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IMosicuuTeILHAS 3aNIMCKA

Jannas paboyast mporpaMma y4eOHOTO NMpeAMETa COCTaBlIeHa B COOTBETCTBHH C

- @enepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOI'O OOILEro
oOpa3oBaHMs, yTBEpXKAEHHBIM IpUKa3oM MuHHCTEepcTBa o0Opa3oBaHusi M Hayku Poccuiickoit
®enepauun ot 17 gexadpst 2010 rona Ne 1897 (c u3MEeHEHUSIMU U AOTIOJTHEHUSIMU )

C YUETOM:

- IlpumepHOli mporpaMMbl OCHOBHOTIO 00IIero oOpa3zoBaHHs (0ZOOPEHHON pelIeHneM
dbenepalbHOr0 y4eOHO-METOAMYECKOTO O0BEAMHEHUS 0 00IeMy 00pa3oBaHUIO (ITPOTOKOI OT 8
anpesst 2015 r. Ne 1/15).

B cootBerctBuM ¢ mpunsToi KoHnenuwued pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccuiickoit @enepanuy, MaTeMaTHUECKOe OOpa30BaHHE pEIIaeT, B YAaCTHOCTH, CIEAYIOIINe
KJIFOUYEBBIC 3a/1a4H:

—  «IPEeJoCTaBIATh KaXIOMy OOy4aroImeMycs BO3MOXKHOCTh JIOCTHXKCHHUS YpPOBHS
MaTeMaTHYeCKUX 3HAHUM, HEOOXOIMMOTO JIJIs IajbHEHIIeN yCTIenTHON KU3HU B OOIIECTBEY;

—  «o0ecrmeynBaTh  Kaxa0oro OOydaromerocs  pa3BHBAIONICH  WHTEIUIEKTYyaJIbHOU
JEeSTeNbHOCThI0 HA JOCTYMHOM YpPOBHE, HCIONb3ysd MPUCYIIYI0 MaTeMaTHKE KpacoTy U
YBIJIEKATEIBHOCTDY;

— «B OCHOBHOM 00meM oOpa3oBaHHM HEOOXOAMMO MPEAYCMOTPETh IOJTOTOBKY
00yYaroImuxcs B COOTBETCTBUH C WX 3aIPOCAMHU K YPOBHIO TIOATOTOBKU B Chepe MAaTEeMaTHIECKOTO
00pa3oBaHH.

Conepxanne mnpeamera «Anrebpa» 7-9 kigaccoB OOBEAMHEHO KaK B HCTOPHYECKU
CIIOKMBIIKECS JIMHUU (YHCIOBas, anredpandeckasi, reoMeTpruueckas, (GyHKIMOHAIbHAS U JIp.), TaK
U B OTHOCHTEIBHO HOBBIC (CTOXAaCTHYECKas JHMHUS, «peajbHas MareMaTtuka»). OTaeiabHO
MIPEJICTaBJICHBI JIMHUS CIOKETHBIX 3ajad, UcTopuueckas auHusA. CoaepkaHUe MaTeMaTH4YeCKOro
00pa3oBaHMsl B OCHOBHOMW IIKOJIe (pOpMUpPYETCS Ha OCHOBE (PYyHIAMEHTAILHOTO S/Ipa IIKOJIBHOTO
MaTemMaTuueckoro ooOpa3oBaHus. OHO B OCHOBHOH IIIKOJ€ BKJIIOYAET CIEIYIONINE pa3/elibl:
apu¢meTnKa, anredpa, QyHKIUH, BEPOITHOCTh U CTATUCTHKA, reoMeTpus. Hapsiay ¢ 3TuM B Hero
BKJIFOUEHBI JIBa JOTOJTHHUTENBHBIX pa3jiefia: JIOTMKAa U MHOXKECTBA, MaTeéMaThKa B MCTOPHYECKOM
Pa3BUTHH, YTO CBS3aHO C pealn3anueil menel oOIle MHTEUIEKTYaJbHOTO M OOMIEKYJIhTYPHOTO
pa3Butus ydanuxcsa. ComepxaHue KaXI0T0 U3 dTHX pa3AesioB pa3BOPAUUBAETCS B COJEPKATENBHO-
METOAMYECKYIO JIMHUIO, TPOHU3BIBAIOIIYI0 BCE OCHOBHBIE Pa3/eibl COIEPKaHUS MAaTEMaTHIECKOTO
o0Opa3oBaHMs HA JaHHOU CTYIIEHU O0ydeHUs

VY4eOHblii mnpeamer «Auredbpa» BXOAUT B HpeIMeTHYH0 obOmacte «MaremaTuka u

nH(pOpMaTUKAY.

KonnuecTBo yacoB Ha U3y4eHHE MTPOTPAMMBI:

7 xyacc — 3 Jaca B HeAemro, Bcero 105 yacos;

8 kiacc — 3 yaca Hemenro, Bcero 108 4acos;

9 xiracc — 3 gaca B Hegemro, Bcero 102 gaca;
HUTOI'O — 315 gacos.

[TpoMexyTodHast aTTeCTaIHsI POBOTUTCS B hopme:

Knace @DopMBbI TPOMEKYTOUHOM aTTeCTaIIH
7 xnacc KontponbHas pabota
8 Kyacc KonTtposnbHast pabota
9 knacc KontponbHas padota

*Dopmbl  nPOMENCYMOUHOU ammecmayuu MO2Yym USMEHAMbCA NpPU  GHECeHUU U3MEHEeHUll 8
Ionosicenue o ¢opmax, nepuoouuHocmu, nopsoKke MmeKyujeco KOHMPOA YCneeaemocmu Uu
NPOMENCYMOUHOU AMmMecmayuu Y4auwuxcsa uiu Yueonvli naam yupercoeHus.



IlnanupyemMblie pe3yabTaThl 0CBOCHUA Y4eOHOI0 mpeaMeTa «Ajredpa»

JIMuHOCTHBIE pe3yJIbTaThl

1. Poccuiickas rpakgaHckas MICHTUYHOCTb (IATPUOTU3M, yBaxkeHHe K OTeuecTBy, K
IIPOLUIOMY U HACTOSALIEMY MHOTOHAIlMOHAIBHOIO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen PonuHol, maeHtuukanus ceds B KadecTBe IpakJaHuHa Poccuu, cyObeKTHBHas
3HAYUMOCTb MCIOJIb30BAaHUS PYCCKOIO SI3bIKA U S3bIKOB HapoJ10B Poccuu, oco3HaHue U OLyIleHue
JMYHOCTHOM  CONPHUYACTHOCTH cyAbOe poccuiickoro Hapona). Oco3HaHME STHUYECKOU
IIPUHAUIE)KHOCTH, 3HAHUE HCTOPUH, $A3bIKa, KYyJbTYpbl CBOEr0 HapoJa, CBOEro Kpas, OCHOB
KyJIbTYpHOIO Hacienus HapoJoB Poccuu u yenoBedyecTBa (MJEHTUYHOCTh YEJIOBEKA C POCCUICKON
MHOTOHAllMOHAIBHOM  KYJBTYpOHM, CONPHYACTHOCTh MCTOPUM  HApPOJOB U  TOCYJapCTB,
HaXOJMBLIMXCS HAa TEPPUTOpPUU CcOBpeMeHHOW Poccunm); uHTEpHOpU3alUs T'yMaHUCTHUYECKUX,
JIEMOKPATUYECKUX W TPATUIHMOHHBIX IIEHHOCTEH MHOTOHALIMOHAJIBHOIO POCCHICKOro 0OIIecTBa.
Oco3HaHHOE, YBAXHUTEIbHOE U J0OpO’KENIATENbHOE OTHOIIEHHE K HCTOPUH, KYJbTYpE, PEIIUIUH,
TpajuLUsAM, S3bIKaM, [IEHHOCTSM Hapo10oB Poccun u HaposoB Mupa.

2. 'oTOBHOCTh M €HOCOOHOCTh OOYYArOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAILIMU K 0OYYEHUIO U TIO3HAHUIO; TOTOBHOCTh U CIOCOOHOCTH OCO3HAHHOMY BEIOOpY H
MOCTPOCHUIO JalIbHEHIIe MHAMBUIYalIbHOM TpaeKTOpUM 0Opa3oBaHUs Ha 0a3e OPHUEHTUPOBKU B
Mupe npodeccuii 1 MpodhecCHOHANBHBIX NPEANIOYTEHUH, ¢ YI€TOM YCTOHYMBBIX MO3HABATEIBHBIX
HMHTEPECOB.

3. Pa3zBuTOoe MOpalbHOE CO3HAHHWE U KOMIIETEHTHOCTh B PELLIEHUU MOPAJIbHBIX IPOOJIeM Ha
OCHOBE JIMYHOCTHOI'O BbIOOpPa, (hOpMUPOBaHKUE HPABCTBEHHBIX UyBCTB U HPAaBCTBEHHOI'O MOBEACHUS,
OCO3HAaHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IIOCTyHKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIMMOCTb, YBaKUTEIbHOE OTHOLIEHHE K
PEJIUTHO3HBIM 4yBCTBaM, B3IJISIaM JIFOAEH WM UX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOpaJIH,
HPAaBCTBEHHBIX, JYXOBHBIX MHJEAlIOB, XPaHUMbIX B KYyJbTYpHBIX Tpagulusx Hapoao Poccuw,
TFOTOBHOCTh HAa MX OCHOBE K CO3HATEJIbHOMY CaMOOIPAaHMYEHMIO B IIOCTYIIKAaX, ITOBEIACHMH,
pPacTOYUTENLHOM IOTPEOUTENBCTBE; CPOPMUPOBAHHOCTh NPEACTABICHUH 00 OCHOBaX CBETCKOM
3THKH, KyJbTYypbl TPAJIUIMOHHBIX PEJINUTUI, X POJU B Pa3BUTUU KYJIbTYphl U uctopuu Poccuum u
YeJI0BEYECTBA, B CTAHOBJIEHHMHM TPaXJAHCKOTO OOIIecTBAa M POCCUHCKOM TOCYIapCTBEHHOCTH;
MMOHMMAaHNUE 3HAaYEHUs] HPAaBCTBEHHOCTH, BEPHI U PEJIUTUU B KU3HU YEJIOBEKa, CEMbU U OOLIECTBA).
ChopMupOBaHHOCTH OTBETCTBEHHOI'O OTHOILEHHS K YUYEHHIO; YBaXKUTEIBHOTO OTHOLICHUS K TPYAY,
HaJIMYue OMbITa Y4YacTHUs B COLHMAIbHO 3HauMMOM Tpyjne. Oco3HaHME 3HAU€HUS CEMbU B KU3HU
4ejJoBeKa M OOlIecTBa, NMPHHATHE LEHHOCTH CEeMEWHOM >KM3HM, YBa)KUTEJIbHOE U 3a00TIMBOE
OTHOIIEHUE K YIEHaM CBOEU CEMBbH.

4. ChopmMupoBaHHOCTH IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUsI HAyKH M OOIIECTBEHHOM NMPAKTHKHU, YYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI0 MHUpa.

5. Oco3HaHHOE, YBAKUTEIBHOE U JOOpOKEIaTeIbHOE OTHOIIEHUE K APYTOMY YeJIOBEKY, €ro
MHEHUIO, MHUPOBO33PEHHUIO, KYJIbTYpe, S3bIKy, Bepe, IpakIaHCKoW mno3uuuu. ['oToBHOCTH U
CIOCOOHOCTh BECTH JAMAIOr C JAPYTUMH JIIOJBMH W JIOCTUTaTh B HEM B3aUMOIIOHHMAaHMS
(unenTudukanysa ceds Kak MOJIHOMPABHOIO CyObeKkTa OOLIeHHs, TOTOBHOCTh K KOHCTPYHPOBAHHIO
o0pa3a mapTHepa MO JHaJory, TOTOBHOCTh K KOHCTPYHPOBAaHHIO 00pa3a JOMYCTUMBIX CIIOCOOOB
Jyanora, TOTOBHOCTh K KOHCTPYMPOBAHHIO IIpollecca Juanora Kak KOHBEHIIMOHHUPOBAHUS
MHTEPECOB, MPOLEAYP, TOTOBHOCT M CIIOCOOHOCTH K BEIEHUIO IIEPETOBOPOB).

6. OCBOEHHOCTh COIMAJIbHBIX HOPM, ITPaBUJI MIOBEJCHUS, posiel U (popM colnanbHON KU3HU
B Ipymnmax U cooOmiecTBaXx. YyacThe B IIKOJIBHOM CaMOYIPABICHUU M OOLIECTBEHHOW KM3HU B
npeenax BO3PACTHBIX KOMIIETEHIMM C y4eTOM PETMOHANBHBIX, STHOKYJIbTYPHBIX, COLUAIBHBIX U
HKOHOMHUECKUX 0cOOeHHOCTEH ((hopMUpoBaHHE TOTOBHOCTH K YYaCTHIO B IIPOIECCe YIOPSAI0UCHUS
COLIMAJIbHBIX CBSI3€W M OTHOIICHUH, B KOTOPBIE BKIIFOUEHBI U KOTOpPBIE (POPMHUPYIOT CaMH yYallluecs;
BKJIIOUEHHOCTh B HEMOCPEJICTBEHHOE TIPA)XJaHCKOE Yy4acTHe, TOTOBHOCTb Y4YacTBOBaTb B
KHU3HEESATEIbHOCTH MOJIPOCTKOBOTO 00IIECTBEHHOT O 00BbeTMHEHNS, MIPOYKTHUBHO
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B3aMMO/ICICTBYIOIIETO C COLUAIbLHON CPeoi U COLMAIbHBIMU MHCTUTYTAMU; UACHTHUPHUKAIUS ceOs
B KayecTBe CyOBEKTa COIMAJIbHBIX IPeoOpa3oBaHUN, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpraHU3aTOPCKOM NIE€ATEIBbHOCTH; HMHTEPUOPH3ALMUs LIEHHOCTEM CO3MIATEIIbHOTO OTHOLUEHUS K
OKpY’Karolllel AeUCTBUTEIbHOCTH, LIEHHOCTEW COLIMAIBLHOIO TBOPUYECTBA, IEHHOCTU IPOAYKTUBHOMN
OpraHu3alli COBMECTHOM NEATEIbHOCTH, CaMOpEaIu3alli B TPyNIe U OpraHu3alMH, LIEHHOCTU
«Opyroro» Kak  paBHONPABHOTO  MapTHEpa, (OpPMHpPOBAHME  KOMIETEHIMH  aHalu3a,
MPOEKTUPOBAHMSI,  OpraHU3alUU  JEATENbHOCTH,  pedieKCUM  HM3MEHEHHWil,  CIocoOoB
B3aMMOBBITOJHOTO  COTPYJHHUYECTBA, CIIOCOOOB  pealu3allud  COOCTBEHHOTO  JIHIEPCKOTO
MOTEHITHANA).

7.  CdopMUPOBAaHHOCTh IIEHHOCTH 3JI0pPOBOTO W  0Oe3omacHOro oOpasza  KH3HU;
MHTEpUOpU3AlMS TPAaBUJI HHIUBUAYaJbHOTO M KOJJIEKTUBHOTO O€30MacCHOTO IMOBEACHUS B
Ype3BbIYANHBIX CUTYyalUsX, YTPOXKAIOMIMX YXU3HU U 370POBbIO JIOACH, NMpaBUi IOBEIEHUS Ha
TPAHCIIOPTE U HA JOPOTax.

8. Pa3BUTOCTh ACTETUYECKOIO CO3HAHMSI 4YEPE3 OCBOCHUE XYJOKECTBEHHOI'O HACIEAMS
HaponoB Poccun M Mupa, TBOPUECKOW NEATENBHOCTH ACTETUYECKOTO XapakTepa (CIOCOOHOCTD
[IOHUMAaTh XYJ0’KECTBEHHBIE IPOU3BENEHUS, OTPAKAIOLIUE Pa3HbIe 3THOKYJBTYPHbIE TPaJULINU;
c(OPMUPOBAHHOCTh OCHOB XYAOXECTBEHHOW KyJIbTYphl OOYYAIOIIMXCS KakK YacTH HX 0Omei
TYXOBHOW KYJBTYPBI, KaK 0CO0OTO Crioco0a MO3HAHMS KU3HH U CPEACTBA OpraHU3alMy OOIICHUS;
ACTETUYECKOE, SMOIMOHAIbHO-IIEHHOCTHOE BHUACHHUE OKPYIXKAIOUIEr0 MHpa; CIOCOOHOCTh K
SMOLIMOHAIBHO-IICHHOCTHOMY ~ OCBOCHMIO  MHpa, CAMOBBIDOKEHUIO W OpPUEHTAlUU B
XYJI0)KECTBEHHOM W HPABCTBEHHOM IPOCTPAHCTBE KYJbTYPhl;, YBaXEHUE K UCTOPUU KYJBTYpPbI
cBoero OtedecTBa, BHIPAXKEHHON B TOM 4YMCJI€ B NOHMMAHHUU KPAacoThl Y€JIOBEKa; MOTPEOHOCTh B
OOIIEHUH C XYJI0’KECTBEHHBIMH MPOU3BEACHHUIMH, C(HOPMHUPOBAHHOCTh AKTUBHOTO OTHOIICHUS K
TpagULUsAM XyJIO0KECTBEHHON KyJIbTYpPbl KaK CMBICIOBOM, 3CTETUYECKOM M JIMYHOCTHO-3HAYMMOU
IIEHHOCTH ).

9.  CdopMHpPOBAaHHOCTH  OCHOB  JKOJOTMYECKOW  KYJIbTYPBI,  COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO  SKOJIOTMYECKOTO  MBIIUICHUS, HaJIM4Me€ OINbITa HKOJIOTUYECKU
OPUEHTUPOBAHHON PEIICKCUBHO-OIIEHOYHOW H TPAKTHYECKOW JESITEIIbHOCTH B JKHM3HEHHBIX
CUTyalMsax (TOTOBHOCTh K MCCJIEOBAHUIO MPUPO/IBI, K 3aHATUAM CEIIbCKOXO3SIMCTBEHHBIM TPYJIOM,
K XYJO0’KECTBEHHO-ICTETUUECKOMY OTPaKEHUIO MPHUPOJBI, K 3aHITUAM TYPU3MOM, B TOM 4HCIIE
HKOTYPU3MOM, K OCYIIECTBICHHUIO PUPOJAOOXPAHHON AEATEIBHOCTH).

MetanpeameTHbie pe3yJIbTaThl

MertanpeameTHble pe3ysibTaThl, BKIOYAOT OCBOECHHBIE OOYYAIOUIMMHUCH MEXIPEIMETHbIE
MOHATHSIT M YHUBEpCaJbHble  y4yeOHble  JAeWCTBUS  (peryjsiTUBHbIE, IIO3HAaBaTEIbHBIE,
KOMMYHHKATHBHBIE).

MesknpeaMeTHbie IOHATHSA

VYcnoBueM (popMHpoBaHUS MEXIPEIMETHBIX MOHATUN, HANpUMeEp, TakuX, Kak CHUCTEMa,
(baxT, 3aKOHOMEPHOCTh, (PEHOMEH, aHAJIN3, CHHTE3 SBJISIETCS OBJIAIEHHE 00YYarOIUMHUC OCHOBAMU
YUTATEIbCKOM KOMIIETEHLIMH, NPUOOpETeHHE HAaBBIKOB paboThl ¢ HH(pOpMaluen, ydyacTHe B
MIPOEKTHOM JIeTeNbHOCTH. B 0OCHOBHOM 1IKOJIe HA Bcex mpeaMmeTax OyJeT MpoAosbKeHa padoTa 1o
(GOpMHPOBAHHMIO M PA3BUTHIO OCHOB YHTATEJbCKON KoMmereHuMu. OOydarommuecs OBIaJEIOT
YTEHUEM KaK CPEJICTBOM OCYIIECTBICHHS CBOMX JaJIbHEHIINX IUIAHOB: MPOIOJIKEHUsI 00pa30oBaHUs
U caM000pa30BaHMsI, OCO3HAHHOTO IUIAHUPOBAHMSI CBOETO aKTyallbHOTO U MEPCHEKTUBHOTO KpyTa
YTEHHs, B TOM YHUCIIE JOCYIOBOTO, IOJATOTOBKUM K TPYJOBOM M COLMAIBHOW IEATENBHOCTH. Y
BBIITYCKHUKOB OyneT cdopmupoBaHa MOTPEOHOCTh B CHCTEMaTHUYECKOM UYTEHUU KaK CpEICTBE
MO3HAHUS MUpa U ce0sl B 3TOM MHpE, TapMOHM3AIMK OTHOIIEHHUH YeroBeKa U 0OIIeCTBa, CO3/1aHUU
o0paza «moTpeOHOTO Oy IyIIEeT0).

[Ipu wu3yueHun yueOHOro mnpenmera  «Anredpa» oOydaromUecss YCOBEPIICHCTBYIOT
MpUOOPETEHHBIE Ha NEPBOM YPOBHE HABBIKM padoThbl ¢ MH(popManueid U MmonoiHAT ux. OHH
CMOTyT paboTaTh ¢ TEKCTaMM, NMpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH COJEPKAILYIOCS B HHX
nH(pOpMaIIHIO, B TOM YHUCIIE:



* CUCTEMaTU3UpPOBaTh, CONOCTABIATh, AHAJIU3UPOBaTh, 0000IIATE M MHTEPIPETUPOBATH
nH(pOPMAIINIO, COACPIKALTYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX;

* BBIEJISITH IJIABHYIO U M30BITOYHYIO MH(OPMALUIO, BBINOJIHATh CMBICIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DAKTOB, MBICIICH; MPEACTaBIATh MHPOPMALIMIO B CXKATOU clioBecHOM (opme (B BHUIE
IUTaHA WU TE€3MCOB) U B HAIVIAAHO-CUMBOJIMYECKOM Gopme (B BUIE Tabuul, rpaduyeckux cXem U
JrarpamMm, KapT MOHATUN — KOHIENTYaJIbHBIX TUarpaMM, OOPHBIX KOHCIIEKTOB);

* 3aMOJIHATH U JOIOJHATH TaOJIMIIbI, CXEMBbI, JUArPaMMBbl, TEKCTHI.

B xoxe wm3ydenus ydeOHOro mpeamera «AureOpa» oOydaromrpecs NPUOOPeTYT OMNbIT
NMPOEKTHOM JeATeJTbHOCTH KaK 0c000i (hopmMbl yueOHOH pabOThI, CIOCOOCTBYIOIIEH BOCITUTAHUIO
CaMOCTOSITENIbHOCTH, ~ WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIICHHIO  MOTHBALUU |
3QGEKTUBHOCTH y4E€OHOH JEeATENbHOCTH; B XOJAE peajau3alMd HCXOJHOTO 3aMbiciia Ha
MPAKTUYECKOM YPOBHE OBJQJICIOT YMEHHEM BbIOMpaTh aJEeKBAaTHBIC CTOSAMICH 3ajqaue Cpe/CTBa,
IPUHUMATh PELICHMs], B TOM YHUCJIE U B CUTyallUsax HeonpeaeneHHocTH. OHM MOJyyaT BO3MOKHOCTh
Pa3BUTH CIIOCOOHOCTH K pa3pabOTKe HECKOJBKHX BAapUAHTOB PELICHH, K MOMCKY HECTaHIApTHBIX
peLIeHH, IOUCKY U OCYLECTBICHUIO Hanboee NpuemMiIeMOro peLIeHuU .

PerynstuBubie YY ]|

1. VYMeHue camMOCTOATENIBHO OIpPENENATh LN OOyueHHs, CTaBUTh U (HOPMYJIMPOBATH
HOBBIE 3a7]auil B y4eOe M MO3HABATEIILHOW NIESTEILHOCTH, PAa3BUBAaTh MOTUBBI M MHTEPECHI CBOEH
[I03HABATENbHOM JesTeabHOCTH. OOy4darouuiics CMOXKET:

® aHAJNM3UPOBATh  CYIIECTBYIOUIME W  IUIAHUpOBaTh  Oyaylque  oOpa3oBaTelbHbIE
pe3yJIbTaThI,

® WIECHTH(PHUINPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONIPEACIIATH INIABHYIO MPOOIIEMY;

® BBIJIBUIaTh BEPCHM pELICHUsS NpoOiaeMbl, (HOPMYIUPOBATh T'MIIOTE3BI, MPEIBOCXHUILATH
KOHEUHBIN pe3yJIbTaT;

® CTaBUTH LENb JICATEIIFHOCTH HAa OCHOBE OIPENEICHHOW MPOOIEMBI M CYIIECTBYIOIINX
BO3MOKHOCTEN;

e (QopmynupoBaTh Yy4yeOHble 3aJauyd Kak IIaru JOCTHXKEHHsI IIOCTaBICHHOM Leiu
TeSTeTbHOCTH;

e 00OCHOBBIBATH IIEJIEBHIE OPUEHTUPHI M TIPHOPHUTETHI CCHIIIKAMH Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO MOCJIE0BATEILHOCTD 11T 0B.

2. VYMeHHE CaMOCTOSITeNIbHO IUTAHUPOBATh IyTH JOCTIDKEHHS IIeJieid, B TOM YHCIe
aJIbTepHATUBHbBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(deKTuBHbIE COCOOBI pelIeHHus y4eOHBIX U
MMO3HABATENbHBIX 3a7a4. OOyJarOIINIICS CMOXKET:

® OmpenensaTb HeoOXOAUMbIEe NEUCTBHE(s]) B COOTBETCTBUU C YU4e€OHOW M MO3HABaTEIbHOM
3aJjaueil U COCTaBJIATh AITOPUTM UX BBIITOJHEHMUS;

e 00OCHOBBIBaTb U OCYILECTBIISATH BBIOOp HambOosee 3(PPEeKTUBHBIX CIOCOOOB pPELICHHS
yueOHBIX M MMO3HABATEIbHbIX 33/ay;

® OIpeaeNATh/HaX0IuTh, B TOM YHUCIE M3 IMPEUIOKEHHBIX BAaPHAHTOB, YCJIOBUS IS
BBITIOJIHEHUS yU4eOHOM U NMO3HABaTEIHLHOM 3a1a4H;

® BBICTpaWBaTh >KM3HEHHBIE IUIAaHBI HAa KPATKOCPOYHOE Oyaymiee (3asBISTH IEJIEBbIC
OPHEHTHUPBI, CTABUTh AJEKBATHbIE UM 3a/laud M TpeasaraTh JACWCTBUS, yKa3blBas U 0OOCHOBBIBAs
JIOTHYECKYIO MOCIIEIOBATEIHLHOCTb IIaroB);

e BBRIOMpATh W3 MPEAJIOKECHHBIX BAPHAHTOB U CAMOCTOSATEIBHO MCKATh CPEICTBA/PECypCHI
JUISL peLIeHuUs 3a1a4K/I0CTUKEHHUS 11eITH;

® COCTaBIATh IUIAH  peIIeHUS MpoOJieMbl  (BBIMOJIHEHUS MPOEKTa, IMPOBEICHUS
HCCTIEIOBaHUS );

® OIpENeNsATh NMOTEHINATIbHBIC 3aTPyIHEHHS TPH pPEHICHWH y4eOHOW M IMO3HAaBATEIbHOM
3aJ]auu ¥ HaXOJUTh CPE/ICTBA JIUIsl UX YCTPAHEHHUS;

® OIMCHIBATh CBOM OMBIT, OPOPMIISIS €ro I NepeJadn APYTUM JIFOSIM B BUJI€ TEXHOJIOTHH
peleHust MPaKTHYECKHX 3a/1a4 ONPEeACTICHHOTO KJlacca;

® TUIAHUPOBATh H  KOPPEKTHPOBaTh CBOK  WHAWBHIYAJIbHYIO  00pa30BaTEIbHYIO
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TPaeKTOPHIO.

3. VYMeHHe COOTHOCHUTH CBOU JICUCTBHUS C TUIAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOEH JeATEIbHOCTH B Ipollecce AOCTHKEHHSI pe3ylibTaTa, OMPENeNATh CIOCOObI
JCWCTBUI B paMKax NPENJIONKEHHBIX YCIOBUI M TpeOOBaHMIA, KOPPEKTHPOBATH CBOW JICHCTBHS B
COOTBETCTBUU C U3MEHSIIOIICHCS cuTyarueil. O0yJaronuics CMOXKET:

® OMpefensiTh COBMECTHO C TMEJaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
PE3yJIbTaTOB U KPUTEPHUH OIICHKU CBOEH y4eOHOM JAesITebHOCTH;

® CHCTEeMaTHU3UpPOBaTh (B TOM 4YHCIE BBIOMPATh MPHUOPUTETHBIE) KPUTEPUU IIAHUPYEMBIX
pE3yJIbTaTOB U OLIEHKU CBOEH JESTEIbHOCTH;

e 0oTOMpaTh WHCTPYMEHTBHI JUIS OICHUBAHUS CBOCU JEATEIBHOCTH, OCYIICCTBISATH
CaMOKOHTPOJIb CBOEH AESITEIbHOCTU B PaMKaX MPEII0KEHHBIX YCIOBHM U TpeOOBaHMIA;

® OIICHUBATh CBOIO JIEATEIbHOCTh, APTyMEHTUPYS MPUUYUHBI JOCTUKEHHS WM OTCYTCTBUS
IUIAHUPYEMOTI'O PE3yJIbTaTa;

® HAXOAWTh JIOCTATOYHBIE CpPEJICTBA JUIS BBINOJHECHUS YYEOHBIX JCHCTBHI B
M3MEHSIONIENCS CUTYalluu W/WIK IPU OTCYTCTBUU ILIAHUPYEMOTO PE3yJIbTaTa;

e paboTasi MO CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JEATEIHHOCTh HA OCHOBE
aHaJM3a  WM3MEHEHUW  CHUTyallun JUIA  [OJYy4YeHUs  3alJITAaHUPOBAHHBIX  XapPaKTEPUCTHK
MIPOJYKTa/pe3yibTara;

® YCTaHaBIUBATh CBSI3b MEXKIy IMOJNYYCHHBIMH XapaKTePUCTHUKAMH IMPOJAyKTa U
XapaKkTepUCTHKAaMHU TIpolecca JAEATeIbHOCTH M 1O 3aBepUICHHH JAESTEIbHOCTH MpeiaraTh
M3MEHEHHUE XapaKTEePUCTUK IpoLiecca UIsl MOTYyUYCeHHs! YIyUIIEHHBIX XapaKTEPUCTHK MPOIYKTa;

® CBEpATh CBOM JEHCTBUS C LETBIO U, MPH HEOOXOAMMOCTH, HCHPABISTH OIIMOKH
CaMOCTOSITENILHO.

4. VYMeHHE OIICHWBATh IPABWIBHOCTh BBIIOJIHCHUS YYeOHOW 3amavd, COOCTBEHHBIC
BO3MOXXHOCTH ee perieHus. OOyqaromunics CMOKeT:

® OMpeensiTh KpUTEPUU MPaBUILHOCTU (KOPPEKTHOCTH) BBIMIOIHEHUS YUeOHOM 3a/1a4H;

® AHAIM3UPOBATH U OOOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOLIETO MHCTPYMEHTApUs IS
BBITIOJIHEHHS YUeOHOM 3a/1a4u;

e CBOOOJIHO TOJB30BAThCSl BHIPAOOTAHHBIMU KPUTEPUSIMU OIEHKH U CAMOOIEHKH, UCXOS
U3 LM U UMEIOLTUXCS CPENICTB, pa3inyasi pe3yibTaT U CrocoObl IeHCTBUM;

® OIICHMBATh MPOAYKT CBOEH MAEATENbHOCTH MO 3aJlaHHBIM W/HIM CaMOCTOSITENIEHO
OTpe/ICTICHHBIM KPUTEPUSIM B COOTBETCTBHH C LIEIBIO €SI TEILHOCTH;

e 00OCHOBBIBaTh JOCTHKMMOCTh I1I€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKM CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIMHBIX BHEITHUX PECYPCOB;

¢ (UKCHPOBATh U aHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

5. Brnamenue OCHOBaMH CAMOKOHTPOJS, CAaMOOILIGHKH, TMPUHATHS  peHIeHHd U
OCYIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B yueOHOU U mo3HaBaTeabHOM. OOyJaronuiics CMOXKET:

e HaOII0JaTh U AaHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U TIO3HABATEIBHYIO JESATEIHHOCTD
U IeSITeTbHOCTD JPYTUX 00yUYaIoNINXCs B MPOLIECCE B3aUMOIPOBEPKH;

® COOTHOCUTH peajibHbIC M TUIAHUPYEMBIE PE3yJIbTaThl HHAUBHAYAIBHONH 00pa3oBaTeIbHON
NESTETLHOCTH | JIeTIaTh BBIBOJIBI;

® TPUHUMATH PEIICHUE B yUeOHOM CHUTYyallMh U HECTH 32 HETO OTBETCTBEHHOCT;

® CaMOCTOSITENIPHO OMPEIENsITh MPUYUHBI CBOETO YyCIleXa WM HEycllexa W HaXOIUTh
CHOCOOBI BBIXO0/1a U3 CUTYAIIUU HEYCIIeXa,

® DPETPOCIEKTHBHO OMNPENENATh, Kakue ACHCTBHUS IO PEIICHUI0 y4eOHOW 3aJauul WiIn
mapamMeTpsl 3THX JCUCTBHW TMPUBENIM K TIOJYYCHHIO MMEIOMIETOCS TPOAYKTa Y4eOHOM
JeSITeNIbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBI PETYIALUA TCUXO(PU3HOIOTHUECKUX/ AMOIMOHAIBHBIX
COCTOSIHUH JIJIs1 TOCTHOKEHUS 2P deKTa ycroKoeH s (yCTpaHEHUS YMOLMOHATLHOM HAMIPSH)KEHHOCTH),
s¢dexkra BoccTaHOBIEHMs (ociaOieHHs MPOSBIEHUN yToMJeHUs), 3(¢eKkTa aKTUBU3ALUU
(TIOBBITIEHUS TICUXO(DU3HOIOTHUECKON PEaKTUBHOCTH).



ITo3naBaTesibHble YY ]|

6. VYMeHue ompenensaTh MOHITHS, CO3JaBaTh OOOOIICHMS, YCTAHABIWBATH AHAJIOTHH,
KJIacCU(UIUPOBATh, CAMOCTOSITEIILHO BBIOMPATh OCHOBAHMSI U KpUTEpPUM s KiaccuUKaluu,
YCTaHABIIMBATh  MPUYMHHO-CICJACTBCHHBIE  CBS3M, CTPOHMTH  JIOTUYECKOE  PaCCYKICHHE,
yMoO3akioYeHne (MHAYKTUBHOE, JEAYKTHUBHOE, MO0 aHAJOTMM) U JAeNaTh BhIBOABL OOydarommiics
CMOXET:

® 11010MpaTh CIIOBA, CONIOJUMHEHHBIE KIIFOUEBOMY CIIOBY, OIPEIEIISIONINE €r0 PU3HAKU U
CBOMCTBA;

® BHICTpAaUBaTh JIOTMYECKYIO ILENOYKY, COCTOAILIYH0 M3  KJIOYEBOIO CJlIOBa U
COIOJAYMHEHHBIX EMY CJIOB;

® BBHIIEATH OOLIUI MPU3HAK JIBYX MJIM HECKOJBKUX IMPEIMETOB WM SBICHUN U 0OBACHATH
UX CXOJICTBO;

e 00BEAMHSTH MPEAMETHI U SBJICHUS B TPYIIIBI IO OMPEICIICHHBIM MPU3HAKaM, CPAaBHUBATH,
KiaccuuIupoBath 1 000011aTh (DaKThI U SBIICHUS;

® BBIICTIATH SIBJICHHUE U3 OOIIETo psijia APYTUX SIBICHUM;

® OmpeensiTh 00CTOSATENbCTBA, KOTOPBIEC MPEANISCTBOBAIIM BOSHUKHOBEHUIO CBSI3U MEXKIY
SIBIICHUSIMH, W3 OTUX OOCTOSITENBCTB BBIICIATH ONPEICISIIONINE, CIOCOOHBIE OBITh MPUYNHOM
JAHHOTO SIBJICHUS, BBISBISTH IPUYNHBI U CIIEACTBHUS SIBICHUN;

® CTPOUTH paccykJeHue OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM M OT YaCTHBIX
SBJIGHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH pacCyX/JeHHE Ha OCHOBE CPAaBHEHHUS MPEIMETOB U SIBICHUMN, BBIACISAS IPU 3TOM
o0IIre MPU3HAKY;

e y3jarath MOJYYCHHYI0 HH(OPMAIUIO, HMHTEPIPETHUPYS €€ B KOHTEKCTE perraeMoun
3a/1a4u;

® CaMOCTOSITENbHO YKa3bIBaTh Ha MH(OPMAIIHIO, HYKIAIOILIYIOCS B MPOBEPKE, MpeiaraTh
Y IPUMEHSATH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH HH(OPMAIIHH;

e BepOaIM30BaTh SIMOLMOHAIBLHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSACHATH SIBJICHUS, TMPOIECCH, CBS3M W OTHOIICHUS, BBIABISEMBIE B XOJE
MO3HABATENBHON U MCCIEAOBATEIbCKON NEATENbHOCTH (TPUBOAUTH OOBSICHEHHWE C M3MEHEHUEM
dbopmBl TMpencTaBieHUs; OOBACHITh, ACTAIU3UPYS WK 00001as; OOBACHATh C 33JJaHHOW TOYKU
3peHus);

® BLIIBJISTH U HA3BIBATh MPUUMHBI COOBITHS, SIBIICHUS, B TOM YHCIIe BO3MOXHBIE /Hanboee
BEPOSTHBIC TPUYHMHBI, BO3MOXXHBIE TIIOCICJICTBUS  3aJaHHOH TMPUYHHBI, CaMOCTOSTEIBHO
OCYIIECTBIISISI IPUYUHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BHIBOJ Ha OCHOBE KPUTHUECKOTO aHAJIM3a Pa3HBIX TOUEK 3PEHHUS, MOJATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTalUel WIH CaMOCTOSITEILHO TIOTy4YeHHBIMU TAHHBIMHU.

7. YMeHue co3daBaTh, NMPUMEHATh M TPEe0OpPa30OBBIBATH 3HAKK W CUMBOJIBI, MOJCIU U
CXEMBI JUIsl pelieHus y4eOHbIX U TT03HaBaTeNbHBIX 3a7a4. OOyJaromuics CMOXKeT:

e 0003Ha4YaTh CHMBOJIOM U 3HAKOM MPEIMET U/UIH SIBICHUE;

® OMpeensiTh JOTHYECKHE CBS3M MEXIy MpeAMEeTaMd W/WIH SBICHUSMH, 00O3HAYaTh
JTAaHHBIE JIOTUYECKUE CBSI3H C TOMOIIbIO 3HAKOB B CXEME;

e Co3/1aBaTh aOCTPAKTHBIN UK peabHbIA 00pa3 mpeaMeTa U/Uiu SIBJICHHUS,

® CTPOWTH MOJIETI/CXEMY Ha OCHOBE YCIIOBUM 3a/1a4d W/UITK CIIOCo0a ee PeIIeHus;

e cozmaBaTh BepOaibHbBIC, BEIICCTBEHHBbIE M WH(MOPMAIMOHHBIE MOJCIH C BBIICIICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa [JIs OINpeAeNieHHs crocoba pelieHus 3aaadyd B
COOTBETCTBUU C CUTYAIIUEH;

e 1peoOpa3oBbIBaTh MOJIETM C II€JIbI0 BBISIBICHHS OOIIMX 3aKOHOB, OIPEIESIONINX
JAHHYIO TIPEAMETHYIO 00J1aCTh;

® TMEPEBOJUTH CIOXHYIO IO COCTaBY (MHOTOACTEKTHYI0) MH(GOPMAIHIO U3 TpaduuecKoro
Wi popMan30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMy, aJTOPUTM JCHCTBHS, UCIPABISATh UIM BOCCTAHABIMBATH HEH3BECTHBIN
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paHee aJlrOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHUsI 00 00BbEKTE, K KOTOPOMY IPUMEHSIETCS AlIlTOPUTM;
® CTPOUTH J10KA3aTEIbCTBO: IPAMOE, KOCBEHHOE, OT IIPOTUBHOIO;

® AHAIM3UPOBATH/PEQIIEKCHPOBATH OMBIT Pa3pabOTKHM M peanu3aiuu y4eOHOTO MPOEeKTa,
UCCIIeIOBaHMs  (TEOPETHUYECKOro, SMIMPUYECKOr0) HAa OCHOBE IPEJUIOKEHHOM MpoOieMHON
CUTYAaIlUH, IIOCTABJICHHOM LM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKHU MPOIYKTa/pe3ysbTara.

8. CwpicioBoe uteHue. OO0yJaromunics CMOXKET:

® HAaxXoOUThb B TeKcTe TpeOyeMmyro HHpOpMalMio (B COOTBETCTBUUM C LEISAMHU CBOEH
TeATEIIbHOCTH);

® OpUEHTUPOBATbCS B COJAEPKAHUU TEKCTa, IIOHMMATh LIEJOCTHBIM CMBICI TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

® YCTaHABJIMBAaTh B3aMMOCBS3b OIIMCAHHBIX B TEKCTE COOBITUM, SIBJICHUH, IPOLIECCOB;

® PE3IOMHPOBATH IJIABHYIO HJICIO TEKCTA;

e 1peoOpa3oBbIBATH TEKCT, «IIEPEBOAS» €r0 B JPYIYI0 MOJAIBHOCTh, MHTEPIPETUPOBATH
TEKCT  (XYJIOKECTBEHHBIH M  HEXYAOXKECTBEHHbI —  y4eOHbIH, Hay4HO-IIONYJIAPHBIH,
UH(OPMAIIMOHHBIN, TeKCT non-fiction);

® KPUTHYECKH OLICHUBATh COAEpkKaHUE U (HOpPMY TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE SKOJIOTMYECKOTO MBILIUICHHS, YMEHHE NPUMEHATh €ro B
[I03HABATEIbHON, KOMMYHUKAaTUBHOM, COLMAIbHONW MPAaKTUKE U MPOo(eCcCUOHATbHOW OpPUEHTALUU.
OO0yyaromuiicss CMOXeET:

® OIIpEJeIIATh CBOE OTHOUICHUE K IPUPOIHON Cpeie;

® aHAJIM3UPOBATh BIMSHUE DSKOJIOIMYECKMX (DaKTOpOB Ha cpeay OOUTAHUS IKUBBIX
OpPraHU3MOB;

® [IPOBOAMTH NPUUMHHBIN U BEPOATHOCTHBIN aHAJIU3 HKOJIOTMYECKUX CUTYyaIH;

® TIPOTHO3MPOBATH HM3MEHEHUS CUTYalluM MpPHU CMEHE JEHCTBHA OJHOrO (QaxkTopa Ha
nelcTBue Ipyroro Gpaxkropa;

® pacHpOCTPaHATh 3KOJOIMYECKHE 3HAaHUS M Yy4YyacTBOBaTb B IPAKTUYECKHUX JIeNax II0
3alIUTE OKPY’KAIOLIEH Cpebl;

e BBEIpaXKaTh CBOE OTHOIIECHUE K IIPUPOJIE YEPE3 PUCYHKHU, COUNHEHUS, MOJIENH, IPOEKTHBIE
paboTHI.

10. Pa3BuTne MOTHMBALMH K OBJIAJECHUIO KyJIbTYPON aKTUBHOT'O HCIIOJI30BAHUS CIOBAaped U
JPYTUX TOUCKOBBIX cucTeM. OOyUarouuiicss CMOXKET:

e OmpenesITh HE0OXOAUMBbIE KIIIOUEBbIE IOMCKOBBIE CJI0BA U 3aMIPOCHI;

® OCYLIECTBJISITh B3aUMOJCHCTBHE C DJIEKTPOHHBIMH TIOMCKOBBIMU CHCTEMAaMHU,
CJIOBapsIMU;

e (opMupoBaTh MHOXXECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHMKOB JUIs
00BEKTUBU3AIIMY PE3YJILTATOB ITOUCKA;

® COOTHOCUTH MOJTyYE€HHBIE PE3YJIbTAThI IOMCKA CO CBOEH JEATEIbHOCTBIO.

Kommynukatusublie YY /I

11.  YMeHue opraHuzoBbIBaTh y4eOHOE COTPYJIHHUYECTBO U COBMECTHYIO AESTEIBLHOCTD C
yUUTENEeM M CBEpCTHUKAaMHU; paboTaTh WHAMBUIYAIbHO U B TpYIIE: HAXOAUTh OOIee pelieHne u
pazpemiaTth KOH(JIUKTHI HA OCHOBE COTJIACOBAHMS MO3UIUI U ydyeTa MHTEPECOB; (pOpMYJIUPOBATH,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUaronMics CMOXKET:

— ONpPEIENsITh BO3MOXHBIE POJIM B COBMECTHON JEATENBHOCTH;

— WIrpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM AEATEIBbHOCTH;

— TPUHUMATh MO3UIHUI0 cOOECeTHNKA, TOHUMAs MO3UIIMIO0 APYTOro, pa3inyaTh B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApIryMEHTHI), (DaKThl; THIIOTE3bl, aKCHOMBI, TEOPHH;

— ONpenaessaTb CBOM JEHCTBHS M JEHCTBUSA MapTHEpa, KOTOpPbhIE CHOCOOCTBOBAIM HIIU
MPEMSITCTBOBAIMN MPOTYKTUBHON KOMMYHUKALINU;

— CTPOUTh TO3UTHBHBIE OTHOLIEHHs] B Tpolecce Y4yeOHOH U  IO3HaBaTelbHOU
NESITENIbHOCTH;



— KOpPPEKTHO M apryMEHTHUPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3pEHUS, B JUCKYCCHUH yMETH
BBIIBUTaTh  KOHTPAPTYMEHTHI, TIepedpa3upoBaTh CBOIO MBICIL  (BIaJCHHE MEXaHH3MOM
9KBHBAJIECHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBbCSA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIPHU3HaBaTh
omKrO0YHOCTh CBOEI0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

— Mpeiarath AIbTEPHATHBHOE peIIeHNe B KOH(IMKTHOW CUTYaIUH;

— BBIIEJATH OOIIYIO TOUKY 3PEHHUS B AUCKYCCHU;

— JIOTOBapMBaThCS O TMpaBWJIAaX W BOMpocax [UIsi OOCYXICHHS B COOTBETCTBHU C
MOCTaBJICHHOM TIepe]] TPYIION 3a1a4eit;

— OpraHM30BbIBaTH Yy4yeOHOE B3aUMOJEWCTBUE B TIpymme (omnpenenirbs oO0Iue LelH,
pacnpenensaTh pojiu, J0roBapyuBaThes APYT € APYrOM U T. 1.);

— yCTpaHATh B paMKax JHajora pa3pblBBl B KOMMYHHKALUH, OOYCIIOBICHHBIC
HETMOHUMAaHHEM/HETIPUSATHEM CO CTOPOHBI cOOeCeHNKA 3a1auu, (POPMBI UITH COJIEPIKAHUS JHAJIoTa.

12. YMeHue 0CO3HaHHO HCIOJb30BATH PEUEBBIE CPEICTBA B COOTBETCTBUU C 3ajadyei
KOMMYHUKAIH U BBIPQKEHUSI CBOUX UYYBCTB, MBICIIEH W MOTPEOHOCTEW Ui TUTAHUPOBAHHS U
pEryJsiMM CBOEH JEATEIbHOCTH; BJIAJCHUE YCTHOM M IHCBMEHHOM pEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM peubto. OOyUarouIniicss CMOXKET:

e OMNpeAensaTh 3ajadyy KOMMYHHUKAallUM M B COOTBETCTBUM C HEH OTOMpaTh peyeBble
CpEICTBa;

e 0oTOMpaTh U UCHOJIB30BATh PEUYEBBIE CPEACTBA B Ipollecce KOMMYHHKAIMM C APYTUMHU
JIOJIBMH (JIMAJIOT B TIAape, B MAJIOW TpymIe u T. 11.);

® TIPEACTABIATH B YCTHOW WJIM NMUCHBMEHHOW (OpMe pa3BepHYTHIH IUIaH COOCTBEHHOMU
JESITEIIbHOCTH;

e coOm0JaTh HOPMBI MyOJIMYHOW peud, perjJjaMeHT B MOHOJIIOT€ U JMCKYCCHHM B
COOTBETCTBUHM C KOMMYHUKATUBHOW 3a7a4eH;

e BbHICKA3bIBaTh U OOOCHOBBIBATH MHEHHUE (CY>KJIEHUE) U 3alpalliBaTh MHEHUE MTapTHEpPa B
paMKax Iuanora;

e TPUHUMATH PELICHUE B XOJI€ TMAJIOTa M COTJIaCOBBIBATh €I0 C COOECETHUKOM;

® C03/1aBaTh MMCbMEHHbIE «KJIUIIMPOBAHHBIE» U OPUTHHAIBHbBIE TEKCThI C UCIIOJIb30BAHUEM
HEOOXO/IMMBIX PEUEBbIX CPE/ICTB;

® JCIIOJIb30BaTh BepOalbHBIE CpeicTBa (CpeACTBa JIOTMYECKOM CBS3M) Ul BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHUS;

® 1CIOJIB30BaTh HeBepOaIbHbIE CpeacTBa WIH HarJsiHbIe MaTepUabl,
MOJITOTOBJICHHbIE/OTOOPAaHHBIE 1101 PYKOBOJICTBOM YUHTEJS;

e JeJ1aTh OLIEHOYHBIN BBIBOJ O JOCTHMIKEHHUH LI€JIM KOMMYHHUKAIIMHA HEMTOCPEACTBEHHO OCIIE
3aBepUIeHHUs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO0.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJaCTH MCIOJIb30BaHUS
MH(}OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TexHosiorui (nanee — MKT). OOyuaromuiicss CMOXeT:

e [IeJICHAIIPABJICHHO HMCKaThb M HCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYPChl, HEOOXOIMMbIE
IS pelIeHust y4eOHBIX U MPaKTUYEeCKUX 3a/1au ¢ momouibio cpenctB UKT;

e BBIOMpaTh, CTPOMTH W HCIIOJIB30BaTh aJCKBAaTHYIO WH(GOPMAMOHHYIO MOJENb s
nepeladyd CBOMX MBICJIEH CpelCTBaMU €CTECTBEHHBIX M (POPMANIbHBIX SA3BIKOB B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHHUKAIWH;

e BBIJICIATh WH(POPMALMOHHBIM acleKT 3ajaud, ONepHpOBaTh JAHHBIMH, HCIOJIH30BaTh
MOJIEIb PELICHUS 3a/1a4H;

® JCIIOJIb30BaTh KOMIIBIOTEpHBbIE TEXHOJOTMM (BKIIOYas BBHIOOP aJEKBaTHBIX 3ajaye
MHCTPYMEHTAJIbHBIX ~ MPOTPaMMHO-aNIapaTHbIX  CPEACTB W CEPBHUCOB)  JUIsl  pEIIEeHUs
MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX YUEOHBIX 3a/la4, B TOM YHCJe: BBIYMCICHUE, HAllMCAHUE
MMceM, COUMHEHUH, T0KIIa/10B, pedepaToB, CO3AaHUE TPE3ECHTALMI U Jp.;

® UCIOJIb30BaTh HHPOPMAIUIO C YUETOM ITHUECKUX U MPABOBBIX HOPM;



e cozmaBaTh MH(OPMAIMOHHBIE PECYpPChl PAa3HOTO THUIA M JUISL pa3HBIX ayAUTOPHH,
co0oaTh HHPOPMALIMOHHYIO TUTHEHY U TMpaBUIia HHPOPMAITMOHHON 6€30aCHOCTH.

IIpeameTHbIE pe3ybTAThI
BbinyckHUK HayuuTces B 7-9 kiaccax (sl MCIOJIb30BAHMS B MIOBCEIHEBHOM KU3HU U

o0ecreyeHUs1 BO3MOKHOCTH yCIEIIIHOTO MPOA0JIKeHHsI 00pa30BaHUsI HA 02a30BOM YPOBHeE)
DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

e OnepupoBaTh Ha 6a30BOM YPOBHE ' NOHATHAMH: MHOXECTBO, SIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAJIC)KHOCTH;

®  33/7]aBaTh MHOKECTBA MEPEUUCICHUEM UX JIEMEHTOB;

® HaxOJWTh NepecedeHue, O0beAMHEHUE, TOJIMHOKECTBO B MPOCTEHIITUX CUTYALIUSX;

eomnepupoBaTh Ha 0a30BOM YpOBHE TOHSATHSMHU: OIpEACICHUE, aKCHOMa, TeopeMma,
JI0Ka3aTeIbCTBO;
® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIJIs MOJATBEP>KHEHUSI CBOMX BBICKA3bIBAHUM.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  WCIOJIB30BaTh TrpadUyuecKoe TPEJCTAaBICHUEe MHOXXECTB Il OINHCAHUS PEaTbHBIX
MIPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEAMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMHU: HATypalbHOE YHCIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAsT ApOOb, JecATHYHAs JpoOb, CMEIIaHHas JApoOb, paIMOHATBHOE YHUCIIO,
apru(pMETHYECKUIA KBaJIpaTHBI KOPEHb;

®  HCMOJIb30BAaTh CBOMCTBA YKMCEN U MIPaBUJIa JEHCTBUM MPU BBIMOJHEHUN BHIYMCIICHU;

®  WCIOJIb30BATh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOTHEHUU BBIYUCICHUHN U
pelIeHUU HECIOKHBIX 3a/1a4;

®  BBHINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YHCEN B COOTBETCTBUU C TIPABUIIAMH;

®  OILICHMBATh 3HAUYEHUE KBAJPATHOIO KOPHS U3 MOJIOXKHUTEIBHOIO LIEJIOT0 YHUCIIA;

®  pacrno3HaBaTh palMOHAIbHBIE U UPPALMOHATIBHBIE YUCIIA;

®  CpaBHUBATH YHUCIIA.
B noBcenHeBHOI KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

L4 OICHUBATH PE3YJILTAThI BBIYHCIICHUHN IIpU pCUHICHUHN MPAKTUYCCKUX 3aaa4;
L4 BBIIIOJIHATE CPABHCHUE YUCCII B PCAJIbHBIX CUTYAlIUAX;
° COCTAaBJISITh YHCJIIOBBIC BBIPAKCHUA IIPU PCHICHUW IHPAKTUYCCKHUX 3aJlad U 3a4a4d U3

JIPYTUX YYEOHBIX TPEIMETOB.

ToxknecTBeHHbIE IPe0Opa3oBaHUA

. BrinonHAT, HecHOXKHBIE MpeoOpa3oBaHUsS JUIS BBIUMCICHHUS 3HAYCHHH YHCIOBBIX
BBIPQXKEHHM, COJEpPKAMMX CTEINEHHW C HAaTypajJbHBIM [OKa3aTelIeM, CTEIEeHH C IeJIbIM
OTPHUIATEIbHBIM MMOKA3aTEIIEM;

. BBHITIONTHATh HECJIOXKHBIE TPeoOpa3OBaHUsl IIENBIX BBIPAKEHUH: pPaCKpBIBATH CKOOKH,
MIPUBOUTH TIOJIOOHBIC CIaraeMble;

. WCIIONB30BaTh (OPMYJIBl COKPAIIEHHOTO YMHOXXEHHS (KBaJpaT CyMMBI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJIsl YIPOIICHUS BEIYMCIICHUN 3HAYCHU I BBIPAXKEHUH;

. BBITIOJIHATh ~ HECJIOKHBIE  MPeoOpa3oBaHUsl  IPOOHO-THMHEHHBIX  BBIPAKCHUN U
BBIPAXKEHUH C KBaJIpaTHBIMU KOPHSIMHU.
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B noBceaHeBHO KM3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

o IOHUMATb CMBbICJI 3alIMCHU YUCJIa B CTAHAAPTHOM BU/IC;

J oInepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3alHUCh YHCIIAY.

YpaBHeHMsI M HEPABEHCTBA

J OnepupoBarb Ha 0a30BOM YypOBHE IMOHSTHUSIMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHHUS, pCEIICHHUE YypaBHEHHUs, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHnEe HEPABEHCTBA;

o IIPOBEPATH CIPABEUIMBOCTL YACIOBBIX PABEHCTB U HEPABEHCTB;

. peliaTh JIMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOISAIIUECS K JIMHEUHBIM;
. pelaTh CUCTEMbI HECI0KHBIX JTMHENHBIX YPaBHEHUN, HEPABEHCTB;

o IIPOBEPATH, SIBJIAETCS JIM JAaHHOE YMCIIO PELICHUEM YPaBHEHUS (HEPABEHCTBA);

. pelaTh KBaJipaTHble ypaBHEHHS 110 (hopMyJie KOPHEH KBaJpaTHOTO YPaBHEHUS;

e  u300paXkaTh pelIeHHs] HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOH.
B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® COCTAaBJIATH M DPEIIATh JMHEHHBIC YPABHEHMs IIPU PEUICHMM 3a]ad, BO3HMKAIOLIUX B
JAPYTuX y4eOHbIX IpeaMeTax.

DOyHKIUH

e HaxonuTs 3HaueHue QyHKIMU [0 33JaHHOMY 3HAUEHUIO apryMEHTa;

® HAxOAUTh 3HAYEHUE apryMeHTa IO 3aJaHHOMY 3HAUEHUIO (YHKIMHU B HECIOXKHBIX
CUTYaLUsX;

e  OmpeleNiATh IOJOXKEHHE TOUKM M0 €€ KOoOpAuHATaM, KOOpJAUHAThl TOYKH IO €€
I0JIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HaXoAUTh O0IACTH OMPENEICHUs, MHOXKECTBO 3HAUYCHUH, HyIH (PYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, INPOMEXYTKH BO3pacTaHUsl W YyObIBaHMs, HauOojbliee U
HauMeHbIlIee 3HaYeHUs PYHKIINH;

e  CTpOUTh IpaduK JTUHEHHON QYyHKINY;

®  [IPOBEPATH, ABISAETCA JIM JaHHBIA rpaduk rpadpukom 3agaHHON QyHKIMM (IMHEHHO,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

e ompenensaTh NpUOMDKEHHBIE 3HAUEHHMs] KOOPAWHAT TOYKU IepecedeHus TIpadukoB
GbyHKIHH;

e  OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: MOCIEIOBATEILHOCTh, apU(pMeTHIECKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

e pemarth 3aJadyd Ha IPOTPECCUU, B KOTOPBIX OTBET MOMKET OBITh MOJyYEH
HETIOCPEICTBEHHBIM MOJACYETOM 03 MPUMEHEHUs POPMYII.

B noBceaHeBHO KM3HM M NPH U3YYEeHUH APYTUX NpeIMeTOB:

®  CIMOJIb30BaTh IpaUKU peanbHBIX MPOIECCOB M 3aBHCUMOCTEH JUIsl OMpeNeieHHs] UX
CBOMCTB (HauOoJbIINEe M HAUMEHbIIINE 3HAUEHUS, TPOMEXYTKH BO3pacTaHusl U yObIBaHHUA, 00JIaCTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  CIOJIb30BaTh CBOMCTBA JMHEHHOW (YHKIUU U ee rpa@uK MpU pElIeHUH 3aJad U3
IPYTUX YYEOHBIX MPEIMETOB.

CraTuCcTHKA M TEOpHS BEPOATHOCTEH

e lIMeTbh mpeacTaBlIeHHE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIIy4allHOTO

COOBITHS, KOMOMHATOPHBIX 3aa4ax;
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e pemarh npocreilime KOMOMHATOPHBIE 33a4l METOAOM IPSMOr0 M OPraHU30BaHHOTO
nepedopa;

®  [IPEJCTaBIATH JaHHbIE B BUJE TAOJIUII, JUarpaMm, rpauKoB;

e  yuTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BHJI€ TAOJIHULIbl, AUArpaMMbl, rpaduka;

®  OIpEleNsITh OCHOBHbBIE CTATUCTUYECKUE XapAKTEPUCTUKU YUCIOBBIX HA0OOPOB;

®  OILIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHIINX CIydasX;

®  UMETh [IPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBICHUSX.

B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPeIMETOB:

®  OLEHUBATh KOJMUYECTBO BO3MOKHBIX BAPMAHTOB METOJIOM I1epedopa;

®  UMETh MPECTABICHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

® CpaBHUBAaTb OCHOBHBIC CTATHUCTUYECKUE XAPAKTEPUCTHKH, IOJYYECHHBIE B IIPOLIECCE
pEeLIeHNs IPUKIAJHON 3a1a4M, N3YUYCHUsI PEAJIBHOTO SIBJICHMUS,

®  OILIGHUBATh BEPOATHOCTh PEAIbHBIX COOBITUN U SIBICHUM B HECIOKHBIX CUTYaLUX.

TekcToBbIC 321241

e Pemarh HECIOXHBIE CIOKETHBIC 3aJaud pa3HbIX THUIIOB Ha BCe apU(pMETHUYECKHe
JICHCTBHUS,

®  CTPOUTH MOJIEJb YCJIOBUS 3a/1a4M (B BUJE TaOIMIIbl, CXEMBI, PUCYHKA WM YPABHEHHUS), B
KOTOPOW J1aHbl 3HAYEHHUs JIBYX M3 TPEX B3aUMOCBS3AHHBIX BEJIMYUH, C LEJIbIO IONCKA PELICHHUS
3a/1a4u;

®  OCYLIECTBIJISITh CIIOCOO MOMCKA PELICHUS 3a/1aul, B KOTOPOM PacCyXJI€HUE CTPOUTCS OT
YCIIOBHSI K TPEOOBAHHUIO WIIM OT TPEOOBAHMS K YCIIOBHIO;

®  COCTaBJIATH IUIAH PELICHUS 33]1a4H;

e  BBIJCIATH ATAlbl PELICHNS 3a/1a4H;

®  UHTEPIPETUPOBATH BBIYUCIMTEIIBHBIE PE3YJIbTAThl B 3aa4€, UCCIEA0BATh IOJyYEHHOE
peuieHue 3a1a4u;

e 3HATh Pa3JIMYUE CKOPOCTEH 0OBEKTa B CTOSUEN BOJE, MPOTHUB TEUEHUS U MO TEUCHHIO
pexu;

e  peIlIaTh 33/1a4M HAa HAXOKJECHUE YaCTH YMCIIA U YHUCIIA 110 €T0 YaCTH;

e pemarh 33Ja4M Pa3HbIX TUIOB (Ha pabOTy, HA MOKYNKH, HAa JABMKEHHE), CBA3bIBAIOIIUX
TPH BEJINYUHBI, BBIIEISTH 3TU BEJIMUMHBI U OTHOILLIEHUS MEXy HUMH;

®  HAXOAUTh IPOLEHT OT YMCIIA, YKUCIIO IO IPOLEHTY OT HEro, HaXOAUTh IPOLEHTHOE
CHWIKEHHUE WIH NPOLEHTHOE IMOBBIICHUE BEIUYHHBL

e  pELIaTh HECIOKHBIE JIOTHYECKUE 3a/1a4U METOJIOM PACCYKIACHUM.

B noBceqHeBHOM KU3HHM U NPU U3YYEHUH APYIUX NPEIMETOB:

®  BBUIBUIaThb TMIIOTE3bl O BO3MOJKHBIX IIPEACNIBHBIX 3HAYCHMSIX HCKOMBIX B 3ajJade
BEJIMYUH (J1e7aTh MPUKUIKY).

Hcropust MaTeMaTUKH

e  OmnuceBaTh OTACNIBHBIE BBIAAIOLIUECS PE3YJbTAaThl, ITOJYYEHHBIE B XOJE DPA3BUTHS
MAaTE€MAaTHKHU KaK HAyKU;

®  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOHN UCTOPHUEH;

e TIOHMMAaTh POJb MAaTEMATUKH B pa3Butun Poccun.

MeTtoabl MaTeEMATHKH

12



e BriOupare noaxoasmMii M3y4EeHHBIH METOA [UId pPELIEHUWM W3Y4YEHHBIX THUIIOB
MaTeMaTHYECKUX 3aJay;

e [IlpuBoauTh mHpUMEpPHl MaTEeMAaTUYECKMX  3aKOHOMEPHOCTEH B  OKpY’Karollel
JeWCTBUTEILHOCTH U IPOM3BEICHUAX HCKYCCTBA.
BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYUYHTHCS B 7-9 Kiiaccax J1Jid odecnevyeHust
BO3MOKHOCTH YCHEIIHOI0 NPOI0JKeHHsI 00pa30BaHuA Ha 6a30BOM U YIJIY0JEHHOM YPOBHAX
DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTHYE€CKOM JIOTHKH

e  Onepuposamv > nouwsmusmu: onpedeiienue, meopema, aKCUOMA, MHOICECEO,
Xapakmepucmuku MHONCECMEA, DJIeMEeHm MHOJICeCmed, Nnycmoe, KoneuHoe U 0OecKoHeuHoe
MHOHCECBO, NOOMHONICECMBO, NPUHAONEIHCHOCTb, BKIIOYEHUE, PABEHCNBO MHOICECE,

®  u300padicamv MHONCECMEA U OMHOUEHUE MHOICECE C NOMOWbIO KpY208 Diinepa,

®  onpedenamv NPUHAONEHCHOCMb DNIeMEHMA MHOACECMBY, 00bEOUHEHUIO U NepeceyeHuUIo
MHOJICECmE;

®  3a00a6amb MHONICECNBO C NOMOWBIO NEPEUUCTICHUS DTIeMEHMOB, CTIOBECHO20 ONUCAHUSL

®  onepupoéamv NOHAMUAMU: BbICKA3bLIBAHUE, UCHUHHOCIb U JIOJICHOCMb 8bICKA3bIEAHUA,
ompuyanue biCKA3bl8AHUN, ONePayUL HAO BbICKAZbIGAHUAMU: U, UTU, He, YCIIOBHbIE GbICKA3bIGAHUS
(umnauxayuu);

®  CMpoUmb GbICKA3bIBAHUS, OMPUYAHUS 8bICKA3bIGAHUII.
B noBceaHeBHOI )KM3HM M IPU U3YYEeHHUH IPYIUX NPeAMETOB:

®  Ccmpoumb YenouKU YMO3AKIIOUEHU HA OCHOBE UCNOIb308AHUSA NPABUTL IO2UKU,

®  UCNONB306AMb  MHOMCECMBA, ONepayuu ¢ MHONCECMEAMU, UX epaguueckoe
npeocmasnenue 0Jisl ONUCAHUS PEeAIbHbIX NPOYECCO8 U ABEHUI.
Yucaa

e Onepuposamb NOHAMUAMU. MHOICECMEO HAMYPATIbHBIX YUCET, MHOICECMEO UYEblX
yycen, MHOJICECMBO PAYUOHANbHBIX HYUCET, UPPAYUOHANbHOE YUCTO, KBAOPAMHbIL KOPEHb,
MHOJICECMBO OeUCMBUMENbHBIX YUCEeT, 2eOMeMPUYecKds UHMepnpemayus HamypaibHulX, Yeblx,
PAYUOHATIbHBIX, OeUCMEUMENTbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINOIHAMbL BLIYUCIEHUS, 8 MOM YUCIe C UCNONb308AHUEM NPUEMOE DAYUOHANLHLIX
B8bIYUCTIEHUT,

®  BLINOIHAMb OKPY2IeHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  CPasHUBAMb PAYUOHANbHBLE U UPPAYUOHATIbHBIE YUCIA,

®  Npeocmasiams payUoHAalIbHOE YUCTO 8 8Ude 0eCAMUYHOU OpodU

®  YnopsA0ouUsams YUCIA, 3aNUCAHHbIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpOoOU,

e naxooume HO/[ u HOK uucen u ucnonv3o6ams ux npu peuieHuu 3a0ay.
B noBceaHeBHOI )KM3HM M PU U3YYEeHHUH APYTHX NMPeEAMETOB:

®  NPUMEHAMb NPAGULA NPUOTIUICEHHBIX GLIYUCTEHUL NPU PeUeHUY NPAKMUYECKUX 3a0ay u
peutenuu 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJHAMb CPABHEHUEe Pe3yIbMAamos eblYUCIeHUN NPU PeluleHUd NPAKMU4ecKux 3a0at,
8 MOM YUCIIe NPUOTUNCEHHBIX BbIYUCTIEHULL,

®  cocmaenams U OYEeHUBAMb YUCI08blE BbIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0ay U
3a0a4 u3z opyaux y4eOHvlX npeomemos;

®  3anucvleamb U OKPY2IAMb YUCN0Gble 3HAYEHUS PEanbHbIX eIUYUH C UCNONb308AHUEM
PA3HBIX cUCmeM UsmepeHUs.
ToxkaecTBeHHBIE MPEOOPa30BAHMS

e Onepuposamv noHAMUAMU CMENEHU C HAMYPALbHLIM NOKA3AMeNem, Cmeneru ¢ Yeabim
ompuyamenbHuiM NOKa3amenem,

2 3)_IGCL " faJjie€ — 3HaTh OIPEACIICHUEC NOHATHUA, YMCTh MNOACHATH €0 CMbICIIL,YMETb UCIIOJIB30BATh MMOHATUE U €TO
CBOIiCTBa Ipu NpoOBEACHUN paCCY)K,HCHI/Iﬁ, J0Ka3aTeJbCTB, pCIICHUUA 3a/1a4.
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®  GLINOIHAMbL NPEoOPA308AHUSL  YENbIX  BbIPAMCEHUU: Oelicmeus ¢ O0OHOYJeHamMU
(cnodwcenue, vluUmMAaHue, YMHOMCEHUE), OCUCMBUL C MHOOUIeHaMU (ClodceHue, Bbluumatue,
VMHOOJICeHUe);

®  BLINOIHAMb PA3NONACEHUE MHOSOUIEHO8 HA MHOJICUMENU OOHUM U3 CNOCO008.: GblHECEeHUe
3a cKOOKY, epYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUEHHO20 YMHONCEHUSL,

®  gvidenamb K8AOPAm CyMMbl U PAZHOCMU OOHOYJIEHO8;

®  packnaovl8amv HA MHONCUMENU KEAOPAMHbIL MPEXUIEH,

®  GLINOIHAMbL NPeodPA306AHUS  BLIPANCEHUL, COOEPHCAWUX CMENeHu C  Yeavblmu
OMPUYAMENbHBIMU ~ NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeabim
ompuyamenbHuiM NOKA3amenem K 3anucu 8 sude opoou;

®  BLINOAHAML  NPeobpazoeanus  OPOOHO-PAYUOHAILHBIX — BbIPAJNCEHUU:  COKpaujeHue
0pobell, npusedeHue ancedpauyeckux opooell Kk obujemy 3HAMEHAMeNt0, CLONCeHUe, YMHONCEHUeE,
Oellenue aneebpauyeckux opobell, 603gedeHue ancedpauyeckol 0podu 8 HAMYPANLHYIO U Yeryio
OMPUYAMENbHYIO CIeneHb,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPAICEHULL, COOEPACAUUX KEAOPAMHbIE KOPHU,

®  guidenamy K8aopam CyMMbl UIU PAZHOCMU OBYYIEHA 8 BbIPANCEHUSX, COOEPHCAUUX
K6aopammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.
B noBceHeBHO KM3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BLINOIHAMb NPEoOPA308aAHUA U OEUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8 CIMAHOAPIMHOM
suoe;

®  BLINOIHAMb NPEOOPA308AHUS ANCEOPAUYECKUX BbIPANCEHUL NPU PEULeHUU 3A0ay OpPY2Ux
VUeOHbIX NpeoMemos.
YpaBHeHNsI 1 HEPABEHCTBA

o  Onepuposamb NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEeHb YPAGHEHUsl, peuleHue
HepaseHcmad, pasHOCUNIbHbIe YPABHeHUs, 00nacmv onpedeieHusi ypaeHeHus (HepaseHcmad,
cucmemvl YpasHeHUll UL HEPAGEHCME),

®  pewams JUHElHble YPAGHEHUs U YPABHEHUs, CBOOUMble K JUHEUHbIM C NOMOWDBIO
MOACOECMBEHHBIX NPEOOPA306AHULL,

®  pewams KEAOPAMHbIE YPABHEHUS. U YPABHEHUS], CE0OUMbLE K KEAOPAMHBIM C NOMOUbIO
MOACOECMEEHHBIX NPE0OPA3Z0BANHULL,

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHU,

e pewiamv npocmetiwue uppayuonanbuvie ypasuenus euoa | (X =a, |/f (X) =/ g(x)

®  pewams ypasHeHus euod x"=a ;

®  pewams YpagHeHUs CHOCOOOM PA3NONCEHUS. HA MHOMCUMENU U 3AMEHbL NePeMEeHHOLL,

®  UCNONL308aMb MeMOO UHMEPBANO8 O/ peuleHus Yeivlx U OpOOHO-PAYUOHATbHBIX
Hepagencme,

®  pewams NUHElHblE YPAGHEHUs U HePABEHCMBA C NaAPAMeMmpamu,

®  peuwiams HeCl0HCHbLE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuwiams HeCl0HCHbIE CUCEMbl TUHEIHbIX YPAGHEHUL C NApaMempamu,

®  peuiamb HECI0NHCHBIE YPAGHEHUS 8 YENblX YUCTAX.
B noBceaHeBHOM KM3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® cocmasenamv U pewlamv JUHelHble U KEaopamHvle YPAGHEHUs, YPAGHEHUS, K HUM
c800AWUeCs, CUCEMbl TUHEUHbIX YPAGHEeHUll, HePaABeHCmE Npu peuenuy 3a0ai Opy2ux y4eOHvlx
npeomemos;

®  GLINOJIHAMb OYEHKY Npasoonoooduss pe3yibmamos, Noay4aemMvlx Hpu peulenuu
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHUL U CUCeM JUHEUHbIX YPAGHEeHUL U HEPABEeHCME NPU peuleHul
3a0au4 Opyaux y4eOHbIX NPeoMemos;
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®  gvlOUpamb COOMBEMCMEYIOUUe VPABHEHUs, HEPAGeHCMEd UAU UX cucmemvl O
COCMAaBIeHUsI MAMeMamuyecKoll Mooeau 3a0aHHOU PealbHOl CUMYayuu Uiy NPUKIAOHOU 3a0aqu,

®  yuemb UHMEPNPemuposams NOJIYYEeHHbIL NpU peueHul YPaeHeHUs, HepaseHCmed Uil
cucmemvl pe3yibmam 8 KOHMeKcme 3a0aHHOU PeaibHOU CUMyayuu uid RPUKIA0HOU 3a0a4u.
DYyHKIUH

o  Onepuposamv noHsMuAMU: YHKYUOHATbHASL 3A8UCUMOCTb,  (YHKYUS, 2paghux
dyukyuu, cnocobvl 3a0anus QyHKYuU, apeymenm u 3HaveHue QyHKyuu, ooaacms onpeoenreHus u
MHOJICECMBO  3HAYEeHUUl  (YHKYuu, Hyau  QYHKYuu, NPOMeNCYymKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYULU, YEMHOCTNb/HEUEMHOCIb (DYHKYUU,

e cmpoumsb epaghuxu JUHEUHO, K8aOpamuyHou Gynxyuil, obpamuoti
NPONOPYUOHATLHOCIU, DYHKYUU 6uda: Y = a+L L y=Jx,y=¥x, y= KR

X+b

® Ha npumepe KEAOPAMUHHOU (DYHKYUU, UCNONb308AMb NPeodpa3osanus 2paguxa
ynryuu Y=K(x) ons nocmpoenus epaduros gynxyuii 'y =af (kx+b)+c;

® cocmasniamv YpasHeHusi NPAMOU NO 3A0AHHBIM YCI08UAM: NpPOX0Oosauel uepe3z 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell yepe3 OaHHYI0 MOYKY U NApailelbHOU OaHHOU
NpAMOU;

®  uccrneoosamv PYHKYUIo no eé epagpuxy;

®  HAXOOUMb  MHONCECMBO  3HAYEHUL, HYIU, NPOMEICYMKU  3HAKONOCMOIHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

®  onepuposamv NOHAMUAMU: NOCIE008AMENLHOCHb, apuhmMemuieckas npospeccusl,
2e0Mempu4ecKkas npo2peccusi;

®  pewams 3a0auu HA APUPGMEMUUECKVIO U 2eOMEMPULECKYI0 NPOZPECCUIO.
B noBceHeBHO KM3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  WIIIOCMPUPOBAMb C NOMOWLIO PAPUKA PedabHyI0 3A8UCUMOCTb UTU NPOYecc No Ux
XapakmepucmuKkam,

®  UCNOIB308aMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ad u3
Opyaux yueOHbIX npeoMemos.
TexkcToBBIC 3a4a4H

e Pewamv npocmvle U CLOJNCHbIE 3A0aAUU PAZHBIX MUNOS, A MAKICE 3a0a4Uu NOGLIUEHHOL
mpyoHOCmu,

®  UCNONBL308aMb PA3HLIE KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CLONCHbIX 3a0ad OJis
HOCMPOEHUs NOUCKOBOLL CXeMbl U peulenUst 3a0ay,

®  paziuuamv MoOelb MeKCmAa U MoOelb peuleHus 3a0ayu, KOHCMpPYuposams K 0OHOU
MOOenu peuleHUs HeCI0X4CHOL 3a0ayu pazHbvle MOOeIU meKcma 3a0adu;

®  3HamMb U NPUMEHAMb 00a cnocoba NouUcKa peulenus: 3a0ay (om mpebo8aHus K Yciosuio
U om ycnoeusi K mpebo8anuio);

®  MO0eNUPOBAmMb PACCYHCOCHUS NPU NOUCKE PeUeHUs 3a0a ¢ NOMOWbIO epag-cxembl;

®  gbIOenAMb IMANbL peuleHUs. 3a0ayl U COOEPHCAHUE KAHCO020 IMAand;

®  yuemb GuIOUPAMb ONMUMALLHLIL Memo0 peueHUs 3a0a4u U OCO3HABAMb 6blOOp
Memooda, paccmampusams paziuyHble Memoovl, HAXOO0UMb pa3Hble peuleHus 3a0ayu, eciu
B03MOICHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

®  GLINOIHAMb PA3UUHble NPeodPA308aHUs. NPEONONHCEHHOU 3a0ayl, KOHCMPYUpPOS8ams
HOBble 3a0auu U3 OAHHOU, 8 MOM HUCie 0OpamHvle;

®  UHmMepnpemuposamsb  SLIYUCIUMENbHbIE —pPe3yIbmamsl 6  3a0aye, UCCIe008amb
NoJy4eHHOoe peulenue 3a0adu;

®  QHANU3UPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACNOJIONCEHUSL O8YX 00BEKMOos
U UBMEHEeHUe UX XAPAKMEPUCTUK NPU COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, pAcCmosiHue)
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npu peuleHuu 3a0ay Ha O0B8UdCEHUe 08YX 00BbEKMO8 KAK 6 OOHOM, MAK U 8 NPOMUBONONONCHBIX
HaNpaeneHusx;,

®  UCCe008amb BCEBO3MOCHbIE CUMYAYULU NPU PeuleHUuU 3a0ay Ha O08UICeHUe No pekKe,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

®  pewams pazHoOOOPA3HLIE 3A0AYU CHA YACTUY,

®  pewams u 000CHOBLIBAMDb CBOE peuleHUe 3a0ay (8blOesimb MAMeMamuyecKyro 0CHO8Y)
HA HAX0JICOeHUe HaACMU YUCLA U YUCIA NO €20 YACMU HA OCHOB8E KOHKPEMHO20 CMbICAA Opoou;

®  0co3Hasamov U 0OBACHAMb UOCHMUYHOCb 3A0a4 PA3HLIX MUNOS, CEA3bI8AIOWUX MPU
geuuUHbL (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE). 8blOEISIMb MU BeIUYUHbL U OMHOUEHUS
MeNCOY HUMU, NPUMEHSMb UX Npu peueHuu 3a0ai, KOHCMpPYuposams CcoOCMeEeHHble 3a0ay
VKA3AHHBIX MUNOB;

®  graodemv OCHOBHBIMU MEMOOAMU PeUleHUsl 3a0ad Ha cCMecCU, CHIABbL, KOHYEHMPAayuu,

®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM UYUCTe, CLONCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONL3YSL paA3HbIE CNOCOObL;

®  pewams 102UdEeCKUe 3a0ayl PAHLIMU CROCOOAMU, 8 MOM YUCe, C O8YMS OIOKAMU U C
mpemsi 610KaAMU OAHHBIX C NOMOWbIO MAOIUY,

®  pewamv 3a0auu N0 KOMOUHAMOPUKE U Meopuu BepPoOsMHOCMEl HA OCHO8e
UCNONIL30BAHUS USYYEHHBIX MEMO008 U 000CHOBLLBAMb pelleHUe,

®  pewams HeCI0JCHbIE 3A0AYU NO MAMEMAMUYECKOU CIAmucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEeULeHUs] CIONCEMHbIX 3a0ay: apugmemuyecKull,
aneebpauueckuil, nepedbop 6apuUaArmos, 2eoMempuieckull, 2papuieckutl, NPUMEHsIMb UX 8 HO8bIX N0
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI )KM3HN U IPU U3YYEeHHH IPYTHX NMPEAMETOB:

®  gblOeIAMb NPU  PEeUeHUU 3a0a4 XAPAKMEPUCMUKU PACCMampusaemol 6 3adaue
cumyayuu, OmauuHvle Om peaibHuIX (Mme, Om KOMOPbIX aOCMPazuposaiucy), KOHCMpYyuposams
HOBble cumyayuu ¢ y4émom Smux Xapakmepucmuk, 6 HACMHOCMU, NPU PeuweHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umoléams njiomHOCHb 8eUecmad,

®  pewams u KOHCMPYUPOBAMb 3A0aU4U HA OCHOBE PACCMOMPEHUsL PealbHbIX CUMYayull, 6
KOMOPbIX He mpeOyemcs MOYHbLU GbIYUCTUMENbHBLI PE3YIbmam,

®  pewams 3a0auu Ha OBUINCEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCTEMbl OMCHemd.
CTaTHCTHKA M TeOpHsl BEPOSITHOCTEH

o Onepuposamv noHAmMuUAMU: CMOJOYAMble U KPY208ble OUASPAMMbL, MAOIUYbL OAHHBIX,
cpednee apugmemuyeckoe, MeOuana, Haubobulee U HAUMeHbUlee 3HAYEHUs. BbIOOPKU, PA3MAX
8bIOOPKU, OUCHEPCUSL U CIMAHOAPMHOE OMKIOHEHUe, CAYUAUHAS USMEHYUBOCTb,

®  uzgIeKamb UHGOpMayUio, NPeOCMasieHHyo 8 mabIUyax, Ha OUAZPaAmMmax, 2papurax;,

® cocmaensime madbIUYybl, CMPOUMb OUASPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU. (HAKMOPUAT YUCLA, NEePEeCMAHOBKU U  COYEMAHUS,
mpeyeonvhux Iackans,

®  NpuMeHsIMb NPABUILO NPOU3BEOEHUS NPU PEUUeHUU KOMOUHAMOPHBIX 3a0ay,

®  onepuposamv NOHAMUIMU. CIAVHAUHBLIL ONbIM, CAYYAUHBIL GblOOP, UCHbBIMAHUE,
JleMeHmapHoe  ClyyailiHoe cobvimue (UCx00), Klaccuyeckoe onpeoeieHue  8eposmHoCmu
CYUAiiHO20 cOOBIMUSL, ONepayul HAo CLYYAUHBIMU COOLIMUAMU,

®  npeocmasimv UHGOPMAYUIO ¢ NOMOWBIO KpYeos Diliepa;

®  pewams 3a0a4u HA 8bIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOAUYECmEa 8APUAHMO8 C
NOMOUBIO KOMOUHAMOPUKUL.
B noBceHeBHO KM3HM ¥ TIPU U3YUYEHHHU JAPYTUX MPEIMETOB:

®  u3GIEKAMb, UHMEPNPEMUPO8amy U Npeoodpas08bleams UHDOPMAYUIO, NPEeOCABIIeHHYIO
68 mabauyax, Ha OUAsPaAMMAax, 2paguKax, OMmpaxicauyio coUCmMed U XapaKkmepucmuKky peaibHblx
npoyeccos u s81eHull;
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L4 onpedeﬂﬂmb cmamucmudecKkue xapakmepucmuKku 6bl60p0K no ma@zuuam,
duaepaMMaM, epaqbuKaM, 6blNOJIHAMb CPABHEHUE 68 3A6UCUMOCMU OM Yelu DeULeHUS 3a0auu,‘
OYEHUBANMb 6€POANTHOCMb PeaAlbHblX cobblmuil u A61eHul
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CopeprxaHue yyeOHOro npeamera «Aareopa»

Yucaa

PanmonaJbLHbBIE YHCIA

MHoxecTBO paluoHaNbHBIX uHceld. CpaBHEHHME palMOHANbHBIX uucen. JlelcTBus c
panMoHaAIBHBIMU YUCIaMU. [Ipedcmasnenue payuoranibHo20 Yucia 0ecamuiHol 0poosio.

HppanuoHajbHble YHCIA

[TonsiTe uWppanMoOHaNIBHOTO 4Yucia. Pacno3HaBaHue MppauuoOHaIbHBIX 4duced. [Ipumepst

J0Ka3aTesbeTB B anredpe. MppanuoHanbHOCTh qucna? . [Ipumenenue B reomerpun. CpasHenue
uppayuoHanbHulx yucen. Muodxcecmeo deticmeumenbHblX Yucel.

ToxaecTBeHHbIEe MPe0OPa30BaAHUS

YncsioBble U OyKBEHHbIE BHIPAKEHUS

Belpaxxenue ¢ nepeMeHHOW. 3HaueHHe BbIpaxkeHud. [loacTaHoBKa BbIpaXXKeHHIl BMECTO
MePEMEHHBIX.

[eabie BbIpaKeHUS

Crenenp ¢ HaTypaJbHBIM TIOKa3zareneM H e€ cBoiicTBa. [IpeoOpa3zoBaHusi BBIpaXEHUH,
COJIEp>KaIINX CTETIEHH C HATYPAJIbHBIM IOKa3aTeleM.

OpHowieH, MHorowieH. JleWcTBUA C OJHOWIEHAMM M MHOTOWIEHaMH (CJIOXKEHHE,
BBIUUTaHUE, YMHOXKeHHE). DopMynbl COKpaIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAJpaTOB, KBaApaT
CYMMBbI U pa3HocTu.Pa3nokeHne MHOroujgeHa Ha MHOYKUTEJIN: BbIHECEHHE OOIIEr0 MHOMKHUTEINS 3a
CKOOKH, epynnuposka, npumeHenue opmyi cokpauéHno2o ymuodicenus. Keaopamuulii mpéxunen,
Pasnodxicenue Keaopammno20 mpexyieHa Ha MHONCUMEU.

JIpoOHO-panuOHAIbHBIE BHIPAKEHU S

Crenenp ¢ menbIM TmokazareneMm. llpeoOpazoBanue IpoOHO-TMHEHHBIX BBIPAKECHUI:
CIIO)KEHHE, YMHOXKEHUE, NIeJIeHue. Anceopauieckas Opodw./Jonycmumvie 3HAYEHUS NEPEMEHHbIX 8
0pobHo-payuonanvrulx  vipadicenusax. Coxkpawenue aneeopauueckux Opobeu. Ilpusedenue
aneebpauveckux Opobeti Kk obwemy 3uamenamenio. [elicmeus ¢ aneeopaudeckumu OpoOIMU:
CllodHCceHue, 8blYUMaHue, YMHONMCeHUe, OeleHue, 8036€0eHUe 8 CIENeHb.

IIpeobpazosanue svipasiceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBagpaTHbie kopHn

Apudmernueckuil KBaJapaTHbII KopeHb. IIpeoOpazoBaHue BbIpaKEHUH, COAEPIKALIUX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JIENIeHNEe, BBIHECEHNE MHOXKUTENS U3-TI0J] 3HaKa KOPHS, 6HeceHue
MHOXMCUmMesi N0OO 3HAK KOPHAL.

YpaBHeHHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust

[TonsiTvie ypaBHeHHsI U KOpPHSI ypaBHeHUs. [Ipedcmagnenue 0 pagHOCUNbHOCMU YPAGHEHULL.
Obnacmo onpedenenus ypasHenus (001aCMb OONYCMUMbBIX 3HAYUEHUL NEPEMEHHO).

JIuneiiHoe ypaBHeHHE H €ro KOPHH

Pemienne nuHEWHBIX ypaBHEHWH. Jluneinoe ypasnenue c napamempom. Konuuecmeo
KOpHelU TUHelH020 ypasHeHus. Peulenue Tunelnbix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanparusie ypaBHeHus. HeronmHbie KBagpaTHbIe ypaBHeHUA. JJUCKPUMUHAHT KBaJAPAaTHOTO
ypaBHeHUs. Dopmysia KOpHEH KBaJpaTHOTO ypaBHEeHUs. [eopema Buema. Teopema, obpammuas
meopeme Buema. Penienne KBaJIpaTHBIX YpaBHEHUW:MCIIONb30BaHUE (HOPMYIBI AJsi HAXOXKICHUS
KOpHEH, epaghuueckuii memooO peuienus, pasiodxfceHue Ha MHOMCUmenu, noobop KopHel ¢
ucnoavsosanuem meopemvl Buema. Konuuecmeo xopueu K6a0pamuo2o ypasHeHus 8 3a8UcCUMOCmu
om e2o Ouckpumunauma. buxeadpamuvle ypasHnenus. Ypaeuenus, ceoouMvle K JUHEUHbIM U
keaopamuwvim. Keaopammuvie ypasnenus c napamempom.

J{poOHO-palMOHAIbHbIEC YPABHECHUS
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Pemenue mpocredmux ApoOHO-TMHEHWHBIX ypaBHEHUH. Peuwienue OpoOHO-payuoHanibHbix
VPAHeHUIl.

Memoowbl pewienus ypasHeHuli. Memoovl pa8HOCUTbHLIX NPeobpa308aHuULl, Memoo 3aMeHbl
nepemenHou, epaguyeckuil memoo. Hcnonvzosanue c8olcme hyHKyull npu peulenuu ypasHeHull.

Ilpocmetiwue uppayuonanbHvle ypagHeHus 6Uod / f (X =a, «/ f (X) =, /g(x) .

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

CucremMbl ypaBHeHU

VYpaBHeHuUE ¢ 1ByMs IIEpEMEHHBIMU. JINHENHOE YypaBHEHHE C IByMs IIEpEMEHHBIMU. [Ipavas
Kax epaguueckas unmepnpemayus IUHEUHO020 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

IlonsiTue cucreMsl ypaBHeHMM. Pellienne cucreMbl ypaBHEHUH.

Mertonpl perieHusi CUCTEM JIMHEHHBIX YPABHEHUM C JByMs NEPEMEHHBIMU: epagduueckuti
Memoo, Memoo ClOHCeHUs, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBAa. CBoMCTBAa YHUCIOBBIX HepaBeHCTB. IIpoBepka crpaBeanuBOCTH
HEPABEHCTB IIPH 33JaHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. OOracmb onpedeneHus
HepaseHcmaa (001acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHeHHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue «xeaopamuvlx HepaseHcms:
UCNONb306aAHUE CBOUCME U 2paduKka KeaopamuuyHou @YHKYUU, Memoo Uunmepeanos. 3anuch
pewenus Keaopamno20 HepaeeHCcmaa.

Pewenue yenvix u 0pobHo-payuonanbHulX HepageHcms Memooom UHMepPeaios.

Cucrembl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOM mepeMeHHOW. PerieHue cucreM HEpaBEHCTB € OJAHOM
MePEMEHHON: TUHENHBIX, K6adpamubsix. 1300pakeHne pelieHnusi CHCTEMbl HEPABEHCTB HA YHCIIOBOM
IpsMOil. 3aruch peleHusi CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

IHonsaTue pynkumnu

JlexkapToBbl  KOOpAMHATBI Ha  Miuockoctd. dopmupoBaHHe  MpeACTaBIEHUN O
METaNpeIMETHOM TMOHATUU «KOoOpAMHATB. CrnocoObl 3afaHus (QYHKUMN: aHATUTUYECKUH,
rpaduueckuii, TabnuuHbld. 'padux QyHkumu. Ilpumepsl QyHKIMI, moilydaeMbIX B Ipolecce
MCCIIEIOBAaHMSI PA3IMUHBIX PEANbHBIX MPOIECCOB M PELICHUs 33a1ad. 3HaueHue (QYHKIHMU B TOUKE.
CpoiicTBa (QyHKIMIT: 005acTh ONpeAeNeHusl, MHOXECTBO 3HAYEHWM, HYJIU, MPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, YE€MHOCMb/HeYémHOCMb, TIPOMEXYTKH BO3pacTaHUs U yObIBaHUs, HauOoOJIbIIEe
U HauMeHbllee 3HadeHus. MccnenoBanue GpyHkuuu mo e€ rpaguky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo gynxyuu. Kycouno 3adannvie Qynxyuu.

JIuneiinas pyHKuus

CaoticTBa U rpaduk JuHeiHOW GyHKIUU. YTII0BOM KO3 duumeHT npsamoil. Pacnonoxxenue
rpaduka JMHEHHON (QYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOro KO3 HUIMEeHTa 1 CBOOOJHOIO YJIeHA.
Haxoorcoenue rkoagpgpuyuenmos nuneunou GyHKyuu no 3a0AHHbIM VCA0BUAM: NPOXOANCOEHUe
npAMOU uepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOeHUe NPAMOU uepe3 OaHHYIO
MOYKY U NAPALIEbHOU OAHHOU NPAMOU.

KBagpatnunas pyHkums

CeoiictBa u rpaduk kBagpatuyHo QyHkuuu (mapadona). [locmpoenue epaghuxa
keaopamuunol @yukyuu no moykam. HaxoxneHue Hysel KBaJpaTHUHOW (QYHKIUH, MHOdMCECmaa
3HAYEHU, NPOMENHCYMKOE8 3HAKONOCMOAHCIEA, NPOMENCYIMKOE MOHOMOHHOCHU.

OOpaTHast NPONOPUHOHAIBHOCTD

k
CpoiictBa QpyHKIMU Y :g Y=< l'unepbomna.

19



I'paguku ynxyuir. Ilpeobpasosanue 2cpagura pynkyuu Y= T(X) o012 nocmpoenus
epagpuros ynxyuii éuoa 'y =af (kx+b)+c.

I'papuxu ¢ynxyuii y:a+%, y=X,y=%x, y=|X.

ITocsienoBaTeIbHOCTH U MPOTPecCHU

Uucnosas nocienoBaTebHOCTh. [[puMepsl YMCIIOBBIX NOCIeA0BaTeNbHOCTEN. beckoHeuHble
nocieoBaTeabHOCTU. Apudmernueckas nporpeccus u e€ cBorcTBa. ['eomeTpruyeckas mporpeccus.
Dopmyna obweco uneHa u cymmvl N HEPBbIX ULEHO8 apugpmemuyeckou U 2eomMempuieckoll
npozpeccuu. CXoosauwasncs 2eomempuieckas npocpeccus.

Pelnenne TeKCcTOBBIX 32124

3anaum Ha Bce apudMeTnUecKue el CTBUA

Pemennie TekcTOBBIX 3afau apudmeTHueckuMm crocobom. Mcmonb3oBaHue Tabnuil, cxem,
YepTexken, APYruxX CPeACTB MPEACTABICHUS TaHHBIX MPU PEIICHUH 3aa4H.

3aiauyu HA IBUKeHHE, pad0Ty H MOKYNKHU

AHaM3 BO3MOXHBIX CHUTYallMi B3aMMHOTO PAaCIOJIOKEHHUSI OOBEKTOB IMPU HUX JIBIKCHUH,
COOTHOIIIEHUS] 00bEMOB BBITIOTHAEMBIX padOT IPU COBMECTHOH padoTe.

3agauu Ha YaCTH, 1014, IPOLEHTHI

Pemennie 3amau Ha HaxXOXKICHHE YAacTH YMCA U YMCIA MO ero 4yacTtu. PemieHue 3agad Ha
IPOLEHTHI U Aoiu. [IpuMeHeHre nponopuuil Npy peuieHuy 3a1ad.

Jlornueckue 3agaun

Pemenune nmoruveckux 3anad. Peuwenue no2uyeckux 3a0ay ¢ NOMowbio epagos, maodauy.

OcHOBHbIE MeTO/bI pelleHUus] TeKCTOBBLIX 3a4au: apudmeTuyecKui, anreOpanyuecKuid,
nepebop BapuaHTOB. [lepsuunvlie npeocmasienuss 0 Opyeux Memooax pewleHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoobsl).

CTaTHCTHKA H TeopHs BepPOSITHOCTEMH

CraTtucruka

TabnmuuHoe 1 TpaduuecKoe MpeACTaBICHNE JaHHBIX, CTOJIOYAThIE U KPYTOBBIE THATPaMMBI,
rpaduky, TpUMEHEHUEe auarpaMMm U rpadukoB AJis OMUCAHUS 3aBHCHMOCTEH peanbHBIX BETUYHH,
u3BieyeHre MHpopmauuu U3 Tabuul, auarpaMM U rpadukoB. OnucarerabHble CTaTUCTUYECKUE
MOKa3aTeI YUCIOBBIX HAOOPOB: cpenHee apupMeTHIecKoe, Meduara, Hauboblliee U HauMeHbIIee
3HaueHus. Mephl paccenBaHUs: pa3Max, OUCnepcus u CmaHoapmuoe OmKIOHeHuUe.

CnyvaiiHass W3MEHYMBOCTb. VI3MEHUYMBOCTH TpU U3MepeHusx. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinbie cOObITHS

CrnyualiHple ONBITHI (IKCIIEPUMEHTBHI), DJIEMEHTApHbIE CIydyallHble COOBITHS (MCXOJBbI).
BepositHocTn  sneMeHTapHbIX  cOObITUH. CoOOBITHST B COydyallHBIX  OKCIIEPUMEHTaX U
0JIarOMPUSITCTBYIOIIUE DIIEMEHTApHBIE COOBITHS. BeposTHOCTH citydallHBIX COOBITHN. OTMBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. Kiaccuueckue BEpOSITHOCTHBIE OMBITHI C
WCIIOIb30BAHUEM MOHET, KyOWKOB. [lpedcmasnenue codvimuii ¢ NOMOWbIO  OUASPAMM
Diinepa.llpomusononosxcuvie cobvimus, ob6veouHenue u nepecevenue cobvimuil. Ilpasuno
cnooicenust  eeposmuocmeti.  Cnyuatinwiti - evloop.Ilpedcmasnenue  dxcnepumenma 6 — 6uoe
oepesa.Hezasucumvlie  cobbimus.  Ymuoodwcenue  6eposmuocmen  He3A8UCUMBIX — COObIMUIL.
Ilocneoosamenvhvie Hesagucumvle ucnvimanus. IlperncraBieHre O HE3aBUCHMBIX COOBITHSX B
KU3HHU.

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmanosku, pakmopuan yucina. Couemanus u 4ucio co4emanuil.
Dopmyna uucra couemanuu. ITpeyeonvnux Ilackana. Onvimbl ¢ OOXbWUM — YUCIOM
PABHOBO3MOJICHLIX ~ INEMEHMAPHLIX — coObimuu. Buluucnenue eeposmuocmeti 6 oOnvlmax c
npumeHenuem KomounamopHuvlx popmyn. Ucnveimanusa bepuynnu. Ycenex u neyoaua. Bepoamuocmu
cobvimuii 6 cepuu ucnvimanuti beprynnu.

Cnyuaiinvle genuyunsl
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3Hakomcmeo co CcryyauHbIMU 8eIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKDEMHbIX CAVYAUHbIX
eenuyun.  Pacnpedenenue  eeposmnocmeni.  Mamemamuueckoe — ooxcudanue.  Ceolicmea
Mamemamuyecko2o odcudanus. llonamue o 3axoume Oonvuiux uucen. Mzmepenue eeposmuocmeil.
Ilpumenenue 3aKoHa OOMLWUX uUCEL 6 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUU,
obecneyeHuu 6€30NACHOCMU HACELeHUS 8 YPE38bIYAUHBIX CUMYAYUSIX.
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TemaTuveckoe MJIIAHMPOBAHUE Y4eOHOI0 NMpeaMeTa «AJiredopa»

HaumenoBaunue
pa3aesoB, TEM

KomunuectBo
JacoB

BI/II[BI JACATCIIBHOCTH yUallluXCsa

7 kJ1acc

Bripaxxenus,
TOXJI€CTBA, YPaBHEHUS

20

BoInonHATe  37€MEHTapHbIE  3HAKOBO-CHMBOJIMYECKHE
NEUCTBUS: MPUMEHATh OYKBBI JUISI O0O3HAUEHUS YHUCEI,
Ui 3anmMcd  OOUIMX — YTBEPXKACHUN;  COCTaBIATH
OYKBEHHBIC BBIPOKCHUS TIO YCJIOBHSIM, 3aJaHHBIM
CIIOBECHO, PUCYHKOM HJIM 4YEpPTEKOM; MpPeoOpa3OBLIBATh
anreOpanvyeckue CyMMbl M TPOU3BEIACHUS (BBIIOIHATH
MpUBEACHUE MOJOOHBIX CIaraéMbIX, PacKphITHE CKOOOK,
YIPOILEHNE IPOU3BEICHUN ).

Boruncnate 4ncioBoe 3HaueHHE OYKBEHHOI'O BBIpaxe-
HUS; HAXOIUTh O0ONAcTh JOMYyCTHMBIX 3HAYCHUH
MIEPEMEHHBIX B BHIPAKCHUH.

Pacnio3naBath nmuHEHHbBIC YpaBHEHUS.

Pemare nuHelinble ypaBHEHUS.

Pemate TexcToBBIE 3amauu anreOpandecKuM CIOCOOOM:
MEepPEeXOIUTh OT CIIOBECHOW (OPMYIUPOBKU YCIOBUS
3a/1aun K anreOpanyeckol MOJENU MYTEeM COCTABJICHHS
ypaBHEHHUS;  pelarb  COCTaBICHHOE  ypaBHEHUE;
HWHTEPIPETUPOBATH PE3yJIbTaT.

W3Bnekarp uHopmanuio u3 TaONHIl U AMATPAMM, BBI-
MOJIHATh ~ BBIYHMCICHUS TI0  TaOJMYHBIM  JTAHHBIM.
Onpenensitb MO guarpamMmmaM  HauOoJnblIME U
HaWMEHBIIINE JJAHHBIC, CDABHUBATh BETUUMHBI.
[IpencraBisaTs nHGOPMAIUIO B BUJE TaOIHII, CTOIOYATHIX
U KPYTrOBBIX JUarpaMM, B TOM 4YHCJIE C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPamMM.

[IpuBOIUTH TpUMEpPHI YUCIOBBIX NaHHBIX (II€Ha, POCT,
BpeMs Ha JIOPOTY U T. [.), HAXOJUTh CpeHee apupMeTH-
YEeCKOe, pa3Max YMCIOBBIX HAOOPOB.

[IpuBoguTH Conep:kaTelbHbIE MPUMEPHI MCIOJb30BaHUS
CpPeIHMX [IJI1 ONHUCAHUS JaHHBIX (YpPOBEHb BOJABI B
BOJIOEME, CHOPTHUBHBIE MOKA3ATENH, ONIPEIEIEHNE TPaHUI]
KJIMMATHYE€CKUX 30H).

OyHKIMU

13

Bbruucnare 3HadeHus (QyHKIMHA, 3aaHHBIX (opMyIaMu
(mpu HEOOXOIUMOCTH HCIIOIB30BAaTh KaJIBKYJISITOP); CO-
CTaBJIATH TAOJIUIbI 3HAUEHUH (PyHKIUIA.

Crpouts mo Toukam rpaduku QyHkuuid. OnucsiBaTh
cBOWcTBa (YHKIIMM Ha OCHOBE €€ TIpadHuuecKoro
MIpe/ICTaBICHHUS.

MopenupoBaTh peaibHble 3aBUCUMOCTH (OpPMYJIaMu U
rpadukamu. Yutats rpaduku peaibHbIX 3aBUCUMOCTEH.
Hcnonb30Bath (GyHKIIMOHATBHYIO CUMBOJIUKY JUIS 3aITUCH
pa3HOOOpa3HBIX (HDAKTOB, CBA3AHHBIX C PaCCMATPUBACMBI-
MU (QYHKIMSIMH, 0OOTamias ONbIT BHIIOJIHEHUS 3HAKOBO-
CUMBOJIMYECKUX NENUCTBUM. Crpouts peueBbie
KOHCTPYKIIMM C HCHOJb30BaHUEM  (DYHKIIMOHAIBLHOU
TE€PMHUHOJIOTHH.

Hcnonp30BaTh KOMIBIOTEPHBIE MPOrPaMMbI Ul IIO-
cTpoeHusi rpadukoB (DYHKIUH, [ HWCCIIEIOBAHMS
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HaunmenoBaunue
pa3aesnoB, TEM

KonnuectBo
4acoB

Buapl gestenbHOCTH yYamuxcs

MOJIOKCHHUST HAa KOOPIMHATHOW IIJIOCKOCTH TpaduKoB
(yHKIMI B 3aBUCHMOCTH OT 3HA4eHUH KO3(PPHUIIMEHTOB,
BXOJAIIUX B (hopmyy.

PacrniosnaBate Bubl m3y4aeMbix ¢GyHKmui. [lokaspiBaTh
CXEMAaTHUYECKHU TOJIOKEHUE Ha KOOPAWHATHOW IJIOCKOCTH
rpadukoB QyHKITHI.

CreneHsn ¢
HaTypaJIbHBIM
[oKa3areJieM.

14

OnucelBaTh MHOXKECTBO LENBIX YHUCEN, MHOXKECTBO pa-
LHUOHAJIBHBIX YUCEN, COOTHOLIEHUE MEXIY STUMH MHOXKE-
CTBaMH.

CpaBHMBaTh M YHOPSAOYMBATH pPAlMOHAIBHBIE YHCIIA,
BBITIOJIHATh BBIYMCIICHHUSI C PAlMOHAIBHBIMU UYHUCIAMHU,
BBIYUCIISITh 3HAYEHUS CTEIIEHEN ¢ LEIbIM I10KA3aTEIEM.
@®opMyIupoBaTh ONpEIE/ICHUE KBAJIpPaTHOIO KOPHS U3
yucina. Mcnonbs3oBaTh rpaduk GyHKIUN

y = x? 10 HaxOXKIEHHS KBAAPATHBIX KOPHEH.
BoruncnsaTe TOUHbIE U IPUOTMKEHHBIE 3HAYECHUS KOPHEH,
UCIIOJIb3YS pu HEO0XO0MMOCTHU KaJIbKYJISITOD;
[IPOBOJIUTH OLIEHKY KBaJPATHBIX KOPHEH.
@®opMyIUpOBaTh ONpeeieHue KOPHSA TPETbEe CTENEeHHU;
HaXOJIUTh  3HA4YeHHUs]  KyOWYECKMX  KOpHEeH, mpu
HEO0XOIMMOCTH, HCIIOJIB3YsI KAIBKYJIISTOP.

MHoro4sjeHsl.

18

dopmynupoBaTh, 3alMChIBATh B CUMBOJMYECKON (opme
1 000CHOBBIBATH CBOWCTBA CTENEHU C HATypalbHBIM IIO-
Ka3arejaeM; [PUMEHATh  CBOMCTBAa  CTENEHH s
peoOpa3oBaHUs BRIPAKEHUHN W BHIYMCICHUH.

BrInoaHATE AEHCTBUS ¢ MHOTOUYJICHAMM.

BbInonHATE pa3nokeHne MHOTO4JICHOB Ha MHOKUTEIH.
Pacnio3HaBaTh KBagpaTHbBIN TPEXUJIEH, BBISICHATH BO3MOXK-
HOCTh PAa3JIOKCHHs] Ha MHOXHTENH, TMPEJCTaBIATh
KBaJPATHBIA TPEXUJIEH B BUJIE NMPOU3BEACHUS JTUHEHHBIX
MHOXUTENEH.

[IpumensTh paznuuHbie GOPMBI CAMOKOHTPOJS MPHU BHI-
MIOJIHEHUU NpeoOpa3oBaHuM.

DopMybl
COKPAaLICHHOIO
YMHOKCHHS.

18

BreImonHSTE 1eHdCTBUS ¢ MHOTOWICHAMH.

BriBoguTh (hOpMyINBI COKpAIIEHHOTO YMHOXEHHS, MpH-
MEHSATh WX B TMpeo0pa3oBaHUAX BBIPAKECHUH U
BBIYMCIIEHUSX.

BrInonaHATE pa3nokeHne MHOTOUYJIEHOB HA MHOKUTEIH.
Pacmo3naBate KBagpaTHBINA TPEXUJICH, BBISICHATH BO3MOXK-
HOCTh PAa3liOKEHHs] Ha MHOXHTENU, MPEICTaBIATh
KBaJPAaTHBIA TPEXUIEH B BUJIC MPOU3BEACHHS JTHHEHHBIX
MHOKHUTEICH.

[IpuMensaTs paznuunbie GOPMBI CAMOKOHTPOJISI TIPU BBI-
MOJIHEHUU TpeoOpa3zoBaHuil

CHucCTEMBI JIMHEWHBIX
YPaBHEHHUH.

14

Onpenenarp, SABIAETCS JIM Iapa 4YUCEN PEIICHHEM JaH-
HOI'O YpaBHEHHs C JBYMs IE€PEMEHHBIMM; IIPUBOJUTH
MIPUMEPBI PELICHUS YPABHEHUM C IBYMs IEPEMEHHBIMU.
Pemate 3amaun, anreOpanyueckoil MOJENbI0 KOTOPBIX SB-
J€TCA ypaBHEHUE C JBYyMs IIE€PEMEHHBIMH; HAaxXOJHUTh
1IeJIbIe pelIeHUs yTeM nepedopa.
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Ne HaunmenoBaunue
pa3aesnoB, TEM

KonnuectBo
4acoB

Buapl gestenbHOCTH yYamuxcs

Pemarb cucreMsl 1ByX ypaBHEHUH C JIByMsl IEPEMEHHBI-
MH, YKa3aHHBIE B COJCPKAHHH.

Pemrate TeKCTOBBIE 331a4H aNredpanuecKuM Crocooom:
MEePEeXO/IUTh OT CIIOBECHOW (hOPMYJIUPOBKU YCIOBUS
3aJaun K anreOpanveckoil MOJENU IMyTeM COCTaBJICHHUS
CUCTEMbl YpPaBHEHHMI; pPEIIaTh COCTABICHHYK CHUCTEMY
YpaBHEHUI; UHTEPIIPETUPOBATH PE3YIbTAT.

Crtpouts rpaduku ypaBHEHUH C JBYyMS MEPEMEHHBIMHU.
Koncrpyuposatb 9KBHUBAJICHTHBIE peueBbie
BBICKA3bIBaHUSI C HUCIOJIb30BAaHUEM aJIreOpanyeckoro u
TrE€OMETPUUYECKOTO SI3bIKOB.

Pewate u uccienoBaTe ypaBHEHUS U CHUCTEMBI ypaBHE-
HUH  Ha  OCHOBE (bYHKIMOHATBHO-TPaPUUECKUX
MPEACTABICHUIN YPAaBHEHU

7 | IloBTopenue. Pemenue
3a1a4

3HaTh MaTepual, U3YYEHHbI B Kypce MaTeMaTHKH 3a 7
KJ1acc

YMeTb NPUMEHSATH MIOJyYECHHBIE 3HAHHS HA IIPAKTHUKE.
YMeTb JIOTMYECKU MBICIUTh, OTCTauBaThb CBOK TOYKY
3peHHsI W BBICIYIIMBAaTh MHEHHE IpyruX, paboTaTth B
KOMaHJE.

8 | IlpomexyTouHas
aTTecTaIus

JleMoHCcTpUpOBaTh PaKTUUECKUM YPOBEHb
TEOPETUYECKUX 3HAHUMN, IPAKTHUECKUE YMEHUS U HaBbIKU

HUTOTI'O:

105

8 kiacce

1 | PannonanbHbIC IpoOH

22

®opMyIupoBaTh OCHOBHOE CBOWCTBO ajreOpandeckoi
IpoOu ¥ MPUMEHSATH €ro AJIs MpeoOpa3oBaHus JpoOeit.
BoinonHATe nefcTBUS ¢ anreOpandyeckuMH JApOOSMH.
[IpencraBisaTe 1€510€ BBIpa)KEHHE B BHUJE MHOTOUIIEHA,
qpoOHOE — B BHMJE OTHOUIEHHS MHOTI'OWJIEHOB;
JIOKa3bIBaTh TOXKIECTBA.

®opMyIUpOBaTh OMNPECIIEHNE CTENEHU C LIETIbIM IOKa-
3aTeleMm. ®opMyIupoBaTs, 3alUCHIBaTh B
CUMBOJINYECKOW (pOpMe M WMIUTFOCTPUPOBATH MPUMEpPaAMU
CBOMCTBAa CTENEHM C LEJIBIM I0Ka3aTelleM; IPUMEHAThH
CBOMCTBa cTeneHW [js MpeoOpa3oBaHUS BBIPAXKEHUH U
BBIYUCIICHU.

2 | KBagpaTHbie KOpHH.

18

[IpuBouTE HpHUMeEpPHl HpPpALMOHANBHBIX YHCEN; pacio-
3HaBaTb pALUOHAIBHBIE M HppalMOHAIbHBIE YHCIIA;
n300paXkaTh YKciIa TOYKaMH KOOPIUHATHOW MPSIMOH.
HaxonuTp necsTHuHbIe NPUOIMKEHUS PAMOHAIBHBIX U
UppalMOHATILHBIX YHCEJ; CPaBHUBATh M YIOPSIOYMBATH
JEHCTBUTENBHBIE YUCIIA.

OnuceIBaTh MHOXKECTBO JI€UCTBUTEIBHBIX YHCEIL.
Hcnonp30BaTh B NUCBMEHHONW MaTeMaTHYECKOW pedn
o0o3HaueHus U Tpaduueckue H300paKEHUS UYUCITOBBIX
MHO’KECTB, TEOPETUKO-MHO>KECTBEHHYIO CUMBOJIUKY .
®opMyIupoBaTh ONpe/eNieHue KBaJIpaTHOIO KOPHS U3
uncna.Mcnons3oBath rpaduk QyEKmmM y = x° ans
HaXO0XICHUs KBaJIpaTHbIX KOpHEH. BbIuncasTh TOUHbIE U
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HaunmenoBaunue
pa3aesnoB, TEM

KonnuectBo
4acoB

Buapl gestenbHOCTH yYamuxcs

NpUOMMKCHHBIE 3HAYCHUS KOPHEW, UCIHONb3ys TpU
HEOOXOUMOCTH  KaJbKYJISITOP; MPOBOJUTH  OLICHKY
KBaJPAaTHBIX KOPHEH.

Jloka3piBaTh CBOMCTBA apu(METHUYECKUX KBaJpaTHBIX
KOpHEH;  TPUMEHATh WX Ul  [peoOpazoBaHUs
BBIPAYKCHU.

BpruncisaTe 3HaY€HHS] BBIPAXKEHUM, COJEpKAIUX KBAJl-
paTHbIe KOpHH; BBIpaXaTh MepEeMEHHbIE u3
TeOMETPUUYECKUX U (pu3ndeckux GopMyIL.

WccrnenoBath ypaBHEHHE BHa X° = @ ; HAXOIUTh TOYHbIE
Y IpUOJIMKEHHBIE KOpHU pu a> 0

KBanpatubie
ypaBHEHUS.

21

Pacrnio3HaBaTh NMHEWHBIC W KBaJIpaTHBIC YpaBHEHUS, Iie-
JIBIe ¥ IPOOHBIC yPaBHEHUSI.

Pemrate  kBajpaTHBIC ypaBHCHHS, a TAK)KE YpaBHEHUS,
CBOIAINMECS K HHM, pemark JApoOHO-parMoHaIbHBIC
YpaBHCHHSI.

HccnenoBath KBajpaTHBIC YPaBHCHHS 10 JUCKPHMH-
HaHTY U KO3 PUIIUEHTAM.

Pemate TexcToBbIE 3amauu anreOpandecKuM CIocOOOM:
MEPEeXOJAUTh OT CJIIOBECHOH (HOPMYITHUPOBKU YCIOBHUS
3aJaun K anreOpanveckoi MOJENN IMyTeM COCTaBJICHUS
YpaBHCHHS,  pellaTh  COCTAaBJICHHOEC  ypPaBHCHHE;
WHTEPIPETHUPOBATH PE3YIIbTAT.

Hepagencrna.

20

Haxonuth, aHaiM3upoBaTh, COINOCTABJISATH YHUCIOBBIC
XapaKTEPUCTHUKUA OOBEKTOB OKPYKAIOIIETO0 MUPA.
Hcnonb3oBath pasHbie (GopMbl 3amucu MPHUOIMKEHHBIX
3HAYEHM; JeIaTh BHIBOJABI O TOUHOCTH MPUOIMKEHHS 110
3amucu MpUOIMKEHHOTO 3HAYCHHUS.

BBINOJIHATE BBIYUCIECHHS C pEATbHBIMU JAHHBIMH.
BpInonHATE  NPUKUAKY W OLUEHKY  pE3yJIbTaTOB
BEIUMCIICHUH.

®opmyIMpOBaTh CBOWCTBA YMCIIOBBIX HEPABEHCTB, HII-
JIOCTPUPOBaTh  MX  Ha  KOOPAWHATHOM  NPSIMOW,
JOKa3bIBaTh  anreOpanuecku; MPUMEHSITh  CBOMCTBA
HEpPABEHCTB MPH PEIICHUU 3a/1a4.

Pacrnio3naBats JIMHEUHBIE HEPABEHCTBA. Pemarn
JINHEHbIE HEpPAaBEHCTBA, CHUCTEMbI JIMHEHHBIX HeEpa-
BEHCTB.

[IpuBoaUTE TIpUIMEPHI KOHEYHBIX M OECKOHEUHBIX MHO-
kecTB. Haxomuth oOBeIMHEHHWE U TIEpecedeHue
MHOKECTB.

[TpuBOIUTE IPUMEPHI HECIOKHBIX KIIaCCHU(DUKAIIHIA.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U
SI3BIK MPU PEIIECHUU 33/a4 B XOJ€ MU3YUYEHHS Pa3IMUYHBIX
pa3aenoB Kypca.

NnmroctpupoBaTh MaTeMAaTUYECKHUE TOHITUS U YTBEPK-
JIeHns npuMepamu. Mcmonb3oBaTh NpPUMEPBI M KOHTP
MIPUMEPBI B APTyYMEHTALUU.

KoHcTpynpoBaTh MaTeMaTH4YeCKUE MPEJIOKEHUS C MO-
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Ne HaunmenoBaunue
pa3aesnoB, TEM

KonnuectBo
4acoB

Buapl gestenbHOCTH yYamuxcs

MOIIBIO CBA3OK ecau ..., mo ..., 8 MOM U MOJbKO NMOM CJll)-
yae, JOTHYCCKHX CBA30K U, UJIU.

5 CreneHb € IEJIBIM
ITOKA3aTeJIEM.
DeMEHTEBI
CTATHCTHKH.

11

DopMyIMPOBATH OMPEICICHUE CTENEHU C LETbIM IOKa-
3areneMm. dopMyIupoBaTh, 3aMuChIBaTh B
CUMBOJIMYECKOW (pOopMe M HIUTFOCTPUPOBATH MPUMEpPaAMU
CBOMCTBa CTEMEHHM C LEJIbIM IOKa3aTelieM; MPUMEHSTh
CBOWCTBa CTENEHW sl MPeoOpa30BaHUSI BBIPAKCHHUNA WU
BBIYMCIICHUI.

W3Bnekarp wHpOpMANHMIO W3 TAONHII W JAMATPAMM, BHI-
MOJIHATH ~ BBIYMCICHUS 1O  TaOJUYHBIM  JAHHBIM.
Ompenenarp MO  guarpaMMmaM  HauOOJbIIME U
HauMEHbIINE JaHHbIE, CPABHUBATH BEJTUUYHUHBI.
[IpencraBisaTs HHPOPMAIUIO B BHJIE TAOJHII, CTOIOYATHIX
U KPYrOBBIX JHAarpaMM, B TOM 4YHCJIE€ C [OMOIIBIO
KOMITBIOTEPHBIX MTPOTPaMM.

[IpuBoauTE coaepkaTelbHble MPUMEPHl UCIOIB30BaAHUS
CpPeIHMX [UJIi ONHUCAHUS JaHHBIX (YPOBEHb BOJIBI B
BOZIOEME, CHOPTUBHBIE MOKA3aTelNu, ONpeesieHue IPaHull
KJIMMATHYE€CKUX 30H)

6 | [ToBTOopeHue
(utorosoe).

15

3HaThb MaTepural, H3y‘leHHbIﬁ B KypC€ MAaTE€MaTUKHU 34 8
KJ1accC

YMeThb IMPUMCHATD ITOJIYUCHHBIC 3HAHWA HA ITPAKTUKCEC.
VYMeTh JI0THYEeCKH MBICJINTB, OTCTaMBAaTb CBOIO TOYKY
3pC€HHA W BBICIYHIINBATH MHCHHUC IOPYTHUX, pa60TaTL B
KOMaHJC.

7 | IIpomexxyTouHas
aTTecTanus

JleMOoHCTpHUpOBAaThH bakTHueckuit YPOBEHBb
TEOPETUUECKHUX 3HAaHUM, MPAKTUYECKUE YMEHUS U HABBIKU

HUTOT'O:

108

9 kaacc

1 | KBagparuunas
byHKLHS.

22

Boruncnate 3HaueHus QyHKUUN, 3aJaHHBIX (OpMyJilaMu
(mpy HEOoOXOAMMOCTH MCIHOJB30BaTh KalbKYJSATOP); CO-
CTaBJIATh TAOJINILIBI 3HAUEHUN QYHKIUH.

Crpouts mo Toukam rpaduku QyHkuuid. OnucsiBaTh
cBOWcTBa (YHKIIMM Ha OCHOBE €€ TIpadHuuecKoro
MIpe/ICTaBICHMUS.

MogenupoBaTh peaibHble 3aBUCUMOCTH (OpPMYyJIaMu HU
rpadukamu. Yurath rpaduku peaibHbIX 3aBUCUMOCTEM.
Hcnonb30Bath (yHKIMOHATIBHYIO CUMBOJIMKY ISl 3aITUCH
pa3HOOOpa3HBIX (DAKTOB, CBI3AHHBIX C PaCCMATPUBACMBI-
MU (QYHKIMSIMH, 0OOTamias ONbIT BBHIIOJIHEHUS 3HAKOBO-
CUMBOJIMYECKHX NENUCTBUM. Crpouts peueBbie
KOHCTPYKIIMM C HCHOJb30BaHUEM  (DYHKIIMOHAIBLHOU
TE€PMHUHOJIOTHH.

Hcnonp30BaTh KOMIBIOTEPHBIE MPOrpPaMMbl Ul IIO-
cTpoeHuss rpadukoB (DYHKIUH, O HUCCIEIOBAHHS
MOJIOKEHUST HA KOOPJIMHATHOW IUIOCKOCTH TpaduKoB
(GyHKIUH B 3aBUCUMOCTH OT 3HAYEHHUUN KO3 PHUIINEHTOB,
BXOJISIIUX B (hopMyITy.

PacnioznaBate BUIBI H3ydaeMmblx (QyHKIMM. [loka3biBaTh
CXEMAaTUYECKHU MOJOKEHNE HA KOOPAMHATHOW IJIOCKOCTH
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rpaduxos dyukimit y=ax?, y=axt +n, y=a(x—m)?
, Y=X", B 3aBHCHMOCTH OT 3Ha4eHHH KO3(DPHUIHEHTOB,

BXOJIAIIUX B (hOPMYIIBL.
Crpouth rpaduku u3ydaeMbiX (DYHKIUH; OMHCHIBATh HUX
CBOMCTBA

VYpaBHeHus u
HEpPAaBEHCTBA C OJHOM
MIEpPEMEHHOM.

14

Pacrnio3HaBaTh nMHEWHBIC W KBaJIpaTHBIC YpaBHEHUS, Iie-
JbIe ¥ IPOOHBIC ypaBHEHUS.

Pemrate nuHelHHBIE, KBaJpaTHbIC YpPaBHEHHS, a TaKXKe
ypaBHEHUS, CBOJSIIMECS K HHUM; pemarb JApoOHO-
panroHabHbIC YPABHEHUSI.

HccnenoBath KBajpaTHBIC YpaBHEHHS IO JUCKPUMH-
HaHTY ¥ KO3 (HUIIMEHTaM.

Pemate TexcToBbIE 3amauu anreOpandecKuM CIoCOOOM:
MEPEeXOJAUTh OT CIIOBECHOH (HOPMYITHUPOBKU YCIOBHUS
3aJaun K anreOpanveckod MOJENN IyTeM COCTaBJICHUS
YpaBHEHHS,  pellaTh  COCTAaBJICHHOEC  ypPaBHCHHE;
HHTEPIPETUPOBATH PE3YIIbTAT.

PacniosHaBath JMHEIHBIE W KBaJpaTHbIC HEPABEHCTBA.
Pemarp kBagpaTHbIE HEpaBEHCTBA Ha OCHOBE TIpa-
(bUYeCKUX MpeICTaBICHHIA

YpaBHeHus u
HEPAaBEHCTBA C JBYMS
MepEMEHHBIMH.

17

Onpenensitb, SABISETCS JIM Hapa YUCENl PELICHUEM JlaH-
HOTO YpPaBHEHUS C JBYMS IIE€PEMEHHBIMH; IPUBOJIUTH
IIPUMEPHI PELICHUs YPaBHEHUH C IBYMs IEPEMEHHbBIMHU.
Pemate 3amaun, anrebpanyeckoil MoJeNbi0 KOTOPBIX SIB-
JsieTCsl ypaBHEHHWE C JBYyMsl IE€peMEHHbIMH; Pemarts
CUCTEMBl JBYX YPaBHEHUH C JABYMs I€PEMEHHBIMH,
yKa3aHHbIE B COJCPKAHUH.

Pemiate TekcTOBBIE 331a4K aNredpanyeckuM crocooom:
MEPEXO/IUTh OT CIOBECHONW (OPMYJIUPOBKU YCIOBUS
3aauu K anreOpanvyeckoi MoJeNu MyTeM COCTaBJIECHHUS
CUCTEMBbl YpaBHEHHH; Pemars COCTaBIEHHYIO CHUCTEMY
YPaBHEHUI; UHTEPIIPETUPOBATH PE3YJIbTAT.

Crpouth rpaduku ypaBHEHUH C JIBYMsl NEPEMEHHBIMHU.
KoHncTtpyuposats JKBHMBAJICHTHBIE peudeBbIe
BBICKA3bIBaHUSl C HCIOJIb30BAaHUEM aJIreOpanyeckoro u
TFE€OMETPUUYECKOTO SI3BIKOB.

Pemarp u uccrnenoBath ypaBHEHHS U CHUCTEMBI ypaBHe-
HUH  Ha  OCHOBE (bYHKIMOHATBHO-TpapHUECKUX
MIPEACTABICHUN YPAaBHEHHUU

IIporpeccun.

14

[IpumMeHsATh MHAEKCHBIE 0003HAUYEHUS, CTPOUTH PEUEBbIC
BBICKA3bIBAaHUS C WCIIOJIb30BAHUEM TEPMHMHOJIOTHH, CBSI-
3aHHOM C MTOHATUEM I1OCJIEI0BATEIbHOCTH.

BeamcaaTe 4iaeHBI MOCISAOBATENBLHOCTEH, 3aJaHHBIX
¢dopmysoif N-ro wieHa WIM PEKYpPPEeHTHOH (opMyIoil.
VYcraHaBnmMBaTh  3aKOHOMEPHOCTH B IIOCTPOEHUU
IIOCJIEI0BATEILHOCTH, €CIIM U3BECTHBI IIEPBBIE HECKOIBKO
ee uieHoB. M300paxaTh YJI€HBI MOCIEIOBATEILHOCTU
TOYKaMU Ha KOOPJAMHATHOM IJIOCKOCTH.

PacnioznaBaTh apu(MeTHUECKYI0 UM T'€OMETPHUYECKYIO
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MPOTrpeCcCU TPHU Pa3HBIX crocobax 3agaHust. BHIBOIUTH
Ha OCHOBE JIOKa3aTEeJIbHBIX pacCyXIeHHH (HopMyITbl
obmiero wieHa apu@METHYECKOH W TI'eOMETPHYSCKON
MPOTrPECCUi, CyMMBI MEPBBIX 7 WICHOB apu(PMETHIECKOM
U TEOMETPUYECKOW TPOTpeccuil; pemarh 3agadd  c
UCIIOJIb30BaHUEM 3TUX (HOPMYII.

PaccmarpuBare npuMepsl U3 PEAIbHON KU3HU, HIUIIO-
CTpUPYIOIIHE U3MEHCHHE B apu(MeTHIECKOU
nporpeccum, B reOMETPHYECKON IPOTPECCUH;
n300pakaTh COOTBETCTBYIOIINE 3aBHCUMOCTH
rpadu4ecKu.

Pemrate 3amaun Ha CIIOKHBIC TPOIICHTBI, B TOM YHUCIIC
3aJaud M3 peaTbHOW TPAKTUKU (C HCIIOJIb30BAaHHEM
KaJIBKYJISITOPA)

5 DJIEMEHTHI

KOM6I/IHaTOpI/IKI/I n
TCOPHUU BEPOATHOCTH.

12

[IpoBOINTH CilydaliHBIE HKCIEPUMEHTHI, B TOM YHUCIE C
IIOMOLIBIO KOMIIBIOTEPHOIO MOJIETIUPOBaHUS,
UHTEPIPETUPOBATh UX PE3YJbTaThl. BRIUUCIATH YacTOTy
CIlyyallHOrOo  COOBITHSI; OLIGHUBAaThb BEPOSATHOCTh C
IIOMOIIBIO YaCTOTBHI, IOJYYEHHOH ONBITHBIM ITyTEM.
Pemiate 3a1aun Ha HAXOXKAEHUE BEPOATHOCTEH COOBITUH.
[IpuBoauTE NpUMEpHI CIyYalHBIX COOBITHI, B YaCTHOCTU
JOCTOBEPHBIX u HEBO3MOKHBIX coObITH,
MAJIOBEPOSITHBIX ~ coObITHH.  [IpuBOAMTH  mpUMEpHI
PaBHOBEPOSITHOCTHBIX COOBITHIA.

BoinonHATe nepebop BceX BO3MOMKHBIX BapHaHTOB IS
nepecueTa 0ObEKTOB UM KOMOWHAITHI.

[IpumeHsTh MpaBUIO KOMOMHATOPHOTO YMHOXKEHUS IJIs
peleHus 3a7a4 Ha HaxOXJEHHE uucia OOBEKTOB MWIIH
KOMOWHAIIMHA (mmaronanm MHOTOYTOJIbHHKA,
PYKOIOXKaTHsl, YUCIIO0 KOJ0B, HppoB, naponeit u 1. I1.).
Pacno3naBate 3amaum Ha ONpelErIeHUE 4ucia Iepecra-
HOBOK U BBIIIOJIHATH COOTBETCTBYIOIINE BEIYNCIICHUS.
Pemrate 3amaun Ha BBIYMCIIEHUE BEPOSTHOCTH C HpPUME-
HEHHEM KOMOWHATOPUKH.

6 | [loBTopenue

22

3HaTh MaTepual, U3YYEHHbI B Kypce MaTeMaTHKH 3a 8
KJ1acc

YMeTh NpUMEHSATh NOJyYeHHbIEC 3HaHUS Ha MPAKTUKE.
YMeTh JIOTMYECKH MBICINTh, OTCTaWBaTh CBOK TOYKY
3peHusi U BBICIYLIMBAaTh MHEHHE JpYyrux, pabdoTarh B
KOMAaHJIE.

7 | IlpomexxyTouHas

aTTeCTanus

JleMOHCTpHUpOBAaTh dakTryeckuit YPOBEHb
TEOPETUYECKUX 3HAHUM, IPAKTUYECKUE YMEHUS U HABBIKU

HNTOTO:

102
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