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Ilnanupyembie pe3yJabTaTbhl OCBOEHHSI Y4eOHOro mpeaMera «Ajaredpa»

BBINIYCKHMKOM YPOBHSI 0OCHOBHOI'0 00111ero 00pa3oBaHusl

JINYHOCTHBIE pe3yJabTaThl

e Poccuiickas rpaxmaHckas HWACHTUYHOCTh (MATPUOTU3M, YBaXKEHUE K
OreuecTBy, K IPOLUIOMY U HACTOAILIEMY MHOTOHAI[MOHAIBHOTO Hapoja
Poccun, YyBCTBO OTBETCTBEHHOCTH W Joara nepen PoxuHou,
uneHTuuKanus ceds B KadecTBe TpakmaHuHa Poccum, cyOBeKkTHBHAs
3HAYMMOCTh HUCTIOJIb30BAHUS PYCCKOTO fA3bIKa U SI36IKOB Hapoa0B Poccun,
OCO3HaHWE U OIIYIIEHHE JMYHOCTHOM CONPUYACTHOCTU CyIp0e
poccuiickoro Hapoja). Oco3HaHHE HTHUYECKOW MPUHAJJICKHOCTH,
3HAHUE UCTOPUH, 53bIKA, KYJIBTYPbl CBOETO HApOJa, CBOErO Kpas, OCHOB
KyJIbTYPHOTO Hacienus HapoaoB Poccun u uenoBevecTBa (MICHTUYHOCTD
YeJI0BEKa Cc POCCUHCKOU MHOTOHAIIMOHAJIbHOU KYJIbTYPOH,
CONPUYACTHOCTh HMCTOPUU HAPOJOB M TOCYJApPCTB, HAXOJUBIIMXCS Ha
TEPPUTOPUH COBPEMEHHOM Poccun); WHTEPUOPU3ALIMS
T'YMaHUCTUYECKUX, JEMOKPATHYECKMX U TPAAUIMOHHBIX LEHHOCTEU
MHOTOHAI[MOHATBHOTO POCCHIICKOTO oOuiecTna. Oco3HaHHOE,
YBAXUTEIBHOE U JOOPOKENATEIBHOE OTHOIIEHUE K MCTOPUH, KYJIBTYpE,
peUruy, TPaauIUsIM, A3bIKaM, IIEHHOCTSIM HapoaoB Poccuu u HapoaoB
MHUpa.

e [OTOBHOCTP U CIOCOOHOCTH OOyYarOIIMXCS K CaMOPa3BUTHUIO U
caM000pa30BaHHUIO Ha OCHOBE MOTHBAIIMM K OOYYEHHIO W TO3HAHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY M IOCTPOECHHIO
NanbHEeHIIe WHIUBUAYaIbHOM TpaekTopuu oOpa3oBaHus Ha 0ase
OpDUEHTUPOBKM B  Mupe npodeccuit u  npodeccruoHaATBHBIX
NPEANOYTEHHI, C YYETOM YCTOMYMBBIX O3HABATEIBHBIX NHTEPECOB.

e Pa3Buroe MopanbHOE CO3HAHME W KOMIIETEHTHOCTh B pELICHUU
MOpaJbHBIX MPOOJIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (hOpMUpOBaHUE
HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO TMOBEIEHHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTH K
HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIIUMOCTb,
YBOKUTEJIILHOE OTHOILIEHUE K PEJIMTHMO3HBIM YYBCTBAM, B3TJIs/IaM JIFOACH
WM UX OTCYTCTBHIO; 3HAHWE OCHOBHBIX HOPM MOpaju, HPaBCTBEHHBIX,
IyXOBHBIX HJEAJOB, XPAaHUMBIX B KYJbTYPHBIX TpaAulMAX HApOJIOB
Poccun, roTOBHOCTh Ha MX OCHOBE K CO3HATEIIbHOMY CaMOOTPAHUYEHUIO
B TOCTYyNKaX, TIIOBEICHUU, PACTOUYUTEIILHOM  TMOTPEOUTEIHCTRBE;
c(hOpMHUPOBAHHOCTh MPEJACTABICHUN 00 OCHOBaX CBETCKOM OJTHKH,
KYJbTYpbl TPAAUIMOHHBIX PEIUTUH, UX POJIA B PA3BUTUU KYJIbTYPHI U
uctopun Poccur u uyenoBedecTBa, B CTAHOBJIEHUU TI'PaXIAHCKOTO
o01IecTBa U POCCUMCKONM TOCYAapCTBEHHOCTH; TMOHUMAHHE 3HAYCHUS
HPaBCTBEHHOCTH, BEpPbl W PEJIUTMM B KU3HU YEJIOBEKa, CEMbU U
oOmectBa). CPopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOLIEHUS K YYEHUIO;
YBOKUTEJIBHOTO OTHOILIEHUSI K TPYIdy, HAJIUYHME OIbITa y4acTUs B
COLIMAIIBHO 3HAuYMMOM TpyAe. Oco3HaHUE 3HAYEHUS CEMbH B JKU3HU



YeJloBeKa U OOINECTBA, MPUHATHE IICHHOCTH CEMEHHOW IKU3HH,
YBOXUTEIbHOE U 3a00TJIMBOE OTHOILICHUE K YJIEHAM CBOEH CEMBbH.
CdopMUpOBaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKHM M OOIIECTBEHHOW MPaKTUKH,
YUUTBHIBAIOIIETO  COIMAIBHOE, KYJIbTYpPHOE, S3BIKOBOE, JIYXOBHOE
MHOT000pa3ne COBPEMEHHOT'O MUDA.

Oco3HaHHOE, YBaXHUTEIbHOE M JOOpOXKENIaTelbHOE OTHOLICHHE K
JIPYroMy YeJIOBEKY, €ro MHEHHUI0, MUPOBO33PEHHIO, KYJIbTYpE, SI3BIKY,
BEpe, IPAKIAHCKON MO3ULIUKU. ['OTOBHOCTh M CIIOCOOHOCTH BECTH JTUAIIOT
C JpYrUMU JIIOJABMH U JIOCTUTaTh B HEM B3aUMOINOHHMAaHUS
(maenTudukanms cebs Kak IOJHONPABHOTO CyObeKTa OOIIEHUS,
FOTOBHOCTh K KOHCTPYUpPOBaHHIO oOpa3a MapTHepa IO AHAJIOTY,
TOTOBHOCTh K KOHCTPYMPOBaHHIO 00pa3a JOMYyCTUMBIX CIOCOOOB
Majora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO TMpOIEcca Juajora Kak
KOHBEHIIMOHUPOBAHHUS ~ HMHTEPECOB,  MPOUEAYpP, TOTOBHOCTb U
CIIOCOOHOCTH K BEICHUIO IIEPETOBOPOB).

OCBOEHHOCTh COIMAIBHBIX HOPM, MpaBW IMOBEICHUS, pojied u dopm
COIIMAJILHOM KU3HU B TPYIINAX U COOOIIECTBAX. YYAacTHE B IIKOJIbHOM
cCaMOyIpaBJ€HUU W OOIIECTBEHHON JXHM3HU B TIpejenax BO3PaCTHBIX
KOMITETEHIIUNA C YY4E€TOM PErHMOHAJIbHBIX, STHOKYJIBTYPHBIX, COIUATBHBIX
U DIKOHOMHYECKUX ocoOeHHocTel ((hopMUpOBaHHE TOTOBHOCTH K
YYaCTHIO B MPOLECCE YIOPSIOUYEHNS COLUAIBHBIX CBA3EH M OTHOLIEHUM,
B KOTOpbI€ BKJIIOUYEHBI U KOTOpbIe (OPMUPYIOT caMu ydalluecs;
BKJIFOYEHHOCTh B HEMOCPEICTBEHHOE T'PAKIAHCKOE y4acTHE, TOTOBHOCTh
y4acTBOBAaTh B JKU3HEACSATEIBHOCTU TMOJPOCTKOBOTO OOIIECTBEHHOTO
00bEeIMHEHUS, TPOJYKTUBHO B3aMMOJCHCTBYIOIIETO C COLUAIBHOU
Cpenoi U COIMaIbHBIMU UHCTUTYTaMU; UACHTU(DUKALMS ce0s1 B KAaUeCTBE
CyObeKTa COLMaIbHBIX MPeoOpa3oBaHU, OCBOCHUE KOMIIETEHTHOCTEH B
chepe OpraHM3aTOpPCKOM ACSATETLHOCTH; WHTEPUOPHU3AIUS IIEHHOCTEH
CO3MJATENIBHOTO OTHOWICHHMS K OKPYKAIOLIEW JIEUCTBUTEIBHOCTH,
IIEHHOCTEW  COIMaJIbHOTO TBOPYECTBA, IIEHHOCTU MPOIYKTUBHOM
OpraHu3allid COBMECTHOM AESTEIbHOCTH, cCaMOpeaau3aluu B TPYIIe U
OpraHu3alliy, IEHHOCTH «APYroro» Kak paBHOMPABHOTO MapTHEpA,
dbopMHpoBaHrE KOMIIETEHIIMN aHajIn3a, MPOEKTUPOBAHUS, OpraHU3aIUN
NesATEeIbHOCTH, pedIECKCHH HW3MEHEHHM, CIOCOOO0B B3aMMOBBITOJIHOTO
COTPYIHHYECTBA, CIOCOOOB pealn3alid COOCTBEHHOTO JHUAEPCKOTO
MOTEHITMANA).

CdopMupoBaHHOCTH LIEHHOCTH 3JI0POBOT0 M 0€30MaCHOI0 00pa3a KU3HU;
WHTEPUOpHU3AlMS  TMPaBUI  HHIUBUAYAJIBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 TOBEJEHUSI B YPE3BBIYAWHBIX CHUTYyaIUAX, YTPOMKAIOIIUX
KU3HU W 3JI0POBBIO JIIOJICH, MpaBUJ TMOBEJACHUS HAa TPAHCIOPTE W HaA
JOpOTax.

Pa3BUTOCTH 3CTETUUECKOTO CO3HAHUS YEPE3 OCBOCHUE XYA0KECTBEHHOIO
Hacnenuss HapoaoB Poccum w  Mmupa, TBOPUYECKOW AEATEIBHOCTH



ACTETUYECKOTO XapakTepa (CMOCOOHOCTh IMOHUMATh XYIOXKECTBEHHBIE
OPOU3BEACHUSA, OTPAXKAIOLIME Pa3HbIE OTHOKYJIBTYPHBIE TpaAWLINM,
c(OPMUPOBAHHOCTh OCHOB XYJ0’KECTBEHHOM KYJIBTYPhl OOyUYarOIIUXCS

KaKk 4acTHM HUX OOILIed IyXOBHOM KyJbTypbl, Kak 0co00ro crocoba

NO3HaHMSI U3HU M CPEJCTBA OpPraHM3allUM OOIIEHHUS; ICTETUUYECKOE,

HMOLIMOHAIBHO-IIECHHOCTHOE BUJIEHUE OKPY’KAIOIIEro MUpPa; CIOCOOHOCTb

K DMOLMOHAJIBHO-IICHHOCTHOMY OCBOCHHIO MHpPA, CAMOBBIPAXKECHUIO M

OpUEHTAallUd B XYJIOXECTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE

KyJIbTYpbl; YBOXEHHE K HWCTOPUHM KyJIbTypbl cBoero OredecTsa,

BBIDQ)KEHHOW B TOM 4YHMCJIE€ B [OHMUMAaHWHU KpacoTbl YEJIOBEKa;

NOTPEOHOCT, B OOIIEHHH C XYAOXKECTBEHHBIMU MPOU3BEICHUSIMH,

c(hOpMHUPOBAHHOCTH AKTHUBHOTO OTHOLUEHUS K  TpaauLUsIM

XYyJIO)KECTBEHHOM  KYyJbTYpbl KaK CMBICIOBOM, JCTETHYECKOM H

JMYHOCTHO-3HAYUMOM LICHHOCTH).

e CdopmMHpoBaHHOCTH OCHOB DKOJIOTUYECKOM KYJbTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOIO MBIIIJIEHUS,
HQJIWYUE OIbITA HKOJOTMYECKH OpPUEHTUPOBAHHON  pediiekCUBHO-
OLICHOYHOM M MPAKTUYECKON AESATENBbHOCTU B JKU3HEHHBIX CHUTYaLUsX
(roTOBHOCTH K UCCJIEI0BAHHIO MPUPOIBI, K 3aHATUAM
CEJIbCKOXO3SIICTBEHHBIM TPYAOM, K XYJ0KECTBEHHO-3CTETUYECKOMY
OTPAaXEHUIO MPUPOJBI, K 3aHATUAM TYPU3MOM, B TOM 4YHUCIIE
AKOTYpPU3MOM, K OCYIIECTBICHHUIO TPUPOAOOXPAHHOM JAESITEIBHOCTH).

MeTtanpeaMeTHble pe3yJbTaThl
PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe JeliCTBHUA

OOyJaronuncs CMOXKET:

® aHAIM3MPOBATh  CYIIECTBYIOUIME W  IUIAHUPOBATh  OyAyllue
oOpa3oBaTeybHbIE PE3YyJIbTAThI;

¢ UAEHTU(ULIHUPOBATH COOCTBEHHBIE TPOOIEMBI U ONPEAEISIThH IIIaBHYIO
npobJieMy;

® BBIJIBUTaTh BEPCUM peEIlEeHUsl NMpoOsaemMbl, GOpMyIHpOBaTh TMIOTE3bI,
IPEIBOCXUIIATh KOHEYHBIN PE3yJIbTaT;

® CTaBUTh L€JNb JESATEIILHOCTU Ha OCHOBE OIpPENEJICHHON MpoOIeMbl U
CYILIECTBYIOILIUX BO3MOXKHOCTEM;

e (opmynupoBaTh y4dyeOHBIE 3aJaud KaK IIard  JIOCTHIKEHUS
MMOCTaBJICHHOM LIEIU IEATCIbHOCTH;

e 00OCHOBBIBaTh LIEJIEBbIE OPUEHTUPHI M MPHOPUTETHI CChUIKAMHM Ha
LEHHOCTH, YyKa3biBasi U OOOCHOBBIBAasl JIOTMYECKYIO IOCJIEOBATEIbHOCTD
11aroB.

® OIpeesaTh He0OOXOUMBbIE IEHUCTBUE(S]) B COOTBETCTBUU C YU€OHOU U
MO03HABATENILHOM 33/]a4eil U COCTaBISATh AJITOPUTM MX BBITIOJIHEHUS,

e 00OCHOBBIBATh U OCYIIECTBISTH BbIOOp HamOosiee 3PPEeKTUBHBIX
CIocO0OB pelleHUs YUeOHbIX U MTO3HABATENIbHbIX 3a/1a4;

® OMpeAesATH/HaXOUTh, B TOM YHUCJIE U3 MPEIOKEHHBIX BapHUaHTOB,
YCIIOBUS JJIs1 BBIMOJIHEHUs y4eOHOM 1 O3HABaTeNIbHOM 3a/1auu;



® BBICTpauMBaTh JKU3HEHHBbIE IUIAHBI HAa KpaTKOCpOuHOe Oyayiiee
(3asBIATH LIEJIEBBIE OPUEHTHUPHI, CTABUTD aJICKBATHBIE UM 33Jau U IpejiaraTh
JEeHCTBUs, yKa3biBasi MU OOOCHOBBIBas JIOTMYECKYIO IOCJIEOBATEIbHOCTD
I11aroB);

e BHIOMpaTh U3 MPEUIOKCHHBIX BAPUAHTOB U CAMOCTOSITENIbHO HCKAaTh
CpEeICTBa/pecypChl s peLICHHs 3aa4u/AOCTUKECHUS LIETIH;

® COCTaBIAITh IIJIAH pELIEHUs MpoOJieMbl (BBINOJIHEHUS IPOEKTA,
IPOBEICHUS UCCIIE0BaHNA);

® OIpeAeATh MOTEHINAJIbHbIE 3aTPYAHEHUS NIPU PEILIEHUU y4eOHOU U
IIO3HABATEJIHOM 3aJ]a4 U HAXOJUTH CPEACTBA I UX YCTPAHEHUS;

® OMUCHIBATH CBOW OMBIT, OPOPMIISISL €r0 IJIs Tepefadun APYTUM JIIOASIM
B BHJIE TEXHOJIOTUH PEIICHUS MPAKTUUYECKUX 3a7a4 ONPEIEIEHHOr0 Kiacca;

® IJJAHUPOBATb WU KOPPEKTUPOBATH  CBOK  HMHJMBHUIYaJIbHYIO
00pa30BaTeNbHYI0 TPACKTOPHIO.

® ONpEIEIsATh COBMECTHO C IEAAaroroM M CBEPCTHUKAMHM KPUTEpUU
IUIAaHUPYEMBIX  pe3yJbTaTOB M  KPUTEPUM OLEHKU CBOEH  y4eOHOH
NEeSATENbHOCTH;

® CHCTEMAaTHU3UpOBAaTh (B TOM YHUCJIE BbIOMpPAaTh MPUOPHUTETHHIE)
KPUTEPUU TUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH AESTEIbHOCTH;

e 0oTOMpAaTh HHCTPYMEHTHI [UIsl OLEHUBAaHUS CBOEH N€ATEIbHOCTH,
OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JEATENBHOCTH B PAMKAX IPEIJIOKEHHBIX
yCIIOBUI U TpeOOBAHMUIA;

® OIICHMBAaTh  CBOI  JESATENBHOCTb,  apPryMEHTUPYSd  IPUYHUHBI
JOCTH)KEHHUSI UM OTCYTCTBUSA IJIAHUPYEMOIO PE3yNbTaTa;

® HaxOJIWUThb JIOCTATOYHBIE CpEACTBA U BBINOJHEHUS YYEOHBIX
JEUCTBUN B U3MEHSIOIIEHUCS CUTYallud W/WUU TPU OTCYTCTBUM TUIAHUPYEMOTO
pe3ynbTrara;

e paboTasg MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTUBBI B TEKYIIYIO
NEATEIbHOCTh HAa OCHOBE aHalW3a W3MEHEHHWH CHUTyallMH I TOJyYEHHs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ynbTara;

® YCTaHaBJIMBATh CBSI3b MEXKIY TMOJYyYEHHBIMU XapaKTEpPUCTUKAMU
MPOJYKTa M XapaKTEPUCTHUKAMU MpoLEecca ACSITENBHOCTH U IO 3aBEPIICHUU
NEeATEIbHOCTH TpeajaraTb M3MEHEHHE XapaKTEepUCTHK Mpouecca s
MOJIYYEHUS YIYUIIEHHBIX XapaKTEPUCTUK MPOIYKTA;

® CBEpSATh CBOU JIEUCTBUS C LIETBIO U, IPU HEOOXOAUMOCTH, UCTIPABIISAThH
OLLIMOKHU CaMOCTOSITENIBHO.

® ONpeNeNsATh KPUTEPUH TMPABUIBHOCTU (KOPPEKTHOCTH) BBIMOJIHEHUS
y4eOHOM 3a71a4H;

® aHAJIM3UPOBaTh M OOOCHOBHIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO
MHCTpYMEHTapus AJIsl BBIMOJIHEHHs yueOHOM 3a/1a4H;

e CBOOOJHO IOJIb30BATHCA BBIPAOOTAHHBIMU KPUTEPHUSIMH OLICHKH U
CaMOOLICHKH, UCXOJ U3 LIeJIM U UMEIOIIMXCS CPEACTB, pa3jinyas pe3yibTaT U
CITOCOOBI IEHCTBH;

® OIIEHMBATh MPOAYKT CBOEH JESITENIbHOCTH IO 3aJaHHBIM W/WUIU



CaMOCTOSITENIbHO OTPEICIICHHBIM KPUTEPUSM B COOTBETCTBUU C LEJIBIO
NEeSTENbHOCTH;

e 00OCHOBBIBATH JIOCTHKUMOCTH I1I€JIM BBIOpAHHBIM CIOCOOOM Ha
OCHOBE OIICHKM CBOMX BHYTPEHHUX PECYpPCOB U JIOCTYIHBIX BHELIHUX
pPECYpCOB;

e ¢ukcUpoBaTb M  aHATU3UPOBATh  JTUHAMHUKY  COOCTBEHHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

e HaOnoAaTh W aHANU3UPOBATh  COOCTBEHHYIO  Y4eOHYIO U
MO3HABATENbHYIO JIEATEIbHOCTh U JEATEIbHOCTh APYrHMX OOYy4Yarolmuxcs B
npoliecce B3auMOTIPOBEPKH;

® COOTHOCHUTH pealibHbIC U TUIAHUPYEMBbIEC Pe3yIbTaThl MHAUBHYAIbHOM
00pa30BaTeNbHON NESTEIBHOCTH U JIENIaTh BHIBOIBI,

® IIPUHMMATh pEIICHHE B Y4YEOHOW CHUTyallud M HECTH 3a HEro
OTBETCTBEHHOCTD;

® CaMOCTOSITENIbHO ONPEIENISITh IPUUMHBI CBOETO YCIeXa WM Heyclexa
Y HAXOJIUTh CIIOCOOBI BBIXOJIa U3 CUTYallUH HEYCIIEXa;

® PETPOCIEKTUBHO OMPELISITh, KaKe JESHCTBUS MO PEIICHUIO YIeOHOI
3a/la4¥ WM TapaMeTpbl ATHX JACHCTBHIA MPUBEIH K MOTYyYEHUIO MMEIOIIEroCs
MPOAYKTa yueOHOU NeATebHOCTH;

® JIEMOHCTPUPOBATh MPUEMBl PETYISLIUN MCUXOPUZNOIOTUUECKUX/
SMOLIMOHAJIBHBIX  COCTOSSHUM  JUIsl  JOCTWXKEeHUs d3(]dexra yCHOKOEHHUs
(ycTpaHeHHs SMOLMOHAJIBHOW HANpPSKEHHOCTH), 3(PQeKTa BOCCTAHOBIICHUS
(ocnabyieHust POSIBICHUM yTOMJIeHUs), dhdexTa akTuBU3AIUU (TTOBBIIICHUS
NCUXO0(U3UOIOTHYECKON pEaKTUBHOCTH).

Ilo3naBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUSA
OOGy4arontuicst CMOXKET:

® ToA0MpaTh  CJIOBA, COTIOAYMHEHHBIE  KIIOYEBOMY  CIJIOBY,
OTIpEIEIISIONINE €TO MPU3HAKH U CBOICTBA,

® BBICTPAUBATh JIOTMUECKYIO LIEMOUYKY, COCTOSIIYIO U3 KIFOYEBOTO CJIOBa
U COIOTYMHEHHBIX EMY CJIOB;

® BBIIEIATh OOIIMU NPU3HAK JABYX MM HECKOJBKUX MPEAMETOB WU
ABJICHUN U OOBSICHATD UX CXOJICTBO;

e O0BEAMHATH TPEAMETHI W SIBICHHUS B TPYIIBI MO OMPEAeICHHBIM
MpU3HaKaM, CpPaBHUBATh, KJIacCU(ULIUPOBATH U 000011aTh (DAKTHI U SABIICHHUS,

® BBIJIEIATH SIBJICHUE U3 OOLIETO psAjia APYTUX SABJICHUMN;

® OIpeaesATh 00CTOSITENBCTBA, KOTOpBIE IpEeIIeCTBOBAIH
BO3HUKHOBEHUIO CBS3M MEX[IY SBICHUSMHU, U3 ITUX OOCTOSITENHCTB BBIICIATH
OTIpE/ICIISIONINE, CIOCOOHBIE OBITh NMPUYMHON JAHHOTO SIBJICHHUS, BBISBISATH
NPUYUHBI U CIICJICTBUS SIBJICHMUIA;

® CTPOUTH pAaCCyXIEHHE OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM
SIBIICHUSIM U OT YaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCyXKJIEHHE Ha OCHOBE CPAaBHEHHUS NMPEAMETOB U SBICHUM,
BBIJIETISIS] TIPY ATOM OOIIHE MPU3HAKY;

® u3Jarath MOJy4eHHYI0 HHPOPMAIUIO, MHTEPIIPETUPYS €€ B KOHTEKCTE



pelaemMon 3aaauu;

® CaMOCTOSITEJIbHO YKa3blBaTh Ha HMH(POPMAIIMIO, HYKJAIOIIYIOCS B
IpoBepKe, Mpejaratb M MNPUMEHITh CHOCOO MPOBEPKU JOCTOBEPHOCTH
uHdopMamuy;

e BepOann30BaTh SMOIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HETO
HMCTOYHHUKOM,;

® OOBSICHATH SIBJICHUS, MPOIIECCHI, CBSI3U U OTHOIICHHUS, BBISIBISIEMBIC B
XO0Jle TI03HABATENIbHOW M HCCIENOBATEIbCKON JEATEIBHOCTH (MPUBOIUTH
00BsCHEHHE C U3MEHEHUEM (HOPMBI MPEACTABICHUS; OOBACHSITH, NETATU3UPYSI
uiu 0000111as1; 0OBSICHATH C 3aJJaHHON TOYKH 3PCHHUS );

® BEBISBIATh W HA3bIBATh NMPUYMHBI COOBITHS, SBICHUS, B TOM YHCIC
BO3MOXKHBIE / Hambojee BEPOATHBIC NPUYUHBI, BO3MOXKHBIC ITOCICACTBHUS
3aJIaHHON TIPUYUHBI, CAMOCTOSITEIIBHO OCYIIECTRIISISI MPUIUHHO-CIIC/ICTBEHHBIN
aHaIm3;

® JleaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHalIKM3a Pa3HbIX TOUYEK
3peHus, TOATBEpPXKIaTh  BBIBOJ, COOCTBEHHOM  apryMeHTalueil  uiu
CaMOCTOSITEJIbHO TIOJTyYeHHBIMU JAHHBIMH.

e 0003HaYaTh CHUMBOJIOM M 3HAKOM TIPEIMET /WU SBIICHUC;

® ONpENeNsATh JIOTHYSCKHE CBSI3W MEXKIy MpeaMeTaMyd  W/HWiu
SIBJICHUSIMU, O00O3Ha4YaTh JaHHBIC JIOTUYECKHUE CBS3M C IMOMOINBIO 3HAKOB B
CXeMe;

® co3/aBaTh aOCTPaKTHBIA WJIM pEabHBI 00pa3 MpeameTa W/Uiu
SIBJICHUS;

® CTPOUTH MOJICJIb/CXEMY Ha OCHOBE YCJIOBUM 3aJlauyu W/WIM criocoda ee
pEIICHMUS;

® COo3/1aBaTh BepOajbHBIC, BEIIECTBCHHBIC W MH(GOPMAIIMOHHBIE MOJICTTH
C BBIJICJICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK OOBEKTA ISl ONPEACIICHUS
croco0a peIIeHus 3a/1a4i B COOTBETCTBUU C CUTYaIIUCH;

e 1peoOpa30BbIBATh MOJIETH C II€JIbIO BBISBICHUS OOIIUX 3aKOHOB,
OTIPEEISAIONIUX TAHHYIO MTPEAMETHYIO 00J1acTh;

® [IEPEBOAUTH CIOXKHYIO MO COCTaBY (MHOTOACHEKTHYI0) HH(POPMALIHIO
u3 rpaduyeckoro win (GopMaIM30BaHHOTO (CMMBOJIBHOTO) MPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH  CXEMy, aJrOpUTM  JICUCTBUS,  WCIOPABIATH  WJIHU
BOCCTaHABJIMBAaTh HEU3BECTHBIN paHee AJIrOPUTM Ha OCHOBE HMEIOIIETOCs
3HaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS alTOPUTM;

® CTPOHUTH JIOKA3ATEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® AHAIM3UPOBATH/PEPIICKCUPOBATH OMBIT Pa3pabOTKU U peau3aluu
y4eOHOTO TMPOCKTa, HCCIASAOBaHHUS (TCOPETUYECKOTO, SMITMPUYCCKOTO) Ha
OCHOBE TIPEIOKEHHOU MPOOJIEMHOM CHUTyalluu, MOCTABJICHHOW LEIW W/WIn
3aJIaHHBIX KPUTEPUEB OIEHKH MPOAYKTa/pe3yIbTaTa.

® HaxOJIUTh B TEKCTe TpeOyemyro uHOOpMaIuioo (B COOTBETCTBUU C
IEJISIMU CBOEH JESITEIIbHOCTH);

® OPHCHTHPOBATHCSA B COJCP)KAHUM TEKCTa, ITOHUMATh IIEJIOCTHBIN



CMBICTT TEKCTA, CTPYKTYPHUPOBATh TEKCT;

® YCTaHABIWBATh B3aMMOCBS3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBICHUH,
HPOIIECCOB;

® pPE3IOMHUPOBATH TJIABHYIO HJICIO TEKCTA;

® 1IpeoOpa3OBBIBATh TEKCT, «IIEPEBOJS» €0 B JAPYTYI0 MOJAIBHOCTD,
UHTEPIIPETHPOBATh TEKCT (XYIOKECTBEHHBIM M  HEXYIOKCCTBECHHBIA —
y4eOHBIN, HAYIHO-TIOMYJIIPHBIA, HH(OPMAIIMOHHBIHN, TeKCT non-fiction);

® KPHUTHUYECKH OIICHUBATh COJICPIKaHUE U (OPMY TEKCTA.

® OIpEACIATh CBOC OTHOIICHHE K MPUPOIHON CPE/IE;

® AHAIM3WPOBATH BJIMSHHEC OSKOJOTHYCCKUX (AKTOPOB Ha Cpexy
0OWTaHUS )KUBBIX OPraHU3MOB,;

® MPOBOJWTH NPUYMHHBIA M BEPOSTHOCTHBIM aHAIHM3 HKOJOTHUCCKUX
CUTYyallHH;

® IIPOrHO3MPOBATh U3MEHEHHUS CUTYaIlUW MPH CMEHE JCUCTBHS OJHOTO
dakTopa Ha JelcTBUE APYroro (haxkropa;

® pPACIpPOCTPaHATh OKOJIOTMYSCKHE 3HAHWS W y4acTBOBaTh B
MPAKTUYECKHX JIeIaX IO 3allliTe OKPYKAOIIEH CPEeIbl;

® BhIpaXKaTh CBOE OTHOIICHHWE K MPUPOJIC Yepe3 PUCYHKH, COUMHECHUS,
MO/JICJIH, TPOCKTHBIE paOOTHI.

® OIpeaeATh HEOOXOAMMBIC KITIOUYCBBIC TOMCKOBBIC CIIOBA U 3aIIPOCHI;

® OCYIICCTBIIATH B3aUMOJICHCTBHE C OJCKTPOHHBIMH IOWCKOBBIMH
CHUCTEMaMH, CIIOBAPSIMU;

® COOTHOCHUTH  IIOJIYYCHHBIE  pe3yJabTaThl  IOMCKA CO  CBOCH
JEeSTCIbHOCTHIO.
KoMMyHuKAaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeHCTBUS
OOGy4arontuicst CMOXKeT:

® OMpeaeATh BO3MOXKHBIC POJIM B COBMECTHOM JISATEIIBHOCTH,

® uUrpaTh ONPEICICHHYIO POJIb B COBMECTHOM JICATEIIBHOCTH,

® IIPUHUMATH TIO3WIIMIO COOECETHWKA, IMMOHUMAs IO3UIUI0 JPYroro,
pa3iryaTh B €r0 peud: MHEHUE (TOUYKY 3PCHMSI), TOKA3aTeIbCTBO (ApPTyMEHTHI),
(aKThI; THTIOTE3bI, AKCHOMBI, TEOPHH;

e ONpeieiaATh CBOM JCHCTBUS W JCWCTBHS TIapTHEpa, KOTOPHIC
CIOCOOCTBOBAJIM MJTU MPEIATCTBOBAIN POAYKTHBHOW KOMMYHHKAIIVH,

® CTPOUTH IIO3UTHUBHBIC OTHONICHWS B IMpolecce Yy4eOHOH W
NI03HABATEIILHOM JISATEIIBHOCTH;

® KOPPEKTHO W apryMEHTHPOBAHHO OTCTaMBATh CBOKO TOUKY 3PEHUS, B
JUCKYCCHH YMETh BBIJIBUTATh KOHTPApryMEHTHI, TepedpasupoBaTh CBOIO
MBICIT (BJIaJICHUE MEXaHU3MOM 3KBUBAJICHTHBIX 3aMCH);

® KPUTHUYECKH OTHOCHUTBHCSA K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM
NpU3HaBaTh OMIMOOYHOCTH CBOETO MHEHHMS (€CIM OHO TaKoOBO) W
KOPPEKTHUPOBATH €T0;

® TIpe/yIaraTh AIbTEPHATUBHOE PEIICHUE B KOH(MIUKTHOW CUTYAIINH;

® BBHIJICIISATH OOIIYIO TOYKY 3PCHHSI B TUCKYCCHH,



® JIOrOBapMBaThbCid O TMpaBWiIaX M BOMpoOcax s OOCYXKIEHUs B
COOTBETCTBHHM C IIOCTABJIEHHOM II€pE] TPYIIION 3a1a4eil;

® OpraHW30BHIBATH yUE€OHOE B3aUMOJICUCTBHE B Tpymme (OmpeaeisTh
0011IKe 11eJIH, PaCIIPEAEsATh POJIH, TOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

® yCTpaHATh B paMKax [Juajora paspblBbl B KOMMYHHKAIIWH,
0OyCIIOBJIICHHbIE HETIOHMMAaHHEM/HETIPUSITHEM CO CTOPOHBI coOeceqHuKa
3a/1auu, GOpMbI WIH COACPKAHUS TUAJIora.

® OmNpeneNsATh 3a7adyy KOMMYHHMKAIlMM M B COOTBETCTBUU C HeH
0oTOMpaTh peueBbIC CPE/ICTBA;

e oTOMpaTh W UCIOJB30BaTh pEUEBBIC CpPEACTBA B  TMPOIECCE
KOMMYHUKAIIMU C APYTUMU JIFOIbMU (AUAJIOT B Mape, B MAJIOW TPYIINE U T. [1.);

® MIPEJACTABISATh B YCTHOM WJIM MUCbMEHHOU (popMe pa3BepHYTHIN IJIaH
CcOOCTBEHHOM JEATEIbHOCTH;

e coOJIO/IaTh HOPMBI MYOJMYHOM peyHu, pEeriiaMeHT B MOHOJIOTEe U
JTUCKYCCUU B COOTBETCTBUU C KOMMYHHKAaTUBHOM 3a/1aueii;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXKJICHHUE) U 3alpaiinBaTh
MHEHHE TTapTHEpa B paMKax JUaJIora;

e [PUHHMAaTh pEIICHHE B XOJE JUAJOTa M COIJVIACOBBIBATH €r0 C
c00ECeTHUKOM;

® C03/1aBaTh NMUCbMEHHBIE KJIMIINPOBAHHBIE)» U OPUTMHAIIBHBIE TEKCTHI
C UCIOJIb30BaHUEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;

® 1ICMOJIb30BaTh BepOajbHbIE CPEACTBa (CpeAcTBa JOTUYECKOW CBSI3M)
JUTSL BBIZICTICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;

® UCIIOJIb30BaTh HEBEpOAJbHBIE CPE/ICTBA WM HATJISAHBIE MaTEpHAabl,
MIOJICOTOBJIEHHBIE/OTOOPAHHBIE TIO/T PYKOBOJICTBOM YUUTEJIS;

e J[e71aTh OLEHOYHBII BBIBOJ O JOCTMXKEHHHM LIEJIH KOMMYHUKAIUU
HETMOCPEACTBEHHO TIOCJE 3aBEPIICHUS KOMMYHHKATHBHOTO KOHTAaKTa U
000CHOBBIBAThH €rO.

® [ICJICHAMNPABICHHO MWCKaTh W HUCIHOJb30BaTh MH(OPMALMOHHbBIC
pecypchl, HEOOXOAUMBIE Uil PEIICHHUS YYEOHBIX M MPAKTHUYECKUX 3a7ad C
nomotbto cpencts UKT;

® BHIOMPATh, CTPOUTH U HCIIOIH30BATH aJIEKBATHYIO MH(DOPMAIMOHHYIO
MOJENb JJIA TMepeJayd CBOUX MBICIEH CpelICTBAMU €CTECTBEHHBIX W
(hOpMaNbHBIX SI3LIKOB B COOTBETCTBUU C YCIOBUSIMUA KOMMYHUKAITUH;

® BbBIJICTIATh HHPOPMAIIMOHHBIM aCMEeKT 3a7a4uu, ONEPUPOBAThH JaHHBIMU,
UCII0JIb30BaTh MO/ PEILICHUS 3a/1auu;

® UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTMH (BKJIIOYas  BBIOOP
aJIEKBaTHBIX 3aJ1a4€ MHCTPYMEHTAJIbHBIX MPOTPAMMHO-aNNapaTHBIX CPEJICTB U
CEPBUCOB) I penieHuss HHPOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX YY€OHBIX
3a/71a4, B TOM YHCJIE: BBIYMCIIEHUE, HAMMCAHWE MUCEM, COUMHEHUH, TOKIIAIOB,
pedepaToB, co3naHue MPE3CHTALNNA U Jp.;

® ICMOJIb30BAaTh UH(POPMAITUIO C YIETOM dTHYECKHUX U MPABOBBIX HOPM;



co31aBaTh HMH(OPMAIIMOHHBIC pPECypChl pPa3HOrO THIA W IS Pa3HBIX

ayIuTOpHi,  coOmroAaTh  WHMDOPMAIMOHHYH  THTHEHY W IIpaBWja

nH(OpMaIIMOHHOM 0€30MacHOCTH
IIpeaMeTHBIE pe3yabTaThl H3YUYEHHS MpeAMeTa «AJredpa»

CeMUKIaCCHUK HAYIHTCS:

® OIICPUPOBATH HMOHATHAMU «TOXICCTBOY, «TOXIECTBCHHOE
npeoOpa3oBaHue», pelaTh 3a7add, CcoJep)Kalue OYKBEHHbBIC aHHbIC;
paboTaTh ¢ hopmynamu;

e BBIIOJHATH MPEOOpPa30BaHUS BBIPAKCHHUM, COJCPIKAIIUX CTEICHU C
HaTypaJbHBIMH ITOKa3aTEIIMHU.

® peIIaTh OCHOBHBIC BHJIBI PAllMOHAIBHBIX YPaBHEHUH C OJHOM MEPEMEHHOM,
CUCTEMBI JIBYX YPaBHCHHH C JBYMS IIEPECMCHHBIMH;

¢ IIOHMMAaTh YpaBHCHHE KaK BaXHCHINYI0 MaTEMaTHYCCKYIO MOJIENb JIIs
ONMCAaHUsA W H3YYCHHUS Pa3HOOOPA3HBIX peaJbHBIX CHUTYaIlud, pemaTh
TEKCTOBBIC 33JIa4UM aIreOpandeCKUM METOJIOM;

® [IPUMCHATH TpadHUUECKHE IMPEACTABJICHHS IS UCCIICIOBAHHS ypaBHCHHM,
UCCJICIOBAHUS M PEIICHUS CUCTEM YPaBHEHHH C ABYMS IICPECMCHHBIMH.

® TIOHMMATh M KCIIOJIb30BaTh ()YHKIIMOHAJILHBIC IMOHATHS U S3BIK (TCPMHUHBI,
CUMBOJINYECKUE 0003HAUECHUSA);

e CTpouTh TpadUKH DdIIEMEHTApHBIX (YHKIUH; HCCIeI0BaTh CBOMCTBA
YHCIIOBBIX (DYHKIIMH Ha OCHOBE U3yUCHUS IOBEJICHUS UX I'Ppa(HKOB;

® I[IOHUMAaTh (PYHKIMIO KaK Ba)XKHCHIIYI0 MaTEMaTHYCCKYI0 MOJCIb JUIs
ONMKMCAHUS TIPOLIECCOB M SIBJICHUN OKPYXKAIOIIEr0 MHpa, IPUMEHSTH
(YHKIMOHAIBHBIA S3BIK JIIS1 OIHMCAHHMS W HWCCJICAOBAHMS 3aBUCHMOCTEH
MeXIy (PU3UICCKUMHU BeJTHINHAMMU.

e (CeMHUKIACCHUK MOJYYUT BO3MOKHOCTh HAyUHThCA:

®  BbINOIHAMbL MHO20UA208ble NPeodPA308aHUS PAYUOHAILHBIX BbIPANCEHULL,
NpUMeHsIs WUPOKULL HaAbop cnocobos u NPUéEMos;

® NPUMEHAMb MOMCOeCmEeHHble npeobpazosanus OJisi peuleHus 3a0ay U3
PA3TUYHBIX PA30eno8 Kypcd.

® o061a0emb CHeYUuaIbHbIMU NPUEMAMU  pelleHUss YPASHEeHUll U Ccucmem
VPABHEHUIl: YBEePEHHO NPUMEHAMb annapam YpasHeHuul O/ peuleHus
PA3HO0OPA3ZHBIX 3A0aY U3 MAMEMAMUKU, CMENCHIX NPeOMemos, NPAKMUKU,

® npumenamv epaguueckue npeocmasienusi OJisl UCCIEO08AHUSL VPABHEHUL,
cucmem ypasHeHull, cooepicauiux OykeerHvle Kodppuyuenmoi.

®  1POBOOUMD UCCIEO08AHUS, CBA3AHHblE C U3VHeHUeM C8OUCME (DYHKYull, 6
MOM Hucie C UCNOIb308AHUEM KOMNblomepd, HA OCHO8e 2paghuKos
U3Y4YeHHbIX QYHKYull cmpoums 0OoNee CloJiCHble 2paguKku  (KYCOUHO-
3A0aHHbLE, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

®  UCNOIB3068aMb (PYHKYUOHAIbHBLE NPeOCMABIeHUs U C8OUCEA (OYHKYULL 015
peueHUs Mamemamuyeckux 3a0a4 U3 pasiuyHblx pazoenos Kypcd.

BocsMuknaccHuk HayuuTes:



BBITIOJTHATH TOXKJIECTBEHHBIC MPEOOpPa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUM
na OCHOBE MpaBWJI JEHCTBUI HAJl MHOTOWICHAMH W alreOpandecKuMH
TpoOsSIMU;

BBITIOJTHATH TIPEOOPA30BAHUS BRIPAKEHUHN, COIEPKAIIMX CTCTICHU C TETBIMU
MOKa3aTeJISIMU ¥ KBaJpaTHBIC KOPHHU.

BBITTOJTHSTH Pa3JI0KEHNE MHOTOWICHOB HA MHOYKHTEIIH.

CTPOUTH TpadUKU AIEMEHTAPHBIX (YHKIUI; OMHUCHIBATH CBOWCTBA YMCIIO-
BBIX (DYHKITUI Ha OCHOBE M3YYCHHS MMOBEACHUS UX TPAPUKOB;

MPUMEHATh AHATUTUYCCKUNW U TpadUUECKUU SI3BIKK ISl WHTEPIpETalun
MOHSTUH, CBSI3aHHBIX C MOHATHEM ypPaBHEHWS, I PEUICHUS YPaBHEHUU U
CUCTEM YpPaBHEHUM;

MIPOBOJIUTH MPOCTEUIIINE UCCIEAOBAHNS YPABHCHHUIA M CHCTEM YPaBHEHHM, B
TOM YHCJIe C IPUMEHEHHUEM TrpadUUecKuX MpeACTaBlIeHUH (yCTaHaBINBATS,
UMEET JId ypaBHEHHE WJIU CHCTEMa YPaBHEHUMN pEIEHUs, €CIU UMEET, TO
CKOJIBKO, U TIp.);

MOHUMAaTh YpaBHEHHWE KaK BaXHEUITYI0 MaTeMAaTHYECKYI) MOJICHIb IS
OMHCAHUS W W3YyYCHHS Pa3HOOOPA3HBIX pPEATBHBIX CHUTYyalMii, peImaTh
TEKCTOBBIE 33J]aUM ATeOPanIECKUM METOIOM.

Bocvmurxnaccrnux noydunt 603MOINCHOCNIb HAYHYUMbCA!

BbINOIHAMb MHO20ULA20BblE NPEOOPAZ0BAHUSL PAYUOHATLHBIX GbIPAICEHUL,
NPUMEHSISL WUPOKULL HAOOP CROCOO08 U NPUEMOS,

NPUMEHAMb MONCOECMBEHHble NPeoOpa306aHus 0N peuleHus 3a0ay U3
PA3UYHLIX  pa3zoenos  Kypca (Hanpumep, Ol  HAXO0JHCOeHUs.
HauboIbULEe20/HAUMEHbULE2O 3HAYEHUS BbIPANCEHUS).

I[@BHTI/IKJ'IaCCHI/IK Hay4IUuTCA:

pelaTb OCHOBHBIE BUbI PAllMOHATIBHBIX YPABHEHUN C OJHOM MEPEMEHHOM,
CUCTEMBI [IBYX YPABHEHUHU C IBYMsI [IEPEMEHHBIMHU;

MPUMEHATh AHATMTUYECKUNA U TpadUUecKUid SI3bIKM JUIsl MHTEpHpeTaluu
IOHATHM, CBSA3aHHBIX C IOHATUEM YPAaBHEHUS, [JISl PEIICHUs] YPAaBHEHUHN U
CUCTEM YpPaBHEHUM;

IIPOBOAMUTH MPOCTEUILNE UCCIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUyecKuX NpeCcTaBIeHUM (YCTaHABIMBATD,
MMEET JIM YPaBHEHUE WM CUCTEMa YPABHEHMU PELICHHUs, €CIM UMEET, TO
CKOJIBKO, U Tp.);

[IOHUMATh YPAaBHEHME KaK BAKHEHIIYI0 MAaTEMaTHYECKYH) MOJAENb Ul
OMHCAaHUS U W3YYEHHUS Pa3HOOOpPA3HBIX peajbHBIX CHUTyalluid, pelaTh
TEKCTOBBIE 33/la4l AIreOpandyecKUM METOJIOM

IPUMEHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB B XOJI€ PELLICHHUS 3a/1a4;
peliaTh JUHEUHbIE U KBaApaTHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM;
pelaTh CUCTEMbI HEPABEHCTB;

NPUMEHATh HEPABEHCTBA JUIS PEIICHUS 3aJa4 W3 Pa3jIMYHbIX pa3AeiioB
Kypca, a TAaK)Ke U3 peaIbHOM ITPAKTUKMU.



MOHUMATh W KMCIOJIb30BaTh (DYHKIIMOHAJIBHBIE MOHATHUS U S3bIK (TEPMUHBI,
CHMBOJINYECKHE 0003HAYEHNUS );

CTpPOUTH TpaduKH IEMEHTAPHBIX (DYHKITHI; OMUCHIBATH CBOWCTBA YHCIIO-
BBIX (DYHKITUH HA OCHOBE M3Y4YEHUS MOBEJACHUS UX rpaduKOB;

MOHUMAaTh (DPYHKIMIO KaK Ba)KHEHIIYI0O MaTEeMaTHYECKYI0 MOJETb IS
OMHCAHUS TIPOLIECCOB W SIBJICHUN OKPYXAIOMIEr0 MHpa, MPUMEHSTH
(YHKIIMOHATBHBIN SI3BIK 11 OMUCAHMUS M MCCICAOBAHUS 3aBUCHUMOCTEH
MeXy GU3UICCKUMU BETHYNHAMU;

MOHUMATh M HCIOJB30BaTh SI3BIK IOCJIEIOBATEIBHOCTEH (TEPMUHBI,
CHMBOJINUYECKHE OOO03HAYCHUS); NPUMEHATh (QOPMYJIbl, CBSI3aHHBIE C
apu(PMETHIECKON U TEOMETPUIECKON MPOTPECCUIMU K PEIICHUI0 3a/1ad, B
TOM YHCJIe C KOHTEKCTOM U3 peaTbHOM KU3HH,

WCIIOJIB30BaTh  MPOCTEHINNE CHOCOOBI  TIPEACTABJICHHWS W aHaW3a
CTaTUCTHYECKHX JTaHHBIX;

HaXOJINTh OTHOCUTEIIbHYIO YaCTOTY U BEPOATHOCTh CIIy4aliHOT'O COOBITHS;
pemarh KOMOWHATOpHBIC 3a7a4d Ha HAXOXKJICHHE 4YHCIIa OOBEKTOB WIIH
KOMOWHAIIHI;

pemarh KBaJpaTHbIE HEPABEHCTBA C ONOpPOM Ha TpaduyuecKue
MPEICTABIICHHS;

IPUMEHSTH alllapaT HEPaBEHCTB JUJI pelIeHUs 3ajjad W3 Pa3IMYHBIX
pasziesioB Kypca.

ﬂeeﬂmumaccmm noydunt 603MOINCHOCNIb HAYHYUMBbCA.!

UCNONIL308AMb  WUPOKULL  CNEeKMpP  CNEeYUATbHbIX NPUEMO8  peuleHuUs
VPABHEeHUNl U Ccucmem YPABHEHUl, VB8EePEeHHO NPUMEHAMb annapam
VPABHEeHUll U HepageHCcms Ol peuleHUus pPa3HOOOPA3HbIX 3a0a4 U3
MaAMemMamuxu, CMeNCHbIX NPeoMemos, PeaibHOU NPAKMUKUL.

UCNOIb308AMb PA3HO0OPA3HbBLE NPUEMbl 00KA3AMENbCMBA HEPABEHCME,
NPUMEHAMb annapam yYpAasHeHUll U HepaseHCme O/ PeuleHus: WUpoKozo
Kpyea mamemamuyeckux 3aoad, 3a0ay U3 CMEJCHbIX NpeoMemos, U3
NPAKMUKU

npoBOOUMb UCCAeO08AHUS, CEA3AHHbIE C U3VYEHUeM C80UCmE (yHKYyull, 6
MOM Hucie C UCNOIb308AHUEM KOMNbIOMepPd, HA OCHO8e 2paghuros
U3YHUEHHbIX (QYHKYUli cmpoumsv 0Oojlee Cr0dCHble 2paguKu  (KYCOUYHO-
3A0aHHblE, C «BLIKOIOMBIMUY MOUYKAMU U M. N.);

UCNONB308AMb (PYHKYUOHANbHBLE NPEOCMABICHUS U CBOUCMBA (YHKYULL 0I5
peueHus MamemMamuyeckux 3a0ay U3 pasiuyHblx pazoeios Kypca.

peuams KOMOUHUPOBAHHbLE 3A0AYU C NPUMEHeHUeM GOopMYL n-20 YieHd U
CYMMbl  NepeévbiX N YIeHO8 apumemuqeckou U 2eoMempuyecKoll
npoepeccuu, NpuMeHsisi npu 3MoM annapam ypasHeHuil U HepageHcms,

HNOHUMAMb  APUDMEMUYECKYI0 U  2e0MEMPUYECKYI0 NPOSPECCU0  KAK
QYHKYUU  HAMYPATLHO2O — ap2yMeHma, CBA3bl8amsb  apumemuyecKkyro
npozcpeccuio ¢ IUHEUHbIM POCMOM;



® npuobpecmu NePEOHAUANbHBIN ONbIM Op2aHu3ayuu coopa OaHHBLIX Npu
npoBedeHUul ONpoca 0OWeCm8eHH020 MHEHUs, OCYWEeCMEIamb UX aAHAIUs3,
npeocmasisims pe3yibmamol ONPoca 6 ude madiuybsl, OUASPAMM,

® npuobpecmu onvim Npo8eoeHUs. CIY4auHblX IKCNEPUMEHNO8, 8 MOM YUCTe C
HOMOWBIO  KOMHBIOMEPHO20 — MOOENUPOBAHUs,  UHMEepnpemayuy  ux
pe3yIbmamos;

®  HEKOMOPLIM CREeYUATIbHBIM NPUEMAM PeUeHUsi KOMOUHAMOPHBIX 3a0ay,

®  pPA3HOOOPA3HLIM  NPUEMAM  OOKA3AMENbCMBA  HEPABEHCMSE,  YBEPEeHHO
NPUMEHAMb — annapam  HepaseHcme Ol peuleHUus  Pa3sHo0OPA3HLIX
MamemMamuyeckux 3a0ay U 3a0a4 U3 CMeNHCHbIX NPeOMemos, NPAKMUKU,

® npumeHamb cpaghuyecKue npeocmasienus 0ns UCCIe008aHUs HePaABEeHCMS,
cucmem HepageHcms, cooepaicauux 6yKkeeHuvie Kodgpuyuenmaol.

® IS CJCTBIX U CTA00BUSIINX 00YUAIONINXCS: BIIaJCHUE TTPABIIIAMH 3aITUCH
MaTeMaTHYeCKuXx (GOopMysl U CHEHHAIbHBIX 3HAKOB PeIbe(pHO-TOUCUHON
cuctemMbl 00o3HaueHuil JI. Bpailns; BiajgeHue TaKTUIBbHO-OCSI3aTEIbHBIM
crocoboM 0O0cienoBaHUS M BOCHPUATUS PeENbe(HBIX H300paKeHU
OPEIMETOB, KOHTYPHBIX M300pakK€HUH TIeOMETpHUYecKux ¢uryp u T.1I.;
yMEHUE YWUTaTh pelbePHble TpaduKkd 3JIEeMEHTapHbIX (yHKIUI Ha
KOOPJMHATHOM TIIIOCKOCTH, IPUMEHSTH CIICIUATbHBIE TPUCTIOCOOTICHUS TS
penbepHOro YepueHus; BIaJeHHE OCHOBHBIM (DYHKIIMOHAIOM IMPOTPAMMBbI
HEBHM3yaJIbHOTO JocTtyna K wuHpopmauuu Ha o3kpanHe [IK, ymeHue

HCITOJTh30BATh MIEPCOHAIILHBIE TUDIOTCXHUUECKHEC cpencTBa
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHOTO JI0CTyma CJICTIFIMU
00y4aroIMUMUCH;

e Il OOydYaromuXcsi ¢ HApYHICHUSIMUA OIOPHO-JBUTATEIHHOTO armmapara:
BJIaJICHUE CIIEMAJIbHBIMU KOMITBIOTEPHBIMHU CPEACTBAMHU MPEACTABICHUS U
AHAJIN3a [JaHHBIX M YMEHHUE MCIIOJIb30BaTh IMEPCOHAIBHBIE CPEACTBA
JOCTyIla C Y4YE€TOM JIBUTaTEJIbHBIX, PEUYEIBUTATEIIBHBIX W CEHCOPHBIX
HapYILICHUI; YMEHUE UCTOJIb30BaTh MEPCOHAJIBHBIE CPEACTBA JOCTyNa."

Conep:xkanue yueOHOro npeamera «Ajaredpa»

[-1 xjacc
MatemaTudyeckui a3bIK. MaTemMaTuueckas MoJieb

ToxxnecTBEHHbIE TPEOOpa30BaHUS

YucnoBbie 1 OYKBEHHBIE BHIPAKECHUS

Bripaxkenne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacTtaHoBka
BBIPAKEHUN BMECTO ITIEPEMEHHBIX.

YucnoBbie u anrebpandeckue BBIpaKEeHHs. MaTeMaTHUYeCKUil S3BbIK |
MAaTEMATUYECKAsT MOJIEIIb.

PasenctBa

UucnoBoe paBeHCTBO. CBOWCTBAa YMCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOU.

YpaBHeHus



[lonaTe ypaBHeHMS W KOpHA ypaBHeHus. llpencraBnenue o
pPaBHOCWJIBHOCTH ypaBHeHHMU. O0nacth omnpenencHusi ypaBHeHus (00JacTh
JIOITYCTUMBIX 3HAUEHUI IIEpEMEHHON ).

Hctopusa maTemaTuku

3apoxaeHue aireOpbl B Henpax apudmeruku. An-Xopesmu. Poxaenue
OoykBeHHOU cumBoJuku. [1. depma, ®. Buer, P. [lekapr.

3anauun Ha Bce apupMeTUYECKUEe JeHCTBUS

Hcnonp3oBanue  TabmuI, CcxeM, UepTexked, JpYyrux CpeicTB
IIPEACTABIICHNS JAHHBIX [IPY PELICHUN 3a1a4H.

OCHOBHBIE METOJABI PELICHUS TEKCTOBBIX 3a1ay: apU(PMETUUYECKUH,
anrebpanveckuii, mepedop BapuaHToB. [lepBUUHBIC MPEACTABICHUS O APYTUX
METOJIaX pelIeHUs 3a/1a4 (TeOMeTpUUecKre U rpaduuecKiue METO/bI).

JInHeliHOE ypaBHEHHUE U €TI0 KOPHU

Pemienve nuHEWHBIX ypaBHEHUHN. JIMHENHOE ypaBHEHUE C MAPAMETPOM.
KonnuecTBo KOpHEN IMHENHOTO ypaBHEHUS. PellieHre IMHENHBIX YPaBHEHUH C
11apaMeTpoM.

JIuHeliHOE ypaBHEHHE C OJIHOM nepeMeHHo. KooparHatHas npsiMast.
[Tonsitue byHKIUU

JlekapToBBI KOOPAMHATHI Ha IJIOCKOCTH. DOPMUPOBAHUE NIPEICTABICHUN
O METaNnpeIMETHOM MOHATHUH «KoopAuHaThD. ['padux dynkumu. JluneiiHoe
YPaBHEHHE C ABYMS [IEPEMEHHBIMHU.

Jluneiinas GyHKIMA

CpoiictBa M rpaduk JUMHEHHOW GYHKUMHA. YTIOBOM KO3(PPUUIUEHT
npsamMoil. Pacnonoxxenue rpaduka JTMHEHMHONW (YHKIMH B 3aBUCUMOCTH OT €€
yriioBoro ko3¢ duimenta u cBooogHoro uneHa. Haxoxnenne ko3 huirieHToB
JUHEHHON (DYHKIIMM MO 3alaHHBIM YCJIOBHUSM: MPOXOXKIAEHUE MPSAMON uepe3
JBE€ TOUYKU C 3aJaHHBIMU KOOPAUHATAMH, IIPOXOKICHHUE NPSIMOMN Yepe3 JaHHYIO
TOYKY U MapajuieJIbHOM JaHHOU MPSIMOU.

B3auMHoe pacniosnoxxeHue rpaguKkoB TUHEHHBIX (YHKIIHMA.

CucrteMbl ypaBHEHUN

YpaBHeHHEe C JIByMsl NEPEMEHHBIMU. JIMHEWHOE ypaBHEHUE C IABYMs

nepeMeHHbIMH. [IpsiMas kak Tpaduyeckas MHTEpHpeTalus JUHEHHOro
YPAaBHEHUS C ABYMS [IEPEMEHHBIMMU.
[lonartue cucrembl ypaBHEHWW. PemeHne cucrteMbl ypaBHEHUH. MeToIbl
pELIeHUs] CUCTEM JIMHEHHBIX YPABHEHH C IByMs IEPEMEHHBIMU: TpaduuecKuit
METOJl, METOJ CJIOKEHHUS, METOJ NOJCTaHOBKH. CHCTEMBl JIMHECHHBIX
ypaBHEHHI C mapaMeTpoM. CHUCTEMBI ABYX JUHEWHBIX YPABHEHUW  JIBYMs
NepeMeHHbIMU. MeTo MOJCTaHOBKU. MeTol anreOpanveckoro CIIOXKEHUS.
CucreMbl [ByX JIMHEWHBIX YpPAaBHEHUHM C JBYMs II€PEMEHHBIMM Kak
MAaTeMaTUYECKUE MOJIEIIA PEAIbHBIX CUTYaLUH.

3anaun Ha ABMXKEHUE, pabOTy U MOKYIKU

AHanu3 BO3MOXHBIX CHUTYyallMil B3aUMHOIO PACIOJIOKEHHUS OOBEKTOB
Opyu HX JABWKEHUH, COOTHOLIEHHS OOBEMOB BBIMOJIHSAEMBIX pPabOT mpu
COBMECTHOM paboTe.

CrerneHb ¢ HaTypAJIBHBIM NIOKA3aTeNIEM U €€ CBOMCTBA



L{enbie BIpakeHUS
CreneHns ¢ HaTypaJbHBIM MOKa3aTelleM U ee cBoiicTBa. [IpeoOpa3zoBanus
BBIPAXEHU, COZIEpKALUX CTENIEHU C HATypaJIbHBIM IOKa3aTeNIEM.
TaGnuma ocHOBHBIX creneHeil. CBOMCTBAa CTENEHM C HATypalbHBIMU
HoKa3aTelsIMU. YMHOXEHHE U JIeJIeHME CTEeNEeHEeW C  OJMHAKOBBIMU
nokazatesnsiMu. CTeneHb C HyJIEBbIM IIOKA3aTENIEM.
OpnHowieHbl. ApuMeTHUecKre onepanu HaJl OJJHOUICHAMU
[Tonsitne ogHouneHa. CtangapTHbIA Buj oaHouwleHa. ClioKeHUE U
BBIYMTAHUE OJHOUYIEHOB. Y MHOKEHHE OAHOUYWIEHOB. Bo3BeaeHne oqHouIeHa B
HaTypaJibHYIO CTENEHb. JleleHne 0HOWIEHA Ha OJHOYJIEH.
Mmuorounensl. ApudmMeTndecKkue onepanuy HaJ MHOTOWICHAMU
[lonsitue MHorowieHa. Clok€eHHE€ M BBIUMTAHWE MHOTOYJIEHOB.
YMHOKEHHME MHOrO4WwleHa Ha OJHOWIEH. YMHOXEHHE MHOrOWJIEeHa Ha
MHOTOwWIeH. DOpMyJIbl COKpAIIEHHOIO YMHOXEHUs. JleneHne MHOrouieHa Ha
OJIHOWIEH. Pa3ji0KeHne MHOTOWIEHOB HA MHOKHUTEIN
Boinecenue oOiiero MHOXuUTeNs 3a CKOOKH. CrocoO TpyNnIupOBKH.
@opMyJIbl COKPAIIEHHOTO YMHOXEHMSI: Pa3HOCTh KBaJApaTOB, KBaJApaT CyMMBbI
U pa3HOCTH. PasnojkeHue MHOrowieHa Ha MHOXKHMTEIU: BBIHECEHHE OOILEro
MHOKUTEJNS 32 CKOOKH, TPYNIHUPOBKA, NMPUMEHEHHE (OPMYJI COKPAIIEHHOIO
yMHOXeHUs. KBaspaTHbIN TpexusieH, pa3nokeHHe KBaJpaTHOTO TpeXuyieHa Ha
MHOXUTENN. Pa3nokeHne MHOTOYJIEHOB Ha MHOXKUTEIN C MOMOILIBIO (HOopMys
COKpAIIEHHOTO0 YMHOX€HUs. Pa3nokeHre MHOTOWIEHOB Ha MHOXHUTEIH C
MTOMOILbI0 KOMOWHAIIMY PA3JIMYHBIX TPUEMOB.
Crartucrtuka
TabnmuuHoe W Tpaduueckoe NPEeNCTaBICHUE IaHHBIX, CTOJIOYAThIE U
KPYrOBBI€ TUArpaMMbl, TpaduKu, TMPUMEHEHUE AMarpaMM H TPaPUKOB IS
OMHCaHUsl 3aBUCUMOCTEM pealbHbIX BEJIMYMH, U3BJI€UCHHE WH(POpMaLuu M3
Ta0JINII, TUarpaMM U TpaPUKOB.
Jlornueckue 3anaun
Pemenue norudeckux 3aaad. PenieHue Joruyeckux 3aad ¢ MOMOIIBIO
rpadoB, TabmHII.

8-ii kiacc
AnreOpanyeckue qpobu. JpoOHO-paloHaIbHbIE BHIPAXKECHUS

Crenenb ¢ 1enbiM nokasatenem. [IpeoOpazoBaHue ApOOHO-THMHEHHBIX
BBIDAKEHUN: CJIOKEHUE, YMHOXEHHE, JelieHue. AureOpanyeckas IpoOb.
JlommycTuMbIe 3HaYCHUS TIEPEMEHHBIX B JAPOOHO-PAIMOHAIBHBIX BBIPAKCHHSIX.
Coxkpamienue anredbpandeckux apooOei. [IpuBeaeHue anredpandeckux apoOeit
K o60memy 3HameHaTento. ToxkaectBa. JledicTBus ¢ anreOpandecKUMHU
IpOoOsSIMU: CIIOKCHHE, BBIUMTAHWE, YMHOXXCHHE, JIeJICHHE, BO3BEJICHHE B
CTENEHb.

[IpeoOpazoBanue BeIpaKEHU, COACPKALTUX 3HAK MOYJIS.
PanmonansHass npoOb. OcCHOBHOE CBOMCTBO ApoOu. ToXIeCTBEHHBIC
nmpeoOpa3oBaHUs PAIMOHAIBHBIX BBIpOXECHHUN. PanmoHadbHbIE ypaBHEHUS.
CremneHpb ¢ OTPHUIIATEILHBIM IEIBIM ITOKA3aTEeIIeM.



®ynxmus y = v/x. CBoiicTBa KBaAPAaTHOTO KOPHS

Pannonanbnbie yncna

MHOXecTBO panuoHaJIbHbIX YKcesl. CpaBHEHHE palMOHATIbHBIX YHCEIL.
JlericTBUSA ¢ pauMoOHaIbHBIMU yncaaMi. [IpencraBnenne pamoHaabHOTO YUCa
NECATUYHOU IPOOBIO.

HppanmonanpHbIe yucia

[lonsiTHEe MppanMOHAIBHOIO 4Mcia. Pacrno3HaBaHWe HPpPALMOHAIBHBIX

gyucen. [Ipumepsl gokazarenscTB B anredpe. MppanroHaabHOCTh 4Kca \/E
[Ipumenenue B reomerpun. CpaBHEHHE UPPALMOHAIBHBIX Yncel. MHOXKeCTBO
NEUCTBUTENBHBIX yKcelsl. O0mre CBeACHHS O JEHCTBUTEIbHBIX YU CIIAX.

Hctopus Matematnku

beckOHEYHOCTh MHOKECTBA IIPOCTBIX YMCeN. Uuncna u JIMHBI OTPE3KOB.
Panmonansupie uncna. [loTpeOHOCTH B wupparuoHanbHbix unciax. [llkoma
[Tudaropa

KBagpaTHbie KOpHU

Apudmernueckuii KBajpaTHbIi KopeHb. [IpeoOpa3zoBaHue BbIpaKEHHI,
COIEp)KAIIMX KBAJAPATHBIE KOPHU: YMHOXXEHHE, JEJICHUE, BBIHECECHUE
MHOXUTENA U3-110]1 3HaKa KOPHs1, BHECEHUE MHOKHUTEIS 101 3HAK KOPHSI.
[TonsiTe 0 HaXOXIEHUM NPUOMKEHHOTO 3HAUEHUS KBAJpPaTHOTO KOpPHS.
CaoiicTBa kBaapaTHbIX KopHel. [IpeoOpazoBaHMs BBIpAKEHUN, COAEpPKALIUX

KBafpaTHbIe KopHH. DyHKIMS ¥ = VX, ee cBoicTBa U rpaduk. PyHKIHM Y =|X]|.

Uctopust matematuku

YpaBHEHUS BUIA X" = a.YpaBHCHUS B LIEJIBIX YUCIIAX.

HcTtopusi Bompoca O HaxOXACHUHU (POpMyJ KOpHEH anredpanvecKux
ypaBHeHU# creneHer, oonpmux yeteipex. H. Tapranes, k. Kapgano, H.X.
Abensb, D. I'anya.

KBaapatuunas GyHKIus
dynknus y=x>
dynkuus Y=x° u ee rpaduk. [paduueckoe pelieHre ypaBHEHHIA.

CaoiicTBa u rpaduk kBaapatnyHoi pyHkuuu (mapadomna). Ilocrpoenue
rpaguka KBaapaTUYHOW (GYHKUMM 1O ToukaMm. HaxoxnaeHue Hyseil
KBaJpaTUYHOU GbyHKUIUH, MHOKECTBa 3HAYEHUH, IPOMEKYTKOB
3HAKOIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOparHas MpoNOPIMOHATBHOCTD

CaoiicTBa QyHKITUH y _k I'unep6oina. I'paduxu GyHKITUH.
X

MHo»xecTBa 1 OTHOLIEHUS MEXITY HUMHU

MHOX€ECTBO, XapaKTepPUCTUUECKOE CBOWCTBO MHOXECTBA, DJIEMEHT
MHOECTBA, IyCTOE, KOHEYHOe, OeCKOHeuHOe MHOKecTBO. [loaMHOXKeCTBO.
OTHoOllIEHHWE  MPUHAJJICKHOCTH,  BKJIIOUCHHS, PABEHCTBA.  DJIEMEHTHI
MHOJKECTBA, CITOCOOBI 3aJaHHhs MHOXKECTB, paclo3HAaBaHUE ITOJMHOXKECTB H
AJIEMEHTOB MMOJIMHOYECTB C UCIOJIb30BAHHEM KPYTOB Dijepa.



Omnepanuu HaJi MHOKECTBAMHU

[lepeceyenre u O0O0bEAMHEHHE MHOXECTB. Pa3HOCTh MHOXECTB,
NOTIOJIHEHUE MHOXecTBa. MHTeprperanus onepanuidl HaJl MHOKECTBAMH C
IOMOIIBIO KPYToB Dilnepa.

KBagpaTHOE ypaBHEHHUE U €T0 KOPHU

KBagpaTHele ypaBHeHus. HemnonHbele KBajgpaTHbIE YypaBHEHUS.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHusa. Dopmyna KOpHEW KBagpaTHOTO
ypaBHeHusi. Teopema Buera. Teopema, obOpaTHasi Teopeme Buera. Pemenue
KBaJIpaTHBIX YPAaBHEHUMU: UCIOJIB30BaHUE (POPMYIBI JUISI HAXOXKACHUS KOPHEH,
rpaduyecKuil METO/ PELICHMs, Pa3JIOKEHNE Ha MHOXHUTEIH, TOA00p KOpHEH ¢
WCIIONB30BaHUEM TeopeMmbl Buera. KoamyecTBO KOpHEM KBagpaTHOTO
YpaBHEHUS B 3aBUCUMOCTH OT €ro TUCKpUMHHAaHTa. BUKBajpaTHbIE ypaBHEHUA.
VYpaBHEHUs, CBOAUMBIE K JINHEWHBIM U KBaJpaTHbIM. KBagpaTHble ypaBHEHUS C
apamMeTpOM.

Pemenne panoHanbHbIX ypaBHEHUM.

OcHOBHbIE METOABl PELIEHUS TEKCTOBBIX 3a/ay: aireOpandeckuil.
IlepBuuHble  NpEACTaBICHUS O  JPYrUX  METOJAX  peleHus  3aaay
(reomeTpuueckue u rpadUueCcKre METO/IbI).

JpoOHO-palinoHalIbHbIE YPaBHEHUS

Pemenue mnpocremux JapoOHO-TMHEHHBIX ypaBHeHui. Pemienue
IpOOHO-pallMOHAIBHBIX YPAaBHEHUN.

MeTtonb1 pelIeHus YpaBHEHUM: METO/IbI PaBHOCHIIBHBIX
npeoOpa3oBaHUl, METOJ 3aMEHbl [EPEMEHHOH, TIpapUUecKuil METO/.
Hcnonbs3oBanre CBOMCTB (DYHKIIMI NpU PEIIEHUH YPaBHEHUH.

[Ipocreiilme  uppalMOHANBHBIE  ypaBHeHHMs  BuUga  ,/f(x)=a,

JT0) =8 ()

CraHaapTHBIM BUJT YKCIIA.

9-i1 kmacc
PanroHanbHbIE HEPABEHCTBA U UX CUCTEMBbI
Hepasenctra

Uucnosele HepaBeHCTBA. CBOMCTBA YHMCIOBBIX HEpaBeHCTB. lIpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB 1P 3aJaHHBIX 3HAYCHUSAX NIEPEMEHHBIX.

HepasenctBo ¢ mnepemenHou. Ctporue W HECTpPOTHE HEPABEHCTBA.
O6nactb ompeeneHus: HepaBeHCTBAa (00JacTh JOMYCTUMBIX 3HAYEHHM
epEeMEHHOM).

JluHenHbIe HEpaBEHCTBA C OJHOM NEPEMEHHOM. PelleHue IMHENHBIX
HEPaBEHCTB.

KBanparneie HepaBeHCTBA C€ OOHOW niepeMeHHOM. KBaapatHoe
HEPaBEHCTBO M €ro peuieHus. PelleHne KBaJpaTHBIX HEPABEHCTB:
WCIIOJIb30BaHWE CBOMCTB u rpaduka KBagpaTHUYHOW (YHKIMH, METOJ
MHTEPBAJIOB. 3alMCh PEIIECHUs KBAJIPaTHOIO HEPAaBEHCTBA. PellleHue LenblX U
IpOOHO-pallMOHANBHBIX HEPABEHCTB METO/I0M MHTEPBAJIOB.



Cucrembl HEpaBEHCTB

CucrtemMbl HEpPaBEHCTB C OJHOW mMepeMeHHOHW. PemieHwe cucrem
HEPABEHCTB C OJHON NEepeMEeHHOM: JMHEWHbIX, KBaJpaTHbIX. M300paxkeHue
pEIIeHUs] CUCTEMbl HEPABEHCTB Ha YHWCJIOBOW MPsSMON. 3amuch pelieHus
CUCTEMbI HEPABEHCTB.

Cucrembl ypaBHEHHI

VYpaBHeHUe C JABYMs MEPEMEHHBIMHU, €ro pElIeHHe U Tpaduk.
Cucrtempl parMOHAIBHBIX YPAaBHCHHM, OCHOBHBIE METOJIBI WX PEIICHUS:
rpaduyeckuii, MOJCTAaHOBKA, anreOpanyecKkoe CII0KEHHE, BBEICHHE HOBBIX
nepeMeHHbIX. [IoHsATHE O PABHOCUIIBHOCTH CUCTEM YPABHEHUM.

3amaun Ha Bce apuMETUUECKHUE ISHCTBUS

Hcnonp3oBanue  Tabmui, CXeM, 4YepTexe, JApPYyrux  CpeacTB
MIPEICTABIICHUS] ITaHHBIX [IPU PELLICHUH 3a/1a4u.

3aiaun Ha ABWKEHHUE, pa0OTy U MOKYTIKU

AHanu3 BO3MOXHBIX CUTyalluil B3aMMHOTO PACIOJIOKEHUS OOBEKTOB
OpyU MX JIBIDKEHHH, COOTHOIIEHUS OOBEMOB BBINOJHAEMBIX pPabOT Mpu
COBMECTHOM pabore.

3ajaun HaA YaCTH, JJOJIU, TIPOLICHTHI

Pemenue 3ama4y Ha MPOIIEHTHI U JOJH.

OcHOBHBIE METOJBl PEIICHUS TEKCTOBBIX 3a/ay: apupMETUYECKUM,
anredpandeckuii, mepedop BapuaHToB. [lepBUUHBIE MPEACTABICHUS O APYTUX
METOJIaX PeIICHUS 3a/1au (TeOMETPUYECKUE U TpaduuecKrue METO/IbI).

Cucrembl ypaBHEHHWH KakK MaTEMATUYECKUE MOJEIU pPEalbHBIX CUTYyalldi
(TEeKCTOBBIC 3a7a4M).
Hctopust maTeMatuku

Bo3HUKHOBEHHE MaTeMAaTUKHU KaK HAyKH, 3Tanbl €€ pa3BuTus. OCHOBHbIE
paszenbl MaTeMaTHKW. Bpigaroniuecss MaTeMaTUKHM M MX BKJIaJ B Pa3BUTHE
HayKH.

Yucnosbie GyHKIUU
[Tonsitue byHKIIUU

Onpenenenue (QyHKIMM, cnocoObl 3amanus  (yHkiuu. OOIacTh
ompeneneHusi, ooOmactb 3HaueHWd  Qynkmuu.  CBoiicTBa  (QYHKIIMIA:
MOHOTOHHOCTh, OTPAaHUYEHHOCTh, HaWOOJIbIlIeE W HAUMEHbBIIEE 3HAYCHUS
GyHKIIMM Ha 3aJaHHOM TMPOMEXKYTKe. UYeTHbIe W HEYETHbIE (PYHKIUH.
Ocobennoctn ux rpadukoB. HarnsgHo-reomeTpuueckue NpeaCTaBIECHUS O
HEMPEPBIBHOCTH M BbINYKJIOCTU (GyHKUMA. OO030p CBOMCTB U TrpaduKoB
n3BeCTHBIX GyHKIMH. PyHkiuu y=x", y=X" (N — HaTypaJbHOE YHCIIO), UX
CBOMCTBa U rpadukmy.

CnocoObl  3amanus  (QYHKIUNA:  aHATMTUYECKUW,  Tpaduyeckuit,
tabymmunblil. ['paduk ¢ynknuu. [lpumepsr GyHKIMHI, MOTydaeMbIX B MPOIIECCE
MCCJICIOBAHMS PA3JIMYHBIX PEATBHBIX MPOIIECCOB M PEIICHUS 3a7ad. 3HAUCHHUE
¢yHkuu B Touke. CBoicTBa (yHKIMI: 00JacTh ONpeAeseHusi, MHOKECTBO
3HAUYCHUM, HYJIH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTD,
MPOMEKYTKA BO3pacTaHus U YObIBaHUWS, HaWOOJbIIEe W HAUMEHBIIEE
3Hauenus. MccnenoBanue GyHKIMU 0 €€ rpaduKy.



[IpencraBienne 06 acHMOTOTaX.

HenpepbieHOCTh QyHKIIMU. KycouHO 3a1aHHbIC (DyHKIIHH.

dynkius Y=Kx? u ee rpaduk.

[IpeoOpazoBanne rpaduka GYHKOUA y= f(x) A T[TOCTPOCHHUS
rpad¥KoB QyHKIMA BUIA y = af (kx+b)+c-

Anroput™ noctpoeHus rpaduka pyakmun y = f(xX + 1) + m, y = f(x +

), y = f(x) + m. I'paduueckoe pemienne ypaBHeHmid. ['paduku GyHKIHI
y =%, y=|x

['paduku byHKIMN y=a+ L oy =3x-
X

+b
[TorpemHocTh M TOYHOCTH MpuOIMXKeHUs. [lociaenoBarenbHOCTH WU
porpeccuun
Hucnosas MOCIIEI0BATEIBHOCTD. Onpenenenue YU CIIOBOU

MOCJIEIOBATEILHOCTH M CHOCOOBI €€ 3aJaHMs: aHAJTUTHYECKUM, CIOBECHBIH,
PEKyppeHTHBIN. [IpuMeppl 4MCIIOBBIX NOCIENOBATENBHOCTEN. MOHOTOHHBIE
MOCJIEIOBATEIbHOCTH. beCKOHEUHBIE MMOCIEeN0BATENbHOCTH. ApudMeTHuecKas
nporpeccusi U ee cBoiicTBa. ['eoMerpuueckas mporpeccus. Popmyna oOIiero
YI€Ha W CYMMBbI N TEPBBIX YJICHOB apHU(PMETUUYECKON U T'€OMETPUUYECKOMN
nporpeccuii. Cxoasamascs reoMeTpudeckasi nporpeccus. XapakTepUCTHUECKHE
CBONCTBA.
Uctopusa maTemaTuku

3amaua Jleonappo Iluzanckoro (dubGoHauyun) o0 KpoJUKax, 4YHCIA
®ubonauun. 3amaya o mIaxMaTHOHW nocke. CXOAMMOCTb TI'€OMETPUUECKOH
IPOrPECCHH.

CrarucTuka u Teopust BEpOSITHOCTEN

Cratuctuka

TabnuuHoe W rpaduyeckoe MNpPEACTaBICHUE [IaHHBIX, CTOJOYAThIC U
KPYTOBBbIE JuarpamMMmsbl, Tpaduku, MPUMEHEHHE TuarpaMM U TpapuKOB IS
OMMCAHUs 3aBHCUMOCTEW peajbHbIX BEJIUYHMH, U3BJICUYCHHE HH(POPMALUU W3
Tabnui, auarpamm u rpaduxoB. OnucatenbHble CTATUCTUYECKUE MOKA3aATENIn
YHUCJIOBBIX HA0OpOB: cCpelHee apu(pMETHUYEeCKOoe, MeauaHa, HauOoJsblliee M
HavMEHbIIEE 3HA4YeHusA. Mepbl pacceMBaHus: pa3Mmax, [IHCHEPCUs U
CTaHAAPTHOE OTKJIOHEHHE.

CnydailHas  U3MEHYMBOCTh.  M3MEHUYMBOCTH MpPU  U3MEPECHUSX.
Pemaronue npaBuiia. 3aKkOHOMEPHOCTH B U3MEHUMBBIX BEJIMUMHAX.

CmyqaitHbie COOBITHS

Cny4dailHple ONBITHI  (IKCIEPUMEHTHI), BJIEMEHTAPHbIC CIy4dailHbIe
coobiTust (Ucxoanl). BepostHocTH »neMeHTapHbIX coObITUN. CoObITHS B
CIIy4ailHbIX SKCIEPUMEHTAX U 0J1aronpusTCTBYIOIINE 3JIEMEHTAPHBIE COOBITHS.
BepositHoctTr  ciydailiHbiXx  cOObITHI. ONBITBI € PaBHOBO3MOXKHBIMHU
aJeMEeHTapHbIMU  cOObITHsIMU. Kilaccuueckre BEpOSITHOCTHBIE OIBITHI  C
UCIIOJIb30BAaHUEM MOHET, KyOukoB. IIpeacTtaBieHue cCOOBITHI C MOMOILBIO
nuarpamMm  Oisepa.  [IpoTuBomosioxkHbIE  COOBITUS, OOBEIUHEHHE U
nepeceyenue coObiThil. IlpaBuno cnoxenust BeposiTHocTel. CiydailHblid



BeIOOp. [lpeacTtaBieHuwe »sKkcrepuMeHTa B BuIe JepeBa. HeszaBucumbie
COOBITHSI. YMHOXKEHHE BEPOSTHOCTEN HE3aBHCUMBIX COOBITHIA.
[TocnenoBarenbHble  HE3aBUCHMBbIE — HcOblTaHus.  lIpeacraBimeHune o
HE3aBUCUMBIX COOBITUSX B )KM3HHU.

DNeMeHThl KOMOMHATOPUKH

[IpaBuno ymMHOXEHUs, MepecTaHOBKH, (hakTopuan yucia. CouetaHusi u
yucyno coyeranu. Popmylsia uyuciia codyeranuu. TpeyronsHuk Ilackans.
OnbITel ¢ OONBIIMM YHCIOM PaBHOBO3MOXHBIX JJIEMEHTAPHBIX COOBITHH.
Brruucnenne BepoSTHOCTEH B OMBITaX C MPUMEHEHHEM KOMOMHATOPHBIX
dopmyn. Ucneiranust bepraymmu. Yenex n Heynada. BepostHocTu coObITHIA B

CEpHUU UCIIBITaHUN bepHyun.
Cny4daitHble BETUYUHBI

3HaKOMCTBO CO CIIy4ailHbIMH BEJIMYMHAMH Ha NPHUMEPAaX KOHEYHBIX

AUCKPCTHBIX CquaﬁHBIX
MaremaTudeckoe OXHNAaHHC.

BEJIMYHWH.
CsBoiicTBa

Pacrnipenenenue
MaTEMaTU4YECKOT 0

BEPOATHOCTEHN.
0KHIaHUSL.

ITonarue o 3akoHE OOJIBIIUX YMCEIL. I/ISMCpeHI/IG BepOHTHOCTeﬁ. HpI/IMeHeHI/Ie
3aKoHa OOJIBIIIUX 4YHCEI B COMMOJOTHNH, CTPAXOBAHHH, B 3APABOOXPAHCHHMH,
oOecrnieueHn 0€30ITaCHOCTH HACCJICHHUS B I-Ip63BI)I“IElI\/JIHI:.IX CUTyalu:ix.

I/ICTOpI/IH MaTCMAaTHUKH

HcTokn Teopu BEpPOSITHOCTEM: CTPaxoBOE MAEN0, a3apTHble Urpbl. IL.
®epmMma, b. [Tackans, . bepuymu, A.H. Koamoropos.
TemaTuveckoe MNJIAHUPOBAHUE

7 KRJ1acc
Nen/m | HaumenoBaHue pa3enon Kon- | U3 JIeATCIIbHOCTh YUUTEISI C YYETOM
BO HUX K. | paboyell mporpaMMbl BOCITUTAHUS
4acoB | p.
(Bcer | (xoin-
0) BO )
[ToBTOpEHME Kypca MaTeMaTHKHA | 3 Bocnuranue aKKypaTHOCTH,
5-6 kmace HAaCTOMYMBOCTH M  OPraHW30BaHHOCTH
IpU  TIOCTPOEHUH  T'€OMETPUUYECKUX
15 1 yeprexxed. [IpoekTupoBaTh cUTyanuu u
JInneliHOe ypaBHEHHE C OTHOU cOoOBITHS,  pa3BUBAIOIKE  KYJIbTYpPY
IIEPEMEHHOM NepeKUBAHUN 51 LICHHOCTHBIE
1 BBenenue B anreopy 3 opueHTaun  pebeHka.  Bocnuranue
TBOPYECKOTO CTHIIS MBIIUICHHUS,
2 JIuneliHOEe ypaBHEHHE C OHON 6 BKITFOYAIOIICTO B cebs
MepeMEeHHON c000pa3uTENbHOCTh, HAOIIOATEIbHOCTD,
XOpOIYIO aMsTh, BOCIIUTaHHE
3 Perierwe 3a1a4 ¢ MOMOIIBEO 6 MPUBBIYKU K CAMOIIPOBEPKE, MOTUYNHEHUS
ypaBHeHuii CBOMX JICHCTBHM IIOCTaBJICHHOM 3ajade,
JIOBEJICHHs HayaTol pabOThI A0 KOHIIA.
[lenble BeIpakeHUs 45 3 YcTanaBiuBaTh JIOBEpUTENbHbBIE
4 ToxnecTBeHHO paBHbIE 2 OTHOILIEHUSI ~ MEXAY  YUUTEIeM U
BhIpakeHUs. ToXIecTBa oOy4armuMmucs, CIOCOOCTBYIOIINUX
5 CreneHsb ¢ HaTypaIbHBIM 2 MIO3UTUBHOMY BOCIPUSATHIO YYalIUMHCS
MOKa3aTeyieM TpeOOBaHUN W TPOCKO  ydUTeNs,
6 CBOICTBA CTENIEHH C 3 noOyX1aTh 00yJaronmxcs cooM01aTh Ha




HAaTypAJIbHBIM II0Ka3aTeJIeEM

ypoKe OOIIETPUHSATHIC HOPMBI

7 OHOYWIEHBI 3 MOBEJICHUsA, TMpaBWia OOIIEHHS  CO
8 MHorouieHbl 1 cTapiiuMH (yYUTEISIMU) U CBEPCTHUKAMHU
9 CnosxeHue U BBIYUTaHHE 2 (oOy4aromumucs).
MHOTOYJICHOB [TpuBnexaTh BHUMaHHE OOYyYarOIUXcsA K
10 VYMHOKEHUE OJITHOYJICHA Ha 2 HECHHOCTHOMY AacCIICKTy H3Yy4YacMbIX Ha
MHOTOWIEH YPOKE SIBJIEHUM, IOHATUH, TPUEMOB
11 YMHOKEeHHE MHOTO4JIeHa Ha 3 dopmupoBanue y yqamuxcs
MHOTOWJIEH IIPEJICTABICHUSI O MaTEMaTUKE KaK YacTH
12 Pa3noxeHre MHOrO4JI€HOB Ha 3 00I1Ie4eI0BEYECKON KYIBTYPBI.
MHOXHATENN. BeiHecenue o01ero Paspurue Yy 00y4aromuxcs
MHOKHTENIS 32 CKOOKH MPOCTPAHCTBEHHOTO  BOOOpaXXEHUS U
13 Pa3o)keHre MHOTOYICHOB Ha 2 JIOTHHCCKOTO MBIIIICHAA yTeMm
MHOXKHTEIN. MeTon CUCTEMAaTUYECKOTO M3yYeHUs CBOICTB
TPYNIUPOBKHU yHKIHY.
14 TIpON3BEACHHE PA3HOCTH U 4 [Tpuobperenue HAaBBIKOB ‘léTK?FO
CYMMBI ABYX BBIP&KEHHUil BBITNIOJTHEHUS] MATEMaTUYECKUX 3aMHUCEH.
15 Pa3HocTh KBagpaToB ABYX 2
BBIPAYKCHU I
16 KBanpat cymmbl 1 kBajgpar 4
Pa3HOCTH JIBYX BBIpaXXCHUI
17 [IpeoOpazoBaHre MHOTOYJICHA B 4
KBaJIpaT CyMMbI WJIH Pa3HOCTH
JIBYX BBIpa)KCHUI
18 CymMma 1 pa3HOCTh KyOOB JIBYX 4
BBIPA)KCHUI
19 [Ipumenenue pa3nuuHbIX 4
CHOCO0O0B Pa3IOKEHHS
MHOTO4JIEHa HA MHOKUTENH
12 [TpuBnexkaTh BHUMaHHE OOyYaromuXcs K
OyHKIIH LIEHHOCTHOMY AaCMeKTy HU3y4aeMbIX Ha
YPOKE SBIICHUH, TOHATUH, NPUEMOB.
20 2 WunmmupoBath " TIOJ/IEP’KUBATh
CBs31 MeX]ly BETMUYMHAMHU. HCCIJIE0BATEIBCKYIO JesITeIbHOCTD
OyHKIHS o0ydJarmuxcsi B paMKax peanu3anuu
UMU UHIAUBUAYAIBHBIX M TPYIIOBBIX
21 Crioco0bl 3a1anust PyHKITUN 2 MCCJIEI0OBATENIbCKUX TIPOEKTOB, YTO JACT
oOy4aromumces BO3MOXXHOCTh
22 I'paduk Gyakmmm 2 OpPUOOPECTH  HABBIK  YBa)KUTEJIBHOT'O
OTHOILIEHUS K qyKUM uzesm,
23 Jluneitnas GyHkus, ee rpapuk u | 6 opopMmieHHBIM B paboTax  JIpyrux
CBOIICTBA HCCleoBaTeIeH. [IpuoGperenue
HaBBIKOB 4ETKOTO BBITTOJTHEHUS
MaTeMaTHYECKUX 3aMUCeH.
CucreMbl TUHEHHBIX YpaBHEHUH ¢ AByMs | 17 Nuannmnposats 51 OAJEPKUBATH
IIEPEMEHHBIMH. HCCIIE0BATEIBCKYIO JESITEIbHOCTD
24 VYpaBHeHus ¢ AByMs 1 o0ydJarmuxcsi B paMKax pearu3anuu
NEePEMEHHBIMU UMU UHIAUBUAYAIBHBIX M TPYIIOBBIX
25 JIuHeitHOE ypaBHEHUE C IBYMsI 3 HCCIIENOBATEIBCKUX IIPOEKTOB, YTO IacT
NIEPEMEHHBIMH U €ro rpaduk o0yyaromumcs BO3MOKHOCTh
26 CHuCTeMbI YpaBHEHHH C IBYMSI 2 IpPUOOPECTH  HABBIK  YBAXHUTEIHLHOTO
nepeMeHHbIMHU. ['paduueckuii OTHOLLIEHHUS K 9y)KUM UM,




METO]I PELICHUS opopmieHHBIM B paboTax  JOpyrux
27 Pemenue cucreM TuHEHHBIX 3 HcCie10BaTeNen. [ToOyxnaTh
ypaBHEHUN METOJIOM oOyyaromuxcst coOnoaTh Ha  YpOKe
MIOJICTAHOBKHU OPUHLMIIBL  y4eOHOW JUCUUIUIMHBI U
28 Pemenue cucrem JIMHEHHBIX 2 camoopranuzanuu. OpraHu3oBBHIBATH B
YpaBHEHUI METOJIOM CIIO>KEHUS pamKax ypoka MOOIIPEHNE
29 Pemienue 3aa4 ¢ MOMOIIBIO 6 y4e0HOI/COIUANTBHON YCIIEITHOCTH.
CUCTEM JIMHEHMHBIX YPaBHEHUI
Crarucruka 9) Peanm3oBbiBaTh BOCIIUTATEIbHbIE
Hrorosoe nmoBTopeHue 8 BO3MOXKHOCTHM B Pa3lIMYHBIX  BHUAAX
[TpoMexyTodHas aTTecTalus JIeSITEIIbHOCTH 00yJaronmxcst co
CJIOBECHOM (3HAKOBOI)OCHOBOW: BBIBOJIBI
U JIOKa3aTenbCTBO  (HopMyIn, aHaIU3
bopmy, pelieHue TEKCTOBBIX
KOJIMYECTBEHHBIX U KAYECTBCHHBIX 3a/1a4,
BBITIOJTHEHHE 3a/laHui 1o
pa3rpaHUYECHUIO MOHSITUH.
[IpoexkTupoBaTh CUTyallud U COOBITHS,
pa3BHUBAIOIINE KYJIBTYPY IMEPS)KUBAHUA U
[EHHOCTHbIE  OpUEHTAalMK  peOeHKa.
Onuparbcss HA ICHHOCTHBIC OPUCHTHPHI
00y4armuxcs c y4eToM
BOCTIMTATEIILHBIX 0a30BBIX
HAI[MOHAJILHBIX IICHHOCTEeH. DBbIkazaTh
CBOMl HMHTEpEeC K YBJICUCHHUSM, MeuTaM,
JKU3HEHHBIM IUIaHaM, MpolyieMaM JeTeit/
00yJaOMUXCsl B KOHTEKCTE COACPIKAHMSI
y4eOHOro NMpeMeTa.
Bcero 105 U3
HUX 6
K. P.
8 kiacc
Nen/m | HaumeHoBaHue pasnenoB Kon- | U3 JlearenbHOCTh  yuMTENS € YYETOM
BO HUX K. | pabodeil mporpaMMbl BOCIIUTAHUS
4acoB | p.
(Bcer | (kox-
0) BO Y)
44 3 Bocnuranue TBOPUYECKOTO CTHIIA
PanmonabHbBIC BRIpaKEHUS MBINJICHHSI, BKIIOYAIONIETO B ce0s
CO00pa3UTENbHOCTh, HAOMIOIaTETHHOCTH,
1 3 XOPOIITYIO MaMsTh, BOCITUTAHUE
MPUBBIYKU K CAMOIIPOBEPKE, MOAUYUHEHHS
PanmonansHbie 1pobu CBOMX JICHCTBHM IIOCTaBJICHHOM 3ajade,
JIOBEJICHUsI HA4aTOi paboThI 10 KOHIIA
2 3 o yCTaHaBIUBATh JIOBEPUTEIbHBIE
OcHOBHOE CBOMCTBO OTHOIICHHSI ~ MEXIy  y4UTelleM |
paloHaIbHON Jpodu 00yyaromuMucs, CIOCOOCTBYIOIIUX
MMO3UTUBHOMY BOCIIPHUSATHIO YYaITIMUCS
3 CrnosxeHue ¥ BEIYUTAHNC 4 TpeOOBaHUN W TPOCKO yuHTens, o
paIMoHaIbHBIX Ipo0ei C moOyX)aaTh 00yJaronIuxcsi COOII0IaTh HA
OANHAKOBBIMHU 3HAMCHATCIIIMHU YpOKe ° O6HlerI/IH5[Tble HOPMBI




4 CnoxxeHue ¥ BbIYUTAHUE 4 MOBEJICHUSA, TpaBWia OOMICHHUS  CO
paInMoHAIBHBIX APOOECH C CTapPIIUMU(YIUTEISIMU) U CBEPCTHUKAMHU
Pa3HBIMU 3HAMEHATEISIMU (oOyyarormumucs); . [IPUBJICKATH

BHUMaHUE oOy4aromuxcst K

S) YMHOKEHUE U JIeJIeHHE 3 LIEHHOCTHOMY aCIIeKTy H3y4aeMbIX Ha
paLMOHANBHBIX APOOEH. YPOKE SABJICHHMM, IOHATHH, NPUEMOB ©
BosBeznenne panuoHaibHON pcann30BbLIBaTh BOCIIUTATCIIbHBIC
IpoOu B CTENEHb BO3MOXKHOCTM B Pa3IMYHBIX  BHUJAAX

JeSATEIBHOCTH oOyyaromuxcs co

6 7 CIIOBECHOM (3HAKOBOW)OCHOBOM: BBIBOJIBI
ToxnecTBeHHbIE TPeoOpa3zoBaHUs M JI0Ka3aTeabCTBO  (opMyn, aHaIW3
palMOHAIBHBIX BBIPAXKCHUN bopmy, pelieHue TEKCTOBBIX

KOJIMYECTBEHHBIX U KaYECTBEHHBIX 3a/1a4,

7 5 BBITIOJTHEHUE 3aaHui 1o
PaBHOCUIBbHEIC YpaBHCHHA. pa3rpaHUu4YCHUIO MOHSITHH. °
PannonanbHble ypaBHEHUS MPOEKTUPOBATh CHUTYallUd U COOBITHS,

pa3BUBAIOIINE KYJIBTYPY NEPEKUBAHUN U

8 4 LICHHOCTHbIE OpUEHTAlMK peOeHKa e
Cremnens ¢ HebIM Onuparbcs Ha LIEHHOCTHBIE OPUEHTHUPHI
OTPHULATCIIBHBIM ITIOKA3aTCJICM o6yqa}omp[xc;1 C Y4€TOM

BOCIIMTATEIbHBIX 0a30BbIX

9 6 HAIlMOHAJIbHBIX ILIEHHOCTEH. ® BBIKA3aTh
CBolicTBa CTENEHHU C LEIBIM CBOM HMHTEpPEC K YBIICUCHUSIM, MEUTaM,
IOKa3aTeJIcM JKU3HCHHBIM TUTaHaM, MpoOJieMaM JeTeit/

00yyaroImuxcst B KOHTEKCTE COJEpKaHUS

10 OyHKIHA yzg U €€ CBOMCTBA 5 y4eOHOro IMpeiMera; ® MHUIMUPOBATh U

MO IEP/KUBATH M CCIIEI0BATEIBCKYIO
JEeSITeIbHOCTh O0yYarOMMXCsl B paMKax
pealM3alMM MMM HMHIWBHIYaJIbHBIX U

IPYNIOBBIX
KBanpatssle kopHHU. J[eliCTBUTENBHbBIE 25 o yCTaHaBIUBAaTh JIOBEPUTENIbHbBIE
qucna OTHOLIEHMsSI ~ MEXAYy  Y4YUTEIeM WU
00yJaronMMucs, CIOCOOCTBYIOIIUX

11 dynxus y=x° u ee rpaduk 3 MIO3UTUBHOMY BOCIPHUATHIO Yy4YalIUMUCS

TpeOOBaHUN U TPOCHO yuuTens, e

12 KBagpaTHble KOpHH. 3 no0yXJaTh 00y4aromuxcs co0I0AaTh Ha
ApudmeTnueckuii KBaapaTHBIN YPOKE; e  OOUICTIPUHATBHIC  HOPMBI
KOpEHb MOBEJCHUsA, TMpaBWia OOIIEHHS  CO

CTapIIUMHU(YUUTENIMU) U CBEPCTHUKAMHU

13 2 (oOy4arommmucs); . MPUBJIEKATh

MHOKECTBO U €T0 3JIEMEHTHI BHUMAaHUE 06yqa}()]_]_[p1xc;{ K
LIEHHOCTHOMY AaCMeKTy HU3y4aeMbIX Ha

14 HoamuosxkecTso. Onepannn Ha 2 YPOKE SIBIICHUMW, IOHATUN, MPUEMOB; ®

MHOXECTBaMU peanu3oBLIBATH Ha ypOKax
MOTUBHPYIOIIMN  MOTEHIHAT  KOMODa,

15 HwucnoBeie MHOXKECTBA 2 paspshkaTh HaNpPSOKEHHYIO OOCTaHOBKY B
KJIacCe. peain30BbIBaTh BOCIIUTATEIbHbBIE

16 CBoiicTBa apI/I(bMeTI/ILIeCKOFO 4 BO3MOXHOCTHU B pa3IMYHbIX BHJIaX
KBaJIpaTHOT'O KOPHS NeATETLHOCTH oOyuaromuxcst co

CJIOBECHOM (3HAKOBOI)OCHOBOM: BBIBOJIbI
17 ToxnecTBeHHble peoOpa3zoBaHus | S U JI0Ka3aTeabCTBO  (opMyn, aHaIW3

BBIpa)KeHHﬁ, COZACPpKAIINX




apupMeTHYeCKre KBaIpaTHbIC
KOpHH

18

dynxus y=vx u ee rpadux

dbopmyn,  pelieHue e  TEKCTOBBIX
KOJINYCCTBCHHBIX U KAYCCTBCHHbIX 3a/1a4,
BBITIOJTHEHUE 3alaHui 1o
pasrpaHU4YeHUIO TOHATUI

KBazgparHble ypaBHEHMS

26

19

KBagparusle ypaBHEHUS.
Pemenne HENMOJIHBIX KBaIpaTHBIX
YpaBHEHUH

20

@opMyita KOpHEH KBaPaTHOIO
YPaBHEHHUS

21

Teopema Buera

22

KBanpaThblii TpexusieH

23

Pemenue ypaBHeHuii,
CBOJAIIUXCS K KBaJJPATHBIM
YpaBHEHUSIM

24

PammonansHbie YpaBHCHU KaK
MaATEMAaTHYCCKUEC MOOCIIN
PCaJIbHBIX CI/ITyaHI/Iﬁ

[IpoexkTupoBaTh CUTyallUd U COOBITHS,
pa3BHUBAIOIINE KYJIBTYPY IMEPEKUBAHUNA U
LEHHOCTHbIE  OpUEHTAalMu  peOeHKa.
Onuparbcss Ha IICHHOCTHBIC OPUEHTHPHI
00y4armuxcs c y4eToM
BOCITUTATEIILHBIX 0a30BBIX
HAI[MOHAJIbHBIX LEHHOCTEH.
dopmupoBaHue IKCIIEPUMEHTATBHBIX
YMEHUH, YMEHUH OOBSACHATH SIBJICHHS,
NPUMEHSTh 3HAHWSA K PEIICHHUIO 3aj1ad.
[IpuBnekarb BHUMaHHE OOYYaIOIIUXCS K
[IEHHOCTHOMY AaCIeKTy HW3y4aeMbIX Ha
ypOKe SBIEHUH, TOHATUH, MPHUEMOB.
Peanu3oBniBaTh BOCTIMTATEIILHBIC
BO3MOXKHOCTH B Pa3lMYHBIX  BHUAAX
IEeATEILHOCTH 00yJaronmxcst co
CJIOBECHOU (3HAKOBOM)OCHOBOW: BBIBOJIBI
U JIOKa3aTenbCTBO  (OpMyI, aHaIU3
bopmy, pelieHue TEKCTOBBIX
KOJIMYECTBEHHBIX Y KAYECTBCHHBIX 3a/1a4,
BBITIOJTHEHHE 3a/laHui 1o
pa3rpaHUYECHUIO MTOHSITUH.
YcTaHaBiuBaTh JIOBEpUTEIbHbBIE
OTHONIICHHSI ~ MEXIYy  Y4YUTEIeM W
o0Oy4armuMucs, CIOCOOCTBYIOLTUX
MMO3UTUBHOMY BOCIIPUSATHIO YYaITUMUCS
TpeOOBaHUHN U TPOCHO yUUTEIIL.

[ToBTOpEHME U cUcTEMAaTU3ALMS
y4eOHOro MaTepuaa
[IpoMexxkyTouHas arrectanus

13

PeaJ'II/ISOBI)IBaTB BOCIIUTATCIBbHBIC
BO3MOKHOCTM B  Pa3jIMYHBIX  BHUIAX
NEATEIILHOCTH 00yJaroImxcst co
CJIOBECHOM (3HAKOBOM)OCHOBOW: BBIBOJIBI
W JI0OKa3aTreabCcTBO  (opmys, aHamu3
bopmy, pelienue TEKCTOBBIX
KOJINYECTBCHHBIX U KAUYE€CTBCHHbIX 3a/1a4,
BBITTOJTHEHUE 3aJaHuM o
pa3rpaHUYECHUIO TOHSITUH. .
OpraHW30BBIBATh Ui  OOy4YaIOIIUXCS
CUTyallMii KOHTPOJII M OIEHKU (Kak
y4eOHBIX JOCTH)KCHUU OTMETKAMH, TaKu
MOpa.]'H)HI)IX, HpaBCTBeHHLIX,
rPaXXAAHCKUX MOCTYIIKOB) ® OMHPAThC
HAa JKU3HEHHBIH OMNBIT O00yYaroIIuXCs,
YTOLIHSISI YTO OHH YUTAKOT, YTO OHHU
CIyLIAOT, BO YTO OHHU MUIPAKOT, O YEM
FOBOpSIT Ha nepeMeHaX, O 9Y€M YaTiTCs B
ceTax?

Bcero

108

13
HUX 6




9 kJacc
Neri/m | HaumeHoBaHME pa3ienion Kon- | U3 JledaTenbHOCT,  y4uTENSI € YYETOM
BO HUX K. | pabodell mporpaMMbl BOCTIUTAaHUS
4acoB | p.
(Bcer | (koin-
0) BO 4)
Hepasencrsa 20 1 Bocnuranue aKKypaTHOCTH,
HAaCTOMYMBOCTU U  OPraHU30BAHHOCTH
1 YucinoBble HEpaBEHCTBA 3 OpU  TOCTPOCHHH  T€OMETPHYECKUX
yepTexked. o BocnuraHue TBOPYECKOTO
2 OcHOBHbIE CBOMCTBA YHCIIOBBIX 2 CTHJISL MBIIIUICHHUS, BKJIIOYAIOIIETO B ceOs
HEPaBEHCTB CO00pa3UTEIbHOCTh, HAOIIOIATEIbHOCTD,
XOpOLIyl0  HamsATh, ©  BOCIHMTaHUE
3 CrnoxeHue 1 yMHOXEHHE 3 IIPUBBIYKU K CaMOIIPOBEPKE, MOAUYNHEHUS
YHCIIOBBIX HEPABEHCTB CBOMX JCHCTBHUIl MOCTaBICHHOHN 3ajaue,
JIOBEJICHUS HA4YaToOil pabOThI 10 KOHIIA ®
4 HepaBenctBa ¢ oqHOM 1 yCTaHaBJIUBATh JIOBEpPUTEIIbHbIE
NepeMEHHOMN OTHOIICHHUSI ~ MEXIY  YYHUTEIeM U
o0Oy4armuMucs, CIOCOOCTBYIOLTUX
5 Penrenue nuHEHHBIX HEPABEHCTB | 5 MO3UTUBHOMY BOCHPHUATHIO YYaITUMHCS
C 0JIHOM mepeMeHHou. YucnoBbie TpeOOBaHUN W TPOCKO yuHTens, ©
IIPOMEXKYTKHU noOyxJ1aTh 00ydaroumxcs cooM01aTh Ha
ypoKe ) OOILIETIPUHATBIE ~ HOPMBI
6 CucreMbl TMHEHHBIX HCPaBCHCTB 6 MMOBEIECHUS, npaBuia O6H.[€HI/I${ cO
C O/IHOM IEPEMEHHOM crapiMMH(y4UTENIIMA) ¥ CBEPCTHUKAMU
(oOyvarommmucs
KBanparnunas GpyHkuums 38 2 e  dopmupoBaHHE y  yYalIUXCS
MPECTAaBICHUS O MaTeMaTHKE KaK YacTH
7 [ToBTOpEHUe 1 pacmmpeHne 3 o0111e4enoBeyecKon KYJIBTYPBI.
CBEJIeHUH 0 PyHKIUH @OopMHpOBAaHNE OLEHOYHBIX YMEHHM.
OOecnieunTh yCIOBUS JUIs BOCHUTAHUSA
8 CaoiicTBa pyHKIUU 3 MOJIOKUTETBHOTO UHTEpeca K
uzyyaemomy rmnpenmery. dopmupoBanue
9 IToctpoenue rpapuka GyHkuuu y | 3 AKCIIEPUMEHTAJIbHBIX YMEHHMM, YMEHUN
= kf(x) OOBSICHATH SBJICHUS, MPUMEHATh 3HAHUSA
K peleHuto 3agad. MuunuupoBates u
10 [Toctpoenue rpaduka pynkuuu y | 4 MIOAICPKUBATH UCCIIEN0BATEIBCKYIO
=f(x) +buy="f(x+a) JIeATEIbHOCTh OOYYAIONIMXCS B paMKax
peanu3alMy HWMH HWHIUBUAYAIBHBIX U
11 KBaHpaTI/I‘IHaSI q)YHKHI/ISI, ee 6 IrpynmnoBBIX HCCIICO0BATCIIbCKUX
rpa(l)puq U CBOMCTBA MMPOCKTOB, YTO OaCT OGy‘IaIOIJ_II/IMC}I
BO3MOYKHOCTh npuodpecTu HaBBIK
12 7 YBKUTEIBHOTO OTHOLICHUS K YYXHM
PemieHne KBagpaTHBIX unesM. PasButne 'y  oOydarommxcs
HEPaBEHCTB IPOCTPAHCTBEHHOTO  BOOOpP@XEHUS H
JIOTHYECKOTO MBIIUTCHUS myTeM
13 CHCTeMbl ypaBHEHHiL C IBYMS 12 CHUCTEMaTHUYECKOI0 H3yUeHHs] CBOMCTB
TIepPEMEHHBIMH GyHKIIH. [IprobpereHne HaBBIKOB
YETKOTO BBIMIOJHEHUST MaTeMaTHYECKUX

3aIucen.




DJIEMEHTHI IPUKJIAJHOW MAaTEMAaTUKHU

20

MogenupoBaTh Ha ypOKE CHUTYyallMU [JIs

14 Matemaruueckoe 3 BbIOOpa e Peanu3oBbIBaTh Ha YpOKax
MOJICTTUPOBAHUE MOTHUBHUPYIOIIMA  MOTEHIMANI  OMOpa,
pa3psHkaTh HANPSDKEHHYIO OOCTAaHOBKY B
15 [IporieHTHBIE pacyeTh 3 KJIacCe. Pealin30BbIBATh BOCIIUTATEIbHbBIE
BO3MOXXHOCTH B Pa3IMYHBIX  BHUJAX
16 AOCOIIOTHAS U OTHOCHTEIIbHAS 2 JESITEIIbHOCTH 00yJaromuxcs co
MOrPEIIHOCTH CJIOBECHOM (3HAKOBOI)OCHOBO: BBIBOJIBI
U JI0Ka3aTeabCcTBO  (OpMyn, aHaIW3
17 OcHOBHBIE TIpaBUIIA 3 bopmy, pelieHue TEKCTOBBIX
KOMOMHATOPHUKHU KOJIMYECTBEHHBIX U Ka4eCTBEHHBIX 33/1a4,
BBIIIOJIHEHUE 3aJaHUN o
18 YacTtoTta ¥ BEpOSTHOCTb 2 pa3srpaHUYCHUIO TIOHATUM.
CIIy4aifHOTO COOBITUSA ® OpraHW30BBIBATH [UIsI OOYYAOLTUXCS
CUTyallMd KOHTPOJS M OLEHKH (Kak
19 Knaccuueckoe onpenenenue 3 y4eOHBIX  JIOCTIDKCHMH  OTMETKaMH,
BEPOSATHOCTH HPABCTBEHHBIX, IPaXKIaHCKUX
20 HauanbHble CBEJCHHS O 4 TIOCTYIIKOB)
CTaTUCTHUKE ® OnuparthCs Ha IKU3HCHHBIA OIBIT
00y4Jarmuxcs
17 Nuannuuposars u MOJJEPKUBATH
YucnoBbie OCIEI0BATEIBLHOCTH HCCJIEIOBATEIBCKYIO JesITeIbHOCTD
00yJalImuXCcs B paMKax peaau3aiuu
21 2 UMU WHIMBUAYAJIBHBIX M TIPYIIOBBIX
UwrcnoBbIe TIOCTIEI0BATEIIBHOCTH HCCJICIOBATEIILCKUX TIPOSKTOB, YTO JIACT
oOy4aromumces BO3MOYKHOCTh
22 4 NpUOOpPECTH  HAaBBIK  YBAKHUTEIBHOTO
Apudmernueckas mporpeccus OTHOLICHHUS K YYKUM UzesIM,
opopmieHHBIM B paboTax  Ipyrux
23 3 UCCIIEIOBATENEl  ®  pEalln30BbIBATh
CymMa mepBBIX 4JICHOB BOCITUTATEIHLHBIC BO3MOXKHOCTH B
apuMeTHIecKoi mporpeccun pa3IMYHBIX BHJIAX e TENIbHOCTH
00yyJaronmxcs co CIIOBECHOM
24 3 (3HAKOBOI ) OCHOBOM: BEIBOJIBI u
I'eomeTpuueckas mporpeccus JI0Ka3aTeNbCTBO dbopmyi, aHam3
dbopmy, pelieHue TEKCTOBBIX
25 2 KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4,
CymMa MmepBbIX YICHOB BBITOJIHEHHE 3aaHui 1o
reOMEeTPUUYECKOI Mporpeccuu pasrpaHuYeHHUI0 TTOHSITHA. o
MPOSKTUPOBATh CHUTYaIllMd W COOBITHS,
26 Cymma OeckoHe4HOMH 3 pa3BUBAIOIINE KYIbTYpPY MEPEKUBAHUNA U
TC€OMETPHUYECKOM MPOTPECCHH, Y [IEHHOCTHBIC OpPHUCHTAIMN peOCHKa o
KOTOPOI MO/ Th 3HAMEHATES Onuparbcss Ha IEHHOCTHBIE OPUEHTHPHI
MeHblIe 1 0o0y4aromuxcs c y4eToM
BOCIUTATEIbHBIX 0a30BBIX
HalMoHaJIbHBIX IleHHocTel. (BHLI)
[ToBTOpEHME U CUCTEMATH3AIHS 7 o AKIIEeHTHPOBATh BHUMaHUE
y4e0HOro MaTepuana o0OyJarmuxcs Ha HpPaBCTBEHHBIX
[IpomexyTouHas aTTecTalus npoOyieMax, CBSI3aHHBIX C HAYYHBIMHU
OTKPBITUSIMU, HM3y4aeMbIMH Ha YpPOKE;
pa3BUBaTh y o0yJaronmxcs
M03HABATENHHYIO AKTUBHOCTb,




CaMOCTOSITENIEHOCTb, UHUIIUATUBY,
TBOPYECKHE CIIOCOOHOCTH ® OOIIaThCs C
obOyyvaromuMucs (B 11ajaore), Ipu3HaBaTh
WX JIOCTOMHCTBA, IOHUMATh ¥ MIPUHUMATH
uX.

e MozaenupoBaTth Ha YpOKe CUTYalluu JUIs
BBIOOpA MTOCTYIKA 00 yJIarOIITUMCS
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