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1.IInannpyemble pe3yabTaThl H3y4YeHHUs aaredopsl B 7-9 Kiaccax
JIM4HOCTHBIE peE3yJbTAaThI.

1. Poccuiickass rpaxmaHckas HJIACHTHYHOCTH (MMaTpUOTH3M, yBakeHHe K OTeuecTBy, K IMPOIUIOMY M HACTOSIIEMY
MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, dyBCTBO OTBETCTBEHHOCTH W jAojra mepen PoawHoii, naeHTudukamus ceds B Ka4ecTBe
rpaxXxaaHruHa POCCHH, CY6’I>CKTI/IBHa}I SHAQYUMOCTb HMCIIOJB30BaHUA PYCCKOI'O A3bIKA KW SA3bIKOB HApOOOB POCCI/II/I, OCO3HaHHC U
OIIYIIEHUE JTUYHOCTHOM COMPUYACTHOCTH CynbOe poccuiickoro Hapoja). Oco3HaHME STHUYECKON MPUHAIJIC)KHOCTU, 3HAHHUE
HUCTOpPHH, A3bIKA, KYJIBTYPBI CBOCIO HApOJad, CBOCTO Kpasd, OCHOB KYJBTYPHOI'O HACJICAWA HAPOI0B Poccun m uenoBeuecTBa
(MICHTUYHOCTh YEJIOBEKA C POCCUMCKON MHOT'OHAIIMOHAIBHON KYJIBTYpOM, CONPHUYACTHOCTh MUCTOPUU HAPOJOB U TOCYIAPCTB,
HaXOJMBIIUXCA Ha TEPPUTOpPUM CcoBpeMeHHOW Poccum); wuHTEepuopH3alusi T'yYMaHUCTHYECKHX, JEMOKPATHYECKUX U
TPpaIUIUOHHBIX HeHHOCTeﬁ MHOI'OHaITMOHAJIBHOI'O pOCCHfICKOFO O6H1€CTBa. OCO3HaHHOG, YBAXKUTCIIBHOC U n06p0>1<enaTeanoe

OTHOLICHNEC K UCTOPHH, KYJIbTYPC, PCIIMI'UU, TPAAULIHAM, A3bIKaM, HCHHOCTAM HAapOdOB Poccun u HapOoa0B MHUpa.

2. 'OTOBHOCTB U CITIOCOOHOCTH 00YYarOUIUXCSl K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBALIMH K OOYUEHHIO U
MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO AalIbHEWINeH WHAWBUIYATBbHOW TpPAEeKTOPUU
oOpa3zoBanusi Ha 0a3e OpPUEHTHUPOBKM B Mupe npodeccuit u mpodeCcCHOHAIBHBIX MPEANOYTCHHM, C y4€TOM YCTOWYUBBIX

IMO3HABATCIIbHBIX HHTCPECOB.

3. Pa3BuToe MOpasibHOE CO3HAHWE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOIEM Ha OCHOBE JIMYHOCTHOTO BHIOOPA,
dbopMupoBaHHE€ HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O TOBEJEHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHBIM TIOCTYMKaM (CITOCOOHOCTh K HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIUMOCTH, YBAKHUTEIHHOE
OTHOIIEHHUE K PEJIMTUO3HBIM YYBCTBaM, B3TJISIAaM JIFOJIEW MM UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX HOPM MOPAJIM, HPABCTBEHHBIX,
JTyXOBHBIX HJI€AJIOB, XPAHUMBIX B KYJIbTYPHBIX TPaJIULIMAX HAapoJ0B Poccum, rOTOBHOCTh Ha MX OCHOBE K CO3HATEIHLHOMY

CaMOOTPAHUYCHHUIO B TIOCTYIKAaX, MOBEACHUH, PACTOUYUTEITHLHOM TMOTPEOUTENHCTBE; CHOPMHUPOBAHHOCTh MPENCTABICHUNA 00



OCHOBAaX CBETCKOM 3THUKH, KYJIbTYpbl TPAAUIMOHHBIX PEIMIMHA, MX POJM B Pa3BUTUU KyJbTypbl M ucTopun Poccum wu
YeJIOBEUECTBAa, B CTAHOBJIEHMM TIPa)XJAHCKOTO OOIIECTBA M POCCHUUCKOW TOCYJAapCTBEHHOCTH; MOHUMAHUE 3HAYCHMUS
HPaBCTBEHHOCTH, BEPHI U PEJIUTUU B KU3HU Ye€JIOBEKa, ceMbH U o01iecTBa). ChopMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOILIEHHUS K
YYEHHIO; YBAXUTEIBHOIO OTHOUIEHUS K TPYAY, HAJIMYHME OIbITA YYaCTUs B COLMAIBHO 3HAYMMOM Tpyae. Oco3HaHUE 3HAUYCHHS
CEMbU B KM3HU YE€JIOBEKAa U OOIIECTBA, MPUHATUE LIEHHOCTH CEMEWHON MU3HM, YBAKUTEIbHOE U 3a00TJIMBOE OTHOIICHHUE K

YJIEHaM CBOEU CEMBU.

4. ChopMupoBaHHOCTh 1IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU U

OOIIECTBEHHOM MPAKTUKH, YUUTHIBAIOLIETO COLMAIBHOE, KYJIbTYPHOE, S3BIKOBOE, TyXOBHOE MHOTOO0Opa3re COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBOXUTEIBHOE U JOOPOXKENaTeIbHOE OTHOIIEHUE K JPYrOMY YEJIOBEKY, €ro MHEHHUIO, MUPOBO33PEHHUIO,
KyJbTYype, S3bIKY, Bepe, TPAKIAHCKON MO3UIIMUA. [ OTOBHOCTh M CIIOCOOHOCTH BECTH JAHAJIOT C IPYTUMHU JIIOJIBMH U JIOCTUTATh B
HEM B3aWMONOHMMaHUsA (MACHTU(DUKAIMS ceOs Kak IMOJHOMPABHOTO CyOBEKTa OOIICHHs, TOTOBHOCTh K KOHCTPYHPOBAHHUIO
o0Opa3a mapTHepa MO AHAJOry, TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a MOMYCTHUMBIX CIIOCOOOB [Majnora, TOTOBHOCTh K
KOHCTPYMPOBAHUIO MIPOIIECCa TUANIOTa KaK KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MIPOIIETYP, TOTOBHOCTh M CITIOCOOHOCTH K BEJCHUIO
neperoBopoB). 6. OCBOCHHOCTh COLMAJIBHBIX HOPM, MPaBWJI MOBEACHHS, POJeH W (HOpM COIMAIBHON >KM3HHM B Tpynmax
coo0rmiecTBax. Y4yacTue B IIKOJIBHOM CaMOYTPABIICHUH U OOIIIECTBEHHON KU3HH B MPEJIEIaX BO3PACTHBIX KOMIIETCHIIHHN C YY€TOM
PETUOHAIBHBIX, dTHOKYJIBTYPHBIX, COLMATBHBIX M IKOHOMHUYECKHX OCOOeHHOCTeH ((hOpMHUpOBaHHE TOTOBHOCTH K yYacTHIO B
MPOIIECCe YIMOPSAOUCHHS COLMATBHBIX CBS3€M M OTHOIIEHWH, B KOTOpPHIE BKIIOYEHBI U KOTOPHIE (DOPMHUPYIOT CaMH y4alllHecs;
BKJIFOYCHHOCTh B HEMOCPEJCTBEHHOE TPaXKIAHCKOE ydacTHe, TOTOBHOCTh y4acTBOBATh B YKMU3HEIEATECIHLHOCTH TOJIPOCTKOBOTO
OOIIIECTBEHHOTO OOBEIUHEHUS, MPOAYKTUBHO B3aWMOJICHCTBYIOIIETO C COLMAIBHOW CPENOW M COLMAIbHBIMA HHCTHTYTaMH,
uneHTuukaus cebs B KayeCcTBE CYOBEKTa CONUAIBHBIX TIPeoO0pa3oBaHWi, OCBOEGHHWE KOMIIETEHTHOCTEH B cdepe

OPTraHU3aTOPCKOU AEATEIbHOCTH; HUHTEPUOPU3ALIMS LIEHHOCTEN CO3UAATEIIbHOTO OTHOLIEHUS K OKPYKAIOIIEN I€MCTBUTEIBHOCTH,



LIEHHOCTEW COLMAJIbHOTO TBOPYECTBA, IIEHHOCTH MPOAYKTUBHOW OPTraHU3allM COBMECTHOW JEATENbHOCTH, CaMOpeaau3aluu B
rpylnrne M OpraHu3allid, [EHHOCTU «JPYroro» Kak paBHONPABHOTO MapTHepa, (OpPMHUpPOBAHHE KOMIIETEHIMU aHallu3a,
MIPOCKTUPOBAHMS, OpPTaHU3ALMHU JEATEIBHOCTH, PEQPIEKCUU H3MEHEHUN, CHOCOOOB B3aMMOBBITOJHOTO COTPYAHUYECTBA,

CHOCO00B peanu3alru COOCTBEHHOTO JTUAEPCKOT0 MOTEHIUANA).

7. ChopMHUPOBAHHOCTH IIEHHOCTH 3J0POBOT0 M 0€30MacCHOr0 00pa3a >KM3HU; MHTEPUOpHU3AIIUS IPABUI UHIMBUIYaTIbHOTO U
KOJUIEKTUBHOT'O O€30I1aCHOIO IOBEJIEHUS B YPE3BBIUYAWHBIX CHUTYaUHUsX, YTPOKAIOMIMX KU3HU U 3I0POBBIO JIOJAECH, IPaBUII

IMOBCACHMA HA TPAHCIIOPTC K HA JOpOrax.

8. Pa3BUTOCTb ACTETUYECKOTO CO3HAHUSI UYEpe3 OCBOCHHE XYAOXKECTBEHHOro Haciemusi HaponoB Poccuum u wmwupa,
TBOPUYECKOH AEATEIbHOCTU ICTETUYECKOTO XapakTepa (COCOOHOCTh MOHUMATh XYJ0KECTBEHHBIE MTPOU3BEACHHUS, OTpaXarolye
pasHble 3THOKYJBTYpPHBbIE TPAAUIMK; CPOPMHUPOBAHHOCTH OCHOB XYAOKECTBEHHON KyJIbTYpbl OOYYalOIIMXCS KaK 4YacTH HUX
oOuiel TyXOBHON KyJNbTypbl, Kak 0cO0Oro crnoco0a IO3HAaHUS JKU3HU M CPEACTBA OpPraHMU3alMM OOLIEHMS; ICTETUYECKOE,
AMOIMOHAJIBHO-IIEHHOCTHOE BHUJAEHHE OKPY’KAIOIIEr0 MHpPA; CIOCOOHOCTh K 3MOLMOHAIBHO-IEHHOCTHOMY OCBOEHHIO MUDPa,
CaMOBBIPAXECHUIO U OPUEHTALNH B XyIOKECTBEHHOM W HPABCTBEHHOM IIPOCTPAHCTBE KYJIBTYPBI; YBAXXEHUE K HCTOPUHU KYJIBTYPbI
cBoero OredecTBa, BBIPAKEHHOM B TOM YHCII€ B TOHUMAHUU KPACOTHI Y€JI0BEKa; MOTPEOHOCTh B OOIIEHUN C XYAOXKECTBEHHBIMU
MPOU3BENICHUSAMHU, C(HOPMHUPOBAHHOCTH AKTHBHOTO OTHOILIEHHUS K TPAIUIUSAM XYyI0KECTBEHHOM KyJNbTYpbl KaK CMBICIIOBOM,

ACTETUYECKON M IMYHOCTHO-3HAUYNMOM HCHHOCTI/I).

9. ChopMUPOBAHHOCTH OCHOB 3KOJOTHYECKOW KYJIbTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO IKOJIOTHUYECKOTO
MBIIIJICHUSI, HAJUYHE OIbITa SKOJOTUYECKU OPUEHTUPOBAHHOW pedIEKCUBHO-OLEHOYHON U MPAKTHYECKOW AESITeIbHOCTH B

JKN3HCHHBIX CUTyallUAX (FOTOBHOCTB K HCCICOAOBAHHUIO TMPHUPOJAbLI, K 3aHATHUAM CEIbCKOXO03S1CTBEHHBIM TpyaAOM, K



XYOOXKCECTBCHHO-3CTCTUICCKOMY OTPAXXCHUIO IIPUPOABI, K 3aHATUAM TYPHU3MOM, B TOM YHUCJIC S3KOTYPHU3MOM, K OCYIICCTBIICHUIO

IPUPOAOOXPAHHOM ACSITEIBHOCTH).

MnhaHupyemble meTanpegMeTHble pe3ynbTaThbl:

PeryasituBubie YY /|

1.

YMeHue caMOCTOSATENbHO ONpeAeNsaTh Ieid OO0y4deHUus, CTaBUTh U (OpPMYJIMpPOBaTh HOBBIE 3a7aud B ydeOe U IO3HABATEIbHOU

ACATCIIbHOCTH, Pa3BUBATh MOTHBBI U UHTCPCChI CBOCH mMo3HaBaTEIbHOMN ACATCIIBHOCTH. O6y‘IaIOH1HI>'IC5I CMOXCT!

araros.

2.

aHAJTM3UPOBATh CYIIECTBYIOIINE U IJIAHUPOBATH OyIyIiie 00pa3oBaTeIbHbBIC PE3YIIbTATHL;

UIEHTU(DUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI U OTPEILISIThH TIABHYIO MPOOIEMY;

BBIJIBUTATh BEPCUU PEIICHUS TPOOIEMBbI, ()OPMYITHPOBATH TUITOTE3bI, TPEIBOCXHUIATH KOHEUHBINH PE3yIIbTaT;

CTaBHTb IIEJTb ICATEIILHOCTH Ha OCHOBE OTPEICIICHHOM MPOOJIEMBI M CYIIECTBYIOIINX BO3MOXHOCTEH;

(dbopMynupoBaTh yueOHBIC 3a/1a4H KaK IIard JOCTHKEHUS TOCTABICHHOM LIEH IS TEIIbHOCTH;

OGOCHOBBIBaTI: HCJICBBIC OPUCHTHUPLI U IPUOPUTCTHI CCbUIKAMU HAa LCHHOCTH, YKa3bIBasAd U OGOCHOBBIBa}I JIOTUYCCKYIO MTOCICAOBATCIBHOCTD

VMeHne caMoCTOSTEIIHLHO IIaHUPOBATh IIYTH JOCTHXKCHUA ueneﬁ, B TOM 4YHUCIIC aJIbTCPHATHBHBLIC, OCO3HAHHO BBI6I/IpaTB HauoOoee

3¢ deKTUBHBIE CITOCOOBI pelIeHHs YIeOHBIX U MO3HABATENbHBIX 3a/1a4. OOyUaromuics CMOXKET:

OTIpENIeNIATh HEOOXOIUMBIE JIEHCTBHE(s1) B COOTBETCTBUU C YUEOHOU M TIO3HABATEIILHOM 33J]aueii M COCTABIIATH AJITOPUTM HX BBIITOJTHEHHS,
000CHOBBIBATh U OCYIIECTBIISATH BBIOOp Hanbosee 23 (PeKTUBHBIX CIIOCOOOB pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4;
OTIPENIeNIATH/HaXOIUTh, B TOM YHCJIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBHS ISl BBITOJHEHHS Y4eOHOM U TTO3HABATEIILHOW 33/1auu;
BBICTPAaWBaTh JKU3HEHHBIC IIAHBI Ha KpPaTKOCPOYHOE Oymymiee (3asBISATH IEJEBbIC OPHUEHTHPHI, CTaBHTh aJEKBAaTHBIE MM 3a7addl U

npeajaratb I[GﬁCTBHH, YKa3biBasd U 000CHOBEIBast JIOTUYCCKYIO IMMOCJICI0BATCIIbHOCTD H_IaI‘OB);

KJiacca;
[}

3.

BBIOMpATh U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO UCKaTh CPEACTBA/PECYPCHI JUIsl PEIICHUS 3a/1a4k/TOCTHKEHUS LEIH;

COCTaBJIATH IJIaH pPeUIeHUs MpoOIeMbl (BBIMOIHEHUS TPOEKTA, TPOBEJCHUS HUCCIIEI0BaHuU);

OTIpeeATh NOTEHIUATbHBIE 3aTPYAHEHUS NP PEIICHUH Yy4eOHOU U TTO3HABATEIbHOM 3a/1a4il U HaXOUTh CPECTBA JUIsl X YCTPaHEHMUS,
OIHCHIBATh CBOM OMBIT, OQPOPMIISISL €ro AJIsl MepeJadyu IPYTUM JIIOJISIM B BHJI€ TEXHOJOTHH PEHICHHs MPAKTUYECKUX 337ay ONpeAesIeHHOTO

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
YMeHHE COOTHOCUTH CBOM JACUCTBUS C IUIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYIUECTBIIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLECCE

JTOCTIDKCHHS PE3YNbTaTa, OMPENENsTh CIOCOObl MEHCTBHM B paMKaxX MPEIJIOKCHHBIX YCIOBHM W TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBHUS B
COOTBETCTBHUH C U3MEHSIOIIEHCS cuTyarueil. OO0ydaroniniics CMOXKeT:

OTpEeEIsATh COBMECTHO C IEAaroroM W CBEPCTHUKAMH KPUTEPHUM IUIAHUPYEMBIX PE3yJbTaTOB U KPUTEPUU OLIEHKH CBOEH ydeOHOi

ACATCIIBHOCTH,

CUCTEMAaTHU3UPOBATh (B TOM YUCIIE€ BEIOMPATh MPUOPUTETHBIEC) KPUTEPUU TNIAHUPYEMBIX PE3YyJIbTAaTOB U OLIEHKH CBOEH JEATEIbHOCTH;



e 0oTOMpaTh HMHCTPYMEHTHI [UJISl OILICHWBAHUS CBOEH JESITENTbHOCTH, OCYIIECTBISATH CAMOKOHTPOIb CBOCH JEATEIPHOCTH B paMKax
MPEUIOKEHHBIX YCIIOBHI U TPEOOBaHMIA;

® OIICHUBATh CBOIO JESATENLHOCTD, APT'YMEHTUPYS IPUYUHBI TOCTHKEHUS WM OTCYTCTBUS TUIAaHUPYEMOTO Pe3yNbTara;

® HAXOIWTh JOCTATOYHBIC CPEJICTBA ISl BHIMOTHEHHS YYEOHBIX JICUCTBUN B M3MEHSIOMIEHCS CUTYallMU W/ WU TIPU OTCYTCTBUU ILIAHUPYEMOTO
pe3ynbTara;

e paboTasi M0 CBOEMY ILJIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO AEATEIbHOCTh HA OCHOBE aHAM3a M3MEHEHUH CHUTyalluH ISl MOTYYECHUS
3arIaHUPOBAHHBIX XapaKTEPUCTUK MPOIyKTa/pe3ybTaTa;

® YCTaHABIUBAThH CBSA3b MEXKY MOTYyUYCHHBIMU XapaKTEPUCTUKAMU MPOIYKTa M XapaKTEPUCTUKAMH MPOIIecca NEATEILHOCTH U 110 3aBEPIICHUN
JeSTebHOCTH MPEAiarath U3MEHEHHE XapaKTEPUCTUK MPoIIecca sl OMyYeHUs YIyUYIICHHBIX XapaKTePUCTHK MPOAYKTa;

® CBEpSTh CBOU JCUCTBHUS C LENbIO U, TPU HEOOXOIUMOCTH, UCIIPABIISATH OIIMOKU CAMOCTOSITENILHO.

4. VYMmeHue OlleHUBaTh MPAaBUIHLHOCTh BHIMOJIHEHUS Y4eOHOM 3a/1a4k, COOCTBEHHbIE BO3MOXKHOCTHU €€ pernieHus. O0yJaronuiicss CMOXeT:

® OMpeAesaTh KPUTSPUHU MPABUIBLHOCTH (KOPPEKTHOCTH) BBITMIOTHEHUS YUeOHOU 3a/1a4H;

® AHAIM3UPOBATH M 0OOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS JUISl BRITIOJHEHUST y4eOHOH 3a1a4u;

e CBOOOJHO TMONBH30BATHCSI BBIPAOOTAHHBIMH KPUTEPUSMU OLEHKM M CAaMOOLEHKH, HUCXOJs M3 LEeNH M HMEIOUUXCS CPEICTB, pa3jinyas
pe3yabTaT ¥ CIIOCOOBI JICHCTBHIA;

® OIICHUBATh NPOAYKT CBOCU NEATEIHHOCTH IO 33JIaHHBIM W/WUJIM CaMOCTOSITEIILHO OMPEICIIEHHBIM KPUTEPUSM B COOTBETCTBUU C IICNBIO
NESITENIbHOCTH;

e 00OCHOBBIBaTh JTOCTHKUMOCTb II€JIM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHMX PECYpPCOB M JOCTYMHBIX BHEIIHUX
pecypcos;

e (DUKCHPOBATh U aHATH3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

5. Bnanenue oCHOBaMH CAaMOKOHTpPOJISl, CAMOOILIGHKH, HPUHSATHS pEIICHUH M OCYIIECTBIEHHS OCO3HAHHOTO BbIOOpa B y4yeOHOU u
Mo3HaBaTeIbHOU. OOYUarOIIHIICS CMOXKET:

e Ha0MI0aTh M AaHATU3UPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATENbHYIO JACATEIBHOCTD U ACATEIBHOCTD JPYTUX 00yJaloUINXcs B mpolecce
B3aMMOITPOBEPKH;

® COOTHOCUTH pealibHbIE U IUIAHUPYEMbIE PE3yJIbTaThl HHAUBUIYaTbHOW 00pa30BaTeNbHOM NEATEIbHOCTH U JIeNaTh BHIBOJIBI;

® [IPUHHUMATH pelIeHUE B Y4eOHOM CUTyallMi U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENLHO OMPEIesATh MPUIHHBI CBOETO yCTeXa WM HeyclieXa U HaXOJUTh CIIOCOOBI BRIXOJa U3 CHTYAIH HEeYCIeXa;

® DPETPOCIEKTHBHO ONPEIENSITh, KaKWe JCHCTBHS MO PEIICHUI0 YYeOHOW 3aaud WM MapaMeTphl ATHX JCHCTBHI MPUBETH K IMOJYYCHUIO
MMEIOIErocs MPOIYyKTa y4eOHOM NesITeIbHOCTH;

® JIeMOHCTPUPOBATh HPHUEMBI PETYIALUUU TMCUXO(PU3UOIOTHUECKUX/ SMOIMOHATIBHBIX COCTOSHUM Ui JNOCTHKEHUs 3(ddexTa ycroKoeHUs
(ycTpaHeHus SMOLMOHAIBHOM HampsbDkKeHHOCTH), 3(d@exra BoccTaHOBIeHUS (OcnabiieHUs TPOSBICHUM yTOMIICHHS), 3(¢deKTa aKTUBU3AIUU
(TIOBBINICHUS TICUXO(DU3HOTOTHYECKON PeaKTUBHOCTH).

ITo3naBaTesibHbIe YY |

6. VYMmeHue ompenensTbh MOHATHS, CO3AaBaTh OOOOIIEHWS, YCTaHABIMBATh AaHAJOTMM, KIACCHU(UIMPOBATH, CaMOCTOATENIBHO BHIOMPATH
OCHOBaHUS W KPUTEpUHU Ui KiIaccu(UKAIMK, YCTaHABIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCyKICHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTHUH) U JENIaTh BBIBOIbI. OOyUYaIOIIHIICS CMOXKET:



MoA0UPATh CIOBA, COMOAYNHEHHBIC KITIOUYEBOMY CIIOBY, OTIPEICIISIONINE €r0 MPU3HAKU 1 CBOHCTBA;

BBICTPANBaTh JOTUYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIIFOUEBOTO CJIOBA U COMIOTYMHEHHBIX EMY CJIOB;

BBIIETISITH OO MPU3HAK JBYX WJIM HECKOJIBKUX MPEIMETOB WU SBICHUI U OOBICHATH UX CXOJICTBO;

OOBEAMHATh MPEIMEThl U SIBJICHUS B TPYMIbl MO ONpeAeTeHHBIM NpU3HAKaM, CpaBHUBATh, KiaccH(UUUPOBATh U 0000maTh (akThl U

SIBIICHWSI,

® BBHIJICTIATH SIBJICHHUE U3 OOIIETO psAsla IPYTUX SIBICHU;

® OIPCACIIATH O6CTO$IT€J'H>CTBa, KOTOPBIC MPCAIICCTBOBAJIM BO3HUKHOBCHUIO CBA3U MCKAY SABJICHUSAMU, U3 I3THUX OGCTOHTQHBCTB BBIACIATH
OIMPCACIIAIOIINC, CHOCO6HBI€ GBITB HpI/I‘-II/IHOI\/'I AAHHOT'O ABJICHUS, BBIABJIATH IPUYUHBI U CIICACTBUSA HBHGHHﬁ;

® CTPOUTH PacCYXIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PaCcCYXIICHHE HAa OCHOBE CPABHEHHSI ITPEIMETOB U SIBIICHHA, BBIJEIISIS IPU ATOM OOIIE TPU3HAKH;

® U3JAraTh MOMYYECHHYIO HHPOPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIaeMoi 3a/1a4u;

® CaMOCTOSITETIBHO YKa3bIBaThb Ha MH(OPMALMIO, HYXKIAIOUIYIOCS B MPOBEPKE, NMpPEelaraTh U MPUMEHATh CIIOCOO MPOBEPKU JTOCTOBEPHOCTH
uH(pOpMaINH;

e BepOATM30BaTh YMOIMOHAIBHOE BIIEYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

® OOBSICHATH SIBJICHUS, TPOIECCHI, CBSA3M W OTHOIICHHS, BBISIBISIEMbIC B XOJ€ ITO3HABATEIBHOM M HCCIIEIOBATEIBCKON JEATEIbHOCTH
(MpUBOIUTH OOBSICHEHUE C U3MEHEHHEM (OPMBI TIPEICTABIICHUSI; OOBSCHATD, JETATU3NPYS WM 0000111as1; OOBACHSITH C 3aJJaHHOW TOYKU 3PCHHUS ),

¢ BbIIBJIATH U HA3BIBATH NPHUYUHBI CO6BITI/I}I, SABJICHUA, B TOM YHMCJIC BO3MOXXHBIC / HaH60nee BCPOATHBIC TPUYNHBI, BO3SMOXXHBIC ITOCJIICACTBUSA
BaHaHHOﬁ MMPUYIUHBI, CAMOCTOATCIIBHO OCYIICCTBIIAA HpI/I‘II/IHHO-CHe,Z[CTBeHHBII\/'I aHaJInu3,

e JieNaTh BBIBOJ HAa OCHOBE KPUTHUYECKOTO aHalM3a pa3HBIX TOYEK 3PEHUs, IMOITBEPXKAATh BBHIBOJI COOCTBEHHOW apryMEHTaIllued Win
CaMOCTOATCIIBHO MMOJTYYCHHBIMHA JJaHHBIMHU.

7. YMeHHe co3laBaTh, IPUMEHSITh W TMPEOOPa3OBBIBATH 3HAKW M CHMBOJIBI, MOACTH U CXEMBI JJIsi PEHICHUs YYeOHBIX M MO3HABATEIBHBIX
3agad. OOyvaromuncs CMOXeET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM IIPEIMET H/WUJIH SBJICHHE;
OTIPENIENIATH JIOTUYECKHE CBSI3U MEKIY IMPEAMETaMH W/WITH SBJICHUSMH, 0003HAYaTh TaHHBIE JIOTHYECKUE CBSI3U C TOMOIIBIO 3HAKOB B CXEME;
co3/71aBaTh a0CTPAKTHBIN WM peabHBIA 00pa3 mpeaMeTa U/uiv sSBJICHNUS,
CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4u U/WUJIU CIIoco0a ee penieHus;

® Cco3laBaTh BepOaJbHBIC, BEIICCTBEHHBIE W HMH(POPMAIIMOHHBIE MOJEIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa I
ompeereHus Croco0a pemeHusl 3a71a4i B COOTBETCTBUH C CUTYaIUeH;

® TpeoOpPa3OBHIBATH MOJIENH C IIENIBIO BBISBICHUS OOIIMX 3aKOHOB, ONMPEISISIFOIINX JAHHYIO IPEIMETHYIO 00TIacTh;

® TMIEPEBOAUTH CIOKHYIO IO COCTaBy (MHOTOACMEKTHYI0) HWH(opManuio wu3 rpaduyeckoro Wid (opMaTu30BaHHOTO (CHMBOJIBHOTO)
MPEJCTaBICHHUS B TEKCTOBOE, 1 HA00OPOT;

¢ CTpPOUTH CXEMY, AJITOPUTM I[eﬁCTBHH, HCIIPABJIATH UJIKM BOCCTAHABJIMBATDH HEU3BECTHBIN paHeC aJirOPUTM Ha OCHOBC UMCIOUICTOCA 3HAHU A 06
00BEKTE, K KOTOPOMY MPUMEHSETCS allTOPUTM;

® CTPOUTH JIOKA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

® aHATM3UPOBATH/Pe(PIIEKCUPOBATH OMBIT PA3padOTKH U peaTH3alud YICOHOTO TIPOEKTa, HCCIICIOBAHUS (TEOPETHIECKOTO, IMITUPUIECKOTO) Ha
OCHOBE TPEUIOKEHHON IPOOJIEMHOM CUTYAINH, TOCTABICHHOW TENTN W/HITH 3aIaHHBIX KPUTCPUEB OIICHKH MPOAYKTa/pe3yibTaTa.



8. CwmpicnoBoe ureHue. OOyJarOmUics CMOXKET:
HaxOJIUTh B TEKCTE TpeOyemMyro nH(OpMaInio (B COOTBETCTBUH C IEISIMU CBOEH JEATEIHHOCTH);
OPHEHTHUPOBATHCS B COJICPKAHUN TEKCTA, TOHUMATH IEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;
YCTaHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, IBICHHIA, TIPOLIECCOB;
PE3IOMUPOBATh INIABHYIO UCIO TEKCTA,
peoOpa3oBhIBaTh TEKCT, «IEPEBOAS» €ro B JPYTyI0 MOJAIbHOCTh, HHTEPIPETHPOBATH TEKCT (XYIO0’KECTBEHHBIH U HEXYHI0)KECTBEHHBIN —
y4eOHBIN, HAYYHO-TIOMYJISIPHBIN, THPOPMAIIMOHHBIN, TeKCT non-fiction);

® KPHUTHUYECKH OIICHUBATH COJEPIKaHHUE U POPMY TEKCTa.

9. ®opmupoBaHWE W pPa3BUTHE IKOJOTHYECKOTO MBINIICHHUS, YMEHHE NMPUMEHATh €r0 B MO3HABATEIbHON, KOMMYHHKATUBHOM, COIMATLHON
MPaKTHUKE U Mpo(ecCHOoHANbHOM opueHTannu. O0y4atoniics CMOXKET:

® OIIPEIEINATh CBOE OTHOIICHUE K TIPUPOIHOM Cpee;

AHAJTM3UPOBATh BIMSHHUE YKOJOTHYECKUX (DaKTOPOB Ha Cpey OOMTaHUS KUBBIX OPTaHH3MOB;

[ ]
® IIPOBOJUTH IIPUYUHHBIN U BEPOATHOCTHBIN aHAJIU3 YKOJIOIMYECKUX CUTYaLUH;

® IPOTHO3MPOBATH U3MEHEHHUS CUTYallUU IPU CMEHE JIeHCTBHS OHOTO (DaKTOpa Ha ACUCTBUE IPYroro (Gaxkropa;

® DPACIpPOCTPaHATh KOJOTUUECKHE 3HAHUS U yYaCTBOBATh B MPAKTUUECKUX JIEIaX IO 3allUTE OKPYKAOLIEN Cpebl;

® BBIpaXXaTh CBOE OTHOIICHUE K MPHUPOJIE YePe3 PUCYHKH, COUMHEHHUS, MOEIH, TPOEKTHBIE pabOTHI.

10. Pa3BuTHEe MOTHMBAllMM K OBJAJECHHUIO KYJIbTYpOH aKTUBHOI'O MCIIOJIB30BaHMS CIIOBApel M JIPYrux MOMCKOBBIX cucTeM. OOywaromuiics
CMOXET:

OIIpeNIeNIATh HeOOXOIMMbIE KITIOUEBbIE TIONCKOBBIE CIIOBA U 3aIPOCHI;
OCYILECTBIIATh B3aUMOAECHCTBHE C DJIEKTPOHHBIMU MIOUCKOBBIMU CUCTEMAaMHU, CIIOBapsSMH;
(GopMHPOBATh MHOXECTBEHHYIO BEIOOPKY U3 MOMCKOBBIX UCTOYHUKOB /7151 0OBbEKTUBU3ALMH PE3YIbTATOB ITOMCKA;

® COOTHOCHTH IIOJIyYE€HHBIEC PE3YJIBTAThI IOMCKA CO CBOCH IEATENBHOCTBIO.

KommynukatuBubie YY /]

11.  YmMeHue OpraHu3oBBIBaTh Yy4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YUUTEIIEM U CBEPCTHUKAMH; pabOTaTh
WHAMBUJYaJIbHO W B TPYIIE: HAaXOAWUTh OOIIee pelleHue W paspemarb KOH(IUKTBI Ha OCHOBE COIJIACOBAaHMS MO3MLIMH M ydeTa HMHTEPECOB;
(bopMyIHMpOBaThH, APTYMEHTUPOBATh U OTCTANBATh CBOE€ MHEHHE. O0yJaroImUiCcs CMOXKET:

— OIpPEIENATh BO3MOXHBIEC POJIM B COBMECTHOMU JCSATEIBHOCTH;

— HWIPATh ONPEICICHHYIO POJIb B COBMECTHOM ACATEIBHOCTH;

— IpUHUMAaTh MO3MLUIO COOECeIHUKA, MOHMMAs MMO3UIMIO APYroro, pasjindyarh B €ro peyd: MHEHHE (TOUKY 3pEHHs), J0Ka3aTelIbCTBO
(aprymenTsI), GakThl; TUTIOTE3bI, aKCHOMBI, TCOPHH,

— OMpeAessATh CBOM JCHCTBUS U ICHCTBUS apTHEPa, KOTOPBIE CIIOCOOCTBOBAJIN MIIM MPENSATCTBOBAIIN MPOTYKTUBHON KOMMYHUKALINY;

— CTPOMTbH NO3UTHBHBIE OTHOLLIEHMS B ITpoIiecce y4eOHON U M03HABATEIbHOM JEATEIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHMs, B JUCKYCCHUHM YMETh BBIIBUIaThb KOHTPapryMEHTHI, nepedpa3supoBarhb
CBOIO MBICJIb (BJIaI€HE MEXaHU3MOM HYKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHMIO, C JJOCTOMHCTBOM IIPH3HABAaTh OIIMOOYHOCTH CBOETO MHEHHUS (€CIHM OHO TaKOBO) H
KOPPEKTHPOBATh €T0;



— mpeIaraTh AIbTEPHATUBHOE pEIIeHUE B KOH(MIMKTHON CUTYAIHH;

— BBIIENATH OOIIYIO TOUKY 3pEHUS B AUCKYCCUU;

— JIOrOBapMBAaThCs O MPaBUIIAX U BOMPOCax I 0OCYXkIEHUS B COOTBETCTBUHU C IIOCTABICHHOM Mepesl TpyIIoi 3aaayei;

— OpraHU30BBIBATh Y4eOHOE B3aUMOJEHCTBUE B IpymIie (ONpeaessaTh o0Iue LeIH, PacIpeaesaTh POIH, 10r0OBapuBaThCs APYT € APYIOM H T.
1.);

— YCTpaHATH B paMKax JHajiora pa3pbiBbl B KOMMYHHKAIMH, 0OYCIOBICHHBIE HEIOHUMAHUEM/HENPUSATHEM CO CTOPOHBI COOECEIHMKA 3a1auH,
(bopMBI WK COAEp KaHUs TUAJIOTa.

12. YMeHue 0CO3HaHHO HCHOJIb30BATH PEUEBBIE CPEACTBA B COOTBETCTBMM C 3aJaueil KOMMYHMKAallMM JUIsl BBIPAKEHHUS CBOMX 4YYBCTB,
MBICIE W TMOTPEOHOCTEH I TUIAHUPOBAHUS M PEryNALMU CBOCH NEATENbHOCTH; BIIAJCHHE YCTHOM M NMHCbMEHHON pPEYbl0, MOHOJOTHYECKOM
KOHTEKCTHOM peubto. OOyUJarommics: CMOXKET:

® OIpEeneNsaTh 331a4y KOMMYHHKAIIMA U B COOTBETCTBUHU C HEH OTOMpATh peUYeBbIC CPE/ICTBA;
0TOMpaTh U UCIOJIb30BaTh pEUEBbIe CPECTBA B IPOIlecCe KOMMYHHMKAIIMU C IPYTUMHU JIFOJbMH (AMAJIOT B Iape, B MAJIOH rpymme u T. 1.);
MPEJCTABIATH B YCTHOM MIJIM MUCHbMEHHOW (hopMe pa3BEpHYTHIH MJ1aH COOCTBEHHOM e TETbHOCTH;
co0JIr0JaTh HOPMBI ITyOJIMYHON peyun, perJaMeHT B MOHOJIOTe U INCKYCCUU B COOTBETCTBMM ¢ KOMMYHHMKATHBHOM 3a/1auei;

BBICKa3bIBaTh 1 0OOCHOBBIBATH MHEHNUE (CYKACHUE) U 3allpalllMBaTh MHEHHE MIApTHEPA B paMKax JHaiora;

IIPUHUMATh PELICHHUE B XO/I€ AUAJI0ra U COIJIaCOBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh MMCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTHHAIIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM HEOOXOAUMBIX PEUYEBBIX CPE/CTB;
UCIOJIb30BaTh BEpOaIbHBIE CPEICTBA (CPEICTBA JJOTHUECKON CBSA3M) /IS BBIAETICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;
UCIOJIb30BaTh HEBEPOATIbHBIE CPEJICTBA WM HATJISAHbIE MaTepHallbl, TOATOTOBIEHHBIE/OTOOPaHHBIE [10]] PYKOBOACTBOM YUUTEIS;

e JeaTh OLIEHOYHBIN BBIBOJ O JOCTM)KEHHMH LE€IM KOMMYHHMKAIMM HEMOCPEACTBEHHO IOCIE 3aBEPIIEHUS KOMMYHUKATHUBHOI'O KOHTAaKTa M
00OCHOBBIBATH €TO.

13. dopMuUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCITOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHHMKAITMOHHBIX TEXHOJIOTUH (Hayiee —
HKT). Obyuarouiuiics CMOXKeT:

e [ICJICHANPABIEHHO MCKATh U MCIIOJb30BaTh MH(POPMAILMOHHBIE PECYpChl, HEOOXOIUMBIE Ul PEIIEHUs Y4EOHBbIX M NMPAKTHUECKUX 3ahad C
nomouipsto cpeacts UKT;

e BBHIOMpATh, CTPOUTH M HMCIOJIB30BaTh AJCKBATHYI0 MH(POPMALMOHHYIO MOJEINb Ui Mepeadyd CBOUX MBICIIEH CpeJcTBaMHU €CTECTBEHHBIX U
(opManbHBIX SI3IKOB B COOTBETCTBHUHU C YCIIOBHSIMH KOMMYHUKAIIH;

® BBIJEIATh MH()OPMAILIMOHHBIN aclIEeKT 3a7auy, ONEPHUPOBATh JAHHBIMHU, UCIIOJIb30BaTh MOJIENb PELICHUS 3aJauu;

® JICIIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOIUHU (BKJIKOYasl BEIOOP aJeKBAaTHBIX 3a/lade MHCTPYMEHTAIbHBIX IPOrpaMMHO-AINAPaTHBIX CPEACTB U
CEpBUCOB) AJIsl PELIeHUs MHPOPMALMOHHBIX U KOMMYHMKAIIMOHHBIX YYEOHBIX 3ajjad, B TOM YHUCIIE: BBIUMCIICHHE, HAIMCAHUE IHCEM, COYMHEHHH,
JOKJIa/I0B, pedepaToB, CO3JaHNE IPE3CHTAUN U JIp.;

® JICIIOJIB30BaTh MH(OPMALIHMIO C YUYETOM 3TUYECKUX U IIPABOBBIX HOPM;

e co3gaBaTh MHGOPMALMOHHBIE PECYPChl PA3HOrO THUINA M Ul PAa3HbIX ayAUTOpUM, COOMOAATh MH(MOPMALMOHHYIO TMTHEHY M IpaBHJa
MH(POPMALIMOHHOM 0€30MacHOCTH.



1.IlpeameTHbIE pe3ybTATHI U3yYeHHS
aareopsnl B 7-9 kiaccax

BrinyckHuk Hay4yuTces B 7-9 kiaccax (/151 MCNOJIb30BAHUSA B OBCEIHEBHOM "KU3HHU U 00ecnie4eHHs BO3MOKHOCTH yCHEIHOT0 MPOI0JKEHU s
o0pa3oBaHusi Ha 0a30BOM YPOBHE)
DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

e  OmnepupoBarh Ha 0a30BOM ypOBHe1 MOHSTUSIMHA: MHOECTBO, 3JIEMEHT MHO>KECTBA, MOJMHOKECTBO, MPUHAJICKHOCTH;

®  337aBaTh MHOXECTBA MEPEUUCICHUEM HX DJIEMEHTOB;

® HaxOJWTh MepeceucHue, 00beTUHEHNE, TTOJIMHOKECTBO B IPOCTEUIIINX CUTYaIIHSIX;

e omepupoBaTh Ha 6a30BOM YPOBHE MOHATHSAMU: OMPEIEICHHIE, aKCHOMa, TeOpeMa, TIOKa3aTeIbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI JIs MOATBEPKICHUSI CBOUX BBICKA3bIBAHUH.
B noBcenHeBHOI *KU3HN U IPH U3Y4YEHUU JAPYTUX NPeIMETOB:

®  WCIOJIB30BaTh I'paUUYECKOE MPEACTABICHUE MHOXKECTB JJIs OMUCAHUS PEaTbHBIX MPOIECCOB W SBJICHHUH, MPHU PEUICHUU 3aJad JPYTuX
y4eOHBIX TIPEIMETOB.
Yucaa

e  OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHSMHU: HATypajIbHOE YUCIIO, IIEJI0€ YMCI0, OOBIKHOBEHHAS P00k, NeCATHYHAS APOOh, CMEIIaHHAs
Ipo0b, palMOHAILHOE YHCITI0, apU(PMETHIECKU KBaJAPATHBIN KOPEHB;

®  HCHOJIb30BAaTh CBOMCTBA YKCEN U IIPaBUJIa JEHCTBUI IPU BBINOJHEHUN BBIYMCIIEHHUI;
MCII0JIb30BaTh MPU3HAKHU ACIIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUH BBIUYMCICHUN U PEILICHUN HECTIOKHBIX 3a/1a4;
BBITIOJIHATH OKPYTJICHHE PAIIMOHAIBHBIX YHCEJ B COOTBETCTBUU C NTPABUIIAMMU;
OIICHUBATh 3HAYEHNE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO LETIOTO YUCTIA;
pacno3HaBaTh pallMOHAIbHBIE U HPPALIMOHAIBHBIC YHCIIA;

®  CpaBHMBATH YHCIIA.
B noBceqHeBHOM KU3HU M IPU U3YYE€HUM JPYTUX MPeIMETOB:

®  OILICHUBATH PE3YJIbTATHl BHIYMCICHUM MPU PEIICHUH MPAKTUYECKUX 3a7a4;

®  BBINOJIHATH CPABHEHHUE YKCET B PEAIbHBIX CUTYaLIHSIX;

®  COCTaBJIATH YHUCIIOBBIC BBIPAKEHUS MIPU PEIICHUH MPAKTHUECKUX 3a/1a4 U 3371a4 U3 APYTUX YYeOHBIX MPEIMETOB.
ToxknecTBeHHbIEe MPeOOPaA30BaAHUS

e BrINosHATH HECIOXKHBIE TPeoOpa3oBaHUs ISl BHIUMCICHHS 3HAYCHHWM YHCIOBBIX BBIPAKCHHM, COACPXKAIMUX CTENCHH C HATYpPalbHBIM
MOKAa3aTeJIeM, CTETIEHH C LETbIM OTPULATEIbHBIM ITOKa3aTEeIeM;

®  BBHINOJHATH HECIOXKHBIC TPEOOPA30BAHMS IIEJIBIX BBIPAKCHUHN: PACKPBIBATh CKOOKH, TPUBOJAMUTH IMOJJOOHBIE ClIaraeMEbIE;




®  UCNOJb30BaTh (OPMYNBI COKPALICHHOTO YMHOXEHHs (KBaapaT CyMMBbI, KBaJIpaT pPa3HOCTH, PAa3HOCTb KBAAPaTOB) AJS YHPOILIEHUS
BBIYMCIICHUM 3HAYCHUH BBIPAKCHUN;
®  BBINOJIHATH HECIOXKHBIE TPe0Opa3zoBaHus APOOHO-TMHEHHBIX BBIPAXKEHUHN U BBIPAXKEHUH C KBAJIPAaTHBIMU KOPHSAMH.
B noBceaHeBHOI ;KM3HM ¥ IPU U3YYEHHUH PYTUX NPeAMETOB:
® [IOHMMAaTb CMBIC] 3allUCH YUCIIA B CTAHAAPTHOM BHJIE;
e  onepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHAAPTHAs 3aKCh YHCIIay.
YpaBHeHHsI 1 HEPABEHCTBA
e  OmnepupoBaTh Ha 6a30BOM YpPOBHE HMOHSATHUSMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpPaBHEHHE, KOPEHb YpAaBHEHHs, pEIlleHUE YpaBHEHUS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;
®  [IPOBEPATH CNPABEIIMBOCTh YUCIOBBIX PABEHCTB M HEPABEHCTB;
pelaTh JMHEHHbIE HEPAaBEHCTBA U HECIIOKHbBIE HEPABEHCTBA, CBOJAIIMECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECJIOKHBIX JINHEHHBIX YpaBHEHUH, HEPABEHCTB;
MIPOBEPATH, SIBJISETCS JIM JAHHOE YUCIIO PEIICHUEM ypaBHEHHUs (HEPABEHCTBA);
pelaTh KBaJipaTHbIe ypaBHEHUS 10 (hopMyJsie KOpHEH KBaJpaTHOTO yPaBHEHHUS;
e  u300paXkaTh pelICHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOH.
B noBceaHeBHOI :KM3HM ¥ IPU U3YYEHHUH IPYTUX NPeAMETOB:
®  COCTaBJIATh U peIllaTh JUHEWHbIE ypaBHEHUS IIPU PELICHUH 33124, BOZHUKAIOIIMX B IPYTUX YUEOHBIX ITPEIMETaX.
DOyHKIUHT
e HaxoauTs 3HaueHue QyHKIMH [0 33JaHHOMY 3HAUEHUIO apryMEHTa;
HaXO/WTh 3HaUCHHE apryMeHTa 110 3aJaHHOMY 3HAYEeHHUIO ()YHKIIMU B HECTIOKHBIX CUTYaIHX;
OIPENIENIATh MOJI0KEHNE TOUKH 10 €€ KOOpIMHATaM, KOOPAMHATHI TOUYKH I10 €€ MOJI0XKEHNIO0 Ha KOOPAMHATHON INIOCKOCTH;
1o rpaduKy HaXxoAWTh O0JAcCTh ONPEAEICHMs, MHOKECTBO 3HAUCHWH, HYIU (YHKIHMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH
BO3pacTaHus U YOBIBaHUS, HAMOOJbIIIEE M HAUMEHBIIIEE 3HaUYeHUs (DYHKIINH;
CTPOUTH Tpa(UK TUHEHHON (HYHKIINH;
MIPOBEPATH, SIBJISICTCS JIM JaHHBIN rpaduk rpadukoM 3aJaHHON QyHKIMH (JIMHEHHOH, KBaIpaTUYHOM, 00paTHON MPONOPLHUOHATIHLHOCTH);
OTIpeNIeNIATh MPUOIMKEHHBIC 3HAUEHUS KOOPJMHAT TOUKH MepeceueHus rpaukoB GyHKINMT;
OIepUpOBaTH Ha 6a30BOM YpOBHE MOHATUSMU: MOCIIEAOBATENFHOCTD, apH(PMETHUECKast IPOTPeCcCHsi, FEOMETPUIECKas MPOTPECcCus;
e  pelaTh 33Jja4u Ha IPOIPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOIY4YEH HENOCPEICTBEHHBIM M10ACYETOM 0€3 NpUMEeHEeHUs (hOopMyI.
B noBcegHeBHOM KM3HM M NIPU U3YYEHHUH JPYTUX NPeIMETOB:
®  UCMOJNB30BaTh Ipa)UKU peaslbHBIX MPOLECCOB M 3aBUCUMOCTEH UIS OINpENesIeHUs] X CBOWCTB (HauOOJbIINME W HAaWUMEHBIIUE 3HAYCHUS,
MPOMEXYTKH BO3pacTaHMsI U yObIBaHUS, 00JaCTH MOJOKUTEIBHBIX U OTPUIATEIbHBIX 3HAYEHUH U T.I1.);
®  UCNOJb30BaTh CBOMCTBA JMHEHHOW (DYHKIIMHU U €€ Tpa(UK NPpH peIIeHUH 3a1a4 U3 APYruX y4eOHBIX MPEIMETOB.
CrarucTuKa U TeOpusi BEPOATHOCTEM
e lmeTb mpeacTaBiIeHUE O CTATUCTHUECKUX XapaKTEPUCTHKAX, BEPOATHOCTHU CIy4alfHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax;
e pemarh NpocTelire KOMOMHATOPHBIE 33Ja4l METO/IOM IIPSIMOTO M OpraHW30BaHHOTO epedopa;
®  TPEICTaBIATH JaHHbIE B BUJE TAOIHII, JUarpaMm, rpaduKoB;



YUTaTh MH(OPMAIHIO, TPEICTABICHHYIO B BUJIE TaOJIUIIBI, AUArpaMMBI, rpaduka;
OIpEeJIeNIATH OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEHIIINX CITydasix;

®  UMETh IIPECTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHUSIX.
B noBce1HeBHOI KU3HU M NIPH U3YYEeHUH APYTUX NPEIMETOB:

®  OIIGHMBATh KOJMYECTBO BO3MOXKHBIX BapUAHTOB METO/I0M Iepedopa;

®  UMETh MPEJCTABICHUE O POJIH MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHH;

®  CpaBHUBATh OCHOBHBIE CTaTUCTUYECKHE XapaKTEPUCTHKH, IMOJYUYECHHBIE B MpPOIecCe PEUICHUs MPHUKIATHON 3a7aul, U3yYeHUs PeabHOro
SIBIICHHUS;

®  OIICHHWBATh BEPOSITHOCTH PEATBHBIX COOBITHI U SBJICHUI B HECTIOXKHBIX CUTYallUsX.
TekcToBBIE 321241

e Pemarh HECIOKHBIC CIOXKETHBIC 3aJa4H Pa3HbIX TUIIOB Ha BCe apu(METHIECKUE JCHCTBHS;

® CTPOUTH MOJETH YCIOBHUS 3agaudl (B BHJE TaOJMIBI, CXEMbI, PUCYHKAa WM ypaBHEHHs), B KOTOPOH MaHBI 3HAUCHHS JBYX M3 TpeX
B3aMMOCBSI3aHHBIX BEJIMYHH, C [EJIbI0 IOMCKA PEIICHNS 33/1a4H;

®  OCYIIECTBIISATH CIIOCOO TMOMCKA PElICHHs 3a7ayd, B KOTOPOM pacCyXJEHHE CTPOUTCS OT YCIOBUS K TPeOOBAaHUIO MM OT TpeOOBaHUSA K
YCIIOBHIO;

COCTaBJIATH IJIaH PELICHUS 3a7auu;
BBIJICTISITh OTAIlbl pEICHUS 3a/1a4H;
MHTEPIPETUPOBATH BRIYUCIUTEIbHBIC PE3YIbTATHI B 3ajjaue, HCCIEA0BATh MOJIYUEHHOE PEIICHNE 3a1auH;
3HAThH pa3INune CKOPOCTEH 00BEKTa B CTOSTUEH BOJIE, MPOTHB TEUSHUS U 110 TCUYCHUIO PEKH;
peaTth 3aja4 Ha HAXOKACHUC YaCTH YUCJIa U YHCJIA 110 €ro 4acCTu;
peuiaTh 3aa4d pa3HbIX THUIIOB (Ha pa60Ty, Ha TIOKYIIKHU, Ha I[BI/I)KCHI/IG), CBA3BIBAOIUX TPU BCIWYUHBI, BBIACIATH 3TH BCJIIMYUHBI U
OTHOIICHUA MCKAY HUMU;

®  HaxOJUTh MPOLEHT OT YUCIIA, YUCIIO MO MPOIEHTY OT HETr0, HAXOIUTh MPOLEHTHOE CHIKEHUE WIIM IPOLEHTHOE MOBBIICHUE BETUYHUHBI;

®  pemIaTh HECJIOXKHbBIE JIOTMYECKUE 3aJaud METOJIOM PaCCyKIACHHII.
B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMeTOB:

o BBLABUT'ATh TUTIOTC3bI O BO3SMOKHBIX MPCACIBbHBIX 3HAYCHUAX NCKOMBIX B 3a/1a4€ BCJIMYHUH (,Z[eHaTb HpI/IKI/I,Z[Ky).
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax /s o0ecnevyeHnsi BO3MOKHOCTH YCIIEIIIHOT0 MPOA0JIKeHHsI 00pa30BaHUs HA
0a30BOM U yIJ1y0JIeHHOM YPOBHAX
DJIeMEHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

o One}mtpoeamb2 NOHAMUAMU: ONpedeieHue, meopemd, aKCUOMA, MHONCECMBO, XAPAKMEPUCTNUKU MHOMCECMEA, dNeMEHM MHOXMCeCmad,
nycmoe, KOneyHoe U 6€CKOHeUHOe MHONCECMBO, NOOMHONCECTNBO, NPUHAOTIEHCHOCb, BKIIOYEHUE, DABEHCINBO MHONICECME,

®  U300padcamv MHOIHCECMBA U OMHOULEHUE MHOMCECTNE C NOMOWbIO KpY2os Jiliepa;

®  onpeodensamv NPUHAOIEHCHOCb dNIeMEHMA MHOHCECMBY, 00BbEOUHEHUTO U Nepecedenuio MHOXCECme;




®  300a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTIeHUS DTIEMEHMO8, CLOBECHO20 ONUCAHUSL

®  onepupoeamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCMb U JOMCHOCMb BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIGAHUL, onepayuu Hao
BbICKA3LIBAHUAMIU: U, UL, HE, YCIO0BHbIE BbICKA3bIGAHUS (UMNIUKAYUL),

®  CMpOUmMb BbICKA3bIBAHUSA, OMPUYAHUSL 8bICKA3bIBAHUI.
B noBceHeBHOI KM3HHU U NPH U3YYEHUH IPYTUX MPeIMETOB:

®  CcmMpoums YenouKy YMO3AKIOYEeHUL Ha OCHOBE UCNONb308AHUS NPABUIL IOCUKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX epaduueckoe npedcmasieHue OJisk ONUCAHUS PedbHbIX NPOYECCO8 U ABTeHUIL.
Yucaa

o  Onepuposamsv NOHAMUAMU. MHONCECMBO HAMYPANbHLIX HUCET, MHONMCECMBO UYENblX UUCel, MHONCECMB0 pPAYUOHANbHLIX YuUcel,
UPPAYUOHATILHOE YUCTLO, KBAOPAMHBIN KOPEHb, MHOMCECMBO OelCMEUMENbHbIX YUCeT, 2eOMempuyecKas UHMepnpemayus HaAmypaibHblX, Yebix,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCEe,

®  NOHUMAM® U 0OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,
BbINOIHAMb GLIYUUCTIEHUSA, 8 MOM YUCTE C UCTONb308AHUEM NPUEMOB PAYUOHATILHBIX GbIUUCTEHUL,
BLINOHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHAIbHBIE YUCTA,
npeocmasiams pAyUoOHaIbHOe YUCIO 8 UOE 0eCAMUYHOU OpoOU
YNOPA00UUBAMb YUCLA, 3ANUCAHHbBIE 8 BUOE 0ObIKHOBEHHOU U 0eCAMUUHOU OpoOU,;

e naxooumv HOJ/[ u HOK uucen u ucnonv3oeams ux npu peuwteHuu 3a0ay.
B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  NPUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BLIYUCTEHUU NPU PeuleHUY NPAKMUYeCKUX 3a0a4 U peuenuy 3a0ay Opy2ux y4eOHblX npeomMemos;

®  BLINOIHAMb CPABHEHUE PEe3YIbMANO8 BbIYUCLEHUT NPU PEeUleHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCie NPUOIUINCEHHBIX 8bIYUCTEHULL,

®  COCMABIAMb U OYEHUBAMDb YUCTLOBbIE BbIPAICEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U 3a0ad U3 Opyeux yueOHbIX npeomMemos;

®  3aNUCLIBAMb U OKPY2ISAMb YUCLOBble 3HAUEHUS PedIbHbIX GETUYUH C UCHOIb308AHUEM PA3HBIX CUCHEM USMEPEHUS.
ToxknecTBeHHbIEe MPeOOPa30BaHUS

e Onepuposame NOHAMUAMU CIMENEHU C HAMYPATbHbLIM NOKA3amenemM, CIeneHU ¢ YeavblM OmpuyamenbHblM noKazamenem,

®  GLINOIHAMbL NPeodPA308AHUS YENbIX BbIPANCEHUU: Oelicmeus ¢ OOHOYJIEHAMU (CLOMdCeHUe, BbluumaHue, YMHONCeHUe), O0elucmeus ¢
MHO2OUTIeHaMU (CTI0dCeHUe, BblUUMAaHue, YMHONCEHUE),

®  BLINOIHAMb PAZNOACEHUE MHOSOUICHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: 8bIHECEHUE 3 CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPpMYIL
COKPAWEHHO20 YMHOMNCEHUSL,

®  gvidenamb K8AOPam CyMMbl U PAZHOCMU OOHOUNIEHO8,

®  PAcCKIA0bIBAMb HA MHONCUMENU KBAOPAMHbBIL MPEXUIeH,

®  BLINOIHAMb NPEO0OPAZ0BAHUSL BBIPANCEHUL, COOEPIHCAUUX CIMENEHU C YeTbLMU OMPUYAMETbHBIMU NOKA3AMEIAMU, NePexo0unms Om 3anucu 6
gUde CmeneHu ¢ YeablmM OmpUyamenbHulM NoKazamenem K 3anucu 8 sude opoou,

®  BLINOIHAMb NPEoOPA308aHUL OPOOHO-PAYUOHATLHBIX BbIPANCEHULL: COKpaujerue 0pobell, npugedenue aneedpauieckux opodeti Kk oouemy
3HaMeHamento, CIOJCeHUe, VYMHOMCeHUe, OeleHue aneebpaudeckux Opobel, 6036edeHue anzebpauyeckol Opobu 8 HAMYPAIbHYI0 U Yeayio
OMPUYAMENbHYIO CIenetb,



®  GLINOIHAMb NPE0OPA3OBAHUSA BLIPAICEHUN, COOEPIHCAUUX KEAOPAMHbLIE KOPHU,

®  gblOeNAMb KEAOpam CyMmbl ULU PAZHOCMU OBYUTIEHA 6 GbIPANCEHUSAX, COOEPAHCAUUX KBAOPAMHble KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPAICEHUU, COOEPACAUYUX MOOYTb.
B noBceaHeBHOM KM3HH U NIPH U3YYECHUH APYTHX NPEAMETOB:

®  GLINOIHAMb NPeoOPA306aHUA U OCUCMEUs C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM 8U0e;

®  GLINOIHAMb NPeoOPA306aAHUSA ANCEOPAUYECKUX 8bIPAICEHUL NPU PeUleHUU 3a0a OPY2UX Y4eOHbIX NPeOMemos.
YpaBHeHUS M HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHue Hepagencmed, PAeHOCUNIbHbIE YPAGHEHUs, 001acmb
onpeodenenus ypasHenus (Hepasencmea, Cucmemsl YPasHeHUull Uiy HepageHcms),

®  pewams NUHEUHblE YPAGHEHUS U YPAGHEHUs, C600UMbLe K TUHEUHbIM C NOMOWbIO MOMCOECMEEHHBIX NPeodPa3068aHUll;

®  pewams K8AOpamHuwvle ypasHeHus U ypagHeHus:, C00UMble K KBAOPAMHBIM C NOMOUBIO MOHCOECNBEHHbIX NPe0OPA308aHULL
®  peuwiams OpoOHO-IUHElIHbIE YPABHEHUSL,

*  pewiams npocmetiuiue UppaYUOHAIbHbIE YPAGHEHUS 6UOA [T (X) =a, [f(x) X) =a(x) -

®  pewams ypagHeHus 6uoa X" =a;

®  peuwams ypagHeHUs cnOCOOOM PA3NONHCEHUS HA MHOMCUMENU U 3aMEHbl NePEeMEeHHOU,

®  UCNOIL308aMb MEMOO UHMEPBALO8 OIS peuleHUs Yevlx U OPOOHO-PAYUOHANbHBIX HEPABEHCNE,

®  peuwiamv NUHElHbIE YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMU

®  peuwiams HeCI0HCHBIE KBAOPAMHbBIE YPAGHEHUS C NAPAMEMPOM;

®  pewams HEeCI0NHCHBIE CUCTEMbL TUHEUHBIX YPAGHEHULL C NAPaAMEMPamu,

®  pewams HeC0NHCHbIE YPABHEHUS 8 YEbIX YUCTAX.
B noBceHeBHOI *KM3HU ¥ TPU W3YYEHHUH JPYTUX MPeIMETOB:

® cocmaename u peulams JuHelHble U K8AOPAmHble YPAGHEHUsl, YDAGHEHUS, K HUM C8OOAWUECH, CUCTNeMbl TUHEUHbIX YPAGHEH U, HEPABEHCME
npu peweHuu 3a0ay Opyeux y4eOHvix npeomemos;

®  BLINOIHAMb OYEHKY NPABOON0000OUs Pe3yIbmamos, NoayUaemMblX NPU peuleHu TUHEUHbIX U K8AOPAMHbBIX YPAGHEHUU U CUCMeM TUHEUHbIX
VPaBHeHUll U HEPABEHCME NPU PEUeHUU 3A0ay OPY2Ux Y4eOHbLX NPeoMenos;

®  guLIOUpamb cOOMEEMCMEYIoUWUe YPAGHEHUs, HEePABEeHCMEA UNU UX CUCMeMbl Ol COCMABLEHUs MAMeMamuieckou Mooeiu 3a0aHHOU
PeanbHOU CUmyayuy uiu RPUKIAOHoU 3a0a4u;

®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbII NPU pPeueHUU VPAGHEeHUs, HEPABEHCMBA UMU CUCHEMbl pe3yibmam 8 KOHmeKcme 3a0aHHOU
PEANbHOU CUMyayuy uiu NPUKIAOHOLU 3a0ayu.
DyHKUMH

o  Onepuposamv NOHAMUAMU: HYHKYUOHATbHAL 3ABUCUMOCTb, (QYHKYUs, epaguk @YHKyuu, cnocobvl 3a0anusi QYHKyuu, apeymeHm u
3HayeHue QyHKyuu, 001ACMb ONPedeneHUss U MHONCECMBO 3HAYEHUL QYHKYUU, HYIU QYHKYUU, NPOMEICYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHb
@dyHKYUU, YemHOCMb/HeuemHOCMb QYHKYUU;

e cmpoumbs epaghuku TUHEUHOU, K8aopamuuHou GyHKyull, 0Opamuol nponopYUOHAIbHOCMUY, HYHKYUU 8U0a: yoar Ky =+/xy=¥x,
X+b

y=|x



®  Ha npumepe KEaAOPAMUYHOU (PYHKYUU, UCNOIb308amb npeobpazosanus epapura @yuxkyuu Y=H(X) ors nocmpoenus epaguros Gynryuil
y=af (kx+b)+c

®  cocmasnams ypasHeHus npAmol No 3a0aHHbIM YCI08UAM: NPOX0Osawel Yepe3 08¢ MOYKU € 3A0AHHBIMU KOOPOUHAMAMU, NPOXo0sauell yepes
OaHHYI0 MOYKY U NAPANLEbHOU OAHHOU NPIMOLL,

® uccredosamv QyHKYUIO No ee epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYECHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYULU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHIb, APUDMEMUILECKAst NPO2PeCCUsl, 2e0MeMmpPUdecKds Npocpeccusl,

®  pewams 3a0ayu HA APUDMEMUYECKVIO U 2e0MEMPUUECKYIO NPOSPECCUTO.
B noBceHeBHOI KM3HHU U NPH U3YyYEHUH APYTUX MPeAMETOB:

®  ULIIOCMPUPOBAMb C NOMOUWBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX XAPAKMEPUCTIUKAM,

®  UCNONL3068AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU peuleHUU 3a0ay U3 Opyeux yueOHbIX npeoMemos.
TexcToBBIE 3a1a4H

e Pewamb npocmvie u CLONCHbIE 3A0AYU PASHLIX MUNOE, A MAKHCE 3A0aYU NOBLIUEHHOU MPYOHOCMU,

®  UCNOIB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 05l NOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHUsl 3a0al;

®  pasiuuames MOOeib MeKCma U MOOeib peuenus 3a0ayu, KOHCMpPYUpo8amy K 0OHOU MOOeIU PEUeHUsl HECTOHNCHOU 3a0a4l pasHble MoOelu
meKkcma 3a0auu;

®  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peuleHus 3a0ay (0m mpedo8aHus K YCI08Ul0 U Om YCl08Usl K mpebosanuro),

®  MOOenUPO8ams paccyiHcoeHuss npu NOUCKe peueHuss 3a0ad ¢ NOMOWbIO epag-cxemvl,

®  gvI0eNAMb IMANBL PeUleHUS 3A0aAUU U COOEPHCAHUE KAXHCO020 IMAand;

®  ymemb 6bI0UpAMb ONMUMALLHBIUL MEMOO peuleHus 3a0aqu U OCO3HABAMb 6blOOp Memood, pAcCMampuéamv pa3iuyHvle Memoobl,
Haxooums pasHvle peueHuss 3a0adu, eciu 03MONCHO,

®  AHAMU3UPOBAMD 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOIHAMb PA3TUYHbIE NPEOOPA306AHUSL NPEONONHCEHHOU 3a0aUll, KOHCMPYUPOBAMb HOBble 3a0adU U3 OAHHOU, 8 MOM Yucie 0bpammble;

®  UHMEpPNPemUpoO8ams GLIUUCIUMENbHbIE PE3YIbMambl 8 3a0aue, UCCIe008anmb NOLYYEeHHOEe peleHue 3a0adu;

®  AHATU3UPOBANL BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACNONIONHCEHUSL 08YX 00BEKMOG U USMEHEHUe UX XaAPAKMEPUCIUK NPU COBMECTHOM
08udiceHUU (CKOpoCcmb, 68peMs, paccmosaHue) Npu peuweHuu 3a0ady Ha O08udceHue 08yX 00beKmo8 Kak 6 O0OHOM, MaK U 6 NPOMUBONONONCHbIX
HanpasieHusx;

®  UCCNe008amb 6CEBO3MOICHBIE CUMYAYUU NPU PeuleHUlY 3a0ay Ha O8UdCeHUe NO peKe, paccCMampudams pasHvle CUCeMbl Omcyema,

®  pewams pazHOOOPA3Hble 3A0aYU «HA YACMUY,

®  pewams U 000CHOBVIBAMb C80€ peulenue 3a0ay (8bl0esAmb MAMEeMAMUYEcKylo OCHOBY) HA HAXO0MCOeHUe YaCmu YUCIA U YUCAA NO €20
4acmu Ha 0CHOBe KOHKPEMHO20 CMbICIA OpOOU;

®  0co3HaBamb U 0OBACHAMb UOCHMUYHOCTL 3A0AY PA3HLIX MUNOE, CEA3bIEAIOWUX MPU BeIUYUHbL (HA pabomy, HA NOKYNKU, HA OBUICEHUE),
8bLOEIAMb MU GETUUUHBL U OMHOULEHUS MENHCOY HUMU, NPUMEHAMb UX NPU PeuleHUul 3a0a4, KOHCMPYupo8ams coOCmMeeHHble 3a0ay YKA3AHHbIX MUNos,

®  grademv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIasbl, KOHYEHMpayuu,

®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM YUCTE, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNOLb3YS PA3HBLE CHOCOObL;

®  pewams no2udecKue 3a0a4u pasHvIMy Cnocoodamu, 8 mom yucie, ¢ 08yMs O10KAMU U ¢ mpemsl O10Kamu OAHHbIX ¢ NOMOWbIO Mabuy,



®  pewams 3a0a4u NO KOMOUHAMOPUKE U MeOPUU 8ePOAMHOCMEN HA OCHOBE UCNONb308AHUA U3VUEHHbIX MEMO008 U 0DOCHOBLIBAMb DelleHUe,

®  pewlams HeCNONHCHbLE 3a0ady NO MAMEMAMUYECKOl CIamucmuKe;

®  081a0emb OCHOBHbIMU MEMOOAMU peuleHus CIONCeMHbIX 3a0ay. apugmemuyeckuti, aneedOpauyeckull, nepedop 6apuaHmos,
2eomempuyeckull, epaguieckuil, NPUMEHsMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSLX.
B noBceHeBHOI KM3HHU U NPH U3YYEHUH APYTUX MPeIMETOB:

®  guIdenAmb NPU peueHuU 3a0a4 XapaKmepucmuku paccmampusaemoll 8 3adaie cumyayuu, OmiudHble Om peaibHblX (me, om KOMmopbvlx
abecmpazuposaniucy), KOHCMpYUposams HOBble CUMYAyuu C YYemom 3Mux Xapakmepucmuk, 6 4acmHOCMU, Npu peuleHul 3a0ay Ha KOHYeHmpayuu,
Vuumvleams nIOMHOCMb 8eUjecmad;

® pewams U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUSI PealbHbIX CUumyayuil, 6 KOMOpbIX He mpebyemcs MmoUHbll
BLIUUCTIUMENbHDIL PE3YTbIMAm,

®  pewams 3a0a4u HA OBUINCEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCeMbl OMCcYemd.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU. CMOLOYAmMbIE U KPY208ble OUAcpamMMbl, madbiuybl OAHHbIX, CpedHee apughmemuieckoe, MeOuara, Hauboavuiee
U HauMeHbvlee 3HaueHUs 8blOOPKU, pa3Max 8blOOPKU, OUCHEPCUsl U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHAS USMEHYUBOCTb,

®  u3gIEKAmMb UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epapuKax;

® cocmaeiames madaUYbl, CMPOUMb OUASPAMMYL U 2PAPUKU HA OCHOBE OAHHBIX

®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCILA, NePeCMAHOBKU U COYemarnus, mpey2oivHuk Ilackans;

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHLIX 3a0al;

®  onepuposamv NOHAMUAMU. CLYYAUHBLI ONbIM, CAVYAUHbBIL 86100, UCNBIMAHUE, dleMeHmapHoe CryyatiHoe coovimue (Ucxod), Kiaccuveckoe
onpeoesieHue 8epoImMHOCMU CLYHAUHO20 CODbIMUSL, ONEPAYUU HAO CIYUAUHBIMU COOLIMUAMU,

®  npeocmasiamsb UHGOPMAYUIo ¢ NOMOWbIO Kpy208 Jiliepa;

®  pewams 3a0a4U HA BbIYUCTIEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYeCmEd apUaHmos ¢ NOMOWbIO KOMOUHAMOPUKU.
B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  u38IEeKAmMb, UHMEPNPEemuposams U npeoopaz0evleams UH@GoOpMayulo, NpeoCcmasienHylo 6 mabauyax, Ha Ouazpammax, 2epagQuxax,
OmMpadicarowyio CE0UCMea U XapaKxmepucmuku peaibHbliX NPoYeccos U A61eHUl;

® onpedensamv CMAMUCUYECKUE XAPAKMEPUCTIUKU BbIOOPOK NO  MAOIUYAM, OUACPAMMAM, 2SPADUKAM, BbINOJIHAML CPABHEHUE 6
3a8UCUMOCU OM YeU PeleHUsl 3a0a4l,;

®  OyeHUBamMb 8ePOAMHOCHb PEANbHBIX COOLIMULL U ABTEHUL.



Conep:xanue Kypca ajareopsl 7-9 kiaccos.

Auaredpanyeckue BbIpasKeHHUs

BripakeHne ¢ nmepeMeHHBIMU. 3HAYEHUE BBIPAXKEHHS C NEPEMEHHBIMH. J[OMyCcTHUMBbIE 3HAYCHHE NMEPEMEHHBIX. T0XAeCTBO. T0XIECTBEHHBIE
npeoOpa3oBaHus aNredpandecKux BeIpakeHUi. Jloka3aTeabCTBO TOXKIECTB.

CreneHb ¢ HaTypaJIbHBIM MOKa3zaTesneM u €€ cBorcTBa. OmHousieHbl. OQHOWIEH CTaHAAapTHOro Buaa. CTeneHb OAHOWIEHA. MHOTOWICHBI.
MHorouieH CTaHJapTHOTO BUAA. Crenens MHOTOUJIEHA. C.HO)KGHI/IG, BBIUUTAHUC U YMHOXCHUC MHOI'OYJICHOB. CDOpMy.HBI COKPAIICHHOI'0 YMHOKCHMU:
KBaJpaT CyMMbl M KBaJpaT Pa3HOCTU [BYX BBIPAKEHUW, MPOU3BEACHHE PA3HOCTH M CYMMBbI ABYX BbIpaXKeHUU. Pa3nokeHrne MHOrOYJIEHOB Ha
MHOXHTENH. BriHEeceHne o0miero MHOXKUTENS 3a CKOOKH. Metoa rpynnupoBkH. PazHOCTh KBagpaToB ABYX BbIpaxeHHid. CymMMa M pa3HOCTb KyOOB
IBYX BbIpaxeHuil. KBagparusiii TpéxuneH. Kopenb kBagpaTHOro TpéxwieHa. CBOMCTBA KBaJAPATHOTO TpEXWICHA. Pa3iioxkeHne KBaApaTHOTO TPEXWICHa
Ha MHOXXHUTCIINA.

Pannonansubie BeipaxkeHus. llensie BeipakeHus. [{poOHbIe BhIpakeHUs. ParmonanbHas apoOb. OCHOBHOE CBOWMCTBO pallMOHAIBHON JIPOOH.
CrnoxeHue, BBIYMTAHUE, YMHOXKCHHE U JEJCHHME palMOHAIbHBIX Jpobel. Bo3BexeHue panumoHanbHOM ApoOM B cTeneHb. TOXIECTBEHHBIE
npeoOpa3oBaHus pallMOHATIBHBIX BeIpakeHU. CTEneHb ¢ 1eIbIM IMoKa3aTeIeM U €€ CBOMCTRA.

KBanparusie kopHH. ApudMeTHUECKUI KBaJpaTHBI KOpEHb U €ro CBOMCTBA. TOXKAECTBEHHBIC NMPEOOpPa30BaHMs BBIPAKEHUH, COJEpKAIIUX
KBaJpaTHBIE KOPHHU.

YpaBHeHus

VYpaBHenue ¢ ogHoil nepemeHHoN. Kopenb ypaBHeHusi. PaBHOcCHIIbHBIE ypaBHEHHs. CBOMCTBA YpaBHEHUH C OJTHOM MEPEMEHHOW. YpaBHEHHE
KaK MaTeéMaTudeCcKass MOACIIb peaHBHOﬁ CUTyalluu.

JIuneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue. @opmyisia KOpHEW KBajpaTHOro ypaBHeHHs. Teopema Buera. PanmoHnanbHble ypaBHEHUS.
Pemtenue panruoOHaJIbHBIX ypaBHeHHﬁ, CBOJAIINXCA K JIMHEHHBIM WU K KBaApPaTHBIM YpPAaBHCHUSIM. Pemrenie TeKCTOBBIX 3a1a4 C MHIDOMOIIBHO
palMOHANBHBIX YPAaBHEHUU.

VYpaBHeHUE ¢ ABYMS epeMeHHBIMU. [ paduk ypaBHEHHS ¢ ABYMsI IepeMEeHHBIMU. JInHelHOe ypaBHEHHE C IByMs IEPEMEHHBIMU U €ro rpaduxk.

Cuctembl ypaBHEHUH C ABYyMsl ITepeMEHHBIMU. [ padudecknuii METOI peleHUs CUCTEMbI YPAaBHEHHH ¢ IBYMs NIepeMeHHbIMH. Pemenue cucrem
YPaBHEHUM METOJOM IIOACTAaHOBKHU U cilokeHUs. CucTeMa IBYX YpaBHEHHM ¢ JBYyMsI IEPEMEHHBIMU KaK MOJEIb PEAIbHOM CUTYALINH.

HepaBencrBa

YucioBele HCPABCHCTBA U UX cBoicTBa. ClloeHue U YMHOKCHHUC YHUCJIOBBIX HCPABCHCTB. OLIGHI/IBaHI/Ie 3HAYCHUS BBIPAKCHUA. HepaBeHCTBO C
OJIHOM mepeMeHHOW. PaBHOCUIIbHBIE HEpaBeHCTBA. UKCIIOBBIE TPOMEXYTKH. JIMHEHHbBIE U KBaJpaTHbIE HEPABEHCTBA C OJHOUN mepeMeHHOM. CucTemsl
HEPaBEHCTB C OJHOU MEPEMEHHOM.

Yuc/10Bble MHOKECTBA
MHoXxecTBO U ero 31eMeHThl. CriocoObl 3aaHus MHOXecTB. PaBHble MHOXKecTBa. [Tyctoe MHOXKecTBO. [TogmMHO)ecTBO. Oniepaniuu HaJl MHOKECTBAMH.
NnmrocTpaius COOTHOMIEHU MEXITY MHOKECTBAMHU C TTOMOIIBIO TUarpaMm Jujiepa. MHOXeCTBa HaTypaJIbHBIX, LIEJIBIX, PAIMOHATBHBIX YHCEIL.

m
PanmonansHoe 4uCIIO Kak JpoOh BUIa —» e M€ Z,neN, n kak OeckoHeuHas epuoanyeckas apoos. [Ipencrasnenue o0 upparoHaILHOM YHCIIE.
MHOXeCTBO TeUCTBUTENBHBIX YKcell. [IpencraBiienne 1elCTBUTEIIFHOTO YMCia B BUE OECKOHEYHON HETIEPHOAMYECKON IECATUIHON IPOOH.
CpaBHeHue neiicTBUTENbHBIX yucen. CBsi3b Mex 1y MHOKecTBamu N, Z, Q,R.
DOyHKIUHA
YuciioBble pyHKIUH



OyHKIMOHATbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [loHstne ¢QyHkumu. DyHKIMS Kak MaTeMaTHyeckas MOJENb PEaJbHOIo Ipolecca.
Ob6mactp onpeneneHust u o61acTh 3HaYeHUs GyHKIMH. Criocoo6s! 3aganus Gyaknuu. ['paduk Gynkmuu. [Toctpoenne rpadukoB GyHKIUI ¢ TOMOIIBIO
npeobpaszoBanuii puryp. Hynu ¢pynkuuu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA (GyHKIMU. [IpoMexxyTKH Bo3pacTaHus U yObIBaHUS ()YHKIIUH.

JIuneiinas QyHKIH, 06paTHAs IPOMOPIMOHATBHOCTD, KBapaTHUHAas ByHKIWs, QYHKIHS Y=v/X, NX CBOICTBA M rpaduKH.

Yucii0BbIE NOCJI€10BATEIbHOCTH

[onsarue uncnoBoit mocnenosarenbHocTH. KoHeunbie n 6eckoHeuHbIe mocieoBaTeNbHOCTH. CIoco0b! 3a/1aHus MTOCIIEI0BATEIEHOCTH.
Apudmerndeckas U reoMeTpuieckas mporpeccuu. CBONWCTBa YICHOB apu(PMETHIECKON U TEOMETPUIECKOM mporpeccuii. @opmyssl 0011Iero YjaeHa
apu(pMETHYECKON U TeOMEeTpUIeCcKoi nporpeccuii. @OpMyIibl CyMMBbI N- MIEPBHIX WICHOB apu()METHUECKON U reoMeTprudecKoit mporpeccuit. Cymma
OeCKOHEYHOW TeOMETPHUECKOM Mporpeccu, y kotopoi |q| < 1. TIpencraBieHune mepruoIndecKoil 1eCITHYHOM IpoOu B BUE OOBIKHOBEHHOM IpOOH.

JJIeMeHThI NPUKJIATHOH MaTeMATHKHU

Marematnueckoe MoaenupoBanue. [IpouenTHble pacuérel. PopMmyna CIOXKHBIX MPOLEHTOB. [IpubnmkEéHHble BhUUCIEHUS. AOCONIOTHAA U
OTHOCUTENbHAs morpemHoctd. OCHOBHBIE TpaBMiia KOMOMHATOPHKH. YacToTa M BEpPOATHOCTH CiydaifHOro coObiTus. Kiaccumueckoe ompexneneHue
BepoATHOCTH. HauanbHble cBeneHUs O cTatucTuke. lIpeicraBieHue NaHHBIX B BHJAE TaONMI, KPYTOBBIX M CTOJNOYATHIX AMATrPaMM, T'pa(UKOB.
CraTtucTudeckre XapaKTepUCTUKN COBOKYITHOCTH JIaHHBIX: CpelHee 3HaYCHUE, MO/Ia, pa3Max, MeluaHa BEIOOPKH.

Anredpa B HCTOPUYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJICHMM M IPOTHUBONOCTAaBIeHMM Myxammena aiab — Xopesmu. Hcropust ¢dopmupoBaHus
MaTemaTtuueckoro s3bika. Kak 3aponunachk unes koopauHaT. OTKpbITHE UPPALMOHAIBHOCTH. M3 MCTOpUHM BO3HUKHOBEHHS (GOPMYI Ui pPEIICHUS
ypaBHeHHMH 3-if u 4-ii creneneil. Mcropust pasButus nonstus ¢ynknuu. Kak 3aponmnace teopust BepositHocTedl. Uncna dubonauun. 3amaga JI.
[Tuzanckoro (PuboOHAYYHN) O KPOIHKAX.

JI.®. Marnunxkuit. [1.JI. Yeosmes. H.U. Jlo6aueBckuii. B.S. bynsikoBckuii. A.H. Konmmoropos. @. Buer. I1. ®epma. P. Jlekapt. H. Tapranss.
. Kapmano. H. A6ens. b. ITackans. JI. [Tuzanckuii. K. I"aycc.
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TemaTHKa KOHTPOJIBHBIX PadoT 7 KJacc
Tema

JInHeitHoe ypaBHEHHUE C OJTHOW MTEPEMEHHOM
MHuorouwiensl. Cii0)KeHHe U BBIMUTAaHUE MHOTOWIECHOB.
YMHOKEHUE MHOTOWICHOB
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS
Pa3noxeHne MHOrowieHa Ha MHOYKUTENH.
DyHKIUA.
CucreMbl TUHENHBIX YpaBHEHUH.
HTorosasi KOHTpOJIbHASA paboTa.
TemaTuka KOHTPOJbHBIX padoT 8 Kiacc

Tema

CrnoxeHue ¥ BBIYUTAaHHE PALMOHATIBHBIX APOOEH.
«[IpeobpazoBaHne palMOHAIBHBIX BBIPAKEHHI

k
y=—
CTteneHs C 1eNIbIM OTPULIATEeILHBIM TIOKazareneM. OyHKIus ~ X

Apudmerndeckuil KBaJpaTHBII KOPEHb.

u ee rpadux

KBanpaTHble ypaBHEHUS .
KBanpaTHble U palliOHAIbHBIE YPABHEHUS
BeposaTHOCTh U cTaTUCTHKA
TemaTnka KOHTPOJIBHBIX PadoT 9 Kiacce

Tema

HepasencrBa

KBaaparnunas QyHKIus.

KBanpaTHoe HepaBeHCTBO.CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH.
DJIEMEHTHI TPUKIATHOW MaTEMATUKH.

UucnoBble OCIIEI0BATETLHOCTH

HToroBast KOHTpoOIbHAs paboTa.

[y ey ey =

[y e e T

(R ey ey ey gy ey g ==Y

KoanuecTBO 4acos

KoaunuyecTBO 4acoB

KoanuyecTBO 4acos

HccaenoBaresbckasi M MPOEKTHAS 1eATEJILHOCTD (IPUMepPHbIe TeMbI IPOEKTOB U TBOPYECKUX padoT).



7 xnacc
1.JI.®. Marauukii u ero MaTeMaTuK
2.ANMKBOTHBIE IpoOH
3.CucreMbl CUUCTIEHUS
4.CpaBHEHHE IO MOIYJIIO
5.IIpu3Haku nenumocTu
6.TaitHbl TPOCTBIX YKCEN
7. Urpsl u cTpareruu
8. Maremarnueckue QOKyChl
9.Maremaueckue cohu3Mbl

8 kJacc
1. Poccuiickue6 >keHIIMHBI- MATEMaTHKH.
2. Jleonapn Diinep-BeNUKUN MaTeMaTHK.
3. MaremaTuueckuie TEpMUHBI U CUMBOJIBL. VICTOpHUS BOSHUKHOBEHUS M PA3BUTHSL.
4. AunroputMm EBknmaa u nuHelHbIe TUO(QAHTOBEI YPABHEHHUS.
5. Tlapamokcel TeOpUH MHOXKECTB.
6. Mauas Teopema Depma.
7. Tlouck uHBapuaHTa.
8. IpuHumn kpaifHero.

9 kiacc
1. Beimarommecs poccUiicKue MaTeOMaTHKH.
2. Cummertpus B anredpe.
3. CucTtembl TMHEWHBIX HEPABEHCTB B PEIICHUH YKOHOMUYECKUX 3a/1a4.
4. Or TaifHONMCHU K KpHUIITOrpaduu.
5. DddekTruBHBIE METOIBI TOKA3aTEIIHCTBA HEPABCHCTB.
6. Llennsie 1pobu.
7. T'eomeTpudieckasi BEpOSITHOCTb.
8. ®opmyna BKIIOYEHUN U UCKITIOYCHUH.
9. AnreGpanveckue ypaBHEHUS BBICIINX CTCTICHEH.
10. AnreGpa BbICKa3bIBaHUH.



1. TemaTuyeckoe IVIAaHUPOBaHHe. AJredpa. 7 Kiaacc

3 gaca B Henmemo, Bcero 102 gaca

Homep Conep:xaHue y4eOHOTr0 MaTepHuaja Kos-Bo | XapakTepHcTHKa OCHOBHBIX BHIOB JesITeJIbHOCTH YUeHHKA (Ha YPOBHe yueOHbIX JelicTBHii)
naparpada 4aCcoB
I'nasa 1)1uneiiHoe ypaBHEeHUE
¢ OJTHOW MmepeMeHHOi 15
1. Bsenenue B anredpy 3 Pacnosnasame aucnoBble BEIPAXKEHHS M BEIPAKCHUS C TIEPEMEHHBIMH, JIMHEHHBIE ypaBHEeHHA. [IpuBoIUTE
2. JIuneliHoe ypaBHEHUE C OTHOW NIEPEMEHHOMN 5 MIPUMEPHI BRIPAKEHUH C TIepEeMEHHBIMU, JITHEHHBIX ypaBHEeHUH. COCTaBIATh BBIPAXKEHHUE C MIEPEMEHHBIMU
3. Perenye 3a1a4 ¢ MOMOIIBIO yPAaBHEHMH 6 IO YCIJIOBHIO 3a/1auy. BEINOIHATE MpeoOpa3oBaHusl BEIPaKEHUI: MPUBOJUTH IT0I00HbIE CllaraeMble,
KonrposbHas pabora Ne 1 1 packpbIBaTh CKOOKHM. HaxonnTh 3HaUeHNE BBIPAKEHMS C IEPEMEHHBIMU TIPH 33/1aHHBIX 3HAYSHUSIX
nepemeHHbIX. Kiaccuduimpoats anredpandeckue BoipaskeHns. ONMUCHIBATh LEIbIE BHIPAKEHHUS.
Dopmynuposams ONpeeIcHUE JMHEHHOTO YpaBHeHus. Pemars imHeliHoe ypaBHEeHHE B 00111eM BHIIE.
WHTepripeTupoBaTh ypaBHEHHE KaK MaTEMaTH4YECKyI0 MOJENb pealibHOM cuTyaruu. OMUCHIBATh CXEMY
pelLIeHNsI TEKCTOBOM 3a1a4y, IPUMEHATH €€ [UIsl peIeHHUs 3a1a4
I'nasa 211esble BbIPaKeHUS 50
4. ToXIeCTBEHHO PaBHbBIE BBIPAXKCHUSL. 2 Dopmynuposams:
ToxgecTBa onpeoenenus: TOXKAESCTBEHHO PaBHBIX BBIPAKCHNUH, TOXKIECTBA, CTENICHN C HATYPaJIbHBIM II0OKa3aTeleM,
5. CreneHp ¢ HaTypaJIbHBIM MIOKA3aTeIEM 3 OJTHOYIEHA, CTaH/IapTHOTO BH/1a OAHOWICHA, KO3 duimeHTa oJHOWIEHa, CTETIEHH OJTHOYJICHA,
6. CBoiicTBa CTEIIEHH C HATYPAIbHBIM 3 MHOI'0YJIEHA, CTETIEHU MHOTOWICHA;
MOKa3aTeaeM c6olicmea: CTENCHN C HaTypaJIbHBIM ITOKa3aTeNeM, 3HaKa CTEIICHH;
7. OIHOYJICHBI 2 npasuna: 10Ka3aTenbCTBa TOXKAECTB, YMHOKCHHUS OMHOWICHA HA MHOTOWICH, YMHO)KEHHS MHOTO'WICHOB.
8. MHOTOWICHBI 1 npasuna: 10Ka3aTesbCTBA TOXKAECTB, YMHOKEHHS OJJHOWIEHA HA MHOTOWIEH, YMHOXXEHHSI MHOTOYJICHOB.
9. CII0KEHHE U BEIYUTAHNE MHOIOWICHOR 3 Jlokazvieams CBOWCTBA CTENICHU C HATYPaJIbHBIM IT0Ka3aTesieM. 3aliChIBaTh U JIOKa3bIBaTh (POPMYIIBL:
KonTponbHas pabora Ne 2 1 MPOU3BEACHHS CYMMBI U Pa3HOCTH JIBYX BBIPO)KCHUH, Pa3HOCTH KB3APaTOB ABYX BBIPaXKEHHH, KBagpaTa
10. Y MHOXCHHE OHOWICHA Ha MHOTOWICH 4 CYMMBI 1 KBaJipaTa pa3sHOCTH JBYX BBIPaXKEHHH, CYMMBI KyOOB M Pa3HOCTH KyOOB JABYX BBIPaKEHHH.
11, Y MHOYKOHIE MHOFOWICHA HA MHOLOWICH 4 Bviuucnamo 3HaueHne BhIpaXEHUH ¢ epeMeHHbIMU. [IpuMeHsITh CBOWCTBA CTENEHU ISl TpeoOpa3oBaHus
12. Pa3I0MKCHIE MHOIOWICHOB Ha MHOIKITCIIIL 3 BBIP@KCHUH. BBHIIONHATE yMHOXEHHE OJJHOWICHOB M BO3BEJCHUE OJTHOUJICHA B CTEIIeHb. [IpuBOIUTE
BEHecerne 0BMEro MEOKHTEN 32 CKOOKH OJTHOWIEH K CTAaHAAPTHOMY BUYy. 3alINCHIBATh MHOTOWICH B CTAaHIAPTHOM BHJIE, OTIPEIEISTH CTEIICHb
13. Pa3IIOMKCHIC MHOIOWUICHOB Ha MO TG, 3 MHorowreHa. [TpeoOpa3oBEIBaThH MIPOU3BEACHUE OJHOWIEHA 1 MHOTOWIEHA; CyMMBI, pa3HOCTH,
MeTox rpyIIHpoBKH MPOU3BEACHHS ABYX MHOTOWJICHOB B MHOTOWICH. BBIMONHATE pa3iokeHHe MHOTOWICHA Ha MHOKHTEIN
KoHTponbHanpatota No 3 1 CHOCO60"M BBIHECEHHS OOIIETO MHOXKHUTEIA 332 CKOOKH, CIOCOO0M I'PYIIIMPOBKH, IO GopMyIaM
1. TIpOSBEACHHE PASHOCTH 1 CYMMEL 5 3 COKPAIIEHHOTO YMHOKCHNS 1 C IPUMCHEHHEM HECKOJIBKHX CIIOCO0OB. I/ICHOHBBOB?.TL yKa3aHHbIE
BLrI)pa)KeHI/Iﬁ y yx npeoOpa3oBaHMsl B IPOIIECCE PELICHHs YPaBHEHHH, 0Ka3aTeIbCTBA YTBEPIKIACHUM, PEIICHNS! TEKCTOBBIX
" 3a1a4
15. Pas3HoCTh KBaJpaTOB ABYX BbIpaXKeHUIl 2
16. KBanpar cymMmBl ¥ KBaipaT pa3HOCTHU ABYX 4
BBIpa)KEHUH
17. [IpeoOpazoBanyie MHOrO4JICHA B KBaJpat 3
CYMMBI WJIM Pa3HOCTHU JIBYX BBIPOKCHUH
KonrpossHas pabora Ne 4 1
18. CyMMa 1 pa3HOCTh KyOOB JIByX BBIpQKCHHH 2
19. [IpumeHeHHe pa3uyHBIX CIIOCOO0B 4

Pa3JI0KECHNUA MHOT'OWICHA Ha MHOXUTCIIN




KonTpoanrHas pabora Ne 5 1
I'nasa 3®yHKIIUN 11
20. CBs13u MeX Ty BeTmauHaMU. DyHKIUS 2 Tlpusooums IpUMEPHI 3aBUCUMOCTEH MEXITy BETMIMHAMH. Pa3ndarh cpean 3aBUCUMOCTEH
21, CriocoOwb1 3a1anns QYHKIAH 2 (hyHKIMOHATILHBIE 3aBICHMOCTH.
22. I'padpuk GyHKIUM 2 OnucvleambnoHamus: 3aBUCUMON 1 HE3aBUCHMOH ITepeMeHHBIX, (YHKINH, apryMeHTa (QYHKIMH; CTIOCOOBI
23. Jluneitnas QyHkuus, eé rpadMKu ¥ CBOICTBA 4 3amarus QyHKIHA. QopMyIHPOBATE ONpeaeNieHHs: 00IacTH onpeAencHNs GyHKINN, 00JIacTH 3HAUYCHIH
KonrpossHaspabora Ne 6 1 ¢yakunn, rpadrka GyHKIAN, THHSHHON (GYHKINH, TPSIMOIT IPOTTOPIIMOHATEHOCTH.
Buiyucniams 3HaYeHNE QYHKINH 110 3a1aHHOMY 3HA4YeHHUIO aprymMenTa. COCTaBIATh TaOIUIIBI 3HAYCHHUNA
¢ynkun. Crpouts rpaduk GpyHkuny, 3anannoi tabnmyano. 1o rpaduky dyHkuumm, sistomeiics
MOJIEJIBIO PEATBHOTO MPOIIecca, OMPEICIISTh XapaKTePUCTHKH 3TOTO mnporecca. CTpOUTh rpaduK JTHHEHHOM’
(hyHKIMY ¥ IPSIMOI MPOMOPIMOHATFHOCTH. ONICHIBATE CBOWCTBA ATUX (DYHKIUH
I'nasa 4CucremMbl TUHEHHBIX
YPaBHEHMIi ¢ AByM# 18
nepeMeHHbIMHA
24, YpaBHEHUs ¢ ABYMS IEPEMECHHBIMU 2 Tlpusooums npumepwi: ypaBHEHHS C IBYMsI IEPEMCHHBIMHE;, THHEHHOT'O YPABHECHUS C IBYMS
25. JluneliHOE ypaBHEHUE C ABYMS 3 MIEpPEMEHHBIMH; CUCTEMBI ABYX JMHEHHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMHA; PEaTbHBIX IPOLECCOB, I
MIepPEMEHHBIMH U €T0 TpaduK KOTOPBIX ypaBHEHHUE C ABYMS IIEPEMEHHBIMH U CHCTEMa yPaBHEHUH C ABYMS TIEPEMEHHBIMH SIBIISIOTCS
26. CucteMbl ypaBHEHHUIA € IBYMSI 3 MaTeMaTU4eCKUMHU MOJICIISIMH.
nepeMeHHbIMU. [ paduaeckuii MeTos OmnpenemnsiTs, IBIIETCS JIU ITapa Yicel PEIICHHEM JaHHOTO YPaBHEHHUS C IBYMS IIepEMEHHBIMH.
pemIeHNs CUCTEMBI ABYX JTHHEHHBIX Dopmynuposams.:
YPABHEHUM C ABYMSI IEPEMEHHBIMH onpedeienus: PEIICHNS YpaBHEHUS C ABYMS IIEPEMEHHBIMH; YTO 3HAYHUT PEIINTh YPaBHEHHUE C ABYMS
27. PelieHne CHCTEM JTMHEHHbBIX YPaBHEHHMI 2 MEPEMEHHBIMHE; TparKa YpaBHEHHUS C IBYMsI IEPEMEHHBIMU; THHEUHOTO YPABHECHUS C IByMS
METOJIOM TI0ICTAHOBKH MEPEMEHHBIMHU; PEUICHUS CHCTEMBI YPaBHEHUI C ABYMS IEPEMCHHBIMU;
28. PemieHne cHCTeM JTMHEHHBIX YPABHCHUI 3 c60licmea YPaBHCHUIL € AByMs IICPEMCHHBIMU.
METOJIOM CJIOKEHHS Onucvleams: cBOICTBa Tpaduika TUHEHHOTO YPaBHEHHUS B 3aBHCUMOCTH OT 3HaYCHUN K03 PUITUCHTOB,
29. Pelnenue 3a1a4 ¢ MOMOIIBIO CHCTEM 4 rpagu4ecKuii METOJI PEIICHNsI CUCTEMBI JIByX YPaBHEHUI C IBYMsI IEpEMEHHBIMH, METO/I MOJCTAHOBKH U
JIMHEHHBIX ypaBHEHUI METOJ CJIOXKEHUS ISl PELIEHUs CUCTEMBI IBYX JINHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.
KontponbHaspa6ora Ne 7 1 Cmpoumbvrpa(bI/IK JUHEWHOTO ypaBHEHUS C IBYMS IEPEMEHHBIMHA. PemaTh CHCTEMBI ABYX JIMHEHHBIX
YpaBHCHHH C TBYMS MIEPEMCHHBIMH.
Pewiams TexcTOBBIC 3a7a9M, B KOTOPHIX CHCTEMAa ABYX JTMHEHHBIX YPaBHEHHH C IBYMsI TepEMEHHBIMHI
SBIISICTCS MaTeMaTHIECKOW MOJIENBIO PEaTbHOTO MPOIlecca, U MHTEPIPETHPOBATh PE3yIbTaT PEIICHHUS
CHCTEMBI
I'nasa 5JaeMeHTHI onUcaTeIbLHOM
CTATHCTUKH
Cpennee apupmernueckoe. Mona. Menuana. 4 YMmeHue u3Biekath HHPOPMALIUIO 13 TAOIUI] U AUATPAMM, BBIOJIHATH BEIYUCIICHUS 110 TAOIUYHBIM
Pazmax JTAaHHBIM, OPT'aHU30BBIBATh HH(OPMAIIHIO B BUJIC TAOIHI] ¥ JUATPAMM, IPUBOAUTEH IPUMEPBI YHCIOBBIX
JTAHHBIX, HAXOJMTH CPEIHEE 3HAUCHHUE, 00hEM, MOy, pa3Max.
IloBTOpEHHUE N cHcTEeMATH3ANMSA Y4e0OHOT0 4
MaTepuaja
YnupaxHeHus Uit IOBTOPEHUs Kypca 7 3
KJjacca
HTorosas KOHTpoJIbHAsPAOOTA 1




TemaTnueckoe MIaHUpoBaHue. Airedpa. 8 kiacc
3 yaca B Hegemo, Bcero 102 gaca

Copep:xaHue yueOHOr0o MaTepuaJa Koa-Bo XapaKTepuCTHKA OCHOBHBIX BHOB /1eSITeJIbHOCTH YUeHUKA (HA YPOBHe Y4eOHBIX
4acoB neicTBuil)
I'nasa IPaumnoHaJbHbIE BHIPAKEHHUS 44
1. | PanmoHaibHbIC BEIPAKCHUS: TICIBIC M JPOOHBIC. 1
Jomyctumblie 3HaYCHHS IEPEMEHHBIX B IPOOHO- 2 Pacnosnasamo uienbie palMoOHANBHBIC BBIPAXKCHUS, APOOHBIC PAI[OHALHBIC BRIPAYKCHHS,
palMOHAIBHBIX BBIPAKEOHUSX. MIPUBOIUTH MPUMEPHI TAKUX BHIPAXKECHUH.
2. | OcHOBHOE CBOWCTBO palMOHAIBLHON APOOU 2 Dopmynuposams:
[IpuBencHue palMOHANBHBIX IpoOel K 00IeMy 1 onpedeieHus: PATIOHAILHOTO BBIPAXKEHUSI, JOMYCTUMBIX 3HAYCHUH MEPEeMEHHOM,
3HAMEHATEITIO. TOXKJIECTBEHHO PaBHBIX BBIPAKEHUI, TOKIECTBA, PABHOCUIIBHBIX YPaBHEHHM, pallMOHATBHOTO
3. Ci1okeHUe U BbIUYUTAHUE panuoHaIbHBIX Hp06ef/'1 C 3 YpaBHCHUSA, CTCIICHU C HYJICBBIM NOKAa3aTCJICM, CTCIICHU € 1EJIBIM OTPULATCIIbHBIM
OJMHAKOBBIMHU 3HAMEHATEJISIMU IMOKa3aTeJieM, CTAaHAapTHOTO BHUa YUCJIa, O6paTHOI\/'I TIPOTNIOPIHUOHAIIBHOCTH,
4_ CJ‘IO)KGHI/Ie Y BBIYUTAHUE PALIMOHAIBHBIX Hp06eﬁ C pa3HBIMHU 6 ceoucmeda: OCHOBHOE CBOIICTBO paLII/IOHaHBHOf/'I ,Z[pO6I/I, CBOMCTBA CTEIIEHH C 1ICJIBIM
3HAMEHATEISIMU . y= k
Konrponsnaspabora Ne 1 1 mokasarejeM, YpaBHCHUH, GyHKIUU =~ X; )
5. | YMHOKEHUE i ACTCHHE PAIHOHATBHBIX APOOCH. 2 npasuna: CIIOKEHHs, BBIMUTAHUS, YMHOXKCHUSI, IeJICHus Apo0eii, BO3BeICHUS IpodH B
Bo3sBeieHre panMoHaIbHOM APOOU B CTEIICHB CTCTICHE, YC/IOBHC paBeHCTEA Apobu Hyio.
6. | ToxnmecTBeHHBICPEOOPa30BaAHUIPAIIMOHATBHBIXBRIPAXKCHUN | 7 Hoxaseisamp cBoiicTBa CTCIICHH C [CTBIM NOKAIATENCM. . .
KonTponbnaspa6ota No 2 1 Onucvigams Tpaduaeckuit METOl pEIIeHNs yPaBHEHHUI ¢ ONHOH MepeMEHHOH.
Ilpumenams OCHOBHOE CBOMCTBO parliOHAIBFHON APOOH ISl COKpAIEHHS U IIPeoOpa3OBaHUs
7. | PaBHOCWIIbHBIC YpaBHCHUSI. 3 o
PalOHANbHbIC YPaBHCHUS npobeit. [IpuBoauTs ApoOH K HOBOMY (obmemy) 3HaMeHaTe0. HaxoauTs cymMmMy, pa3HOCTS,
MIPOM3BEICHNE B YACTHOE APOOEH. BHIMOMHATS TOKAECTBEHHBIE TPeoOpa3oBaHUs
8. | CremeHs C IeNIBIM OTPHUIIATEIBHBIM MTOKA3aTEIeM 4 o
= palrOHAJIbHBIX BbIpAaKCHUU.
9. | CeoffcTBa CTEMEHN C LENEIM MOKA3ATENEM 5 Pewams ypaBHEHUs ¢ IEpeMEHHO B 3HaMeHaTese IPoOH.
10. _k 4 Ipumernsimv CBOWCTBA CTEIICHH C IIEJIBIM MTOKA3aTeNIeM I TPeoOpa30BaHusl BRIPAKCHUH.
DyHKIHs X u e€ rpauk 3anucvieamb yucla B CTAaHIAPTHOM BHUJIE.
KonTtponsHaspabora Ne 3 1 y= k
Buvinonnams nmoctpoenue u uyteHne rpaduka QyHKIHA X
I'naga 2KBaapaTHbie KOPHH. 24
JleliCTBUTeIbHBIE YHCJIA
11. | Oynkums y = X° u eé rpaduk 2 Onucbviéams. TIOHATHE MHOXKECTBA, YJIEMEHTa MHOYKECTBA, CIIOCOOBI 3a/1aHNsT MHOYKECTB;
12. | KBagparHbie kopHH. AprudMeTH4ecKuil KBapaTHbIil KopeHb | 3 MHOKECTBO HAaTypaJIbHBIX YHCEJ, MHOXKECTBO LIEJIbIX YHCEII, MHOXKECTBO PALIMOHAJIBHBIX
13. | MHO€eCTBOH €ro IEMEHTHI 2 YHCel, MHOXECTBO JICHCTBUTEIFHBIX YHCET U CBS3U MEXKAY STUMH YHCIOBEIMH
14, HOZ[MHO)KCCTBO. OHCpaI_II/II/IHa,I[ MHOXXECTBAMHU 2 MHOXECTBaAMHU; CBA3b MEXIY OECKOHEYHBIMH JACCATUYHBIMHU Z[pO65[MI/I 1 paquOHaJIbHBIMHA,
15. | YncnoBbrIeMHOKECTBA 2 MppalnOHATEHBIMHA YHCIIAMU.
16. | CaoiicTBaapu(MeTHIECKOr0 KBaAPATHOIO KOPHSI 4 Pacnosznasams paninoHanbHble U UppAMOHATIbHBIC YKcia. [[puBoAUTE pUMEpHI
17. | ToxnectsenHble mpeoGpasoBans 5 palMOHATBHBIX YUCET U UPPALMOHAILHBIX YHCETT.
BbIp@KEHHMil, [ |coepKaiux [ | KBaJpaTHbIE KOPHH 3anucwieams ¢ moMomIbIO GOPMYJT CBOMCTBA ASUCTBHH C NCHCTBUTEIBHBIMU YHCIIAMHU.
18. _ \/— 3 Dopmynuposams:
Dynkius y=~vX, eé rpadux onpedeieHus: KBAAPATHOTO KOPHS U3 YKCIIa, apUPMETUICCKOTO KBAJIPATHOTO KOPHS U3 YUCIIA,
KontponbHaspabdora Ne 4 1 PaBHBIX MHOKECTB, TIOJIMHOKECTBA, MIEPECEUCHUS MHOYKECTB, 00bEAMHEHNUS MHOYKECTB;




ceoticmea: GyHKIHH Y = X2, apu()METHYECKOTO KBAAPATHOTO KOPHS, (yHKIIHH y=vx,
Jlokaszvieams CBOWCTBA apU()METHIECKOTO KBaPaTHOTO KOPHS.

Cmpoums rpaduxu pyskimiiy = x2u Y= Vx|

[IprMeHATh MOHATHE APUPMETHIECKOTO KBaIPAaTHOTO KOPHS U BEIYUCIICHHS 3HAYCHUN
BBIpaKEHUH.

Ynpowamw Beipakenus. Pemrats ypaBHeHus. CpaBHUBATh 3HAUCHHS BEIpKEHUH. BBITOIHATH
npeoOpa3oBaHe BEIPAKEHUH ¢ IPUMEHEHNEM BBIHECEHUSI MHOXKUTEIS M3-TI0/1 3HAKa KOPHS,
BHECEHNE MHOXKUTEIIS IO 3HAK KOPHS. BEIMOTHATE 0cBOOOXKICHNE OT HPPALHOHATEHOCTH B
3HaMeHarese po0Ou, aHAINU3 COOTHOIICHUH MEXKTy YHCIOBEIMH MHOXECTBAMH U UX
JJIEMEHTAMU

I'naga 3KBaapaTHbie ypaBHeHUsI 26
19. | KBazmparHble ypaBHeHHs. Pelienye HeMoaHbIX KBaIpPaTHBIX 3 Pacnoznasams v npUBOIUTH MPUMEPHI KBAIPATHBIX YPAaBHEHUH PA3IUUHBIX BUJIOB (IOTHBIX,
ypaBHEHHH HETIOJIHBIX, IPUBEAEHHBIX ), KBaIPATHBIX TPEXUICHOB.
20. | ®opmyna KopHEH KBaJIpaTHOTO ypaBHEHHMs 4 Onucvligams B 001IeM BHIEC PELICHNE HETIOMHBIX KBAaIPATHBIX YPaBHCHHH.
21. | Teopema Buera 3 Dopmynuposams.
KontponbHasipadbora Ne 5 1 onpedenienus: ypaBHEHUS MIEPBOH CTENCHH, KBaIPATHOTO YPaBHEHHS; KBaIPaTHOTO
22. | KBagpaTHsliTpéxuneH 3 TpéXWIeHa, TMCKPUMUHAHTA KBAJAPATHOTO YPAaBHEHHS
23. | Pewenne ypaBHEHHiA, KOTOPBIE CBOISTCS K KBAAPATHBIM 5 M KBa/IPAaTHOTO TPEXUJICHA, KOPHSI KBaIpaTHOTO TPEXWICHa; OMKBAAPATHOTO YPaBHEHIS,
YPaBHCHHSIM ceoticmea KBapaTHOTO TPEXUIICHA;
24. | ParmoHanbHbIC ypaBHEHHS KaK MATCMAaTHUCCKIE MOICIN 6 meopeny Buera u obpatnyio eii Teopemy.
peaTbHBIX CHTyaLHil 3anucvisame n ZI0Ka3bIBATH (dbopmyny KOpHEH KBaapaTHOro ypaBHeHus. VccnenoBaTsb
KonTtponbHaspabora Ne 6 1 KOJINYECTBO KOPHEH KBaJIpaTHOIO ypaBHEHUS B 3aBUCHMOCTH OT 3HaKa €ro AUCKPUMHMHAHTA.
Jokazvieams meopemvi: Buera (npsiMyto 1 00paTHy0), 0 pa3ioKeHHH KBaJIPaTHOTO
TPEXWICHA HA MHOXUTEIIU, O CBOMCTBE KBaIPATHOIO TPEXWIECHA C OTPULIATEIbHBIM
JAUCKPUMUHAHTOM.
Onucvlgams Ha TIPUMEpaxX METOJ 3aMEHBI TIEPEMEHHON /IS pEIICHHs YPaBHCHHH.
Haxooums KOpHU KBaJpaTHBIX YPaBHEHUN Pa3IMIHBIX BUAOB. [IpuMeHsaTh Teopemy Buera u
o0OpatHyIo eif TeopeMy. BEIOTHATE pa3nokeHrne KBagpaTHOTO TPEXWICHa HA MHOKUTEIH.
HaxoanTts KOpHH ypaBHEHHH, KOTOPBIE CBOISATCS K KBapaTHBEIM. COCTaBIATh KBaIpaTHBIC
YpaBHEHHS U YpaBHEHUS, CBOSAIIHNECS K KBAJAPATHBIM, SBISIOIIAECS MaTeMaTHIECKUMHI
MOJIEJIIMU pEAJIbHBIX CUTYaIUH
T'nasa 49n1eMeHTH KOMOMHATOPHKH, CTATUCTUKA 1 4
TeOpHH BEPOSITHOCTEil
[pocreiimme komOnHaTopHbIe 3ana4n. OpraHn30BaHHbIH 4 O3HaKOMJICHHE C OCHOBHBIMU METOJIAMH PELICHUS MPOCTEHITMX KOMOMHATOPHBIX 3a/1a4:
nepeGOp BapuaHTOB, IepeBO BapuaHToB. KomOuHaTopHoe nepeGOp BapHaHTOB, IIOCTPOCHHUE JAE€pPEBa BAPHAHTOB, IPABUIIO YMHOXKEHUS. Y MEHHE
MPaBUJIO YMHOKECHHUS. NPUMEHSTD IPaBUIIO0 KOMOMHATOPHOTO YMHOXEHHUS ISl pELLICHUs 3a/1a4 Ha HaXOK/IeHHE
4ypciia OObEKTOB WIIM KOMOMHAIIWN.
IloBTOpPEHHE M cHCTeMaTH3AIUs 4
Y4eOHOro MaTepuaa
VYnopaxHeHus 17151 IOBTOPEHUs Kypca 8 Kiacca 3
KonTponsHaspabora Ne 7 1




TemaTn4yeckoe NIaHupoBaHue. Airedpa. 9 kaace

3 yaca B Hegemo, Bcero 102 gaca;

Copep:xanue yue0HOr0 MaTepHaJa Koua-Bo XapakTepuCcTHKA OCHOBHBIX BH/I0B efITEILHOCTH YYeHUKA (HA YPOBHe Y4eOHBIX JieiicTBHIl)
JacoB

I'naga IHepaBeHncTBa 20

1. UYnciioBbIeHEpaBEHCTBA 3 Pacnosnasams v NPUBOAUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C EPEMEHHBIMHU, IMHEHHBIX

2. OCHOBHBIE CBOWCTBA YHCJIOBBIXHEPABEHCTB 2 HEPaBEHCTB C OJJHOM NMEePEeMEHHOM!, TBOMHBIX HEPABEHCTB.

3. Ci0)xeHHe 1 YMHOXEHHUE YHCIIOBBIX 3 Dopmynuposams:
HepaBeHCTB. OLEHNBAHNE 3HAYCHUS onpeoenenus; CPABHEHUSI ABYX YMCEIl, PEIICHUS HEPABCHCTBA C OAHON MEPEMEHHOHN, PABHOCHIIBHBIX
BBIPAKCHUS HEPAaBEHCTB, PEIICHNS] CHCTEMBI HEPABEHCTB C OJTHOH MEpEMEHHOMH, 001aCTH OTPEEICHNS BBIPAKEHHUS;

4, HepaBeHCcTBACO JHOMIIEPEMEHHOM 1 €601icm6a INCIIOBBIX HEPABEHCTB, CIIOKCHNS M YMHO)KEHHS YHCIIOBBIX HEPABCHCTB

5. PelieHne HEPABEHCTB C OJHOM IePEMEHHOIA. 5 Hoxa3zvieams: CBONCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKECHUH M YMHOKCHUH YHCIIOBBIX HEPABEHCTB.
YuCIoBbIe NPOMEKYTKH Pewams nuHeiiHbIe HEpaBeHCTBA. 3aNMCHIBATH PELICHHS HEPABEHCTB M X CHCTEM B BHJE YHCIIOBBIX

6. CHCTEeMbI IMHEHHBIX HEPABEHCTB C OIHOI 5 MIPOMEXKYTKOB, 00bEAMHEHUS, IEPECEUEHHS] YHCIIOBBIX IPOMEXKYTKOB. PeriaTh cucteMy HEpaBeHCTB € OJHOU
TIePEMEHHOI nepeMeHHoH. OLleHNBaTh 3HaUE€HHE BhIpaKeHHs. 11300paxaTs Ha KOOPAMHATHOH MPSIMOH 3a/laHHbIE
KouTponbHast paGota Ne 1 1 HEepaBEHCTBAMH YHCIIOBBIE IPOMEKYTKH
I'nasa 2KBaapaTuyHas GpyHKUMSA 32

7. [ToBTOpEHNE U pacIMpeHNe CBEACHUH O 3 Onucvisams oHATHE (PYHKINHU KaK MPaBHUIIA, yCTAHABIUBAOLIETO CBA3b MEXKIY MIEMEHTAMH IBYX
byHKIMH MHOXECTB. Popmyauposams. onpedeienus; Hyias GyHKIUH; TPOMEXYTKOB 3HAKOIIOCTOSHCTBA (PyHKLINY;

8. CoiicTBa (yHKIUH 3 ¢byHKIMH, Bo3pacTatolieil (yObIBaroniel) Ha MHOXECTBE; KBaApaTUUHON (pyHKINK; KBaApaTHOTO

9. IMoctpoenue rpaduka dpynkimu Y = Kf(x). 3 HepaBeHCTBa; ] ceoticmea KBafpaTU4HOU (HyHKINY; Inpasuia NOCTpoeHus rpauKoB (HYHKIUHA C HOMOIIbIO

10. | Mocrpoenue rpaduka yukuuit y =f(xX) +bu | 4 npeobpasoBanuii Buna f(x) — f(x)+a;f(x) — fix + a); f(X) — kf(X).Cmpoums rpaduku GyHkmil ¢ mOMOLIBIO
y =f(x + a). npeobpazoBanuii Buaa f(x) — fx)+ a;[1f(X) — fix + a); f(X) — kf(X).Cmpoums rpadux kBagpaTnanoit

11. Kpanparuunas GpyHkmus, eé rpaduk u 6 ¢yrakunu. [lo rpaduky KBagpaTHIHOHN (QYHKIMH OMMUCHIBATEH €€ CBOWCTBA. Onuchiéams CXeMaTHIHOE
CBOICTRA pacrtionoxeHue mapadoibl OTHOCHTEIBHO OCH a0CIIMCC B 3aBHCHMOCTH OT 3HaKa CTapuiero ko3¢ duiienra u
KonrposbHasipaboTa No 2 1 JTMCKPHIMHHAHTA COOTBETCTBYIOIIETO KBaAPATHOTO TpéXuieHa. Peuiams KBapaTHbIC HEPABEHCTBA, HCIIONIB3Y S

12. | PeureHue KBagpaTHbIX HEPABCHCTB 6 CXEMY pacIOI0KEHHS nalvaa6om>1 OTHOCHTEJIFHO ocH abcrucc. Onucvligams TpaduaecKuii METO]] peLIeHUs

13. | CucreMsl ypaBHeHHil ¢ ABYMS [IEPEMEHHLIMH | 5 CHCTEMBI IBYX YPAaBHEHHI C IBYMs IEPEMEHHBIMH, METOJL MIOZICTAHOBKH 1 METOJL CIOMEHHA JUIA PEIIIeHHA
KontponbHaspabora Ne 3 1 CHCTEMBI /IBYX YPABHEHHH C /IBYMsl IEPEMEHHBIMH, OJIHO 3 KOTOPBIX HE SABISCTCS JIMHEHHBIM. [ Pewamo }

TEKCTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA JIBYX YPABHEHUI C IBYMSI IEPEMEHHBIMH SIBJISIETCS MaTeMaTHYECKOM
MOJIETIbIO PEAIBLHOTO ITPOLIECcCa, M HHTEPIPETUPOBATh PE3YJIbTaT PEIICHHS CUCTEMBI

I'nasa 3)1eMeHTHI IPUKIATHON 20
MaTeMaTHKH

14. | MaTtemarnueckoe MOJCINPOBAHUE 3 IIpusooums npumepbi.

15. | IIponeHTHBIEpACUETHI 3 MaTeMaTHYECKUX MOJIENICH PealIbHBIX CUTYAIMH; IIPUKIIaHBIX 3a/1a4; TPUOIMKEHHBIX BEJTHYHH;

16. | AGCOIIOTHAS ¥ OTHOCHTENbHAS IIOTPEMIHOCTH | 2 UCIIOJIb30BaHMs KOMOMHATOPHBIX TIPaBHUI CYyMMBI M IPOU3BEACHHS; CITy4aliHBIX COOBITHH, BKIIOYast

17. | OcHoBHBIE IpaBHIa KOMOMHATOPHKH 3 JIOCTOBEPHBIE U HEBO3MO>KHBIE COOBITHS; ONBITOB C PABHOBEPOSTHBIMU MCXOJIaMH; TIPEJICTABICHHS

18. | YactoTa M BEPOATHOCTb CIy4aifHOro COOBITHS | 2 CTAaTHCTUYECKUX JAHHBIX B BUJE TaOJIUII, ANarpamm, rpadukoB; HCTIONb30BAaHHS BEPOSATHOCTHBIX CBOICTB

19. Knaccudeckoe onpeeeHueBEpOSITHOCTH 3 OKPYKAIOIIHX SIBJICHHIL.

20. HauanbHble cBeaeHUS 3 Dopmynuposams:

O CTaTUCTHUKC

onpeodenenus: aOCOIOTHOW MOTPEITHOCTH, OTHOCUTEIILHOH MTOTPEITHOCTH, JOCTOBEPHOTO COOBITHS,




KonTponbHast padota Ne 4 1 HEBO3MOYXHOTO COOBITHS; KIIACCHIECKOE OTPEICIICHNE BEPOSATHOCTH;
npasuna; KOMOMHATOPHOE MIPAaBHUIIO0 CYMMBI, KOMOMHATOPHOE TIPABIIIO ITPOU3BEACHUS.
Onucvlgams 3TaTBl pEIISHIS IPUKIIATHON 3a1a49H.
[osicHATE ¥ 3anTUCHIBATH (POPMYITY CIIOXKHBIX MPOLIEHTOB. [IpOBOANTE MPOLIEHTHEIE PACUYETHI C
HCTIOIB30BaHUEM CIIOKHBIX TPOIIEHTOB.
Haxooumv TO9HOCTH IPUOIIKEHUS 110 TabIHIIe IPHUOMMHKEHHBIX 3HAYCHUN BeIMIUHEL. VICIIOMB30BaTh
pasinuHble (OPMBI 3aITUCH PHOIIMKEHHOTO 3HaYeHNS BeTHYMHbl. OLeHNBaTh NPUOIKEHHOE 3HAUCHHE
BEJIMYUHEI.
I1Iposooums OTBITHI CO CITy4aiHBIMHU UCX0JaMu. [10sSCHATE U 3anMCBHIBATh (POPMYITYy HAX0XKICHUS YaCTOTHI
ciry4aiHOTro coOBITHsI. ONMCHIBATH CTATUCTHYECKYIO OLIEHKY BEPOSTHOCTH CiTydaiiHOro coobitust. Haxoants
BEPOSITHOCTD CITy4aliHOT'O COOBITHS B ONBITaX C PAaBHOBEPOSITHBIMHU HCXOJIAMU.
Onucwigamsp 3TAIBI CTATUCTHYECKOTO UccienoBanus. OGopmiraTs HHGOPMAIHIO B BUJE TAOIHII U JUATPAMM.
W3BnexaTs nHGOpMANNIo U3 TAONHI U qrarpaMM. HaxoanTs U IPUBOANTE IPHUMEPHI HCIIOTB30BAHUS
CTATHCTHYECKUX XapaKTEPHCTUK COBOKYITHOCTH JTAHHBIX: CpeJHee 3HaUeHUe, MOJIa, pa3Max, MeAnaHa BEIOOPKH
I'nasa 49uca0Bblenoc/eA0BaTeIbHOCTH 20
21. | YucnoBble MOCIEAOBATEILHOCTH 2 Tpusooums npumepsi: TOCIEIOBATEIBHOCTEH; YUCIOBBIX MTOCIIEIOBATEIBHOCTEH, B 9ACTHOCTH
22, ApudmeTrnaeckast Mporpeccus 4 apu(MeTHIECKONH U TEOMETPUIECKOH MPOTrpeccHii; NCIIONB30BaHNS MOCIEI0BATENEHOCTEH B peaqbHOM KU3HHY;
23. CyMMa N TIEpBEIX YJIeHOB apH()METHIECKOH 4 3aj1a4, B KOTOPBIX pacCMaTpHUBAIOTCSl CYMMBI C OECKOHEYHBIM YMCIIOM CJIaraeMbIX.
HpOrpeccHn Onucvisams: IOHSATHE MOCJIEA0BATEIILHOCTH, YIEHA T0CIIEI0BATEILHOCTH, CIIOCOOBI 3a1aHHs
24, I'eoMeTpuueckas mporpeccus 3 II0CJIEA0BATEIbHOCTH.
25. CyMMa N TIepBBIX WICHOB F€OMETPHUYCCKOI 3 Buiuucnams 4neHsl HoCie0BaTeILHOCTH, 33JaHHON (POpMYII0ii N-To WieHa UM PEKypPEHTHO.
nporpeccun Dopmynuposamo:
26. CyMMa 6ECKOHEUHOMN FeOMETPUYCCKOM 3 onpedenenus: apuPMETHICCKON MIPOTPECCHH, TEOMETPHUECKON POTPECCHH;

IIPOTPECCHH, Y KOTOPOii MOIyJIb 3HAMEHATEIIS c601icmea WICHOB TEOMETPHUYECKON B apH()METHIECKON TIPOTPECCHIA.

MeHbIme 1 3aoasame apupMETHIECKYIO U TEOMETPHUIECKYIO IIPOTPECCHH PEKYPPEHTHO.

KontpoubHaspa6ora Ne 5 1 3anuceisams U noAcHAMb HOPMYIIbI OOIIETO YjieHa apU(PMETHIECKON U FeOMETPHIECKON IPOrpeCcCHid.
3anucwisame 1 0okazvisams: HOPMYITBI CYMMBI N TIEPBBIX WIEHOB apH(YMETHIECKOH U TEOMETPUIECKOI
mporpeccuii; popMyITbl, BEIpaXKaloIfe CBONCTBA WICHOB apH(YMETHIECKONW M TeOMETPHUIECKOH MPOTpeccuii.
Beiuucnams cymmy 0eCKOHEUHOH reoMeTpUUECcKOH ITporpeccuu, y kotopoii | q | < 1. [IpencrasnsTsb
OecKOHEeUHbIE NIepUOANYECKUE IPOOH B BHJIE OOBIKHOBEHHBIX

IloBTOpEeHUeE N cCHCTEeMATH3ANUAYICOHOTO 10

MaTepHajia

VYnpakHeHust 1J1s TOBTOPEHUs Kypca 9 9

KJacca

Konrponbnasipadbora Ne 6 1
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	Личностные результаты:
	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углубленном уровнях

	Алгебраические выражения
	Выражение с переменными. Значение выражения с переменными. Допустимые значение переменных. Тождество. Тождественные преобразования алгебраических выражений. Доказательство тождеств.
	Степень с натуральным показателем и её свойства. Одночлены. Одночлен стандартного вида. Степень одночлена. Многочлены. Многочлен стандартного вида. Степень многочлена. Сложение, вычитание и умножение многочленов. Формулы сокращенного умножения: квадра...
	Рациональные выражения. Целые выражения. Дробные выражения. Рациональная дробь. Основное свойство рациональной дроби. Сложение, вычитание, умножение и деление рациональных дробей. Возведение рациональной дроби в степень. Тождественные преобразования р...
	Квадратные корни. Арифметический квадратный корень и его свойства. Тождественные преобразования выражений, содержащих квадратные корни.
	Уравнения
	Неравенства
	Числовые неравенства  и их свойства. Сложение и умножение числовых неравенств. Оценивание значения выражения. Неравенство с одной переменной. Равносильные неравенства. Числовые промежутки. Линейные и квадратные неравенства с одной переменной. Системы ...
	Числовые множества
	Функции
	Числовые функции
	Функциональные зависимости между величинами. Понятие функции. Функция как математическая модель реального процесса. Область определения и область значения функции. Способы задания функции. График функции. Построение графиков функций с помощью преобраз...
	Линейная функция, обратная пропорциональность, квадратичная функция, функция y=,𝑥., их свойства и графики.
	Числовые последовательности
	Элементы прикладной математики
	Математическое моделирование. Процентные расчёты. Формула сложных процентов. Приближённые вычисления. Абсолютная и относительная погрешности. Основные правила комбинаторики. Частота и вероятность случайного события. Классическое определение вероятност...
	Алгебра в историческом развитии
	Зарождение алгебры, книга о восстановлении и противопоставлении Мухаммеда аль – Хорезми. История формирования математического языка. Как зародилась идея координат. Открытие иррациональности. Из истории возникновения формул для решения уравнений 3-й и ...
	Л.Ф. Магницкий. П.Л. Чебышев. Н.И. Лобачевский. В.Я. Буняковский. А.Н. Колмогоров. Ф. Виет. П. Ферма. Р. Декарт. Н. Тарталья. Д. Кардано. Н. Абель. Б. Паскаль. Л. Пизанский. К. Гаусс.
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