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Ilnanupyemsie pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NMpeaAMeTa
«Aaredpa»

JInyHOCTHBIE Pe3yJbTAThI

1. T'OTOBHOCTBH M CLIOCOOHOCTH O0YYAIOIINUXCS K CAMOPA3BUTHIO M CAMOOOPA30BAaHHIO HA
OCHOBE MOTHBALMM K OOYYEHHIO U TO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTH OCO3HAaHHOMY
BBIOOPY M TIOCTPOCHUIO JajbHEWIIeH WHAWBUIAYyaJIbHOW TpPaeKTOpUH oOpa3oBaHus Ha Oasze
OPUEHTUPOBKHU B MHpe npodeccuil u npodeccnoHaabHbIX IPEANOYTEHUH, C Y4ETOM YCTOHUUBBIX
II03HABATEIILHBIX UHTEPECOB.

2.  CdopMHUPOBaHHOCTh OTBETCTBEHHOI'O OTHOILIEHHUS K YUEHHUIO;

3. CpopMHpOBaHHOCTH IIETOCTHOT'O MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKd M OOLIECTBEHHOW IPAKTUKM, YYHMTHIBAIOIIEIO COLUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOIO MUpA.

4. I'OTOBHOCTh M CHOCOOHOCTh BECTH IUAJIOT C JPYTUMH JIIOAbMU U JOCTUTaTh B HEM
B3aUMOINIOHMMaHUs (MAeHTH(UKAKs ce0sl KaK IMOJHOMPABHOTO cyObeKTa OOIIeHNUs, TOTOBHOCTD
K KOHCTPYUpPOBaHMIO oOpa3a mapTHepa IO AMAJOry, FOTOBHOCTb K KOHCTPYMpPOBaHHIO 0Opasza
JOTIYCTUMBIX CIIOCOOOB JMajora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Juajnora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, MpPOLEAYp, I'OTOBHOCTh U CIOCOOHOCTh K BEJICHMIO
MIEPETOBOPOB).

MeranpeamerHblie pe3yabTaThl
Peryastusubie YY /|

1. YMeHHne caMoCTOSITEIILHO OIIpCaACIATh LECIN 06y‘I€HI/I$I, CTaBUTh U (I)OpMy.]'II/IpOBaTL HOBBIC
3agadyu B yqe6e M TI03HABaTCIbHOU ACATCIIBHOCTH, PAa3BUBATb MOTHBBI U HWHTCPCCHI cBOCH
IMO3HaBaTEILHOM JACATCIIbHOCTH. O6y11a10111m“1c51 CMOXKCT:

. aHAJTM3UPOBATH CYIIECTBYIOIINE U IJIAHUPOBATH Oy yIre 00pa3oBaTeIbHbBIC PE3YIIbTATHI;
. UICHTUPHUIIMPOBATH COOCTBEHHBIE MMPOOIIEMBI U ONPEACIIATH TIIaBHYIO MPOOIIEMY;

. BBIJIBUTATh BEPCHUU pEIICHHUS MpOoOJIeMbl, (OPMYIHPOBATh TUIOTE3bI, NPEABOCXHIIATH
KOHEYHBIN pe3ysbTarT;

. CTaBUTh L€Nb JIEATEIBHOCTH HAa OCHOBE ONpPEAETICHHOM NpoOIeMbl M CYIIECTBYIOLIMX
BO3MOXKHOCTEH;

. dopMynupoBaTth ydeOHblE 3aJaud KakK IIard JOCTHXKEHHUS IIOCTAaBJICHHOW LEH
JIeATEIbHOCTH;

. 00OCHOBBIBATh 11€JIEBBIE OPUEHTUPBI U MPUOPUTETHI CCHUIKAMM Ha IIEHHOCTH, YKa3blBas U

000CHOBBIBas JIOTHYECKYIO IIOCIEJ0BATEIBHOCTD I11aroB.

2. YMeHHe CaMOCTOSITENIbHO IUIAHUPOBaTh IYTH JOCTMXKEHUS Leled, B TOM 4YHCIe
aNbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3pPeKTUBHbIE CIIOCOOBI PELICHUS YUeOHBIX U
MO3HABATENbHBIX 3a/1a4. OOyyaroUMics CMOXKET:

. OTIpeNIeIsiTh HEOOXOIUMBIE JEHCTBHUE(s) B COOTBETCTBUU C y4e€OHOM W IO3HABATEIHHOU
3aaueil ¥ COCTABIIATh AITOPUTM UX BBIITOJHEHHS,

o 00OCHOBBIBaTh M OCYILECTBIIATH BBIOOp Hambonee 3(PPEKTHBHBIX CHOCOOOB pPELICHUS
y4eOHBIX U N03HaBaTEIbHbIX 33/1ay;

o OTIpeNeNATh/HaX0UTh, B TOM YHCJIE€ W3 TMPEIIOKCHHBIX BapHAHTOB, YCIOBUS JUIS
BBITNIOJTHEHUS Y4eOHOM 1 MO3HABaTEIbHOM 3a1a4u;

o BBICTPAaWBaTh JKU3HEHHbIE IUIAaHBI Ha KpaTKOCpouHoe Oynyimiee (3asBIATH IENIeBbIe

OpPUCHTHUPHBI, CTABUTH aZICKBATHLIC UM 3a/la4d U NpEAjiaraTb ﬂeﬁCTBHH, YKa3bIBasg U 000CHOBBIBAs
JIOTUYCCKYIO IMOCJICI0BATCIIBHOCTD HIaFOB);

° BBIOUpaTh W3 TPEJIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIFHO HCKATh CPEACTBA/PECypCHI
JUTS pEIICHUS 3a/1a4k/ TOCTHKEHUS TIeIH;

° COCTaBATh IUIAH  pElIeHUs MpoOjemMbl  (BBINOJIHEHHUS  MPOEKTa, MPOBEACHUS
HCCIIeIOBAHMS );

. ONpeeNATh MOTEHIHAIbHBIE 3aTPyIHEHUs MPH pEeUIeHHH Y4eOHON U IO3HaBaTelbHOU



3a/1auu ¥ HaXOJUTh CPEJICTBA JJIsl UX YCTPAHEHUS,

o OIKCHIBATH CBOM OMBIT, OPOPMIISS €ro AJs Mepeadd IpyruM JIIOIIM B BUJE TEXHOJIOTHU
pelIeHNs] IPAKTUYECKUX 3a7a4 ONPEAEIEHHOrO KJlacca;
. IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUAYAIbHYIO 00pa30BaTebHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTb CBOM JACHUCTBUS C IUIAHUPYEMBIMHM PE3YJIbTaTaMHU, OCYILECTBIISATh
KOHTPOJIb CBOCH [JESTENbHOCTH B IPOLIECCE IOCTHKEHUS Pe3yibTaTa, ONPENEISTh CIOCOOBI
JeMCcTBUI B paMKax IPEJIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JAEUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS cuTyanueil. OO0ydaronuiicss CMOXKET:

o ONpesieNATh COBMECTHO C II€aroroM M CBEPCTHUKAMU KPHUTEPUU IUIAHUPYEMBbIX
pe3ysIbTaTOB U KPUTEPUU OLIEHKU CBOEH Y4eOHOM esATeIbHOCTH;

o CHCTEMaTH3MpPOBaTh (B TOM YHUCIIC BBHIOMpAaTh HMPUOPUTETHBIC) KPUTEPUH IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JESITEIbHOCTH;

o OTOMpaTh MHCTPYMEHTBHl JJIs OLEHMBAHUSA CBOEH JIEATEIIBHOCTH, OCYILECTBIIAThH
CaMOKOHTPOJIb CBOEH JEATEIBHOCTH B PAMKAX MPEUIOKEHHBIX YCIOBHH U TpeOOBaHMIA;

o OLICHUBATh CBOIO JI€ATEIbHOCTh, apTyMEHTUPYS NPUYMHBI JOCTHKEHUS WU OTCYTCTBUS
IUTAHUPYEMOTO pe3yJIbTaTa;

o HaXOJUTh JJOCTAaTOYHbIE CPEJICTBA JJIs BHIIIOJHEHUS YU€OHBIX ACHCTBUI B M3MEHsIOLIEHCS
CUTYaIlMX W/WIIK TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3ysIbTara;

o paboTasi MO CBOEMY IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO JESTEIbHOCTh Ha OCHOBE
aHalu3a M3MEHEHUM CcUTyaluMu s [OJy4YeHMs  3alUIAaHUPOBAHHBIX  XapaKTEPUCTHUK
IPOIYKTa/pe3ynbTara;

o yCTAQHAaBJIMBaTh  CBA3b MEXIY I[IOJIyYCHHBIMH  XapaKTEepUCTHMKaMHM IPOJAYKTa H
XapaKTEepUCTUKaMM TIpolecca JEesATeNbHOCTH U IO 3aBEepIICHUU JAEATENbHOCTU Ipe/larath
M3MEHEHHUE XapaKTEePUCTUK MPOLIecca sl OJMyYEHHUs yAyUIIeHHbIX XapaKTePUCTHK MPOAYKTa;

o CBEpATh CBOM JIEHCTBHMSI C IE€NIbI0 M, HPU HEOOXOIUMOCTH, HCIPABIATH OLIMOKU
CaMOCTOSITENIHO.

4. YMeHue OLIEHHUBATh MPaBWIbHOCTh BBINOJIHEHUA Y4eOHOW 3ajaud, COOCTBEHHbIE
BO3MOYKHOCTH €€ perieHusi. O0ydaromuiicss CMOXeT:

° OIpEAEATh KpUTEPUHU PABUILHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS YUeOHOMU 3a1auH;

° AHAJIN3UPOBATL U 000CHOBBIBATH IMPUMCHCHUC COOTBETCTBYIOIICTO MHCTPYMCHTApUA IJIA
BBITNIOJTHEHUS y4eOHOM 3a1auu;

. CBOOOJTHO T0JIb30BaThCsI BBIPAOOTAaHHBIMU KPUTEPUSIMHU OLIEHKH U CAaMOOLICHKH, UCXOI U3
1EJTN ¥ UMEIOLITUXCS CPEJICTB, pa3anydasi pe3yabTaT U CIOCOObI IeHCTBHIA;

. OLICHUBATh MPOJAYKT CBOEH JEATENbHOCTH IO 3aJaHHBIM W/MIM CaMOCTOSITEIbHO
OIIPEEICHHBIM KPUTEPHUAM B COOTBETCTBHUHU C LIENIBIO IEATEIBHOCTH;

o 000CHOBBIBATh JOCTHXKUMOCTL II€JIN BI)I6paHHI>IM CIIOCOOOM Ha OCHOBE OILICHKHU CBOUX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHELIHUX PECYPCOB;

. (buKcUpOBaTh U AHATU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

5. Bnagenune ocHOBaMU CaMOKOHTPOJISI, CAMOOIIEHKH, IPUHATHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOI 1 mo3HaBaTeIbHON. OOyJaronuics CMOXKET:

. Ha0JII01aTh U aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO M NTO3HABATENBHYIO JAEATEIbHOCTD U
JeSITeIbHOCTD JPYTrUX 00ydaroImuxcs B Ipolecce B3auMOIIPOBEPKH;

o COOTHOCUTDH peajibHble U IJIaHUPYEMble Pe3ylbTaThl UHIMBUIYaIbHOW 00pa3oBaTeIbHOM
JIEATEIBbHOCTH U JI€JaTh BBIBOJIBI;

. NPUHUMATD PelleHne B y4eOHON CUTyalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

o CaMOCTOSTENIBHO ONpPEAENATh NPHUYMHBI CBOErO YyCIexa WM Heycnexa M HaxXOJIuTh
CIOCOOBI BBIX0/1a U3 CUTYaAllMU HEYyCIeXa;

o PETPOCHEKTHUBHO OIpPENeNsATh, Kakhe IeHCTBUS 10 peHIeHUI0 Y4eOHOW 3adaudl WM

napamMeTpsl 3TUX JCUCTBUI NpUBEIM K TOJYyYEHHIO HWMEIOIIErocs MpOJyKTa Yy4eOHOH
NeSITeTTbHOCTH;

o JNEMOHCTPUPOBATh MPUEMbl  PETYSIIMU  NCUXO(PU3NOIOTHUECKUX/ 3MOIMOHAIBHBIX
COCTOSHUM  ans  JocTikeHHs d(dexkra  ycrnokoeHuss  (yCTpaHEHHs  3MOIMOHAIBHOM
HaANpPsDKEHHOCTH), P eKTa BOCCTaHOBICHUS (OciabiieHusl MpOsBIEHUN yTomiieHus), 3ddexra



AKTHBU3AIMH (TTOBBIIICHUS TICUXO0(PU3NOIOTHIECKON pEaKTUBHOCTH).
ITo3naBaTesibHbIe YY ]|

6. VYmenue omnpeaensiTe MNOHATHUS, CO3daBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJIOTHUHU,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIFHO BBIOUPATh OCHOBAHHS M KPUTEPUU IS KiIacCU(DUKAIIHNH,
yYCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKOE paCCyXKICHHE,
YMO3aKJIIOueHHEe (MHAYKTUBHOE, AEAYKTUBHOE, M0 aHAJIOTMH) U JeiaTh BbIBOABL. OOydaroniuiics
CMOXKeT:

o no0MpaTh CIOBA, COMOAYMHEHHBIC KIFOUYEBOMY CIIOBY, OMPEICISIONINE €r0 MPU3HAKH H
CBOMCTBA;

o BBICTPANBAaTh JIOTHYECKYIO IEMOYKY, COCTOSIIYIO U3 KIFOYEBOTO CJIOBA U COMOIYNHEHHBIX
€My CIIOB;

o BBIJICTISITH OOMIVMI MPU3HAK JIBYX MU HECKOJIBKHX MPEIMETOB WM SBICHUN M OOBSICHSTH
WX CXOJICTBO;

o O00BEIUHATH MPEMETHI U SIBIICHHS B TPYIIIBI TI0 ONMPEICIICHHBIM PU3HAKAM, CPaBHUBATh,
KiaccuuImpoBath 1 000011aTh (DaKThI U SIBJICHHUS,

o BBIJICTISITH SIBJICHHUE W3 OOIIETO psijia IPYTUX SIBICHU;

o OTIPE/ICIIATh OOCTOSITEICTBA, KOTOPBIC MPEANISCTBOBAIA BO3SHHUKHOBCHHIO CBSI3H MEXKIY

SABJICHUAMH, U3 OTHUX 00CTOATEILCTB BBIACIIATE OHPCACIAIOIINC, CIIOCOOHEIE OBITH HpH‘-IPIHOfI
JaHHOT'O SABJICHUS, BBIABJIATD IPUYIUHBI U CIICACTBUA HBHGHHﬁ;

o CTPOHTH PACCYXICHUE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBJICHUSM M OT YaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

o CTPOHTH PacCyKICHHWE HAa OCHOBE CPABHEHUS INMPEIMETOB U SBJICHUH, BBIACISSA MPH STOM
oO11e NpU3HaKy;

o U3J1arath MOJy4eHHYI0 HH()OPMALIUIO, MHTEPIIPETUPYS €€ B KOHTEKCTE PeIaeMOr 3a1a4H;
o CaMOCTOATENIFHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYKIAIOIIYIOCS B IPOBEPKE, Mpeiarate u
HNPUMEHSATH CIIOCO0 MTPOBEPKHU IOCTOBEPHOCTH MHPOPMAIIHH;

o BepOAIM30BaTh SMOLIMOHAIBHOE BIICYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

o OOBSICHATH  SIBIICHHS, TMPOIECCHl, CBA3M H OTHOIICHHUS, BBIABISEMBIE B  XOJE

MO3HABATEJILHON U HCCIIE0BATEIbCKON AESITENbHOCTH (IPUBOJUTH OOBSCHEHHE C U3MEHEHUEM
(bopMBI NIpesicTaBIeHUs; OOBACHATD, ACTATU3UPYS WM 000011ast; OOBACHATH C 33JJaHHOM TOYKU
3peHus);

o BBISBIIATh U HA3bIBATh MPUUYMHBI COOBITHS, SBJICHHS, B TOM YHCIIE BO3MOXHbIE / Hanboee
BEPOSATHbIE MPUYUHBI, BO3MOXKHBIE TIOCIEACTBUS 3aJaHHOW NPUYMHBI, CAMOCTOSITEILHO
OCYILIECTBIISASI IPUUNHHO-CIIEICTBEHHBIN aHAIN3;

o JIeNIaTh BBIBOJ Ha OCHOBE KPUTHUYECKOTO aHalIM3a Pa3HbIX TOUYEK 3pEHMS, MOATBEPKIATh
BBIBOJI COOCTBEHHOW apryMeHTaluel Wik CaMOCTOSTENbHO OTyYEeHHBIMU JAHHBIMHU.

7.  YMeHue co3/aBaTh, IPUMEHATh U MPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJIEIH U CXEMBbI
JUISL pellIeHnsl yueOHbIX U MMO3HABATENbHbIX 3a/1a4. O0yJaronuiicss CMOXKeT:

. 0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UITHU SIBIICHUE;

. OTNpeNeNATh JIOTUYECKHE CBSI3M MEXAy IpeIMeTaMHu W/HWIU SIBIEHUSAMH, O00O03Ha4yaThb
JTaHHbIE JIOTMYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

. co3/aBaTh aOCTPAaKTHBIN UK peabHbI 00pa3 mpeaMeTa U/ Uil sIBJICHHUS;

. CTPOUTH MOJIENTB/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4i U/WJIH CIIocO0a €€ pelieHus;

o co31aBaThb Bep6aJ'H)HI)Ie, BCUICCTBCHHBIC U I/IH(l)OpMaHI/IOHHBIC MOJICJIM C BBIJICIICHUEM

CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa IJs OMpeNeNieHHs crocol0a pelieHus 3aJadd B
COOTBETCTBUU C CUTYAIIUEH;

. peoOpa30BBIBATH MOJIETHN C IEIBIO BBIBICHUS OOITUX 3aKOHOB, OTIPEIEISIONINX TaHHYIO
MpeIMETHYIO0 00JIacTh;
. MEePEBONTH CIOXKHYIO IO COCTaBY (MHOTOACIEKTHYIO) MH(pOpMAIHUI0 U3 TrpaduyecKoro

niu GOpMaTM30BaHHOTO (CHMBOJIBHOTO) TIPE/ICTABJICHHS B TEKCTOBOE, M HA00OPOT;
. CTPOUTH CXEMY, AJITOPUTM JEHCTBHS, MCHPABIATH WJIM BOCCTAHABIMBATh HEU3BECTHBIN



paHee aJrOpuTM Ha OCHOBE HMMEIONIIETOCsS 3HAHUS 00 OOBEKTe, K KOTOPOMY MPHUMEHSETCS
ANTOPUTM;

° CTPOUTH JTIOKA3aTEIILCTBO: MPSAMOE, KOCBEHHOE, OT MMPOTHUBHOTO;

° aHAJIM3UPOBATH/Pe(IECKCHPOBATh OMBIT Pa3pabOTKH M pean3alid y4eOHOTro IPOEKTAa,
HCCIIe0BaHUS (TEOPETUUYECKOT0, SMIIMPHYECKOr0) Ha OCHOBE MPEIIOKEHHON MpOoOIeMHON
CUTYaIliH, TIOCTABJICHHON IIeJIN W/WJIH 3aJIaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3ynbTara.

8. CwmbicnoBoe ureHrne. O0yJaroIIHICsS CMOXKET:

. HaXOJUTh B TeKcTe Tpedyemylo wHH(popManuio (B COOTBETCTBUM C LEISIMHU CBOEH
JIeSATEILHOCTH);

o OpUEHTUPOBAThCS B COJEPKAHWU TEKCTa, TMOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

. yCTaHaBJIMBATh B3aUMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHI, SIBIICHUMA, IIPOLIECCOB;

o PE3IOMUPOBATH INIABHYIO UJCI0 TEKCTA,

o peoOpa3oBbIBaTh TEKCT, «IIEPEBOJAS» €ro B JPYI'yI0 MOAAIBHOCTb, MHTEPIPETUPOBATDH
TEKCT (XYIOKECTBEHHBIM W  HEXYJOKECTBCHHBIH — YYeOHBIH, HAy4YHO-TIOMYJISPHBIH,
nH(pOpPMAIMOHHBIHN, TeKCT non-fiction);

o KPUTHYECKH OLICHUBATh CoiepkKaHue U (opMy TeKCTa.

9. PasBurtue MOTHUBAIlMK K OBJIaACHHIO Ky.]'IBTypOfI AKTHUBHOI'O HMCIIOJIb30BaHUA CHOBapCﬁ n
APYruXx MOUCKOBBIX CUCTEM. O6y11a}0111m71c51 CMOXKCT:

L4 OIpCACIIATh HCO6XOIII/IMI>IG KJIFOUCBBIC ITOMCKOBLIC CJIOBA U 3aIIPOCHI;

L4 OCYHICCTBJIATH BSaHMOHeﬁCTBHG C JJICKTPOHHBIMU IMOUCKOBBIMH CUCTEMAaMU, CIIOBAPIAMU;

L4 q)OpMI/II)OBaTI) MHOXCCTBCHHYIO BI)I60pKy 13 IMIOMCKOBBIX NCTOYHHUKOB AJIA 06’I)€KTI/IBI/I38,HI/II/I
PE3YIbTAaTOB IIOUCKA,

L4 COOTHOCHUTD IMOJTYYCHHBIC PC3YJIbTAThI ITIOUCKA CO cBOCH JACATCIIBHOCTBIO.

Kommynukarusublie YY ]

10. YmeHue opraHM30BBIBaTH y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO JIEATEIBHOCTH C
YyUUTENEeM U CBEPCTHUKAMU; paboTaTh MHIUBUAYAJIbHO U B IPYIIE: HAXOAUThH OOLIee peleHre U
pazpemars KOH(IMKTH Ha OCHOBE COIVIACOBAHMS IMO3UIMHA M y4eTa HHTEPECOB; (hopMynupoBarh,
apryMEeHTHPOBaTh U OTCTauBaTh CBOe MHeHHE. OOyJaromuiicss CMOXKeT:

- OTpeEATh BOZMOXKHBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

- UTpaTh OIPEIETICHHYIO POJIb B COBMECTHOM €S TENbHOCTH;

- INPUHUMATD MO3ULUI0 COOECETHUKA, MOHUMasl TO3UIUIO APYroro, pasjinyarb B €ro peuu:
MHEHHE (TOUKY 3pEHHsI), JOKA3aTENbCTBO (apryMEHTHI), (PAKThI; TUIIOTE3bI, aKCUOMBI, TEOPUH;

- OnpeneNniaTh CBOM JEMCTBUS M JIeHCTBHUSA MapTHEpa, KOTOpPble CHOCOOCTBOBAIM WM
IPEMSITCTBOBAIN POLYKTUBHOM KOMMYHHKAIUH;

- CTPOUTH MO3UTHBHBIE OTHOILLEHUS B Mpoliecce yueOHO! U MO3HABATEIbHOM e TEIbHOCTH;
- KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBaTh CBOK TOUKY 3pPEHMS, B JAMCKYCCUU YMETb
BBIJIBUT'aTh KOHTPAapryMeHTHI, Mepedpa3supoBaTh CBOIO MbICIb (BIaJeHHE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

- KPUTUYECKH OTHOCHTBCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IpH3HaBaTh
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

— npeJiaraTh albTEPHATUBHOE PElIeHHe B KOH(DIMKTHOM CUTYyalluH;

— BBIJIETISATH OOILYIO TOUKY 3PEHHSI B TUCKYCCHH;

—  JIoroBapMBaThCcsl O TMpaBWJIaX M BOIpocax [UIsi OOCYXAEHHS B COOTBETCTBHM C
IIOCTaBJIEHHOM Mepe.l TPyNIoi 3a1a4ei;

- OpPraHM30BBIBaTh yue€OHOE B3aMMOJICHCTBHE B rpymie (OmpeaeisaTh oO0Iue LeiH,
pacnpeensiTh pojiu, JOroBapuBaThCs APYT € APYTOM U T. 11.);

—  yCTpaHATh B paMKax Juajora pas3pelBBl B KOMMYHMKAllUH, OOYCIIOBJIEHHBIE
HEMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHMKa 3agaud, (OpMBI WIHM COAEpIKaHUS
Janora.

11. VYmeHue OCO3HaHHO HCHOJb30BATh pEUEBbIE CPEACTBA B COOTBETCTBUU C 3agaueit
KOMMYHHUKAIIUH JUIsI BBIPAKEHUS! CBOUX YYBCTB, MbICIIEH M MOTpeOHOCTEN Al TUIAaHUPOBAHUS U



pEryJiluyi CBOEH NESTEIbHOCTH; BJIAJICHUE YCTHOM M MUCHBMEHHOW PEYbl0, MOHOJIOTHYECKOMN
KOHTEKCTHOU peubto. O0yJatonuiics CMOXKET:

o OIpeNeNATh 3a7jauy KOMMYHHUKAIMKU U B COOTBETCTBUM C HEW OTOMPATh peueBble CPEACTBA;
o OTOMpaTh M MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B IPOLIECCE KOMMYHHMKALMM C JIPYTUMHU
JFOABMU (JIMAJIOT B Mape, B MaJION TpyIIe U T. 1.);

. NpPEACTaBIATh B YCTHOW WM NHCbMEHHOW (hopMe pa3BepHYTHI IJIaH COOCTBEHHOU
JIeSATEIbHOCTH;

o coOuoaTh HOPMbl IyOJIMYHOM pedd, perjaMeHT B MOHOJOre M JMCKYCCHUHM B
COOTBETCTBUHU C KOMMYHUKAaTUBHOM 3a/1a4eii;

. BBICKa3bIBaTh M OOOCHOBBIBATh MHEHHUE (CY)KIEHHE) U 3allpalliBaTh MHEHUE NapTHepa B
paMKax quaora;

o IPUHUMATh PELICHHUE B XOJI€ IUAJIOra U COTIacoBbIBATh €0 ¢ COOECEAHUKOM;

. CO3/1aBaTh IMCbMEHHBIE «KJIMIIUPOBAHHBIE» U OPUTMHAIIBHBIE TEKCTHI C UCIIOJb30BAaHUEM
HEOOXOUMBIX PEUYEBBIX CPE/CTB;

o UCIIOJIb30BaTh BepOalbHble CpeAcTBa (CPeACTBa JIOTUYECKOM CBSI3M) AJA BbIAEICHUSA
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHUS;

o HCII0JIb30BAaTh HeBepOaJIbHbIE cpencrsa 158051 HarJIsIHbIE MaTepHuaIbl,
MIOJIrOTOBJICHHBIE/OTOOPAHHBIE 1TOJT PYKOBOACTBOM YUUTEIIS;

o JIeJIaTh OLICHOYHBIN BBIBOJ, O JOCTH)KEHHUHU LEJIH KOMMYHHUKALMM HEIOCPEICTBEHHO IOCIE

3aBEpILICHHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa U 000CHOBBIBATH €TO.
IIpenmerHbie pe3yJIbTaThI
BoinmyckHuk HayuuTes B 7-9 kiaccax:

DJIeMeHThI TEOPUH MHOKECTB M MATEMATHY€CKOM JIOTHKH

*  OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHUSMH: MHOXXECTBO, DJIEMEHT MHOXKECTBa,
MOJIMHOXECTBO, IPUHAJJIEKHOCTD;

*  3aJ1aBaTh MHOXXECTBA MEPEUUCIICHUEM UX JIEMEHTOB;

*  HAXOAWTH MepeceueHue, 00beAMHEHNE, TOAMHOKECTBO B IPOCTEHIINX CUTYAIIUSIX;

* omepupoBarh Ha 0a30BOM YPOBHE MOHSTHUSMHU: OIpPEACIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

*  TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI JIJIs1 TTOJTBEPKICHUSI CBOMX BBICKAa3bIBAHUI

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH APYTUX NPEeAMETOB:

WCIIOJIb30BaTh Tpaduueckoe TMpeACTaBICHUE MHOXKECTB Il ONHCAHHUS PeaTbHbIX
MIPOILIECCOB U SBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4eOHBIX MPEIMETOB

Boinycknuk nonyuum 603moxicHOCHb HAYUUMbCA:

Onepuposamv ~ nouamusmu:  onpeoeieHue,  meopema,  aKCUOMA,  MHONCECMEBO,
XapakmepucmuKky MHOMNCeCmsd, dJeMeHm MHONXCecmeda, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECMB0, NOOMHONCECMBO0, NPUHAOTIEHCHOCHb, BKII0UEHUe, PABEHCIBO MHONCECE;

uU3006paxdcamo MHOMICECmMsed U OMHOUWEHUE MHONHCECME C NHOMOWbIO KpY208 Jlinepa;

onpeoensims NPUHAONIEHCHOCb DJIeMEHMA MHONCECMBY, 00beOUHEeHUI0 U NepeceyeHuro
MHOXMCECmS, 3a0a6amb MHOMCECMBO C HNOMOWbIO NEPEeyUCNienUs JIeMEeHmMOo8, ClLO8EeCHO20
onucanus;

onepuposams NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCHb BblCKA3bIGAHUS,
ompuyanue BbICKA3bIGAHUN, ONepayuu HAo0 B6bICKA3LIGAHUAMU. U, UIU, He, YCIO08Hble
BbICKA3bIBAHUS (UMNIUKAYULL),

CmMpouUmb 6blCKA3bIBAHUSA, OMPUYAHUS 8bICKA3LIGAHUU.

B noeceonesnoit ycuznu u npu uzyuenuu Opy2ux npeomemos:

Ccmpoums YyenouKku YMo3axkaoueHull Ha 0CHO8e UCNOb3068AHUA NPABUTL TOSUKU,

UCNONIL308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX cpaduyecKoe npedcmasieHue
0J151 ONUCAHUSL PEaIbHbIX NPOYECCO8 U A8NEeHUU

Yucaa



*  OmnepupoBarb Ha 0a30BOM YpOBHE MOHSTHUSMH: HATypajJbHOE YHCIIO, LIEJI0€ YHCIIO,
OOBIKHOBEHHAst JIpo0b, JecsATHYHAs JApoOb, CMELIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
apudMeTUIECKUI KBaIpaTHbIA KOPEHbD;

*  HCHOJIb30BaTh CBOKMCTBA YMCEN U PABUJIA JCUCTBUI IPU BBINOJHEHUH BBIYUCIICHUN;

*  HCHOJIb30BaTh MPU3HAKHU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUN BBIYUCICHUN U
pEIIeHNN HECIIOKHBIX 33]1ay;

*  BBINOJIHATH OKPYIJIEHHUE PALIMOHAIBHBIX YHCENl B COOTBETCTBHUH C IIPABUIIAMU;

*  OlICHUBATH 3HAYCHHE KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO IIEJIOTO YHMCIIa;

*  pacmo3HaBarh palloHaJIbHbIC U HPPAIMOHATIbHbBIE YNCIIA;

*  CpaBHHUBaTh YHKCIA.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHUH JAPYTUX MPEIMETOB:

OLICHUBATh PE3YJbTAThl BEIYUCICHUM MPH PEIICHUN MTPAKTUUECKUX 3a7ay;

BBITIOJTHATH CPAaBHEHUE YHCEN B PEATbHBIX CUTYaIlUsX;

COCTaBJISITh YUCIIOBBIE BHIPAXKECHUS IPU PELICHUH MPAKTHUECKUX 3a/1ad U 3a/1a4 U3 JAPYTrux
y4€OHBIX IPEIMETOB

Boinycknuk nonyuum 603mMoxicHOCHb HAYUUMbCA:

Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHBIX YUCET, MHONMCECHEO YEablX YUcell,
MHOJICECMB0 PAYUOHANLHBIX YUCE], UPPAYUOHAIbHOE YUCIO, KBAOPAMHBIU KOPEHb, MHOMCECHBO
0elicmeUmenvHblX — uucel,  2eoMempuyeckas — UHMepnpemayus  HAmypaibHulX,  YelblX,
PAYUOHANBHBIX, OeliCBUMEIbHBIX YUCEe;

HOHUMAMb U 00BACHAMb CMbLCI NOSUYUOHHOU 3aNUCU HAMYPATbHO20 YUCA,

8bLINOIHAMb  GLIYUCIEHUS, 6 MOM YUCle C UCNONb308AHUEM NPUEMO8 PAYUOHATbHBIX
BLIYUCTEHULL,

8bINOIHAMb OKpPY2leHUe PAYUOHAIbHBIX YUCEe ¢ 3A0AHHOU MOYHOCbIO;

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCIA,

npeocmasisims PAyUOHAIbHOE YUCIO 8 8UOE OeCAMUYHOU OpoOU

VHOPSIOOUUBAMb YUCLA, 3ANUCAHHbBLE 8 8UOe 0ObIKHOBEHHOU U 0eCMUYHOU OpoouU;

Haxooums HO/[ u HOK uucen u ucnonv3osamo ux npu peuwieHuu 3a0ay.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

NPUMEHAMb NPAGUILA NPUOTUNCEHHBIX GbLIYUCIIEHUL NPU peuleHUU NPaKmuieckux 3a0ay u
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos;

8bINOIHAMb CPABHEHUE Pe3yIbMamo8 GblUUCIeHULl NPU PeuleHUl NPAKmuyecKux 3aday, 8
MOM YUCie NPUOTUNHCEHHBIX BbIYUCTEHULL,

COCMasnsams U OYeHUBAMb YUCI0BbLE BbIPANCEHUS NPU peuleHUUu NPAKmu4eckux 3a0ay u
3a0a4 u3 Opyaux yueOHbvlX NPeoMemos;

3anucvléams U OKPY2IAmb YUCI08ble 3HAYEHUS PEeanbHblX GelUYUH C UCHOIb308AHUEM
DA3HBIX CUCTEM UMepPEHUs]

ToxnecTBeHHBbIE IPe0OPa30BAHUA

*  BbmonHATE HecNOXHBIE NPeoOpa3oBaHMs JUIsI BBIYMCICHHMS 3HAYEHUH YHCIIOBBIX
BBIPQXEHHUM, COJAEp)KAIlMX CTENeHH C HaTypalbHbIM IIOKa3aTeleM, CTENeHH C LEeNbIM
OTpHULATEIbHBIM [TOKA3aTEIEM;

*  BBINOJIHATH HECJIOXKHBIE NMPEOOPa30BaHUs LENbIX BBIPAXKEHHUI: pacKpbiBaTh CKOOKH,
NPUBOIUTH MOJJOOHBIE CaraeMeble;

*  HCNOJNB30BaTh (OPMYNbI COKPALIEHHOTO YMHOXEHHUS (KBaJapaT CyMMBbI, KBajapar
Pa3HOCTH, Pa3HOCTb KBAJAPATOB) JJIsl YIIPOLIEHHS BBIUMCICHUN 3HAYEHNI BBIPAXKECHU;

*  BBIOJHATH HECJIOXKHBIE MpeoOpa3oBaHUsl JAPOOHO-TUHEHHBIX  BBIPAKEHUH U
BBIPAXEHUH C KBaJIpaTHBIMHU KOPHSMH .

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHX MPEAMETOB:

MOHMMATh CMBICJI 3alIUCH YHCIIa B CTAHJAPTHOM BUJIE;

OIepUpOBaTh Ha 0A30BOM YPOBHE IMOHATHEM «CTaHAAPTHAs 3aHUCh YHCIA»

Buinycknuk nonyuum 603mMo0MuCHOCIb HAYUUMbCA:



NOHAMUSMU CTNENeHU C HAMYPAalbHbIM NOKA3amenem, CmeneHu ¢ yeablM OmpuyamenbHbim
nokazamenem,

BbINONHAMb NPEOOPA30BAHUSL YETbIX BbIPANCEHUU: OEUCMEUs ¢ 0OHOULEeHAMU (ClLodiceHuUe,
sbluUmMAaHue, YMHOdN CeHUe), Oetucmeus ¢ MHO2OUIeHAMU (CLOJCeHUe, 8bIYUmMAanue, YMHON CeHUe),

BbINONHAMb PALONCEHUE MHOLOUNEHO8 HA MHONCUMENU OOHUM U3 CHOCOD08: BbIHECEHUE 3d
CKOOKY, 2pYynnuposKa, UCnoib308anue hopmyn COKpAujeHH020 YMHONMCEHUS,

8b10€AMb KBAOPAM CYMMbL U PA3HOCIU 0OHOYIEHO8,

PAcK1a0bl8ams HA MHOMCUMENU K8AOPAMHbBIU MPEXUTIEH,

BbINONHAMb  NPEeodPA30BAHUSL  GLIPAJICEHUL,  COOEPIUCAUWUX — CMEeNeHU ¢ Yeablmu
OMPUYAMENbHLIMU  NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CMeneHu ¢ Yeibim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

BLINONIHAMb NPeodPA308anUsi OPOOHO-PAYUOHAILHBIX BbIPAJICEHUL. COKpaujeHue opooel,
npugedeHue aneedpauyeckux opoobeil Kk odwemy 3HAMEeHAmento, ClLodceHue, YMHOJICEHUe, OeleHue
aneebpauveckux O0pobel, 6036edeHUe aneedpaudeckol Opodou 6 HAMYPAIbHYI0 U Yenyio
OmMpUYyamenvbHy0 CmeneHs,

BbINONHAMb NPE0OPA30B8AHUSL BHIPANCEHULL, COOEPAHCAUSUX KBAOPAMHbLE KOPHU,

8vl0eNAmsb K8aopam CyMMbl UL PASHOCMU O8VYIEHA 6 BbIPANCEHUAX, COOEPHCAUUX
K8ao0pammwvie KOPHU;

BLINONIHAMb NPEO0OPA308AHUSL BBIPANCEHULL, COOEPAHCAUUX MOOYTb.

B noeceoneenoii scuznu u npu uzyueHuu Opyux npeomemos:

BbINONHAMb NPE0OPA306AHUsL U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM 8UOE;

BbINONHAMb NPE0dPA30EAHUSL ANCeOPAUYECKUX BbIPANCEHUL NPU DPeuleHUuu 3a0ay Opyaux
VUeOHbIX NpeoMemos

YpaBHeHUsI M1 HEPABEHCTBA

* OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHHUE, KOPEHb YpPABHEHHS, PCIICHUE YPABHEHHS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHre HEPaBEHCTBRA;

*  MPOBEPSTH CIPABEIINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pewmarh JIMHEHHbICE HEPABEHCTBA W HECJIOKHbICE HEPABEHCTBA, CBOJSIIMECH K
JIMHCUHBIM;

*  pelarb CUCTEMBI HECIIOKHBIX JINHEMHBIX YPAaBHEHUI, HEPABEHCTB;

*  TIPOBEPATH, SBISIETCS JIM JAHHOE YHUCIIO PEIICHUEM ypaBHEHUs (HEPABEHCTBA);

*  pemiaTh KBaJpaTHBIE ypaBHEHUS M0 (hOpMyIe KOpHEH KBaAPaTHOTO YpaBHEHHUS;

*  u300paxkaTh pelIeHUsI HEPABEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOM.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

COCTaBJIATh U PELIATh JIUHEWHBIE YPABHEHUS MIPU PEIICHUU 3a7a4, BOZHUKAIOMINX B IPYTUX
yueOHBIX MpeaMeTax

Bovinycknuk noayyum 603mMO0MCHOCMb HAYUUMBCA:

Onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCME0, KOPEHb VPABHEHUs, peuleHue
HEpaseHcmeda, PABHOCUNIbHbIE VPAGHEHUs, 001acmb onpeoeiieHus YpasHeHus: (HepaseHcmea,
cucmemvl ypagHeHULl Uil HepageHcma);

pewiams nuHeliHble YPABGHEHUSl U VPABHEHUs, CB00UMble K JUHEUHbIM C NOMOWDbIO
MO2HCOECMBEHHBIX NPeoOPA308aAHUL,

peuiams Keaopamuvie YPAGHEeHUs U YPABHEHUs, C800UMble K K8AOPAMHBLIM C NOMOWbIO
MO2HCOECBEHHBIX NPeodPA308aAHULL;

peuiams OpOOHO-TUHEUHbLE YPABHEHUSL,

pewams npocmeiuiue UppayuUoHaibibie YPAGHEeHUsl 6U0d /f (x) =a, \/f (x) = \/g (x);

pewams ypagHeHus: 8Uod x"=a ;

peuams YpagHeHUs CHOCOOOM PA3N0ACEHUSA HA MHOMCUMENU U 3aMeHbl NePEeMEeHHOU,

UCNONb308aMb  MeMOoO UHMEPBAN08 ONd peuleHus Yeavlx U OpOOHO-PAYUOHANLHBIX
Hepagencme,

peuiamb TuHeliHble YPAGHEHUs U HEPABEHCMEA C NAPpaAMempamiL;

peuams HeCl04CHbLe K8AOPAMHbLe YPAGHEHUS C NAPAMEMPOM;



peuiams HeCl04CHble CUCeMbl TUHENIHbIX YPAGHEHULL C Napamempamu,

peuiams HeCl104CHbLE YPAGHEHUS 8 YENblX YUCTAX.

B noeceonesnoit ycuznu u npu uzyueHuu Opyux npeomemos:

cocmasnaAms U pewams JuHelnvle U KeaopamHvle YPAGHeHUs, VPAGHEHUS, K HUM
ceo0smuecs, cucmemyl TUHEHbIX YPAGHEeHUl, HEPABEHCME NPU peuleHuU 3a0ay Opyeux y4eOHvlx
npeomemos;

8bINOIHAMb OYEHKY NPA8OON0000Us pe3ybmamos, Noay4aemMsblx Npu peuleHuy TUHeUHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCeM JUHEUHbIX VPAGHEHUL U HEPAGeHCME NpU peueHuu 3a0ay
Opyaux yueOHblX npeomMemos;

8bI0UpamMb  COOMEEMCMEYIOUuUe YPAGHEeHUs, HEePABeHcmea UIU Uux cucmemvl, OJis
COCMABNeHUsT MaAmeMamuyeckol Mmooeau 3a0aHHOU PeanrbHOU CUMyayuu Uiy NpuKiaoHou
3a0ayqu;

YMemb UHMEPNPemupo8ams NOLYYEHHbIU NPU peueHUuU YPasHeHus, HepaseHcmed Uiy
cucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOU peaibHOU CUMyayuu uil RpUKIaoHol 3a0adu

DOyHKUUHA

*  HAaXOJUTh 3Ha4YeHHE (PYHKLUU MO 3aJaHHOMY 3HAYCHHIO apTyMEHTa;

*  HaxXOAWTh 3HAYCHHME ApryMEHTa IO 33JaHHOMY 3HAYEHUIO (PYHKIMH B HECIOXKHBIX
CUTYaIUsX;

*  ONpeneNsTh IOJIOKEHHE TOYKM MO €€ KOOpIMHATaM, KOOPAMHATHI TOYKH MO &
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

* 10 TpaduKy HAXOJUTh O0JIACTH ONPENEICHHUs, MHOXKECTBO 3HAYCHUH, HYIU (DYHKIIHH,
MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHM BO3pacTaHus W YyObIBaHUS, HauOolblee U
HAaUMEHBIIIee 3HAYCHUS (PYHKIIHH,

*  cTpouth rpaduk TUHEHHON QYHKIUY;

*  TPOBEPATH, SABJIACTCS JIM NaHHBINA Tpaduk rpadukom 3agaHHONW QYHKIUU (JIMHEHHOM,
KBaJIpaTHYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

*  ompeneiaTh MPUOTMKEHHBIE 3HAYCHUS KOOPAWHAT TOYKH TEpeceueHHUs rpadukoB
byHKIM;

e omepupoBaTb ~Ha  0a30BOM  YpPOBHE  MOHATHUSAMHU:  IOCJIEIOBATEIHHOCTD,
apudmeTnyecKas mporpeccus, reoMeTpuiecKas mporpeccus;

* pemlath 3aJaud Ha TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh TOIXy4eH
HEMOCPEACTBEHHBIM MOJACUETOM 03 TpUMEeHEeHUs (PopMyI.

B noBcenHeBHO KU3HH M TPU U3YYEeHUH IPYTHX MPEAMETOB:

*  HCMONB30BaTh TpaduKU pealbHBIX MPOILIECCOB U 3aBHUCUMOCTEH TSl OMpeAeNieHusl ux
CBOWMCTB (HAMOOJbIIMNE W HAWMEHBIINE 3HAUCHUS, MPOMEKYTKH BO3paCTaHUS W YOBIBaHUS,
00J1aCTH MOJIOKUTETBHBIX M OTPUIIATEIbHBIX 3HAYECHUH U T.I1.);

*  UCIMOJIb30BaTh CBOWCTBA JIMHEWHOW (PYHKIMU U €€ rpaduK NP PEIICHUU 3a7ad W3
JIPYTUX y4EOHBIX MPEAMETOB

Boinycknuk nonyuum 603mM03HCHOCHIb HAYUUMbCA

Onepuposamv NOHAMUAMU. PYHKYUOHATbHAS 3A8UCUMOCTNb, PYHKYUSA, 2paduK yHKyuu,
Cnocoowl  3a0anusi QYHKYuu, apeymenm u 3HaueHue QYHKyuu, o001acmv onpeoeieHus u
MHOJICECmM80  3HAYeHUll  (YHKyuu, HyIu QYHKYuY, NPoMeiCcymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCMb/HEUEMHOCb PYHKYUU,

cmpoums 2paghuxu TuHetiHou, K8aopamuiHo GyHKyull, 06pamHol NPONOPYUOHATILHOCU,
pynxyuu euda: y=a+L, y=x,y=¥x, y=|x;

X+b

Ha npumepe K8aOpamuyHoUu (QyHKYUlU, UCno1b308ams npeobpazosanus epagurxa GyHkyuu
y=f(x) ona nocmpoenus epagpuxoe @ynxyuii y = af (kx+b)+c;

COCMAsIAMb YPAaGHEeHUs. NPAMOLL NO 3A0AHHBIM YCIOGUAM. NPOX0OAWel Yepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOX00sawel depe3 OAHHYIO MOUKY U NAPALIeNbHOU OAHHOU
npAMOU;

uccnedosams QYHKYUIO no eé epagpuxy,

HAXO00UMb  MHOJMCECMBO  3HAYEHUl,  HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,



onepuposamv  NOHAMUAMU:  NOCIe008AMENbHOCb,  APUPMEemUdecKas npocpeccus,
2eomempuieckas npocpeccusi;

peuiams 3a0a4u Ha apudMemuyecKyro U 2e0MempudecKyo npocpeccuio.

B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomemos:

UTLTIOCMPUPOBAMb ¢ NOMOWDBIO 2PApUKA PeanbHyIo 3a8UCUMOCIb UL NPOYyecc No Ux
Xapaxkxmepucmukam,

UCNONIBL308aMb CBOUCMBA U 2PAPUK KE8AOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ad u3
Opyeux yueOHviX npeomemos

CTaTHCTHKA M TeopHsl BePOSITHOCTEH MOCTABHUTH IOCJIe TEKCTOBBIX 3aJa4, KaK C
cojiep:KaHMM.

* lmerp mpencTaBieHME O CTAaTUCTHYECKHX  XapaKTEPUCTUKAX, BEPOATHOCTH
CIIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33]1a4ax;

*  pewmiarh mpocTeiire KOMOMHATOPHBIE 3a7a4l METOJIOM IMPSIMOTO U OPTaHU30BAHHOTO
nepedopa;

*  MPEeACTaBIATH AAHHBIE B BUJE TAOIHI, TUarpamm, rpadukos;

*  yHuTaTh HUH(OPMALIMIO, TIPEICTABICHHYIO B BUE TAOIHIIbI, JHArPaMMBbl, rpaduka;

*  ONpelesiTh OCHOBHbIE CTATUCTUYECKUE XaPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

*  OIICHUBATHh BEPOSATHOCTH COOBITHS B IPOCTEHIIIHNX CITyYasiX;

*  HUMETb MPEJICTABICHHUE O POJIU 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBICHUSX.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

OILICHMBATh KOJMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;

UMETH TPEJICTABIICHUE O PO MPAKTUICCKHU JJOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITHIA;

CpPaBHHMBAThb OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU, IOJTyYEHHBIE B IIpoIecce
peNICHUS IPUKIAHON 3a/1a49¥, H3yUCHUS PEATBHOTO SBJICHHUS;

OILICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUH U SIBICHUN B HECIOKHBIX CUTYAIUAX

BoinyckHuk noayuum 603mM0M4CHOCHb HAYYUMbCA

Onepuposams nouamusmu: cmonbuyamseie U Kpy2osvle OUuazpammvl, madiuybl OAHHBIX,
cpednee apughmemuueckoe, Meouaua, Hauborvbulee U HauMeHbulee 3HAYeHUs. 8blOOPKU, PA3MAX
8b100pKU, Oucnepcus u CMaHoapmuoe OMKIOHeHUe, CIYYAUHAs USMEHYUBOCTb,

useeKamsv UHGoOpMayuro, NPeOCmMasieHHyo 8 madiuyax, Ha OUaAspammax, epapuxax;

cocmasnsams maoauysl, CMpoums OUaAzpAMMbl U 2pAPUKU HA OCHOBE OAHHBIX;

onepuposamv NOHAMUAMU. PAKMOPUAT YUCTA, NEPECMAHOBKU U COYEeMAaNUsl, MPeY20TbHUK
[lackans;

NPUMEHAMb NPABUNO NPOUIEEOCHUs. NPU peuleHUU KOMOUHAMOPHBIX 340a4;

onepuposams  NOHAMUAMU.  CAVYAUHBIL  ONbIM, CAVYAUHLIL  6bl00p, UCHbBIMAHUE,
aleMeHmapHoe  CayuailiHoe cobvlmue (Ucxoo0), Klaccuueckoe onpeoesieHue BeposimHOCmuU
CYYAiHO20 cOObIMUS, ONnepayul Hao CLYYAUHLIMU COOLIMUAMU,

npeocmasisims UHGOPMAYUIO ¢ NOMOUWbBIO Kpyeoes Jiliepa,

peuiams 3a0auu Ha GblYlUCIeHUe BePOIMHOCMU ¢ NOOCHemOoM KOIUYecmea 8apuanmos
HOMOWBIO KOMOUHATNOPUKU.

B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomemos:

u3gneKamov, UHMeEPnpemupo8ams 1 npeobpazoevieams UHGOpMaAyuIo, nNPeocmasieHHylo 8
maoIuyax, Ha OUASPAMMAax, epaguKax, ompaxcarowyro C6OUCM8a U XapaKmepucmuku peaibHblx
npoyeccos u s61eHul,

onpeodenams cmamucmuieckue Xapakmepucmuky 8bl00poK no madauyam, ouazpamma,
epaguram, 6blNOIHAMb CPABHEHUE 8 3ABUCUMOCINU O YellU PeuleHUs 3a0aYll;

OYEeHUBAMb 8EPOSIMHOCTNG PEAIbHbIX COOLIMULL U S8TIEHUL.

TexkcroBbIC 321241

* Pemarh HeclOXHBIE CIOKETHbIE 3a7ladyll pa3HbIX TUIIOB Ha BCE apHU(PpMETHUECKHE
JeHCTBUS,

*  CTPOWTH MOJENb YCIOBUS 3aJauu (B BUJE TAOIUIIbI, CXEMBbI, pUCYHKA HJIM YPAaBHEHN),
B KOTOPOH JJaHbl 3HAYEHMsI ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C LEbI0 [TOMCKA PELICHUS
3aJ1auu;



*  OCYIIECTBIATH CIIOCOO MOWCKA PEIICHUS 33Ja4d, B KOTOPOM PACCYXJICHUE CTPOMTCS
OT YCJIOBUS K TPEOOBaHMIO UM OT TPEOOBAHUS K YCIOBHIO;

*  COCTaBJIATH IUIAH PEUICHUS 3a1a9H,

*  BBIICNATH OTAIbl PEIICHUS 3aa4H;

*  HMHTEPIPETUPOBATH BHIYMCIUTEIILHBIC PE3YJIbTAThl B 3aja4e, UCCIEA0BATh MOJyYCHHOE
peleHue 3a1a4u;

*  3HATh pa3jM4HUe CKOPOCTEeH 00BEKTa B CTOSYCH BOJIE, MPOTHB TEYCHHS U IO TECUCHHUIO
peKu;

*  pemiarh 33Ja4¥ HA HaXOXKJCHUE YACTH YMCJIa U YKMCIIA TI0 €ro YacTH;

e pemiarh 3aJ1a4d pa3HbIX TUIIOB (Ha paboOTy, HA MOKYIKH, HAa JIBH)KCHHUE), CBSI3BIBAIOIINX
TPH BETUYMHBI, BBIJCISATH STU BEIIMYMHBI M OTHOIICHUS MKy HUMU;

*  HaXOAWTH MPOICHT OT YHMCIIA, YUCIIO IO MPOIEHTY OT HEro, HaXOJHWTh IMPOIEHTHOE
CHW)KCHHE WJIH MTPOLIEHTHOE MOBBIINICHUE BEIMINHBL

*  pemiath HECJIOXKHBIC JIOTHYCCKUE 33]]a4l METOJIOM PACCYXICHHUU.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHUH JAPYTUX MPEIMETOB:

BBIJIBUTATh TUIIOTE3bI O BO3MOXKHBIX IPEICIbHBIX 3HAUCHUAX MCKOMBIX B 3a/1a4¢ BEJIUYHMH
(nenaTh IPUKUIKY

Boinycknuk nosiyuum 603m04CHOCHb HAYYUMbCA

Pewamv npocmuie u cnogichvie 3a0auu pasublx munos, a makdice 3a0ayu NOGbIUEHHOU
mpyoHOCmu,

UCNONIL306AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CILONCHbIX 3a0au OJis
HOCMPOEHUsL NOUCKOBOLL CXeMbl U PeULeHUsl 3a0aY,

pasiuvams Mooenb MeKCma U MoOelb peuwleHuss 3a0ayu, KOHCMpPYupoeams K OOHOU
MoOenu peulerusi HeCI0HCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0a4u;

3HAMb U NPUMEHSIMb 004 cnocodba NOUcKa pewleHus 3a0ay (om mpedosanus K YC108UI0 U
om ycnoeusi K mpebo8aHuro);

MOOenUpo8amsb paccydcOeHusi NPu NOUCKe peuteHust 3a0ay ¢ NOMOUWbIO 2pagh-cxembl,

8b10€/IMb IMANbLL PEULCHUSL 3A0aAYUU U COOEPACAHUE KAAHCO020 dIMANd,

yMembv 8blOUPAMb ONMUMATLHBIL MEeMOoO0 peuleHus: 3a0adu U 0CO3HABAMb 8b100P Memood,
paccmampusams pasiudhble Memoovl, HAX00UNMb PA3HbLE PEUeHUs. 3a0a4U, eClU 803MONCHO;

AHAUBUPOBAMb 3AMPYOHEHUS NPU PeUeHUU 3a0al,

BbINOIHAMb PA3IUYHBLE NPEe0OPA308AHUS NPEOTONCEHHOU 3A0ayl, KOHCMPYUPOBAMb HOGbLE
3a0a4u u3 OAHHOU, 8 MOM Yucie oopamuule;

UHMEPNPEMUPOBAMb BbIYUCTIUMENbHbIE PE3VIbMambl 6 3a0aye, UCCie008amb NOLYUEHHOE
peutenue 3a0a4u,

AHATUBUPOBATL BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 DACNONONCEHUSL O8YX 0OBLEKMO8 U
UsMeHeHUe UX XapaKkmepucmuk npu CO8MeCmHOM OBUNCEHUU (CKOPOCMb, 8peMsl, paccmosiHue)
npu peuwleHuu 3a0ay Ha O08udliceHue 08yX 00beKmos KaKk 6 0OHOM, MaK U 8 NPOMUBONOIONCHBIX
HANpaeieHusx;

UCCNe008amb 8CEB03MONCHbIE CUMYAYUU NPU pPeuleHuu 3a0ad Ha OBUJICEHUe No peke,
paccmampusams pasHvle CUCMeMbl OMCUEma,

peuiams pasHooopaszHvle 3a0ayu «Ha Yacmuy,

peutams 1 060CHOBLIBAMb C8OE peulerle 3a0ay (8blOesIMb MAMEMAMUYecKylo 0CHO8Y) Ha
HAXO0JHCOEHUe YaCmU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPENMHO20 CMbLCIA Opoou;

0Co3HABAMb U O00BSACHAMb UOCHMUYHOCMb 3A0a4 PA3HbIX MUN0S, CEA3bI8AIOWUX MPU
seudUHbl (Ha pabomy, HA NOKYNKU, HA OBUdNCEHUE).8bl0e/siMb dMU GeIUYUHbL U OMHOUEHUS
MedNCOy HUMU, NPUMEHSIMb UX NpU peueHul 3a0ay, KOHCMpyupoeams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOB;

671a0emb OCHOBHBIMU MEMOOAMU peuletuss 3a0ay Ha CMeCl, CNA8bl, KOHYESHMPAyUu,

pewiams 3a0ayu HA NPOYEHMbl, 8 MOM UUCTe, CILONCHble NPOYeHmbl ¢ 0DOCHOBAHUEM,
UCNONL3YS pasHble CNOCOObL,

peuwiams locudeckue 3a0ayu paHblMu cnocobamu, 8 mom uucie, ¢ 08yMs OIOKAMU U C
mpemsi O10KaAMU OAHHBIX C NOMOWbIO MAOIUY,

pewams 3a0ayu no KOMOUHAMoOpUKe U meopuu 8eposIMHOCMeEl HA OCHO8e UCHONb308AHUS
U3YYEHHBIX Memo008 U 000CHOBLIBANMb PelleHue,



peuiams HeCl04CHbLE 3A0ayl N0 MAMeMamuieckou cmamucmuxe;

061a0emb OCHOBHLIMU MEMOOaMU pPeuleHUs CIOXCeMHbIX 3a0ay: apugmemuyeckull,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempudecKutl, epaguyeckuli, NPUMeHsIMb UX 8 HOBbLX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

8b10€IAMb NPU peuleHul 3a0ay XapakmepucmuKky paccmampueaemoll 8 3aoaye cumyayuu,
OMIUYHbIE OM DeanbHbIX (me, om KOMOpPbIX abCmMpasupos8aniucy), KOHCMpPYUpo8ams HOBbIE
cumyayuu ¢ y4émom OMux Xapakmepucmuxk, 6 UYACMHOCmU, Npu peuweHuu 3a0ay Ha
KOHYEeHmMpayuu, y4uumuléams nIOMHOCMb 8eUeCmad;

pewams U KOHCMpYUpo8ams 3a0adu HA OCHOBE PACCMOMPEHUs PeanlbHblX CUmyayull, 6
KOMOPbIX He mpebyemcs MOUHbIU GbIYUCTUNENbHBIU Pe3YIbmam,

peuams 3a0a4u Ha 08UdCEHUE NO peKe, PACCMAMPUBads pasHvle CUCmeMbl omciema

HUcTopusi MaTeMaTHKHU

*  OmnuceiBaTh OTACNIbHBIC BBIJAIOLIMECS PE3YyJIbTaThl, MOJYYEHHBIE B XOJI€ Pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH;

*  3HATh NIPUMEPHI MATEMATUYECKUX OTKPBITUI U UX ABTOPOB, B CBS3U C OTEYECTBEHHOM
1 BCEMUPHOW UCTOPUEN;

*  I[IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun

*  Buinycknuk noayuum 603mMO0)iCHOCHIb HAYUUMbCA:

Xapaxkmepuzoseams 6K1A0 GbLOAIOUWUXCSL MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKY U UHBIX
Hayuuvix ooaracme,

NOHUMAMb PONb Mamemamuru 6 passumuu Poccuu

MeTtoabl MATEMATHKH

* BpiOupars mnoAXomsmMi W3Yy4CHHBIM METOA IS PEIICHHH W3YYCHHBIX THIIOB
MaTeMaTUYECKHX 3a/1ay;

e [lpuBomuTh mUpHUMEpPHl MaTeMaTWYECKHUX 3aKOHOMEPHOCTEH B  OKpYXKaroleh
JNEHCTBUTEILHOCTH U TPOU3BEICHUSIX HCKYCCTBA

Boinycknuk nonyuum 603moxcHOCHIb HAYYUMbCA

Ucnonvzyss  uzyuennvle  memoovl,  NpogoOUms  00KA3AMENbCMBO,  GbINOIHAMDb
onpogepoicenue;

Buibupame usyuennvie memoowvt u ux KomMOUHayuu OJisi peueHus Mamemamudeckux 3a0auy,

UCNONb306aMb  Mamemamuieckue 3HAHUsL  OJsl  ONUCAHUAL — 3AKOHOMePHOCmel 8
OKpYHCcatowell 0eticmeumenbHOCIU U NPOU3BEOEHUSIX UCKYCCMBA,

NPUMEHSMb NPOCMenuue NPoSPaAMMHble CPeOCmed U 3NeKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemvl NPU peueHur Mamemamudeckux 3a0au.

Conep:xanne y4e0HOro npeamera «AJjaredpa»

Yucaa

PanuonanbHbIe YnCIa

MHoxecTBO panMoHanbHBIX uucel. CpaBHEHHME palMOHAIbHBIX 4Hcel. JleHcTBusA cC
panroHaIBHBIMU YncTIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAmMUYHoU Opoovio.
HppanuoHajbHble YHCIA

IlonsiTe wuppannoHaIbHOrO u4wncia. Pacno3HaBaHWEe WpPpPAaLMOHANBHBIX 4Yucel. IIpumepst

Jl0Ka3aTenbCTB B anrebpe. UppanuoransHocTs unciay 2. [Tpumenenne B reomerpun. CpasHenue
uppayuoHanbHulx yucen. MHuocecmeo oeticmeumenbHblx Yucei.

ToxnecTBeHHBIE IPE0OPa30BAHUA

Yucinosbie 1 OyKBeHHbIE BBIPAKCHUS

Belpaxxenne ¢ mnepeMeHHOW. 3HauyeHHWe BblpaxkeHus. I[lojcTaHOBKa BBIpaKEHWH BMECTO
[IEPEMEHHBIX.

Henble BoIpaxeHust

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeleM U ee cBoicTBa. [IpeoOpazoBaHUs BBIpAKEHHIA,
COJIEpKAIIMX CTEIEHH C HaTypaJbHbBIM IIOKA3aTENIEM.



OpHouwneH, MHOrowIeH. JleicTBUSA ¢ OJHOWIEHaMHU M MHOTOWIEHaMH (CJIOKE€HUE, BHIUMTAHUE,
yMHOXeHHUe). DOpMyIIbl COKPALIEHHOTO YMHOXEHUS: Pa3HOCTh KBAJpPaTOB, KBAAPAT CYMMBI U
pasHocTu. Pa3nojkeHre MHOroUJIeHa Ha MHOKHUTENHN: BbIHECEHHE O0IEr0 MHOKHUTEIS 3a CKOOKH,
2PYNNUPOBKA, NpuMeHeHue opmyn cokpawjeHHo2o yYmHodceHus. Keaopammuwviti mpexunen,
PasodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMeIU.

JIpoGHO-panHOHAJILHBIE BHIPAKEHU S

Crenenb ¢ mensiM nokaszateneM. [IpeoOGpa3oBanue ApoOHO-TMHEHHBIX BBIPAXKEHHI: CIOXKEHHE,
YMHOXXEHUE, JeNeHue. Aneebpauieckas 0poods. /Jonycmumvle 3HAYEHUS NEPEMEHHBIX 8 OPOOHO-
payuonanvuvlx  evipaxcenusx.  Cokpawenue — ancedopauveckux  opooeiui.  Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3Hamenamenio. [leticmsus ¢ aneedpauveckumu Opoosmu:
Clodcenue, 8blNUmMmaHue, YMHOJICeHUe, OeleHue, 8036€0eHUe 8 CINENEHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUWUX 3HAK MOOYIIA.

KBaapaTHbie KOpHH

Apudmerndeckuii  KBampaTHBI  KopeHb. IIpeoOpa3oBaHue BBIpOKCHHM, COJEpXKAIIMX
KBaJIpaTHbIE KOPHHU: YMHOXXCHHE, JICJICHHE, BBIHECEHHWE MHOXHTENs U3-TI0JI 3HaKa KOpHS,
BHeceHue MHOXMCUmesi N0O 3HAK KOPHSL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MEpEeMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUS U KOpHsA ypaBHeHUs. [Ipeocmasnenue o pasHOCUTLHOCMU VPAGHEHUU.
Obnacmwb onpedenenus ypasrenus (001acms 0ONYCMUMbIX 3HAYEHUL NepeMEHHOl).

JluHeliHoe ypaBHEeHHE U €r0 KOPHHU

Pewmenne nuHeWHbIX ypaBHeHUH. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo kopheii
JuHeuno2o ypasHenus. Peuienue TuHelnblx YpasgHeHuli ¢ napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBanparaele ypaBHeHHs. HermonHble KBajpaTHbie ypaBHEHUsA. JIMCKPUMHHAHT KBaJPATHOTO
ypaBHeHusa. PopMyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Pelienne KBaipaTHbIX YpaBHEHHUI:MCIIOIb30BaHUE (POPMYJIbI ISl HAXO0XKICHUS
KOpHEH, epaguueckuil memoo peuieHus, pasiodceHue Ha MHOJICUmenu, nooobop KopHeu c
ucnonvsoeanuem meopemovl Buema. Konuuecmeo «kopHeli Keéadpamnozco ypaeHeHus 8
3asucumocmu om e2o0 ouckpumurarwma. bukeadpammuvie ypasnenus. Ypasnenus, ceodumvie K
JuHeunbiM U keaopamuuim. Keaopamuule ypaenenus ¢ napamemponm.

JIpoGHO-panuoHaIbHbIE YPABHEHUS

Pemienne mpocrelmmx apoOHO-IMHEWHBIX ypaBHEHUW. Pewenue OpoOHO-payuUOHANbHBIX
VpaeHeHUll.

Memoowl pewienus ypagneHuu: Memoobl PAGHOCUTLHBIX NPeoOPA308aAHUL, MemoO 3aAMeHbl
nepemeHnHoU, epaghuyeckuii memoo. Hcnonvszoeanue ceolicme hyHKYull npu peuleHuy ypagHeHull.

Ipocmeiiuue uppayuonaivhvle ypasnenus 6uoa |/ f (x)=a, \/f (x)= \/g (x) -

Ypasuenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

CucremMbl ypaBHeHU

VYpaBHeHuUe c 1ByMs IEpEMEHHBIMU. JIMHEWHOE ypaBHEHHUE C ABYMs IEPEMEHHBIMU. [Ipsamas Kak
epaguueckasn unmepnpemayus IUHEUHO20 YPASHEHUs C 08YMS NePEMEHHBIMU.

ITonsTHE cucTeMsbl ypaBHEHUN. PelieHne cucremMsl ypaBHEHUN.

MeToapl peneHus: CUCTEM JTUHEHHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMH: 2paghuueckuti Memaoo,
Memoo Clod#CeHUs, METOJT IOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnosele HepaBeHcTBa. (CBOWCTBAa YHCIOBBIX HepaBeHCTB. [IpoBepka copaBeIIMBOCTH
HEPaBEHCTB IPU 33/IaHHBIX 3HAYEHUSIX EPEMEHHbIX.

HepasenctBo ¢ mnepemenHoil. Ctporue M HecTporue HepaBeHCTBa. Obnacme onpeodeneHus
Hepagencmaa (0011acmsb 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Penienue TMHEHHBIX HEPABEHCTB.



Keaopamnoe nepasencmeo u eco pewenus. Pewenue keaopamuuvlx nepagencma: ucnonib308aHue
ceolicmeé u epaguka KeaopamuyHou QYHKYuu, Memoo UHMepBanos. 3anucb peuleHus
K8AOpamHo20 HepaseHcmad.

Pewenue yenvix u 0pooHO-payuonanbHuIX HEpaAgeHCms MemoooM UHMEPEAlos.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMEHHOM. PelieHuMe CUCTEM HEPABEHCTB C OJHOU
NEPEMEHHOM: JMHEHWHBIX, Keéaopamuuix. M300paxkeHHE pelIeHUs CHUCTEMbl HEPABEHCTB Ha
YHUCJIOBOW MPSIMOMN. 3aIIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousTue pyHkumuu

JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DopmupoBaHHe MPEICTABICHUNH O METalpeIMETHOM
HNOHATUH  «KoopauHaTb. CrnocoObl 3amaHus (YHKIMNA: aHAIWTHYECKUH, rpaduyeckuid,
tabnnuHblid. 'paduk dynkuuu. [Ipumeps! GyHKIMHI, MOydaeMbIX B MPOLECCE HCCIEIO0BAHUS
Pa3IMYHBIX PEaJTbHBIX MPOIECCOB M PEUIeHMs 3aqad. 3HadueHue (QyHKiuu B Touke. CBoiicTBa
byHKIMI: 001acTh onpeaeneHus, MHOXKECTBO 3HaYCHHH, HYJIU, MPOMEKYTKH 3HAKOMIOCTOSHCTBA,
YemHOCMb/HeuemHOCmb, TPOMEKYTKH BO3pAcTaHUsl U yObIBaHMSA, HauOOJbIIee U HaUMEHbIIEE
3HaueHus. MccnenoBanue GyHKINY 110 ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢hynxyuu. Kycouno 3adanuvie hynxyuu.

JIuneiinas pyHKuus

CpoiictBa U rpaduk nuHEWHON GyHKIUH. YTI0BOM KoddduiueHTt mnpsMoil. Pacnonoxxenue
rpaduka JTUHEHHONH (YHKIMH B 3aBHCHMOCTH OT €€ YIJIOBOTO Kod(dduimeHnTa u cBOOOTHOTO
uynieHa. Haxooicoenue ko3uyuenmos auneunol @yHKyuu nNo  3A0AHHLIM  YCIOBUAM:
npoXodHcOeHue NpsAMou yepes 08e MouKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPALIeNbHOU OAHHOU NPSAMOU.

Keaaparuynas pyHkums

CsoticTBa u rpaduk KBaapaTHuHON QyHkuuu (mapadona). [locmpoenue epaghuxa keadpamuunoi
@yukyuu no mouxam. HaxoxneHue Hyledl KBaapaTUYHOW (YHKUUHU, MHONMCECMEA 3HAYEHUL,
NPOMEICYMKO8 3HAKONOCMOAHCIEA, NPOMENHCYMKOE8 MOHOMOHHOCU.

OO0paTHasi NPONOPUUOHAIBLHOCTH

Kk
CoiicTBa GyHKINHU Y = K y = —. I'unepbouna.
X x

I'pajpuxu ynxyun. Ilpeobpazosanue cpaguka ¢Gynkyuu vy = f(x) 014 nocmpoenus

epaguxoe pynkyuii 6uda y = af (kx+b)+c-
I'paghuxu ¢hynxyuii y:a+L, y=~xy=¥x, y=|x-

X+b
ITocsenoBaTeIbHOCTH H IPOTPECCHU
UucnoBass mocienoBaTeNnbHOCTh. [IprMepsl YHCIOBBIX MoOCeAOBaTeNbHOCTEH. beckoHeuHble
[OCJIEI0BATENbHOCTU. ApH(MeTHdeckas Tporpeccuss M ee cBoicTBa. ['eomerpuueckas
nporpeccusi. Popmyna odwe2o uneHa u cymmvl N NEPeviX UIeHO8 apupmemuyeckou u
eeomempuueckoll npoepeccuil. Cxo0awasics ceomempuyeckas npozpeccus.
Pemienne TekcToOBBIX 32124
3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA
Pemennie TekcToBbIX 3anady apudmernyeckuM crocodoM. Mcmonb3oBaHue TaONUI, CXEM,
4epTEeKEN, APYTUX CPEACTB MPEACTABIEHUS JAHHBIX TP PEIICHUH 3aJauH.
3agauu Ha IBMKeHHE, Pa0OTY U MOKYNKH
AHanu3 BO3MOXHBIX CHTyallUi B3aUMHOTO pPACIOJOXKEHHS OOBEKTOB MNPH HUX ABMIKEHHH,
COOTHOIIEHUSI 00BEMOB BHITIOJIHAEMBIX Pa0OT MPU COBMECTHOU paboTe.
3agaum Ha YacTH, 101, IPOLEHTHI
Pemenne 3agau Ha HaxXoXJIE€HUWE YacTH YHUCIIA U YHUCNIA MO ero 4actu. Pemenue 3agay Ha
IPOLEHTHI U 10o1u. [IpuMeHenne nponopuuil Npy peleHUH 3a4a4.
Jlornueckue 3agauu
Pemenue noruueckux 3anau. Peutenue no2uyeckux 3a0ay ¢ nNoMowbio epagos, maobauy.



OcHOBHBIE MeTOIblI pelleHHs] TEeKCTOBbIX 3a4a4: apudMeTHUeCKuil, anreOpandecKuid,
nepebop BapuaHTOB. [lepguunbie npedcmasieHuss o Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

Crarucruka

Tabnuunoe u Tpaduyeckoe MPEICTABICHUE TAHHBIX, CTOJIOYATHIE M KPYrOBBIE JHATrPaMMBI,
rpaduku, NpUMEHEHHEe JuarpamMmm U rpauKoB JJIsl OUCAaHUs 3aBUCUMOCTEH peallbHbIX BEJTUYMH,
U3BJICUCHUE MH(POpPMAIMK U3 TaOuuIll, Auarpamm U rpadukoB. OmnucaTebHBIE CTATHCTUYECKUE
MOKa3aTelM YHUCIOBBIX Ha0OpOB: cpeaHee apudmeTuyeckoe, Mmeoduauwa, HauOOJbIIee U
HauMeHbIlIee 3HaYeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CmaHoapmHoe OmkioOHeHue.
CnyvaiiHass HM3MEHUYMBOCTh. VI3MEHYMBOCTH TpPH H3MEpEeHUsAX. Pewaowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIULUHAX.

CayuaiiHble cOOBITHS

Cny4aifHble OMBITHI  (PKCIIEPUMEHTHI), JJIEMEHTapHbIC CIIy4ailHbIe COOBITHUSA  (MCXOJIBI).
BepositHocTi  snemeHTapHbIX  coObITUH. CoOOBITMST B CIy4alHBIX OKCIEPUMEHTaX U
OJIaronpHUATCTBYIOIIUE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciydallHbIX cOOBITHM. OMBITHI C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITUSMH. Kilaccudeckre BEpOSTHOCTHBIC OMBITHI C
UCIIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasnenue coovimuii ¢ nomowpro ouazpamm Jiliepa.
Ilpomusononoscnvie codvimus, 0OveouHeHue u nepecederue cobvimui. Ilpasuno cirodcenus
sepossimuocmeii. Cnyuatinviii  6vloop. I[Ipeocmasnenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvie  cobvimus. Ymnoowcenue  eepoamunocmeti  nezasucumvlx  coobimuli.
Ilocneoosamenvuvie nezagucumvie ucnvimanus. llpenctaBieHne 0 HE3aBUCHUMBIX COOBITHSIX B
JKU3HU.

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuodxcenus, nepecmanosku, gaxmopuan uucina. Couemanus u 4ucio coyemarull.
Qopmyna uucna cowemanutl. Ipeyeonvrux Ilackans. Oneimvl ¢ OOMLWUM — YUCIOM
PABHOBO3MOJCHLIX  DNIEMEHMAPHLIX  cobbimull. Bvluucienue eeposmuocmeti 6 oOnvlmax c¢
npumeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanua bepuynnu. Yenex u  ueyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanui bepuynnu.

Cnyuaiinvle euyuHbl

3nakomcmeo co CryyauHbIMU GeIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX CYYAUHBIX
senuuuH.  Pacnpeodenenue  eeposmnocmeu. Mamemamuueckoe — ooicudanue.  Ceoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux uucen. Hsmepenue éepossmuocmell.
Ilpumenenue 3axona O6OMLWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENIEHUsL 8 YPE3BbIYAUHBIX CUMYAYUSIX.

Hcropust MaTeMaTHKHU

Bosnuxknoeenue mamemamuxku Kak Hayku, osmanel ee paszsumus. OcHogHble pazoensl
Mamemamuxu. Bvidarowuecs mamemamukuy u ux 6K1ao 6 pazsumue HayKu.

beckoneunocmo mmnoorcecmea npocmuix uucen. Yucna u onunvl ompeskos. Payuonanvusie yucaa.
Tlompebnocmo 6 uppayuonanvruix yuciax. [lxona Iughazopa

3apoorcoenue aneebpul 6 neopax apugpmemuxu. An-Xopezmu. Posxcoenue 6yK8eHHOU CUMBONUKU.
Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o Haxodxicoenuu @opmyn KopHel
aneebpauyeckux ypasHenuil cmenenetl, oorvuux yemvipex. H. Tapmanvs, [xc. Kapoano, H.X.
Abenw, J. I'anya.

llossnenue memooa koopouHam, no380AOULE20 NEPeBoOUNnb 2eomempuieckue 0O0beKmovl Ha
a3vlk aneeopul. llosenenue epaguros gynxyui. P. Jlexapm, I1. @epma. [Ipumepvl paziuynvlx
cucmem KOOpOUuHam.

3aoaua Jleonapoo Iluzanckoeo (®@ubonauuu) o xponuxax, uucia Pubonayuyu. 3adaua o
waxmamuou oocke. Cxo0uMocmy 2e0MempuiecKkotl npocpeccuu.

Hcmoku meopuu sepossmuocmeti: cmpaxosoe oeno, azapmuvie uepul. 11. @epma, b.Ilackans, A.
bepuynnu, A.H.Koamoeopos.

Acmponomua u ceomempus. Umo u kax ysmamu Anaxcaeop, Opamocgen u Apucmapx o
pazmepax Jlynol, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. Hzmepenue
paccmosanus om 3emau 0o Mapca.



Ponv  poccuiickux yuenvix 6 pazeumuu mamemamuxu. JI. Oinep. H.U. Jlobauesckuil,
11.J1.Hebwviwes, C. Kosanesckas, A.H. Konmozopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HABULAYKUX HAVK,
passumue poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.

TemaTHYecKoe NJIAHUPOBAHHE, B TOM YHCJ€ ¢ y4eTOM padoyeii MporpaMMbl BOCIIMTAHUS €
YKa3aHHeM KOJIU4YeCcTBA YacOB, OTBOJAMMBIX Ha OCBOECHHE KaKA0H TeMbl.
"Anareopa'T'on o6yuenns — 1

KJace-7

Bcero gacos — 105
Konrtponsuslie padotsr — 11

BMECTO TTEPEMEHHBIX.
IIpeobpazosanue svipadxceHull, coOepICauux
3HAK MOOYJIA.

2.PaBeHcTBa

UucnoBoe paBeHCTBO. (CBOMCTBa YHCIOBBIX
paBeHCTB. PaBeHCTBO C MEpEMEHHOM.

Ne Conepxanne Koxa-Bo Mopayas " lIkoabHbII
4acoB ypok"
|. | lToBTOpEeHMe Kypca 6 Ki1acca 4 [enb 3HaHMi.
Pemenue TekcToBBIX 3314 MexyHapoaHbIi JIEHb
3anaun Ha Bce apupMeTHYecKre AeHCTBUS pacnpoCTpaHeHus
3a/ilayu Ha YacTH, JOJIH, IPOLIEHTHI. IPaMOTHOCTH. YPOK —CMOTp
Il. | BsIpaxkeHnus, To:KIecTBa,  yYpaBHeHHS 22 3HAHUH. Bceepoccuiickuit
1.YucioBbie 1 OyKBeHHbIE BHIPAKEHUS YPOK 0e30ITacHOCTH
Belpaxxenue ¢ nepeMeHHOW. 3HadeHHE LIKOJIbHUKOB B cetu
BolpaxkeHus.  [loAgcTaHOBKa — BBIpaKEHUIM WnTepuer. Ypok puHaHCOBOM

IPaMOTHOCTH. YPOK 310pPOBbs
u IIpOMaraHipl 30XK.
Beepoccniickas  onumnuana
IIKOJIBHUKOB. IOXKapHOM U
AIEKTPOOE30IaCHOCTH




3.YpaBHeHust

[TonsiTe ypaBHEHHS W KOpHS ypaBHEHHUS.
IIpeocmasnenue 0 PABHOCUTLHOCMU
VPAaHeHUII. Obnacmo onpeoeneHus
ypaeuerus (001acmv OONYCMUMbIX 3HAYEHULL
nepemeHHOU).

4./InneiiHOe ypaBHEHHE U €r0 KOPHH
Pemenue nuHeNHbIX ypaBHeHUM. Jlumeiinoe
ypasHenue ¢ napamempom. Konuuecmeo
KopHeu JuHelnHo2o0 ypaenenus. Pewenue
JIUHEUHBIX YPAGHEHUL C NaApaAMempom
5.CratucTuka

OnucarenpHble CTAaTUCTUYECKHE MOKAa3aTeNIH
YHCIIOBBIX HaOOPOB: cpenHee
apudMeTHIecKoe, Meduara, pa3max.
6.AcTopusi MaTeMaTHKHU

Bosnuxnogenue mamemamuxu Kax Hayku,
amanel ee pazsumus. OcHosHble pazoenvl
mMamemamuxu. Bvioarowuecs mamemamuxu u
UX K140 8 pa3sumue HayKu.

1. OyHKIHT 11 JleHb HapOIHOIO €IWHCTBA.
1.IMonsiTHe PyHKIIUN [enb TOJIEPAHTHOCTH.
JlekapToBbl KOOPAMHATBI Ha IJIOCKOCTH. VYpokuccienoBaHue.
dopmMupoBaHue IIPEACTABICHUI 0 YpoxkuccnenoBaHue.
METaNpeIMETHOM TIOHATUU «KOOPIUHATHI». WuTennexTyanbHbIN
CriocoObI 3a1aHus PYHKIUI: aHATUTHIECKUH, UHTEPHET  —  KOHKYpPCHI
rpaduyecKui, TaOJIUYHBIN. I'pacdux «Yun.Py» «3a crpanunamu
GbyHKIHN. Y4E€OHUKOBY. Jenn
Kycouno 3adannvie ghynxyuu. KOMITBIOTEPHOM
2.JIuneiiHas QyHKIHSA IPAaMOTHOCTH.

CpoiictBa U rpaduk JIUHEHHOW (QYHKIIHUH. Bceepoccuiickas aknust «YHac
YrnoBoit kod(purmeHT MPSMOM. KoZa». Ypok (UHAHCOBOM
Pacnonoxenue rpaduka JuHEHHON QyHKIUN IPaMOTHOCTH. [eunb
B 3aBUCUMOCTH oT ee YIJIOBOTO POCCHIICKOMT  HAyKH. YpPOK
Ko3pduureHTa U CBOOOJHOrO  YJIeHa. [udpsl. YpokuccrnenoBaHue.
Haxoocoenue  xoagppuyuenmos  aunetinoti Ypox MIPOEKTHOM
GyHrkyuu no 3A0aHHbIM ~ YCIOBUAM.: JIESTEIIBHOCTH. Jun
npoxodicoerue npamMou uepe3 08¢ MOYKU C (hMHAHCOBOM TPaMOTHOCTH.
3A0AHHBIMU  KOOPOUHAMAMU, NPOXOHCOEHUE

NPAMOLL Yepe3 OAHHYI0 MOYKY U NAPANNelbHOl

OaHHOU NPAMOILL.

3.Ucropusi MaTeMaTHKH

Tosenenue memooa Koopounam,

N0360JIA10Ue20 NepPesoOUmsb 2eoMempuyecKue

00vekmvl Ha A3bIK  aneedpvl. llosenenue

epaguxos pyuxyui. P. Jexapm, I1. @epma.

IIpumepul pasnuuHblx cucmem KOOpOUHaAm.

V. Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 11
Leibie BbIpaKeHUs
1.CreneHpb ¢ HaTypaJIbHBIM IOKA3aTeNIEM U €€
cBoiicTBa. 2.IIpeoOpa3zoBaHusi BbIpaXKEHUH,

COZepKAalINX CTEMEHH C  HaTypaJbHBIM
MOKa3aTeseM.
3.0nHOYJIEHEI.
V. MHorouieHsl 17 Jenpb ITobGenpl. Ypok




1. MHoOroueH.
2. JleicTBHs C MHOTOYJIEHAMHU (CJIOKEHHE,
BBIYMTAHUE, YMHOKCHUE).

VI.

DopMyIIbl COKPAILICHHOTO YMHOXEHUS
1.®opMyIibI COKpPAIIEHHOTO YMHOKEHHUS
Pa3HOCTh KBAJPATOB, KBAAPAT CYMMBI U
pasHoctu. Pa3nokeHrne MHOrousIeHa Ha
MHOKHUTEJH: BBIHECEHUE 00IIEro MHOKHUTEIIS
3a CKOOKH, epynnuposka, npumeHeHue
@opmyn cOKpaueHH020 YMHONCEHUSL.
2.Keaopammuuwiii mpexunen, pasnogcenue
K8AOPAMHO20 MPEXULEHA HA MHONCUMETU.

19

MPOEKTHOMN NEITEIbHOCTH.
YpokuccnenoBaHue.
MHTEJUIEKTYaIbHbII HHTEPHET
— KOHKYpCHI «Yuu.Py»

Vil

CucreMbl TUHEUHBIX YpaBHEHUI
1.YpaBHeHue ¢ JByMA IE€PEMEHHBIMH.
JIuneitnoe ypaBHEHHUE c JIBYMsI
MEepeMEHHBIMU. [Ipsimas Kak epaghuyeckast
unmepnpemayus JIUHEUHO20 YPAGHEHUs C
08YMsl nepeMeHHbIMU.
2.Jlonstue cucrembl ypaBHeHUH. Pemienue
CUCTEMBI YPaBHECHHUU.
3.Meroapl pewmieHuss CHCTEM  JIMHEHHBIX
ypaBHEHHW C  JOBYMA  IE€PEMEHHBIMH:
epachuueckuti  memoo, Memoo  CIONCEeHUs,
METO/I MOJICTAHOBKH.
4.Cucmembl  NUHEUHbBIX
napamempom.

ypagsHenui ¢

16

MexyHapo b1 JIEHb
MAaTEMAaTHKa. [enb
KOCMOHABTHUKH. Ypok
IIPOCKTHOM  J1E€ATEIbHOCTH.
Jenp 3eMin. DKOIOTHYECKUM
YPOK. YpoxkuccienoBaHue.
MHTEJUIEKTYaJIbHbII UHTEPHET
— KOHKYPCBI

[ToBTOpEHME

Ut
oro

105




TemaTHYecKoe NJIAHUPOBAHME, B TOM YHCJe ¢ y4eTOM padoyeii MporpaMMbl BOCIIMTAHHUS €
yKa3aHueM KOJIM4eCcTBA YaCOB, OTBOAUMBIX HAa OCBOEHHE KAMKI0i TeMbl.
T'ox o0yuenus — 2

KJjace-8
Bcero gacos — 105
KonTtposbasie paboter — 11
Ne Conepxanue Kou-Bo Moayas "lIkoabHbli ypok'
4acoB
IToBTOpeHue Kypca 7 kjacca 5
l. PanmnonanbHbie 1poon 21 Jenp 3Hanuil. MexIyHapoaHBIN
1. /IpoGHo-pauuoHaJIbHbIE JICHb pacnpocTpaHeHus

BbIPA:KEeHH S
[IpeobpazoBanue JIPOOHO-TMHEHHBIX
BBIPOKCHHUH: CIIO)KEHUE, YMHOXEHUE,
JICTICHHE. Aneebpauueckas 0po0b.
Honycmumvle 3HaueHUss nepemMeHHuIX 8
OPOOHO-PAYUOHATILHBIX — BbIPAINCEHUSIX.
Cokpawenue aneebpauueckux oOpoobeil.
Ilpusedenue ancebpauueckux Opobetl K
obwemy 3Hamenamenio. [lelicmeus ¢

aneebpauyeckumu OpoosImMU: CrOJNCeHUe,

gvluumanue,  YMHoOXMCeHue,  OeleHue,
8036e0eHlUe 8 CIeNneHb.
IIpeobpazosanue 8bIPAdICEHU,

coOoepAcauux 3HaK MoOYJis.
2. OOparHasi NPpONOPIHOHAJILHOCTH

CaoiicTa QyHKINY y = k. l'unep6ona
X

rPaMOTHOCTH. YPOK —CMOTpP 3HaHHIA.
Bcepoccniickuii ypok 0€30macHOCTH
IIKOJILHUKOB B ceth HTepHeT. Ypok
(DMHAHCOBOH T'PaMOTHOCTH. YPOK
3m0poBbsi K mpomaranasl - 30XK.
Bcepoccniickas OJINMIIMAJA
LIKOJIBHUKOB. IIO’KApHOMN u
ANeKTpoOe30nacHOCTH

KBaaparnbie kopHu

1.PannoHajbHBIE YHCIA

MHOXECTBO  palMOHAIBHBIX  YHUCE.
CpaBHEHHE  palMOHAIBHBIX  YHCEIl.
JleicTBrA C panuOHAIbHBIMA YHUCIIAMH.
Ilpeocmasnenue payuonanrbHo2o0 Hucna
oecsimuyHol OpoovIo.

2.KBaapaTHble KOPpHH
ApudpmeTrnueckuii KBaJpaTHBI KOPEHb.
ITpeoOpas3oBanue BBIPAXCHU,
coJiepaKaImx KBaJlpaTHbIE KOpHHU:
YMHOKEHHE, JIeTIeHueE, BBIHECEHHE
MHOXUTENS.  M3-1I0J] 3HaKa  KOpPHS,
gHeceHue MHOJCUMEN NOO 3HAK KOPHSL.
3.MppaumoHalbHbIEC YHCIA

[lonsiTie  WppalMOHAIBHOIO  YHUCIA.
Pacno3naBaHne nppanoOHAIBHBIX YUCE.
[Ipumepsl noKa3aTenbcTB B - anredpe.

HpparnmonanbHOCTb qucia 0.
[Ipumenenue B reomerpun. CpasHenue
uppayuoranbHelx uucen. Muoocecmeo
0eticmeumenbHbIX Yucer.

4.UcTopus MaTeMaTHKH
Beckoneunocmo mnooicecmea npocmulx

17

Jenp HaponmHoro eauHcTBa. JleHb
TOJIEPAHTHOCTU. YPOKHCCIIEOBAHUE.
YpokuccnenoBaHue.
WHTennexTyanbHbIN
KOHKYPCBI «Yun.Py» «3a
CTpaHHMIIaMU  y4eOHHKOB». JleHb
KOMITBIOTEPHOU IPaMOTHOCTH.
Bceepoccuiickas akums «Hac komay.
VYpox (puHAHCOBOM TPaMOTHOCTH.
JIeHb pOCCHUHCKOM HayKu. YpPOK
Hudpel. Ypoku-uccienoanue. Ypok
MPOEKTHOW  JEeATENbHOCTH.  [[HHU
(UHaHCOBOM TPAaMOTHOCTH.

HHTCPHET -




yucen. Yucaa u Onunbl OMpe3Kos.
Payuonanvuvie yucna. I[lompebrocms 6
uppayuonanbuwix yuciax. Llkona
Tughazopa

KBaaparHble ypaBHeHusI
1.KBaapaTHoe ypaBHeHUE U €r0 KOPHHU
KBanpatueie  ypaBHenus. HemnomHbie
KBaJIpaTHbIC ypaBHEHUs. J[MCKPUMHHAHT
KBaipaTHOro  ypaBHeHus. Dopmyna
KOpHeM KBaJIpaTHOI'O YpPaBHEHUS.
Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemienne KBaapaTHBIX
YpaBHEHMIA: HCIONb30BaHUE (POPMYIIBI
IUIL HaXOXJICHUSI KOpHEH, epaguueckuil
MemoO  pewieHus,  paslodiceHue  Ha
MHOJICUMENU,  No0bop  KOpHelu ¢
ucnonv3osanuem  meopemvl  Buema.
Konuuecmseo  kopueti  xeadpamnozo
VpasHeHuss 8 3A8UCUMOCMU OMm €20
OUCKPUMUHAHMA. bukeaopammuvie
ypasHenus. Ypasuenus, ceooumvie K
JUHetHbIM U Keaopamuwvim. Keaopamuule
VPAaBHeHUsl C Napamempom.
2./IpoGHO-panHoOHA/IbHbIC YPABHEHUS
Pemenne MPOCTEUIIINX JIpoOHO-
JMHEWHBIX YpaBHEHUH. Pewenue OpooHo-
PAYUOHANLHBIX YPABHEHUII.

3.3agaum Ha JBUHIKeHHe, paldoTy H
NOKYIKH

Anamus BO3MOYKHBIX CUTyalHil
B3aMMHOI'0 PACHOJIOKEHUsI 0OBEKTOB MpHU
UX JBUKEHHHM, COOTHOUIEHHS] 0OBEMOB
BBITIONHSEMBIX PabOT MPH COBMECTHOMU
pabore.

4.McTopus MaTeMaTHKH

3apoorcoenue aneebpwi 6 Hedpax
apugpmemuru. An-Xopesmu. Poocoenue
oykeennou cumeonuxu. I1. @epma, D.
Buem, P. /[exapm. Hcmopusa éonpoca o
HAxXoxcoeHuu hopmyn KopHel
aneebpauieckux ypagHeHull cmenenetl,
oonvuux yemoipex. H. Tapmanws, /[xc.
Kapoano, HX. Abenv, D. I'anya.

25

HepaBencrBa
1.Yucnossle HepaBeHcTBa. CBoiicTBa
YUCITOBBIX HEpPABEHCTB. ITpoBepka
CIIPaBEIMBOCTU HEPABEHCTB pu
3aJIaHHBIX 3HAYEHUSIX TIepEMEHHBIX.
2.HepaBenctBo ¢ mepemeHHou. Ctporue
U HecTporue HepaBeHcTBa. (Obrnacms
onpedeieHuss HepaseHcmea  (0Oiacmo
OONYCMUMBbIX 3HAYEHUL NePEMEHHOLL).
3.Pemenue nuHENHBIX HEPABEHCTB.
Cucrembl  HEpaBEHCTB c
TIEPEMEHHOM. Pemenue

OTHOH
CUCTEM

16

MexyHapoJIHbId J€Hb MaTeMaTHKa.

[enb KOCMOHABTHUKHU. Ypok
MPOEKTHOW  JeATeNbHOCTH.  JleHb
3emau.  OKOJIOTUYECKHUH  YpOK.
VYpokuccrienoBanue.
WHTEJUICKTYaJdbHBII ~ MHTEPHET  —
KOHKYPCHI




JIMHEHHBIX HEpPaBEHCTB c OJTHOH
nepeMeHHol. M300paxkeHne pemieHus
CHUCTEMbl HEPABEHCTB Ha YHCJIOBOU
OpsIMOW. 3amuch pEIIEHUsT CUCTEMBI
HEPaBEHCTB.

V. | CteneHb ¢ HeJbIM MOKa3aTeJeM. 10 Henp IloGexpl. YpoK NPOEKTHOM
DJIeMeHThI CTATHCTUKH JIESITEIbHOCTH. VYpoku-
1.Ctenenb ¢ 1enbIM MOKa3aTeleM U ee UCCJIEJOBAHUE. MHTEIJIEKTYalbHBIN
cBoiicTBa. CTaHgapTHBIN BUJI YUCTIA. MHTEPHET — KOHKYPCHI «Yuu.Py»
2.CraTucTuka
Tabmuunoe u rpadudeckoe
MPEJCTaBICHUE JaHHBIX, CTOJOYAThle H
KpYyroBBbI€ JarpamMmBbl, rpaduku,

MPUMEHEHHE TUarpaMM M rpadukoB s

OMMCAaHUs  3aBUCUMOCTEH  pealbHBIX

BEJIMYMH, H3BJICYeHUE HH(pOpMaruu wu3

Tabun, auarpaMMm W TrpadukoB. Mepbl

pacceuBaHMs: pa3Max, oucnepcus u

CmMaHoapmHoe omxJloHeHue.

CrnydaiiHasi ”3BMEHYUBOCTb.

W3MeHYnBOCTh PU U3MEPEHUSX.

Pewarowue npasuna. 3axonomeprnocmu 6

UBMEHYUBBIX BETUUUHAX.

Pemenune noruueckux 3anay. Pewenue

JI02UYeCKUX 3a0ay ¢ Nnomoubio 2pagos,

mabnuy.

[ToBTOpEHME 11
Bcee 105

Io




TemaTHyeckoe MIAHMPOBAHUE, B TOM YHCJIE C Y4eTOM padoyeil mporpaMMbl BOCIIMTAHUS €
yKa3aHHeM KOJMYeCTBA 4YaCOB, OTBOJAMMBIX HAa OCBOEHHE KaKI0H TeMbl.
I'ox oOyuenust — 3

Kaace - 9
Bcero wacos — 102
Konrtpomnbusie padboTsr — 9
Ne Conep:xanue Koa-Bo Mopnyas "llIkoabHbIi ypok"
4acoB
IloBTOpenue kypca 8 kiaacca 5
l. KBaaparuunas pyHkumst 22 Henp 3Hanmil. MexnyHapoaHBbIi

1.IIpumeps! (yHKIMHA, MOIydaeMbIX B
MpoLIecCe HCCIEOBAHMS  PA3TUYHBIX
peaJIbHBIX MIPOLIECCOB U PEIICHHUS 3a/1a4.
3navenue ¢yHkuuu B Touke. CBOWCTBA
byHKIMI:  0o0nacTb  OMpeeNeHuUs,
MHO>KECTBO 3HAuCHUH, HYIH,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA,
YemHOCMb/HeuemHOCmb,  NPOMEXYTKU
BO3pacTaHus U yObIBaHUs, HauOoJIbLIEe

u HaMMeHbIIee 3HAYCHMSL.
HccnenoBanne  GyHKIMH 1O €€
rpaduky.

Ilpeocmasnenue 06 acumnmomax.
Henpepuvignocmo gpynxyuu.
2.KBanparnunas GpyHKIus

CpoiictBa u TpaduK KBaJIpaTUIHOU
¢bynkuun  (mapabona).  [locmpoenue
epaghuxa KeaopamuuHou @yHKyuu no
mouxam. Haxoxnenne HYJIEH
KBaJpaTU4YHON (YHKIMHU, MHOdMCECmBa
3HaYeHul, NPOMENHCYMKOS
3HAKONOCMOAHCMEA, NPOMENCYMKO8
MOHOMOHHOCIU.

3. Ipapuxu ¢ynxyuu. Ilpeobpazosanue
epagurxa pynkyuu y = f(x) ona
nocmpoenus 2paguxos @yHkyuii euda
y=af (kx+b)+c-

I'paguxu  yukyuii y=a+
y =~%X1y=3x, y=|x-

Xx+b'

JICHb pacpocTpaHeHUst
rPaMOTHOCTH. YPOK —CMOTp 3HAHHIA.
Bcepoccuiickuit ypok 6e30macHOCTH
IIKOJIbHUKOB B ceTu MHTEpHET. Ypok
(UHAHCOBOM TpPaMOTHOCTH. YPOK
3m0poBbsi U mpomaradael - 30K.

Bcepoccniickas OJIMMITAA1A
IIKOJIbHUKOB. MOXKapHOU u
AIIEKTPOOE30MaCHOCTH

YPaBHeHI/Iﬂ U HEPABCHCTBA € O HOM

nepeMeHHOn
1.Memoowvt  pewienus  ypasHeHui:
Memoovl PABHOCUTLHBIX

npeobpazosanutl,  Memoo  3AMeHbl
nepeMeHHou,  epaguueckuil  Memoo.
Ucnonvzosanue ceoticmeé hyukyuii npu
peuteHuy ypagHeHull.

2.IIpocmeriviue UppayuoHaibHble

ypaenenus suoa Jf(x)=a,
Jf (x):\fg(x).

14

Jlenb HapogHOTO ennHCTBA. [leHb
TOJIEPAHTHOCTHU. YPOKHCCIIEIOBAHUE.
YpoxkuccienoBaHue.
NHTennexTyanbHbI HHTEPHET —
KOHKYpChI «Yuu.Py» «3a
CTpaHHUIIaMU Y4eOHUKOBY. JleHb
KOMIIBFOTEPHON TPaMOTHOCTH.
Bceepoccuiickas akuus «Hac konay.
VYpok (hrHAHCOBOM TPaMOTHOCTH.
JleHb pOCCUICKOM HAyKU. YPOK
Hudpsl. Ypoku-uccienoBanue. Ypox
MPOEKTHOM AEATENBbHOCTH. JJHI




3. Vpasnenus suoa x"=a Ypaenenus 6
YenblX YUCAAX.

4.Keaopamnoe HepaseHCmeo U €20
peuwtenus.  Pewenue  xeaopamHvlx
HEpagencma: UCNONb306aHUE CEOUCME U
epaghuka  Keaopamuynou  QyHKyuuU,
MemooO UHMePBANos. 3anuco peueHus
K8AOPAMHO20 HEPABEHCMEA.

4.Pewenue yenvix u OpooHo-
PAYUOHANLHBIX HEPABEHCIE MEMOOOM
UHMEPBALOS.

YpaBHeHUs 4 HEPABEHCTBA ¢ IByMA
nepeMeHHbIMU

1.Metopl pelieHust CUCTEM JIMHEUHBIX
YpaBHEHUH C JABYMS MEpPEMEHHBIMU:
epaguueckutl Memoo, Memoo
C10J#CeHUsl, METO/I TTO/ICTAaHOBKHU.
2.Cucmemol  JTUHEUHbIX YPABHEHUU C
napamempom.

17

Apudmernyeckass U reomerpuyecKas
nporpeccuu

1.ITocienoBarebHOCTH "
nporpeccuu

Yucnosas MOCJIeIOBATEIBHOCTD.
[Tpumepsr YHCIIOBBIX
nocjenoBarenbHOCTeld.  beckoHeuHbIe
MOCIIeI0BATEIHLHOCTH.
Apudmernueckass mporpeccuss U ee
CBOIICTBA. ['eomeTpuueckas
nporpeccusi. Popmyna obwe2o uneHa u
cymMMmbl n nepevix 4eH08
apugmemuueckol u 2eomempuieckou
npozpeccuil. Cxoosuyascs
2eoMempuiecKas npocpeccus.
2.McTopus MaTeMaTHKH

3aoaua Jleonapoo Iluzanckoeo
(DQubonauuu) o KpoauKax, yucia
Qubonauuu. 3adaua o waxmamuou
docke. CX00UMOCMb 2e0Mempuieckoli
npozpeccuu.
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(hMHAHCOBOMW TPaMOTHOCTH.

Cay4aiinbie coObITHS

CrnyyaiiHble ONBITHI (IKCIIEPUMEHTHI),
JJIEMEHTapHbIE  CilydaiiHble COOBITHS
(ucxonpl). BeposTHOCTH 3I1€eMEHTapHBIX
coObiThil. CoOBbITHS B CIy4alHBIX
AKCIIEPUMEHTAX "
ONaronpuATCTBYIOIUE  3JIEMEHTApHbIE
coObiTusd. BeposiTHocTH — citydaliHBIX
coObITHH. ONBITEI ¢ PABHOBO3MOYKHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMH.
Kaccuueckne BEpOSTHOCTHBIE OIBITHI
C HCIIOJIb30BAHHMEM MOHET, KyOHKOB.
IIpeocmasnenue codvimuii ¢ NOMOWbIO
ouazpamm Diinepa.

13

Jenb [ToOenbl. Ypok NpoeKTHOM
JIEATEIIbHOCTU. YPOKH-
UCCJIEJOBAHNUE. UHTEIIEKTYaJIbHBIN
MHTEpPHET — KOHKYPCHI «Yun.Py»




IIpomusononogicrvle cobvimusl,
00veduHenue u nepecedenue cooObIMul.
Ilpasuno cnoowcenuss eeposmuocmeli.
Cnyuatinwiti - 6v160p. Ilpeocmasnenue
9KCnepumenma 6  8ude  Oepesd.
Hezasucumvle cobvimus. YmHnoowceHue

seposimHocmell He3a8UCUMbIX
cobvimui. Tocreoosamenvhole
He3asucumvle UCTILIMAHUAL.

[IpencraBnenue 0 HE3aBUCUMBIX
COOBITUSAX B )KM3HH.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuooiceHus, nepecmano8Ku,
gaxmopuan yucia. Couemanus u 4ucio
couemaHuti. Dopmyna yucna
couemanuui. Tpeyeonvnux  Ilackans.
Onvimol c oonbuum quciom
PABHOBO3MOINCHBIX 9NeMEHMAPHBIX
coovimuti. Buiuucnenue eeposmuocmet
8 onvimax c npumMeHeHuem
KoMOuHamopuwix gopmyn. Ucnvimanus
bepuynnu. Yenex u Heyoaua.
Beposmunocmu  cobbimuii 6 cepuu
ucnotmanuti bepnynu.

Cnyuaiinsle eenuqunbl

3naxomcmeo co CYYAUHLIMU
GeUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX — CIVYAUHLIX — BEUYUH.
Pacnpeoenenue geposmHocmell.
Mamemamuueckoe odrcudanue.
Ceoticmea Mamemamuyecko2o
oxcuoanus.  Ilonamue o0  3aKoHe
oonvuiux uycen. Hszmepenue
geposmuocmell. I[lpumenenue 3axona
oonvwux — uucen 8  COYUONO2UU,
cmpaxosanuu, 6  30pAB0OXPAHEHUl,
obecneuenuu 0e30NACHOCMU HACENeHUs
8 UPe3B8bIUAUHBIX CUMYAYUSIX.

HcTopust MaTeMaTuKu

Hcmoku  meopuu  eeposmuocmei:
cmpaxoeoe oeno, asapmuvie ucpul. I1.
®epma, b.Ilackans, A. bBepuynnu,
A.H.Konmozcopos.

IloBTOpEHME
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