEHUE KBAJIPATHOIO KOPHS U3 MOJIOKHUTEIBHOTO [IEJI0r0 YUCIa;
pacrno3HaBaTh pallMOHAIBHBIE U HPPAIlMOHAIBHBIC YHCIIA;

®  CpaBHHMBATH YMCIIA.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYTUX NPeIMETOB:

®  OIICHUBATH PE3YJIHTATHl BHIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4;

®  BBHINOJIHATH CPABHEHHUE YMCET B PEAIbHBIX CUTYaIIHSIX;

®  COCTaBJISITH YHCIIOBBIE BBIPAKEHHS TPH DPEIICHUU TMPAKTHYECKUX 3a7ad M 3aad U3 JIPYTrux
y4eOHBIX IPEIMETOB.
ToxkaecTBeHHbIE MPe0OPa30BAHUSA

e  BHINONHATH HECIOXKHBIE MPEe0Opa30oBaHUs JI BHIYMCICHHUS 3HAYEHUW YHCIIOBBIX BBIPAXKEHUH,
CTETIEHU C IIEJIBIM OTPUIIATEILHBIM TTOKA3aTelIeM;

®  BBINOJIHATH HECIOXKHBIE MPeoOpazoBaHUsl IPOOHO-TMHEHHBIX BBIPAKEHUA M BBIPAKCHHH C
KBaJPaTHBIMUA KOPHSIMH.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NMPeIMETOB:

®  TIOHMMATh CMBICII 3aITMCH YKCIIa B CTAHJAPTHOM BH/IC,

e  omepupoBaTh HAa OA30BOM YPOBHE MOHATHEM «CTAHJIAPTHAS 3aMMKCh YHUCIIA.
YpaBHeHHsI M HEPABEHCTBA

e  pemiath KBaJpaTHBIE ypaBHEHUS 10 (OpMylie KOPHEH KBAAPaTHOTO YPaBHEHHUS,
B noBceHeBHOI KU3HM U NIPH U3YYEHHUH APYIUX NPeIMETOB:
DOYyHKIUHT

® MpOBEpATh, SBIACTCA U JaHHBIA Tpaduk TpadhukoM 3anaHHOW QyHKIHH (0OpaTHOM
MPONOPLUUOHAIBHOCTH);

e  ompenensaTh NPUOIMKEHHBIC 3HAYCHHUS KOOPIMHAT TOUKH MepeceueHus rpa@ukoB QyHKITHI;
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:
CTaTucTHKA M TeOpHs BEPOSATHOCTE

®  TIPEJCTaBIIATH IaHHBIE B BUJIE TAOJIUII, TUArpaMM, TPaPUKOB;

e  yuTaTh MH(POPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOIUIIBI, AUArPAMMBI, Tpaduka;



TekcToBBIE 321241

® CTPOWTH MOJETb YCJIOBUS 3amaud (B BHIEC TaOJWIIBI, CXEMbl, PUCYHKAa WU ypaBHECHHS), B
KOTOPOH JIaHbI 3HAUYCHUS JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEIIMYHH, C [EJIbIO TOUCKA PEIICHUS 3a/1a4H;

®  OCYIIECTBIATH CIOCO0 MOUCKA PENMICHUS 3a/1a4i, B KOTOPOM PACCYKICHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WK OT TPEOOBAHHUS K YCIOBHIO;

®  COCTaBJIATH IJIAH PEIICHUS 33/1a4H;

®  BBIJCIATH ATAIbBI PEUICHUS 3a/1a4U;

®  HHTEPIPETUPOBATH BHIYMCIUTEIBHBIE PE3YIbTATHI B 337a4e, UCCIICOBATh OTYyYEHHOE PEIICHUE
3a/1a4u;

®  3HAaTh pa3jMYUe CKOPOCTEH OOBEKTa B CTOSUCH BOJIC, TPOTHB TEYCHUS U [0 TEUCHUIO PEKU;

e  pemarh 33Ja4d Ha HAXOXKJCHHUE YaCTH YKCIa M YHCIa M0 €ro YacTH,

e pemarh 3a/a4d pa3HbBIX THIOB (Ha pabOTy, HAa TOKYIKH, Ha JBW)KCHUE), CBSA3BIBAIOIIUX TPHU
BEJIMYUHBI, BBIICIISATH ATH BETUYHHBI M OTHOILICHUS MKy HUMU;

®  HAXOJUTh MPOIEHT OT YHCIA, YKCIO IO MPOIEHTY OT HEro, HaXOIHWTh MPOLEHTHOE CHIDKEHHE
WJIA TIPOIICHTHOE TIOBBINICHUE BEIIMYHHBI;

®  pemrath HECJIOXKHBIC JIOTHUECKUE 33]]a9d METOJIOM PACCYKIACHHIA.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BBIIBUTAaTh TUIOTE3bl O BO3MOXKHBIX IPEIEIbHBIX 3HAYCHHSX HCKOMBIX B 3aJlau€ BEIHYUH
(menatb NPUKUIKY).

Bocvmuxknaccnuk noayuum 603MOHCHOCHb HAYUYUMbCA

o Onepuposamv NOHAMUAMU. OnpeodeleHue, meopema, aKkCUuoMd, MHONICECma80, XapaKmepucmuKu
MHOJICECmBa, INeMeHm MHOJCeCmada, nycmoe, KOHeuHoe U OeCKOHeuHOoe MHONCeCMB0, NOOMHONCeCmsO,
NPUHAOTIEHCHOCTb, BKIIOUEHUE, DABEHCMBO MHONCECTNE;

®  U300padicamv MHOIHCECMBA U OMHOULEHUE MHONICECTNE C NOMOWbIO Kpy2os Jiliepa,

®  onpedensamv NPUHAOTIEHCHOCHb IIEMEHMA MHOJHCECMBY, O00beOUHEeHUD U nepecedeHuio
MHOJCECm8;

®  3a0a6amb MHONCECMBO C NOMOWBIO NEPEYUCTIeHUs. INEMEHMO8, CI0BECHO20 ONUCANHUSL,

®  onepupogamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCHb  6bICKA3bIBAHUS,
ompuyaHue BblCKA3bIGAHUL, Onepayuu HAao BbICKA3LIGAHUAMU: U, UIU, He, YCIO6Hble 6blCKA3bIBAHUS
(umnauxayuu);

®  CMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHUIL.

B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  Ccmpoumbs Yenouku yMO3aKIOUYeHUll Ha OCHOBE UCNONIb308AHUS NPABGUIL IO2UKU,

®  UCNOTBL308AMb MHONCECMEA, ONEPAYUU C MHONCECEAMU, UX epaduueckoe npedcmasieHue 0
ONUCAHUS PeanbHbIX NPOYECcco8 U s81eHUIL.

Yucaa

e Onepuposamv NOHAMUAMU. MHOHNCECEO HAMYPATbHBIX YUCETL, MHOMICECMBO UenvlX yucel,
MHOJCECMBO  PAYUOHATLHBIX — YUCel, UPPAYUOHANbHOE HUCTO, K8AOPAMHbBIL KOPEHb, MHONCECMBO
OeliCmeUmMenbHblX Yucell, 2eoMempuieckas UHmepnpemayus HAaAmypaibHslX, UYeavlX, pPayuoHAIbHBIX,
OelicmeumenbHblx Yucej,;

®  GLINOIHAMb BbIYUCTEHUS, 8 MOM YUCTIE C UCNOILI0BAHUEM NPUEMOB PAYUOHATLHBIX BbIYUCTEHULL,

®  GLINOJIHAMb OKPY2IeHUEe PAYUOHATbHBIX YUCE]l C 3d0AHHOU MOYHOCMbIO,

®  CpasHusamv payuoHaIbHbIe U UPPAYUOHATbHBIE YUCA,

®  YNopsa0ouUBaAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpOOU,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0ad.

B noBceaHeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX NMPEIMETOB:

®  npuMeHAMb NpAUNa NPUOIUNCEHHBIX BbIYUCICHUN NPU PeueHuUu NPaKmuyeckux 3ao0ad u
peuteHulU 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJIHAMb CPABHEHUEe Pe3VIbMAmos8 GblUUCIeHUN NPU peuleHuy NpaKmudyeckux 3a0ad, 8 mom
yycne NPUOIUIHCEHHBIX BbIYUCTCHUL,



®  CcoCmaenamb U OYEHUBAMb YUCIO0BbLE GbIPANCEHU NPU PeUleHUU NPAKMUYecKux 3a0ad u 3a0ay
U3 Opyaux y4eoHvlx npeomemos,

®  3aNUCLIBAMb U OKPY2ISMb YUCLOBblEe 3HAYEHUSI PEANbHbIX 8EIUYUH C UCNOIb30BAHUEM DA3HBIX
cucmem usmepeHusl.
To:xknecTBeHHbIE TPeOOPaA30BaAHUS

e Onepuposamv NOHAMUAMU CIENEHU C YeTbIM OMPUYAMETbHbIM NOKA3amenem,

®  pacKknaovi8amsv HA MHOMCUMENU KBAOPAMHbIL MPEeXUieH,

®  BLINOIHAMb NPEoOPA308AHUS BLIPANCEHUU, COOEPHCAUUX CIENEHU C YeTbIMU OMPUYAMENTbHLIMU
NOKA3amensiMu, nepexooums om 3anucu 6 8uoe CmeneHu ¢ YeaviM OmpuyamenlbHblM HOKa3amenem K 3anucu
8 8ude opoou;

®  GLINOIHAML NPeobpaz08anus OPOOHO-PAYUOHAILHLIX —BLIPAJICEHUL: COKpawjenue Opoobell,
npugedenue aneebpaudeckux opobeu K o00wWeMy 3HAMEHAMeNno, CLONCeHUe, YMHOJNCeHUue, OeleHue
aneebpauveckux Opobetl, 8038edeHue aneedpauueckol 0pobu 8 HaAMYPAIbHYIO U YeaAVio OMPUYAMenlbH) IO
cmeneHy;

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  BbIOenAMb KBAOPAM CYMMbL UU PAZHOCMU O8VHUIICHA 8 BLIPANCEHUAX, COOEPAHCAUUX KBAOPAMHbLE
KOpHU,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI )KM3HM M IPU U3YYE€HHH IPYTUX MPeIMETOB:

®  BLINOIHAMb NPEOOPAZOBANUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMb NPeoOPA306AHUS ANLEOPAULECKUX BbIPANCEHUL NPU PeueHUU 3a0ay OpPY2Ux Y4eOHbIX
npeomemos.
YpaBHeHNsI 1 HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. YPABHEHUe, KOPEHb  YPAGHEHUs, peuleHue HepageHCcmad,
PABHOCUNbHYLE YPABHEHUS, 001ACMb ONnpedeNeHUsl YPAGHeHUs (CUcmembl ypasHeHUll)

®  pewams KEAOpaAMHble YPAGHEHUs U YPAGHEHUs, CBOOUMble K KBAOPAMHbIM C HOMOUWbLIO
MOACOECMBEHHBIX NPEOOPA3Z08AHULL,

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHUS,

®  pewams npocmeriviue UppayUOHAaIbHble YPAGHEeHUs 8U0d / f(x)=a, \/ f(x)= \/ g(x);

n — -
pewams ypaerenusi guoa X =a;
peulams ypagHeHUus CHOCOO0M PA3IONCEHUSI HA MHOMCUMENU U 3AMEeHbL NePeMEeHHO,
peulams Hecl0dHCHbLe K8AOPAMHble YPAGHEHUS ¢ NaApaMempoM;

®  peuams HeC0NCHbIE YPABGHEHUS. 8 YETbIX YUCILAX.
B nmoBceqHeBHOI KU3HHM M NIPH H3yYE€HUH APYTUX MPeIMETOB:

®  cocmaename u peulams K8aopamHule ypasHeHUs, YPaeHeHUs, K HUM C800suuecs,

®  GLINOIHAMbL OYEHKY NPA8OON000OUsI Pe3Vibmamos, NOLYYAeMbIX NPU PEUeHUU KEaOPaAmHbIX
VPasHeHull npu peuieHul 3a0ay opy2ux yieoHvlx npeomemos;

®  guLIOUpamb  COOMBEMCMBYIOWUEe  YPAGHEHUs U  UX  CUcmemvl Ol COCMABIEHUS
Mamemamuyeckol Mooeau 3a0aHHOL PearbHOU CUMYayuy Ui NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPEeMUPO8aAmMb NOLYYEHHIL NPU PEUEHUU YPAGHEHUs. UYL CUCEMbL Pe3Yibmam 6
KOHMeKcme 3a0aHHOl PeanrbHOU CUMyayuy Ui NPUKIAoOHoU 3a0ayu.
DOYyHKIUHT

®  cmpoumbs epagux 06pamHol NPONOPYUOHATLHOCIU, QYHKYUU 6U0A. Y = A+ K vy =%

X+b

® uccredogamsv QYHKYUIo no ee epaghuxy;
B noBcegHeBHOI )KM3HM M NIPU U3YUYeHHH APYTHX MPeEAMETOB:

®  ULIIOCMPUPOBAML € HOMOWDBIO 2PAPUKA  PeanvbHyl0  3ABUCUMOCHb  ULU  HPOYecc No  Ux
XapakmepucmuKam,
TekcroBble 3a1a4U

e  Pewamb npocmvle U CILOJNCHbIE 3A0AYlU PA3HLIX MUNOS, A MAKHCe 3aA0auu NOBbIUEHHOU
mpyoHocmu,



®  UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 COHCHLIX 3a0ay O NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay,

®  paziuuamv MoO0enb MeKCma U MOOelb peuleHuss 3a0aqu, KOHCMpPYuposams K OOHOU MoOenu
PeueHUs. HeCOMHCHOU 3a0ayu pa3Hvle MoOeau MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCODA NOUCKA peuleHus: 3a0ad (0m mpedosaHus K yCiosuro u om
VC08UsL K mpebo8anuio);

®  MOOeNUPO8amsb paccyHcOeHUs npu NOUCKe petenuss 3a0ad ¢ NOMOWbIO epagp-cxembl;

®  gvI0enAMb IMANBL peUleHUs 3a0adU U CO0epAHCAHUe KAHCO020 IMAand;

*  ymemb GbIOUPAMb ONMUMANLHBIL MEMOO peueHUss 3a0a4u U 0CO3HA8AMb 6blOOp Memood,
paccmampusams pasiuitbie Memoovl, HaAX00UMyb pa3Hble peuleHUs 3a0adl, eciu 03MONHCHO,

®  gHanIU3UPOBAMb 3aMPYOHEHUs NPU peuleHUU 3a0a4;

®  GLINOJIHAMb pa3luyHble NPeodpPaA308aHUS NPEOTIONCEHHOU 3a0ayl, KOHCMPYUPOBAMb HOBble
3a0ayu u3 OAHHOU, 8 MOM HuUclle 0Opammuoble;

®  UHmMEpPnpemupo8aAmMs GbIUUCIUMEIbHbIE pe3YIbmamvl 6 3adaue, UCCIe008amsb NOJYYEHHOe
peulerue 3a0a4u;

®  AHAMUBUPOBAL BCEBO3MOMNCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHU 08YX 00bEeKmos u
UBMeHeHUe UX XapaKmepucmuK npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMsl, pACCMOosaHUe) NPU peuleHul
3a0ay Ha 08udiceHUe 08YX 00BLEKMO8 KaK 8 0OHOM, MAK U 8 NPOMUBONONONHCHBIX HANPABIEHUSX,

®  UCCne008amsv  BCEBO3MOJNCHBIE CUMYAYUU NpU peuwleHuu 3a0aiy Ha O8UdCeHUue Nno pexe,
paccmampusams pasHvle CUCmembl Omcuema,

®  pewams pazsHOOOPA3HbLLE 3A0aYlU «HA YACTUY,

®  pewams U 000CHO8bI6AMb CB0€ peuleHue 3a0ay (8bloeisimb MamemMamuieckylo OCHO8Y) Ha
HAXo0JicOeHue Yacmu Yyucid u Yucia no e2o 4acmu Ha OCHO8e KOHKPEMHO20 CMblCla Opoou,

®  0co3Hasamv U 00BACHAMb UOEHMUYHOCMb 3004 PA3HBLIX MUNOE, CEA3bIGAIOUWUX MPU BETUUUHBI
(Ha pabomy, Ha NOKYNKU, HA 08UIICEHUE), BbLOENAMb MU BETUYUHBL U OMHOWEHUS MeHCOY HUMU, NPUMEHAMb
UX npu peutenuy 3a0a4, KOHCmMpYuposams coOCmeeHHble 3a0ay YKA3aHHbIX MUNos;

®  graodemv OCHOBHLIMU MEMOOAMU PEUeHUs 3a0ad HA CMeCU, CHIABbL, KOHYEHMPayuu,

®  pewams 3a0auu HA NPOYEHMDBL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL C 0OO0CHOBAHUEM, UCNONb3YSL
PpasHvle cnocoowl;

®  pewams no2udecKue 3a0a4u pasHbIMu cnocobamu, 8 mom ducie, ¢ 08ymMs OJOKAMU U C mpems
OnoKaMU OAHHBIX C NOMOUWLIO MAOAUY,

®  pewams 3a0auu NO KOMOUHAMOPUKE U MeOpuu 6epOosmHOCmell HA OCHO8e UCNOIb308AHUSL
U3YYEHHBIX MemOo008 U 060CHOBLIBAMb peuleHUe,

®  pewlams HECNONHCHBLE 3a0a4U NO MAMEMAMUYECKOU CIAmucmuKe;

® osnademb  OCHOBHLIMU ~ MEMOOAMU  pPEUleHUs  CIOHCeMHbIX  3a0ay.  apupmemudeckull,
aneebpaudeckuil, nepeboOp 6aApUAHMOB, 2eOMempuYecKull, epapuueckutl, NPUMEHAMb UX 6 HOBbIX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gbl0enAmb NpuU peuleHuU 3a0ay Xapakmepucmuku paccmMampueaemol 6 3aoave cumyayuu,
OmaUYHble OM peanbHblX (Mme, Om KOMOP®IX AOCMpazuposanucs), KOHCMpPYuposams HO8ble CUMYaAyuu C
VUemom 3mux Xapakxmepucmux, 6 YACMHOCMU, NpU peuleHuu 3a0ay Hd KOHYEHmpAayuu, y4umsléambv
NJIOMHOCMb 8ewecmaa;

®  pewamb U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeAlbHbIX CUMYayull, 8 KOMOPbiX
He mpebyemcs MOUHbIl bIYUCTUMENbHBIU PEe3VIbMam,

®  pewams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBASL PA3HbIE CUCEMbL OMCYemd.
HcTropust MaTeMaTUKHU

e Xapaxkmepuzoeamv 6K1AO BbIOAIOWUXCA MAMEMAMUKO8 6 pa3eumue MamemMamuky U UHbIX
Hay4HuIX odaracmeil;

®  NOHUMAmMb poib Mamemamuky 6 pazsumuu Poccuu.
MeToabl MATEMATHKH

e Ucnonv3ysa usyyeHnvie Memoovl, npo8oOUmMs 00KA3AmMeNbCMaE0, 8bINOIHAMb ONPOBEPIHCEHUE,

®  guLIOUpamb U3yUeHHble Memoobl U UX KOMOUHAYUY OISl pEeUeHUs. MameMamuyeckux 3a0ay;



L4 UCNONIL3068AMb MAMEMAMUYecKue 3HAHUs OJIsi ONUCAHUS 3aKOHOM€pHOCm€I;l 6 OprD/CCZIOWELZ
oeticmeumenbHOCmu u np0M38€a€HI/l}ZX uckyccemea,

® npuMeHsams npocmedmue npozcpammHbsle cpe()cmea u 9S1eKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembsvl npu peuleHuu mMamemamu4ecKux 3a0adu.

ﬂesﬂmumaccuuk Hayuumcsn

DJIeMeHTBI TeOPHH MHOKECTB 1 MATEeMaTH4eCKOH JIOTUKH

e OmnepupoBaTb Ha 0a30BOM ypOBHE TOHATHSMM: MHOXECTBO, 3JEMEHT MHOYKECTBa,
IIOJIMHOXKECTBO, IIPUHAJIEKHOCTB;

®  33/1aBaTh MHO>KECTBA IIEPEUUCIIEHUEM UX 3JIEMEHTOB;

® HaXOJUTb [IEpECEUEHUE, 00bETUHEHHE, TIOJIMHOKECTBO B IIPOCTEUILINX CUTYALMSIX;

e OmepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMU: ONpPEACICHUE, aKCHOMa, TEOpEMa, JI0Ka3aTeIbCTBO;

® IIPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI I TOATBEPIKICHUS CBOMX BBICKA3bIBaHUI.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX PEIMETOB:

®  UCNOJNB30BaTh IpauvecKkoe MPEACTABICHNE MHOXECTB JUIsl ONMMCAHMS PEAbHBIX MPOIECCOB U
SIBJIGHUH, IIPU PELICHUH 3a/1a4 IPYTrUuX y4eOHBIX IPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMM: HATypajJbHOE YHUCIO, LEJI0E YHCIIO,
OOBIKHOBEHHAsA ApoOb, NecSITUYHAs APoOb, CMEMIaHHAs JpOoOb, PAlMOHAIBHOE YHCIO, apU(PMETHUECKHMA
KBaJIpaTHBIN KOPEHB;

®  JCIOJIB30BAaTh CBOMCTBA YMCEJ U NPABUJIA JCHUCTBUM ITPU BBIIIOJHEHNUN BBIYMCIICHU;

®  WCIOJIB30BATh MPU3HAKHU JAEIUMOCTU HaA 2, 5, 3, 9, 10 mpu BHINIOJIHEHUH BBIUMCICHUN U PEIICHUU

HECJIOXKHBIX 33/1a4;
BBITIOJIHATH OKPYIVICHHE PAllMOHATIbHBIX YUCENl B COOTBETCTBUU C IIPAaBUIIAMY;
OLICHMBATh 3HAYEHUE KBAAPAaTHOIO KOPHS U3 IOJOKUTEIBHOIO 1LIEJIOT0 YNCIIa,
pacrno3HaBaTh palMOHaJIbHbIE U UPPALMOHATIbHBIE YNCIIA;

e  CpaBHUBATh YHCIIA.

B noBcexHeBHO KU3HM M IPM M3YUYEHHHU APYTUX NPeIMETOB:

®  OLEHUBATh PE3Y/IbTATHI BBIYUCICHUI NIPY PEILICHUH NPAKTUYECKUX 3a/1ay;

e  BBINOJIHATH CPABHEHHE YHCEIl B PEATIbHBIX CUTYalUsX;

®  COCTaBJIATH YMCIIOBBIE BBIPQKECHHS IIPU PEIIEHUM NPAKTHUYECKHX 3a7ad W 3a]ad HU3 JAPYTuX
y4EOHBIX TPEAMETOB.

YpaBHeHus1 U HepaBeHCTBA

e  OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSMH: YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE
HEPAaBEHCTBA;

®  IPOBEPATH CIPABEIIMBOCTD YUCIOBBIX HEPABEHCTB;

e  pemaTh JMHEWHBIE HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOASILNECS K TMHEUHBIM;

®  pemaTh CUCTEMBI HECIIOKHBIX YPABHEHUI BTOPOM CTEIIEHU U CHCTEM HEPABEHCTB;

®  IIPOBEPATH, ABJIAETCS JIU JTaHHOE YUCIIO PELICHHNEM HEPABEHCTBA,

e  u300paXkaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMOH.

B noBcenHeBHOM KU3HM M IPH U3Y4YCHHH APYTUX NPEIMETOB:
DOYyHKIUHT

e HaxoauTs 3HaueHue (PYHKIMU MO 33JJaHHOMY 3HAUEHHUIO apTyMEHTa;

®  HAaxOJUTh 3HAYEHHE apryMEHTa I10 33JJaHHOMY 3HaYeHUIO (YHKIIUU B HECIOKHBIX CUTYaAIUX;

e 10 rpaduKy HaxoIuTh OOJacCTb OINpeAeNeHUsl, MHOXKECTBO 3HAUEHHUH, HYIU (QYHKIHH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, NMPOMEKYTKH BO3pacTaHWs MU YObIBaHUs, HauOojblllee W HauMEHbIIEe
3Ha4YeHus1 QyHKIINY;

®  MPOBEPATH, SABJISETCS JU JaHHBIA rpaduk rpadukoM 3agaHHONW GQYHKIUH (JTUHEIHON, 00paTHOM
MIPOIOPLIMOHATIBHOCTH, KBaIpaTHUHOM)

e  ompenensaTh NpUOIMKEHHBIE 3HAUEHUSI KOOPIUHAT TOUYKH IepecedeHus rpagukoB (yHKIMIA;



e omepupoBaTb Ha 0a30BOM YypPOBHE IMOHATUSMH: IOCJIEIOBATEIBHOCTh, apH(MeTHuecKas
nporpeccusi, reoMeTpudecKas Mporpeccus;

e pemaTh 337a4d Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJY4YEeH HEMOCPEACTBEHHBIM
1oJIcueToM 6e3 MpuMeHeHus popmyi.
B noBce1HeBHOI KU3HHM M NIPH U3yYeHUH APYTUX MPeIMETOB:

®  UCMOJB30BaTh Ipa)MKHU peaNbHBIX MPOLECCOB M 3aBUCUMOCTEH I ONpEeIeNieHHs] X CBOWCTB
(HanOonpIIMe ¥ HAaMMEHBINE 3HAYCHUs, TPOMEKYTKH BO3pACTaHUsS U YObIBaHUSA, 00JaCTH MOJIOKUTEIHHBIX
Y OTPHUIATENIFHBIX 3HAUYCHUH H T.I1.);
CTaTHCTHKA U TeOpHUs BepPOSITHOCTEH

e llMeTp mpeACTaBICHHE O CTaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4aX;

e  pemarh NpocTelie KOMOMHATOPHBIE 33J]a4l METOJIOM MIPSIMOTO M OPraHU30BaHHOTO 1epedopa;

®  OIICHUBATh BEPOATHOCTH COOBITHSA B IPOCTEHIINX CIYy4asiX;

®  UMETh MPEJACTABICHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBcegHeBHOI )KM3HM M NPU U3YYeHHH APYTHX MPeEAMETOB:

®  OICHMBATH KOJMYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Iepedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

®  OIICHWBATh BEPOATHOCTH PEATHHBIX COOBITHI U SIBICHHUI B HECIOKHBIX CUTYAIIHSX.
TexcToBble 32124

e Pemarp HECIOXHBIC CIOXKETHBIC 3aJa4l Pa3HbIX TUIIOB Ha BCe apu(METHIECKUE JCHCTBHS;

® CTPOMTH MOJIENb YCIOBHS 3amaud (B BUAE TaONMIBI, CXEMbI, PUCYHKAa WIH YpaBHEHUS), B
KOTOPOW JIaHbl 3HAYCHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIWYHH, C IIEJIbIO IOMCKA PELICHUS 3a1a4H;

®  OCYIIECTBIATH CIIOCOO MOMCKA PEIICHUS 337a4H, B KOTOPOM PacCyXJICHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO MK OT TPEOOBAHUS K YCIOBHUIO;

®  COCTaBIIATH IJIAH PEIICHUS 3a1a4H;

®  BBLICJATH 3TAIbl PEIICHUS 3a/1a4H;

®  UHTEPHPETHPOBATH BHIYMCIUTEIBHBIC PE3YIbTAThI B 3aa4Ue, HCCIE0BATh MOJyYCHHOE PEIICHUE
3a7a4u;

e  3HaTh pa3IMyUe CKOPOCTEN 0ObEKTa B CTOSTUEH BOJIE, IPOTHB TEUEHUS U [0 TEUEHUIO PEKU;

e  pemaTh 33Ja4d Ha HAXOXKJEHHUE YaCTH YKClia U YHcia M0 €ro YacTH;

e pemarh 3a/Ja4d pa3HbIX TUNOB (Ha paboTy, HAa MOKYNKH, HAa JBW)KEHHUE), CBA3BIBAIOIIUX TpPHU
BEJIMYMHBI, BBIIESATH 9TH BETMYMHBI M OTHOILIEHHS MEX]ly HUMH;

®  HAXOJAUTH MPOIEHT OT YHCJA, YUCIO 1O MPOIEHTY OT HEro, HaXOAWTH MPOLEHTHOE CHIKEHHE
WJIA TIPOIICHTHOE TIOBBIIIICHUE BETMYHHEI;

®  pelaTh HECIOXKHBIE JIOTHYECKHE 337a4l METOJIOM PACCyXKIACHUH.
B noBceaHeBHOIi )KM3HU M MPU U3YYEeHUH IPYTHX NMPeEIMETOB:

®  BBIIBUTAaTh TUIOTE3bl O BO3MOXKHBIX IpENENbHBIX 3HAYEHMSX HCKOMBIX B 3aJauye BEJIUYUH
(enaTh NPUKUAKY).

ﬂewlmumaccnuk noayuum 603MONHCHOCHIb HAYHUMbCA

e  Onepuposamv  noHAMUAMU:  ONpedesieHue, Mmeopemd, MHONHCECME0,  XAPAKMePUCMUKU
MHOJCECMBA, dJIeMeHm MHONCeCmed, Nycmoe, KOHeuHoe U OeCKOHeuHOe MHOMICeCmE0, NOOMHONCECMEO,
NPUHAOLEHCHOCTD, BKIIOUEHUE, PABEHCIIBO MHONCECME,

®  U300padcamov MHOMCECEA U OMHOUEHUE MHONCECME C NOMOWbLIO KpY208 Diinepay

®  onpedenamv NPUHAONEHCHOCMb DJIEMEHMA MHONCECMBY, 00beOUHEeHUI0 U NepeceyeHuio
MHOJCECE;

®  300a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTIeHUS DTIeMEHMO8, CJLOBECHO20 ONUCAHUSL

®  onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U JONCHOCMb  BbICKA3bIBAHUS,
ompuyanue BblCKA3bl8AHUU, ONepayuu HAod BbICKA3bIGAHUAMU: U, UIU, He, YCIOBHble 6blCKA3bI8AHUS
(umnauxayuu);

®  CMpOUmMb GbICKA3bIBAHUSA, OMPUYAHUSL BbICKA3bIBAHUII.

B noBceHeBHO¥ KU3HM U TIPU U3YYEHHHU JAPYTUX MPEIMETOB:



®  Ccmpoumbs Yenouku yMO3aKatO4eHUll Ha OCHOBE UCNONb308AHUS NPABGUIL IO2UKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHOICECMBAMU, UX epaghuyeckoe npedcmagierue Ol
ONUCAHUSL PeanbHbIX NPOYECco8 U s681eHUIL.
Yucaa

o Onepuposamv HNOHAMUAMU. MHONCECNBO HAMYPANbHLIX HYUCENL, MHOMCECMB0 UenblX yucell,
MHOJCECMB0  PAYUOHATLHBIX — YUCel, UPPAYUOHANbHOE HUCIO, K8AOPAMHbIUL KOPEHb, MHONCECHBO
OelicmeumenvHvlX yucell, 2eOMempudecKas UHmMepnpemayus HAMypaibHulX, YeablX, PAyUOHAIbHYIX,
OelicmeumenbHbixX Yuce,;

®  NOHUMAMb U 0OBACHAMb CMICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,
8bINOHAMb GLIYUCTCHUS, 8 MOM YUCAE C UCNOTb308AHUEM NPUEMO8 PAYUOHAILHBIX GbIYUCTICHUU,
8bINOHAMb OKPY2NeHUe PAYUOHATLHBIX YUCeNl C 3a0AHHOU MOYHOCMBIO;
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCAA,
npeocmasiaims payuoHaAIbHOe YUCTO 8 8Ude 0eCAMUYHOU Opoou

®  YNopsa0ouUBaAMb YUCIA, 3ANUCAHHBLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OPOOU,

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuteHuu 3a0ad.
B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

®  npuMeHAmMb NPASUNA NPUOTUNCEHHBIX BbIYUCIEHUL NPU peuleHuUu NpaKmuyeckux 3a0ad u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJIHAMb CPABHEHUe Pe3VIbMAmos8 GblUUCIeHUNl NPU peuleHUuy NpaKmuyeckux 3a0ad, 8 mom
yucie npudIUNCEHHBIX BbIYUCTIeHUT,

®  cocmasnamov U OYEHUBAMb YUCIO0BbLE BLIPANCEHUS NPU PeUuleHUY NPAKmMudecKux 3a0a4 u 3a0ay
U3 Opyeux y4eonvix npeomemos;

®  3anucvléamv U OKPY2IAMb YUCIO8ble 3HAYEHUS DEaslbHbIX GelUYUH C UCNOIb308AHUEM DPA3HbIX
cucmem usmepeHusl.
YpaBHeHNsI 1 HEPABEHCTBA

e  Onepuposamv noHamMuAMU: YPABHEHUe, HEPABEHCMB0, KOPEeHb  VYPAGHEHUs,  peuleHue
HEepagencmed, pPAaeHOCUNIbHbIE YVPASHEHUs, 001acmv onpeoeleHus ypaeHeHus (HepaseHcmed, CUcmembl
VPasHeHUll Uy HepaseHcms),

® pewams JuHeUMble VPAGHEHUS U YPAGHEHUs, CB00UMble K JUHEUHbIM C NOMOUbIO
MOodHCOECmMEEeHHbIX NPeodPA308aHULL,

®  pewams ypagHeHUs, c80OUMbLE K KBAOPAMHBIM C NOMOUIO MOHCOECHBEHHBIX NPE0OPA308aAHULL,

®  pewams yPasHeHUst CHOCOOOM PAZLONCEHUS HA MHOICUMENU U 3AMEHbL NePEeMEHHO,

®  UCNOIB308AMb MEMOO UHMEPBALO8 OISl PeUleHUs YelblX U OPOOHO-PAYUOHATILHBIX HePABEHCME,

®  peuams HeCIONCHbLE CUCTEMbL TUHEUHBIX YPAGHEHULL C NAPAMEMmPamu,

®  peuams HeC0NCHbIE YPABGHEHUS 8 YETbIX YUCILAX.
B noBceHeBHOI )KM3HU M NIPU U3YYEHHH JPYTUX NPEAMETOB:

®  cocmaensame U peulamsv JUHElHble U K8AOPAMHbLE YPAGHEHUs, VPAGHEHUS, K HUM C800SuuUecs,
cucmembl TUHEUHbIX YPAGHEHUL, HePABeHCME NPU peuleHu 3a0ay Opyeux y4eOHbIX npeoMemos;

®  BLINOIHAMbL OYEHKY NPABOON0000Us. De3VIbmamos, NOAYYAeMblX NpU pPeueHUU JTUHEUHbIX U
K6AOPAMHBIX YPAGHEHUll U CUCMeM TUHEUHbIX YPAGHEHUUl U HEPABEeHCMS Npu peuleHul 3a0ay Opyeux
VueOHbIX NpeomMemos,

®  gLIOUpamb COOMBEMCMEYIOWUe YPAGHEHUs, HEPABEHCMEA UMW UX CUCTeMbl OJisl COCMABIEeHUS
Mamemamuyeckou Mooeau 3a0aHHOU PealbHOU CUMyayuu uiu NPUKIA0OHOU 3a0ayu;

*  yMemb UHMEPNPEMUPOBAmMs NOJYUEHHbIN NPU peuleHUU YPAaeHe s, HepageHcmed U CUCmembl
pe3yivmam 6 Konmexkcme 3a0AHHOU PeanbHOU CUMYayuu Ul NPUKIAOHOU 3A0ayuU.
DOYyHKIUHT

e Onepuposamv noHAMUAMU: QVHKYUOHANbHASL 3A6UCUMOCTMb, (DYHKYUA, 2pagux @dyHKyuu,
Cnocobbl 3a0aHUsl (PYHKYUU, apeymewm U 3HAYeHue @YHKYyuu, o61aACmb ONnpedeieHus U MHONCeCMB0
3HaYeHull QQYHKYuY, HyIU QYHKYUY, NPOMENCYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCMb (QYHKYUU,
YemHOCMb/HeuemHOCMyb QYHKYUU,

*  cmpoums epaguru KeaOpamuuHoU GyHKyui, GyHKkyuu 6uoa: y=3/x, y=|x|;



®  Ha npumepe K8AOPAMUYHOU PYHKYUU, UCNOIb308amb npeobpaszosanus epagura gynxyuu Y=Ff(X)
0151 nNOCMPOeHUs. 2pAuKos GYHKYUll y — af (kx+b)+c;

®  uccredosamsv QYHKYUIo no ee epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHU
K8AOpAmu4Hou QyHKyuu,

® onepuposamv  NOHAMUAMU:  NOCIE008AMENTbHOCHID, apugmemuueckas — npozpeccus,
2eoMempuyecKas npoepeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYI0 NPOSPECCUIO.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMb € HOMOWDBIO 2PAPUKA  PeanvbHyl0 3ABUCUMOCHb UMU  HPOYecc No  Ux
XapakmepucmuKam,

®  UCNONBL308aAMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peuteHuu 3a0ay u3 opyeux
VUEOHBIX NPEOMEMO8.
TekcToBbIe 3a1a4n

e  Pewamb npocmvle U CLOJCHbIE 3A0AYU PA3HLIX MUNOS, A MAKNHCEe 3A0auu NOBbIUEHHOU
mpyoHocmu,

®  UCNOIB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 COHCHLIX 3a0ay 0151 NOCMPOeHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay,

®  paziuuams Molelb MeKCma U MoOelb peuleHus 3a0ayl, KOHCMPYuposams K OOHOU MoOenu
PeWeHUsT HECTIONCHOU 3A0ayU pa3Hble MOOeaU MeKCma 3a0ayil;

®  3Hamb U NpuMeHsmb 06a cnocoba Noucka peulerus 3a0ay (om mpedo8aHus K YCl08UO U OMm
YC08Usl K mpebo8anuio);

®  MOOeNUPOBAMb PACCYICOCHUS. NPU NOUCKE PEUUEHUs. 3a0a ¢ NOMOWbIO epap-cxembl;

®  gbIOENAMb IMANbL PeUleHUsl 3a0adU U COOEPAHCAHUE KAHO020 IManda;

®  yumemb 6vIOUPAMb ONMUMALbHBIL MEMOO peuleHus 3a0ayu U O0CO3HAB8AMb 6blOOp Memooa,
paccmampusams pasiuitbie Memoobl, HAX0OUMb PA3Hble peuleHUs 3a0auU, eCid 603MONCHO,

®  AQHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  GLINOIHAMb PA3IUYHbIE NPEoOPA306AHU NPEONONCEHHOU 3a0aul, KOHCMPYUPOBAMb HOBble
3a0ayu u3 OAHHOU, 8 MOM YUCle 0Opammubie;

®  UHMeEpPNnpemuposamsb BbIYUCIUMENbHbIE Pe3YIbmamvl 6 3a0aye, UCCIE008amMb NOJYYEHHOe
peuierue 3a0ayu;

®  GHAMU3UPOBAMDL BCEBOZMOJNCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUST 08YX 00bEKmMo8 U
UBMeHeHUe UX XapaKmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCb, 8peMsl, PACCOSHUE) NPU peuleHUU
3a0ay Ha 0sudiceHue 08yx 0O0BLEKMO8 KaK 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABIEHUSX,

®  uCcCcrIed08amb  BCEBO3MOJICHbIE CUMYAUUU NPU PEWeHUU 3a0ay Ha O08UdCeHUue no peke,
PaccmMampusams pasHvle CUCeMbl Omcyuemad,

®  pewams pazHOOOPA3HbLE 3A0aYU (HA 4ACMUY,

e  pewamsb U 000CHOBHIEAMb C60€ peuleHue 3a0ay (8blOeisimb MaAMEeMamuyeckKyio OCHO8Y) Ha
HAX0MHCOEHUe 4acmu YUCid U YUcida no e20 Yacmu Ha OCHO8¢ KOHKPEMHO20 CMbICIA Opoou;

®  0CcOo3HaBamb U 0OBACHAMb UOSHMUYHOCHb 3A0aY PA3HBIX MUNOS, CEA3bIEANOWUX MPU BeTUYUNBI
(Ha pabomy, Ha NOKYNKU, HA 0BUIICEHUE), BbIOENAMb MU BETUYUHBL U OMHOUEHUSL MeNCOY HUMU, NPUMEHAMb
UX npu peuwlenuu 3a0ai, KOHCMpPYUpo8ams cooCmeeHHbvle 3a0ay YKA3AHHbIX MUNos;

®  gademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLA8bl, KOHYEHMPayuu,

®  pewams 3a0ayu HA NPOYEHMDbL, 8 MOM YUCTLE, CIONHCHbIE NPOYEHMbL ¢ 000CHOBAHUEM, UCNONb3YS
pasHvie cnocoowl;

®  pewams n02uyecKue 3a0ayu pasHbIMU CHOCOOAMU, 8 MOM ducie, ¢ 08yMs OIOKAMU U C mMpems
OnoKaAMU OAHHBIX C NOMOUWILIO MAOAUY,

® pewams 3a0a4u NO KOMOUHAMOpUKE U MeOpuu GeposmHOCHel HA OCHO8E UCHOb308AHUS
U3YUEHHBIX MeMO008 U 0OOCHOBbIBAMb peuleHUe,

®  pewams HeCNONHCHbLE 3a0adU NO MAMEMAMUYECKOl CIamucmuKe;



®  061a0emb  OCHOBHLIMU ~ MEMOOAMU  pewleHUus  CIOMCEMHbIX — 3a0ay.  apugmemuyeckull,
aneebpaudeckuii, nepedoop 6apuUAHMO8, 2eoMempuyecKull, epapuueckull, HPUMEHAMb UX 6 HOBbIX NO
CPABHEeHUIO C U3YYEHHbIMU CUMYAYUSX.
B noBceHeBHOI KU3HM ¥ IPH U3YYEHUH APYTUX MPeEIMETOB:

®  gblOenAmMb NpU peuleHuu 3a0ay Xapakmepucmuku paccmampueaemol 6 3aoave cumyayuu,
OMIUYHBIE OM PeanbHblX (me, Om KOMOPbIX AOCMPAUPOBANUCD), KOHCMPYUPOBAMb HOBble CUMYAyuu C
Vuemom 3Smux Xapakxmepucmux, 6 YACMHOCMU, NPU peuleHuu 3a0aiy Ha KOHYEeHMpAayuu, y4umsléamb
NJIOMHOCMb 8ewecmed;

®  pewams U KOHCMPYUPOB8AMb 3a0a4l Hd OCHOBE PACCMOMPEHUsL PEAbHbIX CUMYAYULl, 8 KOMOPbIX
He mpeOyemcs MOYHbILL 8bIYUCTUMENbHBLL Pe3yIbman;

®  pewams 3a0auu HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCeMbl OMCYemd.
CTaTuCTHKA U Teopusl BEPOSITHOCTEI

®  uzsneKamv UHpOpMaAyUI, NPEOCMAasIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epapurax;

® cocmasnams mabauysbl, CMPOUmMs OUAPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepupogamv NOHAMUAMU. HAKMOPUAN HUCIA, NEePeCMAaHOBKU U COYemdaHus, mpey20ibHUK
Tackana;

®  NpuMeHAmMb NPABUNIO NPOU3EEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0ay,

®  onepupogamv NOHAMUAMU: CIYVUAUHBIL ONbIM, CAVUAUHBIL 8bIOOP, UCNBIMAHUE, JIeMEHMAPHOe
cyyaiinoe cobvimue (UCX00), Kiaccuieckoe onpeoenenue 8eposmHOCMU CIYHAliH020 cOOblmus, onepayuu
HAO CAYYAUHLIMU COOBIMUSAMU,

®  npedcmasnamv UHGOpMayUuro ¢ nomMowbo Kpy2os Jiliepa;

®  pewams 3a0auu HA BbIYUCIEHUE BEPOIMHOCMU C HOOCYEMOM KOJIUYeCm8d BapUAHmMO8 C
NOMOUBIO KOMOUHAMOPUKUL.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3GIEeKAmMb, UHMEPNPemuposams U npeoopazoevlieamsv UHGOpMayUuoo, NpPeoCmasienHyio 8
maoauyax, Ha OUAzpamMmax, epagurkax, ompaxdcarowyro c8oLCmMead U XapaKmepucmuKky peaibHblX Npoyeccos
U A61eHUll;

®  onpedenamv CmamucmuidecKkue Xapakmepucmuku 6blOOpoK No madbauyam, ouazpammam,
epaguxam, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCTNU O Yellu peuleHUs 3a0ayll;

®  OyeHUBamb EPOIMHOCHL PEAbHBIX COOLIMUL U A6TEeHULL.

Coaep:xanue yueOHOro npeagmera «AJaredpa»

7 kJaacc

1.9ucaa

PannonanbHble Yncia

MHo0k€ecTBO pallMOHaNbHBIX uncen. CpaBHEHHE pallMOHANBHBIX yKcell. JlefcTBYs ¢ palMoHalbHBIMU
yuciaaMu. [lpeocmasgnenue payuoHaibHo20 Yucia 0ecamuyHou Opoobio.

2.ToxknecTBeHHbIE TPe0Opa30BaHUs

YuciioBble 1 0yKBEHHbIEC BbIPAKEHUS

BeIpaxxeHue ¢ nepeMeHHOW. 3HaueHNe BoIpaxeHus. [1o1cTaHOBKa BBIPAKEHHU BMECTO TIEPEMEHHBIX.

Lenbie BeIpaeHUs

Crenenp ¢ HaTypaJIbHBIM TOKa3aTeseM U ee cBoiicTBa. [IpeoOpa3zoBaHus BbIpaXXEHUH, coJEpKaIIUX
CTENIEHU C HATypaJbHBIM I10KA3aTEJIEM.

OpHowneH, MHoOrousjeH. JleHCTBUS ¢ OJHOWIEHAMH W MHOTOWJIEHaMH (CJIOKE€HUE, BbIUHMTAHUE,

yMHO)KCHI/Ie). (I)OpMyJ'ILI COKpPAIICHHOI'0 YMHOXKCHHA: PA3SHOCTb KBAaJPAaTOB, KBaApPaT CYMMBI U PA3HOCTH.



PaznoxeHne MHOrowieHa Ha MHOXMHTEIM: BBIHECEHHE OOILIEro MHOMKUTENSA 3a CKOOKH, epynnuposexa,
npumenenue Gopmyn coOKpaujeHHo2o ymHodxceHus. JIpodHo-panuoHaibHble BbIPAKeHH

IIpeobpaszosanue vipadiceHul, COOEPHCAUUX 3HAK MOOVIIAL.

3.YpaBHeHus U HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHus1

[TonsTHE ypaBHEHUS U KOPHS ypaBHeHUs. [Ipeocmasnenue o pasnocunrvnocmu ypasuenui. Ooracmo
onpeoeieHusl ypasuenus (001acms 0ONYCMUMbLX 3HAYEHUL NePEMEHHO).

JIuneiiHOe ypaBHeHHE U €ro KOPHH

Pemenne nuHEHHBIX YypaBHEHUU. Jluweiinoe ypasuenue c napamempom. Koauuecmeo kopHeli
JIUHeNiH020 ypasHeHus. Pewenue 1unelinbiX ypagHeHul ¢ napamempom.

Cucrembl ypaBHeHHH

VYpaBHEeHHE C BYMs NEpPEMEHHBIMH. JIMHEWHOE ypaBHEHHME C ABYMS IIEPEMEHHBIMU. [Ipsamasn Kax
epagpuueckasn unmepnpemayus TUHEUHO20 YPAGHEHUs C 08YMS NePeMEHHbIMU.

[TonsiTue cuctemsl ypaBHeHUi. Perenue cucteMbl ypaBHEHU.

Mertonbl perieHuss CUCTEM JMHEWHBIX YpPaBHEHUH C ABYMsS NEpEMEHHBIMM: epaghuueckuii mMemoo,
Memoo CodCeHUsl, METO]T TOJICTAHOBKHU.

Cucmembl TUHENHBIX YPAGHEHUIL C NAPAMEMPOM.

4. OyHKIUH

IHonsaTue pynkuuu

JlekapToBbl KOOpPAMHATBI Ha IIOCKOCTH. PDOpPMHpPOBAaHUE TPEACTABICHUNH O METANPEAMETHOM
MOHATHH «KOOPAMHATHIY. CriocoObl 3a1aHns PYHKINNA: aHATUTUYECKUH, Tpapuieckuil, TabnnyHblid. ['paduk
¢yskun. [Ipumeps! GyHKINN, TOTy4aeMbIX B IIPOLIECCE UCCIIEOBAHMSI Pa3IMYHbIX PEabHBIX MPOIECCOB U
pemieHust 3afad. 3HayeHHe (QyHKUMM B Touke. CBoilcTBa (QyHKUHMH: 00JacTh ONpeesieHHsl, MHOXECTBO
3HAYCHMH,

JIuneiinas GpyHKuMsA

CaoiicTBa U rpaduk JMHENHHOW QyHKIMH. YTI0BOM KO3 duumeHT npsmoil. Pacnonoxenue rpapuka
JUHEWHOW (YHKLIMHU B 3aBUCUMOCTH OT €€ YIJIIOBOro Kod((UIMEeHTa U CBOOOIHOrO uieHa. Haxoowcoenue
K03 puyuenmos nuHetiHou GYHKYUU no 3a0aHHLIM YCIO0BUIM: NPOXONHCOCHUE NPAMOU Yepe3 08e MOUKU C

3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPAINIeNlbHOLU OAHHOU NPAMOLL.

5.PenieHue TEKCTOBBIX 337124
3agaun Ha Bce apuMeTHYECKHUE AeliCTBUS
Pemenne TekcTOBBIX 3a/1a4u apudmeTndeckum criocobom. Mcnonp3zoBanue Tabmuil, cxem, YepTeKen,

JOPYTUX CPEACTB IIPEACTABICHNS JAHHBIX IIPU PELICHUU 3a1a4H.



3anayu HA IBUKeHH e, Pa00Ty M MOKYNKHU

AHaM3 BO3MOXKHBIX CHUTYyalluii B3aUMHOTO pACIOJIOKEHHS OOBEKTOB TMPH HX JIBUKCHMUH,
COOTHOILIEHUS] 0OBEMOB BBIMOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum Ha 4YacTH, 1014, IPOLEHTHI

Pemienue 3a1a4 Ha HaxOXKJI€HHE YaCTU YKCIIa M YUCIIA IO €ro 4acTu. Pemienue 3a1a4 Ha IPOLEHTHI U
noisu. [Ippumenenne nmponopuui npy penieHuy 3a1ad.

Jlornuyeckue 3a1a4u

Pemenue norunueckux 3anau. Pewenue no2uueckux 3adau ¢ nomowvio epagos, mabauy.

OcHOBHBIE MeTOJbl pelleHHus] TEKCTOBBIX 3a4a4: apupMeTHyecKuil, anredpandeckuii, nepedop
BapuaHTOB. [lepsuunvie npedcmaeienus o Opyeux Memooax peuleHusi 3a0ay (2eomempuyeckue U
epaguueckue memoowvt).

8 kiacc

Conep:xanue yueOHOro npeamera «AJjredopa»
1.Yucaa
HppanuoHajbHble YHCIA

IlonsiTe wWppanvoHanpHOrO 4yMucia. Pacrno3HaBaHMe UppanMOHANBHBIX uucen. [Ipumepsr

J0Ka3aTenbcTB B anreOpe. MppamuoHanbHOCTH ‘II/ICJIa\/§ . Ilpumenenue B reomerpun. Cpagnenue
uppayuonanbHelx yucen. Muosicecmso oeticmeumenbmbix yucei.

2.ToxkaecTBeHHbIe MPpeodpa3oBaHus

Lenble BoIpakeHust

Keaopammuwiii mpexunen, pasnoscenue K6a0pamno2o mpexuiena Ha MHOACUMEU.

JIpo0HO-paliOHA/IbHbIE BbIPAKEHUS

Crenenp ¢ menbM mokazateneMm. [IpeoOpa3zoBanme IpOOHO-TMHEWHBIX BBIPAKEHHN: CIOXKEHUE,
YMHOXXEHHE, JeleHue. Aneeopauueckas Opobdwv./lonycmumvle 3HAYEHUs NePeMEHHbIX 6 OpPOOHO-
payuonanvhvix evipadxcenusx. Cokpawenue anceopauyeckux opobdeii. Ilpusedenue ancedpauyeckux opooeii K
obwemy 3uamenamenio. [eticmeus ¢ ancedopauyeckumu OpoOAMU: CIOJHCEHUe, BblYUMAHUE, YMHONCEHUE,
oeneHue, 6036e0eHue 6 CIeneHb.

IIpeobpazosanue vipasicenuii, cooeprcaujux 3HaK MOOYI.

KBanpaTHbie kopHn

Apudmernueckuil kBagpaTHbIi KopeHb. [IpeoOpa3oBaHue BBIpaKE€HHM, COJEpXKAIIUX KBaJpaTHbIC
KOpHHU: YMHOXKEHHE, JIeJICHHE, BRIHECCHNE MHOKHUTEIS U3-TI0]1 3HAKA KOPHS, GHECEeHUe MHONMCUMESL OO 3HAK
KODHSL.

3.YpaBHeHHs U HEPABEHCTBA

YpaBHeHus

[TonsiTHEe ypaBHEHUS U KOPHA YpaBHeHUs. [Ipedcmasnenue o pasnocurvHocmu ypasuenuu. Obracmo

onpeodeneHus ypaeHenus (001acms 00ONYCMUMbBLX 3HAYUEHUL NePeMEeHHO).



KBaapaTtHoe ypaBHeHHE U €r0 KOPHHU

KBanmpataele ypaBHeHus. HemnomHbie KBajpaTHbIE YpaBHEHHs. JIMCKPUMHUHAHT KBaJpaTHOTO
ypaBHeHHsI. DopMmynia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme
Buema. Penienue KBaJpaTHBIX YpaBHEHWIl: HWCIOJb30BaHWE (OPMYINIBI Ui HAXOXKACHUS KOPHEH,
epaguyeckull Memoo peuleHust, pa3ioncenue Ha MHONCUMeNU, N00OOp KOPHell ¢ UCNOIb308AHUEM MEOPEeMbl
Buema. Konuuecmseo KopHell K8aOpamuo2o YpAaeHeHus 6 3asUCUMOCMU Om €20 OUCKPUMUHAHMA.
Buxeaopammnvle ypasnenus. Ypaenenus, ceooumvle K auHeliHbM U kéaopamuuim. Keaopammuvie ypasnenus c
napamempom.

JApoOHo-pannoHaJIbHbIE YPABHEHUS

Pemenune npocreiimux qpoOHO-TMHEHHBIX YpaBHEHUN. Peuterue OpoOHO-payuoHaIbHbIX YPAGHEHU.

Memoowl pewenus ypagueHuti. Memoobl PABHOCUNLHBIX NPeobpa306aHull, Memoo 3aAMeHbl

nepemeHnHol, epaguyeckuii memoo. Hcnonvzosanue ceoticme (hyHKYull npu peulenun ypasHeHull.

Ilpocmetiwue uppayuonanvhvie ypaguerus uoa / f (x =a, \/f (X) = \/g (x) .

n
VYpasuenus suoa X = a .Ypasuenus 6 yenvix uuciax.
4. OyHKIUH
HousiTne pyHKuun

OOpaTHasi NPONOPUMOHATBHOCTH
. k k
CaoiicTBa pynkuu y =—y = —. ['unepbomna.
X X

6.Pemienne TeKCcTOBLIX 33124

3agauu Ha Bce apudMeTHUYecKHe AelCTBUSA

Pemenne TekcToBBIX 3a7a4 apudMeTHUECKUM criocoboM. Vcronp30Banne TaOInIl, CXEM, YEPTEKEH,
IPYTHUX CPEICTB MPEACTABICHUS JAHHBIX [IPH PEIICHUH 3aJa4H.

3agaun Ha IBMKeHHE, pa00Ty M MOKYIIKH

AHaiau3 BO3MOXHBIX CHUTyallMii B3aMMHOTO pAaCIOJIOKEHHS OOBEKTOB TMpPU UX JIBHKEHUH,
COOTHOIIEHUS] 00bEMOB BBINIOJIHAEMBIX padOT IIPU COBMECTHOM paboTe.

3agaum Ha YaCTH, 101, IPOLEHTHI

Pemenne 3a1a4 Ha HaXO0XK/IEHUE YaCTH YMCIIA U YUCIIA 110 €ro 4acTh. Pemenue 3aad Ha NPOLIEHTH] U
nonu. [IpumeHneHne nmponopuuii Ipyu peleHny 3a1ay.

Jlornueckue 3agauu

Pemenue noruueckux 3agau. Peutenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maoauy.

OcHOBHbIE MeTOJbl pellleHHUs] TeKCTOBBIX 3a4a4: apupMeTHUYeCcKuil, anredpandeckuii, nepedop
BapHaHTOB. [lepeuunvie npedcmasieHus O Opy2ux Memooax pewileHus 3adau (2eomempudeckue U
epaghuueckue memoont).

9 knacc

1.YpaBHeHHSsI M HEpaBeHCTBA



Cucrembl ypaBHeHH

Pewienue cucreMsl ypaBHEHUN BTOPOM CTEIIEHU C ABYMsI [IEPEMEHHBIMH.

MeTonbl pelieHuss CUCTEMbl YPaBHEHHI BTOPOHM CTENEHU C ABYMS TMEPEMEHHBIMU: 2paghuuecKkuil
Memoo, Memoo Cl0AHCeHUsl, METO]] TIOJICTAHOBKH.

Cucmembl ypasHeHUil ¢ Napamempom.

HepaBencrBa

UucnoBbie HepaBeHCTBa. CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeyIMBOCTA HEPABEHCTB
IIPY 33/IaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoir. CTporue W HECTporue HepaBeHCTBa. (Oobracmbv onpeodeieHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezco pewenus. PewieHue K6aopamHvlX HepABEeHCME: UCNONIb308AHUE
ceolicmé u 2epaguxa KeaopamuuyHou @OYHKYuU, Memoo UHMep8anos. 3anucb peulenus K8aopamHo2o
Hepagencmaa.

Pewenue yenvix u 0pooHO-payuoHanbHblX HEPABeHCE MemoOOM UHMEPBAIOS.

CucreMbl HEpaBEHCTB

CucreMbl HEPABEHCTB C OAHOW mepeMeHHOW. PelieHue cucreM HEpaBEHCTB C OJHOM MEPEMEHHOM:
JMHEUHBIX, KéaopamHuix. VI300pakeHHe pelIeHus] CHCTEMbl HEPABEHCTB Ha YHCJIOBOHM MpsIMOM. 3amuch
peIIeHHs CUCTEMbI HEPABEHCTB.

2. DyHKIUH

IHonsaTue pynkuuu

CriocoObl 3aaHust (GYHKUMH: aHaIUTUYeCKHH, Tpaduueckuil, Tabmuunbld. ['paduk ¢yHKIMM.
[Tpumeps! HyHKIHIA, TOTy4aeMbIX B MPOIECCE UCCIIEOBAHUS PA3IMYHBIX PEAbHBIX MPOIECCOB U PEIICHHS
3amad. 3HavyeHne GyHKUUM B Touke. CBoiicTBa (DyHKIMI: 00JIaCTh OMpeneNieHrs, MHOKECTBO 3HAUYCHH,
HYJIM, IPOMEXYTKH 3HAKOMOCTOSIHCTBA, YemHOCmb/HeyemHoCcmy, TIPOMEXYTKH BO3pacTaHusi U yObIBaHUS,
HauOoJblIee M HauMeHblIee 3HaueHus. VcenenoBanue GyHKIUY 10 ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoannvie oynkyuu.

KBaapaTuunas pyHkuus

CpoiictBa u rpaduk kBaapatuyHod ¢(yHkuuu (nmapabona). [locmpoenue epaghuxa K6aopamuiHou
@ynxyuu no mouxam. HaxoxxneHue Hyne KBaapaTuyHOW QPYHKLINU, MHOXHCECMEA 3HAYEHUU, NPOMENCYMKO8
3HAKONOCMOAHCMEBA, NPOMEIHCYMKO8 MOHOMOHHOCHU.

I'pagpuxu gynkyuir. Ilpeodopazosanue ecpaghuxa ynxkyuu y = f(X) 011 nocmpoenus epaguxos

pymnkyuil 6uoa y = af (kx+b)+c-

. k
I'paghuxu ¢pynxyuii y=a+x—+b,y:§/§, y=|x|-



3.I1ocien0BaTEILHOCTH U NIPOTPECCHH

UucnoBasgs 1nocienoBaTenbHOCTh. IIpuMepbl 4YMCIOBBIX IOCIEAOBATEIBbHOCTEN. beckoHeuHble
MOCTIeIOBATEIbHOCTH. ApH(MeTHdecKkas Nporpeccusi M ee CcBoiicTBa. ['eomerpuueckass Mporpeccus.
Dopmyna obwezo uneHa u cymmvl N NEPEvbIX UNEHO8 APUPDMEMUUECKOU U 2eoMempuyecKol
npoepeccuil. Cxoosauanca 2eomempuieckasn npocpeccus.

4.PemieHne TEKCTOBBIX 32124

3agauu Ha Bce apupMeTHYECKHUE AeliCTBUS

Pemenne TekcTOBBIX 3a1a4y apudMeTHUecKM criocodom. Mcnonp3oBanue Ta0nuil, cXeM, YepTexkeH,
JOPYTUX CPEACTB IIPEACTABICHUS JAHHBIX IIPU PELICHUU 3aJa4H.

3agauu Ha IBMKeHHe, pa00Ty M MOKYIIKH

AHanu3 BO3MOXHBIX CHUTyallMil B3aMMHOIO pAaCIOJIOKEHHS OOBEKTOB IpPU UX JIBUJKEHUH,
COOTHOIIEHUSI 00HEMOB BBITIOJTHSAEMBIX pabOT IIPU COBMECTHOM paboTe.

3agaum Ha YacTH, 101, TPOLEHTHI

Pemenue 3aau Ha HaXOXAEHUE YACTH YKCIa M YKCia 0 €ro yacT. Pernenue 3a1a4y Ha IpOLEHTHI U
nosv. [IpuMeHeHne nponopuui Ipyu peleHny 3a1ay.

Jlornueckue 3agaun

Pemenue noruveckux 3anad. PeuwieHue n1oeuieckux 3a0ay ¢ nomowvio epagos, maobauy.

OcHoBHBIE MeTOAblI pelleHHs] TEeKCTOBBIX 3aJau: apupMeTHUECKUi, aireOpandeckuii, nepedop
BapUaHTOB. [lepeuunvie npedcmasieHusi 0 Opy2ux Memooax peuweHus 3a0ad (2eomempudeckue U
epaghuueckue memoowi).

S5.CratucTnka U TeOpusi BEpOATHOCTEH

CraTucruka

TabnuuHoe U rpaguueckoe NpeCTaBlIeHUE JaHHbBIX, CTOJIOUAThIE U KPYTOBbIE JUarpaMmsl, rpaduki,
NPUMEHEHHUE JauarpaMM M TpaduKOB JJii OINUCAHUS 3aBUCHUMOCTEH peabHbIX BEJIWYUH, W3BIICUYECHUE
uHbopManuu U3 Tabaui, nuarpaMMm U rpagukoB. OmnMcaTelbHble CTATUCTUYECKHE MOKa3aTeNld YHUCIOBBIX
HaOOpOB: cpeaHee apupMeTHUecKoe, Meouana, HauboJbIIee U HauMEeHbIlIee 3HaueHus1. Mepbl pacceuBaHMsL:
pasMax, oucnepcusi U CmaHoapmHoe OmKIOHeHue.

CnyuyaiiHas  W3MEHUYUMBOCThb.  l3MeHumBocTh mnpu  u3MepeHusix. Pewarowue  npasuia.
3axonomepHoCmU 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinble cOObITHS

CrnyuaiiHble ONBITHI (IKCIIEPUMEHTBHI), AJIEMEHTapHbIE cllydaiiHble cOOBITHS (McXo/ibl). BeposTHocTu
areMeHTapHbIX coObITHI. COOBITHS B CIy4YallHBIX dKCIIEpUMEHTaX U OJaronpUsTCTBYIOIINE 3JI€MEHTApHbIE
coObITHs. BeposTHOCTH citydaliHBIX cOOBITUN. OMBITHI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU.
Knaccudeckne BEpOSITHOCTHBIE OMBITHI C HCIOJIB30BAaHUEM MOHET, KYOUKOB. [Ipedcmasgnenue cobvimuii ¢
nomowwto ouazpamm uinepa.llpomusononodicHvlie cobbimus, 00veOuHeHue U nepecedenue CcoOLIMULL.

Ilpasuno cnoxcenus eeposmuocmeti. Cuyuaunvii  8vi6op.IIpedcmasnenue sKcnepumenma 6 6uoe



Oepesa.Hezasucumvie cobvimus. YmHoowcenue seposmuocmetii Hezasucumulx coovimutl. IlocniedosamenvHule
Hezasucumvle ucnvimanus. lIpeacraBieHne 0 He3aBUCUMBIX COOBITHSX B KHU3HHU.

dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, ¢pakmopuan uucia. Couemauus U YUCIO COYEMAHULL
Dopmyna uucaia couemanuti. Tpeyeonvrux Ilackans. Onvimvl ¢ OOMbWUM YUCIOM PABHOBO3ZMONCHLIX
JleMeHmapublx codovimuil. Buvluucnenue eepoamuocmeli 6 onvlmax ¢ NpUMEHeHUuem KOMOUHAMOPHBIX
Gopmyn. Ucnveimanus bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuil 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle e1uyunbl

3nakomcmeo co cay4aHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX CYUALHbIX GeNUYUH.
Pacnpeoenenue eeposmnocmeii. Mamemamuueckoe odcudanue. Ceoucmea Mamemamuyecko2o 0HCUOAHUS.
Ilonamue o 3axone 6onvuwux yucen. Mzmepenue eeposmuocmeil. lIpumenenue 3aKoHa OOAbUWIUX HUCeN 6
coyuono2UU, CMpaxo8arul, 8 30pasooxparenuu, obecneyeHuu Oe30NACHOCMU HACENeHUs 8 YPe38bIUaAlIHbIX

cumyayusix.

TemaTH4eckoe NJIAHMPOBAHNE
I'og oO6yuenus-3 (7xmacc)

Kypc — anredpa
K.p.-8
Ne | HaumenoBanwue KomnnuaectBo uacos Buner nestensHOCTH
n/o | paszgena Ha W3 Hux HA
W3YYCHHE | MPAKTUICCKYIO

TEMBI gacTh(k\p)

1 ToxxnecTBeHHEBIE 55 5 Pacnosznasame 4uciioBble BIPAKEHUS U
peoGpa3oBaHus BBIPKEHUS C IepeMeHHBIMU. [IpUBOIUTH

MIPUMEPHI BHIPAKEHUH C IEPEMEHHBIMHU.
CocTaBnaTh BbIpaKEHUE C NEPEMEHHBIMHU 10
YCIIOBHIO 3aJau. BeImomHsaTh mpeodpa3oBanus
BBIPQ)XEHUI: PUBOIUTH 110JI0OHBIE CllaraeMble,
packpbiBaTh cKkOOKH. HaxoauTh 3HaueHne
BBIPAKEHUS C IEPEMEHHBIMU IIPU 3a1aHHBIX
3HAUEHUSX NEPEMEHHBIX. PopMmynuposams:
onpeoeneHus: TOKIECTBEHHO PABHBIX BbIPAKEHUH,
TOKJIECTBA, CTENIEHHU C HATypaJbHBIM IIOKa3aTENIEM,
OJIHOYJIEHA, CTAHAAPTHOTO BUJIa OJTHOUJICHA,

KO3 pHIHEHTa OTHOWIEHA, CTENIEH! OJTHOUJICHA,
MHOTO4JIEHA, CTENIEHN MHOTOWIEHA; CE0UCMEA.

CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJICM, 3HAKa




CTETEeHHU; npasuia: 10Ka3aTeabCTBa TOXIECTB,
YMHOKEHHSI OJTHOUJIEHa Ha MHOTOUJIEH,
YMHOXEHHSI MHOTOYJICHOB. /[oKa3bli6amsb CBOMCTBA
CTENEHU C HATypaJIbHBIM MOKa3aTeIeM.
3anuchIBaTh U I0Ka3bIBaTh (DOPMYIIBI:
MIPOU3BEACHUS CYMMbI M Pa3HOCTH JIBYX
BBIPQXKEHUI, pAa3HOCTH KBaIpaTOB JIBYX
BBIpQKEHUI, KBaJjpaTa CyMMBI U KBajipaTa
Pa3HOCTH IBYX BBIpaXXEHH, CyMMbI KyOOB U
pa3HOCTH KyOOB JIBYX BBIpKEHUU. Buruucisime
3HAQUYEHHE BBIPAKEHUHN C IEPEMEHHBIMH.
[IpuMeHATH CBOMCTBA CTENIEHU AJIA
peoOpa3oBaHus BEIpAKEHUH. BBIMOIHATE
YMHOXEHHE OJHOYWICHOB 1 BO3BEACHHUE OJIHOUJICHA
B cTeneHb. [I[puBOAUTH OTHOUJIEH K CTAHIAPTHOMY
BHly. 3allUCHIBATh MHOTOYJIEH B CTAHAAPTHOM
BUJIE, ONIPEICIISITh CTENIEHh MHOTOUJICHA.
[Ipeo6pa3oBbIBaTH NPOU3BEACHUE OAHOWICHA U
MHOT'O4JICHA; CyMMBbI, PA3HOCTH, IIPOU3BEICHUS
JIBYX MHOTOYJIEHOB B MHOTOWICH. BBIMOTHATE
pa3iioKeHUE MHOTOWICHA Ha MHOKHUTEIH
CII0COOOM BBIHECCHHUS OOIIETO MHOKHUTEIIS 32
CKOOKH, CIOCOOOM IPYHNITUPOBKH, 1O PopMyIam
COKpAaIIEHHOTO YMHOXEHHS U C TPUMEHEHUEM
HECKOJIbKUX crtoco0oB. Mcnonp30BaTh ykazaHHbIE
peoOpa3oBaHUs B MIPOLIECCE PEIICHUS YPABHEHUI,
JTIOKA3aTelIbCTBA YTBEPIKICHHM, peIeHuUs
TEKCTOBBIX 3aJ1a4.

YpaBHeHUs u
CUCTEMBI
yYpaBHEHUU

32

Pacnosnasame nunennelie ypasaenus. [Ipusoauts
IIPUMEPHI JUHENHBIX YpaBHEHUH. COCTaBIATH

YPaBHEHUS 110 YCIIOBUIO 3a1a4l.. Dopmyauposams
olpeziesieHue JIMHEHHOro ypaBHeHUs. Pemars
JMHEIHOe ypaBHEHHUE B 00IIEM BU/IE.

Nwmets npencrasiienne o0 ypaBHEHUH C IBYMsI
MIEPEMEHHBIMU. 3HaTh, YTO SBJISETCS pElICHUEM
YPaBHEHUS C IBYMs IEPEMEHHBIMH, YTO SIBIISETCS
ero rpa)ukoM U UX CBOMCTBA.

HMmeTp nipeacTaBiieHne 0 cUCTEMaxX YpaBHEHUH €
JBYMsI IEPEMEHHBIMU, YMETh pelIaTh UX
Pa3IUYHBIMU crioco0aMu. YMETh COCTaBIISATh
MaTeMaTHYeCKHe MOJIENH 110 YCIOBUSIM 3a/1a4 U
pelaTh uX ¢ MOMOUIbI0 CUCTEM YPaBHEHHUH.

OyHKIHUH.

12

IIpusooums ipuMepbI 3aBUCUMOCTEN MEXKIY
BEIMYMHAMU. Paznuyarte cpeay 3aBUCUMOCTEN
(yHKIIMOHATIBHBIE 3aBUCUMOCTH.
Onucvieamvnousamus: 3aBUICUMON U HE3aBUCUMOMU
NepPEMEHHBIX, (YHKLNH, apryMeHTa (QyHKINH;




criocoOwbI 3ananus Gyaknun. DopmynupoBaTh
OTIpeJieNIeHus: 00JIaCTH OnpeeNeHus: GyHKIUH,

TMHEHHOU (YHKINU, PSIMOI
MPONOPIIMOHATILHOCTH.

Boiuucnams 3Ha4eHne QyHKIUH 110 3aJaHHOMY
3HaYeHHIO apryMenTa. CocTaBsATh TaOIHUIIBI

3a1aHHON Tabnu4aHo. 1o rpaduky GbyHKIHH,
SBIISIOLICHCS MOJIENBIO PEATBHOTO MpoLecca,
OTIPENIeNIATh XapaKTEPUCTUKU ITOTO MpoLecca.
Crpouts rpaduk TUHEHHON QYHKIUN U TIPIMOii

byHKIMHA
4 | UroroBoe 6 [ToBTOPATH ¥ IPUMEHSTH MOJTYYCHHBIC 3HAHUS TIPH
TIOBTOPEHHE BBITTOJIHEHUH PA3JIMYHbBIX 33 JaHUN.
Kypca anreopsl KoHnTponupoBath MpaBUIBHOCTH U TIOJTHOTY
7-ro Kiacca BBIMOJIHCHUS 3a/IaHUH.. BRIABISATE MPUUUHY
OITMOKH, OIEHUBATH CBOKO padoTYy.
Hroro: 105 8

TemaTH4yeckoe MIAHNPOBaAHUE
I'og oO0yuenus-4 (8xmacc)

Kypc — anrebpa
Kp.-7

Ne | HaumenoBanue

KonuuectBo uacoB

Bunpl yueOHOM neaTenbHOCTH

paszena Ha N3 Hux Ha
U3YYEHU | MPAKTUYECK
€ TEMBbI YIO 4acThb
(x\p)
1 | Yucna 13 1 oyeHusamv 3HAUYECHUE KBAJIPATHOTO KOPHA U3
MOJIO’KUTEIBHOIO LEJI0r0 YHUCIa;
pacno3nasams PALMOHAIBHBIE U MPPALMOHAIbHbBIE
YHUCIIA;
CpasHU6amy 4UCIa.
OYyeHusamy Pe3ynbTaThl BEIYUCICHUN MTPU PELICHUH
IIPAKTUYECKUX 3a7ay;
8bINOIHAMbL ~ CPAaBHEHHE 4YHMCEI B  peabHbIX
CUTYalUsX;
cocmaensims YUCIOBbIE BBIPAXKEHUS MPU PELICHUU
NPaKTUYECKUX 3a]ad M 33734 U3 JPYTHX Yy4eOHBIX
IPEeJIMETOB
2 | Tox/IeCcTBEHHBI 51 3 Onepuposamb IOHATUSMU CTETIEHU C HATypaJIbHBIM

e
npeoOpa3oBaHu
s

IIOKa3aTeJIeM, CTEIEHH C LEJIbIM OTPULATEIbHBIM
[IOKa3aTelleM;

packnaoviéambs ~ HAa  MHOXHUTEIM  KBaJpaTHBIN
TPEXUJIIEH;

oOmnacTy 3HaueHUH QyHKIMH, rpaduka GyHKIHNH,

3HaueHuH GyHKIuu. CTpouTh rpaduk QyHKIINH,

MPONOPIUOHATBHOCTU. ONUCHIBATH CBOWCTBA 3TUX




BbINONHAMb npeobpazosanus BBIpKEHUH,
COJIEPKAIINX CTETICHU C LEIBIMH OTPULIATEIEHBIMU
MOKA3aTeIsIMKU, nepexooums OT 3aluChd B BHJE
CTETICHU C IIETBIM OTPHIIATEIBHBIM MTOKA3aTelleM K
3aIluCH B BUJE Ipoou;

8bINOIHAMb npeobpazosanus IpoOHO-
paIOHATBHBIX BBIPAKEHUHN: COKpalleHue Ipooeii,
MpUBEJICHNE alIreOpandeckux Aapodell K obmemy
3HAMCHATENI0, CIIO)KCHUE, YMHOXXCHHE, JCIICHUE
anreOpanvdecKux npooei, BO3BEIEHUE
anredpandeckoil TpodM B HATYPAIBHYIO U IICIYIO
OTPHIIATEIIEHYIO CTETICHB;

8bINOIHAMb npeobpazosanus BBIPKEHUH,
COJIepKaINX KBaJpaTHbIE KOPHH,

8videsimb KBaJIpaT CYMMBI HITM Pa3HOCTH JIBYUYICHA
B BBIPOKEHUSX, COACPIKAIINX KBAJAPATHBIC KOPHU;
BBITIOTTHSATH npeoOpa3oBaHus BBIPKEHUH,
COJICPKAIUX MOJTYJIb.

YpaBHeHUs U
HEPaBEHCTBA

25

Onepuposéamv TOHATHSAMU: YPAaBHEHUE, KOPEHb
YpaBHEHMsI, PABHOCHUJIbHBIE YpaBHEHUS, 00JacThb
OIpe/iesieHUsl ypaBHEHUS (CUCTEMBl YPAaBHEHU);
pewiams KBaJpaTHbIC YPaBHEHUS M YypaBHEHMS,
CBOJMMbBIE K  KBagpaTHbIM C  ITOMOUIBIO
TOKJECTBEHHBIX ITPeoOpa3oBaHuil;

pewamsb ApoOHO-ITMHENHBIE YPABHEHUS;

pewams npocTreiime UppalroHaIbHbIE

J=a Jfx)={e(®

pewamp ypaBHEHHS Buja -~ 9 ;

pewiamsb YpaBHEHHS CIIOCOOOM DAa3JIOKEHHUs] Ha
MHOJKUTENH U 3aMEHBI IEPEMEHHON;

pewiamsb HECIIOXKHbBIE KBaJIpAaTHbIE YPAaBHEHUS C
IapaMeTpoM;

peuiams HECIIOKHbIE YPABHEHMSI B LI€JIbIX YHCIaX.

YpaBHCHUA B A

DyHKIUU

Onepupoéamv ~ TOHATUAMM:  (PYHKIMOHAJbHAsS
3aBUCUMOCTb,  (PyHKIMs, Tpadpuk  QyHKUIHH,
crocoObl 3a1aHus PYHKIIUH, apTyMEHT M 3HaUeHUe
¢GyHKIMM, OONACTh OMpEAETCHUS W MHOXECTBO
3Ha4eHUN (YHKIMHU, HYIH (QYHKIUH, TPOMEXYTKH
3HAKOTIOCTOSIHCTBA, ~ MOHOTOHHOCTh  (DYHKIIWH,
4ETHOCTH/HEUETHOCTD (PYHKIIUHY,

cmpoumbs epaghuxy TMHEUHOU, KBaJAPATUIHON
¢byHKUIUH, 00paTHOI MPONOPILMOHATEHOCTH,

GyHKIMU BUA: y=/x Y= X )

Pemenue
TEKCTOBBIX
3aJ1a4

10

Pewams HecnoxxHble CIOXKETHBIE 3a/ladll Pa3HBIX
TUIIOB Ha BCce apu(METHUECKUE NEHCTBUS;
cmpoums  MoOenb YCIOBUSL 3agaud (B BHIE
TaOJIMIIBI, CXEMbl, PUCYHKA WU YpaBHEHHS), B
KOTOpOM  JaHbl 3HA4YeHUA JABYX U3  TpéxX
B3aMMOCBSA3aHHBIX BEJIMYMH, C IE€JIBI0 IOMCKA
pelleHus 3a1auH;

ocyujecmenams Crocod MOUCKa pelIeHus 3a1auu, B
KOTOPOM pacCyXXJEHHE CTPOUTCS OT YCJIOBHUS K




TpeOOBAHUIO WK OT TPEOOBaHMS K YCIOBHIO;
cocmagname niaH pelIeHus 3a1a4u;

8bLOEIAIMb HMAansl PELICHUS 3aa4H;
uHmepnpemuposamy BBIYHCIIUTEIILHBIC
pe3ysbTaThl B 3ajadye, MCCIIEA0BATH IOJydEHHOE
pelieHue 3a1a4m;

3HamMb Pa3uuue CKOpocTell 00beKkTa B cTosdel
BOJIC, IPOTUB TEUEHUS U 110 TEUCHHUIO PEKH;
pewams 33aJaudl Ha HAXOXKAECHHE YacTH 4YUCIA U
YHCIIa 110 €r0 YacTH;

pewams 3aJadd PasHBIX TUNOB (Ha paboTy, Ha
NOKYIIKM, Ha JBIDKCHHE), CBS3BIBAIOLNIMX TPHU
BEJIMYMHBI, BBIJEIATH 3TH BEIMYUHBI U OTHOLICHUS
MEX1y HUMH;

Haxoo0ums npoyeHm OT YUCIIA, YUCIIO 10 MPOLEHTY
OT HEro, HaXOJIUTh NPOLEHTHOE CHIKEHUE WU
MPOIICHTHOE TIOBBIIICHHE BETUYHHEI;

pewiams HECTIOXKHBIE JIOTUYECKUE 33a4l METOJIOM

pacCy IeHHUI.

Hroro: 108 7
TemMaTH4eckoe MJIAHMPOBAHHUE
I'ox 0Oyuenus-3 (9xmacc)
Kypc — anrebpa
K.p.-8
Ne | HanmeHnoBanue KonnyectBo yacos Bunpl yueOHoM fesTenbHOCTH

paszaena Ha W3 Hux Ha

U3yuYeHHE | MPAKTHUECKYIO
TEMBI 4acTh ( K/p)

1. | YpaBHenus u 20 2 Pacnosnasams v IpUBOANTE IPUMEPBI YUCIOBBIX

HEPABEHCTBA. HCPAaBCHCTB, HCPABCHCTB C ICPEMCHHBIMU,

JIMHEVHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM,
JIBOMHBIX HEPAaBEHCTB.

Dopmynuposams.

onpeodenieHus: CpaBHEHUS IBYX YUCET, PEIICHUS
HEPABEHCTBA C OJTHOW IIEPEMEHHOM,
PaBHOCWJIBHBIX HEPABEHCTB, PEIICHUSI CUCTEMBI
HEPABEHCTB C OJIHOM MEepeMEeHHOM, 001acTH
ONpeAeJICHUS BbIPAKECHHUS;

€601iCMe6a YMCIIOBbIX HEPABEHCTB, CIIOKEHUS U
YMHOKE€HHS YUCJIOBBIX HEPABEHCTB
/Jloxazvieamsb: CBOMCTBA YHCIOBBIX HEPABEHCTB,
TEOPEMBI O CJIIOKEHUU U YMHOKEHUH YHUCIIOBBIX
HEpPABEHCTB.

Pewams nuneiiHbIC HEpaBEHCTBA. 3aMUCHIBaTh
pELIECHNS] HEPABEHCTB U UX CUCTEM B BUJIE




YHCIIOBBIX TIPOMEKYTKOB, 00bETUHEHUS,
MEPECEUEHMS YHCIOBBIX TPOMEXKYTKOB. Pemats
CHCTEMY HEPABEHCTB C OJHON NEPEMEHHOM.
OrneHnBaTh 3HaYEHUE BBIPOKECHU. HM300pascamo
Ha KOOPJMHATHOM IIPSIMOU 3aJaHHbIE
HEPaBEHCTBAMM YHCJIOBBIE IPOMEKYTKH

@yHKIUN.

52

Onucvieams IOHATUE QYHKIMH KaK IPaBUIa,
YCTaHABJIMBAIOLIETO CBS3b MEXKIY AJIEMEHTAMU
JIBYX MHOKECTB.

Dopmynuposamo:

onpedenenus: Hyls QyHKIIMH; TPOMEKYTKOB
3HAKOIMOCTOAHCTBA (DYHKIUU; QYHKIINH,
BO3pacTaolleil (yObIBaoIlel) Ha MHOXKECTBE;
KBaIpaTUYHON (PYHKIIMH; KBAJIPATHOTO
HEPaBEHCTBA;

c60licmea KBaIpaTUIHON (PYHKITUH;
npasuIaanoCTpoeHNs rpaduKoB QyHKIHI ¢
OMOIIEI0 TIpeobpazoBanuii Buaa f(x) — f(X)+a;
f(x) — f(x + a); f(X) — kf(x).

Cmpoums rpaduku GyHKIUH C TOMOIIBIO
npeoOpaszoBanuii Buaa f(X) — f(x)+ a;

f(x) — f(x + @); f(X) — kf(x).

Cmpoums Tpaduk kBaapatnyHoi GyHkuuu. [1o
rpaduKy KBaJIpaTUYHOU (DYHKIIMU OMHCHIBATH €€
CBOMCTBA.

OnucviéambCXeMaTUIHOE PACIIONIOKEHNE
napaboJIbl OTHOCUTENIBHO OCH a0CIHCC B
3aBHCHMOCTH OT 3HaKa cTapiiero KodgppuiueHra
U IMCKPUMUHAHTA COOTBETCTBYIOIIETO
KBaJIpaTHOTO TPEXUIICHA.

Pewamb kBampaTHbIC HEPABEHCTBA, HCIIONB3YS
CXEMY PACIOJIOKEHHsI TapaboIbl OTHOCUTENBHO
ocu adciucce.

OnucvieamvrpapUUecKuii METO/1 peleHuUs
CHCTEMBI JIByX YpPaBHEHUI C ABYMS
NEPEMEHHBIMH, METO/1 MTOJICTAHOBKU U METO/T
CJIO’KEHUS JUTSI PEIICHHS CUCTEMBI JIBYX
YpaBHEHHUH ¢ ABYMsS IEPEMEHHBIMH, OJHO U3
KOTOPBIX HE SBISETCS JTHHEHHBIM.

Pewams TexcToBbIe 3a1a41, B KOTOPBIX CHCTEMA
NIBYX YpaBHEHUI C ABYMS IIEPEMEHHBIMH SIBISIETCS
MaTeMaTHYeCKOM MOJIENbIO peabHOro mpolecca,
Y MHTEPIIPETUPOBATH PE3yIbTAT PEIICHUS
CHCTEMBI.

Perienue TeEKCTOBBIX
3a7ady.

15

IIpusooums npumepel: MATEMaTUUECKUX MOJENEH
PCAIBHBIX CI/ITyaI_[I/II\/'I; IMPUKIIAAHBIX 3a1a4;
NpUOIMKEHHBIX BETUUUH; POpMyauposamy.:
onpeoeneHus: aOCOIIOTHON MOTPEIIHOCTH,
OTHOCHUTEJBbHOM norpeumnoctu, Onucvieams
STallbl PCIICHUA HpHKHa}IHOfI 3aa4ui.

[TosicHATH U 3anUCBHIBATh (POPMYITY CIOKHBIX
poueHToB. [IpoBOANTH MPOLEHTHBIE PACUYETHI €
MCIOJIb30BAHUEM CJIOXKHBIX POIICHTOB.




Haxooums TOYHOCTH IPUOITMKEHUS TIO TAOIUIIE
NpUOIMKEHHBIX 3HAUYCHUIH BETHYUHBI.
Hcnons30Bath pa3nuyHbie GOPMBI 3aHCH
NpUOIMKEHHOTO 3HAYCHUS BETUYHHBI. OIIEHUBATh
npuOIMKEHHOE 3HAUCHUE BEIIMYMHBI.
I1Ipo600ums OTBITHI CO CITYYallHBIMUA UCXOJIAMH.
[TosICHSITH ¥ 3aMUCHIBATH POPMYITY HAXOXKICHUS
YaCTOTHI CIIy4allHOTO COOBITHS. ONUCHIBATH
CTAaTHCTUYECKYIO OLIEHKY BEPOSTHOCTU
cirydaifHoro coObITHs. HaxoauTh BEpOSITHOCTH
CIIy4allHOTO COOBITHS B OMBITaX C
PaBHOBEPOSITHBIMH UCXO/IaMHU.

Onucwvieams 3Tanbl CTATUCTHYECKOTO
uccnenoBanus. OpopmisaTh HHOOPMAIUIO B BHIIE
TaOJINI U TUATPAMM.

TlocnenoBarensHOCTH
U TIPOTPECCUU

20

IIpusooums npumepwl.OCIIEA0BATENBHOCTEH;
YHCJIOBBIX MOCJIEI0BATEILHOCTEN, B YACTHOCTH
apu(MeTHYECKON U reOMETPUYECKOM POrpeccHii;
MCII0JIb30BaHUs MIOCIEA0BaTENbHOCTEN B
peanbHOM JKU3HU; 33124, B KOTOPbIX
paccMaTpUBAIOTCS CyMMBI C 0ECKOHEYHBIM
YHCIIOM CJIaraeMbIX.

Onucvieams: TOHITHE MOCIEA0BATEIBHOCTH,
YJIeHa [10CIIe10BAaTeNbHOCTH, CIIOCOOBI 3a1aHUs
[10CJIEI0BATEIbHOCTH.

BuiyucnsamuuneHsl Mocne10BaTeIbHOCTH,
3alaHHON (HOPMYJION N-TO WieHa UIn
PEKYPPEHTHO.

Dopmynuposamy.:

onpedenenus: apuPpMETHIECKON POrpeccuH,
FeOMETPUUECKOI MPOTrPeECCUH;

CB0UCMBAYIIEHOB TEOMETPUUECKON U
apupMeTHUECKON MPOTrPeCcCHil.
3aoasampapuPpMeTHUECKYIO U TEOMETPHUECKYIO
MIPOrPECCUU PEKYPPEHTHO.

3anucvisame 1 nosacuamsHOPMYIbI OOLIETO WieHa
apupMeTHUUECKO U FreOMETPUUECKON POTPECCHIA.
3anucvisamov 1 0okazvieams: GOPMYIbI CYMMBI N
NEPBBIX WICHOB apu()METHIECKON U
reoOMeTPHUECKON Iporpeccuit; Gopmybl,
BBIPAKAIOIINE CBOMCTBA WICHOB apru(METUUECKON
Y TEOMETPUYECKON ITPOrpeECCUil.
BuiuuciambcymMmy 6€CKOHEUHOM TeOMETPHIECKOM
nporpeccuu, y kotopoii | q | < 1. IlpeacraBasts
OecKOHEYHbIE IepUoANYECcKre APoOH B BUJIE
OOBIKHOBEHHBIX.

Craructuka u Teopus
BEPOATHOCTEMN

Hmemv  npeocmaenenue O  CTaTUCTUYECKHUX
XapaKTepUCTHKAaX, BEPOATHOCTH  CIy4ailHOro
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4yax;

pewiams TPOCTEHIINEe KOMOMHATOPHBIE 3a7auul
METOZIOM IPSIMOTO U OPraHU30BAHHOTO Iepedopa;
JIOCTOBEPHOT'O COOBITHUS, HEBO3MO>KHOTO COOBITHS;
KJIACCUYECKOE ONpeIeICHIE BEPOSTHOCTH;
npasuna. KOMOMHATOPHOE MPaBWIIO  CYMMBI,




KOMOMHATOPHOE MPABUJIO TPOU3BEICHUSI.
npeocmasnsimsv ~ OaMHble B BUAE  TaOJMII,
Irarpamm, rpaukos;

yumame uHgopmayuro, IPEACTaBICHHYIO B BHJIE
Ta0JIUIIBI, TUarpaMMBbl, TpaduKa;

onpeoenamo OCHOBHBIE CTaTHUCTUYECKUE
XapaKTePUCTHKHU YMCIOBBIX HAOOPOB;

OYyeHUu8amy BEPOSITHOCTh COOBITHUS B MPOCTEUIINX
ciydasix;

umems npedcmaeieHue O POIU 3aKOHA OOJIBIINX
YHCEJl B MACCOBBIX SIBIICHUSX.

C60000HO onepuposams NOHAMUAMU: CTOJIOYATHIC
U KPYTrOBbIC JWAarpamMMmbl, TaOJIMIBI JaHHBIX,
cpenHee apupMeTHUecKoe, MeinaHa, HauboJbIee
U HaUMCHbBIIEE 3HAYCHHUS BBIOOPKH, pa3zMax
BBIOOPKH, AUCTIEPCHS M CTAHJIAPTHOE OTKJIOHEHHE,
Clly4daiiHas U3MEHUYHUBOCTD;

c60000HO onepuposams nousmusmu: HakToprual
YHCIia, TICPECTAaHOBKHU, COYCTAHUS W Pa3MCIICHWSI,
TpeyroiapHuk [lackans;

€80000HO ONepupo8amb NOHAMUAMU: CTyIaAWHBINA
OTIBIT, CITy4YaiiHbIN BBIOOD, UCIIBITAHUE,
3JIEMEHTapHOE CITy4yallHOE COOBITHE (UCXO),
KJIACCHYECKOE OIpe/IeTICHUE BEPOSITHOCTH
CIIy4alHOTO COOBITHS, OTIEpallUU HaT
CIIy4aifHBIMU COOBITUSIMU, OCHOBHBIE
KOMOMHATOPHbIE POPMYJIBI;

[ToBTOpEeHue u
CHCTeMaTH3aLus
y4eOHOro MaTepuasa

15

Hmemv  npeocmasnenue O  CTaTUCTHYECKHUX
XapaKTEePUCTHKAX, BEPOATHOCTH  CIY4allHOTO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

pewiams TPOCTEHIINE KOMOWHATOPHBIE 3a7adu
METO/IOM MPSIMOTO U OPraHU30BaHHOTO Nepedopa;
npeocmaensims ~ OaMHble B BUJAE  TaOJMII,
quarpamm, rpaQuKos;

yumams uHgopmayuio, TIPEICTABICHHYIO B BHUJIEC
TaOIUIIBI, TUarpaMMBl, Tpaduka;

onpeoenamo OCHOBHBIE CTaTUCTHUYECKHE
XapaKTePUCTHKHU YHCIOBBIX HAOOPOB;

OYeHu8ams BEPOIATHOCTH COOBITHS B MPOCTEHITNX
CITyJasix;

umMems npeocmasieHue O PONHM 3aKOHA OOJBIIUX
YHCeNl B MACCOBBIX SIBICHUSX.

C60000HO onepuposams NOHAMUAMU: CTOJIOYATHIC
U KPYTrOBble JHarpamMmbl, TaOJUIBI JaHHBIX,
cpenHee apupMeTHYECKOe, MeIMaHa, HanOobIIIee
W HauUMEHbIllee 3HA4YeHHS BBIOOPKH, pa3zMax
BBIOOPKH, AUCIIEPCHUS U CTAHJAPTHOE OTKIIOHEHUE,
CITyJaifHasi U3MEHUYHUBOCTb;

€c680000HO onepuposams nouamusmu: GhakTopual
Yrclia, ePEeCTAaHOBKHU, COYETAHUS U Pa3MEIICHHS,
Tpeyroiabauk [lackais;

€80000HO Onepuposamv NOHAMUAMU: CITYYaWHBINA
OIIBIT, CIIy4alHbIN BBIOOD, HCIIBITAHUE,
AJIEMEHTAPHOE  CiIy4yailHOe COoObITHE (MCXON),




KJIACCUYECKOE
CIIy4aitHOTO
CIIy4allHbIMU

oTpesieNieHue BEPOSTHOCTH
COOBITHS, oTieparuu HaJ
COOBITHSIMH, OCHOBHEIC

KOMOWHATOpHBIC (HOPMYJIBI;

Hroro: 102

IToypouHoe niianupoBaHue 10 MpeaMeTy «AJredpa»

7 kiaacc
Ha 2019-2020 y4ebHbIi rox

Ne HanmenoBanue teM, pa3iennon Koi-Bo Bunnr
ypoka 4acoB KOHTPOJIA
1. Anredpanyeckue BbIpa:KeHUs!

1.1 Buwipasicenusn c nepemennvimu
1-3 | HucnoBble BRIpaKEHUS U BBIPAKEHUS C TIEPEMEHHBIMH. 3




Ne HaumenoBanue tem, pa3aenon Kon-8o Bunnl
ypoKa 4acoB KOHTPOJISI
2. YpaBHeHHus.

2.1 Ypaenenue c 00HOIl nepemeHHOIl.
4 Onpenenenue JIMHEHHOTO YPaBHEHUS C OJHON TEPEMEHHOM. 1
5-8 | Pemenue MMHEHHBIX YpaBHEHUM C OJHOU IMEPEMEHHO. 4
9-13 | Pemenue 3a7a4 ¢ MOMOIIBIO YPaBHEHHUIA. 5
14 [ToBTOpEHME M cUCTeMaTH3aIMs YIeOHOTO MaTepHraa. 1
15 «J/IuHeliHOe ypaBHeHHeE ¢ OHOI NepeMeHHOoID) 1 KonTpoJsbnas
padora Ne 1
1.2 Toscoecmeo
16-17 | Ompenenenue TOKIECTBEHHO PABHBIX BBIPAKEHHM. 2
Toxnecrsa.
3. CTeneHb C HATYPAJIBLHBIM MOKAa3aTeIeM.
18-20 | OmpenencHus CTEIICHU C HATYPATBHBIM ITOKA3aTEIICM. 3
21-23 | CBoiicTBa CTENEHH C HATYpaIbHBIM [TOKa3aTeNIeM. 3
1.3 Mnozounenui.
24-25 | OnpeneneHue oHOUWICHA. 2

26 OnpeneneHre MHOTO4IEHa. 1
27-28 | CnoxeHre U BEIYMTAHUE MHOTOWICHOB. 2

29 [ToBTOpEeHME U cucTemMaTu3alus yueOHOro MaTepuaia. 1

30 « Ilesbie BbIpaKeHU s 1 KonTpoubnas

padora Ne 2
31-34 | YMHOXEHHE OTHOYJICHA Ha MHOTOYJICH. 4
35-38 | YMHOXKeHUE MHOTOUYICHA HA MHOTOYJICH. 4
39-41 | Pa3noxeHre MHOTOWICHOB HA MHOXKHTETH. BeiHECeHME 3

06H_ICFO MHOJKHTEIIS 32 CKOOKHU




Ne HaumenoBanue tem, pa3aenon Kon-8o Bunnl
ypoKa 4acoB KOHTPOJISI
42-44 | Pa3zno)xeHrue MHOIOYIEHOB Ha MHOYKUTEIN METOIOM 3

TPYIIUPOBKH.
45 [ToBTOpEHME U cucTeMaTU3alus y4eOHOro MaTepuaia. 1
46 «eJbie BhIpaKeHU» 1 KonTpoabsHas
padora Ne 3
47-49 | TlpousBeneHMs pa3HOCTH U CYMMBI IBYX BBIPKCHHM. 3
50-51 | Pa3HocTh KBapaTOB ABYX BBIPAKECHUH. 2
52-54 | KBagpaT cyMMBbI U KBaJpaT pa3HOCTH JIBYX BBIPaKEHUI. 3
55-57 | IIpeoOpa3oBaHre MHOTOUJIEHA B KBaAPaT CyMMbI HUJIH 3
Pa3HOCTU JBYX BBIPAKCHUIA.
58 [ToBTOpEHME U cucTeMaTu3alus yueOHOro MaTepuaia. 1
59 « Ilesibie BbIpasKeHUsD) 1 KoutpoabHnan
padora Ne 4
60-61 | CymMa 1 pa3HOCTh KyOOB JIBYX BBIPQXKCHUH. 2
62-65 | [IpuMeHeHHne pa3InYHBIX CITIOCOOOB PA3I0KESHUS 4
MHOTO4JIeHa Ha MHOXKUTENN
66 | [loBTOpeHue u cucreMaTH3anys yueOHOro MaTepraa 1
67 « [lesbie BbIpasKeHUs» 1 KonTpoubnas
padora Ne §
4. YucnoBbie GPyHKIHH.
68 [Tpumepsl 3aBUCMOCTEH MKy BenanHaMu. [loHsaTHe 1
GyHKIUU.
69 Omnpenenenne odaacT onpeeieHns QYHKIMN U 00J1acTH 1
3HaYeHUH QyHKUIUU.
70-71 | CnocoObl 3a1anust QYHKIIMN: aHATUTHYECKUH, 2
rpaduveckuit, TAOITUIHBIMN.
72-73 | I'papux pyHKIMH. 2
74-77 | Onpenenenue nuHenHON QyHKIUYU €€ rpaduK U CBOWCTBA 4




Ne HaumenoBanue tem, pa3aenon Kon-8o Bunnl
ypoka 4acoB KOHTPOJIS
78 [ToBTOpEHME M cUCcTeMaTH3aIMs YIeOHOTO MaTeprana 1
79 «YucnoBbie GyHKIHI) 1 KonTtpoabHnasn
padora Ne 6
2.2 Ypaseuenue c 08ymsn nepemeHHbIMU
80-81 | YpaBHeHuUs ¢ 1ByMs ITepEMEHHBIMHU. 2
82-84 | Onpenenenue IMHEHHOTO YpaBHEHHUE C ABYMS 3
NEPEMEHHBIMH U €T0 rpauK.
85-87 | CucteMbl ypaBHEHHI ¢ IBYMsI IEPEMEHHBIMHU. 3
['paduaeckuit MeToa perieHUs] CUCTEMBI IMHEUHBIX
YpaBHEHHI C IBYMsI IEPEMEHHBIMHU.
88 | [Ipome:xxyTOoUHAsI aTTECTALMA. 1 Kontpoabnas
padora
89-90 | Pemrenue cucteM JTMHEWHBIX ypaBHEHUN METOAOM 2
HOJICTAHOBKH.
91-93 | Peurenue cucteM JTMHEWHBIX ypaBHEHUN METOAOM 3
CJIOXKEHHUS.
94-97 | Pemenue 3a7a4 C MOMOIIBIO CHCTEM JIMHEHHBIX ypaBHEHUH. 4
98 [ToBTOpeHMe u cucremMaTru3anus yaeOHOro Marepuaia 1
99 «Cucrembl JINHEHBIX YPABHEHMH ¢ AByMS 1 KonTpoubnas
nepeMeHHbIMM. padora Ne 7
100 | IToBTOpeHME U crcTeMaTH3anus y4eOHOTro MaTepHraa 1mo 1
TeMe «JIMHEeHOe ypaBHEHUE ¢ OJTHOM IEPEMEHHON
101- | IloBTOpeHME U cucTeMaTU3alUs Yy4eOHOro MaTepuaa mno 2
102 | reme «llenmbie BRIpasKEHUS
103- | IloBTOpeHMe U cucTeMaTU3alUs Y4eOHOro MaTepuara mno 2
104 | reme «DyHKIUN»
105 | [ToBTOpeHME U crcTeMaTH3anus y4eOHOTo MaTepHraa 1mo 1

TeMe «CUCTeMbl TMHEHHBIX YpaBHEHHH ¢ ABYMs
NIEPEMEHHBIMM




Ne HaumenoBanue tem, pa3aenon Kon-8o Bunnl
ypoOKa JacoB KOHTPOJIA
Hroro 105 K.p. 8

IToypo4Hoe niiaHupoBaHHe 1O NMpPeaIMeTy «AJredpar»
8 Kki1acc

Ha 2019-2020 yueOHbIi roa

No Brom uncne
ypoka HanmeHoBaHHe TeMBI ypoKa KosgecTBo gacos KOHTPOJIBHBIX
pabot
1.PaninoHaIbHbIE BHIPAKEHHS 43 3
1-2 PanmonansHbie 1pobu 2
3-5 OcHOBHOE CBOHCTBO ApOOH. 3
CokpairieHre paroHaIbHBIX Ipo0ei




CrnosxeHue ¥ BRIYUTaHUE APOOEii ¢

6-8 OJIMHAKOBBIMH 3HaMEHATEISIMH. 3
9-14 Crnoxxenue npobeit ¢ pa3HbIMU 6
3HaMEHATEISIMU.
15 IToBTOpeHue u cucremaTu3anus 1
y4eOHOro MaTepuasa
16 «/lpoOHO-panuoOHAILHBbIE 1 KonTtposbHasn
BbIPAKEHHUA» padora Ne 1
YMHOXKEHHUE U JeJIEHUE PalliOHAIBHBIX
17-20 | apobeit npobeii. 4
Bossenenue n1poOu B CTETICHD.
91-95 ToxnecTBeHHbIE npeo6pa3f)BaHHﬂ 5
paMOHATBHBIX BRIPAKECHUI
26 IToBTOpeHue u cucremaTu3anus 1
y4eOHOro MaTepuaia
27 «/IpoGHO-panMoOHATbHBIE 1 KonTpoabnas
BbIPasKEeHM D) padora Ne 2
28 PaBHOCHIIbHBIE YpABHEHHS. 1
29-31 | PanuoHasnbHbIe YypaBHEHHUS 3
30-34 CreneHp ¢ 1eIbIM OTPUIATEIHHBIM 3
IIOKa3aTeJIeM.
35-38 CBOICTBA CTEIIEHU C LIEJIBIM 4
1oKa3aresaeM
39-41 | Oyskuus y = ; u e€ rpaduk. 3
42 IToBTOpeHue U cucremaTu3anus 1
y4eOHOT0 MaTepuana
43 «CTeneHs ¢ neJIbIM IOKa3aTeIeM» 1 KonTpoubnas
pabora Ne 3
2.KBaapatHbie KOpHH. JleficTBUTE/IbHBIE 24 1
YyHcJIa.
44-45 | dynkuus y=x’u ee rpaduk. 2
46-48 KBaHpaTHI)Ive KOpHH. AprMeTHIecKuit 3
KBaJIpaTHBIN KOPEHb.
49 MHOXECTBO U €T0 3JIEMEHTHI 1
50-51 [MogmuoxecTBO. Oneparuu Haj 5
MHOKECTBaMHU.
52-53 | UncnoBbie MHOXeECTBA 2
5457 CoiicTBa apupmMeTHuecKoro 4
KBaJ[PaTHOTO KOPHS
ToxnecTBeHHbIe TpeoOpa3zoBaHus
58-62 | BBIpaXeHHUH,COACPIKAIINX KBAIPATHBIE 5
KOpPHU.
63-65 QyHknus y = Jxuee rpaduxk. 3
66 [ToBTOpEHME 1 cHCTEMaTH3AIUS 1
y4eOHOro MaTepuasa
67 «KBagparHble KOpHH.» 1 KonTtpoabnasn
pabora Ne 4
3.KBajgpaTrHble ypaBHeHUs! 30 3
68 KBagpatHoe ypaBHeHusI. 1




Pemennie HEMOIHBIX KBaAPATHBIX
69-71 YpaBHEHUU. 3
dopmyiia KOpHEH KBAJIPaTHOTO
12-75 ypaBHEHUS 4
76-78 | Teopema Buera 3
79 [ToBTOpEHME U cUCTEMATH3AIHS 1
y4eOHOro MaTepuasa
80 «KBajgpaTHbie ypaBHEeHUs» 1 KonTpoasnas
padora Ne §
81-84 KBanparuplii TpexusieH 4
85-89 Pemenue ypaBHeHM, CBOAAIIUXCA K 5
KBaJIPAaTHBIM
90 IIpome:kyTOUHAsI aTTeCTALMS. 1 KonTpoasnas
pabora.
PanmonanbHble ypaBHEHUSI KaK
91-95 | MaTemMaTHYECKHE MOJEIN PEATbHBIX 5
CUTYaIMil.
96 [ToBTOpEHME U cucTEMAaTU3ALMS 1
y4yeOHOro Marepuana
97 «KBaapaTrHbie ypaBHeHUD) 1 Konrtpoabnasn
padora Ne 6
4.ToroBoe noBTOpEeHNE Kypca ajredopni 8 11
KJjlacca
[ToBTOpEHME U cucTEMAaTU3ALMS
98-101 | yuebGHOro Marepuana mo Teme 4
«PanroHaJIbHBIE YHCIIA)
[ToBTOpEHME U cucTEMAaTU3ALMS
102-105 y4eOHOro MaTepuana mno TeMe 4
«KBagpaTHble KOpHH.
JlelicTBUTENIbHBIC YHCIIa)
[ToBTOpEHME U cUcTEMaTU3ALMS
106-108 | yueGHOrO Marepuaia 1o Teme 3
«KBagpaTHble ypaBHEHUS
Hroro: 108 7

IoypouyHoe miIaHUpPOBaHME 110 NPeEIMeETY «AJredpa»

9 kJacc.
Ha 2019-2020 y4yeOHblIi roj
Ne HaumenoBaHue TeMbl ypoka KonungectBo B ToMm uncne
ypoKa 4acoB KOHTPOJBHBIX
pabot
1. YpaBHeHusi U HepaBeHCTBa 20 1




Ne HanmenoBanue temsl ypoka KonuuecTtBo B ToM uncne
ypoka 4acoB KOHTPOJIbHBIX
pabot
1 Hepasencmea
1-3 YucnoBele HEpaBEHCTBA 3
4-5 OcHOBHBIE CBOWCTBA YHCIIOBBIX HEPABEHCTB 2
6-8 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HEPABEHCTB. 3
OrneHnBaHuE 3HAYEHUS BbIPA)KEHUS
9 Kounrpoabnas padora Ne 1 mo treme 1 KonTpoabsnas
«HepaBeHncraa» padora Ne 1
10 HepaBenctBa ¢ ogHOI epeMeHHON 1
11-14 Penienue muHEeMHBIX HEPABEHCTB C OJHOMN 4
nepeMeHHol. YncnoBble NPOMEXYTKU
15-18 Pemenue cuctem JIMHEHHBIX HEPABEHCTB C OHOU 4
MEPEMEHHOMN
19 IToBTOpeHue u cucremarusanus yueOHOro 1
Mmarepuaia
20 KounrtpoabHnas padora Ne 2 mo teme 1
«HepaBencrBa)»
2. DyHKUUH
1 Ilonsamue ghynxyuu 33 2
21-23 [ToBTOpEHME U pactTUpeHne CBEACHUN 0 PYHKITUN 3
24-26 CaoiicTBa QyHKIIHH 3
2l pagpuku ghynkuyuii.
27-28 [Toctpoenue rpaduka pynkuuu y = kf (x) 2
29-32 [Toctpoenue rpadukoB pynkiuit y=f(x) +buy=1 4
(x+a)
3 Keaopamuunasa pynkyusn
33-38 KBanpatnunas ¢pyHkuus, e€ rpaguk u cBoiicTsa 6
39 Kounrpoabsnas padora Ne 3 nmo treme 1




Ne HanmenoBanue temsl ypoka KonuuecTtBo B ToM uncne
ypoka 4acoB KOHTPOJIbHBIX
pabot
«KBagparuunas pyHkums»
4 Hepasencmea
40-41 Pemenue kBapaTHBIX HEPABEHCTB 2
42-43 Pemenue HepaBEHCTB METOOM UHTEPBAJIOB. 2
5 Cucmemut nepasencme
44-45 Pemenne cucreM KBagpaTHBIX HEPABEHCTB 2
5 Cucmembut ypasnenuii
46-48 Pemenue cucrem ypaBHEHU ¢ IBYMsI IEPEMEHHBIMU 3
49-50 Pemienue 3a1a4 ¢ HIOMOIIBIO CUCTEM YPaBHEHUI 2
BTOpPOM CTEIECHHU.
51 [ToBTOpeHue u cucremaru3anus y4eOHOTO 1
MaTepuaa.
52 KourpoJabnas padora Ne 4 mo reme 1
«KBanpaTuunas pyHkuus»
3. TIlocienoBaTejJbLHOCTH U MPOrPecCUH 20 2
1 Yucnoswie nocnedosamenvrhocmu
53-54 YucnoBsle OCIEN0BATEIBHOCTH 2
55-57 Omnpenenenust apuPpMeTHIECKON MPOTPECCUU. 3
®opmyIbl N-To WwieHa apuPpMETHUECKON IPOTPECCHH.
58-61 dopmysna cyMMBbI N IEPBHIX YJICHOB 4
apu(pMeTHYeCKON IPOrpecCuH.
62 KourpoabHnas padora Ne 5 no treme «HUucjioBbie 1
MOCJIe0BATETbHOCTH
63-65 I'eomerpuueckas nporpeccus. @opmyrna N-ro wieHa 3
reOMETPHUECKON MPOTrpeccuu.
66-68 dopMya CyMMBI N IEPBBIX WICHOB T€OMETPUUECKON 3

Iporpeccun




Ne HanmenoBanue temsl ypoka KonuuecTtBo B ToM uncne
ypoKa 4acoB KOHTPOJIbHBIX
pabot
69-70 dopmysa cyMMbl 0ECKOHEUHOI reOMEeTpHUIeCKOn 2
MPOrpeccuu, y Kotopou | q | < 1.
71 [ToBTOpeHue u cucremaru3anus y4eOHOro 1
Marepuaia
72 KoutpoabsHnas padora Ne 6 mo teme «UucjioBbie 1
MOCJIeI0BATEIbHOCTHY
4. Penrenue TeKCTOBEIX 3aJa4
1 Dnemenmot npuknaonoit mamemamuxu 15 1
73-74 MaremaTruueckoe MOACITMPOBAHUE. 2
75-76 [IponieHTHBIE pacyEThI 2
77 AOCOIIOTHON U OTHOCHUTEIBHOU 1
MOTPEIIHOCTH
5.CraTtucTHKAa M TEOPUS BEPOSITHOCTEH
1 Cnyuaitnvie coovimus
78-79 OcHoBHbIE NpaBUIa KOMOMHATOPUKU 2
80 YacroTa ¥ BEpOATHOCTH CITy4altHOTO 1
COOBITHSL.
81-83 Kiaccuueckoe ornpeneneHue BEpOsSTHOCTH. 3
2 Cmamucmuka
84-85 HauanbHble cBe1eHMS O CTaTUCTHUKE. 2
86 [ToBTOpEHME U cucTeMaTU3alys y4eOHOro 1
MaTepuaia
87 KonTtpouabsnas padora Ne 7 mo reme 1
«DJieMeHThI MPUKJIATHOH MaTEMATHKID)
1. TloBTOpeHMe M cHCTEeMATHU3ALMSA Y4eOHOI0 MaTepuaJia 15 1
88 [ToBTOpEHME U cucTeMaTH3aMs Y4eOHOTO 1

Marepuraia 1o TEMe «HepaBeHCTBa»




89 [ToBTOpeHue u cucremarusanus yueOHOro 1
Mmarepuaina 1o teme «KpagparuaHas

byHKIHS

90 [ToBTOpeHue u cucremaru3anus y4eOHOro 1
Marepuaa 1o Teme «JIeMEHThI TPUKIIaTHON
MaTeMaTuKN

91-92 [ToBTOpeHue u cucremMaTu3anus yueOHoro 2
Marepuana 1o treme «4ucionble
MOCJIE0BATEIbHOCTI

93-94 IIpoMe:xxyTouHasi aTTecTanusl. 2
KonTtpoabsnas padora B popmarte OI'D

95 [IpeoOpa3oBaHue BbIpakKEeHHH, COIEepPIKaLIIX 1
KBaJIpaTHbIE KOPHU

96-97 [loBTOpEHME U cucTeMaTu3alus yueOHOro 2
MaTepHaa 1o TeMe «Y paBHEHH»

98-99 [ToBTOpEHME U cucTEeMaTU3AIHs Y4eOHOTO 2
MaTepuaa 1o reme «Perrenue cuctem
YPaBHEHHUI»

100-101 [ToBTOpEHME U cucTEeMaTU3AIHs Y4eOHOTO 2
MaTepuaia 1o reme «Pemnienue cucrem
HEPABCHCTBY

102 [ToBTOpeHue U cucreMaTH3anus yueOHOro 1
MaTepuaia 1no reMe «OyHKIUU U rpaduKm»

UTOro 102
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