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1. Ilmanupyembie pe3yiabTtatbl ocBoeHuss OOIl (IMYHOCTHBIE, MeTampeaMeTHbIe M
NnpeJAMeTHbIE) HA YPOBHE OCHOBHOIO 0011ero odopazoBanusi «MaremaTuka: ajreopa, reoMeTpus)

B coorBerctBuu ¢ TpedoBanusmMu PI'OC OOO cuceremMa IVIAHMPYEMbIX pPe3yJbTATOB —
JIMYHOCTHBIX, MeTallpeAMEeTHbIX U NMpPeJIMEeTHbIX — YCTaHaBIMBAeT M OMMCHIBACT KJIACChl y4eOHO-
II03HABATENIbHBIX M y4eOHO-IIPAKTUYECKUX 3aJay, KOTOpble OCBAaUBAIOT ydalluecs B Xojae oOydueHwus,
0co60 BBLACIIA CpC€Ad HHUX TC, KOTOPBIC BBIHOCATCSA Ha HWTOINOBYKO OLCHKY, B TOM YHCJIC
TOCYAApCTBCHHYIO UTOI'OBYIO aTTCCTAINIO BBIITYCKHHUKOB. Vcnenraoe BRITTOTHEHNE dTHX 3ag1a4 Tpe6yeT
OT y4YallluXcs OBJIQJICHUs CHUCTEMON Yy4ueOHBIX AEWCTBUHM (YHHBEPCAIbHBIX U CHEUU(DUUECKUX VIS
Ka)XJIOr0 Y4eOHOro MpeaMera: PeryIsITUBHBIX, KOMMYHHKATHBHBIX, MO3HABATENIBbHBIX) C Y4€OHBIM
MaTepuaioM M, MPEeXKJIE BCEro, C OMNOPHBIM YYEOHBIM MaTepHalioM, CIYXalluM OCHOBOW s
MOCIICTYIOIIETO OOYUYCHHS.

2.1. JIn4yHOCTHBIE pe3yJIbTaThI:

Poccuiickas rpaxnaHckas HIEHTUYHOCTD (MATPUOTHU3M, yBaxkeHHe K OTedecTBy, K MPOLUIOMY
Y HAaCTOAILIEMY MHOIOHAIlMOHAJIBHOrO Hapona Poccuu, YyBCTBO OTBETCTBEHHOCTH M JIOJTa IEpER
Ponunoii, nnentugukamus ceds B kauecTBe rpaxkaaHuHa Poccuu. Oco3HaHHOE, YBRXKHUTEIBHOE U
N00poXKenaTebHOE OTHOUIEHUE K HCTOPUH, KYJIbTYpE, PENUTHH, TPATUIUsAM, A3bIKaM, IIEHHOCTSIM
HaponoB Poccun n Hapog0B Mupa.

['OTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U CaMOOOpPa30BAaHUIO HA OCHOBE
MOTUBALIMM K OOYYEHHIO M TO3HAHMIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOpPY H
HOCTPOEHUIO JalbHEeHIIeH HHAMBUAYaIbHON TpaeKTOpUK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuii ¥ MpoECCHOHATBHBIX IPEANOYTEHHH, C YYeTOM YCTOMUMBBIX I10O3HABATEIbHBIX
UHTEPECOB.

ChopMupoBaHHOCTH LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEI'0 COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKd M OOILECTBEHHOM MPAKTUKU, YUUTHIBAIOILETO COLMAIBHOE, KYyJIbTYPHOE, SI3bIKOBOE,
JlyXOBHOE MHOI000pa3ue COBPEMEHHOI 0 MUpa.

Oco3HaHHOE, YBaXXMTEJIbHOE M J100pOXKENaTeIbHOE OTHOIIEHHE K JPYroMy 4YeEJIOBEKY, €ro
MHEHHUIO, MHMPOBO33PDEHMIO, KYJIbTYpPE, S3BIKY, BEpe, TIPaXIaHCKOM Mo3ULMH. ['OTOBHOCTH H
CIIOCOOHOCTb BECTH JHAJOr C JPYTMMH JIOAbMU M JOCTUraThb B HEM B3aUMOIIOHUMAaHUS
(upeHTu(uKanus cedsd Kak MOJHONPABHOIO cyObeKTa OOLIEHHs, FOTOBHOCTh K KOHCTPYHMPOBAHUIO
o0pasa mapTHepa 10 THaJory.

CdopmMupoBaHHOCTB IIEHHOCTH 3J0POBOT0 M O€30M1aCHOT0 00pasa KHU3HH.

2.2. MetanpeamMeTHbIe pe3yJabTaThl

MertamnpenMeTHble Pe3yNbTaThl BKIIOYAIOT OCBOCHHBIE OOYUYAIOUIMMHUCS MesKIpeIMeTHbIe
NOHSATHST M YHHMBepcajibHble Yy4yeOHble JeiicTBUSI (peryJIATUBHbIe, MO3HABaTe/lbHbIE,

KOMMYHUKATHBHBIE).

2.2.1 MexxnpeaMeTHbIe OHATHS

YcnoBueM (OpMHUPOBAHHS MEKIPEIMETHBIX TOHITHH, TaKWX, KaK CUCTeMa, (aKT, 3aKOHOMEPHOCTb,
(eHOMeH, aHalnu3, CHHTE3 SABISETCA OBJIAJeHHE OOy4yarolIMMHUCS OCHOBAMH YHUTATEIIbCKOU
KOMIIETCHIINH, TPUOOPETEHNUE HABBIKOB pabOThl C HHPOpPMAIHEH, ydacThe B TMPOEKTHOU
NeITeNbHOCTH. B OCHOBHOW IIKOJMe Ha BCeX IMpenMmerax OyaeT TpoaoiDkeHa pabora 1o
(OpMHUPOBAHUIO U PA3BUTHIO OCHOB YUTATENbCKON KomnereHIMH. OOyyaromuecs: OBJaJel0T YTeHHEM
KaK CpEICTBOM OCYIIECTBIICHHS CBOUX JAIbHEHIIMX IUIAHOB: MPOAODKEHHS O0O0pa3oBaHUS U
camMo00pa3oBaHMs, OCO3HAHHOTO TUTAHUPOBAHHSI CBOETO AaKTYAIBHOTO W IEPCIEKTUBHOIO Kpyra
YTEHUS, B TOM YHCIIE JOCYTOBOr0, OJATOTOBKH K TPYAOBOW U COIIMATIBHOM JIESTEITLHOCTH.

[Tpu u3ydyeHUU ydeOHBIX NMPEIAMETOB OOYYAIOUIMECS YCOBEPIICHCTBYIOT NMPUOOpPETEHHbIE Ha
NIEPBOM yYPOBHE HaBBIKH PabOTHI ¢ MHPOpMaIueil u momomHsAT ux. OHA cMOTyT paboTaTh ¢ TEKCTaMH,
peoOpa3OBbIBATh U HHTEPIIPETUPOBATH COIEPIKAINYIOCS B HUX HH(OpMAIIHIO, B TOM YHUCIIE:

— CHCTEMaTHU3MpOBATh, COMOCTABIATH, AHAIM3UPOBATh, O0000MATP H  HMHTEPIPETUPOBATH
WH(POPMAITUIO, COICPIKAIIYIOCS B TOTOBBIX WH()OPMAIIMOHHBIX 00BEKTaX;



— BBIICIATH TJIABHYI0O M U30BITOYHYIO WH(GOPMALHMIO, BBIIOIHATH CMBICIOBOE CBEPTHIBAHUE
BbIJIEJICHHBIX (DaKTOB, MBICIIEH; IPEICTABISITh HH(OPMALIMIO B CKAaTOW ClIOBeCHOU (opMme (B BUJIE
IUIaHA WIM TE3MCOB) U B HAIJISIHO-CUMBOJIMYECKON (opmMe (B Buae Tabuul, rpaduueckux cxeMm u
JMarpaMm, KapT MOHATUH — KOHUENTYaJIbHBIX TUarpaMM, OIOPHBIX KOHCIIEKTOB);

— 3alOJHATH U JIOTOJHATH TAOJHUIBI, CXEMBI, THArPAMMBI, TEKCTHI.

B xone m3ydeHus Bcex yueOHBIX INPEAMETOB OOydYarolIuecs MPUOOPETYT ONBIT IPOECKTHOM
JIEeSITeNbHOCTH  Kak  0co0oil  ¢opMbl  yueOHOM  pabOThl, CIIOCOOCTBYIOIIECH  BOCIUTAHUIO
CaMOCTOSITENIbHOCTH,  WHHUIIMATUBHOCTH,  OTBETCTBEHHOCTH,  TIOBBIICHWIO  MOTHBAIlMH U
3¢ (eKTUBHOCTH y4yeOHOM NedaTenbHOCTU. B Xoie peanu3anuy HCXOIHOIO 3aMbICiia Ha MIPAKTUYECKOM
YPOBHE OBJIAJICIOT YMEHHUEM BBIOHMpATh a/IeKBAaTHBIC CTOALICH 3a7aue CpelICTBa, MPUHUMATh PEILICHHUS,
B TOM YHCJIE€ U B CUTYyallUsIX HeornpeeneHHocTH. OHU MOoIy4aT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTh K
pa3paboTKe HECKOJIbKUX BApUAHTOB DELIEHWH, K IIOMCKY HECTaHJAPTHBIX pPELICHUH, IMOUCKY H
OCYIIECTBIICHUIO HanboJiee MPUEMIIEMOT0 PEIICHHUS.

2.2.2 PeryasituBHbie YY ]|

1. YMeHue camMoCTOSITeJbHO ONpeAeJsiTh LeJH 00y4eHHsl, CTaBUTh U (OPMYJIUPOBATH
HOBBIE 33/1a4yd B yueOe W TO3HABATEIbHOW AEATEIBbHOCTH, pa3BUBaTb MOTHUBBI M HMHTEPECHI CBOEH
MO3HABATENIbHON JIeATEIbHOCTH. O0y4alomMics CMOKeT:

— aHAJIM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATH OyayIre 00pa3oBaTe/IbHbIE PE3yJIbTaThl;

—  WACHTH(QHUIHUPOBATH COOCTBEHHBIE MTPOOJIEMBI M OMPEACTATH TJIABHYIO MTPOOIEMY;

— BBIJIBUTaTh BEPCUM peIlIeHUs MpoOieMbl, (GOpMyInpoBaTh T'MIIOTE3bI, MPEABOCXUIIATE KOHEUHBIH
pe3yJbTart;

— CTaBUTh 1EJbh JCATEIBHOCTH HAa OCHOBE OINPEACICHHOW TNpoOIeMbl U  CYIIECTBYIOLIMX
BO3MOKHOCTEH;

— (¢opmynupoBaTh yueOHbIE 3a1a4M KaK 11aru JOCTUKEHUS TOCTaBJIEHHOH 1IeTH e TeIbHOCTH;

— 00OCHOBBIBaTh 1I€JIEBBIE OPUEHTHUPHl U MPHUOPUTETHl CChUIKAMHM Ha IEHHOCTH, YKas3blBas U
00OCHOBBIBAs JIOTHYECKYIO IIOCIIEI0BATENbHOCTD 111ar0B.

2. YMeHHe CaMOCTOSITEIbHO IJIAHUPOBATh NYTH [JOCTHKeHUsI Weseil, B TOM YHCIE
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpaTh HanOonee 3((eKTUBHBIE CHOCOOBI pEIICHUs Y4YEOHBIX H
NO3HaBaTeNbHbIX 3a7a4. Q0y4arommiicsi CMOKeT:

— OIpenensaTh HeoOXonuMBbIe JelicTBUE (s1) B COOTBETCTBUM C Y4eOHOHM M IO3HaBaTeNbHON 3a1aueil u
COCTaBJISATh AJITOPUTM UX BBIITOJIHEHHUS;

— 00OCHOBBIBaTh U OCYUIECTBIIATH BHIOOpP Hambosee 3PPEeKTUBHBIX CIIOCOOOB pEUICHHs YYEOHBIX U
NI03HaBaTENIbHBIX 3a/1a4;

— OIpEeneNsATh/HaXOIUTh, B TOM YHCIIE U3 NPEIIOKEHHBIX BAapUAHTOB, YCIOBHUS JJs BBITOTHEHUS
yueOHOM 1 NIO3HABaTEIbHON 3a/1a4H;

— BBICTpPauBaTh >KU3HEHHBIEC IUIaHBl HAa KPaTKOCPOYHOE Oynayiuee (3asBiIATH LEJIEBbIE OPUEHTHPHI,
CTaBMUTH /ICKBATHBIC UM 3aJlaud U MpeaiaraTh JEHCTBUSA, YKa3biBas U 00OCHOBBIBAS JIOTHYECKYIO
M0CJIE10BATENBHOCTD 111aroB);

— BBIOMpaTh M3 NPEJIOKEHHBIX BAPHMAHTOB M CAMOCTOATENBHO MCKaTh CPEICTBA/pecypchl i
peleHus 3aJaui/AOCTHKEHUS LI ;

— COCTAaBIIATH IUIaH PEIICHHs TPOOIeMBI (BBITTIOIHEHUS POEKTA, IPOBEJICHUS UCCIICIOBAHNA);

— OIpeneNATh NMOTEHIUAIbHbIE 3aTPyJHEHUs NPU pelleHNH y4eOHOH M Mo3HaBaTeIbHOH 3a1auu U
HaXOJUTb CPENCTBA I UX YCTPAaHEHUS;

— OIIUCHIBATh CBOH OMBIT, 0)OPMIISS €ro JJIS Mepeiavur JPYTUM JIFOJSIM B BHJIC TEXHOJIOTUU PEIICHUS
IIPAKTUYECKUX 33]a4 ONpPEeIeIIEHHOr0 KiIacca;

— IUIAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIUBHUAYaJIbHYIO 00pa30BaTENbH YO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTBH CBOM JACHCTBHA ¢ IVIAHUPYEMBIMH Pe3yJ1bTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JESITEIbHOCTU B MPOLIECCe TOCTHKEHUS pe3ylibTaTa, ONpeesiTh CrocoObl IeiCTBUI
B paMKax IpPeUIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUU C
U3MeHsmIIeNcs cuTyanueil. O0y4aronuiicss cMoxKeT:

— ONpeAeNsiTh COBMECTHO C MEJaroroM U CBEPCTHUKAMH KPUTEPUU IUIAHUPYEMBIX PE3yJbTaTOB U
KPUTEPHUH OLIEHKU CBOEH y4eOHOM e TeIbHOCTH;



— CHCTEeMaTU3MpoBaTh (B TOM 4HCJIE BHIOMpATh TNPUOPUTETHBIC) KPUTEPUHU IUIAHUPYEMBIX
Pe3yJbTaTOB U OLIEHKU CBOEH JESITeIbHOCTH;

— oTOMpaTh WMHCTPYMEHTHI JAJIsl OLEHHBAHMUS CBOEH AEATEIbHOCTH, OCYLIECTBISATh CaMOKOHTPOJb
CBOEH JIeATENFHOCTH B paMKaX MpPeJI0KEHHBIX YCIOBUN U TpeOOBAHUM;

— OIICHMBaTh CBOI JIEATEIbHOCTb, APryMEHTHUPYs MPUYMHBI JOCTHXKEHUS WM OTCYTCTBUS
IUTAHUPYEMOT' O Pe3yibTaTa;

— HaXOOUTh [OCTaTOYHBIE CPEACTBA [UIS BBINOJHEHHS YUEOHBIX JACHCTBHM B H3MEHSIOIIEHCS
CUTYaIlMU W/WIN IPU OTCYTCTBUU INIAHUPYEMOTO PE3yJIbTaTa;

— pabotas Mo CBOEMY IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYILYIO AEATEIbHOCTh Ha OCHOBE aHaIU3a
U3MEHEHUH CUTYalluu ISl TOyYeHHs 3aIlJIaHUPOBAHHBIX XapaKTepUCTUK MPOAYKTa/pe3ysbTaTa;

— YCTaHaBIIMBATh CBS3b MEXIY MOJYyYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEpPUCTUKAMH
nmpouecca AeSTEIbHOCTH U 110 3aBEPLICHUN EATENbHOCTH IIPEAIaraTb U3MEHEHUE XapaKTEPUCTHK
npouecca JUisl OITY4YeHHsl YIYUIIEHHBIX XapaKTEPUCTUK MPOIYKTa;

— CBEpSATh CBOU JAEUCTBUS C LIENbIO U, IPH HEOOXOIMMOCTH, UCIIPABIISATH OIUMOKH CAMOCTOATEIBHO.

4. YMeHHMe OLEHHMBATH NPABMJIBHOCTb BBINOJHEHMs Y4YeOHOH 3a1a4u, COOCTBEHHBIE

BO3MOYKHOCTH €€ pemeHus. O0y4aronuics CMOoxKeT:

— OIpEeneNATh KPUTEPUHU MPABUIBHOCTH (KOPPEKTHOCTH) BHIMOIHEHUS YUeOHOH 3a/1auu;

— aHalIM3UpoBaTh U OOOCHOBBIBaTh IPHUMEHEHHE COOTBETCTBYIOLIEIO WMHCTPYMEHTapus s
BBINOJIHEHUSI YUeOHOI 3a/1auu;

— CBOOOJHO IMOJIB30BAThCS BHIPAOOTAHHBIMH KPUTEPHUSIMHU OLICHKH M CAMOOLIEHKH, UCXO/S U3 IIeNU U
MMEIOIINXCS CPEICTB, pa3sinyasi pe3yybTaT U CIIOCOOBI ACUCTBUM;

— OLEHMBaTh NPOIYKT CBOEH AEATEIBHOCTH IO 3aJlaHHBIM W/WIM CaMOCTOSTEIBHO OIpPEeIEHHBIM
KPUTEPUSM B COOTBETCTBUU C LIETBIO ACATEIbHOCTH;

— 00OCHOBBIBaTh JOCTUKMMOCTh LI€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHUX
PECYPCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

— (UKCUPOBATH U AHATU3HPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

4. BuaneHue OCHOBAMHM CAMOKOHTPOJISI, CAMOOLEHKH, TNPHUHATHSA pelleHHid U

OCYIIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B yUeOHOM U MO3HABATEIbHON. O0yUalouuiicsi CMOXKeT:

— HaOmonaTh M aHAJTU3UPOBATh COOCTBEHHYIO YUEOHYIO M IIO3HABATENbHYIO NESITEIbHOCTh W
JESTENbHOCTD JPYTUX 00ydarolXcs B IPOLIECCE B3aUMOIPOBEPKH;

— COOTHOCUTh peajbHble U IUIAaHUpPYEMble pe3yJabTaThl WHAMBUIYAIbHOW 00pa3oBaTeIbHON
JEATENBbHOCTH U JAETaTh BBIBOBL;

— TPUHUMATH pPeUIeHHEe B YIeOHON CUTYalluu M HECTH 32 HETO OTBETCTBEHHOCTD;

— CaMOCTOSITENIbHO OIPENENATh NPHUYMHBI CBOETO ycllexa WIM Heycllexa M HaxOAMTh CIIOCOObI
BBIXO0/1a U3 CUTYAllUH HEYCIIEXa;

— PETPOCIEKTUBHO OIpPENeNsATh, Kakue ACUCTBUS MO pEIICHUI0 y4eOHOW 3aJaydl WIN MapaMeTpsl
STUX JEHCTBUI NMPUBENH K MOJTYYEHUIO HMEIOLIETOCS IPOAYKTa yueOHOM eI TeIbHOCTH;

— JIEMOHCTPUPOBATh MPHEMBI PErYJISILIUN MCUXO(PUZNOIOTMUECKUX/ SMOLIMOHATIBHBIX COCTOSHUM IS
nocTwkeHust dddekra ycrnokoeHus (ycTpaHEHHS SMOLMOHAIBHON HampspKeHHOCTH), 3¢ddekra
BOCCTAHOBJICHUS (OciabieHusi MpOSIBICHUNH yTOMIIEHHs), dPdeKTa aKTUBU3alUUU (TIOBBIILICHUS
CUX0(U3MOIOTHYECKOI pEaKTUBHOCTH).

2.2.3 [lo3naBaTenbHbie YV /I

5. ¥Ymenmue omnpenejsitb NMOHATHS, CO31ABATh 0000IIEHHsI, YCTAHABJIMBATH AHAJIOTHH,
KJIaccH(UIIUPOBATH, CAMOCTOATEIHHO BLIOMPATHh OCHOBAHMS M KPUTEPHH JUI Kiaccuukarmm,
YCTaHABJIMBATh PUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTD JIOTUUECKOE PACCYKICHHUE, YMO3AKIIOUCHHE
(MHIYKTHUBHOE, ACTYKTUBHOE, 10 aHAJIIOTHH) U JIeJaTh BHIBOABI. O0y4alomuiicss CMOKeT:

— noaOupaTh CI0BA, COMOAYUHEHHBIE KIIFOUEBOMY CIIOBY, OIPEACISAIONINE €Tr0 MPU3HAKU U CBOMCTBA;

— BBICTPaMBaTh JIOTHYECKYIO IETOYKY, COCTOAIIYI0 M3 KJIIOYEBOTO CIOBAa M COMOMYMHEHHBIX €My
CJIOB;

— BBIACTATh OOIIMIA MPU3HAK JBYX WJIH HECKOJBKHX IPEJAMETOB WM SBICHUN W OOBSCHSATH HX
CXOJICTBO;

— OOBEIMHATH TPEIMEThl W SBJICHHS B TPYIIBI IO ONPEASICHHBIM IpU3HAKaM, CPaBHUBATH,
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KJIaCCH(PUIIMPOBATh U 00001IaTh (DAKThI U SIBICHUS;
BBIJICIIATH SIBJICHHUE U3 OOIICTO psija IPYTUX SBICHUMH;
OIPENENIATh  OOCTOSTENBCTBA, KOTOPBIE MPEANICCTBOBAIM BO3SHUKHOBEHHIO CBSI3U  MEXKIY
SIBIICHUSIMH, W3 OTUX OOCTOSTEIBCTB BBIACIATH OMPEACTSIONINE, CIIOCOOHBIE OBITh MPUYMHON
JTAHHOT'O SIBJICHUS, BBISBIISATH IPHUUHBI U CIICJICTBUS SIBJICHHUIA,
CTPOUTH PACCYKICHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHSIM M OT YaCTHBIX SIBJICHUI
K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOUTH PACCYXKICHHWE Ha OCHOBE CPABHEHUS INMPEIMETOB W SBJICHHUMW, BBIACTSS MPU STOM OOIIHe
NIPU3HAKH;
u3Jarath NOMy4YeHHYI0 HH(OpPMAILINIO, UHTEPIPETUPYS €€ B KOHTEKCTE PelacMoi 3a1auH;
CaMOCTOSITENIPHO YKa3blBaTh Ha HMH(OpMAIHIO, HYKIAIOIIYIOCS B IPOBEpKe, Mpemiaratb
MIPUMEHSTH CITOCOO TPOBEPKH JTOCTOBEPHOCTH MH(POPMAIINH;
BepOaIr30BaTh SMOIMOHATBHOE BIIEYATICHUE, OKa3aHHOE Ha HEr0 HCTOYHHUKOM;
OOBSICHSITh SIBIICHUS, IMPOIECCHI, CBSI3M W OTHOIICHUS, BBISBISEMBbIC B XOJC IMO3HABATCIBLHOU U
WCCIICIOBATEILCKOW  JCATENbHOCTH  (IPUBOAUTH  OOBSICHEHHE C  HW3MEHEHHeM  (OpMBI
MPEJICTABJICHUS; OOBSACHATH, IETATH3UPYS MK 0000111ast; OOBACHATH C 3aJJaHHON TOYKH 3PEHHUS);
BBISBJISITH M HA3bIBAaTh MPUYMHBI COOBITHS, SBJICHHS, B TOM 4YHUCIICE BO3MOXHBIE / HamOomee
BEPOSATHBIC TIPUYHHBI, BO3MOXHBIC ITOCICJCTBUSA 3aJaHHOW TPHYHUHBI, CAMOCTOSTEIHHO
OCYILIECTBIISISE MPUYUHHO-CIIEICTBEHHBIN aHAIIN3;
JIeNlaTh BBIBOJI HAa OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHUS, MOATBEPKIAATh BBIBOJ
COOCTBEHHOM apryMEHTAINEH HITH CaMOCTOSATENBHO TTOTYIeHHBIMH TAHHBIMH.

6. YmMenme co3naBaTh, IPUMEHATh U MPeOOPA30BLIBATH 3HAKH M CHMBOJIBI, MOJEJIH H

cXeMBbl JUIS peleHus yueOHbIX U M03HABaTEIbHbBIX 3a7a4. O0y4yarommiicss cMoKeT:

0003Ha4YaTh CUMBOJIOM ¥ 3HAKOM IIPEJIMET W/WJIH SBIICHUE,
OIpENENATh JIOTHUECKHUE CBSA3M MEXIy MpeAMEeTaMd W/WIHM SIBICHUSIMH, 0003HAuaTh JaHHbBIC
JIOTUYECKHE CBS3U C IIOMOIIIBIO 3HAKOB B CXEME;
Co3/1aBaTh aOCTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa 1/uilH SBICHHS,
CTPOUTH MOJICNIB/CXEMY Ha OCHOBE YCJIIOBHH 3aJ]a4uM M/WJIH CTIOC00a €€ PEIICHUS;
co3llaBaTh BepOanbHbIC, BEIIECTBEHHbIE M WH(GOPMALMOHHBIE MOJENU C  BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIs OIpeleNieHHs] croco0a pemeHus 3aaadd B
COOTBETCTBUU C CUTYyaLlUEH;
npeoOpa3oBbIBaTh MOJETU C LENbI0 BBISIBICHUS OOIIMX 3aKOHOB, OMNPEACISAIONINX JAHHYIO
MPEMETHYIO 00JIacTh;
MEePEBOJIUTh CIIOKHYIO TI0 COCTaBy (MHOTOACTEKTHYIO) HMH(OpMaIuio U3 rpaduyecKoro WIH
(bopMan30BaHHOro (CMMBOJIBHOT0) IPEACTABIEHUS B TEKCTOBOE, M HA00OPOT;
CTPOUTH CXEMY, ITOPUTM JCHCTBHS, HMCIPABIATH WJIM BOCCTAHABIMBAaTH HEM3BECTHBIM paHee
ITOPUTM Ha OCHOBE UMEIOIIET0Cs 3HAHHsI 00 00BEKTE, K KOTOPOMY NMPHUMEHSIETCS alTr OpUTM;
CTPOHTH JOKA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHBHOTO;
aHATM3UPOBATH/pe(DIICKCUPOBATh  OMBIT Pa3pabOTKM ¥ peamu3alii  y4eOHOro  TPOEKTa,
UCCIIEJIOBaHUS (TEOPETHUECKOro, SMIIMPUYECKOr0) Ha OCHOBE MPEIOKEHHON mpoOIeMHON
CUTYaIMH, IOCTABJICHHOM 1IeTTH U/WIIK 3aJJaHHBIX KPUTEPHEB OLEHKU POAYKTa/pe3ybTara.

7. CwmbicioBoe yTeHne. O0yyanuuiicss CMOKeT:
HAXO/UTh B TEKCTE TpeOyeMyto HHPOpMAIHIO (B COOTBETCTBUU C LIETSIMH CBOEH EATEIbHOCTH);
OPUEHTHPOBATHCS B COACPKAHUU TEKCTa, MOHUMATh LIETIOCTHBIA CMBICT TEKCTa, CTPYKTYpUPOBAThH
TEKCT;
YCTaHABJIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, IIPOIIECCOB;
PE3IOMUPOBATH TIABHYIO UJCIO TEKCTQ,
peoOpa3oBbIBaTh TEKCT, «IIEPEBOS» €ro B JPYI'YI0 MOJAIBHOCTb, WHTEPIPETUPOBATH TEKCT
(XyHIOXEeCTBEHHBI U HEXYHAOKECTBEHHBIH — y4eOHBINH, Hay4YHO-TIONYJISPHBIA, WH()OPMALMOHHBIH,
tekcT non-fiction);
KPUTUYECKU OLIEHUBATh COJIepKaHue U (opMy TeKcTa.

8. d®opMupoBaHHE M Pa3BUTHE IKOJOTMYECKOr0 MBILLJIEHHUs, YMEHUE MPUMEHSTHh €ro B

MO3HABATENIbHON, KOMMYHUKATUBHOM, COIMAJIBLHOM MPAaKTHKE W TPO(PECCHOHATBLHON OpHEHTAIIUH.
O0y4yarommiicss CMOXKeT:



— OINpEAeNATh CBOE OTHOLIEHUE K IPUPOTHON CPELIE;

— aHaJIM3UPOBATh BIMSHHE SKOJIOTHYECKUX (PAKTOPOB HA Cpelly OOUTAHUS KUBBIX OPraHU3MOB;

— IPOBOAWTH NPUYMHHBIN U BEPOATHOCTHBIN aHAJIN3 SKOJIOTHUECKUX CUTYaLUil;

— TPOTHO3MPOBATH HM3MEHEHUS CUTYyallud INPH CMEHe ACUCTBUS OJHOro (akropa Ha JeicTBUE
npyroro ¢akropa;

— pacnpoCTpaHATh JKOJOTMYECKHE 3HAHUS M y4aCTBOBATh B IIPAKTHYECKUX JENax II0 3alluTe
OKpY>Karollen Cpeibl;

— BBIpa)KaTh CBOE OTHOILIEHUE K IPUPOJIE YepEe3 PUCYHKH, COUMHEHUS], MOJIENU, IPOEKTHBIE PaOOTHI.

10. Pa3BuTHMe MOTMBAUMH K OBJIAJeHHI0 KYJIbTYPOHi aKTHBHOIO HCIHOJIb30BAHUS

CJI0Bapeil M APYrux NOMCKOBBIX cucTeM. O0y4aromuicst CMOMKeT:

— OonpeAensaTh HeoOXOqUMbIE KIIOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

— OCYLIECTBIIATH B3aMMOJCUCTBHE C 3JIEKTPOHHBIMH IIOMCKOBBIMHM CHCTEMAaMHU, CJIOBAPSIMU;

— ($opMHPOBAaTh MHOKECTBEHHYIO BBIOOPKY W3 MOMCKOBBIX HCTOYHUKOB JUIs OOBEKTHBM3ALUU
pe3yJIbTaTOB IOUCKA;

— COOTHOCHTB IIOJIy4YE€HHBIE PE3YJIbTAThI IOUCKA CO CBOEH EATEIBHOCTBIO.

2.2.4 KommyHukaTuBHble YY ]|

11.  YmeHue opraHu3oBbIBATh Y4eOHOE COTPY/IHHYECTBO U COBMECTHYIO /eSITeIbHOCTh

€ YYUTeJIeM M CBepCTHMKAMHU; paboTaTh MHAMBUAYAIBHO U B TPYIIE: HAXOAUTh 00lIee pelieHue 1

paspemath KOH(DIUKTHI HA OCHOBE COTJIACOBAHMS IMO3WIMKA M y4yeTa HHTEPEcOB; (HOpMyInpoBaTh,

apryMEHTUPOBATh U OTCTaWBaTh CBOE MHEHKE. Q0Yy4alOIMHCH CMOMKeET:

— ONpEAEIATh BO3MOXKHBIE POJIM B COBMECTHOM 1€ATENBHOCTH;

— WIpaTh ONPEAEIECHHYIO POJIb B COBMECTHOM JIEATENBHOCTH;

— MpPUHUMATh MO3ULHI0 cOOECeHNKA, TOHUMAas MO3UIIMIO APYroro, pa3iuyarh B €ro peun: MHEHUE
(TOUKy 3peHus), JOKA3aTEeNbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bl, AaKCHOMBI, TEOPUH;

— ONIpenensiTb CBOM JEHCTBHS M JCHCTBUS TapTHEpa, KOTOpPBIE CHOCOOCTBOBAIM WU
MPETSITCTBOBAIM MPOYKTUBHOW KOMMYHHKAITNH;

— CTpOUTH MO3UTUBHBIC OTHOIIEHUS B MpoLiecce yueOHOH U MT03HABATEIbHOM NeSITeIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAHO OTCTaMBaTh CBOIO TOUKY 3PEHMS, B TUCKYCCHUH YMETb BBIIBUTATb
KOHTpapryMeHThl, MepedpazupoBaTb CBOK MbICIb (BJIaJ€HHE MEXaHHW3MOM SKBUBAJIEHTHBIX
3aMEH);

— KPHUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATH OMIMOOYHOCTH
CBOETO MHEHUS (€CJI OHO TAaKOBO) M KOPPEKTHPOBATH €T0;

— IpeasaraTh aJbTEPHATUBHOE PELICHUE B KOH(DIUKTHON CUTYaluy;

— BBIJEIATH OOLIYIO TOUKY 3pEHHS B JUCKYCCHH;

— JIOrOBAapUBAaThCS O MPaBUJIaX U BOIpPOcax JUid 0OCYXJACHHUS B COOTBETCTBUU C IIOCTaBJICHHOM nepes
TpYINON 3aa4eit;

— OpraHu3oBbIBaTh yueOHOE B3aMMOJIEicTBHE B Ipymie (ONpeAeisaTh OOLIue LEeIH, paclpenesTh
pOJH, 1OrOBapUBaThCs APYT C APYTOM U T. 11.);

— YCTpaHsATh B  paMKax  Juajora  pa3pelBBl B KOMMYHHMKallUM,  OOYCJIOBJIEHHBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI cOOeCeHNKA 3a7auu, (POPMBI MIIM COAEpKAHUS AUATIOTra.

12.  YMmeHHe OCO3HAHHO HCIIO0JIb30BATHh pedyeBblie CPeJACTBA B COOTBETCTBHM C 3aJaucit

KOMMYHHMKAllUKM Ul BBIPAXEHHMSI CBOMX YYBCTB, MBICIEH M INOTpeOHOCTEH I IUIAHUPOBAHMS U

pPETyJSILUKA CBOEH JEATENbHOCTH; BIJIAJEHUE YCTHOM M IHCBMEHHOW PEUYBI0, MOHOJOTMYECKON

KOHTEKCTHOU peubto. O0y4yarommiicsi CMOKeT:

— OIpEeJeIATh 33/1a4y KOMMYHHMKAIIMKA U B COOTBETCTBUHU C HEH OTOMPATH peUyeBbIC CPE/ICTBA;

— oTOMpaTh U UCHOJIb30BaTh PEUYEBHIC CPEACTBA B IpOLlECCe KOMMYHHUKALUU C APYTMMHU JIOABMHU
(Zmanor B mape, B Majoi Ipymnie u T. 11.);

— MPEeACTaBJIATh B YCTHOM WJIM MUCbMEHHOW (hopMe pa3BepHYTHIN M1aH COOCTBEHHOM J1€ATENbHOCTH;

— co0M0JaTh HOPMBI IYOJMYHOW peud, PErjiaMeHT B MOHOJOre M JIMCKYCCUU B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a7a4eH;

— BbICKa3bIBaTh U OOOCHOBBIBATh MHEHHUE (CYXJEHHE) U 3alpalirBaTb MHEHHE MapTHEpa B paMKax
JIaJIora;



— TPUHUMATH PEUICHHE B XOJI€ JUaIora U COTJIACOBBIBATH €r0 C COOECeTHUKOM;

— CO3/1aBaTb IIMCBMEHHBIE «KIMIIMPOBAHHBIE» W OPUTMHAIBHBIE TEKCTBI C MCIOJIb30BaHUEM
HEOOXOJIMMBIX PEUEBBIX CPEJICTB;

— UCIOJIb30BaTh BepOasbHBIE CpelCcTBa (CPEeiCTBA JIOTMUECKOM CBS3M) JUIS BBIACTICHHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIUICHUSI,;

— HCIOJB30BaTh HeBepOaIbHbIE CpelcTBa WIH HarJsHbIe MaTepHaJIbl,
HOJIr OTOBJICHHBIE/OTOOpaHHbIE MTOJT PYKOBOACTBOM YUUTEJIS;

— JlenaTh OLEHOYHBIA BBIBOJ O JOCTHXKCHUM LEJIM KOMMYHMKAaIlMM HEMOCPEACTBEHHO IIOCIIe
3aBEpLICHHUSI KOMMYHUKaTUBHOI O KOHTaKTa U 00OCHOBBIBATb €rO.

13. ®opmupoBaHue H pa3BUTHe KOMIETEHTHOCTH B 00JIACTH MCIOJIb30BAHUSA

HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHoJIoruil (1asnee — UKT). O6yuyaromuiicss cMoiKeT:

— IeJICHANpaBJIEHHO MCKAaTb M MCIOJIb30BaTh MH(MOPMALMOHHBIE DPECYpPChl, HEOOXOAMMBIE IS
peleHns yuyeOHbIX M MPaKTUYEeCKHX 3a1a4 ¢ moMorbto cpeacts UKT;

— BBIOMpATh, CTPOUTH U UCIOIH30BATH A/ICKBATHYIO HH(POPMAITMOHHYIO MOJIEIb JUIS Mepelau CBOUX
MBICJIEH CPEJCTBAMU €CTECTBEHHBIX M (POPMAJIBHBIX SI3BIKOB B COOTBETCTBUM C YCIOBUSIMU
KOMMYHHUKAIIHUH;

— BBIICIATh MH(OPMAIIMOHHBIN AaCHEeKT 3a/aud, ONEpUpOBaTh JAHHBIMH, HCIIOIB30BaTh MOJEIb
pELIeHUS 3a1a4H;

— WUCHOJIb30BaThb  KOMIBIOTEpHBbIE  TEXHONOTMHM  (BKJIIOYass  BBIOOp  aJeKBAaTHBIX  3ajaue
MHCTPYMEHTAJIbHBIX  IPOrPpaMMHO-AIlIapaTHbIX  CPEACTB U CEPBUCOB) Ul  PELICHUS
MH(OPMAIIMOHHBIX 1 KOMMYHHMKAIIMOHHBIX YU€OHBIX 33Ja4, B TOM YHUCIIE: BBIYMCIIEHUE, HATCAHNE
IUCeM, COUMHEHHH, JOKIaa0B, pedepaToB, CO31aHUE NPE3ESHTALUHN U Jp.;

— HCIOJIb30BaTh HH(GOPMALIHIO C yYETOM STHYECKUX U MIPABOBBIX HOPM;

— co3gaBaTb MH(GOPMAIMOHHBIE PECYPCHl Pa3HOTO THUIMAa M JJS pa3HbBIX ayJUTOpUM, COOII0JATh
MH(GOPMALIMOHHYIO TUTHEHY U NpaBHIia HH(POPMAIIMOHHOIN 0€30MacHOCTH.

2. 3. IlpenmeTHbIe pe3ybTaThl. MaTeMaTnka

B coorBercTBUM ¢ PT'OC OOO, npenmerHblie pe3yabratbl ocBoenusi QOII npuBoasites: B
ABYX 0JIOKax «BbIMYyCKHUK Hay4uTcs» M «BBINYCKHMK IOJYYHT BO3MOMKHOCTb HAYYHMTbCS»,
OTHOCSIIIMXCS K KOKJOMY Y4eOHOMY MpeAMETY, B TOM YHUCIIE U 110 Ipeamery «MareMaTHkay.

[InanupyemMble pe3ynbTaThl, OTHECEHHbIE K ONOKY «BBIMYCKHUK HAYYMTCH», OPUEHTUPYIOT
[OJIb30BaTENl B TOM, JIOCTH)KEHHE KAaKOrO YPOBHS OCBOEHHS YYEOHBIX ACHCTBHM C H3ydyaeMbIM
OIOPHBIM yYEOHBIM MaTEpUAIOM OKUJAETCS OT BBIMYCKHUKA. B 3TOT 00K BKIIOYAaeTCs KPYr y4eOHBIX
3aJa4, MOCTPOCHHBIX Ha ONOPHOM Yy4eOHOM Marepuaie, OBJIAJIEHHE KOTOPHIMH MPUHLUIUATIBHO
HEOOXOUMO ISl YCHEIIHOro oOy4yeHHUsl M COLMANM3allMd U KOTOpPblE MOTYT OBITh OCBOEHBI BCEMHU
o0y4Jarouuxcsi.

JlocTikeHne MiIaHUPYEMBIX PE3yJbTaTOB, OTHECEHHBIX K OJIOKY «BBIMYCKHUK HayduTCs»,
BBIHOCHTCSI HA HTOTOBOE OLIEHMBAHUE, KOTOPOE MOXET OCYIIECTBIATHCA KaK B XOJe 00Y4YEeHHUS, TaK
U B KOHIIE OOydeHHUs, B TOM 4Ymcie B (opMe TOCYAapCTBEHHOH HTOroBod arrecranuu. OleHka
JOCTHKEHMS TUIAHUPYEMBIX PE3yJIbTaTOB ATOro OJOKa Ha YpPOBHE BENETCS C IMOMOUIbIO 3alaHui
0a30BOro YpOBHS, a Ha YPOBHE JACHCTBUI, COCTABJISIONIMX 30HY ONUKaMIIEro pa3BUTHs OOJNBITUHCTBA
o0yJaromuxcs, — C I[OMOIIBIO 3aJaHU TOBBIIICHHOTO YPOBHS. YCIICIIHOE BBIIOJIHEHUE
oOyJaroluMucs, 3aJaHuii  0a30BOr0  YpOBHSI  CIYXHUT €IUHCTBEHHBIM OCHOBaHHEM  JUIS
MOJIO’KUTENBHOTO PELISHUS BOIIPOCa O BO3MOKHOCTH MIEPeX0/ia Ha CIEAYIONINI YpOBEHb 00yUeHUS.

B 06noke «BBINYCKHHK MOJYYMT BO3MOKHOCTb HAYYUTBCS» MPUBOMAATCS IUIAHUPYEMBbIE
pe3ynbTaThl, XapaKTEePU3YIOIIME CHUCTEMY YYeOHBIX JCUCTBUN B OTHOIICHUM 3HAHUM, YMEHUH,
HABBIKOB, PACIIUPSIONIMX U YrIyOJSIONMX [MOHMMaHHE OIOPHOrOo Yy4eOHOro marepuana WU
BBICTYAIOIIMX KaK IPOINEAECBTHKA Ui JalbHEMIIEro H3Y4EHHs [aHHOIO IpeaMeTa. YpPOBEHb
JNOCTIDKEHHH,  COOTBETCTBYIOUIMHA  IUIAHUPYEMBIM  pe3yjibTaraM  d3Toro  OJoKa,  MOTYT
MPOAEMOHCTPUPOBATh OTJIEIbHBIE MOTMBUPOBAHHBIE U CHOCOOHBIE oOydwaromuecs. B moBcenHeBHOIM
NpaKTUKE TNpernoJaBaHus Ied JAHHOro OJoKa He oTpadaThIBalOTCS CO BCEMH 0€3 HCKIIOYCHHS
00y4arolMMUCs KaK B CUJTY IOBBIILIEHHOW CJIOXKHOCTH Y4€OHBIX ACHCTBUM, TaK U B CUJIY IIOBBIIEHHON
CIIO)KHOCTH y4eOHOro MaTepuana W/WiIM €ro MpoNeleBTUYECKOr0 XapaKTepa Ha JIaHHOM YpOBHE
o0ydyenus. OLEHKa JOCTHMKEHUS IUIAHUPYEMBIX PE3yJIbTaTOB BEAETCS NMPEHMYILIECTBEHHO B XOJ€
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npouenyp, JOIYCKAFOINX IpeaoCTaBJICHHE u UCIIOJIb30BAHUE UCKITIOUUTENEHO
HerepcoHnpUIMpoBaHHON nHpopManun. COOTBETCTBYIONIAS TPYIIa PE3yIbTaTOB B TEKCTE BBIJCIICHA
KYPCHBOM.

3anaHus, OPUEHTUPOBAHHBIC HAa OLEHKY JIOCTHKECHMS IUIAHHPYEMBIX pPE3yJIbTaToB U3 OJO0Ka
«BpINMYCKHUK MOJYYHT BO3MOKHOCTh HAYYHMTbCS», MOTYT BKJIIOYATHCS B MaTe€pPHalbl UTOT'OBOTO
KOHTpOJNsL Onoka «BpimyckHUK HayduTcs». OCHOBHBIE €M TAaKOTO BKIIOYCHUS — MPEIOCTABHUTh
BO3MOKHOCTb OOYyYaroIUMCsl IPOJAEMOHCTPUPOBATh OBIajieHUE Oosee BBHICOKUM (IO CPaBHEHHIO C
0a30BbIM) ypOBHEM JOCTIDKCHM W BBIIBUTh JUHAMUKY pOCTa YHCIEHHOCTH Hamboee
HOATOTOBJICHHBIX OOydatomuxcs. [Ipu 3ToM HeBbIOTHEHHE O0YYAIONIMMUCS 33JaHHUH, C TTOMOIIBIO
KOTOpPBIX BEAETCSl OLEHKA JOCTUKEHHUS IUIAHUPYEMbIX DPE3y/IbTaTOB JAHHOTO OJIOKa, HE SIBISETCA
NPETSATCTBHEM IS IEpexXo0/ia Ha CIEAYIOINUN YPOBEHb 00yUYEHUSI.

2.3.1 BbImycKHMK Hay4uTcsi B 5-6 kiaccax (/s MCNOJb30BAHUSI B MOBCEIHEBHOH SKU3HH H
olecreyeHNsi BO3MOKHOCTH YCIIEIIIHOTO NMPOJ0JIKeHHs1 00pa3oBaHus Ha 0a30BOM YPOBHe)

DJIeMEeHThI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH

— OmnepuposaTh Ha 6a30BOM YPOBHE' MOHATHAMM: MHOYKECTBO, 2JIEMEHT MHOKECTBA, TI0JMHOKECTBO,
MIPUHAJIC)KHOCTH;

— 3aJaBaTh MHOXXECTBA MIEPEUNCICHUEM UX IJIEMEHTOB;

— HaxOAWTh NepeceueHue, 00bEeTUHEHNE, TOJIMHOKECTBO B IPOCTCHUINTUX CUTYAIIUSX.

B noeceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

— pacro3HaBaTh JOTMYECKU HEKOPPEKTHBIE BHICKAa3bIBAHMU .

Yucaa

— OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSITHIMU: HATYpaJIbHOE YHCIIO, IIEJI0€ YUCIIO, OOBIKHOBEHHAS
IpoOb, AecsTHUHas APOOb, CMEIIaHHOE YUCIIO, PAIlMOHATIFHOE YHCIIO;

— HCHOJb30BAaTh CBOMCTBA 4YHMCEN U IMpaBUjia JEUCTBUM C palUOHAIbHBIMU YHUCIAMH MPHU
BBITIOJIHEHUH BBIUMCIICHUH;

— UCIOJb30BaTh MPU3HAKK IEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U PEIICHUU
HECJIOXKHBIX 3a/a4;

—  BBINOJHATH OKPYIJICHUE PallMOHATBHBIX YHCENI B COOTBETCTBHUH C MPABUIIAMU;

— CpaBHHUBATh pallMOHAJIbHBIC YHCTIA.

B noeceonesnoit scuznu u npu usyuenuu Opy2ux npeomemos:

— OLIEHUBATh PE3yJIbTAThl BEIYMCICHUHN MIPHU PEIICHUN TPAKTUYECKUX 3a]1a4;

— BBINOJHATH CPAaBHEHUE YHCEN B PEAbHBIX CUTYALIUSX;

— COCTaBJISITb YHWCJIOBBIE BBIPAKEHUS MPU PEHICHUM NPaKTUYECKUX 3aJad W 3aJady U3 JPYrux
y4eOHBIX TPEAMETOB.

CraTncTHKa U TeOPHUSI BEPOATHOCTEMH

— IlpencraBnsaTh naHHbIe B BUJIE TAOIUII, TUArpamm,

— 4uTaTh WH(OPMAIHIO, TPEIICTABICHHYIO B BUJIE TAOJIHIIBI, THATPAMMBI.

TexcTroBBIC 32a024H

— PemaTth HeclOXXHBIE CIO)KETHBIE 3371a4l pa3HBIX TUIIOB Ha BCE apu(METHUECKUE ICHCTBUS;

— CTPOUTb MOJIENb YCJIOBHUA 3a7auu (B BUJE TAaOJIUIIbI, CXEMBI, PUCYHKA), B KOTOPOW JaHbl 3HAYCHUS
JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYHUH, C 1I€JIbI0 TIOMCKA PEIIEeHUs 3a/1a4H;

— OCYLIECTBISTH CIOCOO MOMCKA PELICHHS 3a/1a4H, B KOTOPOM PACCYKJIEHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WJIM OT TPEOOBAHUS K YCIOBHIO;

— COCTAaBJIATH IIaH PELLEHMs 3a/1auu; BbIICIATh 3TAIlbl PELICHUS 3aJauy;

— HHTEpIPETUPOBATh BBIYMCIUTEIBHBIE PE3YJIbTaThl B 3aJaue, UCCIEN0BATh MOITYYEHHOE pEIICHHE
3a/1a4y;

— 3HaTh pa3IMyKe CKOpocTeil 00beKTa B CTOSUEH BOAE, IPOTUB TEUEHUSI U 110 TEUCHUIO PEKH;

! 3,Z[GCL " Aajie€ — paCrno3HaBaTb KOHKPCTHBIC IIPUMEPDI O6H.II/IX IIOHATHH 110 XapaKTCPHbIM IIPHU3 HAKaM, BBIIIOJIHATH
HCﬁCTBPISI B COOTBCTCTBHU C OIIPCACICHUECM U HpOCTCﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3HUPOBATh IPUMEPAMU O6H.[I/Ie
ITOHATHSA.
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— pelaTh 337a4y Ha HaXOKJCHUE YaCTH YMCIIa U YHCa 110 €r0 YacTH;

— pemiaTth 3aJayd pa3HbIX TUIMOB (Ha paboOTy, Ha MOKYIKHU, Ha JBUXKEHHE), CBS3BIBAIOIIMX TpPU
BEJIMYUHBI, BBIJEIATH 3TH BEJIMYUHBI M OTHOILICHUS MEXIY HUMU;

— HaxOAMTh IIPOLEHT OT YMCJIa, YUCIO IO MPOLIEHTY OT HEr0, HaXOAUTh MPOLIEHTHOE OTHOIIEHHE
JIBYX YHCEJI, HAXOUTh MPOLIEHTHOE CHUYKEHUE WJIM MPOLEHTHOE MOBBIIIEHHE BETUYHUHBI;

— peuiaTh HECIOXHBbIE JIOTMYECKHE 3a7ja4l METOJOM PacCyKICHUM.

B noeceonesnoit scuznu u npu usyuenuu Opy2ux npeomemos:

— BBIJIBUTATh THIOTE3bl O BO3SMOKHBIX MPEICTHHBIX 3HAYEHUSX UCKOMBIX BEJIMUMH B 3ajaue (JejaTh
MIPUKUJIKY)

Harasinnas reomerpus

I'eomeTpuueckue Gurypol

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSAMU: (PUTypa, TOUKA, OTPE3OK, MpsiMas, JydY, JIOMaHas,
yIroda, MHOIOYIOJIbHUK, TPEYroJbHUK U YETBIPEXYI'OJbHUK, NPSIMOYIOJbHUK M  KBajpar,
OKPY>KHOCTb U KpYT, IPSIMOYT OJIbHBII MapajieNenumnes, Kyo, map.

— WN3obpaxars uzyyaemsbie GUTypbl OT PYKH U C IOMOIIbIO JINHEWKH U IIUPKYIIS.

B noeceonegnoi scuznu u npu uzyuenuu opyzux npeomemaos:

— pemath NPaKTHYECKUE 33/1a4H C IPUMEHEHUEM MPOCTEHIINX CBOUCTB (UTYP.

HN3mepeHus u BbIYMCIEHUS

— BBINOJHATh W3MEPEHUE MJIMH, PACCTOSHUM, BEJIIMYUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB s
WU3MEPEHUM JIUIUH U YIJIOB;

—  BBIYMCIATH IUIOMIAAH MPSMOYTOJIbHUKOB.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIUMCIATH PACCTOSHMS HA MECTHOCTHU B CTaHJAPTHBIX CUTYALUSX, IIOIIAIA MIPSIMOYTOJIbHUKOB;

— BBINOJHATH NMPOCTEHIINE MOCTPOEHUS M HM3MEPEHUs Ha MECTHOCTH, HEOOXOAMMBIE B peasibHOM
JKU3HMU.

HcTopusa MmaTteMaTuKHU

— ONKCHIBATh OT/IEIbHBIC BBIAAIOIINECS PE3YJITAThI, TOJYYEHHBIE B XOZ€ Pa3BUTH MaTEMAaTUKU KaK
HayKH;

— 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUMA U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMUPHOU
UCTOpHUEHN.

2.3.2 BuinyCKHUK ROIY4Um G03MOMCHOCMb HAyyumovca 6 5 - 6 Knaccax (0na obdecneuenusn
603MONCHOCHU YCHEUIHO20 NPOOOJINHCEHUA 00PA306AHUA HA OA3060M U Y21YDJICHHOM YPOGHAX)

DJieMeHTbI TEOPUH MHOKECTB M MATEMATHYECKOH JJOTHKH

—  Onepuposamv? NOHAMUAMU: MHONICECME0, XAPAKMEPUCTIUKI MHOICECEA, INEMEHIN MHOICECMEA,
nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCECMB0, NOOMHONCECMB0, NPUHAOTICHCHOCHD,

— onpeodensimb  NPUHAONENCHOCMb — INEMEHMA  MHONCECMBY, O00bEOUHEHUI0 U  NEPeceyeHuio
MHOJCEC8,; 3A0a8aMb MHONCECMBO C NOMOUbIO NEPEYUCTeHUS. INEMEHNO8, CI08ECHO20 ONUCAHUSL.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

—  pacno3nasamo 102UYECKU HEKOPPEKMHbIe 8blCKA3bLBANUSL,

—  cmpoumbs YenouKu yMo3aKuoyeHull Ha 0CHO8e UCNOIb308AHUS NPABUIL IO2UKUL.

Yucna

—  Onepuposamb NOHAMUAMU: HAMYPATbHOE YUCTO, MHOICECMBO HAMYPAIbHBIX YUCe], Yeloe YUCIO,
MHOJICECB0 Yelvlx uucel, 00ObIKHOGeHHAs O0podb, OecamuuyHas Opodb, CMEUAHHOe YUCIO,
PAYUOHATIbHOE YUCTO, MHONCECMBO PAYUOHANbHLIX HUCET, 2e0MEempPUYecKds UHMepnpemayusi
HAMYPAIbHbIX, YeLblX, PAYUOHAILHBIX,

—  NOHUMAMb U OOBACHAMb CMBLCL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

—  BLINOJHAMb BLIYUCTEHUS, 8 MOM YUCTE C UCNOAb308AHUEM NPUEMO8 DAYUOHAIbHBIX GbIUUCTEHUI,
000CHOBLIBAMb ANCOPUMMbL BbINOJIHEHUS. OCUCMEULL,

2 311ech U Jlasiee — 3HATh ONpEIETIEHHE IOHSTHS, YMETh TOSCHATH €M0 CMBICH, YMETh HCTIONB30BATh MOHATHE M €70 CBOMCTBA
TPH MIPOBEJCHNH PACCYKICHNUI, JOKAa3aTEIbCTB, PEIICHNN 3a/1ad.
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ucnonv3osams npuzHaku derumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouszgeedenus ducen
npU 8bINOJIHEHUU 8bIYUCTIEHUL U PeUeHUU 3a0ay, 000CHOBbI8AMb NPUSHAKU 0eTUMOCTU;
BbINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

VROPAOOUUBAMb YUC/LA, 3ANUCAHHBLE 8 8UOE 0ObIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

nHaxooumv HO/ u HOK uucen u ucnonvzosams ux npu peweHuu 3a0d;

onepuposams NOHsIMueM MoOYIb YUCId, 2eOMEMPUIECKAasl UHMePnpemayus Mooy Yucd.

B noeceonesnoi srcusnu u npu uzyuenHuu Opy2ux npeomen og:

NPUMEHAMb NPABUNA NPUOTUNCEHHBIX 8bIYUCIEHUL NPU peuleHUl RPAKMUYecKux 3a0ad U peueHuu
3a0a4 Opyeux yueOHvlx npeomMemos,

BbINOTHAMb CPABGHEHUE PE3YIbMAaAmos GblUUCICHUL NPU pPeuleHuu NPaKmuideckux 3a0ay, 8 mom
yuycne npUOIUINCEHHBIX 8bIYUCTICHU,

COCMABIAMb YUCTOBbLE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU PeuleHuy NPaKmuyeckux 3a0ay
u 3a0ay uz Opyeux y4eOHvlx npeomemos.

ypaBHeHHﬂ U HEPABCHCTBA

Onepupoeamz; HNOHAMUAMU. PABEHCME0, YUCTIOB60€ pABEHCNBO, YPABHEHUE, KOPEHb YPABGHEHUAL,
peuterue ypaereHus, 4uciloeoe Hepasencneo.

CraTuCcTHKA U TeOpUsl BepOSITHOCTe

Onepuposams NOHAMUAMU. CMOAOYAMbBlE U KPY208ble OUAzpammvl, mabauybl OAHHLIX, CpeoHee
apugmemuueckoe,

uzenekamv, UHhOpMayuro, NPeoCmasiennyo 8 mabauyax, Ha OUazpammax,

cocmasnsimes maoauybl, CMpPOUmMsb OUACPAMMbL HA OCHOBE OAHHbIX.

B noeceonesnoi srcusnu u npu uzyuenuu Opy2ux npeomen og:

ussneKamov, UHMEPAPEemMuUposams U Npeodpas’oevleams UHGopmayuio, NPeocmasieHHylo 8
MaodIUYax u Ha OUAPaAMMax, OMmpadxtcarowylo c8OUCMEa U XApaKmepUucmuKu pealbHblX NPOYeccos
U A6IeHUI.

TekcToBbIE 3a4a49H

Pewiamv npocmule u cnooicnvle 3a0auu  pasmwblX MUnos, a Makdxice 3a0aqi NOBbIUEHHOU
mpyoHoCmu,

UCNOIBL306aMb pa3Hble KPAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CLONCHBIX 3a0ay 0Jisi NOCMPOeHUs.
HOUCKOBOUL CXEMbl U PeUleHUsl 3a0aH,

3HamMb U NPUMEHAmMb 00a cnocoba NOUcKka peuwieHus 3aday (om mpeOO8aHUs K YCI08UIO U OM
YCN08Usl K mpeb08anuio);

MOOenUPoB8ams paccyicoenusi NPu NOUCKe peulerust 3a0ay ¢ NOMOWbIo 2pagp-cxemol,

8b10€151Mb IMANbl PpeueHUs 3a0adu U coOO0epHCanue Kaxrcoo2o smana,

UHMEPNPemuposams GbIYUCIUMENbHbIE Pe3YIbMamsl 8 3a0ade, UCCIe008amb NOIYUEHHOe peuleHie
3a0a4u;

AHATUBUPOBAML  BCEBO3MONCHBIE CUMYAYUU  B3AUMHO20 PACNONIONCEHUSL 08YX 00bEKmos u
UBMeHeHUe UX XapaKmepucmux npu COBMeCmMHOM 08UNCEHUU (CKOPOCTb, 8peMsl, PACCMOsIHUE) Npu
peuwieHuu 3a0a4 Ha O0s8udiceHue 08YX 00bEeKMO8 KAK 6 O0OHOM, MAK U 8 NPOMUBONOIONCHBIX
HANpasIeHusx;

uccnedo8ams  BCeBO3MOJICHbIe CUMYayuu Npu peuleHuu 3a0a4y Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCmeMbl Omcuema,

peuiamsv pazsHoobpasHvle 3a0ayu «HA 4acmuy,

peuwiamsb U 000CHOBLIBAMb C80€ peuleHue 3a0ay (8bloendmb MAMeMamuyeckylo OCHO8Y) Ha
HAX0JicOeHUe Yacmu Yucia u Yucid no e20 4acmu Ha 0CHO8e KOHKPENHO20 CMbLCIA Opodu,
0CO3HABAMb U OOBACHAMb UOESHMUYHOCMb 3A0a4 PA3HBIX MUNO0S, CEA3bIEAIOWUX MPU BeIUUUNbL (HA
pabomy, Ha NOKYNKU, HA OBUJICEHUe), 8blOeNsimb MU BEIUYUHbI U OMHOUEHUS MeHCOy HUMU,
NPUMEHAMb UX NPU peueruu 3a0ad, KOHCMpPYuposams coOCmMeeHHble 3a0ayl YKA3AHHbIX MUNos.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

evl0enams Npu pewleHuu 3a0ad Xapakmepucmukyu paccmMampusaemMol 6 3aoave Cumyayuu,
omauuHble Om pearbHulX (Mme, Om KOMOPbIX abCmpasupo8anucy), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ y4emom OMux Xapakmepucmuk, 8 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYeHmMpayuu, y4yumléams nioOmMHOCMb 8eUiecmad;
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—  pewams u KOHCmMPYUposamy 3a0aiu Ha4 OCHOBE PACCMOMPEHUs PEANbHbIX CUMYAYUl, 8 KOMOPbIX
He mpeOyemcsi MOYHbIU 8bIYUCTUMENLHBIL Pe3YIbmam,

—  pewams 3a0ayu Ha 08UICEHUe NO peKe, PACCMAMPUBAs PA3Hble CUCIEMbl OMCYemd.

Harasinnas reomerpust

I'eomerpuueckue purypni

— H3enekams, unmepnpemuposams u npeoopa3o8vieams UHGoOpMayuio 0 2eomempuyecKux ueypax,
npeoCcmasieHHyI0 Ha Yepmedcax,

— usobpaxcamov uzyuaemvie hucypol om pyKu u ¢ HOMOUWBIO KOMNBIOMEPHLIX UHCIMPYMEHMOS.

N3mepeHusi M BBIYUCICHHUS

—  BbINOJHAMb U3MepeHUue ONUH, PACCMOSAHUL, BelUYUH Y2l08, C NOMOUbIO UHCMPYMEHMO8 Ols
usMepeHull OUH U Y2l08;

—  BbIYUCTAMb NAOWAOU NPAMOY2O0IbHUKOS, K8AOpAmos8, 00beMbl NPAMOY20IbHbIX NAPAJLIeNenunedos,
Ky008.

B noeceonegnoit scuznu u npu uzyuenuu opyzux npeomemaos:

—  BbIYUCIAMb PACCMOAHUS HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsx, Niowaou y4acmkos
NPAMOY20]1bHOU hOpMbL, 0ObEMbL KOMHAM,

—  BbINOAHAMb NPOCMeUUue NOCMPOEHUSL HA MECIHOCMU, HEOOXO00UMbLE 8 PEAbHOU HCUSHU,

—  OYeHUusamv pasmepwvl peailbHulX 00bEKMO8 OKPYIHCAIOWe20 MUupa.

Hcropusa MmaTteMaTHKHU

—  Xapaxmepuzoeamv 6K1A0 GbIOAIOWUXC MAMEMAMUKOS 6 PAa36Umue Mamemamuku U UHbIX
HAay4Hslx ooracmell.

2.3.3 BoinyckHUK Hay4uTcs: B 7 - 9 kiaccax (1Jis1 HCHOJIb30BAHHUS B NMOBCEIHEBHOMN KU3HU H
olecrieyeHUs] BO3MOKHOCTH YCIIEIIHOTO NMPOJ0JIKeHHs1 00pa3oBaHusl Ha 0230BOM YPOBHe)

DJIeMEeHThI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH

— OnepupoBaTh Ha 6a30BOM YpOBHE® IOHATHAMH: MHOKECTBO, JIEMEHT MHOXKECTBA, TOMHOKECTBO,
MIPUHAJIEKHOCT;

— 3aJaBaTh MHOXXECTBA NEPEUNCICHUEM UX IJIEMEHTOB;

— HaxOJWTh NepeceueHue, 00beTMHEHNE, TOIMHOKECTBO B IIPOCTEUIITUX CUTYAIUSX;

— omepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMHU: ONpeJIEIeHne, aKCHOMa, TEOPEMa, J10Ka3aTeIbCTBO;

— MPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI JJIsl MOATBEPKICHUS CBOUX BbICKAa3bIBAHUM.

B noeceonegnoi swcuznu u npu uzyueHuu opyzux npeomemaos:

— HCIONB30BaTh rpauuecKkoe MpeCTaBIEHUE MHOXKECTB JUIS OMMCAHUS DPEajbHBIX IMPOLECCOB U
SBIICEHUH, TIPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Yucaa

— OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHSIMH: HaTYPAIbHOE YHCIIO, 1I€JI0€ YHCIIO, OOBIKHOBEHHAS
IpoOb, JecATUYHas JApoOb, CMEIIaHHas JApoOb, palMOHAIBHOE YHCIO, apU(pMETHUYECKHIA
KBa/IpaTHBII KOPEHb;

— HCHOJb30BAaTh CBOWCTBA YMCEI U IIPaBUJla ICHCTBUI ITPU BBIIIOJHEHNUH BBIYUCIICHU;

— UCIOJb30BaTh MPU3HAKKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHWH BBIYUCICHUN U PEIICHUU
HECJIOXKHBIX 3a/a4;

—  BBIMOJHATH OKPYIJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBHH C MPABHUIIAMU;

— OLEHUBAaTh 3HAYEHUE KBAIPATHOI O KOPHS U3 MOJIOKUTEIBHOTO 1IEJI0T0 YUCIa;

— pacro3HaBaTh pallMOHAJIbHbIE U UPPALMOHAIIbHBIC YUCIIA;

— CpaBHHMBATh YHUCIIA.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

— OLEHHUBATh Pe3yJbTaThl BEIYMCICHUMN NIPU PELICHUU TPAKTUUYECKUX 3a/1a4;

— BBINOJHATH CPABHEHUE YHUCEII B PEATHHBIX CUTYAIIUSX;

8 3,Z[GCL " Aajie€ — paCrno3HaBaTb KOHKPCTHBIC IIPUMEPDI O6H.II/IX IIOHATHH 110 XapaKTCPHbIM IIPHU3HAKAM, BBIIIOJIHATH
HCﬁCTBHSI B COOTBCTCTBHU C OIIPCACICHUECM U HpOCTCﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3HUPOBATh IPUMEPAMU O6H.[I/Ie
ITOHATHSA.
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— COCTaBJISATh YMCJIOBBIE BBIPAKEHHUS IPU PEIICHUU MPAKTUUYECKUX 3a7ad W 3aJad U3 JpYyrux
y4eOHBIX MPEAMETOB.

ToxnecTBeHHBIC TPeoOpa3oBaHuA

— BBINOMHATH HECHOXKHBIE NMPEOOpPa3OBaHMs U BBHIYMCICHUS 3HAYEHUH YHCIIOBBIX BBIPAKCHHIA,
COJiep’KalluX CTENEeHH C HaTypajJbHBIM I[IOKa3aTeleM, CTENEeHH C LEeIbIM OTPHUIATEIbHBIM
IIOKa3aTeNIeM;

— BBINOJHATH HECIIOXKHBIE MPEeoOpa3oBaHUs LIETBbIX BBIPAKCHHN: pacKpbIBaThb CKOOKH, NMPUBOIMTH
MOI0OHEIE ClIaraeMEIE;

— HCINOJIb30BaTh (OPMYJbl COKPAIlEHHOIO YMHOXXEHHUs (KBaJpaT CyMMBbI, KBajJpaT pa3HOCTH,
pa3HOCTb KBAJIPaTOB) AJIsl YIPOLIEHUS BBIUMCICHUM 3HAUEHUI BBIPAXKCHMUI;

— BBINOJHATh HECJOXHBIE NPEeoOpa3oBaHUsl APOOHO-JIMHEHHBIX BBIPAKEHUHW M BBIPAKEHUU C
KBAJIPATHBIMHU KOPHSAMU.

B noeceonesnoit scuznu u npu usyuenuu Opy2ux npeomemos:

— IIOHMMATb CMBICJI 3aIIUCH YUCJIA B CTAaHAAPTHOM BU/IE;

— OIepupoBaTh Ha 0a30BOM YPOBHE MOHATHUEM «CTAHIAPTHAsI 3aMIUCh YUCIIAY.

YpaBHeHUsS M HEPABEHCTBA

— OrnepupoBaTb Ha 0a30BOM YPOBHE IOHSATHSMM: PaBEHCTBO, YHMCIOBOE PABEHCTBO, YpaBHEHHE,
KOpEHb ypaBHEHUS, pEIlIeHHWE YpaBHEHHS, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO, pEIICHUE
HEPAaBEHCTBA;

— IPOBEPSATH CIPABEINBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

— pelaTh JIMHEHHbIE HEPABEHCTBA U HECJIO)KHbIE HEPABEHCTBA, CBOSIINECS K IUHEHHBIM;

— pelaTh CUCTEMBI HECIOKHBIX JINHEWHBIX YPAaBHEHUN, HEPABEHCTB;

— IIPOBEPSATH, SBJISETCS JIM JAHHOE YUCIIO PELLIEHUEM ypaBHEHNUs (HEPaBEHCTBA);

— pelaTth KBaJpaTHbIE YpaBHEHU 10 GopMyJie KOPHEN KBaIpaTHOI'O ypaBHEHUS;

— wu300pa)kaTh PELICHNs HEPABEHCTB U UX CHCTEM Ha YHUCIOBOW MPSIMOM.

B noeceonesnoit scuznu u npu usyuenuu Opy2ux npeomemos:

— COCTaBJISITh M peELIaTh JUHEHHbIE YPAaBHEHMsI NpPH PELICHUHM 3a/ady, BO3ZHUKAIOUIUX B JPYrHX
y4eOHBIX MMpeaMeTaX.

DOyHKIUHA

— Haxoauth 3Ha4eHnEe QYHKIUY 110 33JaHHOMY 3HAYCHHIO apTyMEHTa;

— HaXOJWUTbh 3HAYEHUE apr'yMEHTa 110 33JaHHOMY 3HaY€HUIO ()YHKIIMH B HECIIOKHBIX CUTYaLUsX;

— ONpEeAeATh IOJ0KEHUE TOYKM IO €€ KOOpAMHATaM, KOOPAMHATHI TOYKH IO €€ IMOJIOKEHHUIO Ha
KOOPAMHATHOM IJIOCKOCTH;

— 1o rpapuKy HaxXOIUTb OOJIACTb OIpPENCNICHUs, MHOXXECTBO 3HAUYEHWH, HyIH (QyHKIMH,
INPOMEXYTKHA 3HAKOMOCTOSHCTBA, IPOMEKYTKM BO3pacTaHUsl M YObIBaHMs, HauOoibllee U
HaMMEHbIIIee 3HAYCHUS (PYHKIIIH;

— CTPOUTH rpauK JIMHEHHON PyHKINY;

— TpoBepsATh, SBISAETCA JIM JaHHBI Trpaduk rpadpukoMm 3amaHHON (QyHKOMM  (JIMHEHHOM,
KBaJ[paTHYHON, OOpAaTHOM MPOITOPIIMOHAIEHOCTH);

— omnpeAensaTh NpUOIMKEHHbIE 3HAU€HUS! KOOPAWHAT TOYKHU NepecedeHus rpaduKoB (yHKIIHIA;

— omepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMH: IIOCIEI0BATEIbHOCTh, apupMeTHUecKas
IIPOIrpeccHsi, FEOMETpUUECKas IPOTrPECCHUS;

— pemaTth 3a7adyd Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBITh MOJYyYEH HEMOCPEICTBEHHBIM
nojicueToM 0e3 npuMeHeHus GopmyI.

B noeceonesnoit scuznu u npu usyuenHuu Opy2ux npeomemos:

— HCIONIb30BaTh TpaUKy peajJbHBIX MPOLIECCOB M 3aBUCUMOCTEH MJIsl OIpeNeleHUs UX CBOICTB
(HamOonplIME W HAWMEHbIIUE 3HAYEHMs, NPOMEXKYTKH BO3pacTaHUs M yObIBaHUS, 00JacTH
MOJOXKUTENbHBIX U OTPUIATEIbHBIX 3HAUEHUH U T.I1.);

— WCIIONIb30BaTh CBOWCTBA JMHEWHOW (YHKIMHM M ee TpaduK NpU peIIeHHH 3afad W3 JPYrux
y4eOHBIX MMPEIMETOB.

CraTuCTHKA U TeOPpHUS BePOSITHOCTEH

— HwMetp npencTaBieHrne 0 CTaTUCTHUECKUX XApaKTEPUCTHUKAX, BEPOSITHOCTU CIIY4aHOIO COOBITHS,
KOMOMHATOPHBIX 3a7a49ax;

— pewiatk nNpocTeiire KOMOMHATOPHBIE 33/1a4l METOOM MPSIMOI0 M OPraHU30BaHHOIO epedopa;
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— TMPEACTaBJIATH JaHHBIC B BUJIE TAOIHII, TUarpamMmm, rpauKoB;

— YWTaTh UHQPOPMAIUIO, IPEACTABICHHYIO B BUJIC TAOJIHIIBI, JHArpaMMBbI, rpaduka;

— ONpeAeNsaTh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTHUKU YUCIOBBIX HA0OPOB;

— OIICHUBATh BEPOSTHOCTH COOBITUS B IPOCTEHUININX CITydasix;

— HMETh MPEJICTABIICHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SBJICHHSIX.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

— OIICHMBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Tiepebdopa;

— HMETh NPEJICTABIICHNE O POJIM MPAKTHYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;

— CpaBHUBaTh OCHOBHbIE CTAaTHCTUYECKHE XapaKTEPUCTUKU, MOJYyYEHHBIE B IPOLIECCE PELICHHS
MPUKIAIHON 3a/1a4, U3YUEHUSI PEAIbHOIO SIBJICHHUS,

— OIEHUBATh BEPOSATHOCTh PEAbHBIX COOBITUM U SIBJICHUH B HECIIOKHBIX CUTYAIIHIX.

TexcToBBIE 32029UH

— PemaTh HecIOKHBIE CIOKETHBIE 3a7]a4X Pa3HBIX TUIIOB Ha BCe apuMETHIECKHUE CHCTBUS;

— CTPOHTH MOJIEJIb YCJIOBHS 3a7aud (B BUIEC TAOIHIIbI, CXEMbI, PUCYHKA WJIM YPAaBHEHUs), B KOTOPOI
JaHbl 3HAYEHUSI IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJTMUHH, C I[EJIbIO MIOMCKA PEIICHUS 3a/1a4H;

— OCYHIECTBIISATH CIIOCOO MOKCKA PEIICHUs 3a/1a4H, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

— COCTaBJIATH IJIaH PEIICHUs 3a1a4u;

— BBIIEJATH ATANbl PEUICHUS 3a]a4H;

— HHTEPIPETUPOBATH BHIUMCIUTEIBHBIC PE3YJbTAThl B 3ajaue, UCCIEAOBATh MOTYYEHHOE pEIICHUE
3a/1a4u;

— 3HAaTh pa3Inuue CKopocTel 00bEeKTa B CTOSUYEH BOJIE, MPOTUB TEUEHUS U MO TEUCHUIO PEKH;

— peuaTh 33Ja4d Ha HAXOXKJICHHE YaCTH YUCJIA U YUCIIA 110 €r0 YacTH;

— pemaTh 3aJadd pa3HBIX TUIOB (HAa paboTy, Ha IMOKYIKH, HAa JBIKEHUE), CBSI3BIBAOIIMX TPHU
BEJIMYMHBI, BHIACTSATH OTH BETUYUHBI U OTHOIICHUS MEX1Y HUMH,

— HaXOAWUTb MPOLEHT OT YKCJIA, YUCIIO IO MPOLEHTY OT HEr0, HAXOAUTh MPOLEHTHOE CHUKEHUE WU
MIPOLICHTHOE TTOBBIIICHUE BEIMYUHBI;

— pelaTh HECJIOXKHbIE TIOTUYECKHE 3a/1a4l METOJOM PAacCYkKICHUM.

B noeceonesnoit scuznu u npu usyuenuu Opy2ux npeomemos:

— BBIJIBUTATh TMIOTE3bl O BO3SMOXKHBIX MPEICIbHBIX 3HAYEHUSX UCKOMBIX B 33/1a4€ BEJIMUUH (J1€1aTh
MPUKUJIKY).

I'eomerpuyeckue Gpurypsl

— OmnepupoBatb Ha 06a30BOM YpOBHE IMOHITHAMHU T€OMETPHUYECKHX UTYP;

— UW3BJIEKaThb MH(OPMALMIO O T€OMETPUYECKHX (Urypax, MPEICTaBICHHYI0 Ha YepTeXax B SIBHOM
BU/JIE;

— TPUMEHSTH JJIs PEIICHUs 3a/1a4 TeOMEeTpUIecKue (DaKThl, €CIIM YCIOBUS X PUMEHEHUS 3a/1aHbI B
SABHOM (opMe;

— pemaTh 337ja4d Ha HAXOXKJCHHE T€OMETPUUECKUX BEJIHUMH MO 00pa3am Hii airopuTMam.

B nogeceonegnoi swcuznu u npu uzyueHuu opyzux npeomemaos:

— HCTOJh30BaTh CBOMCTBA T€OMETPUUYECKUX (DUTYp IS peIIeHUsT TUIIOBBIX 3aj1a4, BO3HUKAIOIIUX B
CUTYaIUsX MOBCEAHEBHOM )KM3HU, 3a/1a4 MMPAKTUYECKOTO COACPKAHHUSI.

OTHoOmEeHNs

— OmnepupoBarb Ha 0a30BOM YpOBHE INOHSTHUSMH: PAaBEHCTBO (UTYp, paBHbIE (PUTYPHI, paBEHCTBO
TPEYTObHUKOB, MapajUIeIbHOCTh MPSIMBIX, MEPHEHAUKYISIPHOCTh MPSIMBIX, YIJBI  MEXKIY
MPSIMBIMH, TIEPIICHIUKYJISIP, HAKIIOHHAS, IIPOEKIIUSL.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIONB30BaTh OTHOILICHUS Ui PELIEHUs MPOCTEUINX 3a/1a4, BOSHUKAIOUINX B PEabHON KU3HU.

HN3mepeHus n BLIYMCICHUS

— BpIMonHATE M3MEpEeHUEe UIMH, PACCTOSHHM, BEJIWYMH YIJIOB, C MOMOIIBI0 MHCTPYMEHTOB IS
U3MEPEHUI UTHH U YIJIOB;

— MNpUMEHATh (HOPMYINbl TEpUMETpa, IUIOMATM U O00beMa, IUIOMIAAW TOBEPXHOCTH OTIEIbHBIX
MHOTOI'PAaHHUKOB TIPH BBIUMCIICHUSX, KOTJIa BCE JaHHBIC UMEIOTCS B YCIIOBHH;

— npuMeHsTh Teopemy Iludaropa, 6a3oBbie TPUTOHOMETPUYECKHE COOTHOLIEHUS AJISi BBIYUCIICHUS
JUIMH, PACCTOSTHUM, TUIOLIAJAEN B POCTEUILNX CITydasiX.
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B noeceonesnoit scuznu u npu usyueHuu Opy2ux npeomemos:

— BBIYMCIATH PACCTOSHUS HAa MECTHOCTH B CTAHJIAPTHBIX CHUTYaIUsAX, IUIOMIAAM B IPOCTEHUIINX
Clly4yasix, IPUMEHSTh (POpMYJIbl B MPOCTEHIINX CUTYAIUSIX B IIOBCEHEBHOM JKU3HU.

I'eomeTpruyeckue nocTpoeHus

— MW3obpaxarh TUMNOBBIE MJIOCKHE (QUIYpbl U (GUIYpbl B IMPOCTPAHCTBE OT PYKHM M C IOMOUIBIO
UHCTPYMEHTOB.

B noBcegHeBHOM KU3HM M NIPH M3YYECHHHU APYTUX NIPeIMeETOB:

—  BBIINOJHATH NPOCTEHIINE TOCTPOSHHSI HA MECTHOCTH, HEOOXO/IMMBbIE B PEAJIbHOM JKU3HH.

— T'eomeTpuueckue npeodpazoBaHus

— Crpouts ¢purypy, CHAMMETPUUYHYIO JTAaHHOH (PUType OTHOCHUTEIIBHO OCH U TOUKH.

B noeceonegnoi swcuznu u npu uzyueHuu opyzux npeomemaos:

— pPacHo3HaBaTh JIBUKEHHE OOBEKTOB B OKPYXKAIOIIEM MHUPE;

— pacno3HaBaThb CHMMETPUYHBIE (PUTYPHI B OKPYKAIOILIEM MUDE.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

— OmnepupoBarb Ha 0a30BOM YpOBHE MOHATHSIMM BEKTOpP, CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOPA
Ha YMCJI0, KOOPAWHATHI Ha IUIOCKOCTH;

—  OIpeneNsATh MPUOIMKEHHO KOOPAMHATHI TOUKU MO €€ M300paKEHUI0 Ha KOOPAWHATHOM MIIOCKOCTH.

B noeceonesnoit scuznu u npu uzyueHuu Opyux npeomemaos:

— HCIIONB30BaThb BEKTOPHl JJIS PELIEHMS MNPOCTEMININX 3aJad Ha ONPENCIIEHHE CKOPOCTH
OTHOCHUTEJIBHOI'O JIBUYKEHUS.

Hcropust MaTeMaTUKHU

— OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS PE3YJIbTAThI, IOTYYCHHBIE B XO€ PA3BUTHS MaTEMAaTHKHU KaK
HayKH;

— 3HAaTh IPUMEPbl MAaTEMAaTUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMHPHOM
HCTOPUEH;

— IIOHMMAaTh POJb MaTEMaTUKHU B pa3Butuu Poccun.

MeTtoabl MaTeMaTHKH

— BeiOupate noaxoAsmmil M3ydyeHHbI METOA JUIsl PELICHHMs M3YYEHHBIX THUIIOB MAaTeMaTHUYECKHX
3a/1a4;

— IlpuBoauTh IpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOIIEH JNEHCTBUTEIBHOCTH U
IIPOU3BEIICHUAX HCKYCCTBA.

2.3.4 BuvinyckHuxk noayuum 603modcHOCMb Hayuumvcs ¢ 7 - 9 Knaccax (01a obecneuenus
B03MONCHOCHU YCREUWIHO20 NPOOOJIIHCEHUS 00PA306AHUA HA DA3060M U Y2IIYOIIEHHOM YPOGHAX)

DJIeMeHThI TEOPUH MHOKECTB H MATEMATHYECKOI JIOTMKH

—  Onepuposamv® nonsmusmu: onpedenenue, meopema, aKCuoMa, MHONCECME0, XAPAKMEPUCTUKU
MHOJICECMBA,  DNIeMEHM  MHOJNCECm8d, Nycmoe, KOHeuHoe U OeCKOHeuHoe MHOMCEeCmEo,
HOOMHONCECMB0, NPUHAONEHCHOCMb, BKIIOYEHUE, PABEHCIBO MHONCECTE,

= U300pascamov MHOMCECMBA U OMHOUEHUE MHONCECIE C NOMOWbIO KpYy208 Jiliepa,

— onpedensimb  NPUHAONENCHOCMb — INEMEHMA  MHONCECMBY, O00beOUHEHUI0 U  NEpeceyeHuio
MHOJICECE;

= 3a0a8amb MHOHICECMB0 C NOMOWbIO NEPEUUCTEHUS IIEMEHMO08, CTIOBECHO20 ONUCAHUS,

—  Onepuposamv NOHAMUSAMU. BbICKA3bIBAHUE, UCHUHHOCHb U TONCHOCHIb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3LIBANHUN, ONepayuu HAO BbICKA3LIGAHUAMU. U, UIU, He, YCIO08Hble BblCKA3bIBANHUS
(umnauxkayuu),

—  CmMpoumb 8blCKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIGAHUII.

B noeceonesnoi scuznu u npu uzyuenHuu opyzux npeomemos:
—  cmpoums YenouKu yMo3axKuioueHull Ha 0CHO8e UCNOIb308AHUS NPABUIL IO2UKLL,

4 311ech W nasee — 3HATH ONpPE/ETEHHE TIOHATHS, YMETh TOSCHSATE €70 CMBICI, YMETh HCTIONb30BaTh MOHATHE W €r0 CBOHCTBA
IpH MIPOBEJCHNH PACCYKICHNUH, JOKAa3aTEbCTB, PEIICHNN 3a/1ad.
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ucnojsbzoeamsb MHOJ)CECMBA, onepayuu ¢ MHoaIcecmeamu, uUx 2pad)uuecme npedcmaeﬂeHue ons
ONnucarusl pedajlbHovlx npoyeccoes u S6NeHUU.

Yucaa

Onepupoéamv NOHAMUAMU: MHOHNCECMBO HAMYPALLHBIX YUCET, MHONCECEO YeNblX Ulcel,
MHOXHCECMBO DAYUOHAILHBIX HUCEN, UPPAYUOHATbHOE YUCTO, K8AOPAMHbIL KOPEeHb, MHOMICECMB0
0eliCmEUMEeNbHbIX  YUCel,  2eOMEeMmpUdecKds — UHMepnpemayus  HAMypaibHblX, — YeblX,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCE,

HOHUMAM®b U 0OBACHAMb CMBLCT HO3ZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

BbINOIHAMb BLIYUCTICHUS], 8 MOM YUCTIe C UCNOTIb308AHUEM NPUEMO8 DAYUOHALLHBIX bIUUCTICHULL
BbINONHAMb OKPY2IeHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCIA,

npeoCcmasisims PAYUOHAIbHOE YUCTO 8 BUOE 0eCAMUUHOU OpoOU

VROPAO0UUBAMb YUCILA, 3ANUCAHHbBLE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU;

nHaxooumvs HO/ u HOK uucen u ucnonvzosams ux npu pewieHuu 3a0ay.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

NPUMEHSIMb NPABUIA NPUOTUNCEHHBIX GbIYUCICHULL NPU PeUleHUU NPAKMUYECKUX 3a0ad U peueHuu
3a0ay opyaux y4eOHbIX npeomemos,

BbINOIHAMYb CPABHEHUE Pe3YIbMAaAmos BbIYUCIeHUL NPU pDeuleHuU NPaAKmuyeckux 3aoay, 8 mom
yucie NPUOIUNCEHHBLX GbIYUCTEHUIL,

COCMasnAms U OYEeHUBAMb YUCIO8ble BbIPANCEHUS NPU pelleHUU NPAKmudeckux 3a0ad u 3a0ay u3
Opyeux y4eonvix npeomemos;

3anUCHI8amb U OKPYIsiMb YUCI0BblE 3HAYEHUS PEedlbHblX GeIUYUH C UCHOIb30BAHUEM DA3HbIX
cucmem usMepeHus.

ToxnecTBeHHbIE NPe0OpPa30oBaHUS

Onepupoéams NOHAMUAMU CMENeHU ¢ HAMYPATbHLIM NOKa3amenem, CMeneHu ¢ YeabiM
OMPUYAMenbHbIM NOKA3AMenem,

BbINOIHAMYb  NPeodPA308AHUSL YETbIX BbIPANCEHUll: Oelcmeuss ¢ OOHOYIeHAMU (ClodceHue,
BLIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUICHAMU (COJCEHUe, GblYUMAHUE, YMHONCEHUE),
BLINOIHAMb PA3JIONHCEHUE MHOLOUIEHO8 HA MHOJCUMENU 0OHUM U3 CHOCOO08: 8blHeCeHUe 3d CKOOKY,
2PYNNUPOBKA, UCNONb308AHUE POPMYII COKPAUJEHHO2O YMHONCEHUS,

8bL0€IAMb K8AOPAM CYMMbL U PASHOCIU OOHOYNEHO8,

PAcCKIaovleams Ha MHONCUMENU KBAOPAMHbIL  MPEeXUIeH,

BbINOIHAMb NPEOOPA30BAHUS BbIPANCEHUN, COOEPHCAUUX CIENeHU C YeabiMU OMPUyamelbHbIMU
NOKA3amensiMu, nepexooums om 3anucu 6 8ude CmeneHu ¢ Yeavlm OmpuyamenbHblM noKazamenem
K 3anucu 6 gude opoou;

8LINONIHAMYL ~ NPeodpaA308aHuss.  OPOOHO-PAYUOHATILHBIX — BbIPAJICEHUN.  COKpawjeHue Opooell,
npusedenue aneebpaudeckux opoobell Kk 0Owemy 3HAMeHamento, Cl0HceHue, YMHOMCeHUe, OelleHue
aneebpauveckux Opobel, 6036edeHue ancedpauieckou Opobu 6 HAMYPANLHYIO U Yeryio
OMPUYAMENLHYIO CIEeNneHb,

8bINOIHAMb NPEOOPA3Z0BANUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

BbINOIHAMb NPEOOPA3Z0BAHUSL BLIPAICEHULL, COOEPAHCAUJUX MOOYIb,

8v10eAmsb K8AOpam CYMMbl ULU PASHOCMU O8YYIEHA 8 BbIPANCEHUAX, COOEPAHCAUUX K8AOPAMHbLE
KOPHU.

B noeceonesnoit scuznu u npu uzyueHuu opy2ux npeomemos:

8bINOIHAMb NPeoOPA308aAHU U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPTMHOM 8U0e;
BbINOIHAMb NPE0OPA308aHUS ANICEOPAULECKUX BbIPAMCEHUL NPU peuleHUul 3a0ay Opyux y4eOHbIX
npeomemos.

YpaBHeHUS M HEPABEHCTBA

Onepuposams noHAmMuAMU: YPAGHEHUE, HEPABEHCMEO, KOPEeHb YPABGHEHUs, peuleHie HePpaseHcmed,
PABHOCUNIbHBIE YPABHEHUS, 001ACMb ONpedeleHUsl YPAGHeHUs (HepA8encmaa, CUCmembl YPasHeHUll
UnU HepageHcms),;
pewiams JuHelnble YPAGHeHUs U YPAGHEHUsl, CB0OUMbLE K TUHELIHbIM C NOMOWbIO MONCOECMEEHHBLX
npeobpazosanuil;
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pewiamsb  Kaopammuvlie YPAGHEHUs U YPAGHEHUS, CBOOUMble K KBAOPAMHLIM C HOMOWbIO
MOJHCOECMEEHHbIX NPeodPA308AHULL,
peuiams OpoOHO-IUHEelIHbIe YPAGHEHUS,

pewiams npocmetiviue UppayUoHaIbHble YPasHeHUus 8Uoa / f(x)=a, Jf(x)=, / g(x);

n
peuiams ypagHerus éuda X =4a;
pewams YpagHeHUss CHOCOOOM PA3NONCEHUS HA MHONCUMENU U 3AMEHbl NEPEMEHHOU;
UCNONb308aAMb MEMOO UHMEPBANO8 OISl peUEeHUsl YelblX U OPOOHO-PAYUOHATIbHBIX HEPABEHCE;
pewamp JuHeliHble YPAGHEeHUS U HePABeHCEa C Napamempamu,
pewams HeCl0dCHble K8AOPAMHbIE YPAGHEHUS C NAPAMEMPOM;
peuwamsb HeCl104CHbLE CUCeMbl TUHEUHbIX YPAGHEHUU C Napamempamu,
peuams HeCI0HCHbIE YPAGHEHUS 6 YEIbIX YUCIIAX.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

cocmasnams U peuams JUHelHble U K8aopamHvie YPAGHeHUs, YPAGHEHUs, K HUM C800Auuecs,
cucmembl JUHENUHbIX YPAGHEHU, HePABEHCME NPU peuleHUl 3a0ay OpY2UxX Y4eOHbIX NPeoMemos;
BbINONHAMb  OYEHKY HNpasoonoooduss pe3yibmamos, NOAYHAeMblX Npu peueHuu JIUHEUHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCMeEM JIUHEUHbIX VPAGHeHUll U HepaseHCme Npu peuleHuu 3a0ay
Opy2ux yueOHvIX npeomMemos;

8bI0UPAML COOMBEMCMBYIOWUEe YPAGHEHUs, HEePABEHCMEA UNU UX CUCIeMbl 015 COCMABIeHUs
mMamemamu4eckou Mooenu 3a0aHHOU PealbHOU CUMYayuu Ui NPUKIAOHOU 3a0a4iL,

yMemsb UHMepnpemuposams NOIYYeHHbIN NPU PeueHul YPaeHeHUs, Hepa8eHCmaea Uil CUcmembl
pe3yiemam 6 KonmeKkcme 3a0aAHHOU PeaibHOU CUMYayuu Ui RPUKIAOHOU 3a0adu.

DOyHKIUHT

Onepuposams NOHAMUAMU. YHKYUOHATbHASL 3A8UCUMOCTb, DYHKYUS, epApuK GyHKYuU, cnocodbl
3a0anus  QyHKyuu, apeymenm u 3HaueHue Q@OYHKYuu, 001aACMb OnpeodeneHus U MHONCECmBEo
3HayeHull yHKYUuL, HYIU YHKYUL, NPOMENCYMKU 3HAKONOCMOAHCIEd, MOHOMOHHOCIb (QYHKYUU,
YeMmHOCMb/HeUemHOCMb (DYHKYUU,
cmpoums  2paghuku  IUHEUHOU, KBAOpAMuUYHOU (QYyHKYUll, 00pamHoOU NPONOPYUOHATLHOCU,
@dynryuu suoa: y=a+L, y = \/;, Yy = 3/;' y=|x|;

X+b
Ha npumepe KeaopamudHol (yHKYuU, UCNOIb306ams npeobpazosanus pagura ¢yuxyuu 'y = f(X)
ons nocmpoenus epaguros ynkyuii 'y = af (kx +b)+c;

COCMasnsimb YPAGHeHUs: NPIMOU N0 3A0AHHBIM VCIOBUAM: NPOXOOsiuyel uepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWell Yepe3 OaHHYI0 MOYKY U NaApalielbHOU OAHHOU NPAMOU;
uccneodosams QYHKYuI no ee epapuxy;

HAX00Umb MHOJNCECMEO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8AOpamu4Hou Gynkyuu,

onepuposams NOHAMUAMU: nocnedo8amenbHOCb, apugmemuueckast npoepeccus,
2e0MempUYecKas nPo2pecCcusl,;

pewams 3a0ayu Ha apu@dMemudecKyio u 2eoMempuieckyro npocpeccuio.

B noeceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

ULTIOCMPUPOBAMb ¢ NOMOWbIO  2pAuKa  peanbHylo  3A8UCUMOCMb U  NPOYecc No  UX
Xapakxmepucmuxam,
UCNOB3068AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NpU peuleHuu 3a0ay u3 opyeux
VUeOHbIX NPeOMemos.

TexkcToBbI€ 3a1a4N

Pewams npocmeie u crodcuvie 3a0auu  pasHuLIX MUNos, d mMakdxice 3a0auu NOBbIUEHHOU
mpyoHocmiu,

UCNONb308aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOENU MEKCMO8 CLONCHBIX 3a0ay 015 NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHUs 3a0ay;

paziuuams Mooelb MeKCma U MoOelb peuleHus 3a0ayu, KOHCMPYuposams K OOHOU MOOenu
PeUeHUs HECLONCHOU 3A0a4U PA3HbLEe MOOeIU MEKCMa 3a0ayu;
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3HAMb U NPUMEHAMb 00a cnocoba NOUcKa peuwieHus 3a0ay (om mpeOOo8aHus K YCl08UIO U OM
YCn08us K mpebo8anuio);

MOOENUPOBaAMb PACCYHCOCHUSL NPU NOUCKE PeUleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxembl,

8b10€/1AMb IMANbL peUleHUs 3a0adu U CO0ePAHCAHUe Kai 0020 Imand,

yMems GblOUPAMb ONMUMANILHLIL Memo0 peuwleHus 3a0auu U O0CO3HAB8Amb 6blO0p Memood,
pacemampusams paziuyHble Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0adu, eciu 03MONCHO,
AHAIU3UPOBAMb 3aMPYOHEHUs NPU peulenu 3a0a4;

BbINOTHAMY PA3IUYHBLE NPEOOPA308AHUS NPEONONHCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBblE 3A0aYU
U3 OAHHOMU, 8 MOM Yucle 0Opammvle;

UHmMePNpemupos8ams GbI4UCIUMENbHbIE Pe3)IbMamsl 8 3a0ade, UCCIe008amb NOIYUeHHOe peuleHie
3a0a4u;

AHATUBUPOBAML  BCEBO3MOJICHbIE CUMYAYUU  B3AUMHO20 PACNHONIONCEHUsL 08YX 00bEKmos U
UBMeHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pacCmosHue) npu
pewieHuu 3a0a4 Ha O0sudceHue 08YX 00BLEKMO8 KAK 6 O0OHOM, MAK U 8 NPOMUBONOIONCHBIX
HAanpasieHusIx;

UCCe006amb  6CEBO3MOJICHbIE CUMYAYUU NPU  peueHuy 3a0ay Ha O08UNCEHUe Nno  pexe,
paccmampueams pazuvie CUCHEMbl OMcuema;

pewams U 00O0CHOBbIBAMb CB0€ peuleHue 3a0ay (8bloeisimb MAMeMamuyecKyilo OCHO8Y) Ha
HAXO0JCOEHUe YaACTU YUCLA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCAA Opodu,
pewams pazHooopasuvie 3a0auu «Ha 4acmuy,

0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 3A0a4 PA3HLIX MUNOB, CEA3bIBAIOWUX MPU BeTUYUNbL (HA
pabomy, Ha NOKYNKU, HA O8UdICEHUE), BblOeNsAMb MU BEIUHUHbL U OMHOULEHUS MedHcOy HUMU,
APUMEHAMb UX NPU peuenuy 3a0ai, KOHCMpPYUuposams cooCmeenubie 3a0ay YKA3aHHbIX MUNo8;
671a0emsb OCHOBHBIMU MEMOOAMU PeUleHUsl 3A0aY HA CMeCU, CNIABbL, KOHYESHMPAYUuU,

pewams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbL ¢ 000CHOBAHUEM, UCHONb3YS
pasHvle cnocoowl;

pewams jocudecKue 3a0adu pasHbiMu Cnocooamu, 6 mom uucie, ¢ 08yMs OJIOKAMU U C Mpems.
OnoKaMu OAHHBIX ¢ NOMOWbLIO MAOIUY,

pewiams 3a0ayu N0 KOMOUHAMOPUKe U Meopuu 6eposmuocmeli HA OCHO8E UCHONb308AHUS
UBYYEHHBIX MeMO0008 U 000CHOBbIBAMb peuleHUe;

pewams HeClodCHble 3a0ayu N0 MaAMeMamuyeckol Cmamucmuxe,

081a0emb ~ OCHOBHbIMU — MemoOdMU  PeuleHUsi  CIOHCEMHbIX — 3a0day:  apu@memudeckutl,
aneebpaudeckut, nepebop 6apuaHmos, 2eoMempuyeckul, epaguyecKkutl, NPUMeHImMs UX 6 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoii scusnu u npu uzyuenHuu opyzux npeomemos:

8vl0eNaAms Npu peuwleHuu 3a0ad XapakmepucmuKku paccmampueaemol 6 3adave Cumyayuu,
OmMIUYHblE OM peanvHulX (Mme, Om KOMOPbIX abCMpasupo8anucy), KOHCMPYUPOBAMb HOBble
cumyayuu ¢ y4emom OSMux Xapaxkmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4uumuléams nioOmMHOCHb 8eujecmad;

peuwiams U KOHCMPYUpos8ams 3a0ayu Ha OCHO8E PACCMOMPEHUs PealbHbIX CUMYAyUll, 8 KOMOpbIX
He mpeOyemcs MOYHbIL 8bIYUCTUMEILHBIL Pe3YIbmam,

pewams 3a0ayu Ha 08udCeHUe No peKe, paccCMampusas pasHvle CUCHEeMbl OMcYyema.

CraTucruka u Teopus BepOHTHOCTeﬁ

Onepuposams NOHAMUAMU. CMOAOYAMblEe U KPY208ble OUaAzpammvl, mabauybl OAHHLIX, CpeoHee
apugmemuueckoe, meouana, Hauboabuiee U HaAUMeHblUlee 3HAYEHUs. 8bIOOPKU, pa3mMax 6blOOpKU,
oucnepcusi u cmanoapmHuoe OmKIOHeHUe, CAY4auHds USMEHYUBOCNb,

usenekamov UHGopmayuro, npeodcmasieHHy0 8 mabauyax, Ha OUazpammax, cpaguxax;,

cocmasnsims mabauysl, CMpoums OUaApamMMbl U 2papuku Ha 0CHO8e OAHHBIX,

onepupoeamv NOHAMUAMU. PAKMOPUAN HUCTA, NEPECMAHOBKU U COYEMAaHUs, mMpeyeoibHUK
Tackana;

NPUMEHAMb NPAGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHBIX 3a0al,

onepuposamv NOHAMUAMU. CAYYAUHBIN ONbIM, CAVYAUHBLIU 6b100p, UCHbIMAHUE, J1eMEeHMAaAPHOe
cayuatiHoe coovimue (Ucxood), Kiaccuweckoe onpeoeieHue 8eposmHOCMU CAVHAUHO020 COObImusl,
onepayuu Hao CIYYAUHLIMU COOLIMUAMU,
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—  npedcmasinmov UHGOPMAYUIO C NOMOUBIO KPY208 Dinepa;
—  pewams 3a0ayu HA 8bIYUCTEHUE BEPOSIMHOCTIU C NOOCYENMOM KOIUYeCmEd 8apuanmos ¢ HOMOubIo
KOMOUHAMOPUKU.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

—  u361eKamv, UHMEPNPemuposams U npeobpas0evleamsv UHGOpMayulo, NpeoCmasieHHYI0 8
maoauyax, Ha OUaspamMmax, cpagukax, ompaxcalouyio ceoUCMea U XapaKmepucmuku pealbHblx
npoyeccos u AeieHull;

— onpedenrsmv CcMAmMucmMuyecKue Xapakmepucmuku 6blO0poK No mabauyam, Ouazpammam,
epaghuxam, 6bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHUs 3a0adu,

—  OYeHUsamv 8epPoOIMHOCHb PEabHbIX COOLIMULL U ABTEHU.

I'eomerpuyeckue Gpurypsl

—  Onepuposame NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

—  ussleKamv, UHMEPNPemupo8ams U npeodpas08bl8ams UHGOPMayUuio 0 2eomempuieckux guypax,
NpeoCmasieHHyI0 Ha Yepmextcax;

—  NpuMeHAmMb 2eomempuieckue Gakmsl OnA peuleHus 3a0ay, 6 MOM uucie, Npeononazarouux
HeCKOIbKO WaA208 PeueHUsl;

—  gopmyruposams 6 npocmeriuiux CIy4asx c8OUCMea U NPU3HaxKu gueyp,

—  00KA3bI8AMb 2e0MempUuiecKue YymeepirHcOeHus,

—  grademsb CMaHOapmHolul Kraccugpuxayuer niocKux — ¢ueyp (mpey2onbHuUKos u
Uemvlpexy20/1bHUKOB).

B noeceonesnoi srcusnu u npu uzyuenuu Opy2ux npeomen og:

—  UCNONIb308AMb CEOUCMBA 2eOMEMPUUECKUX pueyp Ol peulenus 3a0ay NPaKmuiecko20 xapakmepa
U 34044 U3 CMENHCHLIX OUCYUNTIUH.

OTtHomIeHust

— Onepuposamb nouAMUAMU: PABEHCMBO Queyp, paeHvle @Queypsl, PABEHCMBO MPeYy2OIbHUKOS,
napanienbHoCmsy — NPAMbIX,  NEePNEeHOUKYNAPHOCb — NPAMbBIX,  Velbl  MexcOy  NpAMblMU,
NepneHOUKYIAp, HAKIOHHAA, NpoeKyus, noooodue @ueyp, nooodHvie ¢ueypsli, NnOO0OHbBIE
mpey20bHUKU,

— npumeHnams meopemy Daneca u meopemy o NpONOPYUOHANLHBIX OMPE3KAX NPU peleHul 3a0ay,

—  Xapakxmepuzo8amsv 83aUMHOE PACNOIONCEHUE NPIMOU U OKPYHCHOCMU, 08VX OKDYHCHOCHIEN.

B noeceonesnoii »cuznu u npu uzyuenuu opy2ux npeomemos:

—  UCNONIBb308aMb OMHOUEHUS OJIS peuleHUs 3a0a4, 03HUKAIOWUX 8 PEaNbHOU JHCUSHU.

H3Mepeﬂnﬂ U BbIYHCJIEHUS
Onepuposéams npeocmagieHusMuU o OnuHe, NIOWAOU, 0Oveme Kax eeruyunamu. Illpumenamo
meopemy Illugacopa, opmynvt niowaou, obvema npu peuwleHuu MHO20ULA208bIX 3A0aY, 6
KOMOpbIX He 6ce OauHvle NpedCmdasieHvl SI8HO, a mpebdyom blYUCIeHUL, Onepuposams Oojee
WUPOKUM  KOIUYECMEOM DOpMYN ONUHbL, NIOWaAoU, 00beMd, 6bIYUCIAMb XAPAKMEPUCTUKU
KOMOuHayuti ¢ueyp (OKpys#CcHOCmel U MHO2OY20NbHUKOB) BbIYUCIAMb DPACCMOSHUSL MeHCOY
Queypamu, npumenamv mpucoHOMempuyeckue @QOopmMyavl Ol GbIYUCIEHUU 8 0OO0llee CLONCHBIX
Cyuasnx, npoeoOUmMb 8bIYUCIEHUS HA OCHO8E PABHOBEIUKOCIU U PABHOCOCMABIEHHOCTU,

—  NpPOo80OUMb NPOCMblE 8bIYUCTICHUS HA 00bEMHBIX MeNax,

—  gopmyruposams 3a0auu Ha 8vluUcieHUe ONIUH, niowaoell U 00beM0o8 U peulams Ux.

B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomen og:

—  NpPOBOOUMb 8bIUUCTICHUS HA MECIHOCMU,

—  npumeHAmMb HOpMYNIbl NPU BbIUUCIEHUAX 8 CMENCHBbIX Y4eOHbIX npeomMemax, 6 OKpyicarouell
oeticmeumenbHOCu.

I'eomMeTpuyecKHe MOCTPOEHHS

— H3obpasicame ceomempuyeckue ueypvl O MeKCmo8OMY U CUMBOTbHOMY ONUCAHUIO,

—  €80D0OHO ONepupo8amv YePpMeHCHbIMU UHCTNPYMEHMAMU 8 HECTIOHCHBIX CLYYAsX,

—  BbINONHAMb NOCMPOEHUS MPEY2OTbHUKOS8, NPUMEHAMb OMOeNbHble Memoobl NOCMPOEHUl
YUupKynem u TUHeUKoU u npoeooums npocmeluiue Uccied08aHus Yucia peueHu;
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— uzobpadicamv munogvle nNIOCKUe @Oueypbl U 00veMHble mena ¢ NOMOWDbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMOB.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomen os:

—  BbINOAHAMb NPOCMeUue NOCMPOEHUSL HA MECIHOCMU, HEOOXO00UMbLE 8 PeANbHOU HCUSHU,

—  OYeHUB8ambv pazmepvl peabHblX 00bEKMO8 OKPYHCAIOUe20 MUpa.

IIpeoOpa3oBanus

— Onepuposamv nousmuem OBUJCEHUs U NPeodpaz’os8aHus noooodus, enadems npuemamu
nOCMpoeHus. ueyp ¢ UCNONb308AHUEM OBUNCEHUL U NPeodpa308anHuti noooous, NpuMeHsmo
NOJYYEHHblE 3HAHUSL U ONbIM NOCMPOCHULl 8 CMENCHbIX NPeOMemax U 6 pPeanbHbIX CUMYAyusix
OKpYAHCaAOUe20 Mupa,

— cmpoums @ueypy, noO00OHYI0 OAHHOU, NOIL308AMBCA CEOUCMBAMU NOO0OUs Ol 0OOCHOBAHUS
ceolicme hueyp;

—  NPUMEHAmMb C8OUCMBA 08UNCEHUUL OJisL NPOBEOEHUs NPOCMeUUX 000CHOBAHULL CBOUCMS (u2yp.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:

—  NPUMEHAMb CEOUCMEA OBUINCEHUL U NPUMEHAMb NOO0OUE 0151 NOCMPOEHUL U 8bIYUCTEHUI.

BeKkTOpbl M KOOPAUHATHI HA MJIOCKOCTH

— Onepuposamb NOHAMUAMU EKMOP, CYMMA, PA3HOCMb GEeKMOPO8, NpouU3edeHue 6eKmopa Ha
YUCTIO0, Y20l MeNHCOY BEKMOPAMU, CKASIPHOE NPOU3BEOeHUe BeKMOPO8, KOOPOUHAMbL HA NIOCKOCHU,
KOOPOUHAMbL 6eKMOPA;

—  BLINONHAMb OCUCMBUsl HAO BEKMOopamu (ClodceHue, GblYUmaHue, YMHONCEHUEe Ha HUCIO),
BLIYUCTIAMb  CKANAPHOE NpousgedeHue, onpeodeisims 6 NPOCMEUUUX Cayudsx Yeoi MedxHcoy
BEKMOPAMU, GLINOJHAMb PA3NIONCEHUE BEKMOPA HA COCMABIAIOWUEe, NPUMEHAMb NOJYYEeHHble
3HaAHUA 6 @u3uKe, NONL308AMBCA POPMYNOU BLIYUCIEHUS DPACCMOAHUL MeNCOYy MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs (hucyp 05l peuleHus: 3a0ad;

—  NPUMEHAMb BEKMOPbL U KOOPOUHAMDBL OJIs PEULeHUSl 2eOMEeMPUYECKUX 3a0ay HA GblYUCTeHUe OIUH,
Venos.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNONIb308AMb NOHAMUSL 6EKMOPO8 U KOOPOUHAM O/ peuleHus 3a0ay no ¢gusuxe, ceozpaguu u
opyaum yu4eOHbLM npeoMeman.

HcTopusi MaTeMaTHKHU

—  Xapaxmepuzosamv 6KNA0 BbIOAIWUXCI MAMEMAMUKOS 6 pPA3BUMUEe MAMEeMAMUKU U UHbIX
HAYYHbIX 0Oaacmell;

— NOHUMAamMb poib Mamemamuxy 6 pasgumuu Poccuu.

Mertoabl MAaTEMaTHKH

—  HUcnonwv3ys usyuennvle Memoobl, Npo8OOUNb 0OKA3AMENbCIEO, 8bINOIHAND ONPOBEPIHCEHUE;

—  8bIOUpamb U3yueHHbie Memoobl U UX KOMOUHAYUYU OJisl peuleHus MamemMamudeckux 3a0ay,

— ucnonvbzo0eams mamemamuyeckue 3HAHUA OAs ONUCAHUSL 3AKOHOMEPHOCMel 8 OKpyjcarowel
0eticmeumenbHOCmMu U NPOU3BEOCHUSIX UCKYCCMBA;

—  NpUMeHAmMb npocmeliuiue nPocPamMMHvle cpedcmea U d1eKmpoHHO-KOMMYHUKAYUOHHbLE CUCTHEMb]
npu peulenuy Mamemamuyeckux 3a0au.

2.3.5 BovlnycKHUK ROAYYUM 603MONCHOCMb Hayuumbca € 7 - 9 Kiaccax O0na ycneuwtnozo
nPOOOIICEHUA 00PA306ANHUA HA Y21y OIEHHOM YPOGHE

J1eMeHTBI TECOPUHU MHOKECTB U MaTeMaTH4eCKOM JIOTHKH

- CBO6OJIHO OI'IGI)I/IpOBElTB5 MOHATHUAMHU: MHOXKCCTBO, XapaKTCPUCTUKH MHOXCCTBA, OJJICMCHT
MHOXECTBA, IIYCTOC, KOHCYHOC U OECKOHEUHOE MHOXECTBO, IOAMHOXKCCTBO, IIPHUHAJIC)KHOCTD,
BKJIFOUCHHUEC, PaBCHCTBO MHOXKCCTB, CIIOCOOBI 3aJaHnC MHOXXCCTBA,

— 3a/laBaTb MHOKCCTBA pa3HbIMUA CHOCO6aMI/I;

— IIPOBEPATH BBIIIOJIHECHUEC XapaKTCPUCTHIECCKOI'O CBOMCTBa MHOXECTBA,

% 311ech 1 lanee — 3HATh ONpE/ENEHUE MTOHATHS, 3HATh U YMETh JI0Ka3bIBAThL CBOMCTBA (IPU3HAKH, €CITH OHU €CTh) TIOHATHS,
XapaKTepU30BaTh CBSI3H C IPYTUMH HOHATUSIMH, IIPEACTABIIASA OJHO MOHATHE KaK YacTh IIETOCTHOTO KOMITIEKCa,
MCTIONb30BaTh MOHITHE U €T0 CBOWCTBA MPH MIPOBEICHNH PACCYXICHNH, JOKa3aTebCTB, PEIICHNH 3a/ad.
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CBOOOJHO ONEPHUPOBATH MOHSATUSMHU: BBICKA3bIBAHUE, WUCTUHHOCTh U JIOXKHOCTH BBICKA3bIBAHUS,
CIIOXHBIE W TIPOCTHIE BBICKA3BIBAHMS, OTPUIIAHWE BBICKA3bIBAHWW;, WCTUHHOCTH M JIOKHOCTH
VTBEPXKACHHUS U €ro OTPHUIAHMs, ONepaliy HaJ BbICKA3bIBAHUSMU: M, WIH, HE; YCIOBHBIC
BBICKA3bIBaHUs (MMILTUKALINH ),

CTPOUTH BBICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB JIreOphl BHICKA3bIBAHUIM.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

CTPOUTH PACCYKJECHUSI HA OCHOBE MCI0JIb30BAHUS MTPABUJI JIOTHKH;
WCIIOJIb30BaTh MHOMKECTBA, OMEpAIlMM C MHOXXECTBaMU, UX TpapuUecKoe MpeACcTaBICHUE s
OIHCaHUs PeaJbHBIX MPOIECCOB U SBJICHUM, TP PEIICHUH 3a/1a4 JPYTHX y4eOHBIX MIPEIMETOB.

Yuciaa

CB0OOAHO ONEpPUPOBATH MOHATUSIMU: HATYPATbHOE YHCIIO, MHOKECTBO HATYPAJIbHBIX YHCET, 1EJ10€
YHUCJI0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs JPOOb, JAECATHYHAS JAPOOb, CMEIIAHHOE YHCIIO,
palMOHAIBHOE YHUCJIO, MHOXECTBO pPAlMOHAIBHBIX YHCEJ, WPPALMOHAIBHOE YUCIO, KOPEHb
CTENEHU 1N, ACUCTBUTEIBHOE 4YHCIO, MHOXXECTBO JICHCTBUTENBHBIX YHCEJI, TI'E€OMETpUYECKas
WHTEPIpETaINs HaTypaIbHBIX, IEJIBIX, PAIMOHAIBHBIX, ICUCTBUTEIHHBIX YHCEIT;

MOHUMATh M OOBSCHATH PA3HUIY MEXKAY MO3UIMOHHOW M HEMO3UIMOHHOM CHUCTEMaMU 3aliCH
quCel;

MEPEBOIUTH YMCIIA U3 OJTHON CUCTEMBI 3aMUCH (CUCTEMBI CUUCIICHUS ) B IPYTYIO;

JIOKa3bIBaThb U HCIIOJB30BAaTh MPU3HAKHU JeaumocTu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOU3BEICHUS YUCEII MPU BHITIOJIHEHUH BBIUMCICHUN U PEILICHUHN 3a/1a4;

BBITIOJTHATH OKPYTJICHUE PAIMOHATBHBIX M UPPAMOHATHHBIX YHCEII C 33JaHHON TOYHOCTBIO;
CpaBHUBATh JICHCTBUTEIIbHBIC YMCIIA PA3HBIMU CITOCOOAMU;

yIOPSIOYMBATh 4YHCIIa, 3alUCAaHHBIE B BUAEC OOBIKHOBEHHOW M JIECATUYHON JIpoOH, dYHCIa,
3aMMCcaHHbIe C MCTOJIb30BAHUEM apU(DMETHUECKOT0 KBAPATHOTO KOPHS, KOPHEW CTETIeHH OOJbIIe
2;

Haxoauth HOJl u HOK uncern pa3HbiMH crioco0amMu U UCTIOJIB30BATh UX MPH PELICHUH 33]ay;
BBITIOJIHATHh BBIYUCIICHHUSI U TTPEOOPa30BaHUs BBIPAKEHUM, COlEpKAIIUX JACHCTBUTEIIbHBIC YHUCIIA, B
TOM YHCJIe KOPHU HaTypaIbHBIX CTEIICHEH.

B noeceonesnoi scusnu u npu uzyueHuu opy2ux npeomemos:

BBIIIOJHATh M OOBSACHATH PE3YJAbTaThl CPABHEHHS PE3YJIbTATOB BBIUMCICHUNW IIPU PELICHUU
IPAaKTUYECKUX 3a/ad, B TOM YHUCIIe HNPUOJIMKEHHBIX BBIYMCICHUH, UCIONbB3Ys Pa3HbIE CIIOCOObI
CPaBHEHUM;

3alUChIBaTh, CPABHUBATh, OKPYIJIATh YMCIIOBBIE JAHHBIC PEAJbHBIX BEIUYMH C UCIOJIb30BaHUEM
pa3HBIX CUCTEM U3MEPEHMUS;

COCTaBJIATh M OLEHMBATh PA3HBIMM CHOCOOAMHM UHUCIIOBBIE BBIPAKEHHUS IMPH  pelICHUU
IPAKTUYECKUX 33/1a4 U 33/1a4 U3 APYTruX Y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIE NPe0OPa30BaAHUS

CB00OIHO OMEpUPOBATH MOHATUSIMH CTENEHU C LIEJIBIM U IPOOHBIM MOKA3aTeeM;

BBITIOJIHATH JOKA3aTCIIbCTBO CBOICTB CTEIICHU C OeJIbIMHU U HpOGHBIMI/I ITOKa3aTCIIAMU,
OIIEPUPOBATh TOHITHAMHU «OTHOWIEH», «MHOTOWICH», «MHOTOWIEH C OJHOH IepeMEeHHOW,
«MHOTOWIEH C HECKOJIBKUMH ITePEMEHHBIMIY, KOIPPHUIIMEHTHI MHOTOWICHA, «CTaHAAPTHAS 3aIUCh
MHOI'O4JI€HAa», CTCIICHb OJHOYJICHA 1 MHOI'O4YJICHA,

CBOOOJIHO BJIAJIETh MPUEMaMH TIPeoOpa30BaHUs IICIBIX U IPOOHO-PAITMOHATHHBIX BRIPAKCHHUIA;
BBINOJIHATh PA3JIOKCHHE MHOTOWICHOB HAa MHOXKUTEIM Pa3HBIMU CIIOCOOAMH, C MCIIOJIb30BAaHHEM
KOMOMHAIUN Pa3TUYHBIX IPUEMOB;

UCTIONIb30BaTh TeopeMy Buera m Teopemy, oOpatHyro Teopeme Buera, ans moucka KopHEH
KBaJ[PaTHOTO TPEXWICHA M Ul PEUICHUs 3a/1a4y, B TOM 4YKCIE 3aJad C IapaMeTpaMHu Ha OCHOBE
KBaJIPaTHOTO TPEXUJICHA,

BBIINIOJIHATH ACJICHUE MHOI'OYJICHA HA MHOI'OYJICH C OCTAaTKOM,

JIOKa3bIBaTh CBOMCTBA KBAJJPATHBIX KOPHEH M KOPHEW CTereHu N,

BBITIOTHATH MPE0OPa30BaHMsI BIPAKEHUH, COAEepKAIINX KBapaTHbIE KOPHH, KOPHH CTENEHH N,
CBOOOJ/IHO OMEPUPOBATH MOHSATUSIMHU «TOXICCTBOY», «TOXKJECTBO HA MHOMKECTBEY, «TOXKICCTBCHHOE
npeoOpa3oBaHuey;
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BBITNIOJIHATH Pa3IM4HbIE IPEe0OPa30BaHUsI BIPAKEHU M, COAEPIKAILIMX MOTYJIH. (\/ 0" )2 =g

B noeceonesnoi scusnu u npu uzyuenuu opy2ux npeomen og:

BBIIOJNHATH NpeoOpa3oBaHUsi M JEUCTBUA € OYKBEHHBIMM BBIPDQKEHHUSMH, YHCIIOBBIC
K03(h(pUIIMEHTHI KOTOPBIX 3aMIMCaHbl B CTAHAAPTHOM BHJIE;

BBINOJIHATH MPeoOpa3oBaHUs PallMOHAIBHBIX BBIPAXKEHUHN NMPH PELICHUU 3a/ad JAPYTUX Y4eOHbIX
IIPEIMETOB;

BBINOJIHATH IPOBEPKY MPaBAonof0o0us (PU3NYECKUX U XMMHUYECKUX (POPMYJI HA OCHOBE CPaBHEHUS
Pa3MEpHOCTEN U BAJICHTHOCTEH.

ypaBHeHl/lﬂ N HEPABCHCTBaA

CB0OOHO oOmepupoBaTh MOHSTHUSIMU: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCWIbHBIE YpPaBHEHHUS H
HEPAaBEHCTBA, YypPAaBHEHHUE, SBJAIOLICECS CIEACTBUEM JPYIOro  ypaBHEHHs, YpPaBHEHUS,
paBHOCHJIbHBIE HA MHOXKECTBE, paBHOCHIIbHBIE TPE0Opa30BaHUs ypaBHEHUH;

peliath pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U UX CHCTEM, B TOM YHCII€ HEKOTOPbIE YPaBHEHMUS
3 u 4 creneHei, ApOOHO-paAIOHANIBHBIE U UPPALIMOHANIBHBIE;

3HaTh TeOpeMy Buera 11 ypaBHEHHI CTEIIEHU BBIIIE BTOPOM;

MOHUMAaTh CMBICJI TEOPEM O PaBHOCUJIBHBIX U HEPAaBHOCHJIBHBIX MPEe0Opa3oBaHUSAX ypaBHEHUU U
YMETb UX I0Ka3bIBaTh;

BJAJICTh Pa3HBIMH METOJaMM PELICHHUs ypaBHEHUN, HEPABEHCTB U MX CHCTEM, YMETh BBIOMpAThb
METO/] pelIeHHs] 1 000CHOBBIBATh CBOM BBHIOOD;

UCIIOJIB30BaTh METOJ MHTEPBAJIOB JUISl PEIIEHUSI HEPABEHCTB, B TOM YHCIe APOOHO-pallMOHATIBHBIX
U BKJIIOYAIOIIMX B ce€0sl MppallMOHATIbHBIE BBIPAXKECHHUS,

pemath anreOpanuecKhe ypaBHEHHS W HEpaBEHCTBA M HX CHCTEMBl C IapaMeTpaMu
anreOpandecKuM U rpaiueckiuM METOIaMu;

BJIAJIETh Pa3HBIMU METOJAMH J10KA3aTEIbCTBA HEPABEHCTB;

peliaTh ypaBHEHHUS B LEIbIX YUCIIAX;

n300pakaTb MHOXKECTBA Ha IUIOCKOCTH, 3aJaBaéMble YPAaBHEHUSIMH, HEPABEHCTBAMHM M HX
CHUCTEMaMH.

B noeceonesnoi scusnu u npu uzyueHuu opyzux npeomemaos:

COCTAaBIIITh M peIIaTh ypPaBHEHWsS, HEPABEHCTBA, WX CHCTEMBI NpPU PEUICHWH 3a1ad APYTUX
y4eOHBIX TIPEIMETOB;

BBITOJTHATh OLEHKY TPaBAONOJO0MS pPEe3yJlbTaTOB, IONyYaeMbIX IPH PEHICHUH PA3TUYHBIX
yYpaBHEHHI, HEPABEHCTB U MX CHCTEM IIPH PEIICHUH 33]1a4 APYIUX YICOHBIX MPEIMETOB;
COCTaBJIATh W pellaTh ypaBHEHHsS W HEPABEHCTBA C MapaMeTpaMHu MPH PEIICHWH 3a/ad JAPYTUX
y4eOHBIX MPEIMETOB;

COCTaBIISITh YPaBHEHHUE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMUCHIBAIONINE PEATBHYIO CUTYAllUIO WIIH
NPUKITAIHYIO 33a]]a4y, HHTEPIPETUPOBATH ITOTYYCHHBIE PE3YIIbTATHI.

DOyHKIUHA

CB00OOAHO OMEpUpPOBATH MOHATUSMHU: 3aBUCUMOCTh, ()YHKIIMOHAIbHAS 3aBUCUMOCTbD, 3aBUCUMAs U
He3aBUCHUMas TepeMeHHble, (QYHKIHUS, CIOocoObl 3amaHus (YHKIUU, apryMEHT W 3HaueHUue
GbyHKIHMH, 00J1acTh OMpeeleHHs] 1 MHOKECTBO 3HaueHUsl PYHKINU, HYTH (QYHKIUU, TPOMEKYTKH
3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIMM, HauOonbllee W HAUMCHbBIIGE 3HAYCHWSI,
YETHOCTH/HEYETHOCTh (DYHKIIMHU, TEPUOANIHOCTh (YHKIMH, rpaduk (QyHKIUH, BEpTHKAIbHAS,
TOPU30HTAaJIbHAs, HAKIIOHHASI ACUMITTOTHI; TpaUK 3aBUCUMOCTH, HE SBISIONIEHCS (QyHKIIHEH,

cTpouth Tpaduku (YHKIUN: JTUHCWHOH, KBaJAPATUYHOH, APOOHO-JIMHEWHOW, CTEIIEHHOW NpH

Pa3HBIX 3HAYCHUAX [OKA3aTEeIsd CTENEHN, Y = |X| ;

MCIOJIL30BaTh Npeobpa3oBanus rpapuka (QyHkuum Yy = f (X) IS NOCTPOEHUS IpadHKOB
Gynxumit y = af (kx+b)+c;

aHaJIM3UPOBaTh CBOWCTBA PYHKIMI U BUJ rpadrka B 3aBUCUMOCTH OT TapaMETPOB;

CBOOOJHO OIEPUPOBAThH MOHATHSIMHU: IMOCIEIOBATEIBHOCTh, OrPaHUYEHHAs MOCIIEeI0BAaTEIbHOCTD,
MOHOTOHHO BO3pacTaroliasi MM YOBIBArOIAs TOCIIEIOBATEILHOCTD, TIPEJIEI MOCIeI0BaTeIbHOCTH,

apupMeTHyecKas Hporpeccusi, IeOMETpUYEecKas IPOrpeccus, XapaKTepPUCTHUECKOE CBONCTBO
apu(METHYECKONW U TEOMETPUUECKOM MPOrPECCUH;
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UCIIOJIB30BaTh METOJI MaTEMAaTUYECKON MHAYKIIMH JJIs BEIBOAA (hOpMyII, JOKa3aTeIbCTBA PABEHCTB
Y HEpaBEHCTB, PEUICHMS 33/1a4 Ha JeTUMOCTh;

UCCIIe10BaTh OCIEI0BATENbHOCTH, 33/IaHHbIE PEKYPPEHTHO;

pemaTb KOMOMHUPOBAHHBIE 3a/1a41 Ha apH(PMETHUECKYIO U T€OMETPUUECKYIO IPOrPECCHH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

KOHCTPYHMPOBATh U MCCIIEN0BaTh (DYHKLHHU, COOTBETCTBYIOIIUE PEAIbHBIM IIPOLIECCaM U SIBJICHUSM,
UHTEPIPETHPOBATH IOJyYCHHbIE PE3YJIbTaThl B COOTBETCTBHM CO CHEUM(UKON HCCIeayemMoro
IIpoLIECCa WU SIBJICHHUS;

UCIIOJIb30BaTh I'pauKu 3aBUCUMOCTEN IS MCCIIEeI0BaHMsI PEaIbHbBIX IIPOLIECCOB U SIBICHUM;
KOHCTPYMpPOBaTh M MCCIENOBaTh (YHKUMHU NPHU PEUICHUH 337ay JAPYTUX Y4eOHBIX MPEIMETOB,
UHTEPIIPETUPOBATh IOJyUYEHHBbIE pE3YyJIbTaTbl B COOTBETCTBUU CO CHEHU(PUKONH y4yeOHOro
[peaMeTa.

CraTuCcTHKA U TeOpHs BeposiTHOCTEH

CB00OOMHO OIEpHUPOBATH MOHATUSMH: CTOJIOYATHIE M KPYTOBBIC TUArpaMMBbl, TaOJIWIBI JAaHHBIX,
cpenHee apupMETHUYECKOE, MeJraHa, HauOOJbIlee M HAUMEHbBIIEE 3HAYEHUS BBIOOPKH, pa3Max
BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKJIOHEHUE, ClTydaiiHasi H3MEHYHBOCTb;

BbIOMpaTh Hanbosee yAoOHbIH crtocod mpencTaBieHus] HHPOpMAINH, aJIeKBaTHBIM € CBOMCTBAM U
LEJISIM aHaIK3a;

BBIUUCIISATH YUCIIOBBIE XapaKTEPUCTHUKU BBIOOPKHU;

CBOOOJHO OMEPHPOBATH MOHATUAMHU: (PAaKTOpHAI YUCIIA, IEPECTAHOBKH, COUYCTAHUS U PA3MEIICHHUS,
Tpeyroapuuk [Tackans;

CBOOOJHO OINEpUPOBaTh MOHATUSAMH: CIY4YalHBIM OIBIT, CIOy4alHbI BBIOOp, HCHBITAHHE,
JJIEMEHTApHOE CilydyaifHOoe coObITHe (HMCXOM), KIACCHUYECKOe OMpefieieHue BEpOSTHOCTH
CIIy4alHOTO COOBITHSI, ONEpallud HaJ CIy4alHBIMH COOBITUSIMM, OCHOBHBbIE KOMOMHATOpHbBIE
dhopMyITHI,

CBOOOJHO ONEpUPOBATH MOHATUSAMH: CIY4YalHBIM OIBIT, CIy4alHbIM BbHIOOp, HCHBITAHHE,
AJIEMEHTapHOE CiIy4allHOe COOBbITHE (MCXOMd), KIJIIAaCCHUUYECKOe OMpeleieHUE BEPOSTHOCTH
CllydyailHOro coOBITHS, ONEpaluu HaJ CIy4YalHBIMH COOBITHSMH, OCHOBHbIE KOMOMHATOpPHBIE
bopmybr,

3HATh IPUMEPHI CIyYailHBIX BEIMYMH, U BBIYUCIATH UX CTATUCTUYECKUE XapaKTEPUCTUKH;
UCIIO0JIb30BaTh (hOPMYJIbl KOMOMHATOPUKH IIPU PELICHUH KOMOMHATOPHBIX 3a]1a4;

pelIaTh 3aJjauu Ha BEIYMCIIEHUE BEPOSTHOCTH B TOM YHCJIE C UCIIOIb30BaHUEM (HOPMYII.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomento6:

IpPEACTaBIsATh MH(OPMALMIO O pPEalbHBIX IpoIeccaXx M SIBICHUSX CHOCOOOM, aJeKBATHBIM €€
CBOMCTBAM U LI€JIN UCCIIEIOBAHMS;

aHAM3UpPOBaTh W CPaBHHUBATh CTATUCTUYECKHE XapaKTEPHCTUKU BBIOOPOK, TOJYYEHHBIX B
IpoLECCe pEIICHUs] NMPUKIAJAHON 3aJaud, U3YUYEHHUs PEaJbHOTO SIBJICHHS, PELICHMs 3aJaud U3
JPYrux y4yeOHBIX MPEIMETOB;

OLIEHNBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBJIEHUI B Pa3IMYHbBIX CUTYaLUsX.

TekcroBble 3a12uu

Pemate npocThle M CIOXKHBIE 33J]auy, a TAK)KE 3aJlaud MOBBIIIEHHOW TPYAHOCTU U BBLAEIATH MX
MaTEMaTUUYECKYI0 OCHOBY;

pacrno3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1a4;

UCIOJIb30BaTh pa3Hble KpaTKUE 3alMCHh KakK MOJENIM TEKCTOB CJIOXKHBIX 3aJad W 3ajay
MOBBIIICHHON CIOXXHOCTU JJIsl MOCTPOSHHsI MOWCKOBOW CXEMbl M pEIIeHHUs 3ajgad, BHIOMpATh
ONTUMAJIBHYIO JUISl paCCMAaTPUBAEMOM B 3a/1a4e CUTyal[MU MOJEIb TEKCTa 3a1a4u;

pas3yingarh MOJEb TEKCTa U MOJIEIIb PELICHU 3aJaul, KOHCTPYHPOBaTh K OJHON MOJIENIN PELICHUs
CJIO’KHBIX 3a/1a4 pa3Hble MOJEIH TEKCTa 3a/1auu;

3HaTh U NPUMEHSTH TPU CII0cO0a MOUCKa pelieHus 3a1a4 (0T TpeOOBaHMs K YCIOBHUIO U OT YCIOBHUS
K TpeOOBaHMIO, KOMOMHUPOBAHHBIN );

MOJIETUPOBATh PACCYKICHUS IPU TIOUCKE PEIIeHHs 3a/1a4 C ITOMOIIbIO Tpad-CXeMbl;

BBIJIEJISITH 3TAIlbl PEIICHUS 3aJa4M U COJIEp’KaHUE KaX10r0 3Tara;

yMETb BbIOMpPATh ONTUMAJIBHBIA METOJ pEILIeHHs 3aJaud M OCO3HaBaTb BHIOOp MeTOla,
paccMaTpuBaTh pa3IUYHbIE METO/Ibl, HAXOUTh PAa3HbIE PEILICHUS 3a/1a41, €CJIM BO3MOXKHO;
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aQHAIIM3UPOBATh 3aTPYIHECHUS [IPU PELLICHUH 3a]1a4;

BBITIOJIHATE Pa3JINYHBIC npeo6pa303aHH${ HpeI[HO)KeHHOfI 3aa4i, KOHCTPYUPOBATHL HOBBIC 3aJa49U
U3 JIaHHOM, B TOM YHCJIE OOpaTHBIC,

HHTCPIPCTUPOBATE BLIYUCIUTCIIBHBIC PC3YIILTATHI B 3a4a4C, MCCICAOBATH IMOJTYYCHHOC PCIICHUC
3aa4u;

U3MEHATh YCJIOBUE 3a7ad (KONMYECTBCHHBIC WJIM KAYeCTBCHHBIC JIaHHBIE), HCCIIEI0BATh
U3MEHEHHOE IPeo0pa3oBaHHOE;

AHAIIN3UPOBATb BCEBO3MOXXHBIC CUTYAallUN B3aAUMHOI'O PACITIOJIOKCHHA IBYX 00BEKTOB U U3MEHEHNE
UX XapaKTEPUCTHK MPU COBMECTHOM JBM)KEHUH (CKOPOCTh, BPEMsI, PACCTOSIHHE) TPU PEIICHUU
3a/1a4 Ha JBUKEHHE TBYX OOBEKTOB KaK B OJHOM, TaK U B MPOTUBOMOJIOKHBIX HAIpPaBICHUSX,
KOHCTPYHUPOBATH HOBBLIC CUTyallMl HAa OCHOBC U3MCHCHUA YCJIOBI/Iﬁ 3aa4u IMPpU ABHUIKCHUU I10 PCKEC,
UCCIICIOBAaTh BCEBO3MOXKHBIC CHUTYallMd TPH PEHICHWW 3aJad Ha JBIKCHHE 110 pEKe,
paccMaTpuBaTh pa3HBIE CUCTEMBI OTCUETA;

pemaTh pa3HoOOpa3HbIC 331a9H «HA YaCTH»;

pemath W OOOCHOBBIBAaTH CBOE pEIICHHWE 3a1ad (BBIACTATH MAaTEeMAaTHYECKYI0 OCHOBY) Ha
HAXOXKJIEHUE YaCTH YMCIa U YHCIa 10 €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA JPOoOH;
00BSICHSITH HACHTUYHOCTL 3aJia4 pPAa3HbIX THUIIOB, CBA3BIBAIOIIUX TPHU BCIMYUHLI (Ha pa60Ty, Ha
IMOKYIIKH, HA HBI/I)KGHI/IG), BBIICIIATHb 3THW BEJIMUYWHBI 1 OTHOUICHUA MCXKIY HUMU, IPUMEHATH UX ITPU
pelleHnu 3a7a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

BJIAACTb OCHOBHBIMU METOAAMU PCIICHUA 3a/la4 Ha CMCCHU, CIIJIaBbl, KOHICHTpAWUH, UCIIOJIb30BAaTh
UX B HOBBIX CUTYAI[USIX 10 OTHOLIEHUIO K U3YYEHHBIM B IIpoliecce 00ydeHus;

pemarh 3ajadd Ha TPOILCHTHI, B TOM YHUCIIC, CJIOXHBIC MPOIEHTHI ¢ 00OOCHOBAHUEM, HCIIONB3YS
pa3HbIe CIIOCOOHI;

peuiaTth JOIrMYCCKUC 3aJla4v pa3HbIMU CHOCO6aMI/I, B TOM 4YHCJIC, C OBYMiI OJIOKaMH U C TpEMA
OJIOKaMU JIAaHHBIX C TIOMOIIBIO TaOJIHIL;

pemate 3aJadyd MO0 KOMOWHATOpPUKE W TEOPUHM BEPOSATHOCTEH HA OCHOBE HCIIOIH30BAHUS
HN3YUCHHBIX MCTOA0B U O6OCHOBI)IBaTI) PCLIICHUC,

pemaTh HECIOXKHBIE 3312491 110 MATEMAaTHIECKOH CTaTHCTUKE;

OBIIAJIETh OCHOBHBIMU METOAAMH PEIICHHsI CIOKETHBIX 3a7au: apu(METHIECKHH, anreOpandeckuid,
nepebop BapuaHTOB, FEOMETPUYECKUH, IpadUIecKuii, MPUMEHATh UX B HOBBIX MO CPAaBHEHHIO C
U3YYCHHBIMH CUTYaIIHSIX.

B noeceonesnoi scusnu u npu uzyueHuu opy2ux npeomenog:

KOHCTPYHpOBaTb HOBBIE JUIs JAHHOM 3aJa4M 3aJa4yHble CUTYyallMM C YY4E€TOM pEabHBIX
XapaKTEpPUCTHK, B YaCTHOCTH, IPU PEIICHMM 3a7a4 HAa KOHLICHTPALMH, YYUTHIBATH ILUIOTHOCTH
BEILECTBA; PELIATh U KOHCTPYMPOBATH 3aa4d Ha OCHOBE PACCMOTPEHMS pealbHBIX CUTYallUi, B
KOTOPBIX He TPeOYyeTCsl TOUHBIA BEIYUCIUTEIbHBIN pPe3yabTar;

pemaTh 3aja4M Ha IBM>KEHHE 10 PEKe, pacCMATPUBAs Pa3HbIE CHCTEMBI OTCUETA;

KOHCTPYHMPOBATh 3aJauHble CUTYalluH, IPUOIMKEHHBIE K pealbHON JeHCTBUTEILHOCTH.

I'eomeTrpnueckne purypsi

CBOOOMHO OMEpUpPOBaTh T'C€OMETPUYCCKAMHU TIOHATHSMH TPH PEIICHWH 337ad ¥ TMPOBEICHUU
MaTeMaTHYECKUX PacCyKIACHHIA;

CaMOCTOSITENIbHO (hOPMYIHPOBATh ONPEACTICHUS I'€OMETPUUYECKUX (QUryp, BBIABUIaTh TUIIOTE3bI O
HOBBIX CBOIMCTBAaxX M MPU3HAKaX I'€OMETPUUYECKHX (HUTyp U OOOCHOBBIBATH HIIM OMPOBEPTaTh WX,
000011aTh MM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIE KIIACCHI (PUT'Yp, IPOBOIUTH B HECIIOXKHBIX
cilydasix Kjaaccu(uKauio GUryp 1mo pa3inyHbIM OCHOBAHUSM;

UCCIIeIOBAaTh YEPTEXKH, BKIIOYAas KOMOWHAIUMM GUryp, WU3BIEKaTh, WHTEPIPETUPOBATH H
npeoOpa3oBEIBATh HH(OPMAILUIO, TPEACTABICHHYIO HA YePTEKax;

pemaTth 3a/aud IeOMETPHYECKOro COAEp)KaHUS, B TOM YMCJIE€ B CHTyalUAX, KOIJa aJrOpUTM
pelIeHusl He CIEeAyeT SBHO W3 YCIOBHS, BBINONHATH HEOOXOAMMBIC ISl PpEIICHUS 3a1aud
JIOTIOJIHUTEIbHBIE TIOCTPOSHHS, MCCIIEIOBATh BO3MOXKHOCTh MPUMEHEHHsT TeopeM U (opmyn s
peleHus 3ajay;

(dbopMyIMpoBaTh U JOKA3BIBATh TEOMETPHUUECKUE YTBEPIKACHUSI.

B noeceonesnoi scuznu u npu uzyueHuu Opyux npeomemos:
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— COCTaBIJISITh C HCIIOJNIb30BAHHEM CBOMCTB I€OMETPUYECKUX (HUTyp MaTEMAaTHYECKUE MOJIEIH JUIS
pelieHus 3a1ad MPaKTUYECKOro XapakTepa W 3aJad M3 CMEXKHBIX IUCHUIUIMH, HCCIEA0BaTh
HOJTY4YEeHHBIE MOJEIU U HHTEPIPETUPOBATH PE3YIIbTAT.

OTtHomIeHust

— Buagets moHsATHEM OTHOIIEHUS KaK METalpeAMETHbIM;

— CBOOOJHO OIEpPUPOBATh MOHATUSAMH: PABEHCTBO (UIYyp, paBHbIE (QUIYpPBl, PaBEHCTBO
TPEYTOJIbHUKOB, IapajUIeIbHOCTh IPSMBIX, NEPHEHAUKYISIPHOCTh IPSIMBIX, YIJIBI MEXKAY
OpsIMBbIMU, TEPIEHIUKYJAp, HAKIOHHAsA, MPOEKUus, mnoxodue ¢uryp, mnonodHble (UTYPHL,
10JI00HBIE TPEYT OJIBHUKU;

— HCIIOJIb30BaTh CBOMCTBA MOAOOMS U PaBEHCTBA (DUTYp MPH pEIIEHUH 3a/1a4.

B noeceonegnoi swcuznu u npu uzyueHuu opyzux npeomemaos:

— HCIOJIb30BaTh OTHOUIEHMS JUIsSl IIOCTPOEHUS U UCCIIEOBAaHUS MAaTEMAaTUYECKUX MOJeNell 00bEeKTOB
peanbHOM KU3HU.

HN3mepenus u BbIYMCICHUS

— CBo0omHO omnepupoBaTh MOHATUAMM JJIMHA, IJIOMIAAb, 0OBEM, BEJIMYMHA YIia KaK BEIUYHHAMH,
UCIIOJIb30BaTh PaBHOBEJIMKOCTh M PABHOCOCTABIEHHOCTh IPU PELICHUM 33Ja4 Ha BBIYMCIICHHE,
CaMOCTOSITENIFHO MOJy4YaTh W WCHONb30BaTh (OPMYJIBI sl BBIYMCICHHH IJIOMAAeH U 00bEMOB
¢uryp, cBOOOAHO ONEpPUPOBATh IIUPOKUM HAOOpPOM (OpMysl Ha BBIYUCIEHHWE MpPU PEHICHUU
CIIOKHBIX 3aJa4, B TOM YHCIE€ M 3aJa4 Ha BBIUUCIEHHME B KOMOMHALMAX OKPYKHOCTH U
TPEYTOJIbHUKA, OKPY>KHOCTH U YETHIPEXYI'OJIbHUKA, a TAK)KE C IPUMEHEHUEM TPUT OHOMETPHH;

—  CaMOCTOSITENIbHO (POPMYIUPOBATH TUIIOTE3bI U TPOBEPSATH UX JOCTOBEPHOCTD.

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomemaos:

— CBOOOJHO omepupoBaTh (OpMyJIaMu MPH PELICHUHU 3ajad B JAPYruX Y4eOHBIX MpeaMeTax u Ipu
MPOBEJCHUH HEOOXOTUMBIX BBIUMCICHUN B peasIbHOM JKU3HH.

I'eomMeTpuueckune NOCTpoOEHMs

— OmnepupoBath MOHATHEM HaOOpa 3JIEMEHTOB, OMPEICIISIONINX T€OMETPUIECKYIO purypy,

BJIaJIETh HAOOPOM METOJI0B OCTPOCHUN ITUPKYIIEM M JTMHEHUKOIA;
— IPOBOJAUTH AHAJIU3 U PEANM30BbIBATh JTAIIbl PEIICHUS 33/1a4 Ha [IOCTPOCHHUE.

B noeceonesnoii scusnu u npu uzyuenHuu opyzux npeomemos:
BBITIOJIHATE IMOCTPOCHHA Ha MECTHOCTH,

— OLIEHUBATh pa3Mepbl peabHbIX 0OBEKTOB OKPYKAIOILIET0 MUPA.

IIpeoOpa3oBanus

— OnepupoBaTh IBHKEHUSMHU U Pe0OPa30BaHUSIMH KaK METapeJMETHBIMU TTOHATUSIMU;

— OIepupoBaTh MOHATHEM IBUKEHHS U IMpeoOpa3oBaHMs MOAOOHS [Uisi 0OOCHOBAaHUM, CBOOOIHO
BJAJICTh MPHEMaMH MOCTPOCHUS (UTYyp C MOMOIIBIO JBHKEHUN M MpeoOpa3zoBaHUs mMomodus, a
TaKk)Ke KOMOMHAIMSIMU ABM)KEHUN, ABMXKEHUN U peoOpa3oBaHMil;

— HCIIONB30BaTh CBOMCTBA JBIDKEHUH U TMpeoOpa3oBaHHUil [UIsl MPOBEACHHUS OOOCHOBAHHS H
JIOKa3aTeNbCTBA YTBEPKACHUH B TEOMETPUH U JAPYrUX Y4EOHBIX MpeIMeTax;

— II0JIb30BaThCs CBOMCTBAMM JBMKEHHUI U MPEoOpPa30BaHUM NMPU PELICHUH 3a/1a4.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

— TPUMEHSTH CBOWCTBA JIBUKEHUN U IPUMEHSATH M101001e JUTS TOCTPOSHHUM U BBIYMCICHUM.

BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

— CB00OIHO OnepupoBaTh MOHSATUSMHU BEKTOpP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHHUE BEKTOpa
Ha YUCJI0, CKAIAPHOE TPOU3BEAECHNE BEKTOPOB, KOOPAUHATHI HA IIJIOCKOCTH, KOOPJAMHATHI BEKTOPA;

— BJAJAETh BEKTOPHBIM U KOOPJAMHATHBIM METOJOM Ha IUIOCKOCTH [UIs pELIeHUs 3ajad Ha
BBIYMCIICHHUE U JIOKA3aTEbCTBA;

— BBIIOJHATH C IOMOILIbKO BEKTOPOB M KOOPAMHAT J0KA3aTEIbCTBO U3BECTHBIX EMY T'€OMETPUUECKUX
(dakToB (CBOWCTBA CpPEHUX JIMHUMN, TEOPEM O 3aMeyaTeNbHbIX TOYKaxX M T.II.) U MOJIy4aTb HOBbIE
CBOICTBAa U3BECTHBIX (DUTYD;

— UCIOJIb30BaTh ypaBHEHHUs (UTYp JUI pEIIeHHUs 3a7ad U CaMOCTOSATENIbHO COCTABIATh YpaBHEHUS
OTAETBHBIX TUIOCKUX (QUTYP.

B noeceonesnoil yscuznu u npu uzyueHuu Opy2ux npeomemos:
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UCTIOJIB30BaTh TOHSATHS BEKTOPOB M KOOPAMHAT /ISl pelieHHs 3a1ad 1o ¢usuke, reorpadhuu u
JPYTUM y4e€OHBIM IIpeIMEeTaM.

Hcropusi MaTeMaTuKH

IIoHuMaTe MaTeMaTUKy Kak CTPOrO0 OpPraHM30BaHHYIO CUCTEMY HAy4dHBIX 3HAaHUH, B YaCTHOCTHU
BJIQJIETh MPEICTABICHUSMU OO0 aKCMOMaTHYECKOM IIOCTPOEHUU TE€OMETPUM U MEPBUYHBIMU
IIPEACTABICHUAMU O HEEBKIUIOBBIX T€OMETPUAX;

paccmMaTpuBaTh MATEMATUKY B KOHTEKCTE UCTOPUM PAa3BUTHUS LUBWIM3ALUUU U UCTOPUMU PA3BUTHS
HayKH, IOHUMAaTh pOJIb MaTEMATUKU B pasBUTHH Poccnn.

MeTtoanl MaTeMATHKH

Bnapers 3HaHusIMH 0O Pa3iInYHbIX MCTOHAX 000CHOBaHUS H OIIPOBCPIKCHUSA MATECMATUYCCKHUX
YTBCp)KI[GHI/If/i " CaMOCTOATCIIbHO ITPUMCHSATD UX;

BJIAZICTh HABBIKaAMHW aHAJIM3a YCJIOBUSA 3aJa4yd W OINPCACICHUA, MOAXOAAIINX I pCUHICHUA 3aaad
HN3YUCHHBIX MCTOIOB UJIN UX KOM6HH&I.[PII>1;

XAapPaKTCPpU30BaTh IMPOU3BCACHUSA HCKYCCTBA C YUCTOM MATCMATHUYCCKUX SaKOHOMepHOCTefI B
IMpupoaAc, UCITOJIB30BaTh MATEMATHUYCCKUEC 3aKOHOMECPHOCTH B CaMOCTOATCIIbHOM TBOPYCCTBCE.
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11. Conep:xanue TeM yueOHOro npeamera «MaremaTuka»

ConmepxkaHue KypcOB MaTeMaTWKH 5—0 KJIaccoB, anreOppl M TeoMeTpuu 7—9 KIIaccoB
O6T)€)II/IH6HO KaK B HCTOPHUYCCKU CIOKHUBUIUCCA JIMHUH (‘-II/ICJ'IOBaH, aﬂre6pa1/1qe01<a$[, TCOMETPHUICCKAs,
(GyHKIMOHANIBHAS M Jp.), TaK M B OTHOCHTEJIBHO HOBBIC (CTOXAcTUYECKas JIMHHS, «pealbHas
MaTeMaTI/IKa))). OT,Z[CJ'HJHO NpCACTABJICHBI IMHHUA CIOKCTHLBIX 3a1a4, HCTOPHUYCCKAs JIMHHA.

DJIEeMEeHTBI TEOpUH MHOKeCTB u MaTeMaTH4YeCKOH JIOTHMKH.
Cornmacao ®I'OC ocHOBHOro o01ero oopazoBaHus B KypCc MaTeMaTHKH BBeleH paszzuen «Jlorumkay,
KOTOPBI HE MpearnoaaraeT J0MOJHUTEIbHBIX YaCOB HAa N3YYEHUHU U BCTPAUBACTCS B PA3JIMYHBIC TEMBI
KypCOB MAaTeMaTHKH M HH(GOPMAaTHKH W MPEABAPSETCS O3HAKOMIIGHHEM C 3JEMEHTaMH TEOpHH
MHOKECTB.

MHo:xecTBa U OTHOLLIEHUS] MeK1y HUMU
MHOXECTBO, Xxapakmepucmuieckoe c8oUCMB0 MHOMCECMEd, YIIIEMEHT MHOXKECTBA, NYCmoe, KOHEeYHoe,
beckoneunoe mHoxcecmego. IlogmuoxkecTBo. OTHOIICHUE TPUHAJICKHOCTH, BKIIOUYCHUS, PaBEHCTBA.
DneMEeHTBl MHOXECTBA, CIIOCOOBI 3aJlaHUsl MHOXECTB, PACNO3HABAHUE NOOMHONCECME U IIeMEHMO8
HOOMHOICECME C UCNOIb308AHUEM KPY208 Diiiepda.

Onepanuu Ha/l MHOKEeCTBAMH
[lepeceuenne u o0ObEOUHEHHE MHOXKECTB. PaszHocmb MHOdCecms, OONONHEHUe MHOMICeCmad.
Humepnpemayus onepayuti Ha0 MHONMCECMEAMU C NOMOWbIO Kpy2os Jiliepa.

DJ1eMEeHTBI JIOTUKH
Omnpenenenue. YTBepKICHHS. AKCHOMBI W TeopeMbl. JlokazaTenbcTBO. JlOKa3arenbCcTBO OT
npotuBHOro. Teopema, odpatHas nanHoil. [Ipumep u KoHTpIIpUMED.

Bricka3biBaHuA
WM cTHHHOCT, M JIOKHOCTHh BBICKa3bIBaHUS. (CrodicHble U npocmule @vickazvieanus. Onepayuu HAO
BbICKA3LIBAHUAMU C UCNONIL30BAHUEM JIOSUYECKUX CBA30K: U, UIU, He. Ycloeuvie 6blCKA3bIBAHUS
(umnauxkayuu).

3.1 ConeprkaHue Kypca MaTeMaTHKH B 5—6 kj1accax

HarypanbHblie ynciaa 1 HyJib. HaTypaJibHBIN psAA YMCeEJT M €ro CBOCcTBA
HarypanbHoe 4nciio, MHOXECTBO HaTypalbHbBIX YHCENl U €r0 CBOMCTBA, M300pakeHUE HATypalbHbIX
4uCeJl TOYKAMM Ha YMUCIOBOM NpsMOH. Mcnonb30BaHME CBOMCTB HATypaJbHBIX YUCEN IPU PELICHUU
3a/1a4.

3anuch 1 YTeHHE HATYPAJIbHBIX YHCe
Paznuune mexnay mudpoir u umcnom. Ilo3unmoHHas 3amuch HATYpaJbHOIO 4YHCIA, TOMECTHOE
3HaueHUE LUQPPbI, pa3psAbl M KIACCHI, COOTHOILIEHHWE MEXIY IBYMS COCEIHUMH pa3psAHBIMU
€IMHUIIAMH, YTEHUE U 3aIIMCh HATYpPaAJIbHBIX YUCEIL.

OxpyrieHue HaTypaJbHBIX YHCE]

HeoOxomumocts okpyrienus. [IpaBuno okpyrieHus HaTypaJlbHbBIX YUCEI.

CpaBHeHMe HATYPAJILHBIX YHCeJI, CPABHEHHE ¢ YucJIoM ()

IlonsiTHe O CpaBHEHUM 4YHUCEN, CPAaBHEHHME HATYpalbHBIX YHUCEN JPYyr C JPYrOM U C HYIEM,
MaTeMaTH4yecKas 3allicCh CPABHEHMH, CITOCOOBI CPABHEHMSI YU CEIL.

JeiicTBUA ¢ HATYPAJIBbHBIMHU YUCIAMU

— Clio)keHue M BBIUMTAHHE, KOMIIOHEHTBHI CIIO)KEHMsSI M BBIYMTAHHSA, CBA3b MEXKIY HUMH,
HaxOXJEHUE CYMMBl M pa3HOCTH, HU3MEHEHHUE CyYMMbl M Pa3HOCTU IIPU HU3MECHEHUH
KOMITOHEHTOB CJIOKEHUS U BBIYUTAHUSI.

— VYMHOXEHHE U JCIEeHUE, KOMIIOHEHTbl YMHOXXEHUS W [EJICHUs, CBA3b MEXKIY HHMHU,
YMHOXXEHHE W CIOKEHHE B CTOJOHK, JIEJICHHE YrOJKOM, MPOBEpKa pe3ysbTara C IOMOIIBIO
MPUKUAKA U 00paTHOTO JEHCTBHUSL.

— IlepemecTuTenbHbIN U COUYETATENbHBIN 3aKOHBI CII0KEHUS U YMHOXKEHUS, paclpeaeInTeIbHbII
3aKOH YMHOXXEHHSI OTHOCUTENIBHO CJIOXKCHHUS, O00O0CHOBAHUE aN2OPUMMO8  GbINOJIHEHUs.
apupmemuueckux Oercmeuil.
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CreneHb ¢ HATYPAJIbHBIM MOKA3aTeJIeM
3anuch 9uciia B BUJIC CYMMBI Pa3psiTHBIX CIIaraeMbIX, MIOPSIOK BHITIOTHCHUS ICHCTBUH B BRIPAKCHHUSX,
COJIEp>KallNX CTEIEeHb, BHIYUCICHIE 3HAUCHUIN BBIPAXKECHUI, COJIEPIKAINX CTETICHb.

Yuci10Bble BHIPAKEHHUS
UwrcoBoe BEIpaXKEHUE U €r0 3HAYCHUE, MTOPSAIOK BBITIOJTHCHUS JICHCTBHIA.

JleneHnue ¢ ocTaTKOM
Jlenenue ¢ OCTaTKOM Ha MHOXECTBE HATYPaIbHBIX YHCEI, CBOUCMBA OeleHUsi ¢ OCMAMKOM.
[IpakTrueckue 3aa4n Ha JIEJICHUE C OCTATKOM.

CaoiicTBa M NPU3HAKH JAeJIMMOCTH

CBOWMCTBO IETMMOCTH CyMMBI (pa3HOCTH) Ha 4ucio. [Ipusnaku aenumoctd Ha 2, 3, 5, 9, 10. Ilpusnaku

denumocmu Ha 4, 6, 8, 11. Jloxazamenvcmeo npusnaxkos dearumocmu. PenieHne npakTHUeCKuX 3a1ad ¢

MPUMEHEHUEM IIPU3HAKOB JICTUMOCTH.

Pa3no:xeHue yKciIa HA POCTHIE MHOKUTEIH

— IlpocTeie U coCTaBHBIEC YHCTA, peweno Ipamocpena.

— Pa3znoxenue HaTypaidbHOrO YWCIa HAa MHOXHTEIHM, pAa3JIOKEHHWE Ha TMPOCThIE MHOXKUTEIH.
Konuuecmeo oenumeneti uucna, ancopumm pasioxcenus YUCId HA NPOCHble MHOMICUMENU,
OCHOBHASI MeopemMa apupMemuKu.

AJsreOpanyecKue BbIpasKeHUs1

Hcnonp3zoBanue OyKB /Uisi 0003HAUEHHUS YMCEIN, BBIYUCICHNE 3HAUCHUS alre0pandecKoro BhIpaxeHus,

NpUMEHeHHE anreOpanyecKux BBIPAKEHUH Ui 3alMCH  CBOWCTB apU(PMETHUECKUX JeHCTBUH,

npeoOpa3oBaHue aNreOpanvdecKuX BIPAKEHUH.

Jeautenn U KpaTHbIe

Jlenurens U ero CBOMCTBa, OOLIUI IenuTenh NBYX U Oosiee uuces, HAauOONbIIUK OOIIUNA JACTUTENb,

B3aUMHO TPOCTHIE YUCIIA, HAXOXKJECHUE HauOoubliero oodmero aenurtens. KpaTHoe U ero cBOWCTBa,

olmiee KpaTHoe JBYX U Oosee uucen, HauMeHblee oOllee KpaTHOE, CIOCOOBI HAXOXKICHHS

HAUMEHbIIIET0 O0IIET0 KPaTHOTO.

Jpoou. O0ObIKHOBEHHBbIE I1PO0H

— Jlons, gacTte, aqpobHOE uuciao, apodb. JIpoOHOe uncio Kak pes3yibTaT AeneHus. [IpaBuibHBIC U
HENpPaBUIbHBIE IPOOU, CMENIaHHas APOOb (CMEIIaHHOE YUCIIO).

— 3amuch HATypalbHOTO YHCIAa B BHJAE APOOM C 3aJaHHBIM 3HAMEHATeJeM, MpeoO0pa3oBaHUE
CMENIaHHOM Ipo0Y B HEMPABWIIBHYIO IPpOOb U HA0OOPOT.

— Ilpusenenue apobeii k 00eMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JPOOCH.

— Clio)keHHWe W BBIYMTAHHE OOBIKHOBEHHBIX ApoOell. YMHOXKEHHE U JIeICHHE OOBIKHOBEHHBIX
npo0eii.

— Apudmernueckue ASHCTBHS CO CMEIIAHHBIMU IPOOSIMHU.

— Apudmernyeckre AeMcTBUSA C JPOOHBIMU YHCIIAMHU.

—  Cnocobwl payuoHanuzayuu 8bl4UCIeHUL U UX NPUMEHEHUe NPU bINOIHEHUU 0elCMEU.

JecaTHYHbIE IPOOH

enast u npoOHas yacTu aecsTuaHoi 1podu. [IpeodbpazoBaHue NecATUIHBIX Ipo0Oeii B OOBIKHOBEHHBIC.

CpaBHeHue aecaATUUHbIX JpoOeil. ClokeHHe W BBIYMTAHHE JECATUYHBIX Japolel. OkpyrieHue

JECATUYHBIX ApOoOei. YMHOKEHHE U JeNCHHUE JCCATHYHBIX pobei. [Ipeobpazosanue 0ObIKHOBEHHBIX

opobetl 6 decamuunvle Opobu. Koneunvie u beckoneunvie decsimuunwvle Opoou.

OTHolIeHHne IBYX YHCET
Macmtab Ha tuiane u kapre. [Ipomopumu. CBoiicTBa mHpomopiuii, NpUMEHEHHE MPONOpLUUN U
OTHOIIICHUY TIPH PEIICHUH 33]1a4.

Cpennee apudpmerudeckoe ynces

Cpennee apudmernyeckoe nByx umcen. M3o0paxkeHue cpeaHero apu@MeTHuecKoro JAByX 4Hcesl Ha

YHCIIOBON MpsMO. PeleHune mpakTHYecKUX 3aJad C NMPUMEHEHHEM CpeJHEro apuMETHUECKOro.

Cpeodnee apugpmemuueckoe HECKONbKUX YUCEIL.

IIpoueHTbI
[TonsTre mporueHTa. BbrunMcneHWe NPOIEHTOB OT YHCIA W YHCIAa MO M3BECTHOMY TMIPOIEHTY,
BBIPQXCHHE OTHOIIICHHS B IPOIICHTaX. PeleHre HeCI0KHBIX MPAKTUICCKUX 33]1a4 C TIPOI[CHTaMH.
JAnarpamMmbl
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Cronbuarele W KpyroBble auarpaMmbl. V3Bnedenue wuHpopManuu w3 auarpamm. Hzobpadicenue
oUaAzpamm no YUcio8biM OAHHBIM.

PannoHaabHBIE YHCIA

IonoxuTENbHBIEC H OTPHIATEIbHbIE YHCJIA
N3o0pakeHne 4ymcen Ha YUCIOBOM (KOOpAWMHATHOWN) mpsimod. CpaBHeHue wyucen. Mopayns yucina,
reOMEeTpUYECKasi MHTEpIpeTaunss Moayis yucia. J[edcTBHUS ¢ MOMOKUTEIbHBIMA U OTPULATEIbHBIMU
qrcaaMu. MHOXKECTBO LIETIBIX YUCEN.

ITonsiTue 0 panoOHATBLHOM YHCIIE.
Ilepsuuynoe npeocmasnenue 0 MHOMCECmEe payUOHANbHBLIX 4Yucel. JIeWCTBUA C pallMOHAIbHBIMU
YUCIIAMU.

Pemenne TekcToBbIX 32124
Eaununbl usmepeHuil JUIMHbI, 1014, 00beMa, MacChl, BpEMEHU, CKOPOCTU. 3aBUCUMOCTH MEXKIY
MHULIAMU H3MEPEHMS] KaXJO0H BETUYUHBI. 3aBUCUMOCTH MEXAY BEIUYMHAMU: CKOPOCTb, BpEM,
paccTosiHue; IPOM3BOAUTEIBLHOCTD, BpeMs, paboTa; 1ieHa, KOJINYECTBO, CTOUMOCTb.

3anayu Ha Bce apudMeTHIecKHe IedCTBUSA
Pemenue TekcToBbIX 3ajau apudmernueckuM crnocodom. Mcmonb3oBanue Tadnmil, cxeM, depTexei,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX IIPU PEIICHUH 3aJauH.

3agaum Ha QBMKeHUe, pa00oTy M MOKYNKH
Pemenne HeCHOXKHBIX 3aJad HAa JBWKEHHWE B IPOTHUBOIIOJIOXKHBIX HAMPABICHUSX, B OJHOM
HaIpaBJICHUH, ABW)KEHUE 10 PEKE 10 TEUEHUIO U MPOTHUB TeueHUs. PerieHue 3a1ay Ha COBMECTHYIO
pabory. [IpumeHenue aApobdeit mpu pereHuu 3aaad.

3agaum HA YaCTH, 101U, IPOLEHTHI
Pemienue 3aa4 Ha HaXOXK/JEHUE YAaCTU YKCIIAa U YKCIIAa IO €ro yactu. Pemenue 3ajayd Ha NPOLEHTH U
Jonu. [Ipumenenne npornopuuil npyu pemeHnn 3a1ay.

Jlornyeckue 3agauu
Penienne HECIOXKHBIX JIOTHYECKUX 3a/lau. Peutenue 102uteckux 3a0ay ¢ nomMouvio epaghos, madauy.

OcHoOBHBIE MeTO/IbI pellleHUs] TeKCTOBbIX 3a/1a4
Apudmernueckuit, mepedop BapUaHTOB.

Harasinnas reomerpus
@urypsl B okpyxkatomieM mupe. Harnsanele mpexactaBieHus o (urypax Ha IIOCKOCTH: IpsiMas,
OTpE30K, JIy4, Yrojl, JiOMaHasi, MHOI'OYI'OJbHUK, OKpPYXHOCTb, Kpyr. YeTbIpexyrojbHUK,
MPSIMOYTONIHUK, KBaapar. TpeYroiabHHK, 6udbl mpey2oivHukos. IlIpasuibHble MHO20V2O0NbHUKU.
N300pakeHre OCHOBHBIX TE€OMETPUYECKHX GUTYp. B3aumuoe pacnonodiceHnue 08yX HPAMbIX, 08YX
OKPYHCHOCMEU, NPAMOU U OKpyiycHocmu. JIIMHA OTpe3ka, JIOMaHOW. EQuHUIBI M3MEpeHUs JIMHBI.
IToctpoenue orpe3ka 3alaHHOM MIMHBL Buasl yrios. I'pagycHas wMepa yrima. HM3mepenue u
IIOCTPOEHUE YIJIOB C IIOMOIIbIO TPAHCIIOPTHPA.

Ilepumerp ™mHoroyroiabuuka. IlonsitTue mjaomaau QuUrypbl; eIUHUIBI H3MePeHUs:
IO A/IH.
[Mnomane nmpsiMoyronpHUKa, KBaapara. [IpubnmkeHHOE M3MEpeHHe IUIoman GUryp Ha KJIeT4aTon
Oymare. Pasnogenuxue gueypoi.

Harasanslie npeacraBieHnst 0 NPOCTPAHCTBEHHBIX GuUrypax:
Ky06, mnapamnenenunen, mnpusma, nupamuiga, Imap, cdepa, KoHyc, muauHAp. M300paxenue
IPOCTPAHCTBEHHBIX Guryp. Illpumepvr ceuenuti. Mnocoepannuxu. Ilpasunvuvie MHO202PAHHUKU.
[Ipumepsl pa3BepTOK MHOI'OTPAaHHUKOB, HUJIMHAIPA U KOHYCA.

ITonsiTue o0bema
Enunauier oobema. O0beM MpsSIMOYTOJIBHOTO Mapasuiesienurnena, Kyoa.

IlonsiTue 0 paBeHcTBE (PUTYP.
LenTpanpHasi, oceBas U 3epraivHas cuMMmeTpun. 300paxeHne CMHMMETPHYHBIX QUTYD.

Pemienne npakTuueckmx 3aja4 ¢ IpUMEHEHUEM IIPOCTEUILINX CBOMCTB QUTYD.

HUcTopust mateMaTuku
— Ilosasnenue yugp, 6yks, uepoenughos 6 npoyecce cuema u pacnpeoenenus npooykmoe Ha /[pesrnem

Bruscnem Bocmorxe. Casazv ¢ Heonumuueckou pesontoyuetl.

— Poowcoenue wecmuoecamepuunou cucmemsl cuucienus. llossnenue decAmuyHol 3anucu yuce.
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— Poorcoenue u pazeumue apugpmemuxu namypaivhvix yucen. HOK, HO/J, npocmoie yucia. Pewemo
Opamocgena.
— [lossnenue Hyna u ompuyamenvHuix yucel 8 mamemamuxe opegnocmu. Ponv /Juogpanma. Ilouemy

(-1)(-1)=+12
— Jlpobu 6 Basunone, Ecunme, Pume. Omxpvimue decamuunwvlx opobetl. Cmapunmvie cucmemsl mep.
Hecamuunvie Opodou u mempuueckasn cucmema mep. JI. Macnuyxuil.

3.2 ConeprkaHue Kypca MaTeMaTHkH B 7-9 kiaccax. Ajireopa

Yucaa. PauuoHajabHbIe YHCJIA
MHOXeCTBO paluoHaIbHbIX uKced. CpaBHEHHE pallMOHAIBHBIX 4yucen. JIeHCcTBus ¢ palmoHaIbHBIMU
yrcnamu. [Ipedcmasnenue payuorHaibHo20 YUcia 0ecsimuiHou 0poowio.

HppanuoHajabHble YHCIA
[lonarue wuppanMoHambHOro uyuciaa. Pacno3HaBaHwe  UppalMOHANBHBIX  uucel. [Ipumeps

JI0Ka3aTeNnbCcTB B anredpe. MppalnnoHaibHOCTh 4MCIa \/E . Ilpumenenune B reomerpun. Cpaguenue
uppayuoHanbHulx yucen. Muodxcecmeo oeticmeumenbHbIX YUcel.
TosknecTBeHHbIE IPeOOPa30BaAHUA
YuciaoBble 1 OYKBEHHbIE BBIPAKEHHS
Bripaxxenue ¢ nepeMeHHON. 3HaUueHNE BeIpaxkeHus. [1oicTaHOBKa BBIpaXXEHUI BMECTO IEPEMEHHBIX.
Lesable BbIpaKEeHUS

— CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJIeM M ee CBOMCTBa. [IpeoOpa3oBaHMs BBIPAKEHHIA,
COJIepKAIINX CTETIEHH C HATYPAIbHBIM MTOKA3aTeJIeM.

— OpHowieH, MHorowieH. JIeHcTBUS ¢ OAHOWIEHAMHU U MHOTrOWIeHaMHu (CIIOKEHUE, BhIYUTAHUE,
yMHOXeHHUE). DOpMyIbl COKPANIEHHOTO YMHOXEHUS: Pa3HOCTh KBAJPaToOB, KBAJAparT CyYMMBI U
pa3zHocTu. PaznokeHne MHOroujaeHa Ha MHOXHUTENU: BbIHECEHHE OOIIEro MHOXKHTENS 32 CKOOKH,
2PYNRUPOBKA, NpUMEHeHUue Qopmyl COKpAujeHHo20 yMHodceHus. Keadpammuviii mpexuien,
PasnodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMeu.

JIpo0HO-panuoHaIbHbIE BHIPAKEHH

— Crenenb ¢ menbM TokasareneM. I[IpeoOpa3zoBanue IpOOHO-TMHEHHBIX BBIPAKEHUM: CIOKECHHE,
YMHOXEHHE, NeNeHue. Aneebpauneckas opobds. [Jonycmumvle 3HaAUeHUs NePEMEHHbIX 8 OPOOHO-
payuoHanvusix svipaxcenusx. Cokpaujenue anreebpaudeckux opoobeu. llpusedenue anreedbpauyeckux
Opobell Kk obwemy 3Hamenamento. [leticmeus ¢ aneeopaudeckumu OpoosMuU:  CLOdCEeHUe,
8bIYUMAHUe, YMHOJNCEHUe, OelleHue, 80386e0eHUe 8 CINENeHtb.

— Ilpeobpazosanue 8vbipaxcenuil, COOEPHCAuUxX 3HaK MOOYJI.

KBaaparnsie kopau

Apudmernueckuil KBagpaTHbIM KopeHb. [IpeoOpa3oBaHue BBIpaXEHHH, COAEpKAIIUX KBaJpaTHBIE

KOpHH: YMHOXXEHUE, JeJICHHE, BBIHECCHHE MHOXKUTENS U3-T10J1 3HaKa KOPHS, GHeceHue MHOMCUMENs

nOO 3HAK KOPHAL.

YpaBHeHUsS M HEPABEHCTBA

PaBencrBa
UYucnoBoe paBeHCTBO. CBOICTBA YHNCIIOBBIX paBEHCTB. PaBEHCTBO ¢ IepeMEHHOIA.

YpaBHeHus
[lonaTue ypaBHEeHUs M KOpHSA ypaBHeHUs. [Ipeocmaenenue o pagnocunvhocmu ypaguenuu. Ooiacmo
onpeoenenus ypasrneHus (001acmos 0ONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U €er0 KOPHU
Pemenne nuHeWHBIX ypaBHEHUH. Jlumeiinoe ypaenenmue c napamempom. Konuuecmeo Kophetl
JuHelno2o ypasHenus. Pewenue TuHetiHblx YpagHeHUli ¢ Napamempom.

KBanpaTHoe ypaBHeHHe U €ro0 KOPHH

KBampatuele ypaBHenus. Hemonnbele kBagpaTHble ypaBHEHHS. J[MCKpUMHUHAHT KBaJpaTHOTO

ypaBHeHus. Dopmyna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammnas

meopeme Buema. Pemenue KBaJapaTHBIX ypaBHEHUW: UCIOJb30BaHUE (OPMYINBI s HAXOXKIEHUS

KOpHEH, epaguueckuii Memoo peulenus, paziodxceHue Ha MHONCUmenu, noobop Kopueu ¢

ucnonvzoeanuem meopemuvl Buema. Konuuecmeo kopmeil K6a0pamHnoz20 ypasHeHus 8 3a8UCUMOCmU om
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e20 ouckpumunanma. bukeadpammuvie ypasuenus. Ypasnenus, cooumble K TUHEUHbIM U K8AOPAMHBIM.
Keaopammnuie ypasnenus c napamempom.
JIpoOHO-paluoOHAIbHbIE YPABHEHUS
— Pemenne mnpoctedmmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuwienue OpobHO-paAyUOHANbHBIX
VPABHEeHUII.
— Memoovl pewenuss ypaeueHuil: Memoobl PABHOCUTbHLIX NPeoOPA308aHUll, Memoo 3dMeHbl
nepemenHol, epaguueckuti memod. Mcnonvzoeanue ce0ticme QyHKyull npu peuleHu ypasHeHul.

— Tpocmeiiuue uppayuonanvuvie ypagnenus suoa || f (x) =a, \ff (x) = \/g (x).

—  Vpaenenus euoa x'=a. Ypaeuenus 6 yenvix uucnax.
Cucrembl ypaBHeHU M

— VYpaBHeHHe ¢ OByMs nepeMeHHbIMU. JIMHEHOe ypaBHEHUE C ABYMS NEpeMeHHbIMH. [Ipavas kax
epagpuyeckas unmepnpemayusi IUHEeUH020 YPAGHEeHUsL C O8YMSs NepeMeHHbIMU.

— Ilonsatue cucteMsl ypaBHeHUH. Pellienre cucteMbl ypaBHEHUM.

— Mertoasl perieHusi CUCTEM JMHEHHBIX YpaBHEHHH C JABYMS MEPEMEHHBIMU: epagduueckutl Mmemoo,
Memoo CLoHCeHUsl, METO]I TIOACTAaHOBKH.

—  Cucmembl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

— UYucnoBble HepaBeHcTBAa. (CBOICTBA YMCIOBBIX HepaBeHCTB. lIpoBepka crpaBenIuBOCTH
HEPaBEHCTB IPH 331aHHBIX 3HAYCHUSIX IEPEMEHHBIX.

— HepaBenctBo ¢ mnepemenHoil. CTporue W HecTporue HepaBeHCTBa. Obnacms onpeodeieHus
HepaseHcmea (061acmeb OONYCMUMBIX 3HAYEHUT NEPEMEHHOLL).

— Penienue IMHEMHBIX HEPABEHCTB.

— Kesaopamnoe nepagencmeo u e2o peutenus. PeuieHue K8aOpamHulx HEpABeHCME. UCNOIb308AHUE
ceolicms u epagpuxa KeaopamuyHou QYHKYUU, Memoo uHmepeanos. 3anucy peuenus KaopamHozo
Hepasencmaa.

— Pewenue yenvix u OpoOHO-payUOHAIbLHBLX HEPABEHCNE MEMOOOM UHMEPBATIO8.

Cucrembl HepaBeHCTB

CucreMpl HEpaBEHCTB C OJHON IepeMeHHOW. PelieHue cucreM HEpaBEHCTB C OJHON NEPEMEHHOM:

JUHENHBIX, k6adpamubix. V1300pakeHne pelleHus CUCTEMbl HEPABEHCTB Ha YHCIOBON MPsIMOM. 3anuch

pELLEHNUsI CUCTEMBI HEPABEHCTB.

DOyHKIUT
HonsiTue pyHKIUM

— JlexapToBbl KOOpAWHATHI Ha IUIOCKOCTH. DOpMHpOBaHUE MPEACTAaBICHUI O MeTampeIMeTHOM
HOHSATHH «KOOPIMHATHD».

— CnocoObl 3a1aHusi (QYHKUMI: aHanUTUYeCKuM, rpaduueckuid, Tabnuusbii. ['padux dyHKUIUU.
[Tpumeps! GyHKIUH, TOTy4aeMbIX B MPOIECCE UCCIEIOBAHUS PA3IIUYHBIX PEATbHBIX MPOIECCOB U
petieHus 3a1a4. 3HaueHue PyHKIMH B TOYKE.

— CsBoiicTBa (yHKUMI: 00JIacTh ONpENENICHUs, MHOXECTBO 3HAUEHUN, HYJIH, HTPOMEXKYTKH
3HAKOMOCTOSTHCTBA, YeMHOCMb/HeuemHOCmb, IPOMEXKYTKH BO3pacTaHus U yObIBaHUS, HAUOOIbIIIEE
Y HanMeHblIee 3HaueHus. VccrnenoBanue GyHKIUU 1O ee rpaduKy.

— Ilpeocmasnenue 06 acumnmomax.

—  Henpepvienocmo ¢hynxyuu. Kycouno 3adannvie ¢hpynkyuu.

JIuneiinas pyHkuus

CpoiicTBa u rpaduk JHMHEHHON (yHKIMU. YTiI0BoH Kod(dumueHt npsmoii. Pacnonoxenue rpaduka

JUHEHHON (YHKIIMM B 3aBUCHMOCTH OT €€ YIjoBoro koddduimeHra u CBOOOAHOrO 4YJIeHA.

Haxoorcoenue xosgppuyuenmos nuneninoti yHkyuu no 3a0aHHbIM YCIO0BUAM: NPOXOHCOeHUe NPIMOU

yepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUEe NPAMOU uepe3 OAHHYI0 MOYKY U

napaienvbHol OAHHOU NPAMOU.

KBagpaTuunas pyHkuus

CaoiictBa u Tpaduk kBagparnyHod (yHkumu (mapabomna). I[locmpoenue epaghuxa xeadpamuunou

¢dynkyuu no mouxkam. HaxoxmeHue HyNIeW KBaapaTHUYHON QYHKIHUH, MHOMCECMBA 3HAYeHUl,

NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCTIU.

OO0paTHasi NPONOPUMOHATBHOCTD

31



CaoiicTBa QpyHKIMH Y = ; . 'unepGona.

I'paguxu ynxyuii. Ipeobpazosanue epaguxa Gynkyuu Y = F(X) ona nocmpoenus
epagpuxos gynxyuii euoa 'y = af (kx +b)+c.

k
I'paguxu gynxyuii y=a+m, yzﬁ,y=3/;, y=|X|_

IToc/ienoBaTeILHOCTH U MPOTPecCHU
YucnoBass moOCIEN0OBaTENbHOCTh. [IpuMepsl 4YHMCIOBBIX MOCIENOBaTebHOCTEH. beckoHeuHble
MIOCJIEIOBATEIILHOCTU. ApudMeTndecKas MpOorpeccust U ee CBOMCTBa. ['eomeTpuyeckasi MpOrpeccHs.
Qopmyna obweco uneHa u cymmovl N NepeviXx UYNeHO8 apugmemuyeckou U 2eoMempuyecKon
npoepeccuid. Cxo0auwascs 2eomempuyeckas npozpeccus.
Pemenne TekcToBBIX 32124
3anayu Ha Bce apudMeTHIecKHe AelCTBUSA
Pemenne TekCTOBBIX 3a/ad apumeTndeckuM crocoboMm. Vcnonb3oBaHue TabIull, CXeM, YepTexeH,
JPYTUX CPEICTB MPEACTABICHUS JAHHBIX IPU PEIICHUH 33JauH.
3agaum Ha 1BMKeHUe, pa00Ty M MOKYNKH
AHanu3 BO3MOXHBIX CHUTYyalldid B3aHMHOIO PACIOIOXKEHHUS OOBEKTOB TMpPU UX JIBIKEHUH,
COOTHOILICHHSI 00BEMOB BBIMOIHAEMBIX paboT U COBMECTHOI paborTe.
3agaum HA YacTH, 10JH, IPOLEHTHI
Pemenue 3amau Ha HaxOXKACHUE YaCTH YMCIIA U YMCTA MO ero yacT. Perenue 3ama4 Ha MPOLIEHTHI U
Jonu. [Ipumenenue nponopuui npyu peleHun 3a1ay.
Jlornueckue 3agaun
Pemenue norudeckux 3amau. Peuwenue n102udeckux 3a0ay ¢ nomoupio 2pagos, mabauy.
OcHoOBHbBIE METO/IbI pellleHHs] TEKCTOBBIX 32/1a4:
apudMeTHYeCKuii, anreOpandeckuii, repedop BapuaHTOB. [lepsuunvie npedcmasieHusi o Opyeux
Memooax peutenusi 3a0a4 (ceomempudeckue u epaguueckue Memoowl).
CTaTHCTHKA U TeOpHUS BePOSITHOCTEH
CraTucrnka
— TabnuuHoe u rpaduueckoe MpeICTaBICHUE JaHHBIX, CTOJOYaThle U KPYrOBbIE IUATPAMMBIL,
rpaduku, mpuMeHeHNe auarpaMM U TpaduKoB AJIsl OMKMCAHUS 3aBUCUMOCTEH peaibHBIX BEIUYUH,
u3BIeueHre uH(poOpManuu U3 Tabiui, nuarpaMMm u TrpadukoB. OnucarenbHbIE CTaTUCTUYECKHE
MOKa3aTeld 4YHCIOBBIX HA0OpOB: cpeaHee apudmerndeckoe, Mmeduawa, HauOombliee U
HauMeHbIIIee 3HadeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus u CmaHoapmHoe OmxioHeHue.
— CiyyailHas  U3MEHYMBOCTb. V3MEHUMBOCTH Ipu  uU3MepeHusX. Pewarowue npasuia.
3axkoHomepHOCMU 8 USMEHUUBLIX BEITUUUHAX.
CayuaiiHble cOObITHS
— CryuaiiHple  ONBITBI  (OKCIIEPUMEHTHI), JJEMEHTApPHBIC CIy4JailHble COOBITUS  (MCXOBI).
BepositHocTH  31emMeHTapHBIX  cOObITUH. CoObITHST B CIy4alHBIX  OKCIIEPUMEHTaX H
OMaronpusITCTBYIOIIUE AJIEMEHTapHbIE COOBITUS. BeposTHOCTH ciay4yailHbIX cOObITH. OTMBITHL C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.
— Kilaccuueckuie BepOSITHOCTHBIE OIBITHI C UCIIOJIb30BAaHUEM MOHET, KYOHKOB.
— Ilpeocmasnenue cobvimuii ¢ nomowwto ouazpamm inepa. IIpomueononodicHvle cobvimus,
00veduHenue u nepeceverue coovimui. Ilpasuno cnoscenus seposmuocmett. Cuyuaiinsiii 66100p.
IIpeocmasnenue skcnepumenma 8 gude oepeaa.

— Hezasucumvie coobImusi. Ymnuoorcenue eepossimuHocmet He3a8UCUMDBLX coovimuii.
IlocnedosamenvHuvle Hezasucumvle ucnvimanus. lIpeacTaBieHHe O HE3aBHCUMBIX COOBITHSIX B
KU3HH.

Inemenmovl KOMOUHAMOPUKU
IIpasuno ymuoocenus, nepecmanosku, pakmopuan yucia. Covemanus u yucio covemanui. @opmyna
yucna cowemanuti. Tpeyeonvnux Ilackans. Oneimvl ¢ OOAWIUM  YUCIOM  PABHOBOIMONCHLLX
NeMeHmapHulx codvimutl. Bviuucienue seposmuocmetl 8 onblmax ¢ npumeHeHuem KOMOUHAMOPHLIX
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Gopmyn. Ucnvimanus Bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimaHuil

bepnynnu.

Cryuaiinvle genuuunl

3Haxomecmeo co CryyanuHblMU 8eUYUHAMYU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CLYYAUHbIX EUYUH.

Pacnpeoenenue eeposmuocmeii. Mamemamuueckoe oxcudanue. Ceolicmea Mamemamuiecko2o

oorcuoanus. Ilonamue o 3axome Oonvuux uucen. Msmepenue eeposmuocmei. IIpumenenue 3aKoHa

OonbwUX Yucen 6 COYUoNo2UU, CMPAxo8aHuu, 8 30pasooXpaneHuu, obecneyeHuu 0Oe30NaAcHOCmu

HACeNeHUsl 8 YPe3BbIUAUHBIX CUMYAYUSX.

I'eometrpust
I'eomeTrpnuyeckue purypsl
@urypsl B reoMeTPHHU U B OKPYKAaK0OIIeM MHUpe

— Teomerpuueckas ¢urypa. DopMHUpOBaHHE TMPEACTABICHUNH O METANpPEIMETHOM IOHSITHU
«hurypay.

— Touka, IUHUS, OTPE3OK, MpsiMas, Jyd, JIOMaHas, IUIOCKOCTh, Yroy, OMCCEKTpHca yria U ee
CBOICTBA, BU/IbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

— OceBas cumMeTpus reoMeTpuueckux Guryp. LleHTpanpHas cuMMeTpHsl TeOMETPUIECKUX QUTYP.

MHOroyroJibHuKu

— MHOroyrojapHHUK, €ro 3JIEMEHThl U ero cBoiicTBa. Pacro3HaBaHME HEKOTOPHIX MHOTI'OYTOJIBHUKOB.
Buinyknvie u negvinyknvie mrnozoyeonvruuku. IlpaBuibHbIE MHOTOYT OJIbHUKH.

— TpeyronbHuku. Beicora, Menuana, OuccekTpuca, CpeiHss JIMHUS TPEYrolbHUKa. PaBHOOEIpEeHHBIN
TPEYroJIbHUK, €r0 CBOWCTBA M NPU3HAKU. PaBHOCTOPOHHMI TpeyroibHHK. [IpsAMOyronapHBbIN,
OCTPOYTOJIbHBIN, TYMOYTOJbHBIA TPEYroJbHUKU. BHemHue yrisl TpeyroiapHuka. HepaBeHCTBO
TPEYT OJIbHUKA.

— UYerslpexyronbHuku. IlapamnenorpamM, poMO, HOpsSMOYroibHUK,  KBajapaT, Tpamelus,
paBHOOeApeHHas Tparelusa. CBolCcTBa M MPU3HAKU MapajuieorpaMMa, pom0a, IpsiMOYTOJIbHUKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpyXHOCTb, KpPYT, UX DJIEMEHTBl U CBOMCTBA; LICHTPAJIbHbIE U BIHCaHHbIE yribl. KacarenbHas u

cekywjas K OKpYXHOCTH, UX cgoticmea. BIMCaHHbIE U ONUCAHHBIE OKPY>KHOCTH ISl TPEYrOJbHUKOB,

Uemulpexy201bHUKO8, NPAGUIbHbIX MHO20Y20bHUKOE.

I'eomeTpuueckue purypsl B mnpocTpaHcTBe (00bEMHbIE TejIa)

Mmnocoepannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOS C PA3HBIM NOJIOHCEHUEM U KOIUYECTBOM

epaneii. llepBUYHBIE TpEACTABICHUS O MUpaMuze, Mapajulelenuiene, npusMe, cdepe, mape,

LUJIUHIPE, KOHYCE, X JIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

OTHOmICHNS
PasencrBo ¢uryp
CBoiicTBa paBHBIX TPEYTrOIbHUKOB. [Ipu3HaKku paBeHCTBA TPEYrOJIbHUKOB.
IapanneabHOCTH NPAMBIX
— IIpu3Haku 1 CBOKCTBA MAPAUIEIBHBIX IIPSMBIX.
—  Axcuoma napannenvnocmu Eexnuoa. Teopema @aneca.
IlepnienauKyAsipHbIe NPSIMbIE
[Ipsmoii yron. Ilepnenauxynsap k npsmoil. Haknonnas, npoeknus. CepeIuHHBIA NEPIEHIUKYIAP K
otpe3ky. Ceoticmea u npusHaKu nepneHoOuKyIapHOCmU.
Ilooobue

— IIponopyuonanvnvle ompesku, nodobue guzyp.

— Ilooobnwvie mpeyeonvruku. Ilpuznaku noooobus.

B3aumHoe pacnoJio:keHue IPSMON U OKPYKHOCTH, 08YX OKPYICHOCMEI.
HN3mepeHus n BIYMCICHUS
Beanyunbl

— Ilonarue Benuuunsbl. JyimHa. M3mepenue nnusbl. EquHunbl n3mepenus JUiMHbL Bennunna yria.
I'panycnas mepa yriua.

— Tlonarne o miomanu TiIOCKOW QUTypsl U ee cBoiicTBax. M3mepenue momaaeit. EnunHuiibi
W3MEPEHHUS TUIOIIA TN,

— IlpexncraBienue 06 oObeme u ero cBoiictBax. M3mepenue oobema. Ennnuiisl uamepenust 00beMoB.
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N3mepeHus 1 BLIYHCTIEHUS

WHCTpyMEHTHI JUTsl M3MEPEHUI U MOCTPOEHUM; U3MEPEHUE U BBIUMCIICHHUE YIIIOB, [UIMH (PacCTOSHUN),

wiomanei. TpuroHomerpuueckue GYHKIHH OCTPOrO Yria B MPSMOYTOJIBHOM TpPEYrOJIbHUKE

Tpuconomempuueckue ¢ynkyuu mynoco yena. BplUucCleHHE 3JIEMEHTOB TPEYrOJIbHUKOB C

UCTIOJIb30BAaHUEM  TPUTOHOMETPHUYECKUX  COOTHOIIEHWH. Dopmysbl MIJOmIagyd  TpeyroibHUKa,

napajuieJiorpaMMa M €ro 4YacTHBIX BHUAOB, (GOPMYJbl [UIMHBI OKPY)KHOCTH M IUIOIIAJAU Kpyra.

CpaBHenue u Beruncienue miomanaei. Teopema [Mudaropa. Teopema cunycos. Teopema kocurycos.

Paccrosinus
— Paccrosinue mexay Toukamu. PacctositHue OT TOYKHU A0 MPSIMOM.
— Paccmosnue medxncoy ghucypamu.

I'eomeTpnueckne nocTpoeHus

— T'eomerpuueckue mocTpoeHus A WLTIOCTPALIMK CBOMCTB Fr€OMETPUUECKHUX (QUTYD.

— WMHCTpyMEHTHI Ui TOCTPOSHHM: IUPKYNb, JIMHEHKA, YrONbHUK. [Ipocmetiwue nocmpoenus
YUpKynem u JUHeuKol: nocmpoenue 6UCCeKmpucsl y2id, nepneHOUKyIapa K npsamou, yaid, pagHo2o
OaHHOMY,

— IlocmpoeHnue mpey2oibHUKO8 NO mMpem CHOPOHAM, O8YM CIOPOHAM U VLY MexCOy HUMU, CIMOPOHE
U 08YM NPUNEAHCAWUM K Hell Y2ILaM.

— [Menenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTrpnyeckne npeodpa3oBaHus

IIpeoOpa3oBanusn
[Tonsitue mnpeoOpazoBanus. [IpencraBieHne o MeTanpeAMETHOM MOHITHH «IIpeoOpa3oBaHUE».
Tloooobue.

JABuKeHUust
OceBas ¥ LIEHTpalibHasi CUMMETPUS, HOBOPOM U napanienvbHulil nepenoc. Kombunayuu oeudcenuti Ha
NIIOCKOCU U UX C8OUCMBA.

BeKTOpbI M1 KOOPAUHATHI HA MJIOCKOCTH

BekTopsl
[Tonstue BekTOpa, ACWCTBHUS HaJ BEKTOPAaMH, MCIOIb30BAHHE BEKTOPOB B (U3UKE, pa3nodiceHue
8eKxmopa Ha cocmasisauue, CKausipHoe npou3gedeHue.

Koopannarsi

— OCHOBHBIE TOHSTHS, KOOPOUHAMbBL BEKMOpd, paccmosiHue medcoy mouxkamu. Koopounamor
cepedunsl ompesxa. Ypasnenus guayp.

— Ilpumenenue 6ekmopos u KOOpOuHam O0Jis peueHus NPOCMeUUx 2e0Mempu4ecKux 3a0adu.

HUcTopust mateMaTuku

— Bo3HukHoBeHUue mamemamuxu Kax HayKku, smansl ee pazsumus. OcHOGHble pazdeivl Mamemamuxu.
Bovioarowueca mamemamuky u ux 6K1a0 8 pazeumue HayKu.

— bBeckoneunocmo muodcecmea npocmuix uucen. Hucna u onunvl ompesxos. Payuonanvhvle uucna.
Tlompebnocmo 6 uppayuonanvvix yucaax. Llxona Iugazopa

—  3apooicoenue ancedpul 6 Hedpax apugmemuxu. An-Xopesmu. Poocoenue oykeennoti cumeonuxu. I1.
®Depma, . Buem, P. /lekapm. Hcmopus 6onpoca o Haxodxicoenuu ¢opmyn KopHet aneedpauyeckux
ypaeuenull cmeneneti, bonvuiux yuemvipex. H. Tapmanws, {oc. Kapoano, H.X. Abenw, 3. I'anya.

— Ilosasnenue memooa KoopouHam, nO360NAIOUWE20 NEPEBOOUMb 2eOMempuiecKue 00beKmbl Ha A3bIK
aneeopwi. Tossnenue epaguros gynuxyuil. P. Jexapm, I1. @epma. Ilpumepovl paziuunvix cucmem
KOOpOUHam.

— 3adaua Jleonapoo Iluzanckoeo (@ubonayuu) o Kponukax, uucira QPubonayuyu. 3adaua o
waxmamuou 0ocke. CXo0UMOCMb 2e0Mempudeckou npozpeccuu.

—  Hcmoxu meopuu eéeposmuocmeti; cmpaxoeoe oeno, azapmuvle uepwl. I1. @epma, b.Ilackans, .
bepuynnu, A.H.Koamozopos.

—  Om semnedenus k ceomempuu. Ilugpacop u eco wixona. @anec, Apxumeo. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvHblx MHO20Y20NbHUKOS. Tpuccekyus yena. Keadpamypa xpyea. Yoeoenue
kyoa. Mcmopusa uucna w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep, H.H.Jlobauesckuil.
Hcmopusa namoeo nocmynama.

— [Teomempus u uckyccmeo. I eomempuyeckue 3akOHOMEPHOCIU OKPYHCAIOUIE20 MUPA.
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—  Acmponomus u ceomempus. Ymo u xax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pazmepax
Jhynot, 3emau u Connya. Paccmosnusi om 3emau 0o Jlynet u Connya. Uzmepenue paccmosanusi om
3emnu 0o Mapca.

— Ponv  poccutickux yuenvix 6 pazeumuu mamemamuku: JI. Oinep. H.HU. Jlobauesckuii,
11.J1.Yebviwes, C. Kosanesckas, A.H. Konmozopos.

—  Mamemamuka 6 paszsumuu Poccuu: Ilemp |, wkona mamemamuueckux u HABUSAYKUX HAYK,
passumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npocpamma u M.B. Kenowviu.

111. TemaTuyeckoe MJIAHUPOBAHUE
C YKazaHUEM KOJINYECTBA YaC0B, OTBOJAMMbBIX HA OCBOCHHE Ka)KI[Oﬁ TEMbI

Ne MaTtemaTuka 5 kaace. TeMbl Komgecrso
4acoB

1 HarypanpHble uncia u mKaisl 18

2. CrnoxxeHHe U BBIYUTAHNE HATYypaTbHBIX YUCEI 20

3. YMHOXKEHUE U JIeNIeHne HAaTypallbHbIX YHCEeT 21

4. [Inomanu v 00BEMBL 15

5. OObIKHOBEHHBIE JPOOU. 26

6 JlecaTuuHbIe Ipoou. 13

CrnoxeHre ¥ BRIYUTAHUE JCCATUUHBIX APOoOei

7. YMHOXEHUE U JIeTIeHNe JSCATUIHBIX ApOoOei 25

8. HNHCTpyMEHTBI [Tl BRIYUCICHUN U U3MEPEHUM 15

9. MHOXeCTBO, TOAMHOXKECTBO. Pelrenne KoMOMHATOPHBIX 3a/1a4. 10

10. [ToBTOpEeHME 7

Bcero wacoB (5 4. B Hezenro u3 pacuéra 34 yueOHBIX HEIeb) 170

Ne Maremaruka 6 kiaacc. Tembl Konuiecrso
JacoB

1. OOBIKHOBEHHBIE TpOOH 20

2. CrnoxxeHHe U BBIYUTaHUE APOOEH C pa3HBIMHA 3HAMEHATEISIMHU 22

3. YMHOKEHUE U JieJIeHHe 0OBIKHOBEHHBIX APOOCH 30

4. OTHOIICHHS ¥ TIPONIOPITUH 19

S. [TonoxxuTtenbHBIE U OTPUILIATEIHHBIC YHCITA 36

6. Pemenne ypaBHeHui 15

7. Koopaunatel Ha MI10CKOCTH 13

8. IToBTOpEHME 3a Kypc 6 Kinacca 15

Bcero gyacoB (5 4. B Hezenmto u3 pacuéra 34 yueOHBIX HEJCIN) 170

Ne Aaredpa 7 kaace. Tembl Koamaecrso
JacoB

35




1. Marematnueckuii a3bIK. MaremaTuyeckass MOJENb 13

2. JIunelinas QyHKIMS 13

3. Cucrembl TMHEWHBIX YpaBHEHUN 12

4. CreneHb ¢ HaTypaJIbHBIM MIOKa3aTeIeM 9

5. OnHOWICHBI 8

6. MHorousieHbl 15

7. PaznoxeHnne MHOTO4JICHOB Ha MHOXKHUTEIH 16

8. OyHKIMNn y = X? 10

9. [ToBTOpEHME 6

Bcero yacos (3 4. B Heziemro u3 pacuéra 34 yueOHBIX HEIEITh) 102

Ne Teomerpus 7 kiaace. Tembl Kosmaecrso
4acoB

1 HauanbHbIe TeOMETPHUUCCKUE CBEIICHHS 10

2 TpeyronbHuKH 17

3. [TapannenbHble psiMble 13

4 CooTHolIeHNsI MEX 1y CTOPOHAMU U yIilaMH TPEYrojbHUKA 18

5 [ToBTOpenue 10

Bcero yacoB (2 4. B Heziemio u3 pacuéra 34 yueOHBIX HEJIEIb) 68

Ne Aaredpa 8 kiace. Tembl Kommaecrso
4acoB

1. [ToBTOpeHue 3a Kypc 7 Kiacca 5

2. Anrebpandeckue IpoOu U UX CBOWCTBA 21

3. KBanparnbie kopHU 18

4. Keaopamuunasa gpynkyus. @ynkyus y :; 18

5. KBanpaTtHble ypaBHEHUS 21

6. HepaBenctBa 15

7. HroroBoe moBTOpeHue 3a Kypc anreOpsl § kiacca 3

8. Hrorosas koHTposnbHas paboTa 1

Bcero yacos (3 4. B Heziemio u3 pacuéra 34 y4eOHBIX HEJEIb) 102
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KoumnuectBo
Ne I'eomerpus 8 kiaace. Tembl
4acoB
1. [ToBTOpEHME 3a Kypc 7 Kilacca 2
2. YeThIpeX yroabHUKH 14
3. ITiomans 14
4, [TomoGHBIE TPEYTONBHUKH 20
5. OKpyXHOCTB 16
6. HrtoroBoe noBTOpEHNE Kypca reOMETpHUH § Kiacca 2
Bcero yacos (2 u. B Henento u3 pacuéra 34 yueOHBIX HEAeb) 68
Ne Anre6pa 9 kiaace. Tembl Kommaectso
4acoB
1. IToBTOpenue 3a kypc 8 kmacca 4
2. VYpaBHEHHUsI 1 HEPABEHCTBA C OAHOW ITEPEMEHHON 16
3. Pemenue cucrem ypaBHEHHI. 19
4. UucnoBble QyHKIIUH. 22
S. Apudmernueckast 1 reoMeTpruIecKas Iporpeccuu 15
6. DJIeMEHTHI KOMOMHATOPUKHA U TEOPUH BEPOSATHOCTEH 12
7. Hrorosoe nmoBTOpeHne Kypca anredpsl 3a 7-9 kimaccos 11
Bcero 4acoB (3 4. B Hezenro u3 pacuéra 33 yueOHBIX HEIeb) 99
Ne T'eomerpus 9 kiaacc. Tembl Koauiecrso
4acoB
1. IloBTOpEHME N3ydEHHOrO B 8 Kilacce 2
2. Bexrops! 12
3. Meron koopauHAT 10
4 CooTHolIeHUs MEXIy CTOPOHAMU U yrilaMu TpeyroibHuka. CkaiaspHoe 11
MIPOU3BE/ICHUE BEKTOPOB
5. JlvHa OKpY>KHOCTH U IIJIOIIA/Ib Kpyra 12
6. JIBrxeHue 8
. avanbHbIC CBEJCHUS U3 CTEPEOMETPHUH
7. |H 5
8. HTorosoe noBTOpeHNE Kypca FeOMETpHH 3a 7 - 9 Ki1acchl 6
Bcero yacoB (2 4. B Heziento u3 pacuéra 33 y4eOHBIX HEJIEIb) 66
37
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