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[Inanupyembie
PE3yNIbTaThl OCBOCHUS
y4eOHOT0 MpeameTa

JInyHOCTHBIE pPe3yJIbTAThl 0CBOEHUS

1. Poccuiickas rpaxaaHckas MJIEHTUYHOCTh (IATPUOTHU3M, YBAKEHHUE K
OtedecTBY, K MNPOILIOMY M HACTOSIIEMY MHOTOHAIIMOHAIBHOIO Hapoja
Poccun, YyBCTBO OTBETCTBEHHOCTM U Joyra nepen PonuHOH,
uneHTudukanus cebsd B KauecTBe rpakgaHuHa Poccuu, cyObekTHBHas
3HAYUMOCTb HMCIIOJIb30BAaHUS PYCCKOIO s3blKa U A3BIKOB HapoaoB Poccuw,
OCO3HAaHHWE W  OIIyIIEHHWE JIMYHOCTHOM  CONPUYACTHOCTH  CyAbOE
poccuiickoro Hapoaa). Oco3HaHHe YTHHYECKOW MPUHAMJICKHOCTH, 3HAHHE
UCTOpUH, A3bIKA, KYyJIbTYphl CBOEr0 Hapoja, CBOEr0 Kpas, OCHOB
KyJIbTYPHOI'O Hacieaus HapofoB Poccuu u uenoBedecTBa (MIAEHTUYHOCTH
YyeJoBeKa c poccuiickon MHOTOHAIIMOHAJIBbHOM KYJbTYpO,
CONPUYACTHOCTh HCTOPUU HAPOJOB M TOCYIApPCTB, HAXOJUBIIMXCS Ha
TEppUTOPUU coBpeMeHHoW Poccum); uHTEpHOpHU3anus I'yMaHUCTHUECKHUX,
JNEMOKPAaTUYECKUX U TPAJUIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOIO
pOCCHIICKOTO oO1iecTna. Oco3HaHHOE, YBaXUTEIbHOE u
NoOpOXKeNaTelbHOE OTHOLIEHWE K HCTOPUHM, KYJIbType, peJIHruu,
TpaauLUsM, SI3bIKaM, [IEHHOCTSIM Hapo10B Poccuu 1 Hapo10B MUpa.

2. T'oTOBHOCTP M CHOCOOHOCTh OOYYarOIIMXCS K CaMOpPa3BUTHIO U
caMO00pa30BaHUI0 HA OCHOBE MOTHBALIMM K OOYYEHHI0O M IO3HAHMIO;
TOTOBHOCTb M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U IOCTPOCHHIO
JTanpHeWIe WHAWBUAYaTbHOW TpaeKTOpuH o0pa3oBaHWs Ha 0ase
OpPUEHTUPOBKU B MUpE TMpodecchii U npodeccnoHalbHBIX MPEINOYTEeHUH, ¢
YU€TOM YCTOWYMBBIX IIO3HABATEIbHBIX HHTEPECOB.

3. PasBuTOoe MOpanbHOE CO3HAaHHME W KOMIIETEHTHOCTh B PEUICHUH
MOpAJBHBIX TPOOJIEM Ha OCHOBE JUYHOCTHOTO BBIOOpa, (popMHUpoBaHUE
HPAaBCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IIOBEIEHHUSA, OCO3HAHHOIO U
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHBIM MOCTYNKaM (CIOCOOHOCTH K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIUMOCTD,
YBaXXUTEJIbHOE OTHOIIEHHWE K PEIMIMO3HBIM YYBCTBaM, B3IUIJaM JIIOJEH
WIM UX OTCYTCTBHMIO; 3HAaHHE OCHOBHBIX HOPM MOpajM, HPaBCTBEHHBIX,
JTYXOBHBIX MJI€AJIOB, XPAaHUMBIX B KYJbTYPHBIX TpaJuLUsAX HAPOJOB
Poccun, roToBHOCTE Ha X OCHOBE K CO3HATEIbHOMY CaMOOTPAHUUYEHUIO B
MOCTYIKaX, MIOBEJICHUH, PacTOYUTETHLHOM MOTPEOUTENBCTBE;
c(OPMHPOBAHHOCTh IMPEJACTABICHUH 00 OCHOBAaX CBETCKOW OSTHKH,
KyJIbTYpbl TPAaJULUOHHBIX PEIUTUN, UX POJIM B Pa3BUTHH KYJIbTYphl U
uctopuu Poccun 1 yenoBedyecTBa, B CTAaHOBJICHUH I'PaXKJaHCKOT'O 00IIECTBa
u pOCCHICKOM rOCYJJapCTBEHHOCTH; MMOHUMaHHUE 3HAYEHUS
HPABCTBEHHOCTH, BEPHI U PEJIUTUH B )KU3HU YEJIOBEKA, CEMbH M OOIIECTBA).
ChopmMupoBaHHOCTH ~ OTBETCTBEHHOTO  OTHOIIEHUS K  YUYEHHIO;
YBAQXUTEIBHOTO OTHOLIEHUSI K TPyAYy, HaJU4YMe OMNbITa Yy4acTUs B
COLIMAJbHO 3HauuMoM Tpynae. Oco3HaHME 3HAYEHUS CEMbU B JKU3HU
yenoBeka M oOmiectBa, MPHUHATHE LEHHOCTH CEMEWHOW  JKH3HH,
YBaXHUTEIbHOE U 3a00TIMBOE OTHOILIIEHHUE K YJI€HaM CBOEH CEMbH.

4. CdopmMupoBaHHOCTB L[EJIOCTHOTO MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO  COBPEMEHHOMY YpPOBHIO  Pa3BUTHUS HayKu U
OOIIECTBEHHON NPAKTUKH, YYUTHIBAIOIIETO COLMAIBbHOE, KYJIbTYPHOE,
S3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOI'O MUDA.

5. Oco3HaHHOE, YBaXHTEIbHOE U J0OpOXKeIaTeIbHOE OTHOIIEHHE K
JIPYroMy 4eloBeKY, €Ero MHEHHIO, MUPOBO33PEHHIO, KYJIbTYpE, SI3bIKY, BEpE,
TPaXTaHCKOW TO3WIHMHA. [ OTOBHOCTH W CIIOCOOHOCTH BECTH IHAIIOT C
JPYTUMH JIFOJbMU U JOCTUTATh B HEM B3aMMOIMOHUMAHUS (MACHTHPHUKAIUSI
ce0s Kak TIOJIHONPABHOTO CyObEeKTa OOLIeHHs, TOTOBHOCTh K




KOHCTpYUpPOBaHHIO oOpa3a mapTHepa IO JHANOry, TOTOBHOCTb K
KOHCTPYMPOBAHHIO 00pa3a JIOMyCTUMBIX CIIOCOOOB IUANIOra, TOTOBHOCTh K
KOHCTPYUPOBaHHMIO Ipolecca Juajora Kak KOHBEHLMOHUPOBAHMS
MHTEPECOB, IMpPOLEAYp, TOTOBHOCTH M CHOCOOHOCTH K  BEJCHHIO
TIEPErOBOPOB).

6. OCBOCHHOCTDH COIIMAJILHBIX HOPM, TPABUII MIOBEICHUS, posiel U Gpopm
COLMAIBHONW XHM3HM B Ipylnax M cooOliecTBax. YdyacTHe B ILKOJIBHOM
CaMOYIIpaBJICHNH W OOINECTBEHHOM KU3HM B IMpelesiaX BO3PACTHBIX
KOMIIETEHIMH ¢ y4eTOM PErMOHaJIbHBIX, STHOKYJIbTYPHBIX, COLUAIBHBIX U
HKOHOMHYECKUX OCOOeHHOCTEeH ((popMHUpOBaHNE FOTOBHOCTH K YYacCTHIO B
Iporecce ynopsA04eHUsl COLUAIBHBIX CBSI3eH M OTHOIIEHUIl, B KOTOpbIE
BKJIFOYEHBI M KOTOpbIEe (OPMHPYIOT CaMH y4allldecs; BKIIOYCHHOCTh B
HEINOCPEJCTBEHHOE T'PaKJaHCKOE ydacTHe, TNOTOBHOCTh Y4YacTBOBaTh B
KHU3HEJCSATENIbHOCTU  MOAPOCTKOBOIO  OOILECTBEHHOr0  OOBEIMHEHUS,
NPOAYKTUBHO  B3aMMOJICHCTBYIOIIEIO C  COLMAIBHOW  Cpelod U
COLMAIbHBIMUA MHCTHTYTaMH; HICHTH(UKAU ceOsi B KauecTBe CyObeKTa
COLMAIBHBIX Ipeo0pa3oBaHMU, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpraHU3aTOPCKOU JIEATEIIbHOCTH; UHTEpUOpU3ALUs LIEHHOCTEN
CO3MJATENIBHOTO  OTHOLIEHUs K  OKPYXKAKOWIEHd  JIEHCTBUTEIBHOCTH,
LIEHHOCTeH  COLMAJBHOIO  TBOPYECTBA, IIEHHOCTH  MPOJYKTUBHOM
OpraHM3ali COBMECTHOM J€ATEIbHOCTH, camMopealli3allid B TpyIIe U
OpraHu3aly, LEHHOCTH <«APYroro» Kak paBHOIIPABHOIO IapTHepa,
(dbopMHUpOBaHHE KOMIIETCHIIMH aHalN3a, MPOEKTUPOBAHMS, OPTraHU3AIUH
NeSITeNbHOCTH, pe(IeKcu H3MEHEHUl, CrocoO00B B3aWMOBBITOJHOTO
COTPYIHHUYECTBA, CIOCOOOB peajln3alud COOCTBEHHOIO JIMJEPCKOTrO
MOTEHIMANA).

7. ChopMHUPOBAHHOCTh IIEHHOCTH 3/I0pOBOTO M 0Oe3omacHOro odpasa
KU3HU; HMHTEPUOPHU3aLUs IpPaBWI WHIMBUIYaJIbHOTO M KOJUIEKTUBHOTO
0€30MacCHOTO TMOBEJCHUS B YPE3BBIYANHBIX CUTYyalUsIX, YIPOXKAIOIIUX
KU3HU M 3J0pPOBBIO JIIOJEH, NMpaBWJI INOBENEHUS Ha TPAHCIOPTE U Ha
Joporax.

8.  Pa3BuUTOCTP  OCTETMYECKOIO  CO3HAHUSA  4YEpPE3  OCBOCHHUE
XYyJOKECTBEHHOr0 Hacieauss HapoaoB Poccum u  mupa, TBOpUECKOi
NESITeIbHOCTH  3CTETUYECKOT0  XapakTepa (CIOCOOHOCTh — MOHMMATh
XYyJO’KECTBEHHBIE MPOU3BENICHNUS, OTPAXKAIOIINE Pa3Hble ITHOKYJIbTYPHbIE
TpaguUMK; Cc(HOPMUPOBAHHOCTb OCHOB  XYJO’KECTBEHHOM  KYJIBTYpBI
0o0ydJaronmxcsi KaKk 4acTh MX OOIIeH JyXOBHOM KYJIBTYpHI, KaK 0COOOTO
cnocoba TO3HAHUS KU3HM UM CpPEACTBa OpraHu3aluud  OOLICHMS;
ACTETUYECKOE, SMOIIMOHATBHO-IIEHHOCTHOE BHJIEHHUE OKPY)KAIOIIEro MUPa;
CMOCOOHOCTh K AMOIMOHAIBHO-IIEHHOCTHOMY  OCBOGHHIO  MHpa,
CaMOBBIPKEHUIO W OpPUEHTAIlMM B XYJI0KECTBEHHOM M HPABCTBEHHOM
IIPOCTPAHCTBE KYJBTYpBl; YBAKEHHWE K MCTOPUM KYJIbTYpbl CBOETO
OtedecTBa, BHIPAKEHHOM B TOM 4MCJI€ B TIOHMMaHUU KPAacOThl YEIOBEKA,;
noTpeOHOCT, B OOIIEHUH C XYJAOXKECTBEHHBIMH IPOU3BEICHUSIMH,
c(hOpMUPOBAHHOCTh aKTUBHOTO OTHOUIEHHUS K TpaguLUsM
XYJO’KECTBEHHOU KYJIBTYpPhI KaK CMBICJIOBOM, 3CTETUYECKON M JIMYHOCTHO-
3HAYUMOM LIEHHOCTH).

9. CdhopMupoBaHHOCTD OCHOB  DKOJIOTUYECKOM  KYJIBTYpBHI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIUICHUS,
HAIMYME  ONbITa JKOJOTMYECKH OPHUEHTUPOBAHHOH  pedaexkcHBHO-
OLICHOYHON M MPaKTHYECKOW [EeATENbHOCTH B JKU3HEHHBIX CHUTYyaLUsAX
(rOTOBHOCTh K UCCIIEJOBAHUIO IIPUPOJIBI, K 3aHATUAM




CEJIbCKOXO3SUCTBEHHBIM ~ TPYIOM, K  XYyd0>KECTBEHHO-3CTETHUYECKOMY
OTPAXXEHUIO MPUPOJIbI, K 3aHATUSAM TYPU3MOM, B TOM YHUCIJIE SKOTYPU3MOM,
K OCYIIECTBIICHUIO IPUPOAOOXPAHHON AESITEILHOCTH).

Memanpeomemnule pe3yiomanmot 0C60eHUA

MeTtanpeaMeTHbIe Pe3yNIbTaThl BKIIFOYAIOT OCBOSHHBIC 00yYarOIIUMUCS
MEXIMpPEAMETHbIE TOHSATHS W  YHUBEpCalbHbIE y4eOHbIE JEHCTBUS
(perynsaTUBHBIC, TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC), CIIOCOOHOCTh WX
WCIIOJIb30BaHUs B Y4eOHOM, MO3HABATENbHOM M COLMAIBHOM NpPAKTHKE,
CaMOCTOSITENIbHOCTh ~ TUIAHUPOBAHUS U OCYIISCTBICHUS  Y4eOHOM
JEeSTeIbHOCTH U OpraHMU3alii y4eOHOro COTPYIHHUYECTBA C MeJaroraMu u
CBEPCTHUKAMH,  [OCTPOCHHE  WHIUBUAYAIbHOW  00pa3oBaTelbHOM
TPAeKTOPHH.

Me:xnpeaMeTHble MOHATHS

YcnoBueM (popMHpOBaHUS MEXKIPEIMETHBIX TOHATUH, TaKHUX Kak
«cucreMay, «(hakT», «3aKOHOMEPHOCTHY, «(PEHOMEHY, «aHAIU3», «CUHTE3)»
«pyHKIHSY, «Marepuan, «IIpoLIeCce, SIBJISIETCS OBJIJICHHE
00y4arolMMUCS OCHOBAMM YUMAMENbCKOU KOMNEemeHyuu, npuoopemenue
HABbIKO8 pabomul ¢ uHpopmayuet, yyacmue 6 npOEeKMHOU OesimelbHOCHU.
Ha ypokax anrebpe Oyzaer mpoaobkeHa pabora 1o (OpMHPOBAHUIO M
Pa3BUTHIO OCHOB YHUTATEJbCKOW KommereHnuu. OOyuaromuecs
OBJIAJICIOT YTEHHEM KaK CPEICTBOM OCYILECTBJICHHS CBOMX JajlbHEHIINX
IJIAHOB: TMPOJOJDKEHUsT 00pa3oBaHUsl U €aMOOOpa3OBaHUs, OCO3HAHHOIO
TUTAHUPOBAHUSI CBOETO aKTYalIbHOI'O U IMEPCHEKTHUBHOTO Kpyra YTEHHs, B
TOM 4YHUCJIE JOCYrOBOr0O, MOATOTOBKM K TPYIOBOM M COLMAIBHON
NEeSTeNbHOCTH. Y BBIMYCKHUKOB OyaeT chopMupoBaHa MOTPeOHOCTH B
CUCTEeMAaTHYECKOM UYTEHUM KaK B CPEACTBE IMO3HAHUS MUpPa M ceOs B dTOM
MUpe, TapMOHU3AIMK OTHOILIIEHUH YeToBeKa U 00IecTBa, CO3/1aHus 00pa3a
«IMOTPEOHOTO OYAYyIIEroy.

I[Ipu  uw3ydenun  anreOpe  oOydaromuecs  yCOBEPIICHCTBYIOT
MPUOOPETEHHBIC HA TICPBOM YPOBHE HABBIKH PadoThl ¢ nHpopManuei u
nononHAT ux. OHU cMOryT paboTaTh ¢ TEKCTaMHu, MPeoOpa3oOBHIBATH U
WHTEPIPETHPOBATH COACPKAIIYIOCSA B HUX HH(DOPMAIIHUIO, B TOM YHUCIIE:

° CUCTeMAaTHU3UPOBaTh, COMOCTABIATh, aHAIU3HPOBATh, 0000IIATH
Y HHTEPIPETUPOBATH WH(OPMAIIHIO, COACPKAIIYIOCS B TOTOBBIX MH(pOpMa-
[IMOHHBIX 00BEKTAX;

° BBIJICTISITh TJIABHYIO M U30BITOYHYIO WH(POPMAIUIO, BBITIOIHATH
CMBICIIOBOE CBEPTHIBAHWE BBIICNEHHBIX (DaKTOB, MBICICH; MPEICTaBISThH
“H(pOpPMAIIUIO B CKATOM CJIOBECHOU opme (B BUJIE MJIaHA UITU TE3UCOB) U B
HarJIsTHO-CUMBOJIMYECKO popme (B BuAe TaOmuIl, rpadUuecKuX CXeM U
JTUarpamMM, KapT IMOHSATHH — KOHIIENTYaJIbHBIX JHArpaMM, OMOPHBIX KOH-
CIIEKTOB);

° 3aITOTHSTH W/HIIU JOTOJHATE TAOJUIIBI, CXEMBI, JHArPAMMBI, TCK-
CTHL.

B xoxe n3ydenust anredbpe odygaronecs mpuoOpeTyT OMBIT NPOEKTHOI
AeSTeJIbHOCTH, CIOCOOCTBYIOIIEH BOCIUTAHUIO CAaMOCTOSITENIbHOCTH,
WHUIUATHBHOCTH,  OTBETCTBCHHOCTH, IIOBBINICHWIO  MOTHBAIlMd U
3¢ dekTHBHOCTH y4eOHOW MesATENbHOCTH. B mporecce peanu3anuu
HCXOJHOTO 3aMbICla Ha MPAKTUYECKOM YpPOBHE OBJIAJCIOT YMEHUEM
BEIOMpATh aJIeKBATHBIC 3aJaue CpPEACTBa, MPUHUMATH PEIICHUS, B TOM
yHuclie B CHUTyalusx HeomnpeneieHHOCTH. OHM MOoyd4aT BO3MOXKHOCTh
pa3BUTh CIOCOOHOCTH K pa3paboTKe HECKOJIbKHX BapHAHTOB PEIICHUM, K




MOMCKY HECTaHIapPTHBIX PELICHUH, aHaIU3y Pe3yIbTaTOB ITOUCKA U BEIOOPY
HanboJiee MPUEMIIEMOTO PEIICHHS.

B cootBerctBun ¢ ®DPI'OC OOO BBACHAOTCA TpU  TPYIIIbI
YHUBEPCAJBbHBIX Y4YEOHBIX JCHCTBHIA: PETYISATHBHBIC, IO3HABaTEIbHBIE,
KOMMYHUKAaTHBHBIE.

PeryasituBubie YY /|

1. YMeHue caMOCTOSATENIBHO ONPEEIATh e 00ydeH s, CTaBUTh
1 (hopMynaHpOBaTh HOBBIC 33[a4d B yueOe M IMO3HABATEIBLHOU JEATEIBHO-
CTH, Pa3BMBAaTh MOTUBBI U MHTEPEChl CBOEH MO3HABATEILHOW AEATENbHO-
cti. OOyUaroMUNCs CMOXKET:

° aHAJIM3UPOBATh CYILECTBYIOIINE U IJIAHUPOBATh Oyaymire obpa-
30BaTENbHbIE PE3YJIbTATHI;

° ONpENENATh COBMECTHO C IMEJAroroM KpPUTEPUM OLICHKU IUIAHU-
PYyeMBIX 00pa30BaTEIbHBIX PE3YIIbTATOB;

° UICHTU(QUIUPOBATH MPENATCTBUS, BOSHUKAIONINE MIPH TOCTHXKE-
HUU COOCTBEHHBIX 3aIUIaHUPOBAHHBIX 00pPa30BaTENbHBIX PE3YIbTATOB;

° BBIIBUTATh BEPCUU MPEOJIOJICHUS NPENATCTBUN, (POPMYIHUPOBATH
TUIOTE3bl, B OTAEJIBHBIX CIy4yasiXx — IPOrHO3UPOBATh KOHEUHBIN pe3yiib-
TaT;

° CTaBUThH 1eJIb U POPMYIUPOBATH 3a/1a4l COOCTBEHHOU 00pa3zoBa-

TEILHOM ACATCIIBHOCTHU C YUCTOM BBIABJICHHBIX 3any21HeHI/Iﬁ H CymecCT-
BYHOHIUX BO3MO)KHOCT€I>'I;

® 00OCHOBBIBATH BI)I6paHHI>Ie noaxodbl U CPEACTBA, UCITIOJIB3YCMbIC
I JOCTHXKCHUA 06p330BaTeJIbHBIX PE3yJIbTAaTOB.
2. VYMeHne caMoCTOSTEIBHO IJIAaHUPOBATh ITYTU HOCTUKCHHUA LIC-

Jei, B TOM 4Mcie albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hauboisee 3¢-
(eKkTUBHBIE CITOCOOBI pelIeHHs] y4eOHBIX U MO3HaBaTeNbHbIX 3a1ad. O0y-
YaIOLUNACA CMOXKET:

° OTpeesATh HEOOXOIMMBIE IEUCTBUSL B COOTBETCTBUU € Y4eOHOI
Y TIO3HABATEJIbHOM 3a/1a4€il U COCTABIIATH AJITOPUTM MX BBINIOJIHEHMS,

° 00OCHOBBIBaTh U OCYILECTBIATH BBIOOP Hanbosee 3¢ (HeKTUBHBIX
Coco0OB peleHNs yueOHbIX U 03HaBaTeIbHbIX 3a/ay;

° OTpeAeNATh/HaX0JUTh, B TOM YHUCIIE€ U3 MPEJI0KEHHBIX BapHUaH-
TOB, YCJIOBUS /JIs1 BBIIOJTHEHUs y4eOHOM 1 O3HaBaTeNbHON 3aj1auu;

° BBICTpauBaTh >KM3HEHHbIE IUIAaHBI Ha KPaTKOCPOUHOE Oynaylee

(onpenensaTh LeNeBble OPUEHTHPHI, GOPMYIUPOBAThH aJIeKBaTHBIE UM 3aJ1a-
YM U IpejjiaraTh JeHCTBUS, yKa3biBasi U 000CHOBBIBAs JIOTHYECKYIO MOCIE-
JI0BaTENIbHOCTH I11AaroOB);

° BBIOMpATh U3 MPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSTEIBHO HC-
KaTh CPE/ICTBA/PECYPCHI AJIS PEIICHUS 3a/1a4K/I0OCTUKEHUS 1IeITH;

° COCTaBJIATh IJIaH pelleHusi nmpoOiaemMbl (OMUCHIBATh JKU3HEHHBIN
LUKJI BBIIIOJIHEHUS [TPOEKTA, AITOPUTM NPOBEACHUS UCCIIEIOBaHMS);

° OTpeAeNATh MOTEHIMATbHBIE 3aTPYAHEHUS NIPU PElIeHUU y4eo-
HOM M NTO3HABATEJILHOM 3a/1a4i U HAXOJUTh CPECTBA JUIsl X YCTPAHEHHUS;

° OINMCHIBAaTh CBOM OMNBIT, 0GOPMIISIS €ro AJs Mepeaayd Ipyrum
JIOJSAM B BUJE aJITOPUTMA PELIEHUS MPAaKTUUECKUX 3a/1a4;

° IUIAaHUPOBATh U KOPPEKTHPOBATH CBOIO MHAMBHIyaJIbHYIO 00pa-
30BaTENbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCHUTB CBOU JEHCTBUS C IJIAHUPYEMBIMU PE3YIIb-
TaTaMH, OCYIIECTBIISATE KOHTPOJIb CBOEH JESITENBHOCTH B MPOLIECCE JOCTHU-
KEHHUs pe3yJbTara, ONpeAessaTh CIOCOOb! IEHCTBUN B paMKax MpeIoKeH-
HBIX YCJIOBUH M TpeOOBaHMM, KOPPEKTUPOBATH CBOM JEHCTBHSI B COOTBET-




CTBUH C U3MEHsIoMIEeHcs cutyarueid. O0yJaromuicst CMOXKET:

o pasiuyaTh pe3yJbTaThl U CIOCOObI ACUCTBUN MPHU JOCTHKEHHUU
pe3yibTaTOB;
° ONPEACISITh COBMECTHO C II€IaroroM KPUTEPHH JOCTHUKEHHUS

IJIAHUPYEMBIX PE3yJIbTaTOB U KPUTCPUH OIEHKH CBOCH y4eOHOW NesTellb-
HOCTH;

° CHUCTEMAaTHU3UpPOBaTh (B TOM YHCJE BBIOMpATh MPHOPUTETHBHIC)
KPUTEPUU JTOCTHIKECHUS TUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH J€si-
TEIBLHOCTH;

° OTOMpaTh MHCTPYMEHTHI JJIsi OIECHUBAHUSI CBOCH JESATEIBHOCTH,
OCYILIECTBJISAITh CAMOKOHTPOJIb CBOCH JIEITEILHOCTH B paMKax IMPEJI0KeH-
HBIX YCIIOBH U TPEOOBaHMIA;

° OIICHUBATh CBOIO JEATEIIbHOCTh, AHAIU3UPYd U apryMEHTUPYS
MPUYHHBI JOCTUKEHHS WIM OTCYTCTBUS INIAHUPYEMOTO PE3yJIbTaTa;

° HaxOJUTh HEOOXOAMMBIC W JOCTATOYHBIC CPEJICTBA JUISI BBITOJI-
HEHUs y4eOHBIX JICHCTBUI B H3MEHSIOMICICS CUTYAIIHH,

° paboTas 1Mo cBOeMy IUIaHy, BHOCHTh KOPPEKTHUBBI B TEKYILYIO
JIEATEIIbHOCTh Ha OCHOBE aHajv3a U3MEHECHW CUTyaluH IS MOJYyYEHUS
3aITaHUPOBAHHBIX XaPaKTEPUCTUK/TIOKAa3aTelIel pe3yibTara;

° YCTaHaBJIMBATh CBS3b MEXAY MOJIYYEHHBIMH XapaKTEpPUCTHUKAMU
pe3yJibTaTa U XapaKTEPUCTUKAMH MPOLIECCA JECATEIBHOCTH U MO 3aBepuie-
HHUM JICSITEIBHOCTH TIpeJiaraTb U3MEHEHHE XapaKTepUCTHUK Iporecca AJist
MOJYYECHUS YIYUYIIEHHBIX XapaKTEePUCTUK PE3yJIbTaTa;

° COOTHOCHUTB CBOU JAECUCTBUS C LEJIbI0 O0yUECHHUS.

4. YMeHne OIeHWBATh MPABWIBHOCTH BBHIMOJIHEHUS Y4eOHOU 3a-
Jauu, COOCTBEHHbIE BO3MOKHOCTH €€ perieHns. OOyJyaromuncs CMOXeT:

° OTpEeEATh KPUTEPUU MPaBHIBHOCTH (KOPPEKTHOCTH) BBINOJI-
HEeHHs yueOHOIl 3a1auu;

° aHAJIM3UPOBaTh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIO-
IIET0 UHCTPYMEHTAPHsI [T BBINOJIHEHUS yueOHO 3a/1auu;

° CBOOO/HO TOJIB30BaThCS BBIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKH
U CaMOOLICHKH, UCXO/S U3 LIEJIA U UMEIOILUXCS CPENICTB;

° OLICHUBATh MPOJYKT CBOEH NEATENbHOCTU IO 33JaHHBIM W/WIH

CaMOCTOSATENIbHO ONPEIEIEHHBIM KPUTEPUSM B COOTBETCTBUU C LENBIO JIEsI-
TEJIbHOCTH;

] 00OCHOBBIBaTh JTIOCTHKMMOCTB II€JIM BBIOPAHHBIM CIIOCOOOM Ha
OCHOBE OIIEHKM CBOMX BHYTPEHHHMX PECYPCOB U JIOCTYITHBIX BHEIIHUX pe-
CYpPCOB;

° (buKcUpOBaTh U AHAIU3UPOBATh JTUHAMUKY COOCTBEHHBIX 00pa-
30BaTEIbHBIX PE3YJILTATOB.

5. Bnagenne ocHOBaMH CaMOKOHTPOJISl, CAaMOOLIEHKH, MPUHSATHSA

pElIeHU U OCYIIECTBICHHUS] OCO3HAHHOTO BhIOOpa B y4eOHOH W MO3HaBa-
TeIBHOU AesTenbHOCTH. O0YyJaromuics CMOXKET:

° aHaJIM3UPOBATh COOCTBEHHYIO y4eOHYIO0 U MO3HABATEIbHYIO JIesi-
TENBHOCTh U JEATENIbHOCTh APYTUX 00y4aroUIMxcs B IPOLECCe B3aUMOIPO-
BEPKU;

° COOTHOCHUTH pealibHble U IJIAaHUPYEMbIE€ Pe3yNbTaThl UHAUBUAY-

aIbHON 00pa3oBaTENbHOMN NEATEIBHOCTH U JIeJaTh BBIBOJBI O IPUYUHAX €€
ycnemrHoCcTH/3PGHEeKTUBHOCTH WM HEYCIEIHOCTH/Hed(PPEKTUBHOCTH, Ha-
XOJMTh CIIOCOOBI BBIXOJa U3 KPUTHUECKOW CUTYAIUH;

° MPUHUMATh pPEIICHHE B YYeOHOH CHUTyallil W OIICHUBATh BO3-
MOKHBIC TOCJTICACTBUA TPUHATOI'O PCIHICHU S,




° OIIpeNeNIATh, KaKUEe JICHCTBUSA 10 PELICHNIO0 Y4eOHOHM 3aJauu Win
rapaMeTpsbl 3TUX JEHCTBUMN IIPUBEIIU K IOJYYCHHUIO UMEIOIIEr0oCs IIPOIyKTa
y4eOHOI IesATeIbHOCTH;

° JI€MOHCTPHPOBATh MPUEMBI PETYISIUN COOCTBEHHBIX NCUXO(pHU-
3MOJIOTUYECKHUX/IMOLIMOHAIIbHBIX COCTOSTHUH.

ITo3naBaTeabnbie YY /I

6. YMeHue omnpenesaTe MOHATHS, Co3/laBaTb 00OOLIEHHUs, yCTa-
HaBJIMBATh aHAJIOTHH, KJIAcCU(UIIUPOBATh, CAMOCTOSTEILHO BHIOUPATH OC-
HOBAaHUSA M KPUTEpUHU JUI KJIACCU(PUKAIMK, YCTaHABJIMBATh IHPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PACCYKICHUE, YMO3AKIIOYCHUE
(MHOYKTUBHOE, NEAYKTHUBHOE, IO aHAJIOIMM) U JiesaTh BbIBOABI. OOydaro-
IIUICSA CMOXKET:

L] HOI[6I/IpaTB CJIOBA, COIMOAYMHCHHBIC KIIFOYEBOMY CJIOBY, OIIPEAC-
JIAIOMKUEC €T0 IMPU3HAKH U CBOfICTBa;

® BBICTpAUBATh JIOTUYCCKYIO LICIIOYKY, COCTOAILYIO U3 KIIHOYCBOTO
CJIOBA M COMMOJYMHCHHBIX €MY CJIOB;

® BBIACIIATH O6H.IPII>1 MMPpU3HAK WA OTJIMYUC ABYX HIIM HECKOJIbKUX
npeaAMETOB U SIBJICHUN U OOBSICHITDH UX CXOJACTBO UJIN OTJINYMA,

® 06T)€III/IH$ITI) MNpEeaAMCETHI U SABJICHUA B I'PYHIIBI 11O OIPCACIICHHBIM

MpU3HAKaM, CpaBHHMBaTh, KJIacCU(PUIMPOBATh U 00001IaTh (PaKTHl U sIBiIE-
HUSL;
° pa3nuyaTh/BBIACIATH SBJICHHUE U3 OOILEro psiia APYrux sIBICHUN;
° BBIJICJISITH IPUYMHHO-CIICACTBEHHBIE CBA3U HAOJIOJAEMBIX SIBJIE-
HUM WJIA COOBITHH, BBISBIISATH MPUYNHBI BOSHUKHOBEHUS HAOJI0/1aeMbIX SIB-
JICHUI WJIK COOBITHIL,

° CTPOUTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM
SIBJIEHUSIM U OT YaCTHBIX SIBJICHUH K O6HII/IM 3aKOHOMCPHOCTAM;

° CTPOUTH PACCYkKICHHE HA OCHOBE CPAaBHEHHUSI IPEIMETOB U SIBJIE-
HUH, BBIJEISISL IPU 3TOM UX OOIIME MPU3HAKU U Pa3InyHs;

° M3Narath NOMy4YeHHYI0 WH(OPMAIINIO, HHTEPIPETUPYS €€ B KOH-
TEKCTE penracMon 3a71auu;

° CaMOCTOSITENILHO YKa3bIBaTh Ha MHGOPMAIUIO, HYKIAIOIIYIOCS B

MpOBEpKe, MpeiaraTh W MPUMEHSATh CIOCO0 TPOBEPKH TOCTOBEPHOCTH
uH(pOpMaINH;

° OOBSICHATH SIBIICHHSI, TIPOIECCHI, CBSI3W W OTHOIICHUS, BBISBIISIC-
MBbI€ B X0JI€ TIO3HABATEILHOW U MCCIIEI0BATENIbCKOM JIeTETbHOCTH;

) BBISIBIIITh M HA3bIBaTh NMPUUYUHBI COOBITHS, SBICHHS, CAMOCTOSI-
TEJILHO OCYILECTBIISAS MIPUYMHHO-CIIEICTBEHHBIH aHAIIN3;

° JIeTIaTh BBIBOJI HA OCHOBE KPHUTHYECKOTO aHaM3a Pa3HBIX TOYEK
3peHHsl, TOATBEPXKIaTh BBIBOA COOCTBEHHOM apryMeHTaluedl WM camo-
CTOSITENTEHO MTOYYCHHBIMH JaHHBIMHU.

7. YMeHue co3iaBaTh, NMPUMEHATh U MPeoOpa3oBbIBATh 3HAKH U
CHMBOJIBI, MOJICITH M CXEMBI JUUIsl PEIICHUs] YUeOHBIX U IMO3HABATEIbHBIX 3a-
nad. O0yJaromuics CMOXKET:

° 0003HaYaTh CAMBOJIOM M 3HAKOM TIPEIMET W/HJIH SBIICHHE;

° OTIpPENIeNIATh JIOTHYECKUE CBA3M MEXY NMpeAMeTaMH W/Uu sBlie-
HUSIMH, 0003HAYaTh JaHHBIC JIOTHYECKUE CBS3H C MTOMOIIBIO 3HAKOB B CXE-
M€;

° co37aBaTh aOCTPAKTHBIM WM pealbHBIA 00pa3 mpeaMera W/uiu
SIBJICHUS,
° CTPOUTH MOJICJIB/CXeMY Ha OCHOBE YCJIOBWH 3aqaud W/WIH CIIO-

coba ee penieHus;




° co3/laBaTh BepOajbHbIE, BEIIECTBEHHbIE W WHGOPMAIMOHHbBIE
MOJIENIU C BBIJICJICHHEM CYILECTBEHHBIX XapaKTEPUCTUK 0OBEKTa Ui OIpe-
JIeJIeHUs Crioco0a pellieHus 3aJau B COOTBETCTBUU C CUTYyallUe;

° MEPEBOUTH CIOXKHYIO TIO0 COCTaBY (MHOTOACHEKTHYIO) MHGOP-
Malui U3 rpaduyeckoro wid (GpopMaaIn30BaHHOTO (CHMBOJIBHOTO) Tpe-
CTaBJICHHS B TEKCTOBOE U HA00OPOT;

° CTPOUTH CXEMY, aJTOPUTM JIEHCTBUS, UCHPABIATh WM BOCCTa-
HABJIMBATh HEU3BECTHBIN paHee aIrOPUTM Ha OCHOBE MMEIOLIETOCS 3HAHUS
00 00BeKTe, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

° CTPOHUTH JI0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

° aHAJIM3UPOBATh/pedrieKCUPOBaTh OMBIT pa3paboTKU U peaau3a-
MU y4eOHOro IPOEKTa, UCCIEN0BAaHUS (TEOPETUUECKOI0, SMIIMPUIECKOI0)
C TOYKH 3PEHUs peuIeHHs] MPOOJIEMHOM CHUTyalluu, JOCTUKEHHS MOCTaB-
JICHHOW LeNW W/WIM Ha OCHOBE 3aJaHHBIX KPHUTEPUEB OLIEHKUA MPOIYK-

Ta/pe3ynpTaTta.

8. CwmpbicnoBoe uTeHre. O0y4Jaromuiicss CMOXKET:

° HaXOJUTh B TEKCTE TpeOyeMyro HH(POPMALUIO (B COOTBETCTBUM C
LIEJISIMU CBOCH JICSITCIIHHOCTH);

° OpPUEHTUPOBATHCS B COACPKAHUM TEKCTA, IOHUMATh IEJIOCTHBIN
CMBICJI TEKCTa, CTPYKTYPUPOBATh TEKCT;

° yCTaHaBJIMBAaTh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIB-
JICHUH, IPOLIECCOB;

° PE3IOMHUPOBATh IJIaBHYIO UJICI0 TEKCTA;

° peoOpa3oBbIBaTh TEKCT, MEHSISI €r0 MOJAAIbHOCTH (BBIpaKEHUE
OTHOIIECHHUS K COAEPKAHUIO TEKCTa, LIEJIEBYIO YCTAaHOBKY pe4M), UHTEpIpe-
TUPOBaTh TEKCT (XYIOKECTBEHHBIM M HEXYJOXKECTBEHHBIH — Yy4eOHBIH,
Hay4YHO-TIONYJISIPHBIN, UH()OPMALIMOHHBIN );

° KPUTHUYECKH OLIEHUBATh CO/Iep)KaHue U (opMy TEKCTa.

9. dopMUpOBaHUE U Pa3BUTHE SKOJOTUYECKOTO MBIIIJIEHUS, yMe-

HUE MPUMEHATH €ro B MO3HABaTEIbHON, KOMMYHUKATUBHOW, COLIMAIbHOM
MpakTUKe U npodeccruonansHoi opueHTanuu. O0y4Jaromuicst CMOXKET:

° OTIpE/IeTISATh CBOE OTHOIIEHUE K OKpYXKawlIlew cpene, K coOCT-
BEHHOM cpejie OOuTaHus;

° aHAJIM3UPOBATh BIHUSHUE SKOJOTHYECKHX (AKTOPOB Ha Cpery
00UTaHMS )KUBBIX OPTaHU3MOB;

° MPOBOJUTH NMPUYMHHBIA M BEPOSATHOCTHBIM aHAIIU3 Pa3IMYHBIX
3KOJIOTUYECKUX CUTYAILINH;

° MIPOTHO3UPOBATHh U3MEHEHMS CUTYAI[UU MPU CMEHE JEHCTBUS O1-
HoTrO (hakTOpa Ha Apyrou (axTop;

° pacipoCTpaHsATh 3KOJIOTMUECKUE 3HAHUS M y4acCTBOBATh B MPAK-
TUYECKUX MEPOTPUATHSIX IO 3aITUTE OKPYKAIOUIEH CPEIbl.

10. Pa3Butre MOTMBaLIMM K OBJIAJICHUIO KYJIbTYpOH aKTUBHOTO HC-
MOJTb30BaHUSI CJIOBAPEH, CIIPABOYHUKOB, OTKPBHITHIX HCTOYHUKOB HH(POpMa-
MU ¥ DTIEKTPOHHBIX TTOUCKOBBIX cucTeM. OOyUarOmUNCs CMOXKET:

° OTpeeNsATh HeOOXOAUMbIE KITFOUEBbIE MIOMCKOBBIE CI0BA U Qop-
MHPOBATh KOPPEKTHBIE IIOUCKOBBIE 3aIIPOCHI;

° OCYHIECTBJIATh B3aUMOJIEUCTBUE C 3JEKTPOHHBIMH ITOMCKOBBIMU
cucreMami, 6a3aMu 3HaHUH, CIPAaBOYHUKAMH;

° (hopMUPOBAaTh MHOKECTBEHHYIO BBIOOPKY M3 Pa3IMUYHBIX MCTOY-
HUKOB MH(OpMAINH 11 00bEKTUBHU3ALIUHU PE3yJIbTaTOB MOMCKA;

° COOTHOCUTH IOJIyYEHHBIE PE3YJIbTAThI TOMCKA C 3aJa4aMU U Lie-

JIIMHU CBOEU NEATEIbHOCTHU.




Kommynunkaruubie Y'Y /|

11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUYECTBO C IMEAaro-
I'OM U COBMECTHYIO J€SITE€IbHOCTD C I1€JaroroM U CBEpCTHUKAMU; paboTaTh
WHIMBUIYAIbHO U B TPYIIE: HAXOAUTH O0IIee pelIeHHe U pa3penarb KOH-
(GIMKTHI HA OCHOBE COIJIAaCOBAHMS MO3MLMHI U ydyeTa UHTEpecoB; (GopMyiu-
poBaTh, apryMEeHTHpPOBAaTh M OTCTaWBaTh cBoe MHeHHe. OOyuarommuiics
CMOXET:

° OIpEAEIIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATENbHOCTH;

° UrpaTh ONPEAEICHHYIO POJb B COBMECTHON AEATEIbHOCTH;

° MIPUHUMATD MMO3UIHIO cOOECeTHNKA, TOHUMAs! TIO3UIHIO IPYTOTO,
pa3nuyarh B €ro peud MHEHHE (TOUKY 3peHHs ), JoKa3aTeabCcTBa (apryMeH-
ThI);

° OIIpeNIeNIATh CBOM JCHCTBUS U ACHCTBUS MApTHEPA, KOTOPbIE CIIO-
cOOCTBOBAJIM WJIM MPENSATCTBOBAIU MPOAYKTUBHON KOMMYHUKALIUN;

° CTPOUTH ITO3UTHUBHBIE OTHOLIEHHUS B Mpoliecce yuyeOHOM U Mmo3Ha-
BaTEIbHOMU JESITENbHOCTH;

° KOPPEKTHO M apryMEHTHPOBAHHO OTCTauBaTh CBOIO TOYKY 3pe-

HUS, B JUCKYCCHHM YMETh BBIIBHTaTh KOHTPApryMEHTHI, repedpasupoBaTh
CBOIO MBICIIb;

° KPUTHYECKH OTHOCUTbCS K COOCTBEHHOMY MHEHHUIO, YMETh IpU-
3HaBaTh OMIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO OIIMOO0YHO) U KOPPEKTHU-
pOBaTh €ro;

o npeuiarath ajlbTePHATUBHOE PEIICHHE B KOH(MDIMKTHON CHUTYya-
LMY,

° BBIJICJIATH OOIIYIO TOUKY 3PEHHUS B IUCKYCCHUH;

° JIOTOBApUBATHCS O MpaBUIIaX U BOMpPOCaX AJis OOCYXKACHUS B CO-
OTBETCTBHUU C MMOCTABJIECHHOM MEepe] TPYIION 3a1a4eil;

° OpraHu30BBIBaTh dYPPEKTUBHOE B3aHMMOJICICTBUE B Tpymme (Or-

penensaTh oOuMe ey, pacupeneisTh poyii, JOroBapuBaThCs APYr C Apy-
TOM H T. 11.);

° YCTpaHATh B paMKax JUajora pa3pbiBbl B KOMMYHUKAIMH, 00Y-
CJIOBJICHHBIE HETTOHMMAaHUEM/HEMIPUATHEM CO CTOPOHBI cOOeCeHNKa 3a/a-
4K, (GOpMBI WK COZIEpPKaHUS JHaora.

12. YMeHue 0CO3HaHHO MCIIONIb30BaTh PEUEBBIE CPENCTBA B COOT-
BETCTBUU C 33Jauyeli KOMMYHUKAIIUU Ul BBIPAYKEHUSI CBOMX YYBCTB, MbIC-
Jel 1 moTpeOHOCTeH JUIsl TUIAHUPOBAHUS U PETyNISLUN CBOEH JesTeIbHO-
CTH; BJIQJICHHE YCTHOW M MMCbMEHHOM pE4bl0, MOHOJIOTUYECKON KOHTEKCT-
HOM peubto. O0yJaroIuiicss CMOXKET:

° OTIpeeIATh 33/1a4y KOMMYHHUKAIIMK U B COOTBETCTBUH C HEH OT-
OupaTh U HCIIOJIb30BaTh PEUEBBIE CPE/ICTBA;

° MIPE/ICTaBIsATh B YCTHOW WJIM NMHUCbMEHHOM (hopMe pa3BepHYTHII
TUTaH COOCTBEHHOM JIeSITEbHOCTH;

° co0iroAaTh HOPMBI MyOJUYHON peuu, perjaMeHT B MOHOJIOre U
JUCKYCCUH B COOTBETCTBUHU C KOMMYHUKAaTUBHOM 3a/1a4eii;

° BBICKA3bIBaTh 1 OOOCHOBBIBATH MHEHUE (CYKIEHHUE) U 3alpalln-
BaTh MHEHHE MTAPTHEPA B paMKax JUaJIOra;

° MPUHUMATh pEIIeHHE B XOJE Juajiora M COIJIAaCOBBIBAThH €ro C
CcO0ECeTHUKOM;

° CO3/1aBaTh IMMCbMECHHBIE TEKCTHI PA3JIMYHBIX TUIIOB C HCIOJB30-
BaHUEM HEOOXOAMMBIX PEUEBbIX CPE/ICTB;

° HCIIOJIb30BATh CPEJICTBA JOTMYECKON CBA3M ISl BBIIEICHHS CMBbI-
CJIOBBIX OJIOKOB CBOETO BHICTYILJICHHS,




° WCIIONh30BaTh BepOalbHbIE W HEBEpOaJIbHBIE CPEJCTBA B COOT-
BETCTBUHU C KOMMYHUKATHUBHOW 3a1a4eH;

° OlleHUBaTh 3(P(HEKTUBHOCTL KOMMYHUKAIIMH MOCIE €€ 3aBeplie-
HUSL.
13. dopMupoBaHUE U pPa3BUTHE KOMIETEHTHOCTH B 00JIACTH HC-

MOJI30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH (marnee
— UKT). Oby4aronuiicss CMOXKeT:

° I[EJICHANIPABICHHO WCKaTh W HCIIOJB30BaTh WH(GOPMAIMOHHBIE
pecypchl, HEOOXOUMBIE ISl PelICHHUs] Y4eOHBIX M MPAKTUYECKUX 33734 C
nomoupto cpeacts UKT;

L] HCIIOJIB30BAaTh I HE€pE€aadyu CBOHUX MBICIIEH €CTECTBEHHBIC W
(1)OpMaJILHBIe SA3BIKK B COOTBCTCTBHUU C YCIIOBUSIMU KOMMYHUKAIIUH,

L] OIICpHUPOBATH JAaHHBIMU IIPH PCIICHUHU 3aa4H;

(] BI)I6I/IpaTI) AACKBATHBIC 3a1a4€ HWHCTPYMCHTBI H HCIIOJb30BATb

KOMITBIOTEPHBIE TEXHOJIOTUU JJIsi pelIeHHs] y4eOHBIX 3a/1ad, B TOM 4YHCIIE
JUIS: BBIYWCIICHHMSI, HAIMCAHUS THCEM, COYMHCHHMA, JTOKIAI0B, pedeparos,
CO3JIaHMS TIPE3EHTALUM U JIp.;

° WCIOJIb30BaTh MH(POPMAIIUIO C YUETOM 3THYECKHX M IPABOBBIX
HOPM;
° co3llaBaTh LU(POBBIE pecypchl pa3HOIO THUIA U IS pa3HbIX ay-

IUTOPUH, COOMI0IaTh UHPOPMALIMOHHYIO TUTHEHY M TIpaBUiIa HHPOPMALIH-
OHHOH 0€301TaCHOCTH.

IIpeameTHbIe pe3yabTaThI

BoinyckHuk Hayuutcs B 7-9 kiaccax (s MCIONb30BaHUS B IOBCE-
JTHEBHOM >KM3HU U oOecreueHus] BO3SMOXKHOCTH YCIEUIHOTO MPOJIOIKEHUS
oOpa3oBaHus Ha 6a30BOM YPOBHE)

DJIEeMEHTBI TEOPMH MHOKECTB H MATEMAaTHYECKOM JIOTMKH

. OmnepupoBars Ha 0a30BOM ypOBHe1 MOHATUSMH: MHOXECTBO,
3JIEMEHT MHOKECTBA, II0JAMHOKECTBO, IPUHA/JICKHOCTD;

o 3a/1aBaTh MHOKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;

. HaXOJUTh IepeceueHue, 0ObeIUHEHHUE, TTOJMHOXKECTBO B IPO-
CTEHIINX CUTyalUsX;

o OIepUpoBaTh HAa Ga30BOM YpPOBHE MOHATUSAMU: OINpeJIeIeHUE, aK-
CcUoOMa, TeOpeMa, 10Ka3aTeNbCTBO;

. MIPUBOJUTh NPUMEPBI U KOHTPIPUMEPHI JUIsI TOITBEPKHEHUS

CBOMX BBICKa3bIBAHMI

B noBce1HeBHOM KU3HHU U NIPU U3YYEHUH APYTUX NPeIMETOB:

. UCIIOJIb30BaTh Tpaduyeckoe Mpe/ICTaBICHUEe MHOMKECTB s
ONMCAaHUs PEAJbHBIX NMPOLECCOB M SBJICHUM, IPU PEIICHUM 3a/1ad IPYTrUuX
y4eOHBIX TPEAMETOB

Yucaa

. OmnepupoBarh Ha 0a30BOM YpOBHE HOHSATHSAMM: HaTypalbHOE
YHCII0, 1eJI0e YUCI0, OOBIKHOBEHHAs ApO0b, JeCATHYHAs APoOb, CMEIIaH-
Hasi ApoOb, pallMOHAIILHOE YUCIIO, apu(METHIECKUI KBaJpaTHbIH KOPEHb;

. WCIIOIb30BaTh CBOMCTBA YHUCEN U MpaBWja JEUCTBHUI MpPU BbI-
MOJIHEHUH BEIYUCIICHU;
° WCIIOIb30BaTh MPU3HAKU JENUMOCTH Ha 2, 5, 3, 9, 10 npu BbI-

! 311ech 1 manee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOIINX MOHATHIA [0 XapaKTEPHBIM MPH3HAKAM, BHITOIHSATS
JIEUCTBHS B COOTBETCTBUU C OTIPEJICTICHUEM U MTPOCTEUIIUMH CBOMCTBAMHU MOHATHHI, KOHKPETU3UPOBAThH IIPUMEPaAMU

0o0I1HE TOHATHS.




MOJTHEHUH BBIYMCIICHUH 1 PEIICHUN HECIIOXKHBIX 3a1a4;

. BBIITOJIHATH OKPYTJIEHHE PALIMOHAIIBHBIX YUCENl B COOTBETCTBUU
C IIPaBUJIAMU;

. OLICHUBATh 3HAYCHHUE KBAIAPATHOTO KOPHA U3 IOJOKHUTEIBHOIO
LIEJIOT0 YHCIIa;

. pacro3HaBaTh PALMOHAIBHBIE U UPPALMOHAIBHBIC YHUCIIA;

. CPaBHUBATH YNCIIA.

B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYIUX NPeIMETOB:

. OLICHUBATH PE3YJIbTAThl BHIYMCICHUN IIPU PEIICHUN MPAKTHYE-
CKHX 3aJ1a4;

. BBIIIOJIHATH CPABHEHUE YHCEIl B PEAIBHBIX CUTYaLHsIX;

. COCTABJIATh YHMCIIOBBIE BBIPAXKCHUA IIPU PEIICHUM IIpaKTHUYe-

CKHX 3aJ]ay ¥ 3a/1a4 U3 APYrux y4yeOHbIX NPEeIMETOB

ToxnecTBeHHbIE IPe0OpPa30BaAHUA

J BbInonHATE HecnoXkHbIE NpeoOpa3oBaHUsA AJIs BBIYMCICHUS
3HaYeHUH YHUCIIOBBIX BBIPAKEHHH, COAEpIKAIMX CTENEHU C HaTypalbHbIM
[I0KAa3aTeJIeM, CTEIIEHH C LEJIbIM OTPHULIATEIbHBIM [TOKA3aTENIEM;

J BBINOJIHATh HECJIOXKHBIE MPeoOpa30BaHUs LEIbIX BBIPAXKEHUI:
pacKpbIBaTh CKOOKH, IPUBOIUTH [10I0OHBIE CllaraeMble;
o MCTIOJIB30BaTh (DOPMYJIBI COKPALIEHHOTO YMHOXEHHS (KBaIpat

CYMMBI, KBaJpaT Pa3HOCTHU, PA3HOCTh KBAAPATOB) ISl YIPOILIECHUS BBIYUC-
JICHUI 3HAYCHUHN BBIPAXKEHUM;

. BBITIOJIHATh HECTIOXKHBIE TMPeoOpa3oBaHusi JPOOHO-THMHEHHBIX
BBIPAYKEHHI U BBIPAXKEHUN C KBAIPATHBIMU KOPHSMH .

B noBceqHeBHOM KU3HU M NIPU U3YYECHUHM APYIHX NpPeIMeTOB:

. MMOHUMATh CMBICIT 3aIIMCH YUCIIAa B CTAHAAPTHOM BH/IE;

. orepupoBaTh Ha 0230BOM YpOBHE MOHSTHEM «CTaHIapTHas 3a-
IHCh YUCIIa»

YpaBHeHHs] M HEPABEHCTBA

. OnepupoBarh Ha 6a30BOM YPOBHE MOHSTHSIMH: PaBEHCTBO, YH-
CJIOBOE PAaBEHCTBO, YPaBHEHUE, KOPEHb YPABHEHMS, PCLICHUE YPaBHEHUS,
YHUCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA,

o MIPOBEPSATH CIPABEUIMBOCTH YUCIIOBBIX PABEHCTB M HEPABEHCTB;

. peliarh JMHEWHbIE HEepPaBeHCTBA W HECIIOKHBIE HEPaBEHCTBA,
CBOJAIIUECS K JIMHEHHBIM;

o peliaTh CUCTEMBI HECJIOXKHBIX JIMHEHHBIX YpaBHCHHM, Hepa-
BCHCTB;

o MIPOBEPSTH, SBISETCS JIU JAHHOE YUCIIO PElIeHHUEM YpaBHEHUS
(HepaBeHCTBA);

o peniath KBaJapaTHbIC ypaBHEHUS 0 (GopMylie KOpHEH KBaapaT-
HOTO YpaBHEHHS;

. M300paXkaTh PEIICHUs HEPABEHCTB M WX CHCTEM HA YHCIOBOU
MIPSIMOM.

B noBceHeBHOI KM3HU U MPH U3YyYEHUH APYTUX MPeIMETOB:

o COCTaBJISITh M PENIaTh JIMHECWHbBIC YPABHCHHUS NPH PEIICHUN 3a-
1a4, BO3HUKAMOIINX B IPYTHX YUESOHBIX MPEAMETaX

DyHKUNH

o HaXOJUTh 3HaYeHHE (YHKIMH 1O 33JaHHOMY 3HAUYECHUIO apry-
MEHTAa;

° HaxXOJUTb 3HAYCHHUC aprymMcHTa TII0 3aJdHHOMY 3HAYCHUIO




(GYHKIIUU B HECTIOKHBIX CUTYaIUsX;

L4 OIPCACIIATH ITOJIOKCHUEC TOYKHU 110 et KOoopJuHaTaM, KOopaAruHa-
TBI TOYKH I10 €€ IMOJOKECHHUIO Ha KOOpHI/IHaTHOf/’I IIJIOCKOCTH,
L4 110 rpa(i)I/IKy HaxoauTb 00J1aCcTh OIIPECACIICHU, MHOXCECTBO 3HaA-

YeHUH, Hynu (QYHKUHUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusi W yObIBaHUS, HAHOOJIbIIIEE W HAaWMEHBIIEEe 3HAUCHUS (YHK-
1y,

J CTPOUTH Tpa(UK TUHEHHON (QYHKIINU;

J MIPOBEPATH, SBISACTCS JIU JaHHBINA Tpauk rpadgukoM 3aaaHHON
(GbyHKIMU (JTMHEHHOM, KBaApaTHYHON, 0OpATHOH MPOMOPIIMOHAIBHOCTH);

J OIIPEIETATh MPUOIKEHHBIE 3HAYCHUSI KOOPAWHAT TOYKH TIepe-
cedyeHus rpaduKoB QyHKIIHM;

J OIepupoBaTh Ha 0A30BOM YpOBHE MOHSATHSIMHM: TOCIEIOBATEIb-
HOCTb, apu(pMeTHIECKast IPOTPECCHsI, TEOMETPHYECKasl IIPOTPECCHs;

J pelaTh 3aJauu Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITH

MOJIYYEH HETMOCPEICTBEHHBIM MOACUETOM 03 TpuMeHEeHUs (PopMyIL.

B noBce HeBHOI KU3HU U IPH M3YyYeHHUH APYTUX NPeIMeETOB:

. HCIIOJIb30BaTh TpadUKH PEATBHBIX MPOIECCOB M 3aBUCUMOCTEH
JUISL OTIPEIICIICHUST WX CBOWCTB (HAMOOJBIINE W HAUMCHBIINE 3HAYCHUS,
MIPOMEXYTKH BO3PACTAaHUs U YOBIBAHUSA, 00OJIACTH MOJIOKUTEIBHBIX U OTPHU-
LaTeIbHbIX 3HAYCHHUH U T.I1.);

. WCIOJIb30BaTh CBOMCTBA JIMHEHHON (YHKIHMH U ee rpaduk npu
pEIICHUH 3a]a4 U3 IPYTUX y4EOHBIX MPEAMETOB

CTaTHCTHKA M TeOpHs BEPOSITHOCTEH MOCTABUTH MOCJIE TEKCTOBBIX
3aJa4, KaK C COJIePKAHHUU.

° Nmets npeaAcCTaBJICHUE O CTATUCTUYCCKHUX XapaKTCPUCTUKAX,
BEPOSITHOCTH CIIYYafHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

J pemaTh HpocTeifne KOMOMHATOPHBIE 33aJaud METOIOM IIpsi-
MOT0 U OPraHU30BaHHOTO NEpedopa;

° MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], TUarpamm, rpaQuKkos;

J YUTaTh MHPOPMALNIO, TPEICTABICHHYIO B BUI€ TaOJIUIbI, J1a-
rpamMMel, rpaduka;

° OMnpeaciiAiTb OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTHUKU YHU-
CJIOBBIX HaOOPOB;

o OLIEHUBATh BEPOSTHOCTh COOBITHS B IPOCTEHIIINX CITydasix;

J UMETh NPEICTaBICHUE O POJM 3aKOHA OOJBIIMX YHCEN B Mac-

COBBIX SIBJICHUSIX.
B noBceHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX NPeIMETOB:

J OLICHMBATh KOJMYECTBO BO3MOXKHBIX BapHaHTOB METOJOM IIe-
pebopa;

J UMETh TPEACTABIEHUE O POJIM MPAKTUYECKU JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHIA;

J CpPaBHMBAaTb OCHOBHBIE CTATUCTUYECKHE XAPAKTEPUCTHUKH, I10O-

JIy4E€HHBIE B MPOLECCE PEIICHUS TPUKIIAIHON 3aa4H, U3YUYECHHS PEATILHOTO
SIBIICHUS,

L OIICHUBATh BCPOATHOCTH PCAIbHBIX COOBITUI U SIBJIEHHUH B HeE-
CJIOKHBIX CUTyallusAaXx

TexcroBble 321241

o Pemarp HeclioKHbBIE CIOKETHBIE 3a/1adll Pa3HBIX TUIIOB Ha BCe
aprudMeTHIECKHUE ICHCTBHUS;




o CTPOUTH MOJIENb YCIIOBUS 3a/1auM (B BHJIE€ TaOJIUIIbI, CXEMBbI, PH-
CYHKa WJIM YpaBHEHHs), B KOTOPOM JaHbl 3HAYEHUS JBYX U3 TPEX B3aHMO-
CBSI3aHHBIX BEJIMYMH, C IIEJIbIO TTOMCKA PEIICHUS 3a1a4u;

o OCYIIECTBIISITH CHOCOO IMOMCKA pEeUIeHHs 3aJayd, B KOTOPOM
paccyXeHue CTPOUTCS OT YCJIOBHS K TPeOOBaHUIO WM OT TpeOOBAaHUS K
YCIIOBHIO;

o COCTaBJIATh IJIaH PELICHUS 3a7a4u;

o BBIJICTISITh 3TAIlbl PEIICHUS 3a/1a4H;

o HMHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YNbTAaThl B 3ajaue,
HCCIIEIOBATh MOTYYEHHOE pelIeHUEe 3a/1a4H;

. 3HaTh Pa3IMuMe CKOPOCTEeM O0BEKTa B CTOSUYEH BOJE, MPOTHUB
TEUEHHUS U 110 TEUCHUIO PEKU;

J pemaTh 3aJaud Ha HAaXOXKJICHHME YacTH YHUCJIa U 4YUCla 10 ero
4acTH;

. pemarh 3a7add pa3HbIX TUIOB (HAa paboTy, HA MOKYIKH, Ha

,I[BI/I)KCHI/IG), CBA3BIBAIOINX TPpU BCIWYHHBI, BBIACIATH 3T BCJIUMYUHBI U OT-
HOIICHHUA MCKAY HUMMU,

° HaxOJUTh MPOLIEHT OT YKCJIA, YACIO MO MPOLEHTY OT HEro, Ha-
XOAUTH MPOIEHTHOE CHIXKEHUE WJTH MTPOIEHTHOE MOBBIIICHUE BEJTUYUHBI;

° pelaTh HECJIO0KHBIE JIOTHYECKUE 3aauyd METOJIOM PaCCyXKIe-
HUMN.

B noBceHeBHOI KU3HU U IPH M3YyYEHHUH APYTUX NPeIMeETOB:

° BBIJIBUTaTh THIOTE3bl O BO3MOYKHBIX MPEACIIBHBIX 3HAYEHUAX

HCKOMBIX B 33J]au€ BEJIMUHUH (1€7aTh IPUKUIKY)
Hcropus MaTeMaTUKHU

. OnuceiBaTh OTEIbHBIE BBIJAIOLIUECS PE3YJIbTAaThl, MOTYYEH-
HBIE B XOJI€ Pa3BUTHs MATEMATUKU KaK HAyKU;

. 3HaTh MPUMEPBI MAaTEMATUYECKUX OTKPBITUH M UX aBTOPOB, B
CBSA3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;

. IIOHUMATh POJIb MaTeMAaTUKU B pa3Butuu Poccun

Metoabl MaTeEMaTHKH

. Br16upaTh noaxoasimuii U3y4eHHbIH METO ISl pEIICHUN U3Y-
YEHHBIX TUIIOB MaTEMAaTHYECKUX 3a/1a4;

. [IpuBogUTE TpUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B

Opr>K3.I-OH.ICI>i JIECTBUTEIBHOCTH U IIPONU3BCACHUAX NCKYCCTBA.

Conepxanue
y4eOHOTO0 npenMeTa

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

MHokecTBa M OTHOIIEHHUS MEXK1Y HUMU

MHOKECTBO, Xapakmepucmuieckoe C80UCME0 MHOMCeCmsed, SIEMEHT
MHOKECTBA, NYCMOe MHOICECEBO.

Onepauum HaJg MHOKeCTBAMM

Ilepeceuenne u oObeAMHEHHE MHOXECTB. PasHocmb MHOCECMS,
O0onoaneHue MHoxcecmsa, Mnmepnpemayus onepayuii Ha0 MHO*CECMBAMU
¢ noMowbio Kpyeoe Jiinepa.

JJIeMeHThI JIOTUKH

Onpenenenne. YTBepkaeHUA. AKCHOMBI U TeopeMbl. J[0Ka3aTeabCTBO.
Jloka3zaTenbcTBO OT MpOTHUBHOrO. Teopema, oOpaTHas naHHoOW. [Ipumep u
KOHTPIIPUMED.

Yucaa

PanunonajJbHbIE YHCJIa

MHOXecTBO pannoHaNbHBIX uKcesl. CpaBHEHHE pallMOHAJIBHBIX YHCEI.
JIeWicTBUS C pallMOHATIBHBIMH 4YucIaMu. [Ipedcmasnenue payuoHaibHO20




yucna 0ecamudHol Opoowio.
HppauuonajbHble YHCIA
[lonsaTne wmpparuoHaibHOrO 4Mcia. Pacro3HaBaHuWe HPpPalMOHATBHBIX

gucen. [Ipumepsl gokazaTenbcTB B anredpe. MppannoHalbHOCTh YUCIa \/E

[Ipumenenne B reomerpuu. Cpagnenue UPPAYUOHATLHLIX HUCEIL.
MHnooicecmso OelicmeumenbHbIX yucei.

ToxknecTBeHHbIe NpeoOpa3oBaHus

YucoBble 1 OyKBEeHHbIE BbIPAKEHUS

Beipaxkenue ¢ mnepeMeHHOH. 3HaueHue BblpaxeHus. IloncraHoBka
BBIPAKEHUI BMECTO NIEPEMEHHBIX.

Leable BbIpaxeHust

CreneHb ¢ HaTypaJIbHBIM MOKa3areneM u e€ cBoiicTBa. [Ipeobpa3oBanus
BBIPAKEHUI, COEPIKALLUX CTEIIEHU C HATypalIbHBIM IIOKA3aTEJIEM.

OpnowneH, MHorowieH. JlelicTBUS ¢ OJHOYJICHAMH U MHOTOYJICHAMH
(cmoxeHue, BBIYUTAHHE, YMHOXKEHHE). DOpMysibl  COKPALIEHHOTO
YMHOXEHHS: Pa3HOCTh KBaJpaToOB, KBaApaT CYMMBI U Pa3HOCTH.
Paznosxenre MHOTOWIEHA HA MHOKHUTEJIN: BEIHECEHUE OOIIETO MHOXKHUTEIIS
3a CKOOKU, epynnuposka, npumerenue oopmyn coKpaujénHo20 YMHONCEHUS.
Keaopamnwviti  mpéxunen, pasnooicenue keadpammno2o mpéxuiena Ha
MHOJCUMENU.

/{poOHO-panuoOHAJIbHbIE BHIPAKEHHUS

Crenenb ¢ nenslM nokaszateneM. [IpeoOpa3oBanue npoOHO-TMHEHHBIX
BBIPKEHUI: CIOXKEHUE, YMHOXXEHHUe, NelneHue. Areebpauyeckas Opoob.
Jonycmumvle  3uauenusi  nepemenHvlx 8  OpPOOHO-PAYUOHATLHBIX
svipadicenusix. Coxkpawjenue  aneebpauveckux Opobeu. Ilpusedenue
aneebpauveckux Opobeii K obwemy 3Hamenamento. Jlelicmeus ¢
anecebpaudeckumu  OpobAMU:  ClOJNCEHUe,  BblYUMAHUEe, YMHONCEHUE,
oenenue, 6036e0eHUe 8 CIENeHtb.

IIpeobpazosanue vipasicenutl, cOOEPHCAUUX 3HAK MOOYIIA.

KBaagpaTHble KopHU

Apudmernueckuit kBaapaTHbelii KopeHb. [IpeoOpa3zoBaHue BbIpaXKeHUH,
COJIepKalllMX KBaJpaTHbIE KOPHHU: YMHOKEHHUE, JI€JICHHE, BBIHECEHHE
MHOKUTEJNS U3-T10]] 3HAKa KOPHS, 8HeCeHue MHOMCUmeisi N0O 3HAK KOPHSL.

YpaBHeHHSl 1 HEpaBeHCTBA

PaBsencrBa

UucnoBoe paBeHCTBO. CBOICTBa UMCIOBBIX paBeHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHnust

[lonatue ypaBHEeHHs W KOpHS YypaBHeHUs. [Ipedcmasnenue o
pasHocunvbHocmu ypasnernutl. Qoaracme onpeoenenus ypasneHus (ooracmo
OONYCMUMBIX 3HAYEHUL NEPEMEHHOLL).

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pemenne nuHEHBIX ypaBHEHU. Jluneiinoe ypasHenue ¢ napamempom.
Konuuecmeso xopmeti nunetnoco ypasnenus. Pewenue nunetinvix ypasnenui
¢ napamempom.

KBanpaTrHoe ypaBHeHHe M ero KOPHH

KBagparuble  ypaBHeHus. HemnonHble  KBagpaTHblE  ypaBHEHMS.
JIMCKpUMHUHAHT KBaApaTHOro ypaBHeHus. Dopmyna KOpHEW KBaJpaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema.
Pemenne kBazpaTHBIX ypaBHEHUH: HCHOJb30BaHHE (HOPMYNBI  JUIsS
HaXOXKJICHUS KOPHEH, epaguueckuti memoo peulenus, pasilodceHue Ha




MHOXMCUmenu, noodoop KopHell ¢ UCNOIb308aHUeM meopemsvl Buema.
Konuuecmso xopueu xeadpamnozo ypagHmeHus 8 3d6UCUMOCMU OM €20
ouckpumunanma. bukeadpammusie ypaenenus. Ypasnenus, ceooumsvie K
JIUHENHbIM U KéaopamHuim. Keadpamuule ypasnenus ¢ napamempom.

ApoOHo-panmoHaJibHbIe YPaBHEHUS

Pemenne mpocTedmmx IpoOHO-TUHEWHBIX ypaBHEHHWH. Pewenue
OpPOOHO-PAYUOHATLHBIX YPABHEHUL.

Memoowi peuieHus VpasHeHuii: Memoobl PABHOCUTLHBIX
npeobpazosanuti, Memoo 3aAMeHbl NePeMeHHOU, 2paguuecKuii Memoo.
Hcnonvzoeanue ceoticme @ynkyul npu peuienuy ypasHeHull.

Ilpocmetiwuue  uppayuonanvhvie  ypasHeHus — 6uUdd ﬂ/f(x)za,

\/f (x) =\/g(x) )

Vpasnenus euoa X" = a.Vpasnenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYyMsl NEepeMEHHbIMH. JIMHEHOE YpaBHEHHE C JIBYMs
NepeMeHHbIMU. [Ipamas kax epaguueckas uHmepnpemayusi JTUHEUHO20
VpasHenusi ¢ 08yMs nepeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUH. Penienne cucteMbl ypaBHEHHI.

Meroasl  pemieHMs CUCTEM  JIMHEMHBIX yYpaBHEHUHM C  JABYMs
MEPEMEHHBIMU:  epaguueckuti  mMemoo, Memoo  CAOJNCEeHUsl, METOJ
M10/ICTAaHOBKH.

Cucmembl TUHEUHbIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UYucrnoBele HepaBeHcTBA. CBOMCTBa 4YMCIIOBBIX HepaBeHCTB. [IpoBepka
CTIpaBEITIMBOCTH HEPABEHCTB TIPH 3a/IaHHBIX 3HAYCHUSAX ITEPEMEHHBIX.

HepaBenctBo ¢ nepemeHHoi. CTporue M HECTpPOTME HEPaBEHCTBA.
Obnacmov onpedenenus HepaseHcmea (0061acmb OONYCMUMbBIX 3HAYEHUL
nepemeHHol).

Pemenue nuHEeMHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u e2o pewenus. Pewenue keaopammbvix
Hepagencma: UCNONIb308aHUE CEOLICME U epaghuKa KeaopamuiHou QyHKyuu,
Memoo UHmMep8alos. 3anucy peulerus K8aopamHo20 HepaseHCmaa.

Pewenue yenvix u OpobHO-payUOHANLHLIX HEPABEHCME MemoOOM
UHMEPBALOS.

CucreMbl HEpaBEHCTB

CucreMpl HEpaBeHCTB C OJHOM IepeMeHHOH. Pemenue cucrem
HEpaBEHCTB C O/IHOM NepEeMEHHON: TUHEHHBIX, KgaopamHulx. VI300parkeHue
pelIeHHs] CHCTEMbl HEPABEHCTB HA YHCIOBOH NpsMON. 3amuch perieHus
CHCTEMbI HEPAaBEHCTB.

DOyHKUMHT
IHousitue pyHkumMu
JlexapToBbI KOOPJAMHATHI Ha IIJIOCKOCTH. dopMupoBaHUE

MPEJCTaBICHU O METalpeAMETHOM IOHITHU «KOOpAWHATBHD). CIocoObI
3amaHus (QYHKIMA: aHAIUTUYeCKUd, rpadudeckuii, Tabnnunbiid. ['padux
¢byakuu. [Ipumeps! QyHKUUMM, MoNMydaeMbIX B MpOIECCe HCCIEIOBAHUS
Pa3IMYHBIX PEATbHBIX MPOIECCOB U pelIeHHs 3a7a4y. 3HaueHne QyHKIHU B
touke. CBoricTBa (DyHKIHI: 00JaCTh ONMpeIeIeHUsI, MHOKECTBO 3HAUYCHHH,
HYJIH,  TPOMEXYTKHM  3HAKONOCTOSIHCTBA,  YE€MHOCMb/HEYEMHOCb,
INPOMEXYTKH BO3pacTaHWs M YOBIBaHHUS, HaWOOJIbIIee W HaMMEHbIIEe
3HaueHus. MccnenoBanue GyHKIUM mo e€ rpaduky.




Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynkyuu.

JIuHeiiHast pyHKIMS

CpoiictBa u rpaduk nuHEHHONH QYHKIUH. YTIOBOH KO3(PPHUIHUEHT
npsiMmoii. Pacnionoskenue rpaduka JIMHEHHONW (YHKIUHA B 3aBUCUMOCTH OT
e€ yrmoBoro koddduimeHTa W CBOOOMHOTO wWieHa. Haxoocoenue
Koaghpuyuenmos  auHeuHou  YHKYuuU  NO  3A0AHHBIM  YCAOBUSIM.
npoOXodcOeHue NpsamMol uepe3 08¢ MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU,
NpoxXodcoeHue NpaMou uepe3 OAHHYIO MOYKY U NApAlLIenbHOU OAHHOU
npAMOU.

KBaaparuunas pyHkumst

CaoiicTBa 1 rpaduk kBaapatuaHoi Gynkuuu (mapabdona). [locmpoenue
epaguxa keadpamuyHol Gyukyuu no moukam. HaxoxxneHue Hynen
KBaJpaTUYHON  (YHKLIUHU, MHOMCECMBA — 3HAYEHUL,  NPOMEN’CYMKO8
3HAKONOCMOAHCMBA, NPOMEIHCYMKO8 MOHOMOHHOCIU.

O0paTHasi NPONOPUHOHAIBLHOCTH

k
CaoiicTBa GyHKIMH Y = K y = —. I'unepbona.
X X

I'paguru pynkuuii. Ilpeoopaszosanue epaguxa ¢ynkyuu y = f(X) ona
nocmpoenus epaguros gynkyuii uoa 'y = af (kx+b)+c.

I'paghuru pynryuii y=a+L, y=+x, y=3x, y=|.

X+Db
IMocnenoBaTeILHOCTH M POTPECCHH
Yucosas MOCJIENOBATENHHOCTD. [Tpumepsl YHCIIOBBIX
MOCJIEIOBATEIHHOCTEH. beckoneunrnie MOCJIEIOBATEIBHOCTH.

Apudmernueckass mporpeccus u  e€  cBoiictBa. I['eomerpuueckas
nporpeccusi. Popmyna obwezo uneHa u cymmvl N NEPEvIX UNeHO8
apugmemuueckou u  eeomempuieckou  npoepeccuu.  Cxoodawasncs
2eomMempudecKas Npocpeccus.

Pemienne TeKCTOBBIX 3ajJa4

3agaun Ha Bce apupMeTHUECKUE el CTBUS

Pemenue TEKCTOBBIX 3a1a4 apu(pMeTHIECKUM CIIOCOOOM.
Hcnonb3oBanue Tabnuil, cxem, 4epTekel, APyrux CpesiCTB MpeACTaBICHUS
JAHHBIX [PU PELICHUH 3a1a4H.

3agauu Ha IBHKeHHE, PA00OTY U MOKYNIKH

AHanmu3 BO3MOXXHBIX CHUTYallMii B3aUMHOI'O PACIOJIOKEHHsI OOBEKTOB
MpU WX JIBUKEHUH, COOTHOLIEHUS OOBEMOB BBIMOJIHSIEMBIX pabOT NpU
COBMECTHOM paborTe.

3aaym HaA YACTH, 10JIM, IPOLEHTHI

Pemenue 3amay Ha HaxOXACHHME YacTH YHMCJIA U YHCIA 110 €r0 4YacTH.
Pemrenne 3amau Ha mpoueHtsl M aonu. [Ipumenenuwe nponopumii npu
pelIeHnN 3a1au.

Jlornueckue 3agaumn

Pemenue noruueckux 3amau. Peuienue n102uteckux 3a0ay ¢ NOMOubIO
epaghos, mabnuy.

OcHOBHBbIE MeTOJbI pelieHus TeKCTOBBIX 3aJa4: apudmMeTHuecKui,
anreOpandeckuii, mepeOop BapuaHTOB. [lepsuunvle npedcmasieHus o
Opyaux Mmemooax pewleHuss 3a0au (2eomempuyecKue U epaguueckue
Memoobwl).

CraTncTHKa M TeOpHs BePOSITHOCTEH

Crarucruka




Tabnmuunoe u rpaduyueckoe NTPEACTABICHHE [aHHBIX, CTOJIOYATHIE H
KpYroBBIC AHArpamMMbl, rpaduKu, MPUMEHEHUE TUarpaMMm U rpaduKoB s
OIMCaHUs 3aBUCUMOCTEH peaibHbIX BEIMYUH, U3BJICUeHNE HH(OPMALIUU U3
Tabnum, guarpaMM U rpadukoB. OmnucaTenbHbIE  CTATUCTHYECKHUE
MOKa3aTean 4YHCIOBBIX HAOOpOB: cpeAHee apupMeTHUEcKoe, Meduawda,
HauOouiplllee M HaWMEHbIIee 3HAauYeHUs. Mepbl pacceMBaHMs: pa3Max,
oucnepcus u cmanoapmuoe OmKiIOHeHue.

CnyuaiiHas ~ M3MEHYMBOCTh.  VI3MEHYMBOCTH TPH  HU3MEPEHUSIX.
Pewarowue npasuna. 3axonomeprocmu 6 usMeHUUBLIX BETUUUHAX.

CayuaiiHble cOObITHS

CrnyuaiiHple ONBITBI  (9KCIIEPUMEHTHI), DJIEMEHTapHbIE CllydyaliHbIe
coOwiTus (ucxozpl). BeposTHOCTH 3neMeHTapHBIX COObITUN. COOBITHS B
CIIy4alHbIX OJKCIEpUMEHTaX U OJaronpuaTCTBYIOIIME d3JIEMEHTapHBIC
COOBITHS. BepositHocTH CIIy4alHBbIX COOBITHIA. OnbIThI c
PaBHOBO3MOXKHBIMHM ~ JJIEMEHTapHbBIMU  coObITUsIMU.  Kiaccuueckue
BEPOSTHOCTHBIC  ONBITBI ~ C  KCIOJB30BAHUEM  MOHET, KYOWKOB.
Ilpeocmasnenue  cobvimuti ¢ nomowpwpro  ouazpamm  Juaepa.
Ilpomusononooicnvie cobvimus, 0OveOuHeHue U nepecedenue CoOLIMULL
Ilpasuno cnoowcenusn eeposmuocmeti. Cuyuatinviii 8v1oop. Ilpedcmasnenue
9Kcnepumenma 6 euoe oOepesa. Hesasucumvle codbvimus. Ymuooicenue
geposimHocmel nezagucumbvlx coovimuti. Ilocnedosamenvhvie nezagucumole
ucnvimanus. llpencraBieHne o HE3aBUCUMBIX COOBITHSIX B KU3HHU.

dnemenmovl KOMOUHAMOPUKU

IIpasuno ymuooicenus, nepecmanosku, paxkmopuan yucia. Couemanus u
yucno couemanuti. Popmyna uucna covemanui. Tpeyeonvnux Ilackans.
Onvimsl ¢ 60IUWUM YUCIOM PABHOBOIMOINICHBIX IJIEMEHMAPHBIX COObIMULL.
Buviuucnenue seposmnocmeiti 6 onvlmax ¢ npumerenuem KOMOUHAMOPHBIX
Gopmyn. Hcnwmanua bepuynnu. Ycnex u Heyoaua. Bepoamnocmu
coovimuil 8 cepuu ucnotmanuti bepnynnu.

Cnyuaitnvie genuuunbl

3Hakomcmeo co CAy4auHbIMU GeIUYUHAMU HA NPUMEPAX KOHEYHbLX
OUCKpEemHbIX — CAY4auMblX  eenuduH. Pacnpedenenue  eeposmuocmell.
Mamemamuueckoe oocuoanue. Ceoticmea Mamemamuiecko20 OHCUOAHUSL.
Ilonamue o 3axkone Oonvwux uucen. H3mepenue eeposmuocmell.
Ilpumenenue saxona OONBWIUX UUCEN 8 COYUONO2UU, CMPAXOBAHUU, 8
30paBooOXpaneHul, obecneuenuu  Oe3onacHocmu  Hacelewus 8
Ype38bIYALIHBIX CUMYAYUSIX.

Hcropust MaTeMaTHKHU

Bosnuknoeenue mamemamuxu Kak HAyKu, 3mansl €€ passumusl.
OcnosHule pazoenvt mamemamuku. Bvloarowueca mamemamuxu u ux 6xk1ao
8 passumue HayKu.

beckoneunocmv  mmoorcecmea npocmuix  yucen. Hucna u  Onumvl
ompeskos. Payuonanvuvie uucna. Ilompebnocmev 6 uUppayuoHaIbHBIX
yucnax. [llxona I[lugacopa

3apoocoenue ancebpol 6 neopax apugpmemuxu. An-Xopesmu. Poocoenue
oyxeennou cumsonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca
0 HaxoxcoeHuu @opmyn KOpHel aneedpauyeckux YpasHeHuil cmeneuetl,
oonvuux yemoipéx. H. Tapmanwvs, /ic. Kapoano, HX. Abens, D.1anya.

Tosesnenue epaghuxos gynxyuil.

3adaua Jleonapoo Ilusanckozo (Qubonauuu) o Kpoaukax, yucia
Qubonauuu. 3adaua o waxmamuou oocke. CXo00UMOCMb 2e0OMemMpUyecKoll
npozpeccuu.




Hcmoku meopuu eeposmuocmeii. cmpaxogoe oeno, asapmuule uepwl. 11.
®Depma, b.Ilackanw, A. bepuynnu, A.H.Koamozopos

Taoauua




pacnpeaejieHuss 4acoB 1o KjaaccaM

KoauuecTBo yacoB

HaumenoBanue
Pa6ouas
paszesioB 7 kaace 8 kmace 9 kJace
nporpaMmma

DJIEeMEHTBI TEOPUU
MHOXKECTB U

2 0 2 0
MaTeMaTH4YEeCKOU
JIOTUKH
Yucia 16 4 9 3
ToxxnecTBeHHEBIE

104 53 44 7

npeoOpa3oBaHUs
YpaBHeHUs U

83 19 31 33
HEpPaBEHCTBA
OyHKIIH 42 14 6 22
IlocnenoBarensHOCTH

17 0 0 17
W IPOTrpeCCUu
Penrenye TeKCTOBBIX

19 7 6 6
3a7a4
CrarucTuka u Teopus

23 5 4 14
BEPOSATHOCTEM
UTOIo 306 102 102 102




TemaTuueckoe pacinpeaejicHue 4acoB 1o Kjiaccam

Koaun4yecTBO 4acoB

Conepsxanme y4eGHOro npeaMera PaGouas 7 xmace 8 kuace 9 kaacce
mporpavmia | KO Spoon con yposon con spoton
3JEMEHTHI TEOPUY MHOKECTB M MATEMATHYECKOM JIOTUKH (2 YACA)
MHok€ecTBa U OTHOILLIEHUS] MEXKY 1 i i 1 80
HUMU
Ornepanuy HaJ MHOKECTBAMH 1 - - 1 81
YUCJIA (16 HACOB)
Hpobu 2 2 1,2 - - -
PanuonaneHble yncna 7 2 3,4 4 29,79, 82,83 97
HppannonaibHbIe Yyucia 7 - - 5 30,31, 96-98 2526
TOXJAECTBEHHBIE IPEOGPA3OBAHMUSA (104 YACA)
UucnoBsle 1 OyKBEHHbIE 3 7 5-7.9,10,12.13 ) ) 1 100
BBIPAKCHUS
Ilenbie BoIpaxeHust 52 46 38-47,50-85 3 1-3 3 10-12
JIpoOHO-palinoHaIbHbIE BHIPAKEHUS 28 - - 26 6-25,28,91-95 2 13,101
KBagparsaslie KopHU 16 - - 15 32,35,38-50, 1 99
YPABHEHUSI U HEPABEHCTBA (83 YUACA)

PaBencrBa 1 1 11 - - - -
YpaBHeHUs 1 1 14 - - - -
JIuHeliHOEe ypaBHEHME U €0 KOPHU 3 3 15-17 - - - -
KBagpaTHOEe ypaBHEHHE U €T0O 16 ) ) 11 33,34,51-55, 5 28-31,03
KOpHH 59-62
JlpobHO-palninoHallbHbIE YpaBHEHUS 10 - - 6 63-67,71 4 32-35
Cucrembl ypaBHEHUHN 23 13 86-97,101 - - 10 42-50,94
Hepasencrpa 36,38-41,53-

p 21 1 8 10 72-78,84-86 10 55 95 06
CucreMbl HEpaBEHCTB 8 - - 4 87-90 4 37,26,57,59

®YHKHHUH (42 YACA)

TonsiTue QpyHKIMU 14 5 | 2630 | 2 | 4,5 7 | 46-9,14,92




Jlunetinas QyHkIms 8 7 31-37 - - 1 1

KBanparuunas ¢pyHkuums 7 ) ) i i 7 15-17,20-
22,27

OO6parHas IPONMOPIHOHATLHOCTh 3 - - 2 26,27 1 2

I'paduku Gynkmit 10 5 48,49 2 36,37 5 3,5,18,:9,23,2

MOCJIEJOBATEJBHOCTHU U MPOI'PECCHUH (17 YACOB)
[TocnenoBarensHOCTH U 17 i i i i 17 60-75.102
IPOrPeccuu
PEIHNIEHUE TEKCTOBBIX 3AJ/IAY (19 YACOB)

3anaun Ha Bce apudmeTuyeckue 1 1 13 ] ] ] i

JeHCTBUS

3amauun Ha ABUXKEHUE, padOTy U 3 i i 5 68,69 1 59

MOKYTIKU

3ajaun Ha YaCTH, JTOJIU, TPOLICHTHI 4 3 19,20,99 - - 1 98

Jlornueckue 3agaun 1 - - - - 1 77

OCHOBHEIC MCTOJIbI pelICHi 10 3 98,100,102 4 56-58,70 3 51,58,76

TEKCTOBBIX 3a71a4

CTATUCTHUKA Y TEOPUSI BEPOSITHOCTEM (23 YACA)

CrarucTuka 9 5 21-25 4 99-102 - -

Crny4daiiHpie COOBITHS 4 - - - - 4 85-88

OneMeHTbl KOMOMHATOPUKH 8 - - - - 8 78-84,91

CrnyyaiiHble BEJIMYUHBI 2 - - - - 2 89,90




TeMaTl/I‘IeCKOC HJIaHI/IpOBaHI/Ie I10 aﬂreﬁpe
7 xkaacc 102 yaca

Conep:kanue Kypca

\ TemaTnuyeckoe NJIAHUPOBAHHE

YUCJIA (4 uaca)
Apodu Apodu
Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH. Apudmernueckue aecTBUS ¢ OOBIKHOBEHHBIMH  APOOSMHU.
[Tponoprmu. CpoiicTBa mponopuuid, npuMeHeHue nponopuuit u | OtHoueHue. [Iponopiys; OCHOBHOE CBOWCTBO MPOIOPIIMH.

OTHOILICHUH ITPU PELICHUH 3a/1a4.

PanunonajJbHBIE YHCIA

Pacmmpenne MHOXKECTBAa HATypajbHBIX YHUCEN 10 MHOYKECTBA IIEJIBIX.
MHoxecTBO panuoHanbHbIX uucesl. CpaBHEHHE pPALMOHAIBHBIX YHCEI.
JleficTBHs ¢ pauMOHAJIBHBIMU YUCIIAMM.

HcTopust MaTeMaTnKH

Bosnuknoeenue mamemamuku Kax HayKu, OSmanvl €€ Pa3zeUumusl.
OcnosHule pazoenvt mamemamukuy. Boioarowuecs mamemamuxu u ux 6xnao
6 passumue HayKu.

PanuonaabHBIE YHCJIa

Pacuinpenne MHOKeCTBa HaTypalbHBIX YHCET JO MHOXECTBA
O CJBbIX. MHO)KGCTBa ICJIbIX 4YHCCII O0 paIII/IOHaJII)HI)IX. CpaBHeHI/Ie
palMOHANIBHBIX yucen. JIeHcTBUS ¢ pallmOHaIbHBIMU YU CIIAMHU.

Hcropust MaTreMaTUKHU

Bosnuxknosenue mamemamuxku Kak HAyKu, osmanvl eé paseumus.
OcHosnbie pazodenvl mamemamuku. Bvioarowuecs mamemamuxku u ux
8KIIA0 8 pazsumue HayKu.

TOKJIECTBEHHBIE IPEOGPA3OBAHMUSI (53 uaca)

YucaoBble 6yKBeHHl>Ie BbIPAKCHUS
BBIpa)KeHI/IC C nepeMeHHoﬁ. 3HaueHUE BBIPpAKCHUA. I[OHYCTI/IMLIe
S3HAYCHHA TICPCMCHHBIX. HOI[CTaHOBKa BI)Ipa)KeHI/Iﬁ BMECTO INCPEMCHHBIX.

IIpeoOpa3oBanue  OyKBEHHBIX  BBID@KEHHMM Ha  OCHOBE  CBOWCTB
apudmernueckux  JedcTBuil. PaBeHCTBO  OyKBEHHBIX  BBIPAXKEHMU.
ToxnaecTso.

Henble BoIpaeHust

Crenenp ¢ HaTypaJgbHBIM IOKa3aTelleM U €€ CBOWCTBA: YMHOXXEHHE,
NelieHrne, BO3BeJeHHE B cremeHb. [IpeoOpa3oBaHusi  BbIpa’KEHUH,
COZIepKAIIMX CTEIEHU C HATYPaJIbHBIM IIOKA3aTEIIEM.

OpHowieH, MHOrowIeH. J[eMCTBUS C OJHOYICHAMH W MHOTOYJICHAMH
(cmoxeHue, BBIUMTAHHE, YMHOXeHHE). DOopMyibl  COKpamEHHOTrO
YMHOXXEHUS: pa3HOCTh KBAaJPaTOB, KBAJPaT CYMMBbI U Pa3HOCTHU, KyO CyMMBI
U pPa3HOCTH, CyMMa M pa3HocTh KyOoB. IIpeoOpasoBanue 1emoro
BBIDQXCHMSI B MHOTOWIEH. PasiokeHMe MHOrodjgeHa Ha MHOMKUTEIIHN:
BBIHECECHHE OOIIEr0 MHOXHTENS 33 CKOOKH, 2pYnnupo6Kd, npumeHeHue

Auaredpanyeckue BbIpaKeHHs

BykBeHHbIE BbIpa)keHUs (BBIpaKEHUS ¢ MepeMeHHbIMH). UnciaoBoe
3HaueHue OyKBEHHOro  BblpakeHus. JlomycTumble  3HaueHUS
nepeMeHHbIX. [loncraHOBKa BBIPDAXKEHHMM BMECTO IIE€PEMEHHBIX.
[IpeoOpazoBanrie OYKBEHHBIX BBIPQKEHHII Ha OCHOBE CBOWCTB
apupMeTnueckux JeiicTBuid. PaBeHCTBO OYKBEHHBIX BBIPAKEHHIA.
ToxxmecTBo.

Crenenp ¢ HarTypaJbHBIM IIOKa3aTeleM U €€ CBOMCTBa.
[Ipeobpa3oBanus BbIpa)K€HUH, COJIEPKAIINX CTENEHH C HATypalbHBIM
nokasareiaeM. OHOWIEHbl U MHOTOWIEHBI. Y MHOKEHUE OJIHOYJICHOB.
Crenenb  MHOrowieHa. ClloKeHWE, BBIUMTAHHME, YMHOXXCHHUE
MHOI041€HOB. POpMYyJIbI COKPAIIEHHOTO YMHOKEHHMS: KBaApPaT CyMMBbI
U KBaJgpaT Pa3HOCTHU, KyO CyMMBI M pa3HOCTH, CyMMa U DPa3HOCTb
KyOooB. @opmyna pa3HOCTH KBajpaToB. IIpeoOpazoBaHue 11€70T0O
BBIPAKEHUS B MHOTOWIEH. Pa3iokeHne MHOTOWICHOB Ha MHOXKHUTEIIN
BBIHECEHHE O0IET0 MHOXKHTENS 32 CKOOKH, epYINUPOBKA, NPUMEHEHUEe




Gopmyn cokpawénnozo ymHodcenusi. MHOTOUIICHBI C OTHOH MepeMEHHOM.
HcTopusi MaTeMaTHKHU
3apoocoenue ancebpvl 6 nedpax apupmemuxu. An-Xopezmu. Poowcoenue

oyxeennou cumgonuxu. I1.@epma, @. Buem, P. J[lexapm.

Gopmyn  cokpawjénno2o  ymHodcenus. MHOrOWwIeHbl C  OJHOM
IIEPEMEHHOM.

MaremaTHKa B HCTOPHY€CKOM PAa3BHTHH

3apoxnenue anreOpsl B Heapax apupMETHKH. Au-Xope3MmH.

Poxnenue 6ykBennoit cumBosnku. I1. depma, ®. Buer, P. Jlekapr.

YPABHEHUWS U HEPABEHCTBA (19 uacoB)

PaBencrBa

UucnoBoe paBeHcTBO. CBOWCTBAa UHUCIOBBIX PpPaBEHCTB. PaBeHCTBO c
TIEPEMEHHOM.

YpaBHeHust

[TonsiTue ypaBHEHMsT M KOpPHSA YpaBHEHUS.
PABHOCUNLHOCIU YPAGHEHULI.

JIuHeliHOe ypaBHEHHE M €r0 KOPHHU

JluneitHoe ypaBHeHue. PemeHue nMHEHWHBIX ypaBHEHUU. Jlumetinoe
ypasHenue ¢ napamempom. Konuuecmeo Kopueu NUHEUHO20 YPABHEHUs.
Pewenue nunetinvix ypagnenuti ¢ napamempom.

Cucrembl ypaBHeHUH

VYpaBHEeHHE C OBYMs NEpeMEHHbIMH. JIMHEMHOE ypaBHEHHE C JIBYMs
NIEPEMEHHBIMM, IPUMEPBI PEUICHNS] YPAaBHEHUN B LENbIX 4YUcClax. [Ipsamas
Kaxk epaguueckas uHmepnpemayus JUHEUHO20 YPAGHEHUs ¢ O08YMs
nepemeHHbIMU.

ITonsiTne cucreMbl ypaBHeHHM. PellieHne cucreMbl ypaBHEHUM.

Ilpeocmasnenue o

MeToapl  pemieHuss CHUCTEM  JIMHEHHBIX  ypaBHEHHH C  JIByMS
MEePEMEHHBIMU:  epaguueckuii.  Memoo, Memoo  CIONHCEeHUs, METOJ
MOJICTAHOBKH.

HepaBencrBa

YucnoBbie HCpPaBCHCTBA. HpOBepKa CIIpaBCJIMBOCTH HCPABCHCTB IIPpU
3aIaHHBIX 3HAYCHUAX IMCPEMCHHBIX.
HepaBCHCTBO C HepeMeHHOﬁ. CTpOFI/IC 1 HCCTPOT'UC HCPABCHCTBA.

PaBencrBa

UucnoBoe paBeHCTBO. CBONCTBA YHUCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
MIepEMEHHOM.

YpaBHeHusi

VYpaBHenue c¢ ogHoil nepemeHHoil. Kopenb ypaBHeHusi. CBoiicTBa
YHUCIIOBBIX PABEHCTB. PABHOCHUIIBHOCTh YPAaBHEHH.

Jluneiinoe ypaBHeHue. PellieHne TMHENHBIX YpaBHEHUM.

VYpaBHEHHUs ¢ IBYMS IIEpEMEHHBIMU. JIMHENHOE ypaBHEHUE C IBYMs
IIEPEMEHHBIMH, IPUMEPHI PELLICHUS] YPABHEHUH B 1IEJIBIX YHCIIAX.

Cucrema ypaBHEHUH C JIByMsl NepeMEeHHbIMU. PerieHue cucteMbl
ypaBHeHui. PaBHOcuiabHOCTH cucTeM. CHCTEMBI JBYX JIMHEHHBIX
YpaBHEHUN C [JByMs IIEPEMEHHBIMH; pELICHUE IIOACTAHOBKOM U
cioxkeHueM. ['paduueckas uHTepHpeTalys CHCTEM YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMHU.

I'padmueckas nuHTEpHpeTalyst ypaBHEHUs C ABYMS I€pPEMEHHBIMHU.
I'paduk nuHEHOTO ypaBHEHUS C IBYMSI IEPEMEHHBIMH.

YpaBHeHus

Uucnossle HepaBeHCTBA. HepaBeHCTBO ¢ OAHON NTEPEMEHHOM.

®YHKLUMU (14 uacos)

IHonsTue pyHkuuu

JlekapTOBBI KOOpAMHATHI Ha TJIOCKOCTA. DOpMUpPOBAHKUE TTPEACTABICHHI
0 METAMpPeAMETHOM TMOHSITUU «KOOPAUHATED. CrocoOsl 3a1anus QYyHKIIUI:
aHAJTMTUYCCKUH, Tpaduueckuii, Tabnuunbid. ['paduk Gynkmuu. [Ipumeps

OcHOBHbBIE IOHATHS

3aBucuMoCTH MexAy BenuunHamu. [lonarue ¢ynkmuu. OO6macth
OTpeeNieHUus] U MHOXKECTBO 3HadeHWi (yHKIuU. CrocoObl 3amaHus
¢bynkuun. 3Hauenue QyHKIUU B Touke. ['paduk dyHkumu. [Tpumeps




(GYHKIUH, MOTy4aeMbIX B MPOLECCE MCCICAOBAHMS PAa3JIMYHBIX PEATbHBIX
IpPOIIECCOB M pelIeHHs 3aaad. 3HaueHue ¢yHkuuu B Touke. CBoiicTBa
GyHKIMIA: 001aCTh ONIPECIICHHS.

JIuneiinas pyHKUusA

OyHKIMS, OMHUCHIBAIOIIAS MPSMYIO TPOMOPIUOHATIBHYIO 3aBUCHMOCTD U
e¢ rpadux. CpoiictBa M Tpaduk JMHEHHOH QyHKUMU. YTIOBOU
kod(dduruent npsmoi. Pacnonokenue rpaduka JTMHEHHOW (QYHKIMH B
3aBHUCHMOCTH OT €€ yrioBoro KoOd(pQUIMEeHTa ¥ CBOOOJHOrO HJICHA.

Haxoocoenue  kosgpgpuyuenmos  numetinoti  (pynkyuu no  3a0aHHbIM
VCA0BUAM. NPOXOHCOCHUE NPAMOU Hepe3 08e MOUKU C 3A0AHHbIMU
KOOPOUHAMAMU, — NPOXONUCOEHUEe NPAMOU  uepe3 OaHHYI0  MOYKY U

napaiebHol OaHHOU NPSAMOU.
Crenennbie (YHKIMU C HaTypajdbHBIMU TOKa3aTelsasMu 2 U 3, HUX
rpaduKu ¥ CBOMCTBA.

rpaMKOB 3aBUCUMOCTEH, OTPaXKAIOLINX PealIbHbIE IPOLIECCHI.

Yuciaosble pyHKIMHT

OyHK1WM, OIHCHIBAOLIAS IPSIMYIO IIPONOPLUOHAIBHYIO
3aBUCUMOCTh U e€ rpaduk. CBolicTBa U rpaduk TUHEHHOW (QYHKIUH.
CrenenHble (YHKIMHM C HaTypaJbHBIMHM IOKazaTedsiMu 2 U 3, HX
rpaduKu 1 CBOMCTBA.

YpaBHeHus

JlekapTOBBI KOOPAMHATHI Ha IUIOCKOCTH. YTIJIOBOH KOX(PQHUIHMEHT
IPSIMOM. Y CIIOBUE NMAPAJLIENBHOCTH MPSMBIX.

PEHIEHUE TEKCTOBBIX 3AIAY (7 yacoB)

3agauu Ha Bce apudMeTHUYecKHe AelCTBUSA

Pemenne TEKCTOBBIX 3a1a4 aprudMeTHIeCKuM CHOCOOOM.
Wcnonb3oBanue Tabiuil, cXeM, YepTexei, APyrux CpeicTB NPeCTaBICHUS
JAHHBIX [PU PELIECHUU 3a/1a4H.

3agauu Ha YacCTH, 1014, IPOLEHTHI

Pemenne 3amay Ha HaXOKJEHUE YacTH YMCIA M YHCIA 1O €ro YacTH.
Pemienne 3amad Ha mnpoueHTel W Aoau. lIpumeHenue npomnopuuil mpu
pellIeHnN 3aay.

OcHoBHbIE MeTOJbl pellleHUs1 TeKCTOBBIX 3aa4: anredpandeckuii, ¢
IIOMOILBIO CUCTEM YPAaBHEHUM.

3agauu Ha Bce apupMeTHYECKHe AeliCTBUS

Pemenne  TEKCTOBBIX — 3a7ady  apU(PMETHUECKUM
Ucnonb3oBanue Tabmui, cxeMm, uepTexei, Ipyrux
IIPEICTABIICHNS JAHHBIX [IPU PELICHUU 3aa4H.

3agaum HA YACTH, 10J1M, IPOLEHTHI

Pewrenne 3a1a4 Ha HaXOK/ICHNUE YaCTH YKCJIa U YUCIIA 110 €ro YacTH.
Pemrenne 3amau Ha nponeHTsl U Joiu. [IpuMmenenue mponopuuil npu
pELICHUH 3a/a4.

Pemenne TeKCTOBEIX 3amad
IIOMOILIbIO CUCTEM YPABHEHUM.

CHoco0OM.
CPeICTB

anredpanyeckuM  Crocobom, ¢

CTATUCTHUKA U TEOPHUSI BEPOSITHOCTEM (5 uacos)

CraTucruka

TabmuuHoe mpenacTaBieHUWE MaHHBIX. V3BrnedeHue wuHGOpMANMH U3
tabmui. OnucarenbHbIe CTATUCTHYECKHE TOKAa3aTeNld YMCIOBBIX HAOOPOB:
cpenHee apudmeTHueckoe, MmeduaHa, HAWMOOJbIIEE ¥ HAUMEHBIIEE
3HaueHUsl. Mephl paccerBaHUs: pa3Max.

OnucarejabHas CTaTHCTHKA

[IpencraBnenue manHbIX B BUAe Taoumil. V3Bieduenue nHbopmarun
n3 Tabnun. CTaTHCTUYECKUE XapaKTePUCTHKH Habopa aHHBIX:
cpennee apudMeTHYECKOe, MeIuaHa, HauOOoJbIIee W HAUMEHBIINE
3HAYEHUsI, pa3Max.




TeMaTl/I‘IeCKOC HJIaHI/IpOBaHI/Ie I10 aﬂreﬁpe
8 kiacc 102 yaca

Copaepxanne Kypca

TemaTnueckoe JIAHUPOBAHME

3JEMEHTHI TEOPUA MHOKECTB U MATEMATHUYECKOM JJOTUKH (2 yaca)

MHokecTBa M OTHOLIEHUS MEKIY HUMH

MHOXECTBO,  XApakmepucmuyeckoe  CE0UCMBO  MHONCECMBA,
AJIEMEHT MHOXKECTBA, nycmoe MHodxicecmao. [1ogaMHOXKeCTBO.

Onepaunu HAJ MHOKECTBAMM

[Tepeceuenre U 00BEIUHEHHE MHOXKECTB. Pasznocmb muodcecms,

TCOPCTHKO-MHO)KQCTBCHHLIQ MNOHATHUSA

MHO)K@CTBO, OJICMCHT MHOXXCCTBA. 3aﬂaHI/Ie MHOXXCCTB
NEPCUUCIICHUCM  DJICMCHTOB, XapPaKTCPUCTHYCCKUM CBOMCTBOM.
CTaHI[apTHBIe 0003HaYeHU YHCJIOBBIX MHOXXCCTB. HYCTOG

MHOKECTBO U €ro 0003HaUeHHE. ITonMHOXKECTBO.

oononnenue  MHodcecmea. — HMumepnpemayus — onepayuti  Hao Wnmroctpanisi OTHOIIEHUH MEXITYy MHOXECTBAMH C ITOMOIIBIO
MHOJHCECMBAMU C NOMOWBIO KPY208 Diiiepda. auarpamm Jiepa-Benna.
YHUCJIA (9 yacoB)
PanmoHanbHbIE YK CIA PanmoHanbHbIE YU CIA
MHoecTBO paroHaIbHBIX qrcel. IIpeocmasnenue MHOXECTBO pallMOHAIBHBIX Yucel. PanuoHalbHOE 4YHMCIO Kak
Palﬁlgng]llb:g:;::;fﬁea:;’é’;:“Hou 0poobio. OTHOH‘IJGHI/IC %, rJie M — 1esoe Ynuciio, N- HaTypaibHOE.
[TonsiTre UPPAIIOHATILHOTO YqucIa. Pacnio3naBanue HelicTBHTENbHBIE THCIIA

HppaliMOHAJIbHBIX  YHCCII. HpI/IMepH J0Ka3aTCJIbCTB B anre6pe.

HppanuoHanpHOCTh  4YKCia \/E . Ilpumenenne B TEOMETpHUH.
Jecstuunble npUOIMKEHUS UppalUoOHaNbHBIX uucen. Cpaguenue
uppayuonanbHelx yucen. MHoocecmeo  OelcmeumenbHulX — yucer,
IpeJICTaBICHNUE IEUCTBUTENbHBIX YHCEN OECKOHEUHBIMH JECSITHUHBIMU
npobsimMu. CpaBHEHHE JeHCTBUTENBHBIX YHCEI.

Koopnunarnass  mpsimas.  M3oOpakenwue
KOOPJAMHATHOM IIPSAMOM. UUCIIOBBIE IPOMEKYTKH.

Pa3meprl 00bEKTOB OKpYKaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHII
no BceneHHoil), ATUTETBHOCTH MPOLIECCOB B OKPYXKAIOIEM MHUpE.
Boigenenne MHOXUTENS CTEMEeHM JEcATH B 3allCH YHCA.
[IpubnuxeHHOe 3HAYE€HUE BEIMYUHBI, TOYHOCTH MPUOIMIKEHHS.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUM.

HcTopust MaTeMaTHKHU

Beckoneunocmo mmooicecmea npocmuix uucen. Yucna u Onunwl

YHUCCII TOYKaMH

[TonsTre 00 uppanMoHATBFHOM uHKcie. MppalroHanbHOCTh YHCIIa
1 HECOM3MEPUMOCTb CTOPOHBI M JUAroHaiau KBajpara. JlecsTu4HbIe
NPHUOIKEHUS UPPAIMOHATIBHBIX YHCE.

MHOeCTBO JNEUCTBUTETHLHBIX qucel; MPEICTABIICHUE
JNEHCTBUTENBHBIX YHCEN OECKOHEYHBIMU JCCATHUYHBIMU JTPOOSMHU.
CpaBHEHHE NENUCTBUTENBHBIX YHACEIL.

Koopnunatnas  mpsmas.  M3o0paxkeHue
KOOPJIMHATHON NPpsAMOM. UNCIIOBBIE TPOMEKYTKH.

N3mepenusi, npudInKeHUs1, OLEHKH

Pasmepsl 00BEKTOB OKpykaroImiero mupa (0T 3JIeMEHTapHbIX
yacTull 10 BceneHnHoit), UIMTENbHOCTh MPOIIECCOB B OKPYKAIOLIEM
Mupe. BpiieneHne MHOXUTENS — CTENEHH JIECATH B 3alMCH YHUCIIA.
[TpubnmkeHHOe 3HAYe€HHWE BEIWYUHBI, TOYHOCTh MPUOIIMKESHHUS.
[Ipukuaka v olieHKa pe3yJbTaTOB BHIYUCICHUM.

MarteMaTHKa B HICTOPHUYECKOM Pa3BUTHH

Hcrtopust ¢dopMupoBaHus NOHSTHS 4YHCIA: HATypalbHbIE 4YHCIA,

YHUCCII TOYKaMH




ompeskos. Payuonanvnvie uucna. Ilompebnocms 8 uppayuoHanIbHbIX
yucnax. Ilkona Iugacopa. CrapuHHBIE CUCTEMBI 3alMCH YHUCEI.
Hpobu B BaBunone, Erunrte, Pume. OTKpbITHE ACCATUYHBIX IAPOOCH.
Crapunsable cuctembl Mep. JlecaTuuHbie IpoOM W MeTpHYECKas
cuctema Mep. llosBieHue OTpULIATENBHBIX YHMCET W HYIS.
JL.Maruaunxuii. JI.Oumnep.

IpoOH, HEJOCTATOYHOCTD PAIIMOHATBHBIX YUCEIT JJI1 TEOMETPUUECKUX
MU3MEPEHHH, UuppalmoHalibHble yucia. CTapuHHBIE CUCTEMBI 3aIlUCU
gyucen. poou B BaBwmiione, Erunre, Pume. OTKphITHE NECATHYHBIX
npobOeit. CrapunHble cucTeMbl Mep. Jlecatuunele apobu U
MeTpuueckas cucreMa mep. I[losiBieHHe OTpUIATETBHBIX YHUCEN U
Hyas. JL.Maraunkuii. JI.Oinep.

TOXJIECTBEHHBIE IIPEOBPA30BAHMUS (44 yaca)

Leabie BoIpaeHUs

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeieM U €€ cBOMCTBa. JleHcTBus C
OJNHOWICHAMHM W  MHOrowieHamu. @opMysbl  COKpaumi¢HHOro
YMHOXeHHU. Pa3noxeHre MHOro4ujeHa Ha MHOKHATEIH.

JIpoOHO-panuoOHAJIbHbIE BHIPAKEHUS

Crenenp c wnenbiM mnokaszareneM. CBONMCTBA CTENEHM C LIEIBIM

nokasareneM. [IpeoOpa3oBaHue ApOOHO-TMHEHHBIX  BBIPAXKCHUI:
CIOKEHHe, YMHOXEHHEe, JeJeHHe.  AncebOpauueckas  Opoos.
Jonycmumvle  3nauenus nepemMeHHvIX 8  OPOOHO-PAYUOHATLHBIX
svipadicenusix.  OCHOBHOE  CBOMCTBO  anreOpanueckoil  IpoOwu.

Cokpawenue anceopauueckux opooei. IlIpusedenue ancebpauyeckux
Oopobeti k obwemy 3sHamenamento. Jlelicmeus ¢ aneedpauieckumu
OpoOAMU: CTIOdHCEHUe, 8blUUmMAanUe, YMHOMCEHUe, OelleHue, 8036e0eHlUe 8
cmenetb.

JlokazaTenbCTBO TOXKJIECTB.

KBagpaTHbie kopHn

KBanparublii kopeHb u3 uucina. Apudmernyeckuil KBaJpaTHBIM
KopeHb. HaxoxaeHne npuOInKeHHBIX 3HAYeHUI KBaJpaTHOTO KOPHS.
KBanparusiii kopeHb u3 creneHu. [IpeoOGpa3oBaHue BbIpaKeHUH,
COJIepXKallMX KBaJpaTHbIE KOPHH: YMHOXKEHHE, JeJIeHHE, BBIHECEHUE
MHOXHTEJSI M3-TIOA 3HAKa KOPHS, 6HeCeHUe MHONMCUMENs N0O 3HAK
KOPHSL.

PanuonanbHbIe yncIa

Crenenp ¢ menbiM mnokazateneM. CBOICTBa CTEMEHH C LEIBIM
MOKa3aTeJIeM.

Anredpanyeckne BbIPaKeHUS

Crenenb ¢ HaTypaJIbHBIM MOKa3aTeaeM u e€ cBoicTBa. [leficTBus ¢
ONHOWJIEHAMHM U  MHorowieHamu. DOpMyJbl  COKpPALIEHHOTO
YMHOXeHUS. Pa3ioxeHrne MHOTOWICHOB Ha MHOKUTEITH.

AnreGpanueckasi ApoOb. /Jonycmumvle 3HaAuUeHUs NePeMEHHbIX 8
0poOHO-payuonanvHulx  evipaxcenusix.  OCHOBHOE  CBOWMCTBO
anredpandyeckoit  npobu. Cokpamenue apobeit.  Ilpusedenue
aneebpauveckux Opooei k obwemy 3Hamenameno. CIOXEHHE,

BbIUUTAHHWE, YMHOXEHHME, BO3BEJACHUE B CTENEHb, JeJCHUE
aredpanvecKux npoobeit (c OJIMHAKOBBIMH/Pa3HBIMU
3HaMEHAaTEesIMU).

PannonaneHbIe BBIPAXKECHUS 51 150, peoOpa3oBaHMUs.

Jloka3arenbCcTBO TOXKIECTB.
JeiicTBUTEIbHBbIE YHCJIA
KBanmpatubelif kKOpeHb W3 uncia. ApuMETUYECKHN KBaJpaTHBIH

KopeHb. HaxoxzaeHue mnpUOMMKEHHBIX 3HAYEHWM KBaJpaTHOTO
kopHs. KBanmparHelii kopeHb U3 creneHd. IIpeoOpa3zoBanue
BBIPQXEHHUM, COJEep)KallMX KBaJpaTHbIE KOPHU: YMHOXEHHE,

JACJIICHNUEC, BBIHCCCHUC MHOXKHTCIIA H3-II0J 3HAKAa KOPHA, 6HeceHue
MHOCUmENIS N0O 3HAK KODHAL.

YPABHEHUWS U HEPABEHCTBA (31 yac)

YpaBHeHus
VpasHenue x% = a. KonudecTBo KOpHElH ypaBHEHHs B 3aBUCHMOCTH
OT 3HAYCHUH a.

YpaBHeHus
Vpasuenue x? = a.

KBagpatHoe ypaBHeHue: ¢opMmyna KOpHEH  KBaJpaTHOTO




Obnacmv  onpeoenenuss  ypasweHus  (001acmv — OONYCMUMBIX
3HAYeHUll nepemMeHHO).

KBagpaTrHoe ypaBHeHHE H €r0 KOPHH

KBanparuble ypaBHeHus. HenonHbele KBaapaTHblE YpaBHEHMS.
JIMCKpUMMHAHT  KBaapaTHOro  ypaBHeHus. @Dopmyna  KOpHEH
KBaJIpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. PelieHne KBaJpaTHBIX YPaBHEHMI: HCIIOJIb30BaHUE
dbopMysbl IS HAXOXKIEHUSI KOPHEH, epaguueckuii memoo peuienus,
paznodicenue Ha MHOJCUmenu, noobop KOpHel ¢ UCHOIb308AHUEM
meopembl Buema. Konuuecmeo kopmeii k6aopammoco ypasHeHus 6
3asucumocmu om e2o0 ouckpumuranma. Keadpammuwie ypasnenus c
napamempom.

JIpo0HO-panuoHAJIbLHbIC YPABHEHUS

Pemenune mnpocreiiiux aApoOHO-TMHENHHBIX ypaBHEHUU. Pewenue
OPOOHO-PAYUOHATILHBIX YPAGHEHULL.

Memoovr  pewenus — ypasHeHuu:  MemoObl  PAGHOCUNLHBIX
npeoobpazosanuil.

HepaBencrBa

UucnoBele HepaBeHcTBAa. (CBOICTBA  YHMCIIOBBIX  HEpPaBEHCTB.
[TpoBepka cHpaBeAJMBOCTH HEPABEHCTB IPU 3aJaHHBIX 3HAYEHUAX
nepeMeHHbIX. Cl10’KeHUEe U YMHOYKEHHE YHCIIOBbIX HEPABEHCTB.

HepaBeHcTBO ¢ mnepeMeHHOW. PaBHOCWIBHOCTH HEPaBEHCTB.
Crtporue u HecTporue HepaBeHCTBa. PelieHne TUHEHBIX HEPAaBEHCTB.

Cucrembl HepaBeHCTB

Cucrtembl HEpaBEHCTB C OJHOM IepeMeHHOH. PemieHne cucreMm
HEpaBEHCTB C OJHOI MepeMEeHHOM: InHeHHbIX. V300paskeHne pemeHus
CHUCTEMBI HEPABEHCTB HA YMCJIOBOW MPAMON. 3alUCh PEIICHUS] CUCTEMBI
HEPABEHCTB.

ypaBHeHus. Hemonnble kBaapaTHble ypaBHeHHs. Teopema Buera,
oOpatHass Teopeme Buera. Pemenue KBaapaTHBIX YpaBHEHUIL:
UCIIOJIb30BaHUE (OPMYJbl JJII HaXOXKJEHUs KOpHEH, epaguueckuti
MemoO peutenuss, pasiodceHue Ha MHoicumenu, noobop KopHeu ¢
ucnonvsoeanuem meopemvl Buema. Keaopamuvle ypasHenus c
napamempom.

Pemenuie 1poOHO-pallMOHAIBHBIX YPaBHEHUH.

Hepagencrsa.

YucnoBele  HepaBeHCTBA M WX  cBouctBa.  [IpoBepka
CIIPaBEUIMBOCTM  HEPABEHCTB  IPU  3aJaHHBIX  3HAYCHMSX
nepeMeHHbIX. CII0KEHUE U YMHOXKEHUE YHCIIOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ 01HOM ITepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB.
Crporue u HecTporue HepaBeHCTBA. PelleHne  JHHEHHBIX
HEPaBEHCTB.

Cucrembl HEpaBEHCTB C OJHOW INEepeMeHHOW. Pemienune cucrem
HEpPAaBEHCTB C OJHOM TIEepeMEHHOW: JMHEeHHbIX. W300pakeHue
pELIEHUsT CUCTEMBI HEPAaBEHCTB HA YHCJIOBOM NPSAMOM. 3amuch
pELICHUs] CUCTEMBI HEPABEHCTB.

OYHKIINU (6 yacos)

CsoiicTBa 1 rpaduk quHelHON QyHKkMK. CTeneHHble QYHKINU C
HaTypaJbHBIMH MTOKa3aTeNsIMH 2 1 3, uX rpaduKu U CBOMCTBA.
OopaTHast NPONOPUHOHAJIBLHOCTH

CgoiicTBa pyHKIMU Y = K . 'nnepbona.
X

YucsioBble PyHKIUHN

CpoiicTBa u rpaduk nuHeHON QyHkunu. CTeneHHble PYHKIIMH C
HaTypaJbHBIMU TTOKa3aTeNs MK 2 U 3, X TpadvKu U CBOMCTBA.

OcHOBHBIE IOHATHS

OyHKIMS, ONUCHIBAIOUIas  OOpaTHYIO  IMPOIMOPLHUOHAIBHYIO




TI'paguru ynxyuii. Ipaguru ynxyuii y =%, y = Ix.
HUcTopusi MaTeMaTHKHU
Ipumepvl pasnuunsix cucmem KOOPOUHAM.

3aBHCUMOCTb U €€ rpaduK.

Tpaduru Gynxyuii y =~Ix, y = 3x.
Hcropusi MaTeMaTHKH
TIpumepnl paznuyunvix cucmem KOOpOUHAmM.

PEHIEHUE TEKCTO

Pemenne TeKCTOBBIX 3a1a4 € MMOMOIIBIO KBaIPATHBIX YPaBHEHUH.

PGLHGHI/IC TCKCTOBBIX 3a/1a4 C IIOMOIIBIO paLII/IOHaJ'IBHBIX ypaBHeHHﬁ.

3agaum Ha IBUKEeHHUE, PA0OTy M MOKYIKH

AHanu3 BO3MOXHBIX CHUTyallMii  B3aMMHOIO  PAacCIOJIOKEHUS
00BEKTOB NPH HMX JBWKEHHUU, COOTHOUICHUS OOBEMOB BBIMOIHAEMBIX
paboT nmpu COBMECTHO# pabore.

BbIX 3AJIAY (6 yacoB)
Penienne TeKCTOBBIX 3aJa4 ¢ IIOMOILBIO KBaJPATHBIX YPAaBHEHUN.
PemeHne TEKCTOBBIX 3aJad C IOMOLIBIO  pPalMOHAIbHBIX
YpPaBHEHUU.
3agauu Ha IBMKeHHe, pa00Ty U MOKYIIKH
AHanu3 BO3MOXHBIX CHUTyallMii B3aMMHOTO PAaCIOJIOKECHHUS

00BEKTOB MPHU MX JIBHIKEHUU, COOTHOIICHUSI 00HEMOB BBIITOJHSICMBIX
paboT MpU COBMECTHOM paboTe.

CTATHCTHUKA U TEOPUSI BEPOSITHOCTEM (4 uaca)

Crarucruka

I'pagpuueckoe npeocmasnenue Oannvlx, cmondbuamole U Kpy208bie
ouazpammul, 2papuxu, npuUMeHeHUue ouazpamm u 2epaguxkos O
ONUCAHUS 3A8UCUMOCTEU PEabHbIX eTUYUH, U36ledeHue UHpopmayuu
u3 mabauy, ouazpamm u epaguxos. IlpeacraBieHne o BEIOOPOYHOM
UCCIeOBaHUN. Mepsl paccemBaHUs: Oucnepcus u CmaHoapmHoe
OMKIOHEHUe.

OnucarebHasi CTATHCTHKA

[IpeacraBnenne nmaHHBIX B BHUAEC JUarpaMM, TpauKOB.
[IpencraBienue o BEIOOPOYHOM HCCIEAOBAHUU. Mephbl pacCerBaHUS:
oucnepcusi u CmaHoapmHoe OMKIOHeHUe.




TeMaTl/I‘IeCKOC HJIaHI/IpOBaHI/Ie I10 aﬂreﬁpe
9 kaacc 102 yaca

Copaepxanne Kypca

TemaTnueckoe JIAHUPOBAHME

YUCJIA (3 yaca)

PanuonanbHble ynciaa

[eiicTBUs ¢ pauMOHAIbHBIMU YUCIIAMH.

JeiicTBUTEIbHBIE YHCJIA

Kopens TpeTheii crenenu. Kopenb N-o0i cTeneHwu.

3anuch KOpHEH ¢ TOMOIIBIO CTETICHHU C IPOOHBIM MTOKA3aTeJIeM.

PanuonanbHblie unciaa

[elicTBUs ¢ pauMOHAIbHBIMUA YU CIAMHU.

JeiicTBUTEIbHBIE YHCJIA

Kopens Tpetheii crenenu. Kopenb N-oii creneHu.

3anuch KOpHEH ¢ MOMONIBIO CTETIEHU C IPOOHBIM MMOKA3aTeJIeM.

TOXJIECTBEHHBIE IIPEOBPA30OBAHMUS (7 yacoB)

Ileabie BoIpamkeHUs
Keaopammuuwiii mpéxunen, pasznodicenue K6aopamHo2o mpéxyiena Ha
MHOMCUmeNu.
JIpoOHO-panuOHAJIbHBIC BHIPAKEHUS
Heticmeus ¢ anzebpauveckumu Opobsmu: clodceHue, Gblyumanue,
YMHOOICEHUe, OeleHue, 8036e0eHUe & CMeneHb.
IIpeobpazosanue svipadicenuii, co0epIHCAUUX 3HAK MOOYIIA.
KBagpaTHbie kopHn
KBanpatnslii kopeHbp u3 uuncia. ApuMeTHUYECKHl KBaJpaTHBIM
KOPEHB.

Auredpanyeckune BbIpasKeHHUs

[ToncranoBka BelpakeHUi BMecTo niepeMeHHbIX. [IpeoOpa3oBanue
OYKBEHHBIX BBIPQKEHHI Ha OCHOBE CBOWCTB apH(pMETHUIECKUX
ECUCTBUI.

Kopenp MHoOrounena.  KBaapaTHBI TpeXwieH; pPa3ioKEHHE
KBaJPAaTHOI'O TPEXUJICHA HA MHOKUTEIIN.

PanmonanbeHblie BhIpaKE€HUS U UX MpeoOpa3oBaHUsl.

IIpeobpazosanue vipasicenuil, cO0epHCAuUX 3HAK MOOYIIA.

JeiicTBUTEIbHBIE YHCJIA

KBagpaTHblil KOpeHb U3 uucia. ApudmMeTHueckuil KBaIpaTHBINA
KOPEHB.

YPABHEHUS 1 HEPABEHCTBA (33 yaca)

Llenoe ypasnenue u e2o kopHu.

KBanpaTHoe ypaBHeHHEe U €er0 KOPHH

buxeaopamnvie ypasnenus. Ypasuenus, ceooumvie K TUHEUHbIM U
keadpamuwvim. Keaopammuvie ypaenenus c napamempom.

J/{poOHO-palMOHAIbHbIEC YPABHECHUS

Pewenue 0pobHo-payuonanbHuiX ypagHeHu.

Memoowl  pewienus ypaeneHuii: MemoO 3aMeHbl NePeMeHHOU,
epaguueckuil memod. Hcnonv3zosanue ceoucme hyHKyull npu peuteHuu
VPABHEeHUII.

Ilpocmetiwue uppayuonanvhvie YpasHeHus 6uoa ,\/f (x) =a,

[{esoe ypaBHEHHE U €r0 KOPHH.

YpaBHeHus

Pemienue ypaBHEHH, CBOASIIMXCS K JIMHEHMHBIM M KBaJApPATHBIM.
IIpuMepsl pelieHns ypaBHEHUM TPETbEW U YETBEPTOU CTEIIECHH.

Pemenne npo6HO-paliMOHAIbHBIX YPaBHEHUH.

Memoovl pewienus ypasHeHuil: MemoO 3aMeHbl NepeMeHHO,
epaghuueckuti memoo. Hcnonvzosanue ceolicme @GyHKyui npu
peuienuy ypasHeHull.

Ilpocmetiwue uppayuonanvhvie YpaeHeHUus 6uod ﬂ}f (X)za,




\/f(x)z\/g(x).

Vpasnenus suoa x™ = a.Ypasnenust 6 yenvix yuciax.

Cucrembl ypaBHeHH

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

VYpaBHeHHE C JABYMs MepeMeHHbIMH U ero rpaduk. [Ipumepst
pElIEHHs CHUCTEM HEJIMHEWHBIX YpaBHEHUN C ABYMs IE€PEMEHHBIMHU.
['padpuaeckuii criocod pemieHuss cuCTeM ypaBHeHUM. Pemenue cucrem
YpaBHEHUI BTOPOM CTETICHMU.

HepaBeHncrBa

Keaopamnoe nepagencmeo u e2o pewienus. Pewenue xeadpamuulix
Hepagencma: UCNONb308aHUe CBOUCME U 2pagura KeaopamuiHou
@yHKyuy, mMemoo ummepsanos. 3anucv peuleHus Keaopamuoco
HepaseHcmeaa.

Pewenue yenvix u OpoOHO-pAyUOHAILHBIX HEPABEHCME MemoOoM
unmepsanos. Obnacmv  onpedenenus  Hepasencmea — (0biacmo
00Ny CMUMbIX 3HAYEHUL NePeMeHHOLL).

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHON mepeMeHHOH. Pemenue cucrem
HEpaBEHCTB C OJHOH IepeMeHHOU: keadpammusbix. W300paxeHue
pelIeHNs CUCTEMBb] HEPABEHCTB Ha YHCIOBOM MPsAMOM. 3anuch pelieHus
CHUCTEMBI HEPABEHCTB.

HepaBenctBa ¢ 1ByMS mepeMEHHBIMHU.
JIBYMsI [IEPEMEHHBIMHU.

Hcropust MaTeMaTUKH

Hcropus Borpoca 0 HaXOKJIeHUH (OpMyIl KOpHEH anreOpanyeckux
ypaBHeHuUM crenenel, bonpmmx yeTbipéx. H. Tapranes, Jx. Kapaano,
H.X. A6ens, D. lNanya.

CucreMbl HEPaBEHCTB C

Jf(x)ng(x).

Vpasnenus suoa x™ = a.Ypasnenus 6 yenvlx wuciax.

Cucmembl TUHEUHbIX YPABHEHUIL C NAPAMEMPOM.

VYpaBHeHUEe ¢ OBYyMs TEepeMEHHbIMH M ero rpaduk. Ilpumeps
pEeLIEeHUs] CUCTEM HEJIMHEWHBIX YPAaBHEHUU C JABYMs MEPEMEHHBIMH.
I'paduku  mpocTeWIIMX HEIMHEHHBIX  ypaBHEHMI: mapaboia.
I'padudeckuii crmoco® pemieHHs CHCTEM YypaBHEHHH. Pemienne
CHCTEM YPaBHEHHI BTOPOU CTEIICHH.

HepagencrBa

KBanpartuble HepaBeHCTBa. PeuieHue K8AOpamHvlX HEPAGEHCME:
UCNONB306AHUE CBOUCME U 2pahuKa K8AOPAMUYHOU (PYHKYUU, MEMOO
UHMEPBAIOs. 3anucy peuleHus K8aopamHo20 HepaseHCcmaa.

Pewenue yenvix u oOpobHO-payuoHaIbHLIX HEPABEHCME MEMOOOM
unmepsanos. QObracmv  onpedeieHus HepaseHcmea  (0baacmo
00NYCMUMbIX 3HAYEHUL NePeMeHHOLL).

CucremMbl HEpaBEHCTB C OJHOM mepemMeHHOW. Pemienue cucrem
HEpaBEHCTB C OJHON TNepeMeHHOU: keadpammuvix. W300paxeHue
pelIeHnsT CUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM NpSIMON. 3amuch
pEILIEHUs] CUCTEMBI HEPABEHCTB.

HepaBenctBa ¢ AByMsI IE€peMEHHBIMH.
JBYMsI IEPEMEHHBIMH.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHH

Hcrtopus  Bompoca O  HaxoxiaeHMH  (opMyn  KopHei
anreOpanvyeckuX YpaBHEHHUH, HEpa3peluMocTh B  pajuKaiax
ypaBHEeHHMH cTenenu, Oonpiux yetbipéx. H. Tapranss, k. Kapnano,
H.X. A6ens, D. lNanya.

CucreMbl HEpaBEHCTB C

®YHKIUU (22 uaca)

YucioBble PyHKIUH
CaoticTBa u rpadguk nuHenHoW (QyHkunu. CreneHHble QYHKIUHU C
HaTypaJbHBIMH MTOKa3aTeNsIMH 2 1 3, uX rpauKu U CBOMCTBA.
OcHOBHBIE IOHATHSHA
DyHKIWMA, OIIMCHIBAIONIas

00paTHYI0  NPOMOPIUOHAIBHYIO

YucioBble PyHKIUH

CpoiicTBa u rpaduk auHeHoN QyHkuuu. CTeneHHble QYHKIINU C
HATypaJIbHBIMH [TOKa3aTeNsIMH 2 1 3, ux rpauKu 1 CBOMCTBA.

OcHOBHBIE IOHATHSHA

DyHKIMSA,  ONKUCHIBAKOLIAS

00paTHYI0  MPONOPLUOHATBHYIO




3aBUCUMOCTb U €€ rpauK.

Tpagpuxu pynxyuii y = \Vx,y = Jx.

CaoticTBa (hyHKIMI: 007aCTh ONpEIEICHMs, MHOXXECTBO 3HAUCHUH,
HYJIH, TIPOMEXKYTKH 3HAKOIOCTOSIHCTBA,  YEMHOCHb/HEUEMHOCb,
MIPOMEXKYTKH BO3pAcTaHUs W YOBIBaHUS, HAHOOJbIIEE U HAUMEHBIIICE
3HaveHus1. MccenenoBanue GpyHkiuu o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢pynxyuu. Kycouno 3adannuvle ynxyuu.

Keaaparuynas pyHkums

CeoiictBa u Trpaduk KBagparuyHo ¢yHKuM (mapabona).
Ilocmpoenue epaguxa KeadpamuyHou GYHKYUU NO  MOUKAM.
Haxoxnenue Hynel kBaApaTUYHON (DYHKIUU, MHOMCECNBA 3HAYEHUI,
APOMENCYMKOE 3HAKONOCOSHCMEA, NPOMENHCYMKOE MOHOMOHHOCTU.

I'pagpuxu gpynxyuii. Ilpeobpazosanue epaghuxa pyuxkyuu y = f(x)
o nocmpoenus epaguxos ynxyuii euoa’y = af (kx + b) + c.

I'paduku pynkuuit y = x|,y = a + ﬁ.

Oyukiusa y = x™.

HcTopusi MaTeMaTHKH

Tosienenue memooa KoOOpOuHam, NO3BOIAOWES0 NEPesoOUNtb

ceomempuyeckue ob6vekmuvl Ha A3bIK aneeopul. llosenenue epaguros
@yuxyuii. P. [lexapm, I1. Depma.

3aBUCUMOCTb U €€ rpaduk.

Tpagpuxu pynxyuii y = x, y = Vx.

CpoiictBa (QyHKIMI W HUX OTOOpaKEeHUE
UccnenoBanue GpyHKmm 1o e€ rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepvienocms pynxyuu. Kycouno 3adanmnvie pynkyuu.

KBanpatuunas ¢ynkuus, e€ rpaduk u cBoicTBa. I[locmpoenue
epaguka xkeadpamuunou Gyukyuu no mouxkam. HaxoxnaeHue Hymnei
KBaJPAaTUIHOW (DYHKIUH, MHONCECMBA 3HAYEHUU, NPOMENCYMKO8
3HAKONOCMOSHCMEA, NPOMEICYIMKOE MOHOMOHHOCTU.

I'pajpuxu  yukyuir. Ilpeobpazosanue cpaguka
y=f(x) o0na nocmpoenus cpaguxos @yuKyuil
af (kx +b) +c.

I'paduku pynkuuid y = |x|, y = a + %.

Oynknusa y = x™.

MaTtemMaTHKa B HCTOPHUYECKOM Pa3BUTHHU

N300peTenne MeTofa KOOPAMHAT, MO3BOJISIOIIErO IEPEBOAUTH
reOMEeTPHUECKUEe OOBEKTHI Ha S3BIK anreOpbl. [lossnenue epaguros
@yuxyui. P.Jlexapt u I1.depma.

Ha Tpaduke.

GdyHxyuu
suoa 'y =

MHOCJIEAOBATEJBHOCTHU U ITPOI'PECCHM (17 yacos)

YucnoBas OCJIEN0BATEIHLHOCTD. [Tpumepst YHCIIOBBIX
IIOCJIENOBATEIILHOCTEH. beckoneunnie OCJIEN0BATEILHOCTH.
Apudmerndeckass mporpeccuss u €€ CBOHCTBa. [eomerpuueckas

nporpeccusi. Qopmyna obwe2o uneHa u cymmsvl N NEpevix YjleHO8
apugpmemuueckolr u 2ceomempudeckol npocpeccui. W300paxkeHue
YWIEHOB apu(METUYECKOM U TEeOMETPUYECKOW MpOrpeccuil TouKaMu
KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBI M SKNOHEHUHAIBHBIM POCT.
CrnoxHbIe TPONIEHTBI. CX00AWascs 2eoMempuyeckas npocpeccus.

HcTopust MaTeMaTHKHU

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o Kpoaukax, 4ucid
Qubonauyu.  3adava o  waxmamuou  Odocke.  Cxodumocmov

[TonsaTue YUCIIOBOM MOCJIEN0BATEIBHOCTH. 3aganue
MOCIIEA0BATEIHHOCTH PEKYPPEHTHOH (opMynoit U ¢hopMyoit n —ro
yieHa. beCKOHEeUHbIE MTOCIE0BATEIbHOCTH.

Apudmerndeckass W reomeTpuueckas mporpeccuu. DopmMyIbl
n —ro uieHa apupMETHUYEeCKOH U TeOMETPUUYECKON Mporpeccuii,
CYMMBI N TIEPBBIX 4ieHOB. 300pakeHue WieHOB apu(MEeTHIECKON U
TF€OMETPUYECKON IMPOTPECCUi TOYKAMH KOOPAMHATHOM IUIOCKOCTH.
JluHelHbII W JKINOHEHUHUAIbHBIM pocT. CIOXKHBIE MPOLEHTHI.
Cxooawascsa 2eomempudeckas npocpeccus.

MaremMaTuKa B HCTOPHYECKOM PA3BUTHH

3amaua Jleonapno IMuzanckoro (duboHayum) 0 KpoJWKax, dyucia




2eoMempudeckoll npozpeccuu.

dubo”auyyn. 3agaya O  MIaXMaTHOU Cxooumocmb

2eoMempuiecKoll npo2peccui.

JIOCKE.

PEIIEHME TEKCTO

BBIX 3AJIAY (6 yacos)

Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPABHEHHI BTOPOU CTENIEHH.

3aiauyu HA IBUKeHH e, Pad0Ty M MOKYNKHU

AHanM3 BO3MOXHBIX CHTYallMid  B3aWMHOTO  PAaCIOJIOKCHHUS
00BEKTOB NPU UX JBMKEHHH, COOTHOIICHUS OOBEMOB BBIMOIHIEMBIX
paboT nmpu COBMECTHO# pabore.

OcHoBHbBIE MeTO/bI peueHust TEKCTOBBIX 3a1a4:
anreOpanyeckuii, mepedop BapuaHTOB. [lepsuunvie npedcmaegieHusi o
opyeux memooax peuwleHus 3a0au (ceomempudeckue u epagpuueckue
Memoowl).

3agauyu HA YACTH, 101, IPOIEHTHI

Pemenue 3a1a4 Ha MPOIIEHTHI U JIOJTH.

Jlormyeckue 3agaun.

Pemenue jormyeckux 3ajgad.
noMowwio 2paghos, maoauy.

Pewenue nocuueckux 3aoau c

Pemienue 3aia4d ¢ mOMOIIBIO CUCTEM YPABHEHUM BTOPOU CTENEHH.

3anauu HA ABUKeHHE, Pad0Ty M MOKYIKH

AHanM3 BO3MOXHBIX CHUTYyallM B3aUMHOTO  PaCIOJIOKEHUS
00BEKTOB MPHU UX JIBUKEHUU, COOTHOIIECHUSI 00bEMOB BBINTOIHIEMbIX
paboT mpu COBMECTHO# paborTe.

OcHoBHbIE MeTOo/blI pelieHust TEKCTOBBIX 3ajau:
anredpandeckui, epedop BapuaHToB. [lepsuunvie npedcmasienus o
Opyeux mMemooax peuilenus 3a0aq (2eomempuueckue u spaguyeckue
Memoobwl).

Pemmenue 3a1a4 Ha IPOLIEHTHI U JTOJH.

Pemenue noruueckux 3amad. Pewenue nocuueckux 3aday c
nomowbto epagos, maodauy.

CTATUCTUKA U TEOPUSA

BEPOSITHOCTEM (14 yacos)

CraTucruka

CnyualiHas W3MEHYMBOCTb. VI3MEHUMBOCTH TIpU H3MEPEHUSX.
Pewarowue npasuna. 3axonomeprnocmu 6 U3MEHYUBLIX BETUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHple OMNBITHI (9KCIIEPUMEHTHI), AJIEMEHTapHbIE CIydyaiHbIe
coOpITus (Mcxomsl). BeposTHOCTH 3neMeHTapHBIX COOBITHI. COOBITHS
B CIIy4alHBIX DKCIIEPUMEHTAaX U OJarompusTCTBYIOIINUE dJIEMEHTapHBIE
coObiTus.  BepodtHocTn — ciay4ailHbIX — coObITHil.  OHBITBI  C
PaBHOBO3MOXXHBIMU ~ DJIEMEHTapHBIMU  coObITUSIMU.  Kitaccuyeckue
BEPOATHOCTHBIE ONBITHI C  MCIOJIb30BAaHUEM MOHET, KYOHKOB.
Knaccuueckoe onpeneneHue BepoaTHOCTH. [Ipedcmagnenue cobvimuii
¢ nomowpwro Ouacpamm unepa. I[lpomueononodcnvlie cobvimus,
obvedunenue u nepeceyenue coovimuu. Ilpasuno  cnodceHus
seposmuocmeti. Cuyuatinwvlii evloop. Ilpeocmasnenue sxcnepumenma 8
sude oOepesa. Hezasucumvie cobvimus. YmHooceHue eeposmHocmen

BeposiTHOCTB M CTATHCTHKA

CnydaiiHass W3MEHYMBOCTh. 3MEHUMBOCTH TIpH HW3MEPEHUSX.
Pewarowue npasuna. 3axkonomeprnocmu 8 U3MEHYUBLIX BENUYUHAX.

Cayuaiinble COOBITHS U BEPOSITHOCTb.

[TonsTHe O ciy4ailHOM OMBITE M CIydalHOM coObITUH. YacToTa
ciaydaiiHOro  coObiTusi. CTaTHUCTHYECKWH TMOJAXOJ K  TOHSTHIO
BEPOATHOCTH. [Ipedcmagnenue cobvimuii ¢ NOMOWbIO OUASDAMM
Diinepa. BepossTHOCTH TTPOTHUBOIIOIOXKHBIX COObITHI. He3aBucumbie
coObITHsI. YMHOXKEHUE BeposTHOCTEH. J[0OCTOBEpHBbIE U HEBO3MOKHEIE
coObITHsl. PaBHOBO3MOXXHOCTE cOOBITHI. Knlaccuueckoe onpeneneHue
BeposaTHOCTH. [IpecTaBieHre o He3aBUCUMBIX COOBITUSX B JKU3HH.

KomOunaTopuka.

Pemenne KOMOMHATOpPHBIX 3amad  MepedOpoOM  BAapUAHTOB.
KomOunaropHoe npaBuino ymHoxeHus1. [lepectanoBku u dakTopural.
Pasmemenus. Couemanusi u uucio couemanuu. Popmyna uucia

He3a6UcCUMblX cobbvimui. Tlocrneoosamenvnwvie He3aeucumosle

couemanuui. Tpeyeonvnux Ilackans. Onvimbl ¢ OOABWUM YUCIOM




ucneimanus. IlpencraBieHne o0 HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmovlt KOMOUHAMOPUKU

Ilpasuno  ymHOXMCEHUs, nepecmaHosKy,  daxmopuair — Hucia.
Pasmewenus.  Couemanuss u uucno couemanuui. Popmyna uucia
couemanuti. Tpeyeonvnux Ilackansa. Onvimel ¢ OOabWUM UYUCTIOM
PABHOBO3MOICHBIX 971eMEHMAPHbBIX cobvimuii. Buviuucnenue
8eposimHOCmell 8 ONbIMAax ¢ NpUMeHeHueM KOMOUHAMOPHLIX DOpMYIL.
Hcnvimanusa bBepuynnu. Ycnex u neyoaua. Beposmuocmu coovimuii 6
cepuu ucneimanuu bepuynnu.

Cnyuaiinvle éeuyuHbl

3Hakomcmeo co cry4yauHbIMu 8eIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKPEemHbIX CyYauHblx eenudun. Pacnpeodenenue eeposmmuocmeii.
Mamemamuueckoe  oocudanue.  Ceolicmea  MamemMamuyecKo2o
oncuoanus. Ilonamue o 3akome Oonvwux uyucen. Hsmepenue
seposimuocmell. Ilpumenenue 3axona OOAbWIUX YUCEN 8 COYUONOUU,
cmpaxoeanuu, 6 30paBOOXpaHeHulu, odecneyeHuu 6He30nacHocmu
Hacenenusl 8 Ype38bluaUHbIX CUMYAYUSIX.

HUcTopusi MaTeMaTUKHU

Hcmoku meopuu eepoamuocmeti;. cmpaxogoe 0e€10, dA3apmHbvle
uepwl. I1. Depma, b. Ilackanw, A. bepnynnu, A.H.Koamozopos.

PABHOBO3MOJICHVIX ~ DNeMEHMAPHbIX  COObIMULL. Buviuucnenue
6eposAMHOCMeEll 8 ONLIMAX C NPUMEHEHUEeM KOMOUHAMOPHBIX (POPMYIL.
Hcnvimanusa Bepnynnu. Ycnex u neyoaua. Beposmuocmu codvimutl 6
cepuu ucnormanuii bepnynnu.

Cnyuaiinvle geuyunbl

3HakomMcmeo co cayuatHblMU 6eTUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKpemHbIX CyYalHblx eenuduHn. Pacnpedenenue eeposmmuocmetl.
Mamemamuueckoe  oorcuoanue.  Ceolicmea  mMamemamuiecKko2o
oorcuoanus. Ilonamue o 3axome Oonvuwux uucen. Hsmepenue
seposimnocmell. llpumenenue 3aKkoHa OOIbWUX YUCEN 8 COYUOLOSUU,
cmpaxoeanuu, 6 30paBoOXpaHeHuu, obdecneyeHuu 6e30nacHoCmu
HaceNeHUs 8 Ype38bIYAUHbIX CUMYAYUSIX.

MaTtemMaTHKa B HCTOPHYECKOM Pa3BUTHHU

Hcroku Teopuu BEpOSITHOCTEH: CTPAXOBOE JI€TI0, a3apTHBIC UTPHI.
I1.®epma, b. Ilackans, S. bepuymiu, A.H.Koamoropos.
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HEpaBEHCTBA
OyHKIIH 1 1 1 1 2
ITocaenoBaTenbHOCTH U 1 9
MPOTPECCUU
Penrenuie TeKCTOBEBIX 5
3agau
Craructuka u Teopus 1 1 1
BEPOSATHOCTEN
Beero 2 10 4 10 3 8




