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PaGouas mporpamMmma o MareMaTuke Uit 5-9 KIIacCoB COCTaBIIEHA B COOTBETCTBUU C TPEOOBAHUSIMH
(benepalbHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOT'O 00IIIET0 00pa3oBaHus.

5-6 KJ1acc: aBTOPCKOM MporpaMMbl o MatemaTuke noj peaaknueit XKoxosa B.U., cocraBienHoii Ha
ocHoBe PI'OC k YMK «Maremaruka» miis 5-6 kinaccos, aptropsl H.Sl. Bunenkun u ap.(M.: MueMo3uHa)
2013 r. B COOTBETCTBUM C y4EOHO — METOJMYECKUM KOMILIEKTOM «Marematuka» Uit 5 — 6 KJ1accos,
aBtopsl H.51. Butenkun u ap. (M. : MHemo3uHa):

7-9 xmacc «Anrebpa». aBTopckoi nmporpammbel Matemaruka: 5 — 11 kmacest / A.I'. Mep3nsik, B.b.
[Tononckuii, M.C. Sxup, E.B.byuko — M.: Benrana-rpad, 2014.

7-9 xnacc «l'eomeTpusi». aBTOpcKoM mnporpammel no reomerpun JI.C.AtanacsHa, BXojsued B
«COopHUK pabouux mporpamm. 7-9 kimaccel. ['eomeTpus».

[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JInYHOCTHBIE Pe3yJIbTATHI

B pesynbraTe OCBOGHHMS Kypca MareMaTHKd 5-9 KjaccoB mIporpamma IMO3BOJISIET J100UBAThCS
CIICAYIOIINX PE3yIBTATOB OCBOCHHUS 00pa30BaTEILHON MPOTrPaMMbl OCHOBHOTO O0IIIEro 00pa30BaHMS:

1. Poccuiickas rpaxkianckas WACHTUYHOCTD (MaTPUOTU3M, YBakeHUE K OTedecTBY, K MPOILIOMY U
HACTOSIIIIEMy MHOTOHAIIMOHAJILHOTO Hapoaa Poccrn, 4yBCTBO OTBETCTBEHHOCTHU U Jojira nepen PoauHoit,
unaeHTudukanus ceds B KadecTBe TpaxkaaHuHa Poccuu, cyOBbEKTHMBHAs 3HAYMMOCThH HCIOJIb30BAHUS
PYCCKOTO SI3bIKa W SI3BIKOB HapoJ0B Poccuu, OCO3HaHWE M ONIYIICHHE JMYHOCTHOW CONPUYACTHOCTH
cynsbe poccuiickoro Hapona). Oco3HaHUE STHUYECKOW NPUHAJUICKHOCTH, 3HAHHE HCTOPHUH, S3bIKA,
KYJIbTYpPbl CBOEI'O HapoJla, CBOEro Kpasi, OCHOB KyJIbTYPHOI'O Haciaeaust HapoAoB Poccuu u yenoBedecTBa
(MIEHTUYHOCTh YEJIOBEKa C POCCUHUCKON MHOTOHALMOHAIBHOM KYyJIbTYpPOM, CONMPUYACTHOCTH HCTOPUHU
HapoJIOB W TOCYIapCTB, HAXOJMBIIUXCS HA TEPPUTOPUM COBpeMeHHOH Poccum), uHTEepmopuzanus
T'YMaHUCTHYECKHX, IEMOKPATUYECKUX U TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIMOHATLHOTO POCCUHCKOTO
obmectBa. OCO3HAaHHOE, YBXUTEIBHOE M JOOpOXKEIAaTelIbHOE OTHOIIEHHE K HCTOPUH, KYIBTYypE,
pENUruy, TPAJAULIUSAM, S3bIKaM, [IEHHOCTSM HapoaoB Poccun u HapoaoB Mupa.

2. T'OTOBHOCTh U CITOCOOHOCTh OOYYAIOIIMXCS K CAMOPA3BUTHIO U CaMOOOpPa30BaHHUIO HA OCHOBE
MOTHBAIIMH K 00YYEHHIO U TTO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TIOCTPOEHUIO
JalbHENIIe UHANBUYyaJIbHOM TpaeKTOpuu oOpa3oBaHUs Ha Oa3e OPUEHTHPOBKU B MHpe Mpodeccuil u
npodecCHOHANBHBIX TPEANOYTEHHH, C YYETOM YCTONYHMBBIX MIO3HABATEIHHBIX HHTEPECOB.

3. Pa3BuTOE MOpaJIbHOE CO3HAHUE U KOMIETEHTHOCTh B PEIICHUH MOPAJIBHBIX MPOOJIEM HA OCHOBE
JTUYHOCTHOTO BBbIOOpa, (QOpPMHUPOBAHHME HPABCTBEHHBIX UYBCTB W HPABCTBEHHOTO IOBEICHMS,
OCO3HAaHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IIOCTyNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY  CAMOCOBEpPUICHCTBOBAHUIO;  BEPOTEPIUMOCTh,  YBAXKUTEIBHOE  OTHOIIEHHE K
PENUTHO3HBIM YYBCTBaM, B3IVISIIaM JIIOJIEH WIJIM WX OTCYTCTBHMIO; 3HAaHHE OCHOBHBIX HOPM MOpaJIH,
HPABCTBEHHBIX, JYXOBHBIX HJICATOB, XPAHUMBIX B KYIbTYPHBIX TPaIUIUSAX Hapoa0oB Poccuu, roTOBHOCTH
Ha HX OCHOBE K CO3HAaTEIbHOMY CAMOOTPAHMYEHHIO B TIOCTYNKax, MOBEACHUH, PACTOYUTEIHHOM
MOTPEOUTENHCTBE; C(HOPMHUPOBAHHOCTh TMpPEACTAaBIEHUI 00 OCHOBaX CBETCKOW OJTHUKH, KYIbTYpHI
TPAIUITMOHHBIX PEIUTHH, WX POJU B PA3BUTHHM KYyJIbTYphl M HCTOpMHM Poccum W demoBedecTBa, B
CTAaHOBJICHUHM TPaKJAHCKOTO OOIIECTBA M POCCHUMCKOW TOCYJAapCTBEHHOCTH; MOHUMAaHUE 3HAuCHUS
HPaBCTBEHHOCTH, BEPbl W PEIWTUM B KU3HM YEJOBEKa, ceMbd W obOmectBa). ChopMHUPOBAHHOCTH
OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO; YBAKUTEIHHOTO OTHOILIEHHS K TPYAY, HAIMYHUE OIbITa YIacTHsI B
CONMAIBHO 3HaUUMOM Tpyae. Oco3HaHWE 3HAYCHUsI CEMbHM B JKU3HU YEJIOBEKAa M OOIIeCTBa, MPUHSATHE
[IEHHOCTU CEMEIHOMN KHU3HU, YBAKHUTEIHLHOE U 3a00TIUBOE OTHOIIEHHE K YICHAM CBOCH CEMbH.

4. CchopMHpPOBaHHOCTH LETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHON MPAKTUKH, YYUTHIBAIOIIETO COIMAIBHOE, KYIbTYpHOE, S3BIKOBOE,
IyXOBHOE MHOI000pa3ue COBPEMEHHOT'0 MUpa.

5. Oco3HaHHOE, YBAXKUTENBbHOE M J0OpOKEIaTeIbHOE OTHOIICHHE K IPYroMy 4YelOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYJIBTYPE, S3bIKY, Bepe, TPAXIAHCKON MO3UIIMU. [ 0TOBHOCTh U CITOCOOHOCTH
BECTH JMAJIOT C IPYTMMH TIOJbMHU M JOCTUTaTh B HEM B3aMMOIMOHMMAaHUA (MACHTU(UKAIUS ceds Kak
TIOJTHOIIPABHOTO CYOBEKTa OOIIECHHS, TOTOBHOCTh K KOHCTPYHPOBAHHUIO OOpa3a MapTHEpa IO JAHAJIOTY,
TOTOBHOCTh K KOHCTPYMPOBAaHHIO 00Opa3a [IOMYCTUMBIX CIIOCOOOB JHaliora, TOTOBHOCTh K



KOHCTPYMPOBAHUIO Ipoliecca Juanora Kak KOHBEHLMOHUPOBAHUS MHTEPECOB, IIPOLEAYP, TOTOBHOCTh U
CIOCOOHOCTH K BEIEHHUIO MeperoBopoB). 6. OCBOEHHOCTh COIMAIbHBIX HOPM, MPaBWJI MOBEACHUS, poJiei
u (popM conmambHON >XKM3HU B TPYNNAax U COOOIIECTBaX. YYacTHE B IIKOJIBHOM CaMOYIIPAaBICHUH U
OOIIECTBEHHON JKM3HM B TIpeJeNax BO3PACTHBIX KOMIIETEHIIMH C YYe€TOM pPErhOHalIbHBIX,
STHOKYJIBTYPHBIX, COIMAJbHBIX M HSKOHOMHYECKHMX OCOOEHHOCTEeW ((popMuUpOBaHHE TOTOBHOCTH K
YY4AaCTHIO B IPOLECCE YIOPSAOYEHUSI COLMUAIBHBIX CBA3€H M OTHOLUEHUN, B KOTOPBIE BKIIIOUEHBI U
KOTOpbIE (OPMHUPYIOT CaMH Yydalluecs; BKIIOYEHHOCTh B HEMOCPEJCTBEHHOE TPaXXIAaHCKOE y4acTue,
TOTOBHOCTh Y4YacCTBOBaTh B JKU3HEICATENLHOCTU IOAPOCTKOBOIO OOLIECTBEHHOTO OOBEIMHEHMUS,
MPOAYKTUBHO B3aMMOJICHCTBYIOLIETO C COLHAIBHOM CpPEAOM M COUHUAIBHBIMU HHCTUTYTAMMU;
unaeHTuuKanus ceds B KayecTBe CyObeKTa COLMaIbHBIX MpeoOpa3oBaHMil, OCBOCHHUE KOMIIETEHTHOCTEH
B cpepe OpraHM3aTOPCKON AEATENBHOCTH; MHTEPUOPU3AIUS LIEHHOCTEH CO3MIATEIHbHOTO OTHOIICHHUS K
OKpY’Karollled JIeWCTBUTEIIBHOCTH, LEHHOCTEH COLMAIbHOTO TBOPYECTBA, LIEHHOCTH MNPOAYKTUBHOU
OpraHM3alM COBMECTHOM J€ATEIbHOCTH, CaMOpealu3allud B TpYIINE W OpraHu3alud, LEHHOCTU
«Ipyroro» Kak paBHONPABHOIO MapTHepa, (pOpMUPOBAHHWE KOMIIETCHIMM aHaiu3a, MPOEKTHPOBAHMUS,
OpTraHU3alK JEATEIbHOCTH, Pe(IEKCHH M3MEHEHHUH, CIOCOOOB B3aMMOBBITOJHOTO COTPYAHHUYECTBA,
croco00B peanu3aluu COOCTBEHHOTO JUAEPCKOT0 MOTEHIINANA).

7. CpopMHUPOBaHHOCTh IIEHHOCTH 3JI0OPOBOTO M 0€30macHOro o0pasza XU3HH; HHTEPUOPU3ALUSI
MpaBWJI UHIUBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MAaCHOTO MOBEIEHUS B YPE3BBIYANHBIX CHUTYaIUsX,
YTPOKAIOLIUX KU3HU U 3[J0POBbIO JIIO/IEH, IIPAaBUJI IOBECHUS Ha TPAHCIIOPTE U Ha JIOPOTrax.

8. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHHS YEpPE3 OCBOEHUE XYJOKECTBEHHOTO HaclieIus HapoJ0B
Poccun um wmmpa, TBOpPUECKOW JEATENBHOCTH ACTETHYECKOTO XapakTepa (CIOCOOHOCTh MOHHUMATh
XyJ10’)KECTBEHHbIE MIPOU3BE/ICHMS, OTpa)karolue pa3Hble STHOKYJIbTYPHbIE TpaauLuu;
c(OPMHPOBAHHOCTH OCHOB XY/I0’KECTBEHHON KYJBTYPHl O0YUYArOIIMXCS KaK YacTH MX OOLIeH TyXOBHOM
KYJIbTYpPbI, KaK 0CO0OT0 crocoba Mo3HAHUS JKU3HU U CPEJICTBAa OpPraHU3alluU OOIICHUS; ICTETUYECKOE,
SMOLIMOHAIBHO-IICHHOCTHOE  BMJIEHHE OKPYXAIOIIEro MHpa; CIOCOOHOCTh K  AMOLMOHAIBHO-
LIEHHOCTHOMY OCBOEHHUIO MHpPa, CAMOBBIPAKEHHUIO U OPUEHTALMU B XYAOKECTBEHHOM M HPABCTBEHHOM
MIPOCTPAHCTBE KYJbTYpHI; YBaXKEHUE K UCTOPUH KYJIbTYpbl cBoero OreuecTBa, BBIPaXKEHHOIN B TOM YHUCIIE
B NMOHUMAaHUU KpPacoThl YEIOBEKa; MOTPEOHOCTh B OOIIEHHHM C XYJOXKECTBEHHBIMH IPOU3BEICHUSIMHU,
c(OpPMUPOBAHHOCTh AKTUBHOT'O OTHOILIEHUS K TPAJAULIUAM XyJI0’KECTBEHHOW KYyJIbTYphl KaK CMBICIOBOM,
3CTETUYECKOM U JIMYHOCTHO-3HAUMMOMN IIEHHOCTH).

9. CdopMUPOBAHHOCTb OCHOB JKOJIOTUYECKON KYJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOT'O MBILIUIEHUS, HAJTMYUE OIBITA HKOJOTHUYECKH OPUEHTHPOBAHHON pedIeKCHUBHO-
OLICHOYHOM M NPAKTHUYECKON NEeATENbHOCTH B KU3HEHHBIX CUTyalMsIX (TOTOBHOCTb K HCCIIEJOBaHHIO
IIPUPOJBI, K 3aHATHAM CEIbCKOXO3IMCTBEHHBIM TPYIOM, K XYyJOKECTBEHHO-ICTETUYECKOMY OTPa’KEHHUIO
NPUPOABI, K 3aHITUAM TYpPHU3MOM, B TOM 4YHCIE SKOTYPU3MOM, K OCYIIECTBJIEHHUIO NMPUPOIOOXPaHHOU
JEATEIIbHOCTH ).

MeTanpeamMeTHblie pe3yJabTaThl

MertanpeaMeTHbIe pe3yabTaThl BKIIOYAIOT OCBOCHHBIC O0YUYAIOMUMHUCS MEKIPEIMETHBIC TTOHATHS
Y YHUBEpCAJIbHbBIE YUeOHbIe IEHCTBUS (peryIsSaTUBHBIC, TO3HABATEIbHbIC, KOMMYHUKATHBHBIE).

MexnpeaMeTHbIC TTIOHATHS

YcnoBueM  (GOpMUPOBAaHUS  MEXKIIPEAMETHBIX TOHSATHH, Takux, Kak cucrema, (akr,
3aKOHOMEPHOCTh, (EHOMEH, aHajdu3, CHUHTEe3 SBJSETCS OBJaJeHHEe OOy4YaloIMMUCA OCHOBAaMHU
YUTATEIhCKON KOMIIETCHIIMU, TPUOOpETEHNE HABBIKOB pabOThl ¢ MH(pOpMalLUel, ydacTHe B MPOEKTHOM
NesTeNIbHOCTH. B OCHOBHOI 1IKOJIE Ha BCeX MpeaMeTax OyJeT MpoaoskeHa padoTa no popMHUpPOBaHUIO U
Pa3BUTHUIO OCHOB YHUTATENbCKON KommeTeHnud. OOydarommecs OBIANCIOT YTCHHEM KaK CpPeICTBOM
OCYILIECTBJICHUS] CBOMX JAJbHEWIIMX IUIAHOB: TMPOJOJDKEHHS 00pa3oBaHUsT M caMoOOpa3oBaHUS,
OCO3HAaHHOTO TUIAHUPOBAHUS CBOETO AKTYallbHOIO W NEPCHEKTUBHOTO Kpyra YTEHHsS, B TOM YHCIE
JIOCYTOBOTO, TIOJITOTOBKM K TPYAOBOW H COIMATBLHON JCATEIHHOCTH. Y BBITYCKHHKOB OyJeT
chopMUpOBaHa MOTPEOHOCTh B CUCTEMATHUECKOM YTEHUHU KaK CPEACTBE MO3HAHUS MUpa U ce0s B ITOM
MHUpE, TAPMOHU3AIMK OTHOIICHHUH YeJI0BEKa U 00IeCTBa, CO3JaHUN 00pa3a «IOTPeOHOTO OYTYIIETO.



[Tpu u3ydyeHun y4eOHBIX MPEAMETOB 00yUaIOIINECs] YCOBEPILIEHCTBYIOT MPUOOPETEHHBIE HA TIEPBOM
YPOBHE HaBBIKM paboOThl ¢ MHpopManued M monoiHiAT ux. OHU cMOryT paboTaTe C TEKCTAMH,
peoOpa3oBhIBaTh U MHTEPIIPETUPOBATH COACPIKAIILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

*  CHCTEMaTHU3MpOBATH, COIOCTABJATh, AHAIM3UPOBATh, 0000IIATh W  HMHTEPIPETUPOBATH
MH(OPMALIHIO, COACPIKALTYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBLACHATh IJIABHYI0 U H30BITOUYHYIO HH(OPMAIMIO, BBIIOJIHATE CMBICIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DaKTOB, MBICIICH; MTPEACTABIATH MHPOPMALIUIO B CXKATOM CIIOBECHOU (opme (B BUAE TIaHA
WIHA TE3UCOB) U B HAIVIAJHO-CUMBOJIMYECKON (hopMme (B BuAE TabIuUL], rpaUUECKUX CXEM U Juarpamu,
KapT MOHATUH — KOHIIENITYyaJIbHBIX JHAarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aI0JIHATH U JONOJHATH TaOIMIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

B xome wu3yueHHMs Bcex Yy4eOHBIX TPEIMETOB OOYyYaroIIMECs MPHOOPETYT OMBIT MPOEKTHOU
NEATEIPHOCTH  Kak  ocobod  ¢opMbl  y4yeOHOW  pabOThl, CHOCOOCTBYIONIEH  BOCIHUTAHHUIO
CaMOCTOSITENTbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIIICHHIO MOTUBALUU U 3(P(PEKTUBHOCTH
yueOHOH AeATeNbHOCTH; B XOJI€ Pealn3allii UCXOAHOrO 3aMbICiia HAa IPAKTUYECKOM YPOBHE OBIIAJCIOT
YMEHHEM BBIOMpATh a/JeKBaTHBIE CTOSILEH 3aJaye Cpe]CTBa, IPUHHUMATh PEIIECHUS, B TOM YHUCIE U B
CUTyallUsX HeompeneneHHocTd. OHHM IojlydyaT BO3MOXKHOCTh pa3BUTh CHOCOOHOCTh K pa3zpaboTke
HECKOJIbKUX BapHUaHTOB pELIEHUHN, K MOUCKY HECTAHJAPTHBIX PEUICHUH, MOUCKY U OCYIIECTBIEHUIO
HaunboJiee MPUEMIIEMOTO pEeILIeHHs.

[lepeueHp KIIIOUEBBIX MEXIPEIMETHBIX IHOHATUN ONpENENseTcs B XOA€ pa3pabOoTKH OCHOBHOM
o0pa3oBaTeNbHONW IMPOrpaMMbl OCHOBHOIO 00miero oOpa3oBaHUs 00pa30BaTEeNIbHOW OpraHu3aluy B
3aBUCHUMOCTH OT MAaTe€pUalbHO-TEXHUYECKOTO0 OCHAIEHUs, KaJpOBOr0 IOTEHIMala, HCIOIb3yEeMbIX
METO/0B PabOThl M 00pa30BaTEIbHBIX TEXHOIOTHI.

B cootBerctBun ®I'OC OOO BBIOENSAIOTCS TPU TPYNIBl YHUBEPCAIBHBIX YYEOHBIX JIE€HCTBHIA:
peryiasTUBHbIE, I0O3HABATEIbHbIE, KOMMYHUKAaTUBHBIE.

PeryasituBubie YY /|

1. YMeHue caMoCTOSITENbHO ONPEAEIATh e 00y4eHus], CTaBUTh U (POPMYIMPOBATH HOBBIE
3aJjauyd B yueO€ U T[I03HABATEIbHOW JIE€ATENbHOCTH, pPAa3BUBAaTh MOTHBBI M HWHTEpPEChl CBOEU
MO03HABATENbHOM AesTeabHOCTH. OOyUaronMics CMOXKET:

* aHAJIM3UPOBATh CYLIECTBYIOIIME U MJIAHUPOBATh OyAyIlHe 00pa3oBaTelbHbIE PE3YIbTATHI;

* UACHTU(UIMPOBATH COOCTBEHHBIE MPOOIIEMBI U OIIPEEIIATh TIaBHYIO poOIeMy;

* BBIJIBUTATh BEPCUU pPEIICHUS TPOOIeMbl, (POPMYITHPOBATH THIIOTE3bI, MPEIBOCXUINATH KOHEYHBIH
pe3yJIbTarT;

* CTaBUTh 1I€Jb JESATEJIbHOCTH Ha OCHOBE OIpeNeIeHHOW MpoOjaeMbl U CYHIECTBYIOLIUX
BO3MOKHOCTEH;

* (popmynupoBaTh yueOHbIE 3a/1a4 KaK LIaru JOCTHKEHUS IIOCTaBICHHON 1IeNU 1€ATEeIbHOCTH;

* 000CHOBBIBAaTh LIEJIEBbIE OPUEHTUPHI W MPHOPUTETHI CChUIKAMM Ha II€HHOCTH, YyKa3blBasg H
00OCHOBBIBAs JIOTHYECKYIO MTOCIEA0BATENBHOCTD I11aroB.

2. YMeHHne caMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTHXKEHMs Iiefedl, B TOM 4Mucie
allbTepHaTUBHbIE, OCO3HAHHO BbIOMpaTh HauOosee 3(P(EeKTHBHBIE CIMOCOOBI pelIeHUs Y4YEeOHBIX U
MO3HaBaTENbHBIX 33/1a4. O0yJaroLUNiics CMOXKET:

* OTIpEICTIATh HEOOXOIUMBIE IEUCTBHE(s]) B COOTBETCTBUU C yU€OHOM W IMO3HABATEIHHOM 3aadeil u
COCTABIISATh AJITOPUTM HMX BBIIIOJHEHHUS;

* 000CHOBBIBATh U OCYILECTBIATH BbIOOp Hambosee 3(h(PEeKTUBHBIX CIOCOOOB pelIeHHs] Y4eOHbIX U
MO3HABATENbHBIX 33/1aY;

* ONPENENATh/HaAXOIUTh, B TOM YHCIIE M3 MPEJIOKEHHBIX BAapUAHTOB, YCIOBHUS AJIs BBIIOJHEHHS
y4eOHOW 1 TI03HaBaTeNbHOM 3a/1a4H;

* BHICTPanBaTh XU3HEHHBIE TUIAaHBI Ha KPAaTKOCPOUYHOE Oyayuiee (3asiBisATh IeJIEBble OPHUEHTUPHI,
CTaBUTh aJIeKBaTHbIE MM 3aJjaud M NpeJiarath JACUCTBHS, yKa3blBas M OOOCHOBBIBAs JIOTMYECKYIO
MOCJIEI0BATEIBHOCTD IIaroB);

* BBIOMpaTh M3 MPEAJIOKEHHBIX BapUAaHTOB M CaMOCTOSTENILHO HCKaTh CPEICTBa/pecypchl JUIs
peLeHys 3a1a4n/JOCTIXKEHUS LIENH;

* COCTABJIATH IUIAH PEIICHUs MPOOIEeMBbl (BBITOTHEHUS TPOCKTA, IPOBEICHUS UCCIIEI0OBAHUS);



* OTIpENENATh MOTCHLIUANbHBIC 3aTPYAHECHUS MIPU PEIICHUH Y4eOHOM M MO3HaBaTENIbHOM 3a1a4uu U
HaXOJUTh CPEJICTBA JUIsl UX YCTPAHEHUS;

* ONKCHIBATH CBOM OMBIT, OGOpMIIsIsl ero uid Iepefadd APYTUM JIIOASM B BHJIE TEXHOJOTUU
peleH sl MPAKTUYECKUX 3a/1a4 ONPEeAEICHHOr0 KJlacca;

* IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUIYAIBHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTb CBOU JEMCTBUS C IJIAHUPYEMBIMH DPE3YyJlbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH NIEeATENFHOCTH B MPOIIECCEe TOCTHIKECHUS PE3yNIbTaTa, ONpeNeiiaTh COoCcOObl JeHCTBU B
paMKax MpeIIoKEHHBbIX YCIOBUH M TpeOOBaHWH, KOPPEKTUPOBAaTh CBOU JCHCTBHUS B COOTBETCTBUHU C
n3MeHsolencs cutyanuei. OOyJaromuncs CMOXKeT:

* ONpPENENSATh COBMECTHO C IEJaroroM M CBEPCTHUKAMHU KPUTEPUM IJIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPHUH OLICHKU CBOEH Y4eOHO! AEATEIbHOCTH;

* CUCTEMAaTH3UpOBaTh (B TOM YHUCIIE€ BbIOMpAaTh NPUOPUTETHBIE) KPUTEPUU IIJIAHUPYEMbIX
Pe3yIbTaTOB U OLIEHKU CBOECH JIEATEIIbHOCTH;

* OTOMpaTh MHCTPYMEHTHI JUIsl OLIEHUBAHMS CBOEH IEATEIbHOCTH, OCYIIECTBIATh CaMOKOHTPOJIb
CBOCH JIeATENIFHOCTH B paMKaX MPEUIOKEHHBIX YCIOBUI U TpeOOBaHUI;

* OLICHUBaTh CBOK JIEATEIBHOCTb, APryMEHTHUPYS MPUYMHBI JOCTHXKEHHMsSI WJIH OTCYTCTBHS
IUTAHUPYEMOTO Pe3yJIbTaTa;

* HAXO/IUTh [JOCTaTOYHbIE CPEACTBA JUId BBIIIOJHEHHs Y4YeOHBIX NEHCTBUH B U3MEHsIOIIEHCS
CUTYallly W/WIU NIPH OTCYTCTBUU TIAHUPYEMOTO Pe3yiIbTara;

* paboTasi 0 CBOEMY IIJIaHy, BHOCUTbh KOPPEKTUBBI B TEKYIIYIO JESATEIbHOCTh Ha OCHOBE aHAIM3a
M3MEHEHHI CUTYallUu JIJIS TIOJTYYeHHS 3aIJITaHMPOBAHHBIX XapaKTEPUCTHK MPOTyKTa/pe3ybTara;

* YCTAHABJIMBATh CBSI3b MEXKIY MOJYYEHHBIMH XapaKTEPUCTHKAMM MPOAYKTa M XapaKTePUCTUKAMU
mporecca JESTeIbHOCTH M IO 3aBEPIICHHH JEATEIBbHOCTH TpeasiaraTh W3MEHEHHE XapaKTEPUCTHK
nporecca s MoJIy4yeHHs! YIyUIIeHHbIX XapaKTepPUCTUK POIYKTa;

* CBEpPATH CBOU JICUCTBHS C IENBIO U, TPH HEOOXOINMOCTH, HCIIPABIIATH OIINOKH CAMOCTOSITEIBHO.

4. YMeHue OLeHUBaTh MPABUIBHOCTh BBIIOJIHEHUS Y4eOHOM 3aaaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHusi. OOydaronuics CMOXKeT:

* OTIPENIENATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BHIMOJIHEHUS YUeOHOH 3a/1a4H;

* aHAJIM3MPOBaTh M OOOCHOBBIBATH TPUMEHEHHE COOTBETCTBYIOUIETO WHCTPYMEHTApUs IS
BBINOJIHEHUS YUeOHOI 3a/1auu;

* cBOOOJTHO TTOJIE30BATHCSI BBIPAOOTAHHBIMH KPUTEPUSIMHU OLIEHKU U CAMOOIIEHKH, HCXOIS U3 TIeNTH U
UMEIOIIUXCS CPEJCTB, Pa3inyas pe3ysbTaT U CocoObl JecTBUN;

* OIICHUBATh MPOAYKT CBOEH IESITEIHHOCTH 0 33JaHHBIM H/MJIM CAMOCTOSITEIFHO ONpEAeTICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LENIBIO JESITEIbHOCTH;

* 000CHOBBIBATh JIOCTWKMMOCTH IIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIGHKH CBOHWX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

* (pukcupoBaTH U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

S. Brnanenne ocHoBaMH CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PELIEHUH U OCYIECTBICHUS
OCO3HAHHOTO BhIOOpA B yUeOHOU M MO3HABaTEIbHOU. OOYJarOIIHIICS CMOXKET:

* HaOMIOAAaTh M AHAIM3MPOBAaTh COOCTBEHHYIO YUEOHYI0 M IO3HABATEIbHYIO JEATEIbHOCTh U
TESTeTBHOCTh JPYTrUX 00yJaroImuXxcs B poIecce B3auMOIIPOBEPKH;

* COOTHOCUTb peajibHble M IIJJaHUPYEMblEe Ppe3yJbTaThl HHIMBUAYaJIbHOW 00pa3oBaTebHOM
TSI TeTPHOCTH U JIeNIaTh BHIBOJIBI,

* IPUHUMATD pellIeHHEe B y4eOHOW CUTyalluy U HECTH 3a HErO OTBETCTBEHHOCTH;

* CAMOCTOSITEIIFHO OIPEIENATh MPUYMHBI CBOETO YyCIeXa WM HEeycrexa W HaXOAHWTh CIOCOOBI
BBIX0JIa M3 CUTYaIlUH HEYyCIeXa;

* PETPOCTICKTHBHO OIPENENATh, KaKue NEHCTBHS MO PEIICHHIO YYeOHOW 3aJa4ydl WM MapaMeTphl
9THUX JEHCTBHIA NPUBEIH K MOJYUSHUIO UMEIOIIErocs MPOoyKTa yueOHOM nesTeTbHOCTH;

* IGMOHCTPHPOBATH MTPUEMBI PETYJISIHH MTCUXOPH3UOTOTHYECKIX/ IMOITMOHAIBHBIX COCTOSTHUH TSI
nocTikeHust d¢p¢dexra ycnmokoeHHs (YCTpaHEHHMs HSMOLMOHAIBHOM HamNpsHKeHHOCTH), 3ddeKTa
BOCCTAaHOBJICHUSI (OCNableHUs TPOSBJICHUH yToMmiieHHs), d(ddexra aKTUBU3ANUHK (TIOBBIIICHUS
MCUXO(HU3HOIOTUYECKON PEaKTUBHOCTH).
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6. YMeHue ompeneniTtb MOHATHS, cO37aBaTh OOOOIICHWS, YCTaHABIMBATH AHAJIOTHH,
KJaccu(uuupoBaTh, CaMOCTOSATEIBHO BbIOMpAaTh OCHOBAaHMS M KPUTEPUHM UL  KJIACCH(UKALMH,
YCTaHABJIMBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXJAECHHUE, YMO3AKIIOUEHHE
(MHOYKTUBHOE, I€yKTUBHOE, 110 aHAJIOTHH) U JeJIaTh BbIBOJIbL. OOyUarOmMNACA CMOXKET:

* MO0MpaTh CIIOBA, COMNOJAYMHEHHBIE KIIOYEBOMY CJIOBY, OIPEICISIONINE €ro MNpU3HAKH H
CBOICTBA;

* BBICTPAUBaTh JIOTMYECKYIO LIEMOYKY, COCTOSIYIO0 M3 KIIIOUEBOTO CJIOBA M CONOJYMHEHHBIX E€MY
CIIOB;

* BBIJICJIATH OOIIMI MpPHU3HAK ABYX HWJIM HECKOJIBKMX IPEIMETOB WJIHM SBJICHUNH U OOBACHATH UX
CXOJICTBO;

* 00BEUHATL IpPEIMETHl M SBJICHHUS B TPYNIBl 10 ONpPEIEICHHBIM IIPU3HAKaM, CpPaBHUBATh,
KiaccuuIpoBath 1 000011aTh (DaKThI U SIBJICHHUS,

* BBIACIIATH SIBJICHUE U3 OOILEro psijia APYTUX SIBJICHUI;

* ONpeNeNsATh OOCTOSTENbCTBA, KOTOpBIE IPEALIECTBOBAIM BO3HUKHOBEHHIO CBSI3U  MEXKIY
SBIICHUSIMH, M3 3TUX OOCTOSATENHCTB BBIACISATH OIMPEICISAIONINE, CIIOCOOHBIE OBITH MPUYMHON NaHHOTO
SIBJICHUSI, BBISBIISATH IPUUMHBI U CJICICTBUS SIBICHUIA;

* CTPOHTD PacCyKACHHUE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX SIBIICHUI
K OOLIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PacCyKJIEHUE Ha OCHOBE CPAaBHEHHUs INPEAMETOB U SIBJICHUI, BBIJAEINAS MPU ITOM 001IMe
HPU3HAKH;

* Y3J1araTh MOJIYYEHHYIO HH(POPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoil 3a1auu;

* CAMOCTOATEJIBHO yKa3blBaTh Ha HMH()OPMALUIO, HYKAAOLIYIOCA B IPOBEpPKE, MNpelarath |
IIPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU UH(POPMAIUH;

* BepOaJIn30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HEIO UICTOUHUKOM;

* O0BSACHATH SBJICHUS, IPOLECCHI, CBA3M M OTHOIIEHUS, BBISBISIEMbIE B XOJi€ MO3HABATEIbHON U
HCCIIEI0BATENILCKON JIEITENbHOCTH (MPUBOJUTH OOBSCHEHHE C W3MEHEHHEM (DOPMBI Ipe/ICTaBIICHUS;
OOBSACHSATH, IETANU3UPYS WK 0000111as1; OOBSACHATH C 3aJaHHON TOUKH 3pEHUs);

* BBISIBJIATh M Ha3bIBaTh NMPUYMHBI COOBITUS, SIBJICHUS, B TOM 4YHCIE BO3MOXKHBIE / HauOolee
BEPOSATHbIE NPUYUHBI, BO3MOKHBIE IOCIEICTBUS 33aJaHHOW IMPHYMHBI, CAMOCTOSITEJIbHO OCYIIECTBIISSA
IIPUYNHHO-CJIEICTBEHHBIN aHAIN3;

* IeN1aTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHajIM3a Pa3HbIX TOYEK 3PEHMSI, OJITBEPKAATh BBIBOJ
COOCTBEHHOM apryMeHTaluel UM CaMOCTOATENbHO MOTyYeHHBIMU JTAHHBIMH.

1. YMeHue coznaBaTh, IPUMEHATh U MIPEOOPa30BHIBATH 3HAKU U CUMBOJIBI, MOJEIH U CXEMBI
JUIsl pelIeHusl y4eOHBIX U TO3HABATENIbHBIX 3a/1a4. OOyUaronuiics CMOXKET:

* 0003HaYaTh CUMBOJIOM U 3HAaKOM IIPEIMET U/UIIN SBJICHHUE;

* ONIpPENIENATh JIOTUYECKUE CBA3M MEXIYy INpeiMeTaMHM W/WIU SBICHUSIMH, 0003HAuaTh JaHHbIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

* cO3/1aBaTh aOCTPaKTHBIN MM peasibHbIN 00pa3 mpeaMeTa 1/UiTi sIBIICHHS;

* CTPOUTH MOJIETI/CXEMY Ha OCHOBE YCIIOBUH 3a1a4i W/ WK CIIoco0a ee pelieHus;

* co3maBaTh BepOalbHbIe, BELIECTBEHHbIE M HMH()POPMALMOHHBIE MOJEIM C  BBIJICICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa i OMpeesieHusl Cocoda pelieHus 3aJ1aql B COOTBETCTBUU C
CUTYyaLlUEH;

* IpeoOpa30BbIBaTh MOJENIN C LENbI0 BBISBICHUS OOLIMX 3aKOHOB, OMPEIESIONIMX JaHHYIO
NpeIMETHYI0 001acTh;

* [IEPEBOJIUThH CIIOKHYIO IO COCTaBy (MHOTOAacleKkTHYI0) HHGOpMaluio U3 Trpaduyeckoro Hiu
(opManTu30BaHHOTO (CUMBOJIBHOI0) MPEACTABICHHS B TEKCTOBOE, U HA000POT;

* CTPOUTH CXEMY, AJITOPUTM JEHCTBUS, HCIPABIATh WM BOCCTAHABIIMBATH HEU3BECTHBIN paHee
aJITOPUTM Ha OCHOBE UMEIOIIETOCs 3HAaHUs 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

* CTPOUTH J0KA3aTEeNIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;



* AaHAJIM3UPOBATh/pe(ICKCUPOBATh  OMBIT Pa3pabOTKM M peanu3aly  y4eOHOro IpOeKTa,
UCCIIeIOBaHMsl (TEOPETUYECKOT0, SMIIMPUUYECKOI0) Ha OCHOBE MPEJIOKEHHOW HMpOOJIEeMHOH cuTyauuw,
MOCTABJICHHOW ENIN W/WJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU POAYKTa/pe3yabTara.

8. CwmpicnoBoe uteHre. O0yJaromuiicsi CMOKET:

* HAXO/UTh B TeKCTE TpeOyeMyro HH(OpMAIUIO (B COOTBETCTBUU C LEJISIMUA CBOCH JEATEIBHOCTH);

* OPUEHTUPOBATHCA B COJEPIKAHUU TEKCTA, IOHUMATh LIEJIOCTHBINA CMBICI TEKCTa, CTPYKTYPUPOBATh
TEKCT;

* yCTaHABJIMBATh B3aUMOCBS3b ONMCAHHbBIX B TEKCTE COOBITHH, SIBJIECHUH, TPOLIECCOB;

* PE3IOMHUPOBAThH IVIABHYIO UJICI0 TEKCTA;

* IpeoOpa3oBbIBaTh TEKCT, «IIEPEBOJA» €ro B APYryl0 MOAAIbHOCTb, MHTEPIPETUPOBATH TEKCT
(XyZIOXKECTBEHHBI M HEXYIO0KECTBEHHBI — Y4eOHBI, HAyYHO-TIOMYJISPHBIN, HHPOPMAITMOHHBINA, TEKCT
non-fiction);

* KpUTHUYECKH OIICHUBATh COIEpKaHue U (hOpMY TEKCTa.

9. @opMHUpOBaHME U PA3BUTHE 3KOJOTMYECKOTO MBIINUICHUS, YMEHHE IPUMEHATH €ro B
[I03HABATEIbHOM, KOMMYHUKATUBHOH, COLMAJIbHOM NPAKTHUKE M NPOPECCHOHAIBHON OpUEHTALUH.
OOyyJaromuiics CMOXeET:

* OIPEIENATh CBOE OTHOILIEHUE K IPUPOJIHOM Cpeie;

* QHAJIM3MPOBATh BIUSHHUE HKOJIOTHYECKUX (DAKTOPOB Ha cpesy OOMTaHUS KUBBIX OPraHU3MOB;

* IPOBOJUTH IPUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMUECKUX CUTYalHil;

* IPOTHO3UPOBATh M3MEHEHUs CUTyalluM HpU CMEHe ACWCTBUS OJHOro ¢akTopa Ha AEHCTBUE
pyroro gakropa;

* pacpoOCTpPaHATh 3KOJOTMYECKHE 3HAHMS W y4aCTBOBATh B IPAKTHMYECKHUX Je€jax IO 3allUTe
OKpY>Karollen Cpeibl;

* BBIpA)XKaTh CBOE OTHOLIEHHE K IIPUPOJIE YePE3 PUCYHKHU, COUMHEHMSI, MOJIEIIH, IPOEKTHBIE PaOOTHI.

10. Pa3BuTHe MOTHBALIMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOTO MCIIOIb30BAHMSI CIIOBAPEN U APYTUX
MOUCKOBBIX cucteM. OOyyaromuicss CMOXKET:

* ONIpEeNeNATh HeOOXOIMMBIE KIIFOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

* OCYLIECTBIIATH B3aUMOJEHCTBHUE C MEKTPOHHBIMU TOUCKOBBIMU CHCTEMAaMHU, CIIOBAPSIMH;

* (hopmMHpoOBaTH MHOKECTBEHHYIO BBIOOPKY M3 IOMCKOBBIX HCTOYHHKOB Jii OOBEKTHBHU3ALUU
PE3YJIBTATOB IOUCKA;

* COOTHOCHTD IOJIyYE€HHBIE PE3YJIbTAaThl TOMCKA CO CBOEH J1€ATEIbHOCTHIO

Kommynukarususbie YY ]|

11. YMeHue opraHu3oBBIBATH Y4eOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIBHOCTh C
yYUTEJIeM U CBEPCTHUKaMH; padoTaTh WHAMBUIYalIbHO W B TpYIIE: HAaXOIUTh OOIee pelIeHHe U
paspemaTth KOH(JIUKTHI Ha OCHOBE COIJIaCOBAHMSI MO3MIMI M ydeTa HHTEpEcoB; (POpMyIUpOBaTh,
apryMEeHTHPOBaTh M OTCTaUBaTh cBOe MHEeHHE. OOyUaromunics CMOXKET:

O ONPEIEIATh BO3MOXKHBIE POJIM B COBMECTHOU JIEATEIbHOCTH;

0 UTPaTh ONPEACIICHHYIO POJIb B COBMECTHOU AEATEIBbHOCTH;

O MPUHUMATD MO3UIIMI0 COOECeIHNKA, TIOHUMAs MO3UIUIO JIPYroro, pa3jandarh B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bI, aKCHOMBI, TECOPHH;

O ONpeeNsATh CBOM JEWUCTBUS W JEHCTBHUS MapTHEpa, KOTOPhIE CIIOCOOCTBOBAIM WM
MIPENATCTBOBAIN IIPOYKTUBHOM KOMMYHUKAIUU;

O CTPOMTH IMO3UTHUBHBIE OTHOLLIEHUS B Ipollecce yueOHOW 1 TTO3HABATENbHOM 1€ TENbHOCTH;

O KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBaThb CBOIO TOYKY 3PEHMs, B JUCKYCCUU YMEThb

BBIJIBUTATh KOHTPAPTYMEHTHI, nepedpasupoBaTh CBOIO MBICIb (BJIaJICHNE MEXaHU3MOM DKBHBAJICHTHBIX
3aMeH);

O KPUTHYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpH3HABaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0;

O npeajaraTe albTepHAaTUBHOE pelIeHNe B KOH(PINKTHOM cUTyaluy;

O BBIJICJIATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUH;

O JIOTOBAapUBaTbCS O TMpaBWIaXx M BOMpocax Uil OOCYXKIEHHS B COOTBETCTBUU C

IIOCTaBJICHHOM Iepe]l TPYIION 3a1a4eH;



O OpPraHU30BBIBaTh yueOHOE B3aMMOJEHCTBHE B rpymmne (OmpeaeisTh oOIue LeiH,
pacrpenenarTs poJid, 10roBapuBaThcs APYr ¢ APYroM U T. 1.);

O YCTpaHATh B paMKax Jdajora paspbiBBl B KOMMYHHKAalHMH, OOYCJIOBJICHHBIC
HEMIOHUMAaHHUEM/HETPUATHEM CO CTOPOHBI cOOECeAHMKA 3a1auu, POPMBI UM COJIEpKAHUS JUajIora.
12. YMEHHE OCO3HAaHHO MCIOJIb30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadeu

KOMMYHHUKAI[MM JJIS1 BBIPQKEHUS CBOMX UYBCTB, MbICIEH W MOTpeOHOCTEH JUIsl IUIAHUPOBAHUA MU
peryjsillud CBOE€W JEATENbHOCTH; BIAQJCHUE YCTHOM UM IHCBMEHHOM pPEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. O0yJaromuics CMOKET:

* ONIPENENATh 3a/1a4y KOMMYHUKAIIMU U B COOTBETCTBUU C HEW OTOMpATh peueBbI€ CPEACTBA;

* 0TOMpaTh U HUCIOJIb30BaTh PEUEBBbIE CPEACTBA B MPOLIECCE KOMMYHHUKALMKU C JPYTHMH JIIOJbMU
(zuanor B mape, B MaJIO rpynne u T. 1.);

* IPEJCTABIATh B YCTHOW MJIM IMCbMEHHOMN (hopMe pa3BEpHYTHIN IJ1aH COOCTBEHHON AEATENbHOCTH;

* cOOMIOIaTh HOPMBI IyOJIMYHOW pEYH, PeriaMeHT B MOHOJOIE€ U JMCKYCCHHM B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a/1auei;

* BBICKa3bIBaTh U OOOCHOBBIBaTb MHEHUE (CYK/I€HUE) U 3alpaliiBaTh MHEHHUE IIapTHEpPa B paMKax
JMaJIora;

* IPUHUMATD PEIICHHUE B XOJI€ IUAJIOTa ¥ COTIACOBBIBATH €TO C COOECEAHUKOM;

* CO3JaBaThb IMCBMEHHBIE «KJIMIIMPOBAHHBIE» M OPUTMHAJIBHBIE TEKCThl C MCIIOJIb30BAaHUEM
HEOOXO/IMMBIX PEYEBBIX CPE/ICTB;

* UCIOJIb30BaTh BepOalibHbIE CPEACTBA (CPEICTBA JIOTHYECKOHN CBSI3M) Uil BBIIEJIEHUS CMbICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHUS;

* ACII0JIb30BAaTh HeBepOaIbHbIE CpencTBa WIH HarJsiJHbIe MaTepUaIbL,
MIOJITOTOBJICHHBIE/OTOOPAHHBIE 1TO/T PYKOBOJCTBOM YUUTEIIS;

* IeJIaTh OLICHOYHBIA BBIBOJ O JOCTHKEHUM L€ KOMMYHUKALIMM HENOCPEACTBEHHO IIOCIE
3aBepUICHHUs] KOMMYHUKAaTUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13. dopMupoBaHHWE M pa3BUTUE  KOMIIETEHTHOCTH B  0O0JACTM  MCIOJb30BaHUS
MH(}OPMALMOHHO-KOMMYHHKAIIMOHHBIX TexHosiorui (nanee — UKT). OOyuaromuiicss CMOXeT:

* [[eJICHANPABIEHHO MCKAaTh M MCIOJb30BaTh HMH(OPMAIMOHHBIE PECYpPChl, HEOOXOAMMBIE IS
penieHust yueOHbIX U MTPaKTUUECKHX 3a/1a4 ¢ momotisto cpeacts UKT;

* BBIOUPATh, CTPOMTHh M MCIIOJIb30BaTh aJE€KBATHYIO HH(POPMALMOHHYIO MOJENb JUIs Tepeaayu
CBOMX MBICIEH CpeACTBAaMM €CTECTBEHHBIX M (POPMaJIbHBIX $3bIKOB B COOTBETCTBUHM C YCIIOBUSMU
KOMMYHHKAIUH;

* BBIICNIATh MH(OPMAIIMOHHBIM acleKT 3ajauyd, ONEepUpOBaTh JAHHBIMH, HCIOJIb30BaThb MOJIEIb
pellIeHns 3a/1a4H;

* HCIIOJIb30BAaTh ~ KOMIBIOTEPHbIE  TEXHOJOTMM  (BKJIIOYas  BbIOOp  a/JE€KBaTHBIX  3ajadye
MHCTPYMEHTAJIBHBIX MPOrpaMMHO-aINapaTHBIX CPEJCTB U CEPBHUCOB) Ui PELICHUsT MH()OPMAIIMOHHBIX U
KOMMYHMKAI[MOHHBIX y4€OHBIX 3aJady, B TOM YKCJE: BBIUMCICHHME, HANUCAaHHE IHCEM, COYMHEHMH,
JIOKJIa/10B, pedepaToB, co3JaHue Npe3eHTaluil 1 1p.;

* MCI0JIb30BaTh MH(OPMALIHIO C YYETOM STHUYECKHUX U MPABOBBIX HOPM;

* co3/1aBaTh MH(OPMAIIMOHHBIE PECYpPChl PAa3HOTO THUIA M JUISL pa3HbIX ayJIUTOPHi, COOJIIOIAThH
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

IIpeameTHBbIE pe3yJIbTATHI.

BeimyckHuK HayuuTcst B S5-6 kiaccax (Ui HCHOIb30BaHUS B TOBCEJHEBHOM JKU3HU U 00ECTIC€UECHUs
BO3MO>XHOCTH YCHEIIHOTO MPOAOKEHNs 00pa3oBaHus Ha 6a30BOM YpOBHE)

* OnepupoBaTh Ha 0a30BOM ypOBHE MNOHATUSIMU: MHOXKECTBO, JJEMEHT MHOXKECTBa,
IMOAMHOXECTBO, MPUHAAJICKHOCTD,

* 3a]1aBaTh MHOXKECTBA NIEPEUHCICHUEM UX DJIEMEHTOB;

®* HaXOJUTh IEPECCUCHUC, O6T)GJII/IHGHI/IC, IIOJIMHOKECTBO B HpOCTefIIHHX CUTyalluAdX.

B noBceHEBHOI KU3HU U ITPU U3YYCHHUH APYTUX IPEIMETOB:

* pacro3HaBaTh JOIMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucna



* OnepupoBaTh Ha 6a30BOM YPOBHE NMOHATHUSMH: HATYpaIbHOE YUCIIO, IIEJI0E YUCIIO, OOBIKHOBEHHAS
IpoOb, necsaTUYHas APOOb, CMEIIaHHOE YUCIIO, PAllMOHAILHOE YHCIIO;

* CIIOJB30BATh CBOMCTBA YMCEN M MpaBWwiIa JACHUCTBUH C palMOHAIBHBIMU YHUCIAMHU [PHU
BBIITOJIHEHUH BBIUMCIICHUN;

* HCIIOJB30BATh MPU3HAKHU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIUKCICHUN U PEIICHUU
HECJIOKHBIX 3371a4;

* BBINOJHATH OKPYIJICHUE PAllMOHATIBHBIX YUCEN B COOTBETCTBUHU C MTPABUIIAMU;

* CPaBHHMBATh PALIMOHAJIBHBIE YHCIIA.

B noBceiHeBHOIM KU3HU U PU U3YYEHUU APYTHUX MPEAMETOB:

* OLIEHUBATh PE3yJbTaThl BBIUMCICHUN IIPU PELICHUU IPAKTUYECKUX 33]1a4;

* BBINOJIHATH CPABHEHUE YHCEJI B PEATbHBIX CUTYAIIUsX;

* COCTaBJISITh YMCIIOBBIE BBIPAKECHUSI MPU PEIICHUM IPAKTHYECKUX 3aJad M 3aJad M3 JAPYTrux
y4eOHBIX IPEMETOB.

CraTucruka u Teopusi BEpOATHOCTEHN

* [IpencraBnsTh JaHHBIC B BUJE TAOJUII, JUATPAMM,

* YUTaTh UH(OPMALIHIO, IPEICTABICHHYIO B BUJIE TAOIHUIIbI, AUATPAMMBI.

TekcToBble 3a1a4n

* PemaTh HecOKHBIE CIO’KETHBIC 33[]a4M Pa3HbIX THIIOB Ha Bce apupMeTHdecKue 1eHCTBUS;

* CTPOUTH MOJICIIb YCIIOBUS 3a7a4u (B BUJI€ TAOJIUIIbI, CXEMbI, PUCYHKA), B KOTOPOU JaHbl 3HAYCHUS
JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJbIO MIOUCKA PEILICHUS 3a1a4H;

* OCYILIECTBIIATH CIIOCOO MOMCKA PEHICHUS 3a/1a4d, B KOTOPOM PACCYKICHHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBHIO;

* COCTaBJIAITH IIJIAH PEILICHUS 3aa4H;

* BBIJICJIATH ATAlbl PEIICHUS 3aa4H;

* UIHTEPIIPETUPOBATHh BHIYUCIUTEIBHBIC PE3YJIBTATHI B 33Jlaue, UCCICAOBATh MOJIYYCHHOE pEelIeHue
3a/1a4u;

* 3HATh Pa3JIM4KMe CKOPOCTEH 00BEKTA B CTOSUEH BOJE, MPOTUB TEYCHHS U 0 TEUYCHUIO PEKU;

* pemiaTh 3aJa4M Ha HAXO0K/ICHHE YaCTH YUCIIA U YUCIIA 110 €r0 YacTH;

* pemaTh 3aJla4yd pa3HbIX TUIMOB (Ha pabOTy, Ha TOKYIKHU, HAa JBWKEHUE), CBA3BIBAIOLIUX TpPU
BEJIMYUHBI, BBIJICATH 3TH BEJIMUYUHBI U OTHOUIEHUSI MEXIY HUMU;

* HAXOAWTH MPOIEHT OT YHUCJa, YUCJIO MO MPOILEHTY OT HETO, HaAXOAHUTh MPOIIEHTHOE OTHOIIECHUE
JBYX YUCEN, HAXOAUTh MPOLEHTHOE CHUKEHUE WIIH MPOLIEHTHOE MOBHIIIIEHUE BEIUYHUHBIL;

* peraTh HECIOXKHBIC JIOTHUECKHUE 33]Ja4l METOJIOM PaCCYKICHUH.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

* BBIJIBUTATh TUIIOTE3bI O BO3MOXHBIX MPEEIbHBIX 3HAUCHUSIX UCKOMBIX BEJTMYUH B 3aja4e (J1e1aTh
MPUKUIKY)

Harnsannas reomerpus

I'eomeTpuueckue Gpurypsl

* OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMU: (PUTypa, TOUKA, OTPE30K, MpsimMas, JIyd, JIOMaHasl,
yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK M UYETHIPEXYTOJbHUK, MPSMOYTOJIbHUK U KBAApPaT, OKPY>KHOCTh U
KpyT, MPSAMOYTOJIBHBIN Tapaiienenunea, Kyo, map. M3o0paxars nu3ydaemble (GUTYpBI OT PYKH U C
MOMOIIIBIO JIMHEWKU U UPKYJIA.

B moBcenHeBHOIM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

* pelaTh NPaKTHUYECKHUE 33J]a4i ¢ IPUMEHEHHUEM TIPOCTEUIIINX CBOUCTB QUTYD.

N3mepenust u BEIYUCTICHUS

* BBINIOJHATh HU3MEPEHUE JIMH, PACCTOSHUN, BEJIIMYMH YIJIOB, C MOMOIIbI0O MHCTPYMEHTOB [JIf
W3MEPEHM JIJIUH U YIJIOB;

* BBIYUCIIATH TUIOMIAIN TPSIMOYTOJIbHUKOB.

B moBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

* BBIYUCIISITh PACCTOSIHUSI HA MECTHOCTHU B CTaHJIAPTHBIX CUTYALMSIX, IJIOIAIN MPSIMOYTOJIbHUKOB;

* BBINIOJIHATH MPOCTEHIINE MOCTPOCHUSI U M3MEPEHHs] Ha MECTHOCTH, HEOOXOIMMbIE B pealbHON
KU3ZHHU.



Hcropus matemMaTuku

* ONMCHIBATh OTJENbHBIC BBIJAIOIINECS PE3yJbTaThl, MOJYYCHHBIC B XOJI€ PAa3BUTHS MaTEMaTHKH
KaK HayKu;

* 3HAaTh TNPUMEPHl MAaTEMATHYECKUX OTKPHITHA W WX aBTOPOB, B CBSA3M C OTCUYECTBEHHOM U
BCEMHUPHON UCTOPUEH.

BBINTyCKHHK TOTYYUT BO3MOXKHOCTh HAay4HUThCS B 5-6 Kjaccax (i1l 0O€CTeYeHHsS] BO3MOXKHOCTH
YCIICHIHOTO MPOJODKEHUS 00pa3oBaHus Ha 0A30BOM H YTIIyOJIEHHOM YPOBHSX )

DeMEHTHI TEOPUH MHOKECTB M MATEMaTHYCCKOM JIOTHKH

* OnepupoBaTh  MOHATHUAMH: MHOXXECTBO, XapaKTEPUCTUKH MHOKECTBA, 3JIEMEHT MHOKECTBA,
MyCTO€, KOHEUYHOE ¥ OECKOHEUHOE MHOYKECTBO, ITOJAMHOKECTBO, TPUHAIJICIKHOCTD,

* ONPEIENIATh MPUHAIICIKHOCTh HIEMEHTAa MHOXKECTBY, OOBEIMHEHUIO U MEPECCUCHUI0 MHOXKECTB;
3a/1aBaTh MHOKECTBO C TTOMOIIBIO TIEPEUUCIICHHUS AIIEMEHTOB, CIOBECHOTO OTTMCAHUSI.

B noBceHeBHOIM KU3HU U MPU U3YUYEHUU APYTHUX MPEAMETOB:

* pacro3HaBaTh JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHNS,

* CTPOUTH IIEMOYKH YMO3AKITIOUYEHUH HA OCHOBE HUCIIOJIb30BAHMSI MIPABHII JIOTUKH.

Yucna

* OnepupoBaTh MOHATUSIMHU: HATYPAIBHOE YMCIIO, MHOKECTBO HATYpPaJbHBIX YHCE, 1I€JI0€ YUCIIO,
MHOECTBO IIEJIBIX YHCEJI, OOBIKHOBEHHAs APO0b, IeCATUYHAs APOOb, CMEIIAHHOE YHCII0, PAIIMOHAIEHOE
YHUCJIO, MHOXKECTBO PAllMOHAJIBHBIX YHCEN, TeOMETpUUYecKass HMHTEpIIpeTalus HaTypalbHBIX, IEJbIX,
palMOHAIBHBIX;

* [IOHUMATh U OOBSICHATH CMBICI TO3UIIMOHHON 3alMCH HATYPAJILHOTO YUCIIA;

* BBITTOJTHATH BBIYMCJICHUS, B TOM YHCIIC C UCIIOJIB30BAaHUEM MPHUEMOB PAIIMOHAILHBIX BBIYHCICHUM,
00OCHOBBIBAThH AJITOPUTMBI BHITIOTHCHHS ICHCTBUIA;

* HCIOJIB30BATh MMPU3HAKYU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbl 1 IpOU3BEAECHUS YHUCEN
IIPHU BBITIOJHEHUU BBIYMCIICHUI U PEIICHUU 3a/1a4, 000CHOBBIBATH NMPU3HAKHU JEITUMOCTH;

* BBINIOJIHATH OKPYTJICHUE PAIMOHATBHBIX YMCEN C 3aJaHHONW TOUHOCTHIO;

* YIOPSIIOYMBAThH YUCIIA, 3alTUCAHHBIC B BUJIE OOBIKHOBEHHBIX M JIECATUYHBIX IPOOEH;

» HaxoauTh HOJI 1 HOK umcen u ncnonab30BaTh UX IPU PELICHUU 33/13;.

* ONEPUPOBATH MOHATHEM MOJIYJIb YUCIIA, TEOMETPpUYECKass HHTEPIPETALIMS MOJTYJIS YUCIa.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

* IPUMEHSTHh TIpaBUja MPUOJIDKCHHBIX BBIYUCICHUM TIPH PEIICHHH MPAKTUYECKUX 3a7ad |
pEelIeHnH 3aa4 JPYTUX Y4eOHBIX MPEeIMETOB;

* BBITIOJTHATh CPaBHEHUE PE3YJIbTATOB BBHIYMCIICHUN MpPU PEIICHHH MPAKTHYECKUX 3a7ad, B TOM
qrclie TPUOTMKEHHBIX BRIYUCICHUN;

* COCTaBJISITh YHUCIIOBBIC BBIPAKEHUS U OIEHWBATh UX 3HAYEHUS MPU PEIICHUU MPAKTUYECKUX 3a]1a4
U 337124 U3 IPYTUX y4eOHBIX MPEIMETOB.

YpaBHEHHsI U HEpABEHCTBA

* OnepupoBaTh MOHATHSIMHU: PAaBEHCTBO, YMCIOBOE PABEHCTBO, YPaBHEHHUE, KOPEHb YpPaBHEHUS,
perieHne ypaBHEHH S, YUCIIOBOE HEPABEHCTRO.

Craructuka u Teopus BEpOSTHOCTEHN

* OnepupoBaTh TMOHATHUSAMH: CTOJIOYATHIE W KPYrOBBIC IHWArpaMMbl, TaOJHUIbI JTaHHBIX, CpEIHEE
apu(pMeTHIECcKOEe,

* U3BJIEKaTh, MHPOPMAIIHIO, PEJCTABICHHYIO B TA0IHIIAX, HA JUArpaMMax;

* COCTaBIIATH TAOIUIIBI, CTPOUTH AUATPaMMbI HA OCHOBE JaHHBIX.

B moBcenHeBHOM KU3HU U IPU U3YYEHUH APYTHX MPEAMETOB:

* U3BJIEKATh, MHTEPIIPETHPOBATh U MPEOOPA30BLIBATH HHPOPMAIIHIO, MIPEACTABICHHYIO B TaOIHUIIaX
Y Ha JuarpaMMax, OTPa)karolyr0 CBOMCTBA U XapaKTEPUCTUKU PEATHHBIX TPOIECCOB U SIBJICHUHN.

TekcToBbIE 3a/1aUn

* Pemmate mpocCThI€ M CIOXKHBIE 337]a4H PAa3HBIX THUIIOB, a TAK)KE 3aa4U MTOBHIIIICHHOW TPYIHOCTH;

* HCMOJB30BATh Pa3HbIE KPAaTKWE 3alUCU KAK MOJENM TEKCTOB CIIOXHBIX 3a7ad Il MOCTPOEHUs
MMOMCKOBOM CXEMBI U PEIICHHS 3a/1a4,



*3HaTh U MPHUMEHITH 00a crocoba Moucka pemieHus 3agad (OT TpeOOBaHUS K YCIOBHIO H OT
YCJIOBHS K TPEOOBAHUIO);

* MOJICJIMPOBATh PACCYXKICHHSI ITPHU MOUCKE PELICHHUS 33124 ¢ IOMOIIBIO Tpad-CXEMBI;

* BBIICIISITH ATAIbI PEUICHUS 3a/1a4K U COJIep KaHKe KaXKI0ro dTara;

* UHTEPIPETHUPOBATH BBHIYMCIUTEIbHBIE PE3YyJIbTATHl B 33/1a4e, UCCIEI0BATh MOJYYCHHOE peIleHUEe
3a/lauu;

* QHAJIM3MPOBAaTh BCEBO3MOKHBIE CHTYallUd B3aUMHOTO DACIHOJOXKEHHS JBYX OOBEKTOB H
U3MEHEHHE HX XapaKTEepUCTUK IpPH COBMECTHOM JABM)KEHHUU (CKOPOCTb, BpEMsl, PACCTOSHUE) MpU
peILIeHUH 33a]a4 Ha JBM)KEHUE BYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIMOJIOKHBIX HAPABICHUSX;

* HCCJIEIOBaTh BCEBO3MOXKHBIE CHUTyallMd TIpU PELIEHUWU 3aJad Ha JABIDKEHHE 110 peke,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

* pelaTh pa3HOOOpa3HbIE 3a/1a4H «HA YaCTU»,

*pemarb U OOOCHOBBIBATH CBOE pEUICHHWE 3a7ay (BBLACIATH MaTEeMaTUYECKyl0 OCHOBY) Ha
HAXO0XJICHHUE YaCTH YKCIIa M YUCJIa IO €ro YacTU Ha OCHOBE KOHKPETHOT'O CMbICIIA JpOooH;

* 0CO3HABATh U OOBACHATH UACHTUYHOCTD 33124 Pa3HBIX TUIIOB, CBS3BIBAIOIINX TPU BEIHMUYMHBI (HA
paboTy, HA MOKYIIKH, HA ABUKCHHE); BBIACIATh 3TU BETUYMHBI M OTHOLICHUS MEXIYy HUMH, IPUMEHSThH
UX MIPH PEUICHNH 33/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4M YKa3aHHBIX THIIOB.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

* BBIJICJIATH IPY PEUICHUH 33/1a4 XapaKTEPUCTHUKU pacCCMaTPUBAEMON B 3aj[aue CUTYalluH, OTIINYHbIC
OT peaNbHBIX (T€, OT KOTOPBIX aOCTParupoBajIiCh), KOHCTPYHPOBATh HOBBIE CUTYallUH C YYETOM AITHX
XapaKTePUCTHK, B YACTHOCTH, TIPH PEUICHNUH 33124 Ha KOHIIEHTPAINH, YIYUTHIBATh IUIOTHOCTH BEIIECTBA;

* peliaTh U KOHCTPYUPOBATh 33aJla4l HA OCHOBE PACCMOTPEHHS PeallbHbIX CUTYAallHil, B KOTOPHIX HE
TpeOyeTCsl TOUHBINA BEIYUCIUTEILHBINA PE3YIIbTaT;

* pelaTh 3a7a41 Ha JBI)KEHUE TI0 PEKe, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA.

Harmsannas reomerpus

I'eomeTpuueckue Gpurypsl

* 3BnekaTh, HHTEPIIPETUPOBATh U MPE0OPa30BHIBATh MHPOPMAIIUIO O TEOMETPHUYECKUX (PHUTYpax,
IIPE/JICTaBICHHYIO Ha YepTexkKax;

* 1300pakaTh U3y4aeMble QUTYPHI OT PYKH U C TIOMOIIBI0 KOMITBIOTEPHBIX HHCTPYMEHTOB.

W3mepeHus v BBIYUCIEHUS

* BHITIOJIHATh U3MEPEHUE UTMH, PACCTOSHUM, BEIMYMH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB JIJIS
M3MEPEHUH JUIMH U YTJIOB;

* BBIYUCIIATh  IUIOMANKA  TIPSIMOYTOJIEHUKOB, KBaJ[paTOB, 00BEMBI  MPSMOYTOJBHBIX
napajiesienune10B, KyooB.

B noBceiHEBHOI KU3HU U TTPHU U3YYSHHUH APYTUX IPEIMETOB!

B noBceHEeBHOI KU3HU U IPU U3YYEHUHU APYTHX IPEAMETOB:

* pemarh MPaKTUYECKHE 33Ja9 ¢ TPUMEHEHHEM IPOCTEHIIINX CBOICTB (QUTyp.

W3mepeHus v BHIYUCIEHUS

* BEITIOJIHATh W3MEPEHUE UIMH, PACCTOSHUM, BEJIMYWH YTJIOB, C MOMOINBI0 HHCTPYMEHTOB IS
M3MEPEHUH JUTMH U YTJIOB;

* BEIYUCIIAATH TUTOMIAAN TIPSMOYTOJIEHUKOB.

B noBceiHEBHOI KU3HU U ITPU U3YYCHHUH JAPYTUX MPEIMETOB:

* BEIYUCIISATH PACCTOSHHSI HA MECTHOCTH B CTAHIAPTHBIX CUTYAIUSIX, TUTOIIAAN TPSIMOYTOJIEHUKOB;

* BBIMOJIHATh MPOCTEHIINE MOCTPOCHHUS U HM3MEPEHHs HAa MECTHOCTH, HEOOXOIUMBIE B pPEalbHOM
KHU3HH.

HcTopus MaTeMaTUKu

* OTHCHIBATH OTJICNIbHBIC BBHINAIONIMECS PE3YNbTaThl, TOJYYCHHBIC B XOJ€ Pa3BUTHS MAaTEMAaTHKH
KaK HaYyKU;

* 3HaTh TPHUMEPHl MATEMaTHYECKUX OTKPBITHA W WX aBTOPOB, B CBSI3M C OTCUECTBEHHOW H
BCEMHUPHOW UCTOPUEH.

BbInycKHUK MOMYYUT BO3MOXKHOCTH HAy4YHMThCsl B 5-6 kiaccax (Ass oOecriedeHHsi BO3MOXKHOCTH
YCIICIIHOTO NMPOJODKEHUS 00pa3oBaHUs Ha 0A30BOM H YTITyOJIEHHOM YPOBHSX )



DNEeMEHThI TEOPUU MHOKECTB M MATEMATUUYECKOM JIOTUKU

* OnepupoBaTh MOHATHUSIMHU: MHOXECTBO, XapAaKTEPUCTUKH MHOXKECTBA, SJIEMEHT MHOXECTBA,
MyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TTOJIMHOKECTBO, IIPUHAIICIKHOCTb,

* ONIPEACIATh MPUHAMICKHOCTh AIEMEHTa MHOXKECTBY, OOBEAMHEHUIO M TIEPECEUCHUIO MHOKECTB;
3a/1aBaTh MHOKECTBO C TTOMOIIIbIO TIEPEUUCTICHUS FJIEMEHTOB, CIIOBECHOTO OMTUCAHUSI.

B noBcenHeBHOM KU3HU U TIPU U3YUYECHHUH APYTUX MPEAMETOB:

* pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHMUS;

* CTPOUTH LIEMOYKHA YMO3AKIIOUEHUN Ha OCHOBE MCIOJIb30BaHUS MTPABHUIT JIOTHKH.

Yucna

* OnepupoBaTh MOHATHAMU: HATYpPaJIbHOE YMCIIO, MHOKECTBO HATYPAJIbHBIX YHCEN, LIEJI0€ YUCIIO,
MHOJKECTBO LIEJBIX YHCEl, OOBIKHOBEHHAs P00k, JeCSITHYHAS IPOOh, CMEIIAaHHOE YHCIIO, PAllMOHALHOE
YUCJI0, MHOKECTBO pAIlMOHAIBHBIX 4YHCEJ, T€OMETPUYECKas HHTEpHpeTanus HaTypalibHbIX, LEJbIX,
palMOHATBHBIX;

* [IOHUMATh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYPaJbHOTO YHCIIA;

* BBINIOJIHATH BBIYMCIICHUS, B TOM YHCJI€ C UCIIOJIb30BAHUEM MPUEMOB PAITHOHAIBHBIX BHIYMCIICHHM,
000CHOBBIBAThH AJITOPUTMbI BBITTOJTHCHUS ACHCTBUH;

* HCIIOJIB30BATh MPU3HAKHU JIETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMMbI U IPOU3BEACHUS YUCEI
TP BBITIOJIHEHUH BBIYMCIICHUH M PEIICHUH 3a71a4, 000CHOBBIBATh MPU3HAKHU JCIIMMOCTH;

* BBITIOJIHATH OKPYIVICHUE PAIMOHATBHBIX YUCEN C 33IaHHOW TOYHOCTHIO;

* YIOPSAOYMBATH YMCIIA, 3aIIMCAHHBIC B BUJIE OOBIKHOBEHHBIX U AECATUYHBIX APOOEH;

» Haxoauth HOJI 1 HOK wmcen u ucronb30BaTh UX MPU PEIICHUU 33]1a;.

* OIIEPUPOBATH MOHATHEM MOJYJIb YUCIIA, FEOMETPUUECKAss MHTEPIPETALUs MOIYJIS YUCa.

B noBcenHeBHOIM KU3HU U MPU U3YYECHUU APYTHUX MPEAMETOB:

* IPUMEHSATHh TpaBUjIa TPUOJMKCHHBIX BBIYMCICHHA TIPH PEIICHWM IPAKTUYECKUX 3a7ad |
pelIeHUY 3a/1a4 IPYTruX y4eOHBIX MPEAMETOB;

* BBIIIOJIHATh CPABHEHUE PE3YJIbTATOB BBIYMCICHUN NpPU PEHICHUH MNPAKTUYECKUX 337a4, B TOM
YHUCJIe MPUOIMKEHHBIX BBIUMCICHUH;

* COCTaBJISITh YHCIIOBBIE BBIPAKEHUSI M OLIEHUBATh UX 3HAYEHUS MPU PELICHUU NPAKTUUYECKUX 3a]1a4
Y 3a/1a4 U3 JPYruX Y4eOHBIX TPEIMETOB.

VYpaBHEHUs U HEpABEHCTBA

* OnepupoBaTh MOHATHSIMHU: PAaBEHCTBO, YHCIIOBOE PABEHCTBO, ypaBHEHHME, KOPEHb YpaBHEHUS,
pelieHne ypaBHEeHMsI, YUCIOBOE HEPABEHCTBO.

Craructrka u Teopus BEpOSTHOCTEH

* OnepupoBaTh MOHATUSMU: CTOJIOUATHIE M KPYTOBbIE JUMarpaMMbl, TaOJIHIIBI JAHHBIX, CpeIHEe
apudmernyeckoe,

* U3BJIEKaTh, MH(OPMAILIKIO, TPEJICTABICHHYIO B TaOMUIaX, HA AUAarpaMMax;

* COCTaBJISITh TAOJIMIIBI, CTPOUTDH TUATPAMMBI HA OCHOBE JIaHHBIX.

B noBcenHeBHOM KU3HU U MIPU U3YYEHUU APYTHX MPEAMETOB:

* U3BJIEKAaTh, UHTEPIIPETUPOBATh U MPEOOPa30BhIBaTh HHPOPMAIINIO, MPEJCTABICHHYIO B TaOJIUIIaxX
Y Ha AuarpaMMax, OTpa)arolyl0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX MPOLIECCOB U SBJICHUM.

TexcToBBIE 3a1aUN

* Pemath npocThi€ U CHOKHBIE 33]Ja4K PAa3HBIX THUIIOB, a TAKXKE 3a7a4d MOBBIIIIEHHOW TPYIHOCTH;

* HCTIOJB30BATh Pa3HBbIE KPATKHE 3aMUCH KaK MOJETH TEKCTOB CIOXKHBIX 3a/lad JJIS MMOCTPOCHHS
MMOMCKOBOM CXEMbI U PEIICHUS 3a/1aY;

* 3HATh W NPHUMEHATH 00a crocoba moucka pemieHus 3amad (0T TpeOOBaHHWS K YCIOBUIO M OT
yCIOBUS K TPEOOBAHUIO);

* MOJICTUPOBATH PACCYXKJICHUSI TIPY TTOMCKE PEIICHUS 3a/1a4 ¢ IIOMOIIIBIO Tpad-CXEeMBbI;

* BBIJIEJIATH ATAMbl PEIICHUS 3aJa4H U COAEP)KaHUE KaK/10r0 ITara;

* HHTEPIIPETUPOBATHh BHIYUCIUTEIBHBIE PE3YJIBTATHl B 33/la4ue, UCCIIEI0BATh MOJYYCHHOE pelieHne
3aJ1a4u;



* QHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYallUd B3aMMHOTO pPAcCIOJIOKEHHUS JIByX OOBEKTOB M
M3MEHEHHE MX XapaKTEepPUCTUK MPH COBMECTHOM JABI)KEHHUU (CKOPOCTb, BPEMsl, PACCTOSHUE) MpU
pelLIeHUH 33724 Ha JBM)KEHUE BYX O0BEKTOB KaK B OHOM, TaK U B POTUBOIIOJIOKHBIX HAIIPABICHUSAX;

* HCCJIEIOBaTh BCEBO3MOXKHBIE CHUTYyalldd TIpU pELIEHUU 3aJad Ha JABIDKEHHE 110 peKe,
paccMaTpuBaTh pa3HbIe CUCTEMbI OTCUETA;

* pelaTh pa3sHOOOpa3HbIE 3a/1a4H «HA YACTU»,

*pematb U OOOCHOBBIBATH CBOE pEUICHHWE 3adad (BBLACTATH MaTEMaTHYECKYl0 OCHOBY) Ha
HAXO0XJICHHUE YaCTH YHCIIa M YUCJIa IO €ro YacTH Ha OCHOBE KOHKPETHOT'O CMbICIIA JpOooH;

* 0CO3HABaTh U OOBACHATH WACHTUYHOCTD 33/1a4 Pa3HBIX THIIOB, CBA3BIBAIOIIMX TPHU BEIWYHHBI (HA
paboTy, HA MOKYIIKH, HA ABM)KEHUE); BBIIEIATH 3TU BEIMYMHBI U OTHOIIECHUS MEXIY HUMH, IPUMEHSITh
UX MIPU PELICHNH 33/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4l YKa3aHHBIX THIIOB.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

* BBIJICJIATH IIPY PEUICHUH 33/1a4 XapaKTePUCTUKU pacCCMaTPUBAEMOM B 3aJjaue CUTyalllH, OTJINYHbIE
OT pealbHBIX (T€, OT KOTOPBIX aOCTParupoBajIiCh), KOHCTPYHPOBATh HOBBIE CUTYallUU C YYETOM ATHX
XapaKTePUCTHK, B YACTHOCTH, MIPH PEIICHUH 337a4 Ha KOHIICHTPAIIUH, YYUTHIBATh IJIOTHOCTH BEIIECTBA;

* peliaTh U KOHCTPYUPOBATh 33Jla4d HA OCHOBE PACCMOTPEHHS PeallbHbIX CUTYallui, B KOTOPBIX HE
TpeOyeTCsl TOUHBIA BEIYUCIUTEIILHBINA PE3YIIbTaT;

* pelaTh 3a7a41 Ha JBIKEHUE TI0 PEKe, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA.

Harmsannas reomerpus

I'eomeTpuueckue Gpurypsl

* 3BnekaTh, MHTEPIIPETUPOBATh U MPeoOpa30BhIBaTh HH(YOPMAIIMIO O TeOMETpUYEeCKHX (urypax,
MIPEJICTABICHHYIO HA YepTeKax;

* n300pakaTh U3y4aeMblie QUTYPHI OT PYKH U C TOMOIIBI0 KOMITBIOTEPHBIX HHCTPYMEHTOB.

W3mepenus u BIYUCIICHUS

* BBIMIOJIHATh M3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C MOMOIIBIO HHCTPYMEHTOB JUIS
WU3MEpEeHU IJIUH U YIJIOB;

* BEIYUCIISTh IO  TPSIMOYTOJHHHUKOB, KBaJ[paTOB, 00BEMBI IPSIMOYTOJIBHBIX
napajiesienune10B, Kyoos.

B noBceiHEBHOI KU3HU U TTPHU U3YYSHHUH JAPYTUX IPEIMETOB!

* BBIYHCIISITh PACCTOSHUS Ha MECTHOCTH B CTaHAAPTHBIX CUTYyallUAX, IUIOMIAJAW YYacTKOB
MPSIMOYTOJIbHON (hOPMBI, 00bEMbI KOMHAT;

* BBIMOJIHATH MPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOMMBbIE B PealbHOM JKU3HU;

* OIICHUBATh pa3Mepbl peabHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.

HcTopus maTemMaTuku

* XapakTepru30BaTh BKJIAJ BBIJAIOIINXCS MAaTEMAaTHKOB B Pa3BUTHE MATEMATHKH W WHBIX HAayYHBIX
obacTei.

BrimyckHuK HayduTcest B 7-9 kiaceax (Ui HCIIOTIB30BAHUS B TOBCETHEBHOM KU3HU U 00ECTICUCHHUS
BO3MOKHOCTH YCIIELTHOT'O MPOJIOJDKEHUs 00pa3oBaHMs Ha 0a30BOM YpPOBHE)

DJeMEeHTHl TEOPUU MHOXKECTB M MATEMaTHIECKOH JIOTHKHU

* OnepupoBaTh Ha 0a30BOM ypOBHE NOHATUSIMU: MHOXKECTBO, JJEMEHT MHOXKECTBa,
MTOJIMHOXECTBO, TPHHAIIC)KHOCTB;

* 3a]1aBaTh MHOXKECTBA NIEPEUHCICHUEM UX DJIEMEHTOB;

* HAXO/IUTh MEepeceYeHre, 00 bEAMHEHNE, TOJMHOKECTBO B IPOCTEUIIINX CUTYaIUsX;

* OIIEpHPOBATh Ha 0230BOM YPOBHE MOHATUAMU: OIpEe/ieHHEe, aKCHOMa, TEOPEMa, JI0Ka3aTeNIbCTBO;

* IPUBOUTH TIPUMEPHI U KOHTPIIPHUMEPHI JIJIS TIOATBEPKACHUS CBOUX BBHICKA3bIBAHUH.

B noBceiHEBHOI KU3HU U TPU U3YYEHHUH JAPYTUX IPEIMETOB:

* UCTIOJIH30BaTh TpadUUecKoe TMPEICTABICHUE MHOXKECTB ISl OIHMCAHUS PEAbHBIX MPOIECCOB H
SBJICHU, TIPU PEIICHUH 3a]1a4 APYTUX y4eOHBIX MPEIMETOB.

Yucna

* OnepupoBaTh Ha 6a30BOM YpPOBHE MOHATUSAMH: HaTypalbHOE YHCIIO, IIeJI0€ YUCII0, OOBIKHOBEHHAS
Ipo0b, AecsITHYHAs IpoOb, cMeIIaHHas ApOoOb, pallMOHATBLHOE YHUCIIO0, apu(PMETHUYECKUH KBaJIpaTHBIN
KOpPEHB;



* UCIIOJI30BaTh CBOKMCTBA YMCEN U ITPABUJIA ICUCTBUN IPH BBINIOJHEHUN BbIUYHCICHUN;

* UCIIOJI30BaTh MPU3HAKU AEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINMOJHEHUH BBIYUCICHUN U PEILICHUN
HECJIOKHBIX 3a]1a4;

* BBIIIOJIHATH OKPYIVIEHUE PAllMOHAJIBHBIX YUCEN B COOTBETCTBUHU C MTPABUJIAMU;

* OLICHUBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOIO LIEJIOr0 YHCIIA;

* pacno3HaBaTh PallMOHAJIbHbIE U UPPALMOHAIIBHBIC YHUCIIA;

* CpaBHHUBATh YUCJIA.

B noBcenHeBHOM KWU3HU U IPU U3YYEHUU APYTHX IPEAMETOB:

* OLICHUBATh PE3YyJbTAThl BRIUMCICHUN MIPHU PELICHUU MTPAKTUUYECKUX 33]1a4;

* BBINIOJIHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYAIUsX;

* COCTaBJISITh YHUCJIOBBIC BBIPAKEHMSI MPU PEIICHUHM TMPAKTHUYECKUX 3a7ad W 3a]ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

ToxnecTBeHHBIE TPeoOpa3zoBaHUs

* BoInonHATh HECNOXKHBIE MPeoOpa3oBaHMsl ISl BHIYMCICHHUS 3HAYEHUH YHCIIOBBIX BBIPAXKEHUH,
COJIEPIKAILMX CTETNIEHU C HATYPaJIbHbIM [MOKA3aTEJIEM, CTENICHH C LIEJIBIM OTPUILIATEIbHBIM [T0KA3aTEIIEM;

* BBITIOJIHATH HECJIOKHBIE MPEeoOpa30BaHUs LENbIX BBIPAXKEHUN: PAaCKpbIBaTh CKOOKH, MPUBOIUTH
MOJ0OHBIE CIaraeMble;

* HCIIOJIb30BaTh (OPMYIJBI COKPAIICHHOTO YMHOXEHHs (KBaJpaT CYMMBI, KBaapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) VISl YIIPOILEHUS BBIYUCIICHUIN 3HAUCHUN BBIPAKCHUI;

* BBINIOJIHATh HECJIOXHBIE MpeoOpa3oBaHusi APOOHO-IMHEHHBIX BBIPAKEHUH U BBIPAKEHUN C
KBaJPaTHBIMU KOPHSIMH.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

* IOHUMATh CMBICJI 3aIIUCH YHCJIA B CTAHAAPTHOM BHJIE;

* OIepUpOBaTh HAa 6GA30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aMUCH YHCIAY.

YpaBHEHHUsI U HEPABEHCTBA

* OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMH: PaBEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHUE,
KOpPEHb YPaBHEHUSI, PEILICHUE YPABHEHUSI, YACIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

* IPOBEPSATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JIMHEHHBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASAIIMECS K TUHEUHBIM;

* pemiaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;

* IPOBEPSATH, ABISETCA JIU TAHHOE YUCJIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

* peliaTth KBaJIpaTHBIE YpaBHEHH 10 GopMylie KOpHEH KBaIpaTHOTO ypaBHEHUS;

* 1300paxkaTh PEIICHUs] HEPABEHCTB M MX CUCTEM Ha YHCJIOBOW MIPSIMOIA.

B noBcenHeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

* COCTaBJISITh M pEIIAaTh JIMHEWHBIC YpPaBHEHUS TPH PEIICHUM 3a7ad, BO3HUKAIONIUX B JPYTHX
y4eOHBIX MpeaMETax.

OyHKIUU

* Haxonuth 3HaueHne GyHKIIUU 1O 3aJaHHOMY 3HAUYEHHUIO apTyMEHTa;

* HAXOJWTH 3HAYCHUE apTyMEHTA 110 3aJJaHHOMY 3HAUYC€HUIO ()YHKIIUH B HECIOXKHBIX CUTYaIIHSIX;

* ONIPE/ICNIATh MOJIOKEHUE TOUYKH IO €€ KOOpAWHATaM, KOOPJMHATHI TOYKU MO €€ MOJIOKEHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

*mo TpaduKy HAXOAWTH OONIACTh OMpEeAeNCHUs, MHOXKECTBO 3HAUYCHUU, HYIH (QYHKIUH,
MIPOMEXKYTKH 3HAKOMOCTOSTHCTBA, MMPOMEXKYTKH BO3pacTaHUsI U yObIBAaHWs, HAMOOJbIIIEE U HAaUMEHBIIIEe
3HaueHUS QYHKIIHH,

* CTpOUTH TpaduK JUHEHHON (PYHKINH;

* IPOBEPSATh, SABIAETCA KM JaHHBIM Tpaduk TpaduKoM 3aJaHHON (GYHKIUU (JTHHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPIUOHATILHOCTH);

* OTIIPENENATh MPUOIMKEHHBIE 3HAU€HUSI KOOPJMHAT TOUKH MepecedeHus TpaduKkoB (yHKITUI;

* ONIEpUPOBATh Ha 0a30BOM ypOBHE TOHATUSMHU: IMOCJIEIOBATEIBLHOCTh, apu(pMeTHUYECKas
MIPOTPECCHsl, TEOMETPUYECKAS ITPOTPECCHS;

* pemaTth 33Jayd Ha MPOTPECCHM, B KOTOPHIX OTBET MOXET OBITh MOJY4YEH HEMOCPEACTBEHHBIM
MoJIcueToM 0€e3 MpruMeHeHHs (popmyi.



B noBcenHEBHOM KU3HU U IIPU U3YUYEHUH IPYIUX IIPEIMETOB:

* UCTOJIb30BaTh I'paMKU peaTbHBIX IPOLIECCOB M 3aBUCHUMOCTEH JUIsl ONpPENCNIEHUs] UX CBOMCTB
(HambonpIIie W HAMMEHBIIME 3HAYCHHS, TMPOMEXKYTKH BO3pacTaHMs ¢ yOBIBaHHUS, OO0JIACTH
MIOJIOKUTEIBHBIX U OTPULATEIbHBIX 3HAYEHUH U T.I1.);

* UCTIOJIB30BATh CBOMCTBA JMHEWHOW (PYHKIMH M ee TpaQuK NpHU peIIeHUH 334ad U3 IPYTrux
y4eOHBIX IIPEMETOB.

CraTucTtuka ¥ TeopHsl BEpOSITHOCTEMN

* MimeTh npezacTaBieHue O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTU CIYyYalHOro COOBITHS,
KOMOMHATOPHBIX 33ja4ax;

* pemarh npocTeine KOMOMHATOPHBIE 3aJjaud METOJIOM IIPSIMOTO U OPraHU30BaHHOTO 1epedopa;

* IPEJCTABIATH JaHHBIE B BUJIE TAOIHII, JUarpaMm, rpauKoB;

* yUTaTh UH(OPMAIHIO, IPECTABICHHYIO B BUJIE TaOJIUIIbl, AUArpaMMBbI, rpaduka;

* OTIPENIENSATh OCHOBHBIE CTATHCTUYECKHE XaPaKTEPUCTUKU YHCIOBBIX HAOOPOB;

* OLICHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIy4asiX;

* IMETh IIPEJICTaBICHNUE O POJIM 3aKOHA OOJIBILINX YUCENl B MACCOBBIX SIBICHUSX.

B noBceiHEBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

* OIICHUBATh KOJMYECTBO BO3MOXKHBIX BApUAHTOB METO/IOM Iepedopa;

* UMETb IIPEJCTABICHUE O POJIM MIPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;

* CPAaBHHMBAThb OCHOBHBIE CTAaTHUCTHYECKHE XapPAKTEPUCTUKH, IMOJYYEHHBIE B IPOLIECCE PELICHUS
IIPUKJIAIHON 3a/1a4M, U3Y4YECHHs] PEAJIbHOTO SIBJICHMUS,

* OLICHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUH U SIBIICHUN B HECIIOKHBIX CUTYaLUSX.

TexcToBble 3anaun

* PemiaTh Hec0KHbIE CIO’KETHBIE 33]]a4M Pa3HbIX TUIIOB Ha Bce apu(MeTHYeCcKue 1eUCTBUS;

* CTPOMTbH MOJIENb YCJIOBUS 3a7aull (B BUJE TAOJIUIIbI, CXEMbI, PUCYHKA UM YPABHEHUS), B KOTOPOM
JTaHbl 3HAYCHUS ABYX U3 TPEX B3aHMMOCBI3aHHBIX BEJIMYMH, C LENIbIO IOMCKA PEIICHUS 3a1a4H;

* OCYILECTBJISATh CIIOCOO MOMCKA PELICHUs 3a]1aul, B KOTOPOM pacCyXJICHHE CTPOUTCS OT YCIOBHS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

* COCTABJIATH IUIAH PELICHUS 33]1a4H;

* BBIJICJIATH ATAllbl PEIICHUS 3a1a4H;

* HHTEPIPETUPOBATh BBIUNUCIUTEIBHBIE PE3YJIBTATHI B 33J1a4e, UCCIIEN0BATh MOJIyYEHHOE PELICHHUE
3a]1a4H;

* 3HaTh pa3IMyUe CKOpPOCTel 0ObEKTa B CTOSTUEH BOJIE, TPOTHB TEUECHUS U 110 TEUEHUIO PEKHU;

* pemiaTh 3aa4M Ha HAXO0XKICHHME YaCTH YMCJIA U YUCIIA 110 €r0 YacTH;

* pemaTth 3aJaud pa3HbIX TUIOB (Ha paboTy, HAa TMOKYNKH, Ha JBHXXEHME), CBA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIJCISATH ATH BEIMYMHBI U OTHOLLIEHUS MEXYy HUMU;

* HaXOJUTh IPOLEHT OT YMCJIA, YUCIIO 10 MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE CHU)KEHUE WIIH
MIPOLIEHTHOE MOBBILICHUE BETUYHHBI;

* peuaTh HECJIIOKHBIC JIOTUUECKHUE 3a1a4¥ METOJIOM PACCYXKACHUM.

B noBceHeBHOM XKM3HU U NTPU U3YYEHHUH IPYTHX IPEIMETOB:

* BBIJIBUTaTh FMIIOTE3bl O BO3MOYKHBIX MIPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4e BEJIWUYUH (€naTh
MPUKUAKY).

I'eomerpuueckue Guryps

* OnepupoBaTh Ha 6230BOM YPOBHE MOHSTUSIMH FT€OMETPUUECKUX PUTYD;

* U3BJIEKaTh MH(POPMALIMIO O T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTeKax B SIBHOM
BH/JIE;

* IPUMEHSATH JUISl peIlIeHHs 3a/1a4 reoMeTpruuecKre (pakThl, €CIM YCIOBHS UX PUMEHEHUS 3aaHbl B
SIBHOU (opMme;

* pemaTthb 3aJa4u Ha HaXOXKJCHHE TeOMETPUUYECKUX BEIMYMH M0 00pa3iiaM WM allrOpUTMaM.

B noBceHeBHOM XKM3HU U MTPU U3YYEHHUH IPYTHX IPEIMETOB:

* UCTOJIb30BATh CBOMCTBA F€OMETPUUECKUX (DUTYp AJIS peIIeHUs] TUMOBBIX 33/a4, BOZHUKAIOUIUX B
CUTyalUsX MIOBCEAHEBHON XKU3HU, 3a/1a4 IPAKTUYECKOTO COACPIKAHMSL.

OTtHoeHus



* OnepupoBaTh Ha 06a30BOM ypOBHE MOHSATHSIMH: PaBEHCTBO (UTYp, paBHbIC (UTypHI, PAaBEHCTBO
TPEYrOJIbHUKOB, MAPAJUIEIbHOCTh NPAMBIX, NEPNEHIUKYIIPHOCTb NIPSAMBIX, YIJIBI MEXIY INPSMBIMH,
NIEPIEHIUKYIIAP, HAKIIOHHAS, IIPOEKIUS.

B noBcenHEeBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

* MCII0JIb30BATh OTHOLIEHUS JUIsl PELIEHUS IPOCTENIINX 3a4a4, BO3SHUKAIOLUX B PEAIbHOM KU3HU.

W3mepenus U BBIYUCIICHUS

* BoInosHATE M3MEpEHUE [UIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IOMOLIBIO MHCTPYMEHTOB JUIS
U3MEpPEHUN IUIMH U YIJIOB;

* IPUMEHATh (POPMYIBI MEpPUMETpa, IJIOUATd M 00BbeMa, IUIOMAAM MOBEPXHOCTU OTICIBHBIX
MHOT'OTPaHHHUKOB IIPY BBIUUCIICHHAX, KOTJa BCE JaHHBIE UMEIOTCA B YCIOBUH;

* npuMeHATh Teopemy [ludaropa, 6a3oBbie TPUTOHOMETPUUECKHUE COOTHOIICHUS JISi BHIYMCIICHUS
JUTUH, PACCTOSIHUM, MUIOMIAJEH B MPOCTEUIINX CIIyYasix.

B noBceiHEBHOM KM3HU U [IPU U3YYEHUH JIPYTHX IIPEIMETOB:

* BBIYUCIIATh PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYyalUsX, IUIOIIAAU B IPOCTEHIIAX
Cllydasx, IPUMEHATh (OPMYJIbl B IPOCTEHIINX CUTYALUSAX B [IOBCEHEBHON KU3HU.

I'eomeTprueckue nocTpoeHus

* 300pakaTh TUNOBBIE IUIOCKHE (UTYPHI U (QUTYypHl B MPOCTPAHCTBE OT PYKHM M C IMOMOIIBIO
UHCTPYMEHTOB.

B noBceHEeBHOM KM3HU U ITPU U3YYEHHUH JIPYTHX IPEIMETOB:

* BBINOJIHATH MPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOJUMBbIE B PEaTbHOM JKU3HHU.

I'eomeTrpuueckue npeodpazoBaHus

* CtpouTth pUrypy, CHMMETPUUHYIO JaHHON (UType OTHOCUTEIBHO OCH U TOUYKH.

B noBceiHEeBHOM KM3HU U NIPU U3YYEHUH JIPYTUX IPEIMETOB:

* pacro3HaBaTh JABM)KEHHE O0BEKTOB B OKPYXKAIOIIEM MHPE;

* pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHPE.

BekTops! 1 KOOPAMHATHI HA IIIIOCKOCTH

* OnepupoBaTh Ha 0a30BOM YpOBHE NMOHSATHUSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YHCJI0, KOOPAMHATHI HA IJIOCKOCTH;

* OIpPENENATh MNPUOIMKEHHO KOOPJIMHATBl TOYKM IO €€ HU300paXeHHI0 Ha KOOpJMHATHOM
IIJIOCKOCTH.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

* CIIOJIB30BATh BEKTOPHI Ul DPELIEHUS MPOCTEHIIMX 3a7ad Ha OINPEAEIEeHUE CKOPOCTH
OTHOCHUTENILHOTO JIBUKEHUSI.

Hcropus maTeMaTuKu

* OnuceIBaTh OT/AEIBHBIE BBIIAIOIIMECS PE3YJbTaThl, MOJIYYEHHbIE B XOJA€ Pa3BUTUS MaTeMaTUKHU
KaK HAyKH;

*3HaThb NIpPUMEpPbl MAaTEMAaTUYECKUX OTKPBITUM M KX aBTOPOB, B CBS3M C OTEUECTBEHHOM U
BCEMHUPHOHN UCTOPHUEH;

* IOHUMAaTh POJIb MAaTEMATUKH B pa3BuTuu Poccun.

MeToapl MaTEMaTUKU

* BoiOupate moAxoaquii U3yd4eHHBIH METOJA ISl PELIeHUS M3YYEHHBIX TUIIOB MaTeMaTHUYECKUX
3ajauy;

* [IprBOIMTE MpUMEPHl MAaTEMATUYECKUX 3AKOHOMEPHOCTEN B OKpYKarOLIEH NEHCTBUTEIBHOCTH U
IIPOU3BENCHUAX UCKYCCTBA.

BBIMyCKHUK MOJIYyYUT BO3MOXHOCTh HayduThcs B 7-9 Kiaccax st oOecredeHHs BO3MOXKHOCTHU
YCHELIHOTO MPOI0JKEHUsI 00pa3oBaHMs Ha 6a30BOM U yTITYyOJIEHHOM YPOBHSX

DNEMEHTHI TEOPUHM MHOXKECTB U MAaTEMATUYECKOM JIOTUKH

® OHepI/IPOBaTI) MOHATHUAMU: OIIPCACICHHUE, TCOpPEMA, AKCHMOMd, MHOXCCTBO, XapaKTCPHCTHUKU
MHOXKECTBa, DJIEMEHT MHOXECTBa, IMYyCTOE, KOHEYHOEe M OEeCKOHEeYHOE MHOXECTBO, IOJMHOKECTBO,
IIPUHAJICKHOCTb, BKIFOUEHHE, PABEHCTBO MHOXKECTB;

* 1300pakaTh MHOXKECTBA U OTHOILLICHHE MHOXECTB C MIOMOIIbIO KpyroB Diijepa;



* OTIpENENATh NPUHAMICKHOCTD JIEMEHTA MHOKECTBY, OOBbEJMHEHHUIO U MIEPECEUCHUIO0 MHOKECTB;

* 33J]aBaTh MHOXKECTBO C TOMOILBIO IEPEYUCICHUS DIIEMEHTOB, CJIOBECHOTI'O ONUCAHMUS;

* OIIEpUPOBATh MOHATUSMU: BBICKA3bIBAHUE, HCTUHHOCTh U JIOKHOCTb BbICKa3bIBaHUs, OTPULIAHUE
BbICKa3bIBaHUIl, ONlepalluy Hal BBICKAa3bIBAHUSMMU: U, UJIH, HE, YCIOBHBIE BBICKa3bIBaHUS (MMIUIMKALIUN);

* CTPOUTH BBICKA3bIBaHUS, OTPULIAHNUS BBICKA3bIBAHUI.

B noBceHeBHOM KU3HU U IPU U3YYCHHUH APYTUX IPEIMETOB:

* CTPOUTH LIEMOYKH YMO3aKJIIOUEHUI Ha OCHOBE MCIOJIb30BAHUS ITPABUII JIOTHKHY;

* UCIOJIb30BAaTh MHOJXKECTBA, ONEPALUU C MHOXECTBAMM, UX TIpauUueckoe IpeICTaBICHHUE UIs
OIMCaHUs PEATIbHBIX IPOLIECCOB U SIBJICHU.

Uucna

* OnepupoBaTh MOHATHUSMHU: MHOXKECTBO HATYpaJbHBIX YHCEN, MHOXECTBO LEJIbIX YMCEJ,
MHOXECTBO DPALMOHAIbHBIX 4YHCEJ, MPPALUOHAIBHOE YHUCIO, KBAJAPAaTHbI KOpPEHb, MHOXECTBO
JNEHCTBUTENBHBIX YMCET, TE€OMETPUYECKass MHTEPHpETalus HaTypalbHbIX, LEJbIX, pallOHAIbHBIX,
JeWCTBUTENBHBIX YHCET,

* IOHUMATh U OOBACHATH CMBICII [TO3ULMOHHOMN 3alIUCH HATYPaJIbHOTO YHUCIIA;

* BBINOJIHATh BBIYMCIICHUS, B TOM YHUCIIE C UCIIOIb30BAHUEM PUEMOB PALIMOHAIBHBIX BBIYMCICHUM;

* BBIIIOJIHATH OKPYTJICHUE PAllMOHATIBHBIX YHCEIN C 3aJaHHOW TOUHOCTHIO;

* CPaBHUBATh pallMOHAJIbHbIE U HPPALIMOHAIBHBIE YHCIIA;

* IPEJCTABIATH PAIIMOHAILHOE YMCIIO B BUJIE IECATHYHON APOOH

* YIIOPSA0YMBAThH YMCIIA, 3aIIUCAHHBIE B BU/1€ OOBIKHOBEHHOU U JECSITUYHOMN Ipoou;

» Haxoauth HOJI u HOK uwmcen u ucnonb30BaTh UX MpU PEIICHUH 3a/1a4.

B noBceHEeBHOM KU3HU U IPU U3YYCHHUU APYTUX IPEIMETOB:

* IPUMEHATh TpaBWIA NPUOIMKEHHBIX BBIUYUCICHUH TPH PEHICHUH TNPAKTUYECKUX 33434 |
peLleHUH 3ajau APYruX y4eOHbIX IIPEIMETOB,;

* BBIIIOJIHATh CPAaBHEHUE PE3Yy/IbTATOB BBIUMCICHUNM IpPHU PEIICHUU MNPAKTUYECKUX 3a/ad, B TOM
qucie NPUOIMKEHHBIX BBIYMCICHUH;

* COCTaBJISATh U OLIEHUBATh YHCJIOBBIE BBIPAXKEHUS IMPU PEHICHUU MPAKTUYECKUX 3a/1ad M 3ajad U3
JAPYTUX y4eOHBIX MPEAMETOB;

* 3aMKMCHIBaTh U OKPYTJISATh YMCIIOBBIE 3HAUEHUS PEAJBHBIX BEIMYMH C HCIOJB30BAaHUEM DPA3HBIX
CUCTEM U3MEPEHUS.

ToxnecTBeHHbIe TpeoOpa3zoBaHUs

* OnepupoBaTh TMOHATUSAMU CTENEHM C HATypaJbHBIM IIOKAa3aTEJIEM, CTENEHH C LENIbIM
OTpHUILATENIbHBIM [T0KA3aTENEM;

* BBIMOJIHATh IPe0Opa3oBaHUsl LENbIX BBIPAXKEHUH: JEHCTBUS C OJHOWIEHAMH (CIOXEHHE,
BBIUWTAHUE, YMHOKEHUE), NEHCTBUS C MHOTOWJIEHAMHU (CI0XKEHHUE, BHIYUTAHNUE, YMHOXKEHNE);

* BBIMOJIHATh PA3JI0KEHWE MHOTOYJICHOB HAa MHOXHTEIM OJHUM H3 CHOCOOOB: BBIHECEHHE 3a
CKOOKY, TPYNIIUPOBKA, UCIOIb30BaHUE (POPMYIT COKPAILIEHHOTO YMHOKEHUS;

* BBIICIIATD KBAJpaT CyMMBI U Pa3HOCTH OJHOWIECHOB;

* packiaJbIBaTh HA MHOXKUTEHN KBAJPAaTHBIM TpEXuJseH;

* BBIMOJIHATH NPE0Opa30oBaHUsl BBIPAKEHHM, COAEPKAIIUX CTENEHU C LEeIbIMH OTpUIATEIbHBIMU
MOKa3aTeIsIMH, IEPEXOJUTh OT 3alKMCH B BUJIE CTENIEHH C IEJIBIM OTPULATENbHBIM MIOKa3aTeIeM K 3aIUCH
B BUJIE 1po0u;

* BHIIOJIHATH  MpeoOpa3oBaHusl  JIPOOHO-pAIlMOHANBHBIX ~ BBIPAKEHUI: COKpalleHue apoOeH,
NpUBEJeHUE anredpandeckux ApoOeil kK o0mieMy 3HaMeHATeNlo, CIIO0XKEHHEe, YMHOXKEHHe, JeleHue
anredbpandeckux poOel, Bo3BeeHNE anredpandyeckon 1poOu B HATYPAJIBHYIO U LENYI0 OTPULIATEIbHYIO
CTEIICHb;

* BBINIOJIHATH MPe0Opa30BaHus BEIpAXKEHHM, COIepKallX KBapaTHbIE KOPHU;

* BBIICIIATh KBaJpaT CyMMbl WM Pa3HOCTH JIBY4JI€HA B BBIPAXKECHMSX, COJAEPIKAIIMX KBaJIpaTHbIE
KOPHH;

* BBIMOJIHATH PE0OpPa30BaHMsl BEIPAXKEHUH, COIEPKAIINX MOAYJIb.

B noBceHEeBHOM KU3HU U ITPU U3YYCHHUH APYTUX IPEIMETOB:

* BBIMOJIHATH NPEOOPa30BaHMs U ACHCTBHS C YUCIIAMH, 3alIMCAHHBIMU B CTAaHIAPTHOM BHUJIC;



* BBITOJIHATH NPe0Opa30BaHUs aNreOpanvecKrux BhIPRXKEHUH MPU pEIIeHUH 33aJa4u IpYyTruX y4eOHbIX
IIPEIMETOB.

YpaBHEHHUs U HEPABEHCTBA

* OnepupoBaTh MOHATUSAMU: YPABHEHHME, HEPABEHCTBO, KOPEHb YPABHEHMUSI, PEIICHUE HEPABEHCTBA,
PaBHOCHIIbHBIE YpaBHEHUS, 00JIaCTh ONpE/ACTICHUs YpaBHEHUS (HEpaBEHCTBA, CUCTEMbl YPAaBHEHHH HIIU
HEPaBEHCTB);

* peliaTh JMHEMHBIE YpPAaBHEHUS U YPaBHEHHUs, CBOJAUMBIE K JIMHEHHBIM C IIOMOILBIO
TOKJECTBEHHBIX ITPe0Opa3oBaHui;

* peliaTh KBAJpaTHbIE YpPaBHEHUS U YPAaBHEHUs, CBOJUMBIE K KBaJpPaTHbIM C IIOMOIIbIO
TOKIECTBEHHBIX ITPe0Opa3oBaHui;

* pemath ApoOHO-THHEHHBIC YPABHEHUS;

* pemarhs IpOoCTeMIINe UppallMOHAIbHbIE yPABHEHUS BUIA ,

* pelaTh ypaBHEHUS BUa ;

* pelarh ypaBHEHHs CIIOCOOOM PAa3JI0KEHHUsI Ha MHOXKUTENIN U 3aMEHbI II€PEMEHHOM;

* UCTIOJIH30BATh METOJI MHTEPBAJIOB ISl PEUICHUS LENBIX M IPOOHO-pAlMOHATILHBIX HEPABEHCTB;

* pelaTh JIMHEWHbIE YPaBHEHUS U HEPABEHCTBA C IIapaMeTPaAMHU;

* pelaTh HECJIOKHbIE KBAaJPATHBIE YPABHEHUSI C TAPAMETPOM;

* pelaTh HECJIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUN € TapaMeTpaMy;

* pelaTh HECJIOXKHbBIE YPAaBHEHUS B LIEJIBIX YHCTaX.

B noBceiHEBHOM KU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

* COCTaBJISATh M pELIaTh JUHEHHBIE U KBAJpaTHbIC YpaBHEHHUS, YPAaBHEHMs, K HUM CBOJSIIUECS,
CHCTEMBbI JINHEHHBIX YPaBHEHUH, HEPABEHCTB P PELICHUH 3a/1a4 JPYTuX y4eOHbIX IPEAMETOB;

* BBIIIOJIHATh OLIEHKY IPaBJONOAOOMS pe3ysbTaToOB, IMOJY4Ya€MbIX IMpPHU PEIICHUU JIMHEUHBIX U
KBaJIpaTHBIX YPABHEHUI M CHCTEM JIMHEWHBIX YPABHEHMM M HEPABEHCTB IPU PEILIECHUU 3aJad IPYrux
Y4eOHBIX MIPEIMETOB;

* BBIOMPAaTh COOTBETCTBYIOIME YpPaBHEHHs, HEPAaBEHCTBA MM MX CHUCTEMBl JUISI COCTABIICHHS
MaTeMaTHYECKOW MOJIENH 3aJaHHOW peabHOM CUTYAllH WY IPUKJIaJHON 3a/1a4u;

* yMETb MHTEPIPETUPOBATh IOJYUYEHHBIN IIPU PELIEHUU YpPAaBHEHUS, HEPABEHCTBA WJIM CHCTEMBI
pe3yibTaT B KOHTEKCTE 3aJaHHOM peabHOM CUTYallX WU IPUKIAJIHON 3a1a4H.

OyHKIUU

* OnepupoBaTh NOHATUAMU: (PYHKIIMOHAJIbHAS 3aBUCUMOCTD, QYHKIMS, TpapuK QyHKIUHU, CIIOCOOBI
3ajaHus (YHKLIMHU, apryMEHT W 3HaueHue (YHKLIMH, 00JacTh ONpENeNeHHs U MHOXKECTBO 3HAueHHM
byHKIMM, HyIM  QYHKUUM, TOPOMEXKYTKH  3HAKOMOCTOSIHCTBA,  MOHOTOHHOCTb  (DYHKIIMH,
YEeTHOCTh/HEUYETHOCTh (PYHKIIUH;

* CTPOUTH TpapuKy JIMHEHHOW, KBaApaTWUYHOW (YHKIMI, 0OpaTHONH MPONOPIMOHATBHOCTH,
dbyHKIIMY BUAA: , ,,

* Ha IpUMepe KBaApaTUYHOW (PYHKLMHU, UCHIOIB30BaTh Mpeodpa3zoBaHus rpaduxa ¢pyHkiuu y=f(x)
U1l IOCTPOEHHUS TpauKOB QYHKIMHA ;

* COCTaBIISAITh ypaBHEHUS NPAMON IO 3aJaHHBIM YCIOBHUSM: MPOXOJALIEH Yepe3 JBE TOUYKU C
3aJJaHHBIMU KOOpJUHATAMH, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U MapajuieIbHON JaHHON NPSIMOM;

* KccieloBaTh (PYHKIIMIO TI0 ee rpaduKy;

* HAXOJUTb MHOXECTBO 3HAUEHUH, HYJIH, HPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUYHON (PYHKIINH;

* OTIEPUPOBATH MOHATUSAMH: TOCIEOBATEIBHOCTD, apupMeTHUECKasi IPOrpeccusi, reoMeTpudecKast
MIPOrpeccusi;

* pemarth 3aJa4u Ha apu(PMETHUECKYIO U TEOMETPUUYECKYIO ITPOrPECCHIO.

B noBceHeBHOM KU3HU U NTPU U3YYEHUH JIPYTHX MPEIMETOB:

* WUTIOCTPUPOBATh C TIOMOLIbI0 Tpaduka peasbHyl0 3aBUCUMOCTb WM MpoIecc MO UX
XapaKTepUCTHKAM;

* UCTOJIb30BAaTh CBOWCTBA M TIpaduK KBAaJIpPAaTUYHOM (DYHKIMHM NpH peIIeHUH 3aJad U3 JPYrux
Y4eOHBIX TIPEIMETOB.

TekcroBble 3a1a4n



* Pemath npocThie U CIIOXKHBIC 337a4H PA3HBIX TUIIOB, a TAKXKE 3a]1a4¥ MMOBBIILICHHOW TPYIHOCTH;

* ICTIONIb30BaTh pa3Hble KPAaTKHUE 3alMCH KaK MOJEIHM TEKCTOB CIOXKHBIX 3aad Ul MOCTPOCHHUS
MIOMCKOBOM CXEMBI M PEIICHHS 33]1ay;

* pa3nMyaTh MOJETb TEKCTa M MOJENb pELICHHsS 3aJadd, KOHCTPYyHPOBaTh K OJHOH MOIENIn
peILICHHSI HECJIOKHOM 3aJ]aul pa3HbIe MOJICNTU TEKCTa 3a/1a4H;

* 3HaTh M NPUMEHATh 00a crocoba MoWCKa pemieHus 3amgad (0T TpeOOBaHMS K YCIOBHUIO M OT
YCIIOBHS K TPEOOBAHUIO);

* MOZIETIMPOBATh PACCYKJICHUS IPH ITOUCKE PELICHHUS 3a/1a4 C TOMOIIBIO rpad-CXEMBI;

* BBIJICIISITD ATAIbl PEIICHUS 3a/1a4U M COJICPIKaHHE KaXKIOTo JTara;

* yMETh BBIOMpaTh ONTHMAJIBHBIA METOA pEIIeHHs 3adadyd ¥ OCO3HaBaTh BHIOOP MeETOja,
paccMmarpuBaTh Pa3UuHbIC METO/IbI, HAXOIUTh Pa3HbIC PELICHUS 3a/1auH, €CIIH BO3MOXKHO;

* QHAJIM3MPOBATH 3aTPYJHECHUS NIPH PEIICHUH 337134,

* BBINIOJIHATH Pa3JIMuHbIe PEe0Opa30BaHus NPEIIOKEHHOM 3a1a41, KOHCTPYHPOBATh HOBBIC 33JIa4yH
U3 JIaHHOM, B TOM 4HCIIe OOpaTHBIE;

* UHTEPIIPETHPOBATh BBHIYMCIUTEIBHBIC PE3YJbTAaThl B 33Jaue, UCCICIOBAThH TOJIYYCHHOE PELICHUE
3a1a4u;

* QHAJM3UPOBATh BCCBO3MOJXKHBIC CHTYalld B3aWMHOIO pPAacHOJOXKEHHs JBYX OOBEKTOB U
U3MEHEHHE MX XapaKTEPUCTUK IIPH COBMECTHOM JBIDKCHHH (CKOPOCTh, BpEMS, PAcCTOSIHUE) IIPH
pCLICHUY 33124 Ha JIBUKECHHE JIBYX O0OBEKTOB KaK B OJIHOM, TaK M B IPOTUBOIOJIOKHBIX HAIIPABIICHHSX;

* CCJIEZIOBATh BCEBO3MOXKHBIC CHUTYallMd NpU pEIICHWH 33j7a4 Ha JBW)KEHHE II0 pEKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCYETA;

* pemIaTh pa3sHOOOpa3HbIC 3aaYH «HA YaCTHY,

e pemarb W OOOCHOBBIBATH CBOE pEUICHHWE 3a7ay (BBLACISATH MAaTEeMAaTHYECKyl0 OCHOBY) Ha
HaXO0JK/ICHHE YaCTH YMCIIa U YUCIIa IO €ro YacTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JPOOH;

* 0CO3HaBaTh U OOBSICHATH UICHTUYHOCTH 3324 Pa3HbBIX TUIIOB, CBS3BIBAIOIINX TPH BEIWYHHBI (HA
paboTy, Ha TOKYIIKH, Ha JABWKCHHUE), BBIICIATh 3TH BEJIMYMHBI U OTHOIICHHUS MEXAY HUMH, IPUMEHSTH
UX TIPU PEIICHUH 33]1a4, KOHCTPYHPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

* BJIaZICTh OCHOBHBIMH METOJIaMH PEIICHHS 337a4 HAa CMECH, CIUTaBbl, KOHIICHTPAIUH;

* pemarh 3a7add Ha MPOLEHTHI, B TOM YHUCIIE, CIOXKHBIE MPOIEHTHI C 0OOCHOBAHHEM, HCIOJB3YS
pasHbIe CIIOCOOBI;

* pemarh JOTMYeCKHe 3aJaud pa3HbIMU CIIOCO0aMH, B TOM YHCIIE, C ABYMs OJIOKAMH M C TpeMs
OJI0KaMH JJaHHBIX C TIOMOIIBIO TAOJIHIL;

e pemarh 3a7a4d 10 KOMOWHATOPHKE M TEOPUH BEPOSTHOCTEH HA OCHOBE WCIIOJIb30BAHHUS
U3y4EHHBIX METO/IOB 1 OOOCHOBBIBATH PEIICHHE;

* pemaTh HECIIOKHBIE 33/1a4H 110 MaTEMAaTHIECKOH CTaTHCTUKE;

* OBJIAJICTh OCHOBHBIMH METOaMH PELICHUS CIOKETHBIX 337a4: apu(pMEeTHIECKHuil, anredpandecKui,
nepeOop BapUAHTOB, TCOMETPUYCCKUHN, TpaQUUECKUil, MPUMEHITh HMX B HOBBIX MO CPAaBHEHHIO C
U3y4CHHBIMU CUTYalUsX.

B noBcetHEBHOM )KU3HU U TIPU U3YUCHHUHU IPYTUX TPEIMETOB:

* BBIJICTIATH NIPU PEIICHUH 3a/1a9 XapaKTEPUCTUKN pacCMaTPHBAEMOH B 3a/1a4€ CUTYAIHH, OTINYHBIC
OT peajbHBIX (T€, OT KOTOPHIX a0CTParMpOBAINCH), KOHCTPYHPOBATh HOBBIC CHUTYAI[MH C YYETOM ATHX
XapaKTEPUCTHK, B YACTHOCTH, TIPH PELICHUH 33a]]a4 Ha KOHIICHTPAIMH, YYUTHIBATh TNIOTHOCTH BEIIECTBA;

* periaTh ¥ KOHCTPYUPOBATh 3aJaul Ha OCHOBE PACCMOTPEHUS PEAIbHBIX CUTYAIMid, B KOTOPBIX HE
TpeOyeTcsi TOUHBII BEIYMCIUTEIBHBINA Pe3ybTaT;

* pemarth 33aa9u Ha JBIDKEHHUE 10 PEKe, pacCMaTpUBasi pa3HbIe CHCTEMBI OTCUETA.

CrarucTuka u Teopusi BEpOsSTHOCTEH

* OnepupoBaTh MOHATHSIMHU: CTOJOYATBIE M KPYrOBbIE THArPAaMMBbI, TaOJHUIBI JaHHBIX, CPEIHEE
apuMeTHuecKoe, MeAuaHa, HauOONblIee ¥ HauMEHbIIee 3HAYCHUS BBIOOPKH, pa3MaxX BBIOOPKH,
TVCTIEPCHUS ¥ CTaHJAapTHOE OTKIIOHEHUE, CITy9aliHasi H3MEHUYNBOCTH;

* U3BJIEKAaTh HH(POPMAIHIO, IPEJICTABICHHYIO B TAOIUIIAX, HA JHarpaMMax, rpapuKax;

* COCTaBJIATH TaOJHUIIBI, CTPOUTH JHArpaMMBI U rpaMKN HA OCHOBE JaHHBIX;

* ONIEPUPOBATH MOHATUSAMH: (PAKTOPUAIT YUCIIA, IEPECTAHOBKU M COYETaHMs, TPEYrojbHUK [lackas;



* IPUMEHSATH NPABUJIO MIPOU3BECHUS IIPU PELICHUH KOMOMHATOPHBIX 337ay;

* ONIEPUPOBATH TOHATHUSAMH: CIyYalHBIH OIBIT, CIAy4YalHBIH BBIOOP, MCIBITAHHE, AJIEMEHTapHOE
ciydaifHoe coObITHE (MCXO0/T), KIIACCHYECKOE OTIPEIeIeHNE BEPOSITHOCTU CIIy4aifHOTO COOBITHS, ONIepaIiy
Ha/l CIIy4aliHbIMU COOBITHSIMU;

* IPEJCTABIATH HH(OPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;

* pelarh 3a/layd Ha BBIUUCIIEHUE BEPOSATHOCTU C IOJCYETOM KOJIMYECTBA BAPUAHTOB C ITOMOIIBIO
KOMOMHATOPHKH.

B noBceHEeBHOM KU3HU U IPU U3YYCHHUU APYTUX IPEIMETOB:

* U3BIIEKaTh, HHTEPIIPETUPOBATH U MPe0oOpa30BhIBaTh HH(POPMAIUIO, IPEACTABICHHYIO B TaOIHUIIAX,
Ha JluarpaMmax, rpagukax, OTpa’karollyro CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX IPOLIECCOB U SIBIECHUM;

* OTIpENENATh CTATUCTUYECKHE XapaKTEPUCTUKU BHIOOPOK MO TabiuIiaM, auarpaMmam, rpadpukam,
BBINOJIHATh CPAaBHEHHE B 3aBUCUMOCTH OT LI€JIU PEIIECHUs 3a/1a4H;

* OLICHUBATh BEPOSITHOCTD PEATbHBIX COOBITUI U SIBICHU.

I'eomerpuueckue Gurypsl

* OnepupoBaTh MOHATUSAMU T€OMETPUYECKUX (PUTYP;

* U3BJIEKaTh, UHTEPIPETUPOBATh U MPeoOPa30BbIBaTh MH(POPMALIMIO O FeOMEeTpUYecKux (urypax,
IIPEJICTABICHHYIO HA YEePTEkKaX;

* IPUMEHATh TeoMeTpuyeckre (akThl JUIsl pelieHus 3ajad, B TOM 4YMCIE, MPEAINoJararmimx
HECKOJIBKO 11ar0B PELIEHUS;

* (hopMyIMPOBATH B IPOCTEHIINX CIy4asX CBONCTBA U MPU3HAKU QUTYD;

* 1OKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

* BJIQJIETh CTAHIAPTHOM Kiaccupukanueil miockux Guryp (TpeyroabHUKOB U YETHIPEXYTOJIbHUKOB).

B noBceHEeBHOM KM3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB!

* UCMOJIb30BATh CBOMCTBA FT€OMETPUUECKUX (QUTYp [l pelieHus 3a/1a4 IPAaKTUYECKOro XapakTepa 1
3a]1a4 U3 CMEXHBIX JAUCLHUIUIMH.

OTtHomeHus

* OnepupoBaTh MOHATHSAMH: PaBEHCTBO (UIYp, paBHblE (UTYpBl, PAaBEHCTBO TPEYrOJIbHUKOB,
MapaJUIEIbHOCTh NPSIMBIX, NEPHEHAUKYISAPHOCTh MPSAMBIX, YIJIbl MEXIY HNPSAMBIMHU, NEPIEHAUKYIIP,
HaKJIOHHAs, IpOoeKLus, nogodue puryp, nogooHbIe PUTYpbI, TOA0OHBIE TPEYTOJILHUKHY;

* IPUMEHATH TeopeMy Dasieca U TEOpeMy O NPONOPLMOHAIBHBIX OTPE3KaxX MPH PEIICHUHN 33/]a4;

* XapaKTepU30BaTh B3aUMHOE PACIOIOKEHUE PSIMON U OKPY>KHOCTH, ABYX OKPY>KHOCTEH.

B noBcenHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IIPEIMETOB:

* MCII0JIb30BAaTh OTHOIIEHHUS JUIs PEIIEHNUs 3a/1a4, BOZHUKAIOIINX B pEealbHOM JKU3HH.

W3mepenus u BBIYUCICHUS

* OnepupoBaTh MpPEACTABICHUSIMU O JJMHE, IUIOMIAau, O0beMe KakK BeaudYuHaMu. [IpuMeHsTh
teopemy Iludaropa, popmyssl miomaay, oobeMa MpyU pelieHNH MHOTOIIATOBBIX 33]ad, B KOTOPBIX HE
BCE JIaHHBIE MPE/ICTABJIEHBI IBHO, a TPeOYIOT BBIYMCIEHUI, ONIEpUpOBaTh 00JIee MMPOKUM KOJINYECTBOM
dbopMyn IIMHBI, IJIOMAM, 00bEMa, BBEIYUCIATh XapaKTEPUCTUKN KOMOMHALUK (uryp (okpyxkHocTell U
MHOTOYT'OJIbHUKOB) BBIUUCISITh PACCTOSHUS MEXAYy (uUrypamu, HPUMEHATh TPUTOHOMETPUUYECKHE
dopmynbl A7 BBIYMCIEHMM B Oojiee CIOXKHBIX CIIydasX, IPOBOJAUTH BBIYMCICHHS Ha OCHOBE
PaBHOBEJIMKOCTH M PaBHOCOCTAaBJIEHHOCTH;

* IPOBOJIUTH MTPOCTHIE BHIYUCICHUS HA OOBEMHBIX TeJax;

* (hopmynupoBaTh 331a4u Ha BHIYMCIEHUE JIUTHH, IJI0U[aiel 1 00BEMOB U pelaTh UX.

B noBceiHEBHOM KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

* IPOBOJUTH BHIYMCIIEHUSI HA MECTHOCTH;

* IPUMEHATH (OPMYNBI TPU BBIUMCIECHUSX B CMEXHBIX YYEOHBIX NpEAMETax, B OKpYXKarolei
NENCTBUTEIBHOCTH.

I'eomeTprueckue nocTpoeHus

* U306paxkaTh reomeTpudeckie GUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIHMCAHUIO;

* cBOOOJTHO OTIEPHPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITyYasiX,

* BBIMOJIHATD ITIOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHATh OTJEJIbHBIE METO/bI TOCTPOCHUN LIUPKYJIEM
Y JTMHEHKON U IPOBOJUTH IIPOCTEUIIINE UCCIIENOBAHNS YHUCIIA PELLICHUN;



* U300pakaTh THUIIOBBIE IIJIOCKHE (UIYypsl M OOBEMHBIE Tela C TOMOLIbI0 IMPOCTEHIINX
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH JIPYTHX IIPEIMETOB:

* BBINIOJIHSATH MPOCTEHIINE TOCTPOSHUSI HA MECTHOCTH, HEOOXOJUMbIE B PEaIbHOM KU3HU;

* OLICHUBATh Pa3MeEphl PEAIbHBIX 00BEKTOB OKPYKAOILIEr0 MUPA.

[IpeobpazoBanms

* OnepupoBaTh MOHATHEM JBI)KEHUS U PEoOpa3oBaHMs MOA00Us, BIaIeTh MPUEMAMU TOCTPOCHHS
¢buryp ¢ HUCroIb30BaHUEM JABMXKCHUN M MpPeoOpa3oBaHuil MOA0OMs, MPUMEHATh MOJy4YCHHbIC 3HAHUS U
OTIBIT IOCTPOEHUI B CMEXKHBIX IPEIMETAX U B PEATbHBIX CUTYaLMSIX OKPYKAIOIIEr0 MUPA;

* cTpouTh (GUrypy, moJoOHYH IaHHOW, MOJB30BaThCSA CBOICTBAMHM MOJAO0US Uisi OOOCHOBaHHS
CBOWCTB (uryp;

* IPUMEHSTH CBOMCTBA ABMKCHUH JIJIS IPOBEACHUS IPOCTEUIITUX 0OOOCHOBAaHUIM CBOMCTB (UTYP.

B noBceiHEBHOM KM3HU U [IPU U3YYEHUH JIPYTHX IIPEIMETOB:

* IPUMEHSTH CBOWCTBA ABM)KEHUN U MPUMEHSTH 000U e 71l HOCTPOSHUHN U BHIYMCICHUH.

BexTops! 1 KOOPAMHATHI HA IIIIOCKOCTH

* OnepupoBaTh MOHSATUSIMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOU3BECHIE BEKTOPa Ha YHCIIO,
YToJI MEXAY BEKTOpaMH, CKaISIPHOE MPOU3BEACHUE BEKTOPOB, KOOPJAUHATHI Ha MJIOCKOCTH, KOOPAWHATHI
BEKTODA;

* BBIIIOJIHATH ACHCTBUSI HAaJl BEKTOpPAaMH (CJI0KEHHE, BBIUYUTAHUE, YMHOKEHUE HA YHCIIO), BBIUUCIATh
CKaJSIPHOE TMPOU3BEACHUE, OMPEIENATh B MPOCTEHIIMX CIy4yasX yrojl MEXIY BEKTOPaMH, BBIIOIHSTH
pa3oKeHUE BEKTOpAa HA COCTABISIONIME, NMPUMEHSTH IOJyYeHHbIE 3HAHUS B (U3UKE, TOJIH30BATHCS
(dbopMyIoil BBIYUCIEHUS PACCTOSHUS MEXAY TOYKaMU MO M3BECTHBIM KOOpJMHATAM, HCIOJb30BaTh
ypaBHEHUs (pUryp ais pereHus 3aaay;

* IPUMEHSATH BEKTOPBI U KOOPIUHATHI 71l PEIICHUS T€OMETPUUYECKUX 3a/1ad HA BBIYMCIICHUE JUIHH,
YTJIOB.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX MPEIMETOB:

* MCII0JIb30BATh IMOHSATHS BEKTOPOB M KOOPAMHAT JI pelleHus 3ajnad no ¢usuke, reorpadpuu u
JIPYTUM y4eOHBIM MTpeIMeTaM.

Hctopust maTeMaTuku

* XapakTepu30BaTh BKJIA/ BBIIAIOIINXCSI MAaTEeMAaTUKOB B Pa3BUTHE MAaTEMAaTHKU U WHBIX HAYyYHBIX
o0acTen;

* IOHUMATh POJIb MAaTEeMAaTUKH B pa3BuTuu Poccun.

MeTtoasl MaTEMATUKHU

* Mcnonb3ysl n3y4eHHbIE METOABI, IPOBOJUTD JOKA3aTEIbCTBO, BBIIIOJIHATH OIIPOBEPKEHHUE;

* BEIOMPATh U3yUYE€HHBIE METO/IbI U NX KOMOMHAIIUY JIJISl pELICHHs] MaTeMaTHYECKHUX 3a/]1a4;

* HCIIOJIB30BATh MAaTEMAaTUYECKUE 3HAHMS MJI ONMCAaHUS 3aKOHOMEPHOCTEM B OKpYXKaroLlel
NEeHCTBUTENBHOCTH U POU3BEICHUSIX UCKYCCTBA;

* IPUMEHATH NPOCTEHIINE MPOrPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIpY pEelIeHUH MaTeMaTUYeCKUX 3aau.

BBINYyCKHUK MOJIYYUT BO3MOXKHOCTb HAY4HMThCA B 7-9 KilaccaX sl YCHEIIHOTO IPOAOKEHHS
o0Opa3oBaHMs Ha YII1yOJIE€HHOM YPOBHE

DNEMEHTHI TEOPUHM MHOXKECTB U MAaTEMATUUYECKOM JIOTUKH

* CBOOO/IHO oOMNepUpOoBaTh  MOHSTUSIMM: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA, DJIEMEHT
MHOXECTBa, IyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, MOJMHOXECTBO, HPUHAIICKHOCTS,
BKJIIOUEHHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3a]JaHUE MHOXKECTBA,

* 3a]1aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMU;

* IPOBEPSATH BBINOJIHEHUE XapaKTEPUCTHUECKOI0 CBOMCTBA MHOXKECTBA;

* cBOOOJIHO ONEPUPOBATh MOHSATHSAMM: BBICKAa3bIBaHHE, UCTHHHOCTb M JIO)KHOCTh BBICKa3bIBaHUS,
CIIO’KHBIE U MIPOCThIE BHICKA3bIBAHUSI, OTPUIIAHNE BBICKA3bIBAHUI; HCTUHHOCTD U JIO)KHOCTh YTBEPKJIEHUS
U ero OTpUIAaHMS, OMNEepallud HaJ BBICKA3bIBAHMSIMH: ¥, WU, HE, YCIOBHBIE BBICKAa3bIBAHUS
(MMIUTHKAIINN );

* CTPOUTH BHICKA3bIBAaHUS C UCIIOJIb30BAHUEM 3aKOHOB alreOphbl BEICKA3BIBAHUH.



B noBcenHEBHOM KU3HU U IIPU U3YUYEHUH IPYIUX IIPEIMETOB:

* CTPOUTDH PACCYKJICHHS HA OCHOBE UCMOJIb30BAHUS MTPABUII JIOTHUKH;

* HCIIOJI30BaTh MHOXECTBA, OMNEPAlMA C MHOXECTBAMH, MX Tpaduueckoe TpeICTaBICHUE IS
OMHMCaHUs PEATbHBIX MPOIECCOB M SIBJICHUHN, IPH PEIICHUH 3a]1a4 IPYTUX yUYSOHBIX MTPEAMETOB.

Yucna

* CBOOOJTHO OIEepUpOBaTh MOHATHSAMU: HATYPAIbHOE YHCJIO, MHOXXECTBO HATypajbHBIX YHCEN,
[eJI0€ YHCII0, MHOXKECTBO IEJBIX YMCEN, OOBIKHOBEHHAS APOOb, AecsTuuHas ApoOb, CMEIIAaHHOE YHCIIO,
palMOHAIIBHOE YHMCIIO, MHOKECTBO PAIlMOHAJIBHBIX YHMCEN, UPPAlMOHATIBHOE YHUCIIO0, KOPEHb CTEMEHHU N,
NEUCTBUTENLHOE YHCIIO, MHOXECTBO JEHCTBUTENBHBIX UHCEN, T€OMETPUYECKass HHTEepIpeTalus
HaTypaJbHbIX, IIEbIX, PAIMOHAIIbHBIX, JCHCTBUTEIBHBIX YHUCEIT,

* IOHUMATh M OOBSCHATH PA3HUILY MEXAY IMO3UIMOHHONW W HEMO3UIIMOHHON CHUCTEeMaMU 3alUCH
YHCel,;

* IEPEBOJIUTH YHCIIA U3 OJTHON CUCTEMBI 3aITUCHU (CUCTEMbI CUUCIICHUS) B IPYTYIO;

* JIOKa3bIBaTh W HUCIIOJb30BaTh IMpPU3HAKU AeauMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOM3BEICHUS YMCE MPHU BHITTOJIHCHUH BBIUMCIICHUHN U PEILICHUH 3a/1a4;

* BBINIOJIHATH OKPYIVIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEI C 3aIaHHOW TOYHOCTBIO;

* CPaBHMBATh JICCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

* YIOPSAOYMBATh YHCIIA, 3alMCAHHbIE B BHUJAEC OOBIKHOBEHHONW W JECATUYHOW JpoOH, dmHcIa,
3aIMCaHHBIC C UCTIOIB30BAaHUEM apU(METUICCKOTO KBAJPATHOTO KOPHS, KOPHEH cTeneHu Oobie 2;

» Haxoauth HOJI 1 HOK wwmcen pa3HbpIMU crIocoOOaMU U UCIIONB30BATh UX MPU PEIICHUH 33]1a4;

* BBITIOJTHATH BBIYHCIICHUS M IPe0oOpa30BaHUs BRIPAKCHHIMA, COICPIKANTUX ICHCTBUTEIIBHBIC YMCa, B
TOM YHCJI€ KOPHU HAaTypaJIbHbIX CTEIICHEH.

B noBcenHeBHOIM KU3HU U MPU U3YYECHUU APYTHUX MPEAMETOB:

* BHIIIOJIHATE M OOBSCHATH PE3YNbTAaThl CPABHEHMSI PE3yJIbTATOB BBIUMCICHHUI MPH PEIICHUU
MPAaKTUYECKUX 3aJlady, B TOM UYHCIE MNPUOIMKCHHBIX BBIUUCICHUN, WCIONB3Yysd pa3HbIE CIIOCOOBI
CpaBHEHMI;

* 3aITMCHIBATh, CPABHUBATh, OKPYIJISATh YMCIOBBIC JAaHHBIC PEAbHBIX BEIWYUH C MCIOJIb30BAaHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

* COCTaBISITh W OIIEHWBATh PA3HBIMU CIOCOOAMH YHCIOBBIE BBIPAXKEHUS TMPU PEIICHUU
MPAKTUYECKHX 33724 U 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBIEC TPEOOPA30BAHMS

* CBOOO/IHO OTNEepPHPOBATh MOHATUSMU CTETICHU C IIENBIM U APOOHBIM MOKa3aTeNeM;

* BBITIOJTHSATH JJOKA3aTE€IbCTBO CBOMCTB CTEMEHU C IEIBIMUA U IPOOHBIMU MTOKA3aTEIISIMHU;

* ONIEPUPOBATH MOHATUSAMH «OJHOUJIEH», «MHOTOWIEH)», «MHOTOWIEH C OJHOM NEepeMEHHOI»,
«MHOTOYJIEH C HECKOJbKUMHU TMEPEeMEHHBIMUY», KOI(PQPUIIMEHTHl MHOTOYJIEHA, «CTaHAApTHAs 3aluch
MHOTOYJICHa», CTETNIEHb OJHOYJICHA U MHOTOYJICHA;

* cBOOOIHO BIIQJIETh IPHEMaMU IIPeoOpa30BaHusI LENbIX U JPOOHO-PAIIMOHATBHBIX BRIPAKECHUM;

* BBITIOJTHSATH PA3JIOKEHHEe MHOTOWIEHOB Ha MHOXKHTENU Pa3HBIMU CIOCOOAMHU, C MCIOIb30BAHUEM
KOMOWHAIMK pa3InYHbIX IPUEMOB;

* HCTIONIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyr TeopeMme Buera, /uis mowcka KopHeEH
KBaJPaTHOTO TpeXWICHa W I PEIICHHs 3a]ad, B TOM 4YHCIEC 3aJad C IMapaMeTpaMd Ha OCHOBE
KBaJpaTHOTO TPEXUJICHA;

* BBITIOJIHATH JIeJICHHE MHOTOWICHA HA MHOTOWICH C OCTaTKOM;

* IOKa3bIBaTh CBOMCTBA KBaAPATHBIX KOPHEW U KOPHEH CTENEHHU n;

* BBITIOJTHATH TPEOOpa30BaHUsI BRIPAKEHUH, COJIEpKAIINX KBAJAPaTHBIE KOPHHU, KOPHU CTEIECHU N;

* CBOOOJTHO OTIEPUPOBATH MOHATHIMH «TOXKIECTBOY», «TOKIECTBO HA MHOYKECTBEY», «TOXKIECTBEHHOE
peoOpa3oBaHuey;

* BBITIOJTHSATH Pa3INYHbIC IPe0OPa30BaHUS BRIPAKCHHI, COIEPIKAITIX MOIYIIH.

B moBcenHeBHOM KU3HU U IPU W3YYEHUU APYTHX MPEIMETOB:

* BRINIONHATh  MpeoOpa3oBaHUsl W JEUCTBUA C OYKBEHHBIMH BBIPQKCHHUSMH, YHCIOBBIE
KO2(DPUITMEHTHI KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BH/IC,



* BBIMOJIHATH MIPE0Opa30BaHUsl PALlMOHATBHBIX BBIPAKCHHUN MPH PEIICHUH 33134 JAPYTUX YUeOHBIX
IIPEIMETOB;

* BBITIOJIHATH MPOBEPKY MPaBAONOA00HS (PU3MUECKUX U XUMUYECKUX (POpPMyYIT HA OCHOBE CPAaBHEHHS
pa3MEpHOCTEN U BaJICHTHOCTEH.

YpaBHEHHUs U HEPABEHCTBA

* CBOOOAHO ONEpHpOBaTh IMOHATUAMHU: YpaBHEHHME, HEPAaBEHCTBO, PABHOCHJIBHBIE YPAaBHEHMS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM JAPYroro ypaBHEHUs, YypaBHEHUs, PaBHOCUJIbHBIE HA
MHOY€ECTBE, pAaBHOCUJIbHBIE TPe0Opa30BaHusl ypaBHEHUH;

* pelaTth pa3Hble BUJbl YPABHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UHCJIE HEKOTOPBIE YPaBHEHUS
3 u 4 cTeneHel, IPoOHO-pAITMOHAIBHBIC U UPPALIMOHATBHBIC,

* 3HaTh TeOpeMy Buera juis ypaBHEHM CTEIICHU BBILLIE BTOPOU;

* IOHUMAaTh CMBICII TEOPEM O PAaBHOCUJIBHBIX U HEPAaBHOCUJIBHBIX IIPEOOpPa30BAHUAX YPABHEHUH U
YMETb UX J0Ka3bIBaTh;

* BJIQJIETh PAa3HBIMM METOAAMHU PEIEHUs YpaBHEHWH, HEPABEHCTB U MX CHUCTEM, YMETb BbIOMpATh
METO/I PELIEHUS] 1 0O0CHOBBIBATH CBOM BBIOOD;

* UCMOJIb30BATh METO/ HHTEPBAJIOB AJIS PELICHUsI HEPAaBEHCTB, B TOM YHCIIe IPOOHO-PAMOHAIBHBIX
U BKJIIOYAIOUIUX B c€0sl UPpaLlMOHAJIbHBIE BHIPAYKEHUS;

s pemiath anreOpandyeckue YpaBHEHUS U HEPABEHCTBA W HX CHUCTEMbl C IlapaMeTpamu
anredpanvyeckuM U rpapuuecKuM MeToJamu;

* BJIaJICTh pa3HbIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

* pelaTh ypaBHEHUS B LIEJIbIX YHUCIIAX;

* 1300pakaTh MHOXKECTBAa Ha IUIOCKOCTH, 3a/laBacéMbleé YPaBHEHUSMH, HEPABEHCTBAMM U HX
CUCTEMaMHU.

B noBceHEeBHOM KU3HU U IPU U3YYCHHUH APYTUX IPEIMETOB:

* COCTaBJIAITh M peLIaTb YPaBHEHMsS, HEPABEHCTBA, MX CHUCTEMBbl IpPH pEIICHUU 3aJad JPYTUx
y4eOHBIX IPEAMETOB;

* BBIIIOJIHATH OILIGHKY IPaBAONOJ00MSI pEe3ylbTaToB, MOJIYYaeMbIX MpPU PEIIEHUU PA3IUYHBIX
ypaBHEHM, HEPABEHCTB U UX CUCTEM IIPH PELICHUH 3a7a4 IPYTUX YUeOHbBIX IPEIMETOB;

* COCTaBJISITh M pelIaThb YPaBHEHMsI U HEPABEHCTBA C MapaMeTpaMy MpH PEIIeHUU 3ajad APYTUx
y4eOHBIX TPEAMETOB;

* COCTaBJISITh YpaBHEHHE, HEPABEHCTBO UJIM UX CHCTEMY, ONHUCHIBAIOIINE PEATIbHYIO CUTYALIUIO WM
MIPUKJIAIHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJTYYECHHBIE PE3YIIbTATHI.

OyHKIUU

* CBOOOAHO ONEpUPOBATH MOHATUSAMU: 3aBUCUMOCTh, (PYHKIIMOHAIbHAS 3aBUCHUMOCTD, 3aBUCUMAst U
He3aBHCHUMas NEepeMEeHHble, (QYHKIUS, CIOCOOBl 3aJaHusl (YHKIMHM, apryMEHT M 3HaueHue (PYyHKIHH,
o0lacTh  OmpeleNeHuss M  MHOXECTBO 3HAueHWs (QYHKIUHM, HYId (QYHKIUH, [POMEKYTKH
3HAKONIOCTOSIHCTBA, ~ MOHOTOHHOCTb  (DYHKIIMM,  HaumOojblllee W  HAaUMEHbIee  3HAYCHMUS,
YEeTHOCTH/HEYETHOCTh (YHKIMH, TEPUOAUYHOCTh (QYHKLIMHU, TpapuKk (QYHKIUH, BepTHKAIbHAaI,
TOPU30HTAJNIbHAS, HAKJIIOHHAS! aCUMIITOTHI; TpaUK 3aBUCUMOCTH, HE SBIIAONIEHCS QyHKIUEH,

s cTpouTh rpaduku (GYHKUMN: JUHEHHOHN, KBaJpaTW4HOHM, IPOOHO-TUHEWHOW, CTENEeHHOW Npu
Pa3HbIX 3HAYEHUX MTOKA3aTeNsl CTENeHH, ;

* UCTOJIB30BATh MpeoOdpa3oBaHus rpaduka GyHKIUN Ui HOCTPOSHUs TpaduKoB PyHKIMH ;

* aHAJIM3UPOBATh CBOMCTBA (PyHKUUI U BUA rpaduka B 3aBUCUMOCTH OT [TapaMETPOB;

* cBOOOJIHO ONEPUPOBATh MOHATHSAMHM: TOCIEI0BATENIEHOCTh, OTPAaHUYEHHAs TOCIIE0BATEIEHOCTD,
MOHOTOHHO BoO3pacTaromiasi (yObIBarolasi) MOCIEA0BAaTEIbHOCTh, MpEeN IMOCIe10BaTeIbHOCTH,
apupMeTHyecKas IpOTpeccusi, TeOMeTpUYecKass MpOrpeccusi, XapaKTepUCTUYECKOe CBOMCTBO
apudmeTrnyeckoil (reoMeTpuyecKoil) mporpeccuu;

* UCTOJIb30BATH METO/I MATEMAaTHUECKOM MHIYKLMH ISl BBIBOJIA (POPMYIL, JOKA3aTEIbCTBA PABEHCTB
Y HEPaBEHCTB, PEUICHU 33/1a4 Ha JIeJTMMOCTh;

* MCCIIEI0BATh M10CIIEI0BATENILHOCTH, 3a/JaHHBbIE PEKYPPEHTHO;

* pemaTb KOMOMHUPOBAHHBIE 33]]a4M Ha apU(PMETHUECKYIO U TEOMETPUYECKYIO IIPOTrPECCHH.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTUX IIPEAMETOB:



* KOHCTPYUPOBATh U UCCIEA0BATh (PYHKIIMH, COOTBETCTBYIOIINE PEAIbHBIM MPOLIECCAM U SIBICHUSM,
MHTEPIPETHUPOBATH MOJYYEHHbIE PE3YIbTATHl B COOTBETCTBUU CO CHELM(PUKON UCCIEAyEMOro mpolecca
WM SIBIICHUS;

* UCIOJIb30BATh IPaPUKH 3aBUCUMOCTEH U1 UCCIIE0BAHMS peallbHBIX ITPOLIECCOB U SBICHUM;

* KOHCTPYUPOBATh M HCCIEN0BaTh (PYHKUWU MPHU PEIICHUH 337ay APYTrUX Y4EOHBIX MPEAMETOB,
MHTEPIPETUPOBATH NOJIYUYEHHBIE PE3YJIbTaThl B COOTBETCTBUHM CO clelIM(PUKON yueOHOro npeamera.

CraTucTtuka ¥ TeopHsl BEpOSITHOCTEMN

* CBOOOAHO OINEpHUpOBaTh MOHATHAMM: CTOJOUYAThle M KPYroBblE JUArpamMMbl, TaOJUIbl JAHHBIX,
cpeanee apudmernueckoe, Mearana, HanOoJbIIee U HAaUMEHbIIIee 3HAUCHHsI BBIOOPKH, pa3Max BHIOOPKH,
JUCIIEPCUS U CTAaHJAPTHOE OTKJIOHEHHUE, CllydaliHas N3MEHYUBOCTD;

* BEIOMpaTh Hanbosee ynoOHbIN CIOcO0 MmpeacTaBieHus HHQOPMAINH, aJIeKBAaTHBIN €€ CBOMCTBAM H
LIEJISIM aHAJIN3a;

* BBIYMCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKU;

* CBOOOJITHO  OIEpPUPOBATh MOHATUAMHU: (DaKTOpUan YMCiIa, MEPEeCTAaHOBKM, COYETaHUS W
pa3MenieHusi, TpeyroubHuk Ilackans;

* cBOOOJIHO ONEpUPOBaTh IOHATUSAMM: CIy4YalHbBIM OIBIT, CiydaliHbIi BbIOOp, HCIHBITAHUE,
AIIEMEHTAPHOE CIIy4ailHOE COOBITHE (MCXOM), KIIACCHYECKOE OMpECNICHHE BEPOSTHOCTH CIyYailHOTO
COOBITHSI, OTIepaluy HaJl CTy4YalHbIMU COOBITUSIMHU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYJIbI;

* CBOOOJTHO OINEpPUPOBaTh MMOHATHAMH: CIY4alHbIA ONBIT, CIy4YaillHBIH BBIOOp, HCIBITAHUE,
3JIEMEHTApHOE CiIydailHOe COObITHE (MCXOM), KJIACCMUYECKOE OMNpEeNICHHE BEPOSTHOCTHU CIy4aiHOro
COOBITHSI, OTIEpAIMY HAJl CITyYaiHBIMH COOBITHUSIMHU, OCHOBHBIE KOMOMHATOPHBIE (hOPMYIIHI;

* 3HaTh IPUMEPHI CIyYalHbIX BEJIMUUH, U BBIYUCIIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKH;

* UCTIOJIB30BATH (POPMYIIBI KOMOMHATOPUKH TIPH PEIIEHNH KOMOMHATOPHBIX 3a7ad;

* pelaTh 3aJja4ud Ha BBIYUCIIEHUE BEPOATHOCTH B TOM YHCJIE C MCIIOJIb30BaHUEM (hOPMYI.

B noBceHEeBHOM KM3HU U NTPU U3YYEHHUH JIPYTHX IPEIMETOB:

* IPEJCTABIATh MH(GOPMAIMIO O pealbHBIX IpOLEccax U SBJICHUAX CHOCOOOM, a/JleKBATHBIM ee
CBOMCTBAM U LI€JIU UCCIIEIOBAHMUS;

* QHAJIM3UPOBaTh M CpPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHKH BBIOOPOK, IIOJYYEHHBIX B
MIpOLIECCe PELICHUS] MPUKIATHON 3a/1ayd, U3YUEHHUs pPEaNbHOIO SIBJIICHUS, PELICHUs 3aJaud W3 JAPYTUX
y4eOHBIX TPEAMETOB;

* OLICHUBATh BEPOSTHOCTh PEATbHBIX COOBITUH U SIBIIEHUHN B PA3JIMYHBIX CUTYALIHSIX.

TexcToBble 3agaun

* Pemiath mpocThie U CIOXKHBIE 33J]a4l, @ TAKXKE 3aJa4l MOBBIILIEHHOW TPYIHOCTHU U BBIACIATH UX
MaTEMaTHYECKYIO0 OCHOBY;

* pacrio3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1a4;

* HCIIOJIB30BATh pa3Hble KpaTKHWE 3allUCH KaK MOJENINM TEKCTOB CIOXKHBIX 3aJad M 3a1ad
MOBBIIIEHHONW CJOXHOCTU Ul TIOCTPOEHMsS] TOUCKOBOM CXE€Mbl M pelIeHHs 3ajJay, BBIOMpPATH
ONTHMAJIBHYIO JUISl pacCMaTpUBAaEMOM B 3a/1aye CUTyallMy MOJENb TEKCTa 3aauu;

* pa3iauyaTh MOJENIh TEKCTa M MOJedb pELIeHHs 3a7aud, KOHCTPYMpPOBaTh K OJHOW MOJAETH
pELIEHNs CI0XKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3a7a4u;

*3HaThb W NPUMEHATH TPU CHocoOa MOMCKa penieHus 3agad (0T TpeOOBaHUS K YCIOBHUIO U OT
yCJIOBHUSA K TpeOOBaHUIO, KOMOMHHUPOBAHHBIN);

* MOJIETTUPOBATh PACCYKJEHUS IIPU MOUCKE PEIICHUS 3a]1a4 ¢ TOMOIIbIO Tpad-CXEMBbI;

* BBIICIIATH ATAIbI PELICHUS 3a/1a4U U COJIEP>KaHNE KaXKA0r0 ITara;

* yMETh BBIOMpPATh ONTHUMAJIBHBIM METOJ peIIeHUs 3aJaud U OCO3HaBaTh BBIOOpP MeETOa,
paccMaTpuBaTh pa3InYHbIE METO/bI, HAXOAUTH Pa3HbIE PEIICHUS 33a1a4H, ECIIM BO3MOXKHO;

* aHAJIM3UPOBATH 3aTPYAHEHUS IPU PEUICHUH 3a/1a4;

* BBIMOJIHATH pa3IMyHbIe TPeoOpa3oBaHusl MPeIOKEHHON 3a1a4K, KOHCTPYHPOBATh HOBBIE 33/1a4H
W3 IaHHOM, B TOM 4HcIie OOpaTHBHIC,

* HHTEPIPETUPOBATh BBIUUCIUTEIBHBIE PE3Y/IbTAaThl B 3a/laye, UCCIEA0BATh MOIYYEHHOE PELIEHUE
3a/1a4H;



* I3MCHSTHh YCJIOBHE 3aJa4d (KOJMYECTBCHHBIE WM KA4YeCTBEHHBIC JIaHHBIE), HWCCIEI0BATh
HW3MEHEHHOE MpeoOpa3oBaHHOEC;

* aHATM3UPOBATh BCEBO3MOXKHBIC CHUTYalldd B3aWMMHOTO PACIOJIOXKEHUS JBYX OOBEKTOB U
W3MECHECHHE HMX XapaKTePUCTHK IPH COBMECTHOM JBM)KCHHH (CKOPOCTb, BpEMsl, PAaCCTOSHHUE) IIPH
pElIeHnH 33724 Ha JBUKCHHE JIBYX OOBEKTOB KaK B OJIHOM, TaK U B MPOTHBOIIOJIOKHBIX HAIIPABIICHUSX,
KOHCTPYHPOBATh HOBBIC CHUTYaI[MH HA OCHOBE M3MEHEHHUS YCIOBHH 3a/1a4u IPU JBHKCHHUH T10 PEKE;

* ICCJIEIOBaTh BCEBO3MOXKHBIC CHUTyallMd TMPU PEIICHUW 3aJad Ha JABWKCHHE 110 pEKe,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCYETA;

* pemaTh pa3HOOOpA3HEIE 32/1a4H «HA YaCTH Y,

e pemiath W OOOCHOBBIBATH CBOE peIICHUE 3aja4 (BBLICIATH MATEMAaTHUYECKYI0 OCHOBY) Ha
HAXO0X/ICHUE YaCTH YHCIIa ¥ YUCJIA IO €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICTA IPOOH;

* 00BSCHATh UIACHTUYHOCTH 33Ja4 Pa3HbIX THIIOB, CBA3BIBAIOIIUX TPH BEIWYMHBI (Ha paboTy, Ha
MOKYIIKH, Ha JBUKCHHE), BBIICTSATh 3T BEIUYHMHBI W OTHOIICHUS MEXIYy HUMH, NMPUMEHITh UX TPU
pEIIeHNH 33J1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

* BIIQJICTh OCHOBHBIMHU METOJIaMH PEIICHHMS 33/1a4 HAa CMECH, CIUIaBbl, KOHIICHTPAIIUH, HCIIOTH30BATh
UX B HOBBIX CUTYAIIMSX 110 OTHOIICHHUIO K U3YYSHHBIM B ITPOIECCE O0yUCHHS,;

* pemaTh 3a/la4d Ha MPOILCHTHI, B TOM YHCJIE, CIIOXKHBIC MPOIEHTH ¢ 000CHOBAaHUEM, UCTIOIB3YS
pa3HbIe CIIOCOOBI;

* peliaTh JIOTHYECKHUE 33Jja4d Pa3HbIMH CIIOCOOaMH, B TOM YHCIIE, C JABYMs OJIOKAMU U C TpPEeMs
OJIOKaMHM JTAaHHBIX C IIOMOIIBIO TAOJIHIL;

* pemath 3aJa4d M0 KOMOWHATOPHKE W TEOPUU BEPOSTHOCTEH HA OCHOBE WCIIOJIh30BAaHUS
W3YYCHHBIX METOJIOB U O0OOCHOBBIBATh PEIICHHE;

* peIIaTh HECIOKHBIE 331291 110 MAaTEMATHYEeCKON CTATHCTHKE,

* OBJIAJICTh OCHOBHBIMH METOJIaMHU PEIICHUS CIOKETHBIX 3a/1a4: apu(METHUCCKHI, areOpandecKui,
nepebop BapHAHTOB, T'€OMETPHUYSCKHU, TpapUUEeCKHii, MPUMEHATh WX B HOBBIX 110 CPABHCHHIO C
W3YYCHHBIMU CUTYAIUSX.

B moBceTHEBHOM )KM3HU H NIPU H3YYSHUH JIPYTHX MTPESIMETOB:

* KOHCTPYUPOBaTh HOBBIE JJs JaHHOW 3a/Ja4dl 3aJadyHble CHUTYallMd C YYETOM pealbHBIX
XapaKTePUCTHK, B YACTHOCTH, IIPH PEIICHUH 33/1ad HAa KOHIICHTPAIMH, YYUTHIBATh TUIOTHOCThH BEIECTBA;
pemars U KOHCTPYMpOBaTh 3a/ladll Ha OCHOBE PACCMOTPEHHUS PEabHBIX CHUTYallMii, B KOTOPBHIX HE
TpeOyeTCsl TOYHBIN BBIYUCIUTEIHHBIA PE3yIIbTAT;,

* pelaTh 3a7a41 Ha JABMKEHHUE TI0 PeKe, paccCMaTpuBas pa3Hble CUCTEMBI OTCUETA,

* KOHCTPYUPOBATh 33JJa9HbIC CUTYAIMH, TPUOIMKEHHBIC K pEATbHOMN JICHCTBUTEIIHHOCTH.

I'eomeTpuueckue Gpurypsl

* CBOOO/IHO ONEpHUPOBATh T'€OMETPHUSCKUMH TOHATHSIMH TPH PEIICHUW 3aJa4 W IMPOBEICHUU
MaTEeMaTHYECKHUX PACCYKICHUMN;

* CaMOCTOSITEIIBHO (POPMYITUPOBATH ONPEACICHUSI T€OMETPUICCKUX (DUTYP, BBIBUTATh THIIOTE3BI O
HOBBIX CBOMCTBAaX M TMpPHU3HAKaX TeOMETPUYEeCKUX (UTYp U OOOCHOBBIBATH WJIM OINPOBEpPraTh UX,
0000maTh WM KOHKPETH3MPOBATh PE3YJIbTaThl HA HOBBIC KJIAcChl (UTYpP, MPOBOIUTH B HECIOKHBIX
ClIydasx KiIacCHU(PHUKAIUIO (GPUTYp MO pa3InYHBIM OCHOBAHUSIM;

* CCIICNIOBATh YEPTEXKHW, BKIOYAs KOMOWHANWW (QUTYp, HW3BJICKaTh, WHTEPIPETHPOBATH U
peoOpa3oBhIBaTh MHGOPMAITUIO, TIPEJCTABICHHYIO Ha YepTexax;

* peliaTh 3aJa4d TeOMETPUYECKOTO COJECPKaHUs, B TOM YHUCIIC B CHUTYyalHsX, KOTJa aJTOPUTM
pelieHuss He CIeyeT SBHO W3 YCJIOBUSA, BBIMOJIHATH HEOOXOAWMMBIE [UIsl pEIICHUS 3a/adyd
JIOTIOJTHATETBHBIC TTIOCTPOCHUS, UCCIICIOBATh BO3MOKHOCTh IIPUMEHEHHS TEOPEM B (POPMYJT JJIS PEIICHUS
3a1a4;

* hopMynHpOBaTh M TOKA3bIBATh TEOMETPUICCKUE YTBEPIKICHHUS.

B noBcerHEeBHOM KU3HU U NIPU U3yYEHUH JIPYTHX MPEIMETOB:

* COCTaBIISATh C WCIIOJB30BAHHEM CBOHCTB T'€OMETPUYCCKUX (PUTYp MaTeMaTWYeCKHUe MOJCSTH IS
pelieHus 3a1a9 IPaKTHUECKOTO XapaKkTepa U 3a/1a4 U3 CMEXKHBIX AUCIUILUINH, UCCIIEI0BATh MOMyUYeHHBIE
MOJICJI ¥ HHTEPIPETUPOBAThH PE3YIIbTaT.

OTHOLIEHHS



* BnazeTs moHATHEM OTHOLICHHS KaK METalpeMETHBIM;

* CBOOOJHO OMEPUPOBATh TMOHATHSAMHU: PaBEHCTBO (uryp, paBHbIe (UTYpPBI, PaBEHCTBO
TPEYTrOJIbHUKOB, MApaICIIbHOCTh MPSMBIX, MEPHEHAUKYISAPHOCTh MPSIMBIX, YIIBl MEXKAY NPSMBIMH,
HEepPIEHANKYJIISAP, HAaKIOHHAs!, IPOeKIHsl, nogoodue Gpuryp, noJooHsIe GUrypsl, TOAOOHbBIE TPEYTOJbHUKY;

* UCTIOJIH30BATh CBOMCTBA MMOI00MS M paBeHCTBA (QUTYp MPH PEIICHUH 3a/1a4.

B noBceHeBHOM KU3HU U IPU U3YYCHHUH APYTUX IPEIMETOB:

* UCTIOJIH30BATh OTHOILICHHUS ISl TOCTPOSHHS U UCCIIEIOBAHHUS MaTEMAaTUYECKUX MOJIeNIe 0ObEKTOB
peanbHOM KU3HU.

W3mepenus v BEIYUCIICHUS

* CBOOOAHO OIEpUpOBaTh MOHATUAMHU JJIMHA, IUIOIAAb, 00BEM, BEIMUMHA YIVIa KAK BEJIUYMHAMH,
UCTOJb30BAaTh PABHOBEIMKOCTb W PABHOCOCTABICHHOCTh IPU PELICHWW 3a7ad Ha BBIYHCICHUE,
CaMOCTOSITENILHO IOJIy4aTh U HCIHOJIb30BATH (DOPMYJIBI ISl BBIYMCICHUM muiomaneil u o0beMoB (uryp,
CBOOOJTHO OTEPHPOBATH LIMPOKUM HAOOpPOM (hOpMyJ Ha BBIYMCICHHUE MPU PEIICHUH CIIOKHBIX 337134, B
TOM 4YMCJ€ M 3a/lad Ha BBIYMCIEHUE B KOMOMHAIMSIX OKPYXHOCTH U TPEYrOJIbHUKA, OKPYXHOCTH U
YETHIPEXYTOJIbHUKA, a TAK)KE C TPUMEHEHUEM TPUTOHOMETPHH;

* CaMOCTOATENILHO (hOPMYITUPOBATh I'MIIOTE3bI M IPOBEPATH UX JOCTOBEPHOCTb.

B noBceHEBHOI KU3HU U IPU U3YYEHHUH APYTUX IPEIMETOB:

* cBO0O/IHO onepupoBaTh (GOpPMYyJIaMU IPU PELICHUM 3a]ad B JPYI'UX y4eOHBIX IpeaMeTax U MpH
MPOBEICHUN HEOOXOMMBIX BBIYUCICHUNA B PEATbHON KU3HH.

I'eomeTpHrueckue nocTpoeHus

* OnepupoBaTh MOHITHEM HA0OPa HIEMEHTOB, ONPEACISIONINX T€OMETPUIECKYIO GUTYpY,

* BJIaJIeTh HAOOPOM METOJI0B MOCTPOEHUI LIUPKYJIEM U JINHEHKOM;

* IPOBOJIUTH aHAJIN3 U PEAIM30BBIBATH 3TAIBI PEUICHHUS 3a7a4 Ha TOCTPOCHHUE.

B noBceHEeBHOM KU3HU U IPU U3YYCHHUH APYTUX IPEIMETOB:

* BBITTOJIHATH TIOCTPOCHUSI HA MECTHOCTH;

* OLICHUBATh pa3Mepbl peajibHbIX 0OBEKTOB OKPYKAIOLIEr0 MUPA.

[TpeobpazoBanust

* OnepupoBaTh JBMKEHUSAMH U IPe0OPa30BaHUSAMH KaK METalpeIMETHBIMH MOHATUSIMU;

* OIIEpUpPOBATh IOHSTHEM JBMKEHHUS M IpeoOpa3oBaHus moao0us A 00OCHOBaHMM, CBOOOJHO
BJAJIeTh MPUEMaMH MOCTPOEHHs (PUTYp C MOMOIIBIO JBMKEHUM M mpeoOpa3oBaHMs MOJ00US, a Takke
KOMOMHAIMSIMU IBUYKEHUH, TBUKEHUHN U TpeoOpa3oBaHuii;

* UCTIOJIb30BaTh CBOMCTBAa JBMXKEHHUH M TpeoOpa3oBaHMU Il NpoBeleHHs OOOCHOBaHMSA M
JI0Ka3aTeIbCTBA YTBEPKICHUH B TEOMETPUH U APYTHX yIEOHBIX MPEeIMETax;

* [I0JIb30BaThCsl CBOMCTBAMM JBMKEHUH M TpeoOpa3oBaHuil pH peleHnH 3ajay.

B noBceiHEBHOI KU3HU U TTPHU U3YYSHHUH APYTUX IPEIMETOB!

* IPUMEHSATH CBOICTBA ABMKEHUI U MPUMEHATh OA00ME JJIs1 HOCTPOCHUIN 1 BHIUMCIICHUI.

BekTophl 1 KOOPIUHATHI HA TUIOCKOCTH

* CBOOOZHO OMepUpoBaTh MOHATHAMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, IPOU3BEIEHUE BEKTOPA
Ha YUCII0, CKAISIPHOE TIPOU3BEICHUE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH, KOOPIMHATHI BEKTOPA;

* BJIQJIETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JJsl peIIeHus 3ajad Ha
BBIUMCJICHHE U JOKa3aTeNIbCTBA;

* BBIMOJIHATH C MIOMOIIBIO BEKTOPOB M KOOPJIMHAT JI0KA3aTEIbCTBO U3BECTHBIX EMY I'€OMETPHUECKUX
¢dakToB (CBOICTBAa CpPENHUX JIMHUI, TEOpPEM O 3aMEYaTeNbHBIX TOYKAX W T.I.) W TOJydaThb HOBEIC
CBOWCTBA U3BECTHBIX QUTYP;

* UCTIOJIH30BATh YPaBHEHUSI QUTYp /ISl PEIICHUs 33/a4 U CAMOCTOSTENBHO COCTABISATH YPaBHEHUS
OTAENBHBIX MJIOCKUX (PuUryp.

B noBceiHEBHOI JKU3HU M TTPHU U3YYSHHUH JAPYTUX PEIMETOB:

* UCTIOJIb30BATh TMOHATHS BEKTOPOB M KOOPJHMHAT JJS peIIeHus 3ahay 1o ¢usuke, reorpadpuu u
JIPYTUM y4eOHBIM IIpeIMeTaM.

HcTtopus MmaTeMaTuKu



 [IoHMMaTh MaTEMaTUKy KAaK CTPOrO OPraHU30BAHHYIO CUCTEMY HAy4YHBIX 3HAHWM, B YaCTHOCTHU
BIAJeTh MpPEICTABICHUAMU OO0 aKCHOMAaTH4YEeCKOM IOCTPOCHHMM TE€OMETPUM M  NEpPBUYHBIMU
IIPEACTABJICHUSAMHU O HECBKIINJOBBIX FEOMETPUSAX;

* paccMaTpUBaTh MaTEMATUKy B KOHTEKCTE UCTOPUMU PA3BUTHUs LIMBUIM3ALUU U UCTOPUU Pa3BUTHUA
HayKH, IOHUMAaTh POJIb MaTEMAaTUKU B pasBuTuu Poccun.

MeTtobl MaTeMaTUKH

* Bnanerp 3HaHMSMHM O Pa3IUYHBIX METOAAX OOOCHOBAHHWS W ONPOBEPIKEHUS MaTEMaTHUYECKUX
YTBEPKIACHUM U CAMOCTOSITENIBHO IIPUMEHSATD UX;

* BJIAJICTh HABBIKAMHU aHAJIW3a YCJIOBMS 3aa4d U ONIPENEICHUS MOAXOMAIIMX JUIA pelIeHus 3anad
M3YYEHHBIX METOJIOB MJIM MX KOMOMHALIUI;

* XapaKTepU30BaTh IPOU3BEACHHUS HCKYCCTBA C Y4YETOM MAaTeMaTH4ECKUX 3aKOHOMEpPHOCTEH B
IIPUPOJIE, UCII0JIB30BATh MATEMATUYECKHUE 3aKOHOMEPHOCTH B CAMOCTOSTEIIBHOM TBOPYECTBE.

Conep:xanue yueOHoro npeamera «MareMaTuKay
(MartemaTuka, ajaredopa, reomerpus)

Maremaruka

S kaace

Hartypanbnble uncaa. Jlecsatuunas cucrema cuucieHus. HarypanbHblil psan. Apudmerndeckue
JCWCTBUSL ¢ HATypalbHbIMUA uuciamu. CBoiicTBa apudmernyeckux nedctBuii. [loHsTHE O CcTeneHH C
HaTypaJbHbIM MOKa3zareneM. KBagpaT u kyO uwmcna. UuciioBble BBIpaXEHUS, 3HAUEHHE YHCIOBOIO
BbIpaxkeHUs. llopsnok pgelcTBUI B YHMCIOBBIX BBIPAXEHHUSX, HCIIOJIb30BaHUE CKOOOK. Pemienue
TEeKCTOBBIX 3a7a4y apupmernyeckuMu cnocodamu. ldeauresn U kpaTtHbie. Hanboabmuii o0mmii
JIeNNTeNb, HAUMeHbIIIee obmiee kpaTHoe. CBolicTBa nenmmoctu. [IpusHaku nenmmMoctw Ha 2, 3, 5, 9, 10.
IIpocTeie M cocraBHbIE uucia. Pa3noxeHne HaTypalbHOTO YMCIIa Ha IPOCTbIE MHOXHUTENU. [leneHue c
OCTAaTKOM.

Jpodu. OObikHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO apodu. CpaBHEHHE OOBIKHOBEHHBIX JPOOEH.
Apudmerrueckue IeHCTBUS ¢ OOBIKHOBEHHBIMU JIpo0siMu. HaxokieHue 4acTu OT LEeJIoro U IeJIoro IO
ero vactu. Jlecsatuunele apoOu. CpaBHEHHE IECATUYHBIX JpoOei. Apudmernueckue JeHCTBUS C
necITUUHbIMM J1po0simu. IlpencraBienue necsTUUHON JApoOM B BHJE OOBIKHOBEHHOW JpoOH H
OOBIKHOBEHHOH B Buae JecatudyHoil. OtHomenue. Ilpomopuusi, OCHOBHOE CBOICTBO MPONMOPLHUU.
[IporieHThl, HaxXOXJIE€HHWE NPOIEHTOB OT BEJIWYMHBI M BEJIWYMHBI IO €€ MPOLIEHTAaM, BBbIpaKEHHE
OTHOILICHMS B IPOIIEHTaX. PeleHre TeKCTOBbIX 331a4 apu(PMETHIECKUMHU CIIOCO0aMH.

N3mepenus, npudIMKeHHs, OLEHKH. 3aBUCHMOCTh M1y BeJuuYMHaMu. ENvHUIbI n13MepeHus
JUIMHBI, IO N, 00beMa, Macchl, BpeMeHH, cKopocTH. [IpuMepsl 3aBUCUMOCTEH MeXIy BeTUYHHAMU
CKOpPOCTb, BpEMsl, pacCTOSIHUE; MPOU3BOAUTEIBHOCTh, BpeMs, padoTa; IieHa, KOJIMYECTBO, CTOUMOCTh U
ap.. IlpencraBnenue 3aBucumocteil B Buae ¢popmyi. Beruncnenus no ¢opmynam. Pemenne TeKCTOBBIX
3a/1a4 apupMETHIECKUMHU CIIOCO0aMH.

JjieMeHThl ajredpnl. lcnonb3oBanue OykB Ui 0003HAUYEHUsS 4YMCEN, JJIS 3alUCH CBOMCTB
apudmernyeckux aeWcTBuil. bBykBeHHblE BbIpakeHHUS (BBIpaXEHHUS C TepeMeHHbIMH). YuciaoBoe
3HaYeHHe OYKBEHHOTO BBIpOKCHMs. YpaBHEHHE, KOpeHb YypaBHEHHMs. HaxokJIeHue HeU3BEeCTHBIX
KOMITOHEHTOB apu(pMeTHYECKUX TeHCTBUI.

Harasaunas reomerpusi. Harnsiinele npeacraBienus o purypax Ha IJIOCKOCTH: MpsiMasi, OTPE3OK,
JIyd4, yroj, JIOMaHas, MHOIOYIOJIbHUK, IIPaBUJIbHBII  MHOTOYTOJBHUK, OKpPYKHOCTb, KpYT.
YeThIpeXyrodbHUK, MPSIMOYTOJbHUK, KBaJpaT. TpeyroibHUK, BHIbI TPEYroJbHHUKOB. M300paxeHue
reoMeTpuueckux ¢uryp. BsaumHoe pacnonokeHue IByX NpsAMbIX. B3auMmHOe pacronokeHHe IBYX
OKPYKHOCTEH. B3aMHOE pacrionokeHue MpsMOM U OKpYKHOCTH. JuIMHa oTpeska, JiomaHou. llepumerp
MHOI'OYTOJIbHUKA. ENWHHIBI W3MepeHus MIMHBL. V3MepeHne IUIMHBI OTpe3Ka, MOCTPOEHUE OTpe3Ka
3alaHHOM JUIMHBL. Yroi. Buasl yruos. I'pagycHas Mepa yria. M3MepeHue W IOCTPOEHHE YIJIOB C
NOMOIIBI0 TpaHcnopTupa. [loHsTHe muomanu QUrypsl, €IMHUIBI HW3MepeHus Iuiomany. Ilnomans
IpsIMOYTOJIbHUKA, KBajpaTa. PaBHOBenukue Gurypsl. HarnsaaHsie npeacTaBieHuss O MPOCTPAHCTBEHHBIX



¢urypax: ky0, napayenenunes. i3oo6paxxenue npoctpancTBeHHbIX ¢uryp. [Ipumeps! ceuenwii. [lonstue
o0beMa, enuHHIBI o0beMa. OOBEM MPSIMOYTOJIBLHOTO Mapajuienenunena, kyoa. [loHsTue o paBeHCTBE
¢uryp. LlenTpanbHas, oceBas U 3epKajibHasi CHMMETpuu. M300pakeHne CHMMETPUYHBIX QUTYP.

6 xnacc

BBoaHoe moBTOpeHue kypca S5 kiacca. deaumoctb umcena. [enutenu u kparasie. [Ipuznaku
nenumoctu Ha 2; 3; 5; 10. [Ipocteie u cocTtaBHbIe uncia. Pa3znokeHne HaTypalbHOIO YKCIa Ha MPOCThIE
MHOUTeH. ClloKeHre U BhIYUTaHHE OpobOeil ¢ pa3HbIMU 3HaMeHaTensiMiu. OCHOBHOE CBOMCTBO IpOOH.
Coxkpamenue apobdeii. [lpusenenue apobeii k obmemy 3HameHnarento. CpaBHenue npobeit. Cioxenue u
BbluMTaHue JapoOeil. PemieHue TEKCTOBBIX 3alady. YMHOKEHHE M JIeIeHHE OOBIKHOBEHHBIX JIPOOEii.
YMHOKEHUE U JIeJICHIEe OOBIKHOBEHHBIX JIpo0eii. OCHOBHBIC 3a/1a4u HA APOOH.

CiokeHue W BbIYMTAaHHe Jpodeil ¢ pa3HbIMH 3HaMeHaTeJassMu. OCHOBHOE CBOWCTBO JpOOH.
Coxpamenne npobeit. IlpuBenenme napobeit k obOmemy 3HameHaTentro. CpaBHEHHE, CIIOXKCHHUE H
BbIUHMTaHUE Jpo0elt ¢ pa3HbIMU 3HaMeHaTeNsIMU. CI0XKeHNe U BHIYUTAHNUE CMEIIAaHHBIX YHCe.

YMHoO:KeHUe U JieieHne 00bIKHOBEHHBIX JApo0deii. YMHOxeHHe apoOei. Haxoxnenune apobu ot
yrcna. [I[puMenenue pacrpeneanuTensHOro CBOWCTBA yMHOXKeHHs. B3aumMHo oOpaTHble uncna. Jlenenue.
Haxoxpaenue yncina no ero apodu. J[poOHbIe BbIpaKEHUS.

OtHomennss U mponopuuu. [Iponopunn. OcHOBHOE CBOMCTBO mponopuuu. Pemenue 3amay c
noMoIeto npornopiuid. [ToHATHS 0 TpsMON M OOpaTHOM MPONMOPIUOHATBHOCTAX BeNWYMH. Macmral.
@opMyIbl JJIMHBI OKPYKHOCTH U IuIowaau kpyra. [lap.

IlosioxkuTeIbHBIE W OTpPHLATE/]bHBbIEe 4Mcaa. [lonoxuTenbHble M OTpULIATENbHBIE YHCIHA.
[IpoTuBononoXHBIE ynciaa. Moayap 4ucia U ero reomerpudeckuil cmpicii. CpaBHeHue uucen. Llensie
yrcia. M3o00paxenne uncen Ha npsmoi. Koopaunaara Toukn. CiaoKeHne W BBIYUTAHUE TTOJIOKUTEIBHBIX U
OTpULIATENbHBIX unces. CI0KeHHe U BBIUUTAHUE MOJOKUTEIbHBIX U OTPULATEIbHBIX YUCENl. Y MHOXKEHUE
U JIeJICHUE TMOJOKUTEJIbHBIX M OTPUUATENIbHBIX YHCENl. YMHOXEHHE M JEJIEHUE IOJOXKUTEIbHBIX U
oTpunatenpHbix uncen. [loHsTHe o paunoHanbHOM uucie. JlecaTnyHoe MpuOIMKEHHE OOBIKHOBEHHOM
npo6bu. [IpumeHeHne 3aK0OHOB apu(PMETHUECKUX IEHCTBUM JIJIST pAllMOHATIN3AINH BIUYUCICHUH.

Pemienne ypaBHenmii. IIpocreiliime mnpeoOpa3oBaHusi BBIpaXKEHUN: pacKpbITHE CKOOOK,
MIpUBECHNUE NMOAOOHBIX cllaraeéMbIX. PelleHne TUHEMHbIX ypaBHEHHM. [IpuMepsl pelieHuss TEeKCTOBBIX
3a/1a4 C TOMOLUIbIO IMHEWHBIX YPaBHEHUH.

Koopaunartsl Ha muiockocTH. [locTpoenue neprneHaANKyspa K NpsSMON U apajuiebHbIX IPSIMBIX C
MOMOIIBIO yrOoNbHUKA U JUHEWKH. [IpsMoyrosipHas cucTeMa KOOpAMHAT Ha TUIOCKOCTH, alcIucca u
opauHarta Touku. [Ipumepsl rpadukos, quarpamm.

IToBTOpEHME.

Auredpa

7 KJacc

AuireOpanyeckue BbIpaskeHUsl. BblpakeHWe C TMEPEMEHHBIMU. 3HAUEHUE BBIPAKEHHUS C
nepeMeHHbIMU. JlommycTHMBIE 3HaYeHHsI TepeMeHHBIX. ToxaectBa. TokIecTBEHHBIE MPeoOpa3oBaHUS
anredbpanveckux BeIpakeHHid. JlokazarenbcTBO ToXkAecTB. CTeNeHb ¢ HAaTypaJlbHBIM IOKa3aTeleM U e
cBorictBa. OgHowieHbl. OMHOUNEH cTaHAapTHOTO BUaa. CteneHb oHOwIeHa MHorouneHnsl. MHOrouneH
crangaptHoro Buaa. Crenenb MHorowieHa. CrokeHHE, BBIUMTAHUE M YMHOXKEHHE MHOTOYJICHOB
@opMyJIbl  COKPAIIEHHOTO YMHOKEHMS: KBaJApaT CyYMMbl W KBaApaT Pa3HOCTH JBYX BBIPaXKEHU,
MPOU3BEICHUE PpAa3HOCTU CYMMBI JBYX BbIpaXeHuil. Pa3imoxkeHne MHOrowieHa Ha MHOMKUTEIH.
BroiHecenune o0mero MHOXHUTENs 3a CKOOkM. Meton rpynnupoBKd. Pa3HOCTh KBaapaToB JBYX
BbIpakeHN. CyMM U pa3HOCTh KyOOB ABYX BBIPAKCHHIA.

YpaBHeHusi. YpaBHeHUEe ¢ OHOUN nepeMeHHOU. KopeHb ypaBHeHUs. PaBHOCHIIBHBIE ypaBHEHHS.
CBoiicTBa ypaBHEHUN C OJHOW NEPEMEHHOW. YpaBHEHHME Kak MaTeMaTH4ecKas MOJENb pealbHON
CUTYallWH.

JluneitHoe ypaBHeHue. PanuoHanbHblE ypaBHEHHS. PelleHuWe panuOHAIBHBIX YpPaBHEHUH,
CBOJAIIMUXCS K JIMHEHHbIM. PemieHrne TEKCTOBBIX 3ajlad € MOMOINbI0 palMOHAIBHBIX YpPaBHEHUM.
VYpaBHeHHE ¢ ABYMS IIepeMEeHHBIMU. ['paduk ypaBHEHUs ¢ IByMs IepeMeHHbIMH. JIMHEHOe ypaBHEHHUE C



JBYMS IEPEMEHHBIMH U ero Tpaduk. CucTeMbl ypaBHEHUH ¢ AByMs nepeMeHHbIMU. [ padudeckuit meton
pelIeHUs] CHCTEMBbl ypaBHEHMH ¢ JIByMs IE€peMEHHBbIMU. PelieHue cucTteM ypaBHEHUH METOAOM
MOJICTAHOBKU U ciokeHus. Cuctema JIByX ypaBHEHHMH C JBYMsI IEpPEMEHHBIMH KaK MO IEJb PEaTbHOM
CUTYyalLlUH.

@Oyuxumuu. Yucnoseie QyHKIuH. OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXay BennuuHamu. [lonsrue
¢bynkunn. @DyHKIMA KaKk MareMaThdeckas MoJleNlb peajbHOro mnpouecca. O0iacTb omnpeneneHus |
obmnacts 3HaueHus pyakun. Criocoosl 3ananus Gpynkuuu. I'paduk GyHKmm.

Jluneiinas QyHKIMS, €€ CBOMCTBA U TpadUKH.

8 kaace

PanmnonanbHble BoIpa:keHus Pammonanbabie 1po6u. OCHOBHOE CBOIMCTBO palMOHAIBHOM APOOH.
CrnoxeHne M BBIYMTAHUE PALMOHAIBHBIX JpOoOEH C OJUMHAKOBBIMM 3HameHaresssMu. CloxkeHue |
BBIUUTAHUE PAlMOHAIBHBIX APOOEH ¢ pasHBIMU 3HAMEHATEISIMU. Y MHOKEHHE U JCJICHUE PAIllHOHATIBHBIX
npo0Oeii. Bo3Benenue pannoHanbHOM 1pobu B cTeneHb. ToxIecTBeHHbIE TPeo0pa30BaHusl PAllMOHAIBHBIX
BbIpakeHUIl. PaBHOCHIIbHBIE ypaBHeHUs. PanronanbHble ypaBHeHUs. CTENeHb ¢ LEIbIM OTPULATEIbHBIM
nokaszareneM. CBoICTBa CTeNEHU ¢ LesbIM Ioka3aTeneM. OyHKuus U e€ rpauk.

KBagparubie kopuu. [eiicTButenbHubie ynuciaa .(Oynkuus y = x2 u e€ rpapuk .KagpatHsie
KOpHU. ApudmeTnuyeckuil KBaJpaTHbII KOpeHb. MHOXECTBO M ero sineMeHThl. [loaMHOXecTBO.
Omnepannu Hag MHOKecTBaMH. UncioBbie MHOKecTBa. CBoCTBa apu(pMETHIECKOTO KBaAPATHOTO KOPHSI.
ToxnecTBeHHbIe IpeoOpa30BaHus BhIPAKEHUH, COAepKalMX KBaJpaTHble KOpHU. DyHKIUSA U e€ rpaduk.

KBaaparneie ypaBHenusi. Ksagparasle ypaBHeHHs. PenieHue HEMOIHBIX KBaJPAaTHBIX YPABHEHUM.
Q®opMyna kopHeW KBaapaTHoro ypaBHeHus. Teopema Buera. KsagpartHwiii TpéxuieH. Pemenue
YPAaBHEHUH, CBOJAIIMXCS K KBaJpaTHbIM YpaBHEHMM. PallMOHanbHbBIE YPaBHEHHs KaK MaTEMaTH4YECKUE
MOJIEIN PEaIbHBIX CUTYALUH.

9 kaace

HepasencrBa. JluneiiHoe U KBaJpaTHOE HEPABEHCTBO C OJIHOM NEepeMEHHOW, 4acTHOEe M olIiee
pelleHre, paBHOCWJIBHOCTb, PaBHOCWIIbHBIE NpeoOpa3oBaHMs. PalloHalbHBIE HEpPaBEHCTBA C OJHOM
NIEPEMEHHON, METOJ MHTEpBAJIOB, KpUBas 3HAKOB, HECTPOTME M CTPOTHE HEPAaBEHCTBA. JIEMEHT
MHOYECTBa, MOJMHOXECTBO JAaHHOTO MHOJXKECTBa, MycTO€ MHOXecTBO. llepeceueHne u oObeqUMHEHUE
MHO>kecTB. CHCTEMBbI TMHEMHBIX HEPABEHCTB, YACTHOE U 00IlIee PEeLICHNE CUCTEMbl HEPABEHCTB.

KBagparnunasa ¢ynkuusi. OyHKius, o01acTh OnpeesieHue U MHOXKECTBO 3HAUEHUH (DYHKIMH.
Ananutuueckuil, rpadpuyeckuil, TaOJINYHBIN, CIOBECHBIN crIocoObl 3ananus pyHkuuu. ['paduk pyHKIIIM.
MOHOTOHHOCTb (BO3pacTaHue M YyObIBaHHE) (DYHKIMHM, OrpaHMUYEHHOCTb (YHKLIHMU CHU3Y M CBEpXY,
HauMeHbIllee U HanOoJbllee 3HaueHUsl (PYHKLIMM, HENpepbIiBHAs (QYHKIUS, BBITYKJIas BBEPX WM BHU3.
OneMeHTapHble (QyHKUMU. YeTHas u HeueTHas (QyHKUuMM U ux rpapuku. CreneHHble (QYHKLIUU C
HaTypaJIbHBIM IIOKa3aTejeM, UX cBoiicTBa u rpaduxu. CBoiicTBa M TrpadUKH CTENEHHbIX (YHKIUH C
YETHBIM M HEUETHBIM IIOKA3aTENIIMU, C OTPULIATEIBHBIM LIETBIM IIOKA3aTENIEM.

DJieMeHThI NPHUKJIAAHOI MaTeMaTHKH. MeToIbl peleHus] MPOCTEHIINX KOMOMHATOPHBIX 3a/1a4
(mepeGop BapHaHTOB, MOCTPOEHHUE JepeBa BapUAHTOB, MpaBHiIo YyMHOXeHHs). PakTopuan. OOumid psa
JaHHBIX U PSA JAaHHBIX KOHKPETHOTO W3MEpEeHUs, BapHaHTa psAla JaHHBIX, €€ KpaTHOCTb, YacToTa U
NPOIEHTHAs YacTOTa, CTPYNIHMPOBAHHBIA DA JAHHBIX, MHOTOYIOJBHHUKHM pacnpeneneHus. OObewm,
pasmax, Moja, cpenHee 3HadeHue. CiydailHbIe COOBITHSI: JOCTOBEPHOE W HEBO3MOXKHOE COOBITHS,
HECOBMECTHbIE COOBITHSI, COOBITHE, MPOTUBOIMOJIOKHOE ITAHHOMY COOBITHIO, CyMMa JIBYX CIIy4alHBIX
coOwITuii. Knnaccuueckast BepostHocTHas cxema. Kitaccuueckoe onpezeneHne BeposSTHOCTH.

IIporpeccuu. Yucnosas nocienoBarenbHOCTb. CrocoObl 3aJaHNs YUCIOBOM MOCIIEI0BATEIbHOCTH.
CBoiicTBa YHUCIOBBIX TOCJEIOBAaTEIbHOCTEN, MOHOTOHHAs TIOCJIEN0BAaTEIbHOCTh, BO3paCTArOIIAs
MOCJIeIOBATENbHOCTb, YOBIBAaIOLIasi MOCIEI0BATENIbHOCTh. ApupMeTHyecKas MHpPOrpeccusi, pPa3HOCTb,
BO3pacTarollas Nporpeccusi, KOHeUHas nporpeccusi, GpopMyiia n-ro 4wieHa apuMeTnyeckoi mporpeccut,
¢dopmMyna cyMMBbl YJEHOB KOHEUHOW apH(PMETHUEeCKOW MpOrpeccuu, XapaKTepUCTHUYECKOE CBOMCTBO
apupmeTnueckoi nporpeccun. ['eomerpuueckas nporpeccusi, 3HaMeHaTelb [IPOrpeccuu, Bo3pacTarouiast
nporpeccusi, KOHeYHasi mporpeccus, (opMmysia n-ro 4wieHa I'eOMEeTpHYecKoi mporpeccuu, (opmyna



CyMMBl  WJIECHOB KOHEYHOM TIEOMETPUYECKOM  IPOTPEeCCUU,  XapaKTEPUCTHUYECKOE  CBOWCTBO
TE€OMETPHYECKOM POTPECCHH.

I'eomerpust

7 xjaacce

HavanbHble reomerpuyeckue ceaeHus. HauanpHble noHATys minanumerpuu. ['eomerpuueckue
¢urypsr. [lonarue o paBenctse ¢uryp. Orpe3ok. PaBeHCTBO 0Tpe3koB. [[nnHa oTpe3ka U ee CBOWCTBA.
VYromn. PaBencTBo yriioB. BenmnuuHa yria u ee cBoiicTBa. CMEXHbBIE U BEPTUKAJIBHBIE YIJIbl U UX CBOMCTBA.
[lepnenukynsipHbie MPsIMBIE.

Tpeyronbuuku. TpeyronapHuk. [Ipu3Haku paBeHCTBA TPEYroibHUKOB. [lepneHauKymnsap K npsiMOi.
MenuaHnbl, OMCCEKTPUCHI M BBICOTHI TPEYrOJbHUKA. PaBHOOEIPEHHBIM TPEyrojbHUK M €ro CBOMCTBA.
OcHOBHBIE 337a4M HA IOCTPOCHUE C ITOMOILBIO HUPKYJIA U JTUHEUKH.

MapanneabHble npsimble. [Ipu3Haku mnapasieIbHOCTH MPSAMBIX.  AKCHOMA MapauiebHbBIX
npsMbIX. CBOMCTBA NapaJlIECIbHBIX MPSAMBIX.

CooTHoOlIEHHE MeKAYy CTOPOHAMM W yrjlamMuM TpeyrojbHuka. CyMMa yriioB TpeyrojbHHUKA.
CooTHoOILIEHHs MEXAYy CTOPOHaMHM M yriamu TpeyrojibHuka. HepaBeHcTBO TpeyrosnbHuka. HexoTopeie
CBOMCTBa MPSIMOYTOJIHBIX TPEYrOJbHUKOB. [IpU3HaKK paBEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB.
Paccrosinue ot Toukum 10 mnpsMoM. PaccTosHMe Mexay NapaUiedbHBIMU NPSIMbIMH. 3aJayd  Ha
MMOCTPOCHHUE.

8 kiacc

YeTpIpexyroJbHUKH. Beinykiibie MHOroyroiabHUKA. CyMMa yIjloB BBIIYKJIOTO MHOTOYIOJIBHUKA.
[TapannenorpaMM, ero CBOWCTBA M NpPHU3HAKH. lIpSAMOYroibHUK, KBaapar, pomO, HX CBOIHCTBa U
npu3Haku. Tpanenus, cpeanss JIMHUS Tpaneuuu; paBHoOeapeHHas Tpanenus. Teopema daneca.

Mnomanu ¢uryp. [lonarue o muomanu wiockux ¢uryp. PaBHOcCOCTaBIeHHBIE U PAaBHOBEIUKHE
¢urypsl. [Tnomans npsmoyroasHuka. [Inomans napamienorpamma. [nomans Tpeyroiasauka. [Tnomans
Tpanenuu. Teopema [Tudaropa.

ITono6ubie TpeyroabHuku. Ilomobue TpeyroapHUKOB; Ko3(hduuueHt mnoxodus. Ilpuznaku
moooust TpeyroibHUKOB. CBA3b MeXAy IUIomansMu NoJoO0HbIX (uryp. CHHYC, KOCHHYC, TaHT€HC,
KOTaHI'€HC OCTPOr0 yIja NPSAMOYTOJBHOTO TPEYroJbHHUKA. PelleHne npsMOyroibHBIX TPEYTOJIBHHKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.

OxkpyxHocTb. [leHTpaibHBIN, BIMCAaHHBIM YroJ, BEJIWYMHA BIHMCAHHOTO Yyria. BzanMHoe
pacrnojoxeHue MnpsMoil U okpyxkHocTd.  KacarenbHas M cekymias K OKpPYXHOCTU. PaBeHCTBO
KacaTeNbHbIX, IPOBEICHHBIX U3 OJHOM TOUYKHU. 3aMe4aTeIbHble TOUKH TPEYTOJbHUKA: TOUYKH I1EPECECUECHHUS
CepeMHHBIX MEPHEeHIUKYIIpOB, OuccekTpuc, menuaH. OKpPYKHOCTb, BIHCaHHAs B TPEYrOJbHUK.
OKpy’KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA.

9 Kjaacc

Bekrtopsl. Meton koopaunat. Ilonstue Bekropa. PaBeHCTBO BekTOpOB. Cll0KEHUE W BBIUUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BEKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunarsr BekTopa. Ilpocreitmme 3amaum B KOOpAMHATaX. YPAaBHEHUS OKPYKHOCTH U IPSMOM.
[IprMmeHeHne BEKTOPOB U KOOPAMHAT MPU PELICHUH 3a/1a4.

CooTHOIEHMSI MeEKAY CTOPOHAMM W YIVIaMH TpeyroJabHuka. CKaasipHOE MPOU3BEICHUE
BekTOpoB. CHHYC, KOCUHYC M TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienne TpeyroibHUKOB.
CxanspHoe Npou3BEEHUE BEKTOPOB U €r0 MPUMEHEHUE B TEOMETPUUYECKUX 3a/1a4ax.

JiMHa OKpPY:KHOCTM W mJomaab Kkpyra. [lpaBunbHble MHOTOYTOJIBHUKH. OKpYXHOCTH,
ONMCaHHasi OKOJIO MPaBWJIBHOTO MHOTOYrOJIbHMKAa W BOUCaHHas B Hero. [locTpoeHune mnpaBUIIbHBIX
MHOT'OYTOJIbHUKOB. [[nmnHa okpyxHoCTH. [Inomans kpyra.

JABuxenunsi. OtoOpakeHue IMIOCKOCTH Ha cebst. [lonsitue nwkenus. OceBas W IEHTpaIbHAS
cummetpuu. [lapamnensHeiil nepenoc. [loBopot. Hanoxxenus u 1BHKEHUS.

HauanbHbie cBeieHUS U3 CTEPEOMETPHUH.



TemaTnyeckoe IaHMPOBaHUE

MartemaTuka
5 kmacc (170 u.)
Ne m\t Tembl Koan4yecTBO 4acos,
OTBOJAMMBIX HA OCBOEHHE
Ka:KI0l TeMbI
1 [ToBTOpEHME Kypca HAYaIbHOM IIKOJIBI 5
2 HarypanbHple 4rciia v IKajsl 15
3 CrnosxeHue ¥ BBIYMTAHNE HATYPaJIbHBIX YHCET 20
4 YMHOXEHUE U ICJICHUE HATYPAITBbHBIX YHCETT 22
5 [Tnomaau u 00bEMBI 12
6 OOBIKHOBEHHBIE IPOOH 24
7 Hecsatnunbie apoOu. ClI0KEHUE W BBIYMTAHHUE 18
JECSITUUHBIX po0eit
8 YMHOXEHUE U JACIICHUE JECATUYHBIX TpoOei 30
9 WHcTpyMeHTHI 1)1 BBIYUCICHUM U U3MEPEHUM 18
10 Hrorosoe nmoBTOpeHHE 6
MaremaTuka
6 xkaacc (170 4.)
Ne m\nm TeMbl KounuecTBO 4acos,
OTBOJAMMBIX HA OCBOEHHE
KamKa0l TeMbI
1 BBonHoe moBTOpeHME Kypca 5 kiacca S)
2 JlenuMocTh uncen 20
3 CrnoxxeHue W BbIUMTaHUE JApoOel € pa3HBIMU 22
3HAMEHATEISIMU
4 VYMHOXKEHHEe ®  JeieHHe  OOBIKHOBEHHBIX 31
apoOeit
S) OTHOIIEHUS U TPONIOPLIUU 18
6 [TonoxuTenpHbIE U OTPUIATEIbHBIC YUCIIA 14
7 CrnoxxeHre W BBIUMTAHHE IIOJIOKHTCIBHBIX U 12
OTPHUIATENBHBIX YHUCEI
8 YMHOXEHUE H JEICHHE IOJOKUTEIbHBIX | 12
OTPHUIATEILHBIX YHCEI
9 Pemenue ypaBHeHui 14
10 KoopanHaTel Ha TUIOCKOCTH 13
11 IToBTOpEHME 9
Auredpa
7 kaacc (102 4.)
Ne m\nm TeMbl KoJymnyecTBO 4acos,
OTBOJAMMBIX HA OCBOEHHE
KaKI0l TeMbI
1 [ToBTOpEHME M crucTeMaTH3aus y4eOHOTO 4
MaTtepuana




2 JluneltHoe ypaBHEHHE C OJHOM IMEPEMEHHON 15
3 Ilenbie BbIpaKeHUs 50
4 DOyHKIIUA 12
S) CucreMbl TMHENHBIX YPaBHEHUH C IBYMS 18
epeMEeHHBIMH
6 [ToBTOpEHME U cUCTEMATU3ALMS 3
y4eOHOro Marepuaia
I'eomerpust
7 knace (68 4.)
Ne m\n Tembl KosmuecTBo 4acoB,
OTBOJMMBIX HA OCBOEHHE
KaKI0l TeMbI
1 HauanbsHble reomMeTprYecKue CBEACHUS 12
2 TpeyronbHUKN 18
3 [TapannensHbie NpsMbIe 11
4 CooTHOLIEHN MEXAY CTOPOHAMU U YIJIaMU 23
TPEYroJbHUKA
5 IToBTOpenwue. Pemenue 3amau 4
Axareopa
8 kanace (102 4.)
Ne m\n Tembl KosmmuyecTBo 4acos,
OTBOJMMBIX HA OCBOEHHE
Ka:KI0i TeMbl
1 IToBTOpeHME Kypca anreOpsl 7 Kiracca 3
2 PannoHnanbHble BeIpaxeHus 44
3 KBanpathsle kopHuU. JleHCTBUTENbHBIE YNCTA 25
4 KBanpaTHble ypaBHEHUS 26
) [ToBTOpEHME U cUcTEMAaTU3ALMS 4
y4eOHOro MaTepuasa
I'eomerpus
8 kuacc (68 yacos)
Ne m\nn TeMbl KoJynuecTBO 4acos,
OTBOJMMBIX HA OCBOEHHE
KAXK/A0# TeMbl
1 YeThIpexXyroJbHUKH 14
2 [Tnomanu duryp 14
3 [TogoGHBIE TPEYTOIBHUKU 19
4 OKpyXHOCTb 17
5 IToBTOpenue. Pemenne 3anau 4
Auredpa
9 kaacc (994.)
Ne m\m \ Tembl KoauyecTBo 4acos,




OTBOJAMMBIX Ha OCBOEHHE
Ka:KI0i TeMbl

1 HepaBsenctBa 20
2 KBangparuunas pyHkuus 38
3 DIeMEHTHI MPUKJIATHON MAaTEMATHKH 20
4 HucnoBbIe OCIEN0BATENBHOCTH 17
5 [ToBTOpEeHME Kypca anredpbl 4
I'eomerpus
9 kiacc (66 yacon)
Ne m\nn Tembl KosmuecTBo 4acoB,
OTBOJMMbIX HA OCBOEHHE
KaKI0l TeMbI
1 BroaHoe nmoBTopeHue 2
2 BekTopsl. 10
3 MeTto1 KOOpAWHAT 10
4 CooTHOLIEHHs MEXAY CTOPOHAMU U YIJIaMU 10
TpeyroiabHuKa. CKaIsipHOE MPON3BEICHIE BEKTOPOB
5 JlnHa OKpY)KHOCTH | IJIOIAAb KpyTa 12
6 JIBrokeHuUs 8
7 HauanbHble cBEIeHUS U3 CTEPEOMETPUH 14
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